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Abstract
Aim: The aim of this systematic review was to evaluate whether maternal periodontal
disease treatment (MPDT) can reduce the incidence of preterm birth (PB) and/or low
birth weight (LBW).
Methods: The Cochrane Central Register of Controlled Trials, MEDLINE and
EMBASE were searched for entries up to October 2010 without restrictions regarding
the language of publication. Only randomized-controlled clinical trials (RCTs) that
evaluated the effect of MPDT on birth term and birth weight were included. The search
was conducted by two independent reviewers and random-effects meta-analyses were
conducted methodically.

Results: Thirteen RCTs provided data, but only five trials were considered to be at a
low risk of bias. The results of eight studies (61.5%) showed that MPDT may reduce
the incidence of PB and/or LBW. However, the results of all meta-analyses showed
contrasting results for PB [RR: 0.88 (95% CI: 0.72, 1.09)], LBW [RR: 0.78 (95% CI:
0.53, 1.17)] and PB/LBW [RR: 0.52 (95% CI: 0.08, 3.31)].

Conclusion: The results of this review show that MPDT did not decrease the risk of
PB and/or LBW; however, the influence of specific aspects that were not investigated
(disease diagnosis, extension and severity and the success of MPDT) should be
evaluated by future RCTs.
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The current practice of periodontology
is influenced by the results achieved
by the so-called ‘‘systematic reviews
(SRs)’’. Aspects describing the interplay
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between the periodontium and some
specific conditions (Hujoel et al.
2005, Rajapakse et al. 2007, Shiau &
Reynolds 2010), and the efficacy of
treatment procedures, surgical or not,
have been evaluated with the assist-
ance of SRs (Labriola et al. 2005,
Needleman et al. 2005, Eberhard
et al. 2008, Lang et al. 2008, Chambrone
et al. 2009a, b, 2010a, b, Esposito et al.
2009).

SRs have also been used to evaluate
the relationship between periodontal
disease (PD) and systemic conditions,
such as preterm birth (PB) (birth o37
weeks’ gestation) and low birth weight
(LBW) (infants born o2500 g). In the
first part of this review project (Cham-
brone et al. 2011), a positive association
between PD and adverse pregnancy out-
comes (APO) was found. Besides, other
meta-analysis studies and SRs attempted
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to assess the effects of maternal perio-
dontal disease treatment (MPDT) on the
incidence of PB and/or LBW (De Oliveira
et al. 2010, Polyzos et al. 2010, Uppal et
al. 2010). Both papers including meta-
analysis (Polyzos et al. 2010, Uppal et al.
2010) did not support the hypothesis that
MPDT may be effective in reducing PB
and/or LBW, and De Oliveira et al.
(2010) showed the contrary. However,
De Oliveira et al. (2010) restricted their
search to a single database, published and
English studies, and did not evaluate the
quality of the studies. Uppal et al. (2010)
and Polyzos et al. (2010) performed meta-
analyses pooling different patients with
gingivitis and periodontitis in the same
statistical model. Furthermore, Uppal et
al. (2010) included in their meta-analyses
data from women with threatening PB
(together with the overall data), and Poly-
zos et al. (2010) have included in their
analyses patients who did not receive
periodontal treatment as treated.

Additionally, other aspects and queries
that were not previously evaluated were as
follows: (1) is there any negative impact
related to MPDT?; (2) pooling the overall
data of RCTs into meta-analyses can
provide a reliable number of adverse and
normal events, but a PD definition within
trials might allow the inclusion of patients
with different diagnoses of periodontitis
(aggressive or chronic), disease extension
(localized or generalized) and disease
severity (e.g. slight, moderate or severe).
Therefore, can the diagnosis, disease
extension and severity of PD influence
the risk of APO?; (3) also, even when
MPDT was performed, periodontal health
might not be achieved by all patients, and
so are the expected outcomes of success-
fully treated patients the same as those
considered unsuccessfully treated?; and
(4) assessing the pooled estimates between
groups is helpful but does not shed light on
whether the appraisals of PD and APO
were adequately performed or reported by
the trials (both reflect the quality of data
retrieval).

Thus, considering such issues, the
purpose of this SR was to evaluate
whether MPDT can prevent APO by
answering the following question:
‘‘does periodontal treatment decrease
the risk of PB and/or LBW?’’

Methods

This paper is part of a research project
designed to explore the association
between PD and APO through SRs.

Detailed descriptions of the study pro-
tocol (i.e. protocol preparation, search
methods for the identification of studies,
selection of studies, assessment of valid-
ity, data extraction and management)
used in this review have been reported
previously (Chambrone et al. 2011). The
following paragraphs provide a brief
description of the specific methodologi-
cal aspects of the present SR.

Criteria for considering studies for
this review
Type of studies and participants

Only randomized-controlled clinical
trials (RCTs) including both patients
with plaque-induced gingivitis or perio-
dontitis were eligible for inclusion. Stu-
dies were included if they met the
following criteria: (1) number, percen-
tage or means on PB and/or LBW (live
births and single births) in a sample of
pregnant women allocated to receive or
not MPDT; (2) clinical and/or radio-
graphic periodontal examination per-
formed at patients’ admission; and (3)
absence of studies designed to evaluate
patients with a known systemic disease.

Type of interventions

(1) Scaling and root planing (SRP)
versus no treatment; (2) SRP versus
supragingival debridement/tooth polish-
ing; or (3) SRP plus systemic antibiotics
versus supragingival debridement/tooth
polishing

Type of outcome measures

Primary: PB, LBW and a combination
of both outcomes, i.e. PB/LBW.

Secondary: Occurrence of adverse
effects/complications associated with
MPDT.

Assessment of the risk of bias in
included studies

The methodological quality of the stu-
dies was assessed by focusing on the
points described in the Cochrane Colla-
boration’s tool for assessing the risk of
bias [as referenced in Chapter 8.5. and
detailed in table 8.5.c of the Cochrane
Handbook for Systematic Reviews of
Interventions 5.0.1 and detailed in
Appendix S1 (Higgins & Green
2008)]: method of randomization and
allocation criteria (i.e. adequate, inade-
quate and unclear), blindness of exam-

iners (yes, no and unclear) and
completeness of the follow-up. The
risk of bias in the included studies was
categorized as follows: (a) low risk of
bias (plausible bias unlikely to drasti-
cally alter the results) – if all criteria
were met; (b) unclear risk of bias (plau-
sible bias that raises some doubt about
the results) – if one or more criteria were
partly met; and (c) high risk of bias
(plausible bias that drastically weakens
confidence in the results) – if one or
more criteria were not met.

Appraisal of PD and APO

The appraisal/diagnosis of periodontal
conditions was considered as: (a) ade-
quate (diagnosis based on full-mouth
probing measurements or full-mouth
radiographic evaluation); (b) inadequate
level-1 (partial-mouth probing record-
ing); (c) inadequate level-2 (diagnosis
based on indexes with questionable
value in describing the true periodontal
status such as CPITN or non-probing
evaluations (self-reported PD); and (d)
unclear, when the methods used were
not clear or not reported (Madianos et
al. 2002).

For PB and/or LBW, these were
classified as: (a) adequate, when birth
weight was recorded in the delivery
room or the neonatal intensive care
unit and the determination of gestational
age was conducted in the first trimester
(up to 12 weeks) by the date of the last
menstrual period (LMP) and/or ultra-
sound, or in the second trimester or later
by LMP confirmed by ultrasound (dis-
crepancy of 7 days); (b) inadequate,
when birth weight was recorded using
other methods; or (c) unclear, when the
methods used were not clear or not
reported.

Data synthesis

Data were collated into evidence tables
and grouped according to the type of
PD. In cases where a study did not
report raw data on PB and/or LBW,
and yet the study’s results included
precise graphic representations of the
main outcomes of interest, data were
extracted from them when necessary.
Random-effects meta-analyses (i.e. live
births with the event/live births) were
performed with intervention effects
measured as risk ratios (RR) with their
associated 95% confidence intervals
(CIs). Statistical heterogeneity was
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assessed by calculating the Q statistic.
The significance of discrepancies in the
estimates of the treatment effects from
the different trials was assessed by
means of the Cochrane test for hetero-
geneity and the I2 statistic (Higgins &
Green 2008). Analyses were performed
using Review Manager (RevMan) sta-
tistical analysis software (Version 5.0,
The Nordic Cochrane Centre, The
Cochrane Collaboration, Copenhagen,
Denmark).

Where significant heterogeneity was
identified (po0.1 for the Q statistic; Lau
et al. 1997) or I2475% (Higgins &
Thompson 2002), Galbraith radial plots
were used to estimate which studies
were outliers (non-homogeneous) and a
random-effects metaregression was
undertaken to investigate whether the
criteria used to define PD might explain
heterogeneity. Metaregression was per-
formed only where there were at least 10
studies in a meta-analysis (Higgins &
Green 2008). These analyses were con-
ducted using NCSS 2007 (Number

Cruncher Statistical System, NCSS,
Kaysville, UT, USA). In addition, sen-
sitivity analyses excluding studies iden-
tified as outliers were performed to
estimate the effect size of such trials in
the overall amount of heterogeneity.

Results
Description of studies

Results of the search

A total of 1683 potentially eligible
articles were identified and considered
for the review; however, 1664 papers
were excluded on the grounds of title
and/or abstract and 19 were retrieved for
full-text screening and detailed evalua-
tion. Of these, five were excluded (Fig.
1) and 14 papers met the inclusion
criteria and were included in the review.

Included studies

Fourteen articles were included in this
review. One RCT had their data

reported in two articles (Michalowicz
et al. 2006, Novak et al. 2008). Conse-
quently, the papers were grouped under
one study name (i.e. Michalowicz et al.
2006). Although the study by Radnai
et al. (2009) evaluated pregnant women
hospitalized due to threatened pre-term
delivery, we considered it important to
include the outcomes of this trial in the
review (but not in any meta-analyses)
because it was designed to determine
whether MPDT had a beneficial effect
on birth weight and time of delivery.

A total of 7107 pregnant women were
screened or enrolled; however, 6813
live births (95.9%) were available for
analysis and all studies were published
in full. All RCTs appraised patients with
periodontitis (Table 1), except for the
study by Lopez et al. (2002b), who
evaluated a sample of pregnant women
with gingivitis (Appendix S2). Sample
size calculations were performed by
Lopez et al. (2002b, 2005), Newnham
et al. (2009), Offenbacher et al. (2009),
Radnai et al. (2009) and Macones et al.

Potentially relevant articles identified and screened for 
retrieval:                                            

MEDLINE and EMBASE (n = 1678)                      
OpenSIGLE (n = 0)                           

Handsearching /reference lists (n = 5)

Full-text article screening of potentially relevant studies for 
the review (n = 19) 

Manuscripts included in the review (n = 14)                 
One study was reported in 2 articles (In total, 13 studies 

were included) 

Manuscripts excluded on basis of title and abstract (n = 1664) 

(k score for interreviewer agreement: 0.84, 95% CI: 0.72–0.96) 

Excluded publications, not fulfilling inclusion criteria (n = 5) 

 Non-RCT (Mitchell-Lewis et al. 2001, Lopez et al. 2002a, Gazolla et al. 

2007, Cruz et et al. 2010)  

 RCT not reporting a clear periodontal disease definition (Moreu et al. 2005) 

(k score for interreviewer agreement: 0.89, 95% CI: 0.75–1.00) 

Studies not included in meta-analyses      (n = 2)

Studies included in meta-analyses (n = 11)

Fig. 1. Flow chart of manuscripts screened through the review process.
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(2010). Additionally, details regarding
the location of RCT, outcomes and
sources of support can be found in Table
1 and Appendix S2.

Treatment modalities

Most studies reported a similar treatment
protocol based on plaque control instruc-
tions, SRP and tooth polishing. In one
study, the systemic use of metronidazole
250 mg associated with SRP was also
evaluated (Jeffcoat et al. 2003), but it
did not lead to a decrease in the rate of PB.

Quality assessment of included
studies

Randomization

Most of the trials reported an adequate
method of randomization, performed by
a coin toss (Lopez et al. 2002b, Taran-
num & Faizuddin 2007) by rolling a
dice (Lopez et al. 2005), coded sealed
packets (Jeffcoat et al. 2003), a per-
muted block randomization procedure
(Michalowicz et al. 2006, Offenbacher
et al. 2009, Radnai et al. 2009, Macones
et al. 2010, Jeffcoat et al. 2011) or
by a computer randomization software
(Newnham et al. 2009). For three trials,
(Offenbacher et al. 2006, Sadatmansouri
et al. 2006, Oliveira et al. 2010), the
method of randomization was consid-
ered unclear (not described).

Allocation concealment

Five RCTs reported adequate allocation
concealment. Four reported central allo-
cation (Jeffcoat et al. 2003, Michalo-
wicz et al. 2006, Offenbacher et al.
2009, Macones et al. 2010) and one
(Jeffcoat et al. 2011) a closed/coded
permutation block assignment list/sche-
dule (confirmed by the original author).
All other trials were classified as unclear
because it remained unclear as to how
the randomization sequence was con-
cealed from the investigators.

Masking of examiners

Examiners were considered masked in
eight trials (Jeffcoat et al. 2003, 2011,
Michalowicz et al. 2006, Newnham et
al. 2009, Offenbacher et al. 2009, Rad-
nai et al. 2009, Macones et al. 2010,
Oliveira et al. 2010). For the remaining
studies (Lopez et al. 2002b, 2005,
Offenbacher et al. 2006, Sadatmansouri
et al. 2006, Tarannum & Faizuddin

2007), masking of examiners was set
as unclear (not explained or reported).

Withdrawals and dropouts

Sadatmansouri et al. (2006) and Jeffcoat
et al. (2011) did not report withdrawals
and dropouts. For the others, the reasons
are reported below:

Lopez et al. (2002b) – Eighteen
women discontinued MPDT, 14 had a
spontaneous abortion, 10 were lost to
follow-up (they moved to another resi-
dential area) and seven indicated PB due
to placenta previa, polyhidramnios, pre-
eclampsia or gestational diabetes; Jeff-
coat et al. (2003) – Two women delivered
elsewhere; Lopez et al. (2005) – Eleven
had preterm delivery due to placenta
previa or abruption, polyhidramnios, pre-
eclampsia or gestational diabetes, 10 had
a spontaneous abortion, nine women
withdrew from the study because they
moved from the residential area, five
were lost to follow-up and one had a
stillbirth due to severe malformations;
Michalowicz et al. (2006) – Seven were
lost to follow-up, two withdrew consent
and two had an elective abortion; Offen-
bacher et al. (2006) – Thirty-five woman
did not complete baseline periodontal
examinations and data of seven births
were not available; Tarannum & Faizud-
din (2007) – Sixteen patients were lost to
follow-up and four had spontaneous abor-
tions; Newnham et al. (2009) – Five
withdrew consent before treatment, four
had stillbirth, two had spontaneous abor-
tions before treatment, one a multiple
pregnancy, one a neonatal death and
one was lost to follow-up; Offenbacher
et al. (2009) – Sixty-one patients were
excluded due to different reasons (lost to
follow-up, withdrew, delivered elsewhere
or moved, or other reasons); Radnai et al.
(2009) – Six women were not available
for follow-up; Macones et al. (2010) –
Forty-three were lost to follow-up due to
miscarriage, stillbirth or composite neo-
natal morbidity/mortality; and Oliveira et
al. (2010) – Eight women had eligible
PB, five had spontaneous abortion, seven
quit and one had a stillbirth. In addition,
three RCTs conducted only ‘‘available
cases analysis’’ (Offenbacher et al. 2006,
Radnai et al. 2009, Oliveira et al. 2010),
and the remaining 10 conducted an
‘‘intention-to-treat analysis’’.

Risk of bias in included studies

Five studies (Jeffcoat et al. 2003, 2011,
Michalowicz et al. 2006, Offenbacher

et al. 2009, Macones et al. 2010) were
considered to be at a low risk of bias
while the remaining trials were consid-
ered to be at an unclear/high risk of bias.

Assessment of periodontal conditions

and criteria applied to confirm PB and/or

LBW

All RCTs reported an adequate method
for the assessment of periodontal condi-
tions, except for the study by Macones
et al. (2010), which was classified as
inadequate level-1 (diagnosis based on
partial-mouth recording). Concerning
the criteria applied to confirm PB and/
or LBW, nine studies (64.3%) were
classified as adequate (Lopez et al.
2002b, 2005, Jeffcoat et al. 2003,
2011, Michalowicz et al. 2006, Offen-
bacher et al. 2006, Radnai et al. 2009,
Macones et al. 2010, Oliveira et al.
2010). Four RCTs were classified as
unclear (Offenbacher et al. 2006, Sadat-
mansouri et al. 2006, Tarannum & Fai-
zuddin 2007, Newnham et al. 2009)
because they did not report how the
gestational age was calculated.

Effects of interventions

Studies’ individual outcomes

Studies’ individual outcomes are repor-
ted in Table 1 and Appendices S2 and
S3. Thirteen trials assessed PB, seven
LBW and four PB/LBW. Of the 13
RCTs included in this review, eight
studies (61.5%) have observed that
MPDT may reduce the incidence of
APO (Lopez et al. 2002b, 2005, Jeffcoat
et al. 2003, 2011, Offenbacher et al.
2006, Sadatmansouri et al. 2006, Tar-
annum & Faizuddin 2007, Radnai et al.
2009). The remaining RCTs did not
support such a hypothesis.

Pooled outcomes

Different sets of meta-analyses were
conducted for PB, LBW and PB/LBW
always comparing the test (treatment)
with the control group. The analyses
evaluated the overall outcomes (number
of events/number of live births) unless
stated otherwise. Of the 13 included
trials, 11 were included in the following
meta-analyses (Fig. 2 and Appendixes
S4 and S5): PBo37 weeks of gestation
(11 studies) (Fig. 2.1); PBo35 weeks of
gestation (five studies) (Fig. 2.2) and
PBo32 weeks of gestation (two studies)
(Fig. 2.3); LBWo2500 g (six studies)
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(Appendix S4.1) and LBWo1500 g
(three studies) (Appendix S4.2); and
PB/LBW (two studies) (Appendix
S5.1). Jeffcoat et al. (2003) reported
two treatment modalities: one using
SRP plus metronidazole 250 mg and
one using SRP plus a placebo capsule.
Therefore, only the data from the second
group (SRP1placebo) were used in the
meta-analyses. As explained previously
in the first part of this review project
(Chambrone et al. 2011), it was decided
to enter the trials into meta-analyses in
subgroups conforming to the PD defini-
tion, i.e. PD defined by periodontal
probing depth (PPD) and clinical attach-
ment level (CAL), PD defined by CAL
alone or PD defined by PPD alone.
Although some comparisons have
shown a trend towards a reduction in
the number of outcomes of interest, all
meta-analyses failed to demonstrate a
significant reduction in the number of
events following MPDT.

Heterogeneity and sensitivity analysis

There was significant heterogeneity
for comparisons between Fig. 2.1

(p 5 0.002; I2 5 76%) and Appendix
S4.1 (po0.001; I2 5 77%), but only
one of them was eligible for metaregres-
sion. This evaluation was undertaken
comparing two subgroups (PD defined
by PPD and CAL versus PD defined by
CAL alone) because there was only one
trial available in the excluded subgroup
(PD defined by PPD alone). In addition,
the differences between subgroups were
not significant (Appendix S6). For the
remaining comparisons, no statistically
significant heterogeneity was found;
however, it should be considered that
only a few studies (two to five) were
available for analysis.

Moreover, for comparison of Fig. 2.1,
a Galbraith radial plot (Fig. 3) indicated
that the data from Tarannum and Fai-
zuddin (2007) and Offenbacher et al.
(2009) were not consistent with the rest
of the trials. On excluding these studies
from the analysis, the difference in
terms of RR remained non-significant
[RR: 0.90 (95% CI: 0.73, 1.13)], but a
statistically significant heterogeneity
was no longer observed (w2 5 13.57,
df 5 8, p 5 0.10; I2 5 41%). Regarding
comparison between Appendix S4.1 and
Appendix S7, two studies were consid-

ered non-homogenous (Tarannum &
Faizuddin 2007, Macones et al. 2010).
From the sensitivity analysis including
the other four trials (Lopez et al. 2002b,
Michalowicz et al. 2006, Offenbacher et
al. 2009, Oliveira et al. 2010), there
were no statistically significant differ-
ences between the test and the control
groups [RR: 0.88 (95% CI: 0.68, 1.15)],
and no statistically significant heteroge-
neity was found (w2 5 3.76, df 5 3,
p 5 0.29; I2 5 20%). For comparison
between Appendix S5.1 and Appendix
S5, sensitivity analysis was not per-
formed because there were only two
studies (Sadatmansouri et al. 2006, Oli-
veira et al. 2010).

In addition, evaluations performed
only with RCTs considered to be at a
low risk of bias were conducted for
comparisons between Fig. 2.1 and
Appendix S4.1 as comparisons between
Fig. 2.2, Fig. 2.3 and Appendix S4.2
were performed exclusively with high-
quality studies, and Appendix S5.1
included only low-quality trials. Similar
to the overall results, there were no
statistically significant differences
between groups, but no significant het-
erogeneity was found (Fig. 4).

2.1 Preterm birth < 37 weeks of gestation    2.2 Preterm birth < 35 weeks of gestation 

2.3 Preterm birth < 32 weeks of gestation 

Fig. 2. Forest plots of random-effects meta-analyses. Outcome: preterm birth. IV, inverse variance; CI, confidence interval; t, Kendall tau; z,
z-test.
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Occurrence of adverse effects/complica-
tions associated with periodontal treatment

None of the included studies have reported
the occurrence of adverse effects/compli-
cations in the treatment group.

Other prognostic factors

The lack of data of local/systemic fac-
tors like disease severity and extension,
the success of MPTD and smoking did
not allow a reliable evaluation on the
effects of such prognostic factors on the
number of APO. Only one study (Jeff-
coat et al. 2011) reported the incidence
of PB based on the success of MPDT.
Of the 160 treated patients, successful
periodontal treatment was achieved by
49 patients (number of PB 5 4) while
treatment was considered unsuccessful
for 111 women (number of PB 5 69).
The results of their statistical analysis
showed that there was a significant
relationship between successful perio-
dontal treatment and full-term birth
(Table 1), as well as that ‘‘subjects
refractory to periodontal treatment
were significantly more likely to have
PB’’ (Jeffcoat et al. 2011). Additionally,
none of the RCTs presented a subgroup
analysis comparing the number of
events in smokers and non-smokers.

Discussion

Summary of the main results (primary and

secondary outcomes)

The aim of this review was to estimate
the possible association between MPDT

and the risk of PB and/or LBW inci-
dence. The review included data from
13 RCTs. Conflicting evidence was
found when the results were evaluated
in terms of studies’ individual out-
comes, but 2/3 of the included trials
found that PD treatment could decrease
the number of adverse outcomes (Table
1). On the other hand, all meta-analyses
failed to demonstrate such an associa-
tion (Fig. 1 and Appendices S4 and S5).
Significant heterogeneity was also
observed for comparisons betweenFig.
2.1 and Appendix S4.1. Therefore, a
metaregression analysis was performed
for comparison of Fig. 2.1 in order to
estimate whether heterogeneity could be
explained by the criteria used to define
PD, but no significant differences were
found (Appendix S5). Moreover, sensi-
tivity analysis excluding studies identi-
fied as non-homogeneous (Fig. 3,
Appendix S6) did not lead to statisti-
cally significant differences between the
test and the control groups. Also, meta-
analyses excluding studies considered to
be at an unclear/high risk of bias showed
the same result (Fig. 4).

Regarding the occurrence of adverse
effects/complications, disease character-
istics (diagnosis, extension and sever-
ity), relationship between successful/
unsuccessful treatment and other condi-
tions such as smoking, these were not
reported or evaluated by the studies.
Only one trial estimated the success of
treatment on the number of events (Jeff-
coat et al. 2011) and their results showed

that successful treatment was directly
related to full/normal-term delivery
(Table 1).

Quality of the evidence

Approximately 1/3 of the studies (35.7%)
were considered as being at a low risk of
bias (Jeffcoat et al. 2003, 2011, Micha-
lowicz et al. 2006, Offenbacher et al.
2009, Macones et al. 2010), and com-
parison of Fig. 2.1 was conducted with
11 RCTs, six of them considered to be at
a high risk of bias. The impact of such
aspects should be carefully considered
during the interpretation of individual
studies’ findings and pooled results.

Different from our results, Uppal
et al. (2010) classified one of these trials
as non-blinded (Jeffcoat et al. 2003), but
it was stated in the study that ‘‘trained
research obstetric nurses abstract mater-
nal record to determine the predefined
age of delivery’’, as well as that ‘‘these
abstractors were completely blinded as
to the periodontal status or the patients’
periodontal treatment’’. Furthermore,
Uppal et al. (2010) and Polyzos et al.
(2010) considered the allocation con-
cealment reported by Newnham et al.
(2009) as adequate, while we have con-
sidered it unclear. Newnham et al.
(2009) reported the use of a computer
randomization sequence, but it is not
clearly described as to how the rando-
mization sequence was concealed from
the dental and medical staffs. Conse-
quently, this study could not be assessed
as being at a low risk of bias.

Potential biases and limitations in the

review process

Despite the standardized protocol meth-
ods used for the literature search
(retrieved almost three times more
potentially relevant articles than pre-
vious SRs) and data extraction/manage-
ment, such aspects might not have been
enough to prevent some possible biases
(Higgins & Green 2008). For instance,
Lopez et al. (2002b) reported that 18%
of the patients in the treatment group
had severe aggressive periodontitis and
were given metronidazole 250 mg plus
500 mg amoxicillin three times a day for
7 days. We have opted to include the
data of their study in the statistical
model as well, and thus a high risk of
bias related to such an inclusion could
not be discarded.

We decided to undertake subgroup
analyses regarding the PD definition

1.   Lopez et al. (2002b) 

2.   Jeffcoat et al. (2003) 

3.   Michalowicz et al. (2006) 

4.   Offenbacher et al. (2006) 

5.   Sadatmansouri et al. (2006) 

6.   Tarannum  & Faizuddin (2007)

7.   Newnham et al. (2009) 

8.   Offenbacher et al. (2009) 

9.   Jeffcoat et al. (2010) 

10. Macones et al. (2010) 

11. Oliveira et al. (2010) 
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and risk of bias. However, subgroup
analyses can only generate provisional/
preliminary outcomes that need to be
validated by quality studies planned
purposely to assess this objective, and
also as excessive importance is fre-
quently given to the outcomes from

subgroup analyses, which can regularly
lead to a distortion of such preliminary
reasons (Esposito et al. 2009). Likewise,
a random variation across trials present-
ing the same ‘‘quality’’ may be present;
thus, methodological heterogeneity
could not be totally eliminated (Egger

et al. 1997). Besides, true heterogeneity
between studies regarding sample char-
acteristics, differences in the criteria
used to define PD, disease severity,
quality of treatment and lack of raw
data (for instance, number of events in
smokers and non-smokers that could not

4.1  Preterm birth < 37 weeks of gestation

4.2 Low birth weight < 2,500 g

Study or Subgroup
4.2.1 PD defined by PPD and CAL

Michalowicz et al.(2006)
Subtotal (95% CI)

Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.38 (P = 0.70)

4.2.2 PD defined by CAL alone

Macones et al. (2010)
Offenbacher et al. (2009)
Subtotal (95% CI)

Total events
Heterogeneity: Tau² = 0.01; Chi² = 1.42, df = 1 (P = 0.23); I² = 30%
Test for overall effect: Z = 0.88 (P = 0.38)

Total (95% CI)

Total events
Heterogeneity: Tau² = 0.00; Chi² = 2.11, df = 2 (P = 0.35); I² = 5%
Test for overall effect: Z = 0.62 (P = 0.54)
Test for subgroup differences: Chi² = 0.69, df = 1 (P = 0.41), I² = 0%

Events

40

40

48
72

120

160

Total

406
406

357
872

1229

1635

Events

43

43

35
71

106

149

Total

403
403

359
866

1225

1628

Weight

27.6%
27.6%

27.3%
45.1%
72.4%

100.0%

IV, Random, 95% CI

0.92 [0.61, 1.39]
0.92 [0.61, 1.39]

1.38 [0.91, 2.08]
1.01 [0.74, 1.38]
1.14 [0.85, 1.55]

1.07 [0.86, 1.33]

Test group Control group Risk Ratio Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Test group Control group

Study or Subgroup
4.1.1 PD defined by PPD and CAL

Michalowicz et al.(2006)
Subtotal (95% CI)

Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.57 (P = 0.57)

4.1.2 PD defined by CAL alone

Jeffcoat et al. (2003)
Jeffcoat et al. (2010)
Macones et al. (2010)
Offenbacher et al. (2009)
Subtotal (95% CI)

Total events
Heterogeneity: Tau² = 0.04; Chi² = 7.23, df = 3 (P = 0.06); I² = 59%
Test for overall effect: Z = 0.17 (P = 0.87)

Total (95% CI)

Total events
Heterogeneity: Tau² = 0.03; Chi² = 7.44, df = 4 (P = 0.11); I² = 46%
Test for overall effect: Z = 0.40 (P = 0.69)
Test for subgroup differences: Chi² = 0.21, df = 1 (P = 0.65), I² = 0%

Events

44

44

5
73
58
91

227

271

Total

402
402

123
160
359
874

1516

1918

Events

38

38

11
85
47
73

216

254

Total

391
391

123
162
361
871

1517

1908

Weight

17.8%
17.8%

4.2%
31.4%
21.0%
25.5%
82.2%

100.0%

IV, Random, 95% CI

1.13 [0.75, 1.70]
1.13 [0.75, 1.70]

0.45 [0.16, 1.27]
0.87 [0.70, 1.09]
1.24 [0.87, 1.77]
1.24 [0.93, 1.67]
1.02 [0.78, 1.35]

1.05 [0.84, 1.30]

Test group Control group Risk Ratio Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10

Test group Control group

Fig. 4. Forest plots of random-effects meta-analyses including only studies considered to be at a low risk of bias. Outcome: preterm birth. IV,
inverse variance; CI, confidence interval; t, Kendall tau; z, z-test.
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be entirely assessed during the review
process) could have overestimated or
underestimated the true effect of inter-
ventions. Therefore, these aspects can
be considered as the main potential
biases and limitations of the present
review.

Other potential sources of bias

Although the influence of smoking has
not been identified by all trials, there is
clear evidence that smoking negatively
affects the prognosis of non-surgical and
surgical periodontal treatment (Kaldahl
et al. 1996, Johnson & Guthmiller 2007,
Chambrone et al. 2009a, 2010a, Wan
et al. 2009) and the incidence of PB and
LBW (MacArthur & Knox 1988, Cnat-
tingius et al. 1999, Lumley et al. 2009,
McCowan et al. 2009). Women who
continue smoking during pregnancy are
three times more susceptible to sponta-
neous PB, approximately two times
more likely to deliver small for gesta-
tional age infants and have an increased
risk for other APO (McCowan et al.
2009).

In the present study, publication bias
was not investigated. Only one meta-
analysis with 410 RCTs (Fig. 2.1)
could be evaluated using funnel plots
(Higgins & Green 2008). Conversely,
other issues were taken into considera-
tion: (1) potential problems in funnel
plots have been less broadly evaluated
for RR effect measures than for odds
ratios; hence, firm regulation is not yet
available (Higgins & Green 2008); (2)
unpublished trials/data (grey literature)
were searched but not found, and con-
sequently, these data were not entered
into meta-analyses; (3) there are several
different reasons for plot asymmetry and
visual interpretation remains a concern
as it is inherently subjective due to the
limited ability to correctly identify plots
subjected to publication bias (Terrin
et al. 2005); and (4) different issues
such as selection biases, poor methodo-
logical quality leading to spuriously
inflated effects in smaller studies,
true heterogeneity, artefacts (sampling
variation) and chance can cause funnel
plot asymmetry (Egger et al. 1997).
Consequently, and due to such inherent
intricacies in adjusting for publication
bias, where a statistically signifi-
cant heterogeneity was detected, we
attempted to explore this using Gal-
braith plots and meta-analysis regres-
sion.

Agreements and disagreements with

other studies or reviews

Despite the lack of significance found
by pooled estimates, it should be con-
sidered that the number of patients
experiencing successful and unsuccess-
ful treatment was not reported, except
for Jeffcoat et al. (2011). It is expected
that RCTs providing periodontal treat-
ment will achieve success in gaining
periodontal health, but the treatment
itself may not always be able to re-
establish such a condition (Offenbacher
et al. 2009), and pregnancy may
increase the risk for PD onset and
influence disease progression (Mariotti
1999, Lieff et al. 2004, Offenbacher et
al. 2009). As identified previously, the
interaction effect between PD and preg-
nancy may increase the number of cases
of PB and LBW (Chambrone et al.
2011); consequently, it could be argued
that an increase in disease onset and
progression during gestation could be
considered in future studies. Lieff et al.
(2004) found an increase in attachment
loss during pregnancy and that the dis-
ease progression was strongly asso-
ciated with PB. Offenbacher et al.
(2009) observed that approximately 2/5
of the pregnant women of the treatment
group displayed some degree of disease
progression, as well as that bleeding on
probing was high in both the control and
the treatment groups (according to the
authors, ‘‘only a small proportion of the
treatment group achieved what would be
considered periodontal health’’). They
also suggested that a single treatment
may be not enough to reduce and control
gingival inflammation (Offenbacher et
al. 2009). Lopez et al. (2002b) observed
that ‘‘women with PB and/or LBW had
significantly more severe and extended
gingival inflammation and poorer perio-
dontal status than women with normal
birth’’. These findings are in line with
the data from Jeffcoat et al. (2011), who
found that successful MPDT was linked
to a reduced incidence of spontaneous
PB. As a result, all these issues make
comparisons and a combination of data
from different RCTs a critical issue.

Of recent SRs, Uppal et al. (2010)
and Polyzos et al. (2010) combined
outcomes from patients with gingivitis
and periodontitis in the same meta-ana-
lysis. However, and despite their
‘‘inflammatory similarity’’, these types
of disease do not show the same pattern
of periodontal degradation and treat-
ment outcomes, and consequently, it

should be considered that pooling of
data of such diseases together in meta-
analyses may be inadequate (Higgins &
Green 2008, Chambrone et al. 2010a, b).
Furthermore, Uppal et al. (2010)
included findings from a study that
appraised women with threatening PB
and Polyzos et al. (2010) considered
patients who did not receive periodontal
treatment as treated [an intention-to-
treat analysis (ITT)]. We have opted to
perform ‘‘an available case (per proto-
col) analysis’’. For dichotomous data,
both analyses can be used, but both can
also present inherent problems. ITT
analysis (an analysis based on the total
number of randomized participants, irre-
spective of how the original study
authors analysed the data and that had
to input findings for the missing
patients) can create biases when apprais-
ing adverse effects, as it can inade-
quately attribute an outcome to a
treatment that a subject did not receive
(Dallal 2008, Higgins & Green 2008). In
available case analysis (including data
on only those whose results are known),
variation in the degree of missing data
across RCTs can be judged as a possible
cause of heterogeneity (Higgins &
Green 2008). Therefore, we have opted
to highlight the importance of consider-
ing the reasons of withdrawals and
dropouts when assessing the risk of
bias. Despite missing data in both the
control and the test groups reported by
some trials, the reasons for these were
reported and balanced across groups,
and thus, significant biases do not
seem to be incorporated by the present
findings.

In addition, a critical evaluation of
included RCTs evidenced the lack of a
standard PD definition that could be
considered as a common classification
or a ‘‘gold standard’’. Yet, differences
between studies’ populations were evi-
dent. Consequently, these aspects can
explain part of the variability of the
individual studies, represent a limitation
between studies’ comparisons and
should be considered when interpreting
the present findings.

Authors’ conclusions

In spite of the positive results achieved
by more than half of the included stu-
dies, the pooled estimates of the present
SR failed to sustain the argument that
MPDT can decrease the risk of PB and/
or LBW. The inclusion of data from

912 Chambrone et al.

r 2011 John Wiley & Sons A/S



studies classified as being of low meth-
odological quality (460.0%), true het-
erogeneity between studies regarding
sample characteristics, differences in
the PD definition and disease, type and
quality of treatment and lack of raw data
(for other known risk factors for APO)
could have interfered with the true effect
of interventions. Such issues can be
considered as the main possible biases
and limitations of this SR.

Implications for practice

Despite the lack of an association
between MPDT and the incidence of
PB and/or LBW, pregnant women with
PD should be instructed about the
importance of periodontal health and
undergo proper treatment. Moreover,
obstetricians could be advised to refer
their patients for a periodontal examina-
tion (as part of routine prenatal evalua-
tions).

Implications for research

While a statistically significant effect of
MPDT on the number of events was not
found, most analyses showed a reduc-
tion in the number of APO. None of the
individual studies evaluated patients
according to the diagnosis of PD.
Thus, future RCTs should divide
patients into subgroups on the basis of
diagnosis, extension and PD severity
according to a recognized classification
system and according to the treatment
outcomes (success or not) of periodontal
therapy. This will allow a more precise
assessment of such an interaction effect
and future comparisons via meta-ana-
lyses.
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Clinical Relevance

Scientific rationale for the study:
Current base of evidence found that
periodontal inflammation influences
birth term and birth weight. Previous
SRs attempted to answer this ques-
tion, but some important conditions
such as the impact and success of
periodontal treatment, criteria used
to define disease and methods used
to confirm PD and pregnancy
remained unexplored.

Principal findings: No complications
or adverse outcomes were related to
periodontal treatment. Although
more than half (n 5 8) of the
included trials found that the inci-
dence of PB and LBW can be pre-
vented by periodontal treatment,
pooled estimates did not show a
statistically significant reduction in
the number of events. Moreover,
data regarding disease diagnosis,
severity and extension, as well as

the success of periodontal treatment
were not estimated in almost all
studies.
Practical implications: In spite of the
lack of an association between perio-
dontal treatment and the incidence of
APO, once the existence of PD is
confirmed, patients should be
instructed about the importance of
periodontal health as part of prenatal
care and should undergo proper
periodontal therapy.
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