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Effect of nonsurgical
periodontal therapy

on serum and gingival
crevicular fluid cytokine
levels during pregnancy
and postpartum
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and gingival crevicular fluid cytokine levels during pregnancy and postpartum.
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Background and Objective: A low-grade systemic inflammatory status originating
from periodontal infection has been proposed to explain the association between
periodontal disease and systemic conditions, including adverse obstetric outcomes.
The aim of this study was to evaluate the effect of periodontal therapy during
pregnancy on the gingival crevicular fluid and serum levels of six cytokines
associated with periodontal disease and preterm birth.

Material and Methods: A subsample of 60 women (18-35 years of age) up to 20
gestational weeks, previously enrolled in a larger randomized clinical trial, was
recruited for the present study. Participants were randomly allocated to receive
either comprehensive nonsurgical periodontal therapy before 24 gestational weeks
(n = 30, test group) or only one appointment for supragingival calculus removal
(n = 30, control group). Clinical data, and samples of blood and gingival cre-
vicular fluid, were collected at baseline, at 26-28 gestational weeks and 30 d after
delivery. The levels of interleukin (IL)-1, IL-6, IL-8, IL-10, IL-12p70 and tumor
necrosis factor-a were analyzed by flow cytometry.

Results: After treatment, a major reduction in periodontal inflammation was
observed in the test group, with bleeding on probing decreasing from 49.62% of
sites to 11.66% of sites (p < 0.001). Periodontal therapy significantly reduced the
levels of IL-1p and IL-8 in gingival crevicular fluid (»p < 0.001). However, no sig-
nificant effect of therapy was observed on serum cytokine levels. After delivery, the
levels of IL-1P in the gingival crevicular fluid of the test group were significantly
lower than were those in the control group (p < 0.001), but there were no signifi-
cant differences between test and control groups regarding serum cytokine levels.

Conclusion: Although periodontal therapy during pregnancy successfully reduced
periodontal inflammation and gingival crevicular fluid cytokine levels, it did not
have a significant impact on serum biomarkers.
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Periodontitis has been associated with
several systemic conditions, including
cardiovascular disease (1), diabetes (2)
and adverse obstetric outcomes (3).
The biologic plausibility for such rela-
tionships is based on the inflammatory
response that is initiated and perpetu-
ated by cytokines released in response
to periodontal infection. This inflam-
matory burden may have repercussions
beyond the oral cavity, leading to a
low-grade systemic inflammatory sta-
tus that may affect the course of ges-
tation (4).

Early observational studies reported
a strong association between destruc-
tive periodontal disease and adverse
obstetric outcomes (5,6). Although the
initial findings were confirmed by epi-
demiological studies (7,8) and by some
randomized clinical trials (9—11), larger
interventional studies could not con-
firm a beneficial effect of periodontal
therapy on preterm low birth weight
(12-15). This lack of effectiveness in
reducing preterm birth rates could be
explained, at least in part, by the con-
flicting evidence on the impact of
periodontal treatment on systemic
proinflammatory mediators. Although
some clinical studies have shown a
reduction in the concentration of ser-
um cytokines after periodontal therapy
(16,17), this systemic effect was not
confirmed in other investigations using
samples from nonpregnant women
(18,19).

To the best of our knowledge, no
studies have concomitantly evaluated
the effect of periodontal therapy on the
levels of cytokines in gingival crevicu-
lar fluid and serum during pregnancy
and after delivery. Our hypothesis was
that although periodontal therapy has
a local effect on cytokine levels, this
local effect does not have a significant
impact on systemic cytokine levels. The
aim of this study was to evaluate the
effect of nonsurgical periodontal ther-
apy on the cytokine levels in gingival
crevicular fluid and serum.

Material and methods

Study design and sample

The present study used a subsample of
pregnant women who were previously
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enrolled in a randomized controlled
clinical trial designed to assess the effect
of periodontal treatment performed
during pregnancy on the reduction of
PTLBW rates (20). We selected the first
60 women who had complete clinical
and immunological data according to
the study design. Recruitment for the
study was performed from April 2007
to June 2009. Women of 18-35 years of
age with a gestational age up to 20 wk
were randomly allocated to the test or
the control groups using a block-
stratified strategy according to smoking
status. A randomization table was
computer generated, and allocation to
treatment was concealed in an opaque,
sealed and serially numbered envelope
that was opened after completion of the
baseline examination. Gestational age
was established by a gynecologist using
information from sequential physical
examinations, data from menstrual
cycles and ultrasound. Women with
multiple fetuses, with conditions that
needed antibiotic prophylaxis for
dental treatment or who were receiving
orthodontic therapy, were not included.
Clinical data and immunological sam-
ples were collected at baseline (before
20 wk of gestation), after treatment
(26-28 wk of gestation) and 30 d post-
partum. The study sample comprised 60
women: 30 in the control group and 30
in the test group. Gingival crevicular
fluid and blood samples for three
patients were lost during processing,
and thus the samples of 57 patients were
available for analysis. The Ethical
Committee of the Maternal Hospital
Presidente Vargas (Porto Alegre, Bra-
zil) approved the study protocol, and
each participant signed an informed
consent form.

Maternal data

A structured questionnaire comprising
demographics, socio-economic status
and medical and dental histories was
used. In brief, anthropometric data,
previous and current pregnancy con-
ditions, hospitalization during preg-
nancy, medication, personal and
family history of diseases, smoking,
alcohol consumption and oral-hygiene
habits were assessed. During the study,
the occurrence of gestational events,
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such as vaginosis, urinary infections,
pre-eclampsia, gestational diabetes,
medication and hospitalization were
recorded using hospital records. The
questionnaire used was previously
tested, and trained interviewers col-
lected data. The reproducibility of this
information was tested in 10% of the
sample by repeat administration of key
questions from the questionnaire, 1 wk
after administration of the initial
questionnaire (k = 0.79).

Periodontal clinical examination

Periodontal clinical examination was
performed by three calibrated examin-
ers and the information obtained was
recorded in preset forms by trained
assistants.  Full-mouth periodontal
examination was carried out on six
sites per tooth, excluding third molars,
using a manual periodontal probe
(North Carolina Probe 15; Neumar,
Sdo Paulo, Brazil). Plaque index (21),
gingival index (22), supragingival cal-
culus, cavities, overhanging restora-
tions, bleeding on probing, periodontal
probing depth and clinical attachment
level were recorded. Reproducibility
during the study was assessed in 10%
of the participants, and the intraclass
correlation coefficients ranged from
0.95 to 0.96 for periodontal probing
depth and from 0.84 to 0.93 for clinical
attachment level. Participants were
examined at baseline, between 26 and
28 gestational weeks and 30 d after
delivery.

Collection of gingival crevicular fluid
and blood samples

Four sites per subject were randomly
selected, from among the deepest peri-
odontal probing depths, for the collec-
tion of gingival crevicular fluid. Teeth
were isolated with cotton rolls and
gently air-dried. Supragingival plaque
was carefully removed with curettes,
and absorbent paper strips (Periopaper;
Oraflow, Plainview, NY, USA) were
inserted for 30 s into the periodontal
pocket. Strips with blood marks or
saliva were discarded. The volume of
fluid absorbed by each strip was mea-
sured using a calibrated meter (Perio-
tron 8000; Oraflow). The paper strips
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were immediately transferred to an
Eppendorf tube (Eppendorf do Brasil,
Sdo Paulo, Brazil) and stored frozen
until analysis. Blood samples were col-
lected from patients in the morning
(after 8 h of fasting) by trained assis-
tants. Five milliliters of blood was
withdrawn from each subject by veni-
puncture into an anticoagulant-free
vacuum tube. Samples were immedi-
ately centrifuged at 3000 g for 5 min,
and serum was kept frozen until
assayed.

Cytokine assessment

The concentrations of gingival crevi-
cular fluid and serum cytokines were
determined by flow cytometry (BD™
Cytometric Bead Array, San Jose,
California, USA). The gingival crevic-
ular fluid was eluted from the frozen
Periopaper strips as follows. In brief,
the Periopaper strips were placed in an
Eppendorf tube containing 200 pL of
phosphate-buffered saline and 2 pL
of  phenylmethanesulfonyl fluoride
(20 mm) and incubated for 30 min.
Then, the paper strips were transferred
to a second Eppendorf tube, containing
the same reagents, and incubated for a
further 30 min. The contents of the two
Eppendorf tubes were homogenized
and 50 pL of this solution was used for
the analysis of gingival crevicular fluid.
The Human Inflammatory Cytokine
Kit (BD Biosciences, San Diego, CA,
USA) used discrimination
between the following cytokines: inter-
leukin (IL)-1B, IL-6, IL-8, IL-10,
IL-12p70 and tumor necrosis factor- o
(TNF-a). Sample processing and data
analysis were performed according to
the manufacturer’s specification. Brief-
ly, gingival crevicular fluid and serum
samples were incubated with the six
cytokine capture beads and phycoery-
thrin-conjugated detection antibodies
for 3 h at room temperature, protected
from light. Then, the samples were
washed and cytokine levels were
assessed using a FACSCalibur flow
cytometer (BD Bioscience, San Jose,
California, USA). The results were
generated in graphical and tabular
formats using the BD cBA Analysis
Software (BD Bioscience, San Jose,
California, USA).
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Intervention

Periodontal treatment was performed
by two periodontists (TF and JMR) at
the dental unit of the Maternal Hospital
Presidente Vargas. The test group
received comprehensive nonsurgical
periodontal therapy before the 24th
gestational week. Treatment included
excavation and sealing of cavities,
removal of overhanging restorations,
extraction of hopeless teeth, supragin-
gival calculus removal and subgingival
scaling and root planing under local
anesthesia. Oral hygiene instructions
were given at each appointment. No
limits were imposed on the number of
dental visits needed to accomplish peri-
odontal therapy. After treatment com-
pletion, patients were seen at least once
a month, according to individual needs,
in order to maintain optimal plaque
control. The control group received the
standard dental treatment rendered to
all patients at the Hospital, comprising a
1-h session of supragingival calculus
removal and oral hygiene instruction.
The same comprehensive periodontal
therapy provided to the test group was
offered to the control group after deliv-
ery. Patients in both experimental
groups received pain relief treatment
whenever necessary. No significant
differences between test and control
groups regarding the occurrence of
gestational events were observed (data
not shown). Only minor events related
to the periodontal treatment were no-
ted; dentin hypersensitivity was signifi-
cantly more frequent in the test group.

Statistical analysis

Data analysis was performed using
staTA 11.1 for Mac (Stata, College
Station, TX, USA). Mean and standard
deviation for all clinical parameters
were calculated and reported. Differ-
ences between groups were assessed
using independent z-tests. Sample dis-
tribution according to demographic,
socio-economic and behavioral data
was assessed using chi-square and
Fisher’s exact tests. Between-group dif-
ferences on the distribution of obstetric
data were assessed using Fisher’s exact
test, and differences in gestation period
and birth weight were compared using

the independent z-test. Cytokine levels
in serum and gingival crevicular fluid
were presented as median and 25% and
75% percentiles. Differences between
groups were assessed using the Mann—
Whitney U-test, and differences among
experimental periods were assessed
using the Wilcoxon signed-rank test.
The Holm-Bonferroni method was
used to adjust for multiple comparisons.
Statistical significance was set at 5%.

Results

Distribution of participants according
to demographics, socio-economic sta-
tus and behavioral variables is
presented in Table 1. Gingival crevic-
ular fluid and blood samples for three
patients were lost during processing, so
data for 57 women were available for
analysis. Most women were: younger
than 30 years; white; high school edu-
cated; of medium-low socio-economic
status; never smokers; of normal
weight; nonprimiparous; and did not
have a previous history of miscarriage
or preterm birth. No significant differ-
ences were observed between groups
for these characteristics. With regards
to previous and current obstetric data,
no differences for pregnancy occur-
rences and outcomes were observed
between groups (Table 2).

At Dbaseline, participants showed
widespread inflammation but limited
periodontal destruction, and no signifi-
cant differences were found between the
groups (Table 3). In the test group,
periodontal therapy yielded a signifi-
cant reduction in plaque, gingival
bleeding and calculus, and this
improvement remained after delivery
(Table 3). After treatment, a major
reduction in periodontal inflammation
was observed in the test group, with
bleeding on probing decreasing from
49.62% to 11.66% of sites (p < 0.001)
and periodontal probing depth of
24 mm decreasing from 9.79% to
2.32% of sites (p < 0.001). These
parameters remained stable after deliv-
ery. On the other hand, the control
group had a significantly higher
percentage of sites with plaque, supra-
gingival calculus, gingival bleeding,
bleeding on probing, periodontal prob-
ing depth >3 mm and periodontal
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Table 1. Demographic, socio-economic and behavioral data at baseline in each group

Test group Control group
Characteristic (n = 27) (n = 30) p-value
Age
18-24 years 9(33.3) 9 (30) 0.84
25-30 years 12 (44.4) 12 (40)
31-35 years 6 (22.3) 9 (30)
Race
White 19 (70.4) 23 (76.7) 0.76
Non-White 8 (29.6) 7 (23.3)
Education
Elementary 8 (29.6) 10 (33.3) 0.91
High school 18 (66.7) 18 (60)
College 1(3.7) 2 (6.7)
Socio-economic status
Low 4 (14.8) 6 (20) 0.70
Medium-low 15 (55.6) 16 (53.3)
Medium-high 5(18.5) 7 (23.3)
High 3(11.1) 1 (3.4
Smoking
Never 21(77.8) 20 (66.7) 0.39
Current/former 6 (22.2) 10 (33.3)
Body mass index before
gestation®
< 18.5 kg/m? 1(3.7) 3 (10) 0.35
18.6-24.99 kg/m? 9(33.3) 15 (50)
25-29.99 kg/m? 9(33.3) 5(16.7)
> 30 kg/m?* 6 (22.2) 6 (20)
Results are given as n (%).
“Data for three individuals were not available.
Table 2. Obstetric data regarding previous and current pregnancies
Obstetric Test group Control group
characteristic (n = 27) (n = 30) p-value
Previous pregnancy
Primiparous women 11 (40.7) 15 (50) 0.60
Previous miscarriage 2 (7.4) 4 (13.6) 0.90
Previous preterm 3(11.1) 4 (13.6) 0.89
Current pregnancy
Genitourinary infection 4 (14.8) 4 (13.3) 0.99
Diabetes 2(7.4) 2 (6.7) 0.67
Pre-eclampsia 1(3.7) 1(3.3) 0.99
Other disease and conditions” 0 (0) 3 (10) 0.23
Antibiotics 7 (25.9) 5(16.7) 0.52
Alcohol consumption 0 (0) 0 (0) -
Pregnancy outcomes
Stillbirth 0 (0) 0 (0) -
Neonatal death 0 (0) 0 (0) -
Preterm birth 3(11.1) 2 (6.7) 0.66
Gestation period (days) 2737 £ 12.5 27,693 + 8.5 0.26
Newborn birth weight (g) 3292 + 457 3327 + 503 0.79
Results are given as n (%) or as mean + standard deviation.
“Depression and polyhydramnios.
probing depth >4 mm than did the after periodontal treatment and
test group post-treatment and after  delivery.

delivery. Only borderline significant
differences between groups were
observed for clinical attachment level

Table 4 presents the cytokine levels
in gingival crevicular fluid according to
experimental groups and experimental

Table 3. Clinical parameters according to the experimental period

Postpartum

After treatment

Baseline

p-value

Control group

p-value Test group

Control group

Test group

p-value

Control group

Test group

Clinical parameter (% sites)

0.005
< 0.001
< 0.001
< 0.001

21.71 £+ 20.16
23.87 + 13.00

8.69 + 12.32
11.30 £ 6.87
0.76 £ 1.48
12.29 + 8.04
38.79 £ 17.26
3.58 + 3.77

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

33.51 £+ 24.17
2345 + 12.57

6.88 + 10.21
9.06 + 8.18
0.38 £+ 1.08
11.66 + 8.46
27.82 + 15.38

0.31
0.89
0.10
0.44
0.48
0.72
0.82
0.31

49.71 + 23.01

56.04 + 23.01
33.26 + 15.06
22.71 £+ 13.43
49.62 + 20.74
50.21 + 12.85

Visible plaque

33.84 £ 17.05

Gingival bleeding

Calculus

14.14 £ 11.92
30.32 + 17.17

12.67 £ 11.96
37.15 + 18.87
52.03 + 13.98

13.56 10.15

17.36 £ 10.62
45.65 + 17.52
47.76 + 13.39
9.11 £ 7.14

Bleeding on probing

0.001
< 0.001

52.81 + 13.16
12.62 + 11.31

Periodontal probing depth > 3 mm

2.32 + 4.00

9.79 £ 7.52
13.50 + 17.66

Periodontal probing depth > 4 mm

20.05 + 18.14 0.08
0.08

12.88 £+ 12.53
2.74 + 398

19.08 £+ 21.32 0.07

11.13 £ 10.59
3.28 + 4.26

14.59 + 18.55

Clinical attachment level > 1 mm

6.11 £ 9.38

0.12

6.42 £+ 10.14

8.41 + 13.13

5.39 + 8.42

Clinical attachment level > 2 mm

129

30.

27; control group, n =

Results are given as mean + standard deviation. Test group, n
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p-value*
0.15
0.17
0.47
0.93

66
0.14

0.

1.85 (1.37/2.42)
4.40 (3.40/5.50)°
11.45 (9.47/15.80)°
1.00 (0.97/1.50)*
1.30 (1.20/1.92)
1.01 (1.00/1.10)*

Control group

median
(25%]75%)

1.50 (1.40/1.90)*
4.45 (3.62/6.35*
14.70 (10.80/19.30)A€
1.00 (1.00/1.70)~
1.30 (1.20/2.00)*
1.00 (0.90/1.10)*

Test group
(25%]75%)

Postpartum
median

0.15
0.006
0.42
0.08
0.93

p-value*
0.14

2.00 (1.47/2.22)*
4.15 (3.35/4.90)*°
8.20 (6.90/11.47)*°
1.10 (1.00/1.70)
1.50 (1.30/2.12)
1.00 (0.97/1.32)

Control group

median
(25%/75%)

After treatment
Test group
(25%/75%)

1.70 (1.30/2.10)*
5.20 (4.20/7.20)*
9.85 (8.20/12.02)*P
1.00 (1.00/1.40)»
1.30 (1.20/1.70)*
1.10 (1.00/1.10)»

median

p-value*
0.76
0.07
0.09
0.07
0.42

0.77

1.70 (1.37/2.20)*
30.

Control group
3.55 (2.80/4.47)*
7.85 (6.65/10.65)"
1.00 (0.97/1.62)*
1.30 (1.20/2.42)*
1.05 (0.90/1.12)*

median
(25%]/75%)

27; control group, n
Comparisons for test group throughout the study: medians followed by different capital letters represent statistically significant differences (p < 0.05) between experimental periods. Comparisons

for control group throughout the study: medians followed by different lower-case letters represent statistically significant differences (p < 0.05) between experimental periods.

1.70 (1.40/2.00)*
IL, interleukin; TNF-o, tumor necrosis factor-o.

4.15 (3.40/5.70)*
10.90 (8.35/15.10)*
1.00 (1.00/1.90)*
1.30 (1.20/1.70)*
1.10 (0.97/1.10)*

Baseline
Test group
median
(25%]75%)

L-6
L-8

IL-10

Table 5. Serum cytokine levels in pg/mL according to treatment group and experimental period

Cytokine
1L-12p70
TNF-o

Test group, n

IL-1B
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and IL-1p in gingival crevicular fluid, it
did not seem to have a major impact
on serum inflammatory biomarkers.

The systemic impact of local peri-
odontal inflammation has been
hypothesized as a possible explanation
for the association observed between
periodontal disease and systemic
disorders (4,23). Corroborating this
hypothesis, periodontitis patients had a
higher total number of leukocytes and
higher plasma levels of C-reactive
protein than did healthy controls (24).
Compared with healthy individuals,
periodontitis patients also presented
higher serum levels of IL-1f (25), IL-6
(26,27), TNF-o and IL-10 (28) and
IL-12 (29). These findings have been
used to support the notion that peri-
odontitis may perpetuate a low-grade
systemic inflammation status.

Results concerning the impact of
periodontal therapy on systemic
inflammation in samples from pregnant
women are scarce. Recently, a multi-
center study of 823 women evaluated
the effect of periodontal treatment on
serum levels of C-reactive protein,
prostaglandin E2, MMP-9, fibrinogen,
endotoxin, IL-1p, IL-6, IL-8 and TNF-
a (30). No significant differences were
observed between groups for any of the
biomarkers evaluated. In contrast to
our results, a high level of periodontal
inflammation was still observed after
periodontal therapy (13). An early pilot
study by Offenbacher et al. (10), on 53
patients, evaluated the effect of peri-
odontal therapy during pregnancy on
the levels of serum and gingival crevic-
ular fluid biomarkers after delivery.
Similarly to our findings, a significant
impact of periodontal therapy on the
levels of IL-1P in gingival crevicular
fluid was observed, whereas no differ-
ences were observed between experi-
mental groups for IL-6.

Conflicting evidence of the systemic
impact of periodontal therapy in sam-
ples from nonpregnant women have
been observed in interventional stud-
ies. D’Aiuto et al. (17,31) showed that
nonsurgical periodontal treatment
significantly reduced the serum levels
of IL-6. O’Connell et al. (16) also
showed reduced levels of systemic
inflammatory biomarkers, including
1L-6 and IL-12p70, in diabetic patients

*p-value for comparison between groups in each experimental period.
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after periodontal treatment. Full-
mouth extraction of periodontally
compromised teeth significantly decre-
ased the serum levels of C-reactive
protein, plasminogen activator inhibi-
tor-1, fibrinogen and white cell counts
in patients with advanced periodontitis
(32). However, other clinical studies
did not observe significant differences
in the levels of IL-1p, IL-6 and TNF-o
in serum after periodontal treatment
(18,19). Collectively, these inconsistent
results in studies of samples from
pregnant and nonpregnant women
question the hypothesis that peri-
odontal disease may lead to a signifi-
cant increase in subclinical markers of
systemic inflammation.

The present study used a subsample
of pregnant women, previously enrolled
in a randomized clinical trial, to inves-
tigate the effect of periodontal treat-
ment and strict plaque control during
pregnancy on preterm/low birth-weight
rates (20). Although the therapy signif-
icantly reduced periodontal inflamma-
tion, it did not affect the occurrence of
adverse obstetric outcomes. The inci-
dence of preterm births was not signifi-
cantly different between test and control
groups (11.72% and 9.09%, respec-
tively), and was similar to the incidence
observed in the Porto Alegre popula-
tion (10.7%) (33). Additional analysis
of the baseline cytokine levels in this
sample did not reveal a strong correla-
tion between gingival crevicular fluid
and serum (34). The incidence of
adverse gestational events in the sub-
sample of the present study was some-
what similar to the incidence observed
in the study of Weidlich ez al. (20),
where the whole sample was analyzed.
The test group presented three preterm
births and one low-birthweight birth,
whereas the control group presented
two preterm births. However, the eval-
uation of adverse gestational events was
not the aim of this study and, because of
the limited sample size and number of
events, any comparison with other
studies is not feasible.

One of the strengths of the present
study that should be mentioned was
the efficacy of periodontal therapy,
which reduced bleeding on probing to
11% of sites. Although it is stated that
“when RCTs are being designed to

evaluate the effect of periodontal
therapy on general health outcomes, it
is critically important that a clinically
acceptable targeted endpoint for suc-
cessful periodontal therapy be included
in the study design”, and reductions of
bleeding on probing to < 15% have
been proposed (35), few clinical trials
performed in pregnant women have
reached this threshold of reduction on
periodontal inflammation. Moreover,
the longitudinal evaluation of a panel
of six cytokines in gingival crevicular
fluid and serum provides a better
understanding of the impact of peri-
odontal therapy on local and systemic
inflammation. The study design also
provided the opportunity to evaluate
not only the effect of periodontal
therapy during pregnancy but also the
effect of pregnancy per se, because
periodontal inflammation was not
reduced in the control group during
pregnancy. One of the possible limita-
tions of the present study was the small
percentage of women with
periodontal destruction. However, the
disease pattern observed in this sample
is consistent with that in women of
childbearing age in this same popula-
tion (36,37) and the inclusion only of
women with severe destructive peri-
odontitis could limit the external
validity of our findings. It is also
important to acknowledge that the
complex immunological events that
occur during pregnancy may limit the
ability to assess the systemic effect of
periodontal therapy, because studies
have shown that pregnant women
exhibit a higher production of several
cytokines depending on gestational
period and pregnancy outcome.

In conclusion, periodontal therapy
was effective in reducing the cytokine
levels in the gingival crevicular fluid of
pregnant women. However, it did not
have an impact on systemic biomarkers
of inflammation. These findings may
explain, at least in part, the lack of
effectiveness of periodontal therapy in
decreasing the incidence of preterm
birth.

severe

Acknowledgements

This study was supported by the Bra-
zilian National Council of Research

(CNPq — Brazil —grant nos: 403099/
2005-6 and 402396/2008-1). The authors
declare having no conflicts of interest.

References

1. Dave S, Van Dyke T. The link between
periodontal disease and cardiovascular
disease is probably inflammation. Oral Dis
2008;14:95-101.

2. Gurav A, Jadhav V. Periodontitis and risk
of diabetes mellitus. J Diabetes 2011;3:21—
28.

3. Gravett MG, Rubens CE, Nunes TM,
Group GR. Global report on preterm
birth and stillbirth (2 of 7): discovery sci-
ence. BMC Pregnancy Childbirth 2010;10
(suppl 1):1-22.

4. Klebanoff M, Searle K. The role of
inflammation in preterm birth — focus on
periodontitis. ~ BJOG  2006;113(suppl
3):43-45.

5. Offenbacher S, Katz V, Fertik G et al.
Periodontal infection as a possible risk
factor for preterm low birth weight.
J Periodontol 1996;67:1103-1113.

6. Dasanayake AP. Poor periodontal health
of the pregnant woman as a risk factor for
low birth weight. Ann Periodontol 1998;3:
206-212.

7. Agueda A, Ramon JM, Manau C, Guer-
rero A, Echeverria JJ. Periodontal disease
as a risk factor for adverse pregnancy
outcomes: a prospective cohort study.
J Clin Periodontol 2008;35:16-22.

8. Moliterno LF, Monteiro B, Figueredo
CM, Fischer RG. Association between
periodontitis and low birth weight: a case-
control study. J Clin
2005;32:886-890.

9. Loépez NJ, Smith PC, Gutierrez J. Peri-
odontal therapy may reduce the risk of
preterm low birth weight in women with
periodontal disease: a randomized con-
trolled trial. J Periodontol 2002;73:911—
924.

10. Offenbacher S, Lin D, Strauss R ez al.
Effects of periodontal therapy during
pregnancy on periodontal status, biologic
parameters, and pregnancy outcomes: a
pilot study. J Periodontol 2006;77:2011—
2024.

11. Tarannum F, Faizuddin M. Effect of
periodontal therapy on pregnancy out-
come in women affected by periodontitis.
J Periodontol 2007;78:2095-2103.

12. Macones GA, Parry S, Nelson DB et al.
Treatment of localized periodontal disease
in pregnancy does not reduce the occur-
rence of preterm birth: results from the
Periodontal Infections and Prematurity
Study (PIPS). Am J Obstet Gynecol
2010;202:147.

13. Michalowicz BS, Hodges JS, DiAngelis
Al et al. Treatment of periodontal disease

Periodontol



16.

17.

20.

21.

and the risk of preterm birth. N Engl J
Med 2006;355:1885-1894.

Newnham JP, Newnham IA, Ball CM er al.
Treatment of periodontal disease during
pregnancy: a randomized controlled trial.
Obstet Gynecol 2009;114:1239-1248.
Offenbacher S, Beck JD, Jared HL er al.
Effects of periodontal therapy on rate of
preterm delivery: a randomized controlled
trial. Obstet Gynecol 2009;114:551-559.
O’Connell PA, Taba M, Nomizo A et al.
Effects of periodontal therapy on glycemic
control and inflammatory markers.
J Periodontol 2008;79:774-783.

D’Aiuto F, Parkar M, Andreou G et al.
Periodontitis and systemic inflammation:
control of the local infection is associated
with a reduction in serum inflammatory
markers. J Dent Res 2004:83:156-160.
Yamazaki K, Honda T, Oda T et al.
Effect of periodontal treatment on the
C-reactive protein and proinflammatory
cytokine levels in Japanese periodontitis
patients. J Periodontal Res 2005;40:53—
58.

Ide M, McPartlin D, Coward PY, Crook
M, Lumb P, Wilson RF. Effect of treat-
ment of chronic periodontitis on levels of
serum markers of acute-phase inflamma-
tory and vascular responses. J Clin Peri-
odontol 2003;30:334-340.

Weidlich P, Moreira CH, Fiorini T et al.
Effect of nonsurgical periodontal therapy
and strict plaque control on preterm/low
birth weight: a randomized controlled
clinical trial. Clin Oral Investig 2012;
Online First™.

Silness J, Loe H. Periodontal disease in
pregnancy. Ii. Correlation between oral
hygiene and periodontal condtion. Acta
Odontol Scand 1964;22:121-135.

22.

23.

25.

26.

27.

28.

29.

30.

Effect of periodontal therapy on cytokines during pregnancy

Loe H. The Gingival Index, the Plaque
Index and the Retention Index Systems.
J Periodontol 1967;38(suppl):610-616.

Moutsopoulos NM, Madianos PN. Low-
grade inflammation in chronic infectious
diseases: paradigm of periodontal infec-
tions. Ann N'Y Acad Sci2006;1088:251-264.

. Loos BG. Systemic markers of inflamma-

tion in periodontitis. J  Periodontol
2005;76:2106-2115.

Fentoglu O, Koroglu BK, Hicyilmaz H
et al. Pro-inflammatory cytokine levels in
association between periodontal disease
and hyperlipidaemia. J Clin Periodontol
2011;38:8—-16.

Loos BG, Craandijk J, Hoek FJ, Wert-
heim-van Dillen PM, van der Velden U.
Elevation of systemic markers related to
cardiovascular diseases in the peripheral
blood of periodontitis patients. J Period-
ontol 2000;71:1528-1534.

Nakajima T, Honda T, Domon H et al.
Periodontitis-associated up-regulation of
systemic inflammatory mediator level may
increase the risk of coronary heart disease.
J Periodontal Res 2010;45:116-122.
Andrukhov O, Ulm C, Reischl H, Nguyen
PQ, Matejka M, Rausch-Fan X. Serum
cytokine levels in periodontitis patients in
relation to the bacterial load. J Periodon-
tol 2011;82:885-892.

Sanchez-Hernandez PE, Zamora-Perez
AL, Fuentes-Lerma M, Robles-Gomez C,
Mariaud-Schmidt RP, Guerrero-Velaz-
quez C. IL-12 and IL-18 levels in serum
and gingival tissue in aggressive and
chronic periodontitis. Oral Dis 2011;17:
522-529.

Michalowicz BS, Novak MJ, Hodges JS
et al. Serum inflammatory mediators in

pregnancy: changes after periodontal

31.

32.

33.

34.

35.

36.

37.

133

treatment and association with pregnancy
outcomes. J Periodontol 2009;80:1731—
1741.

D’Aiuto F, Nibali L, Parkar M, Suvan J,
Tonetti MS. Short-term effects of
intensive periodontal therapy on serum
inflammatory markers and cholesterol.
J Dent Res 2005;84:269-273.

Taylor BA, Tofler GH, Carey HM et al.
Full-mouth tooth extraction lowers sys-
temic inflammatory and thrombotic
markers of cardiovascular risk. J Dent Res
2006;85:74-78.

Cunha J. Information system about live
birthsin Rio Grandedo Sul (SINASC2005).
Available from: http://www.sauders.gov.
br/wsa/portal/indexjsp/menu = organog-
rama&cod =01085 [Acessed on December
12,2005].

Fiorini T, Vianna P, Weidlich P ez al.
Relationship between cytokine levels in
serum and gingival crevicular fluid (GCF)
in pregnant women. Cytokine 2012;
58:34-39.

Armitage GC. Effect of periodontal
therapy on general health — is there a
missing component in the design of these
clinical trials? J Clin Periodontol 2008;
35:1011-1012.

Susin C, Dalla Vecchia CF, Oppermann
RV, Haugejorden O, Albandar JM. Peri-
odontal attachment loss in an urban
population of Brazilian adults: effect of
demographic, behavioral, and environ-
mental risk indicators. J Periodontol
2004;75:1033-1041.

Susin C, Haas AN, Valle PM, Oppermann
RV, Albandar JM. Prevalence and risk
indicators for chronic periodontitis in
adolescents and young adults in south
Brazil. J Clin Periodontol 2011;38:326-333.



