Estimation of changes in C-reactive protein level and pregnancy outcome
after nonsurgical supportive periodontal therapy in women affected with
periodontitis in a rural set up of India
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Abstract

Aims and Objectives: Estimation of changes in C-reactive protein (CRP) level and pregnancy outcome after nonsurgical supportive
periodontal therapy in pregnant women affected with Periodontitis. Materials and Methods: A total of 100 pregnant females
with periodontitis were assigned to treatment and control groups. All the details about previous and current pregnancies were
obtained. Full-mouth periodontal examination was done at baseline, which included oral hygiene index simplified plaque index,
gingival index, and clinical attachment loss. CRP level was also measured from collected blood sample initially at baseline and
later after the delivery in both the group. Subjects in the treatment group received nonsurgical periodontal treatment during the
second trimester of gestational period, and those in the control group did not receive any periodontal therapy during this period.
Periodontal therapy included mechanical plaque control instructions and scaling and root planning. Outcome measures assessed
were changes in CRP levels, gestational age, and birth weight of the infants. When delivery occurred at <37 weeks of gestation, it
was considered as preterm birth (PTB), and low birth weight (LBW) was recorded when the infant weighed <2500 g. Results: In
the treatment group, 32% of PTB and 68% of Normal term birth (NTB) delivery whereas in the control group 72% PTB and 28%
of NTB were recorded. Infants measured with LBW were 36% in the treatment group and 52% in the control group. Mean birth
weight was 2644.44 + 450.53 g in the treatment group and 2447.82 + 368.02 g in the control group (P < 0.05). Mean gestational
age in the treatment group was 35.57 + 2.40 weeks and 34.17 + 2.92 weeks in the control group (P < 0.05). The treatment group
showed statistically significant reduction in mean values of CRP level after delivery in comparison to baseline values (P < 0.05),
whereas control group showed no significant reduction in values (P > 0.05). Conclusion: Nonsurgical supportive periodontal
therapy may lower the risk of preterm delivery in females affected with periodontitis by reducing CRP level.
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Introduction

Periodontal disease (PD) is chronic infection induced by
multiple bacteria and aggravated by host inflammatory
response leading to a loss of periodontal connective
attachment tissue and tooth support.! The concept of PD
influencing systemic health has been discussed over several
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decades. Miller? published his “focal infection theory”
in 1981 suggesting that “mainly microorganisms or their
waste products enter other parts of the body from the
mouth.” Several studies®* and systematic review? have
suggested that chronic periodontal infection serves as a
pool for micro-organism, endotoxins, and inflammatory
mediators such as interleukin-1f (IL-1p), IL-6, prostaglandin
E2 (PGE2), and tumor necrosis factor-alpha (TNF-at), C-reactive
protein (CRP), etc., providing the hematogenic translocation
of these products to the feto-placental unit resulting into
adverse pregnancy outcomes. CRPs are acute phase reactant
produced by liver in response to diverse inflammatory
response. CRP level is the markers for systemic inflammation
and is also associated with chronic bacterial infection like
periodontitis.® Evidence also shows that treating periodontal
diseases seems to reduce serum CRP levels. Raised CRP level
has also been associated with adverse pregnancy outcome
such as preterm birth (PTB),” low birth weight (LBW),
preeclampsia, intrauterine growth restriction.® Controlling
the PD could prevent this hematogenous spread of bacteria,
inflammatory cytokines and mediators to feto-placental
unit, thus minimizing the chances of adverse pregnancy
outcomes. !

Considering, periodontal infection as one of the risk factor in
preterm LBW (PTLBW), this study was performed to determine
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the effect of periodontal treatment on reduction of the
incidence of PTB and LBW infants and associated raised serum
CRP level in pregnant females affected with periodontitis.

Aims and Objectives

1. To evaluate the association between PD and CRP levels
in pregnant women

2. To assess the effect of nonsurgical supportive periodontal
therapy on pregnancy outcome like PTB and PLBW

3. Toassess the effect of nonsurgical supportive periodontal
therapy on serum CRP level in pregnant women.

Materials and Methods

Study design

The study population consisted of 100 pregnant women
affected with periodontitis visiting the Department of
Gynecology and Obstetrics, Rural Medical College and
Hospital, Pravara Institute of Medical Sciences, Loni. After
receiving ethical clearance, institutional approval and
consent of the subjects, a single blinded, single centered, and
randomized controlled trial was performed on 100 pregnant
female subjects. Every participant was assigned either to
treatment or control group randomly. The detail of subjects
assigned to a particular group was concealed to examiner
and operator.

Inclusion criteria

Healthy pregnant women within age range of 17-35 years with
single gestation between 11 and 20 weeks; subject with at
least >20 erupted teeth, excluding third molars with >2 mm
of clinical attachment loss (CAL) at >50% examine sites.

Exclusion criteria

H/o congenital heart disease, diabetes mellitus, corticosteroid
therapy, asthmatics, kidney disorder, hyperthyroidism,
multiple gestation, +Rh factor, systemic infection, alcoholic,
tobacco chewers, smokers, and one with H/o periodontal
therapy in last 6 months and on antibiotic or antifungal
medication therapy.

Prenatal care

The women in the present study had easy access to
prenatal care program to minimize known risk factors
for PTB and to provide healthcare to a pregnant female
and growing fetus. Women were cared for immunization
against tetanus, anemia prophylaxis, and antenatal
checkup at least 3 times during pregnancy, birth timing
and spacing recording, and care at birth - promotion of
clean delivery.

Data collection

Obstetric and maternal data

Demographic factors such as age, race, educational level, and
detailed history about previous pregnancies were obtained

from the gynecology and obstetrics case records and personal
interview.

Following information were recorded for subjects: Maternal
age at the time of entry into the study, nutritional status, onset
of prenatal care, tobacco use, details of previous pregnancy
history, consumption of alcohol, sexually transmitted diseases,
urinary tract infections or any other maternal infectious disease,
number of prenatal visits, intrauterine growth restriction,
gestational age, birth weight, and fetal death. Thus, patient
not matching selection criteria were excluded from the study.

Prenatal care included urine tests, blood tests, recording of
blood pressure, maternal weight gain, physical and pelvic
examination. All women had undergone ultrasonographic
examination between 9 and 32 weeks for gestational age
dating and to rule out congenital anomalies. Subjects
with inadequate prenatal care were excluded from the
study. Socioeconomic status was classified according
to the occupation as follows: Class | (professionals),
class Il (intermediate), class IlI (skilled worker), class IV (partly
skilled worker), and class V (unskilled worker).

Clinical examination

Plaque index (PI),"? gingival index (GI),'* and oral hygiene
index-simplified (OHIS)!"¥ were recorded by examiner for each
subject at baseline. Periodontal status was measured as CAL
at four different site of each tooth.

Periodontal therapy

Totally 50 patients were randomly assigned to the treatment
group and received periodontal therapy during the second
trimester of gestational period and remaining 50 in the
control group did not receive periodontal treatment after
during the gestational period. Periodontal therapy included
scaling and root planning, which was performed under local
anesthesia. At the beginning of treatment, each subject was
instructed to rinse once a day with 0.2% chlorhexidine.

Serum C-reactive protein levels measurement

A volume of 10 ml of the blood sample was collected from
each of the subjects from the antecubital vein and transferred
to an appropriately labeled test tube. Samples were sent
immediately for biochemical analysis. Inmunoturbidimetry
method was used to detect CRP level in the blood
sample (Aggagape Diagnostic Ltd., Kerala) using ERBA Chem
7 semiautoanalyzer (ERBA, Germany). It had a detection limit
0f 0.015 mg/dL. CRP levels were measured initially at baseline
and after the delivery in both the groups. In the treatment
group, periodontal treatment was carried only after collecting
blood sample for CRP measurement.

Assessment of pregnancy outcomnes

Outcomes measured were PTB delivery, LBW infant. PTB was
defined as spontaneous delivery at <37 completed weeks of
gestation that followed spontaneous labor or spontaneous
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rupture of membranes. Infant <2500 g were considered as
LBW infant. The birth outcome which occurred =37 weeks
of gestation or with a weight of infant =2500 g was defined
normal. Estimation of gestational age was based on the last
date of menstrual period, along with ultrasound, physical
and postnatal examination.

Data analysis

Chi-square (y?) test was used to find differences in the
distribution of age, socioeconomic status, and the number of
previous pregnancies among subjects between treatment and
control groups. The Z-test of significance was used to find
a significant difference between the prevalence of PTB and
LBW infants in treatment and control group. The Student’s
t-test was used find a significant difference between mean
values of periodontal characteristic, gestational age, birth
weight in treatment and control group. Two-tailed t-test
was used to find significant changes in the level of CRP at
baseline and postpregnancy in both groups.

Results

Using y? test, it was found that there was no significant
difference in the distribution of age, socioeconomic status,
and number of previous pregnancies of subjects between
treatment and control groups (P > 0.05). Thus, both the
groups were matched for demographic factors [Table 1;
Figures 1-3].

Student’s t-test showed there were no significant differences
in mean values of periodontal characteristic in the treatment
and control group (P > 0.05). Women in both groups had mild
to moderate periodontitis, mean values of CAL, PD, OHIS, PI,
and Gl did not differ significantly between the two groups.
This show subjects in both groups has similar severity of
PD [Table 1; Figure 4].

The prevalence of PTB and LBW was lower in the treatment
group than the control group. There were 16 PTBs (32%)
in treatment group and 36 PTBs (72%) in the control
group (P < 0.05). There were 18 (36%) cases of LBW in treatment
group and 26 (52%) in control group (P < 0.05) [Tables 2a and
b; Figures 5 and 6].

Mean gestational age in the treatment group was
36.57 weeks (SD + 2.40) and 34.17 weeks (SD + 2.92) in
the control group (P < 0.05) [Table 3; Figure 7]. Mean birth
weight was 2644.44 g (SD = 450.53) in the treatment group
and 2447.82 g (SD + 368.02) in the control group with the
difference being statistically significant at P < 0.05 [Table 3;
Figure 8].

Serum CRP level measurement was done after delivery
showed significant reduction in the level of CRP compared
to the baseline value in the treatment group (P < 0.05).
Whereas in the control group, no significant reduction

Table 1: General characteristic in treatment and control
group (n=100)

Characteristic Treatment group, Control group, P value

n=50 (%) n=50 (%)
Age
<20 10 (20) 11 (22) >0.05
21-25 28 (56) 26 (52)
26-30 11 (22) 12 (24)
31-35 1(2) 1(2)
Socioeconomic
status
Class | 0 0 >0.05
Class Il 0 0
Class Il 6 (12) 7 (14)
Class IV 24 (48) 22 (44)
Class V 20 (40) 21 (42)
Number of
previous deliveries
0 22 (44) 20 (40)
1 18 (36) 19 (38)
2 8 (16) 10 (20)
3 2 (4) 1(2)
Characterstic MeanzSD
OHIS 2.96+0.61 2.99+0.63 >0.05
Pl 1.62+0.58 1.62+0.49 >0.05
Gl 1.36+0.54 1.26+0.50 >0.05
PD 1.67+0.52 1.69+0.52 >0.05
CAL 2.04+0.68 2.02+0.62 >0.05

Chi-square test, used to find differences in the distribution of age,
socioeconomic status and number of previous pregnancies among subjects
between treatment and control groups. Student unpaired t-test value shows
no significant difference between mean values of periodontal characteristic
in both groups. P>0.05. SD: Standard deviation; OHIS: Oral hygiene
index-simplified; Pl: Plaque index; Gl: Gingival index; PD: Periodontal
disease; CAL: Clinical attachment loss

in CRP levels were found in comparison to baseline CRP
levels (P > 0.05) [Table 4; Figure 9].

Discussion

To establish a relationship between two conditions, different
levels of evidence have been examined. The strongest
form of evidence is randomized controlled clinical trial.
A randomized, controlled clinical trial is the best method to
establish a cause-and-effect relationship between exposure
and disease. The present study was designed to determine
whether nonsurgical periodontal therapy can reduce raised
serum CRP level and decrease the risk for PTB and LBW infants
in women affected by periodontitis.

Subjects in this study were relatively similar based on the
social and demographic factors. The distributions of other
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Figure 3: Parity of mothers in treatment and control group

Table 2a: Pregnancy outcomes: Distribution of gestational
period among treatment and control group

Gestational Treatment group Control group
age (n=50) (%) (n=50) (%)
PTB 16 (32) 36 (72)
NTB 34 (68) 14 (28)

Z test of significance shows significant difference between proportion
of PTB and NTB in treatment and control group. PTB: Preterm birth;
NTB: Normal term birth

Table 2b: Pregnancy outcomes: Distribution of weight of
the neonates among treatment and control group

Weight of Treatment group Control group
neonates (n=50) (%) (n=50) (%)
LBW 18 (36) 26 (52)
NBW 32 (64) 24 (48)

Z test of significance shows significant difference between proportion of
LTB and NBW in treatment and control group. LBW: Low birth weight;
NBW: Normal birth weight

known risk factors for PLBW were similar in the treatment
and control groups. Women aged age <18 years or >35 years
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Figure 2: Distribution of socioeconomic status of the mother
in treatment and control group
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Figure 4: Mean values of each periodontal characteristic
among the treatment and control group

is a risk factor for PLBW. Multiple gestations are also closely
associated with preterm labor."” Hence, subjects with only
singleton gestation within age range of 18-35 years were
included in the study.

The study population was drawn from a rural set up based
community belonging to the similar socioeconomic status
mostly classes IlI, IV and V; most of the subjects had a
similar education level and similar oral hygiene practices
and awareness. Among rural Indian women, prevalence of
smoking is low. However, the use of tobacco as pan chewing
or for tooth cleansing (Mishri) is very common. The use of
alcohol is not rare among groups with a low socioeconomic
status.!"® Thus, subjects with a history of or current use of
tobacco chewing and/or smoking and alcohol were excluded
from the study.

Any infection, especially genitourinary tract infections is
considered as an important risk factor in the premature
rupture of membranes.!" Thus, subjects who developed
symptoms of any genital or systemic infection or who
required any antibiotic therapy during pregnancy were also
excluded from the study.
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control group

An increase in number of previous delivery is associated with
greater risk for PTB." In our study, there was no significant
difference in the distribution of a number of previous delivery
between treatment and control groups. Inadequate prenatal
care and low maternal weight gain are also reported to be
associated with PTB.

Inwomenwith alow socioeconomic status, inadequate prenatal
care is one of major a risk factor for adverse pregnancy
outcomes.!" Studies have shown that adequate prenatal
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Figure 6: Distribution of number of cases with low birth weight
and normal birth weight neonates in mothers in treatment group
and control group
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Figure 8: Mean value of birth weight of neonates of mothers
in treatment and control group

Table 3: Outcome measures
Group (n=50)

Outcome (meantSD) t Pvalue Significance
measures

Treatment Control
Gestational ~ 36.57+ 3417+ 4.89 <0.05 Significant
age (weeks) 2.40 2.92
Birth 2644.44+ 244782+ 2.39 <0.05 Significant
weight (g) 450.53 368.02

P values of differences between gestational age and birth weight in treatment
and control group by student unpaired t-test. SD: Standard deviation

care lower risk for PTB and are associated improved birth
weights infant delivery."” All women in the study received
adequate prenatal care and gain optimum weight throughout
their pregnancy.

Anemia is one of the risk factors for preterm delivery.”® Every
subject was evaluated periodically for hemoglobin levels and
was supplied with iron supplements if found to be deficient.

There was no significant difference in the mean values
of periodontal characteristics OHIS, PI, GI, PD, and CAL
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Table 4: Mean values of serum CRP level measured at
baseline and postdelivery in treatment group and control

group

Treatment group Control group

Baseline Postdelivery Baseline Postdelivery

CRP levels 0.45+0.12 0.2940.12 0.47+0.11 0.45+0.14
(Hg/dl)
Baseline versus 0.001** 0.141#

postdelivery
(significant two
tailed)

**Statistically highly significant (P<0.05); *Statistically highly significant where
tis negative; *Statistically not significant (P>0.05). CRP: C-reactive protein

between the treatment and control groups at baseline.
Thus, the distribution of severity of periodontitis was
similar in treatment and control group. Thus, study had
characteristically matched treatment and controls.

Pitiphat et al. in prospective cohort study showed
periodontitis increases CRP levels in pregnancy. CRP could
mediate association of the periodontitis with adverse
pregnancy outcomes.?!! Studies have shown that nonsurgical
periodontal therapy decreases the incidence of PTB and LBW
delivery,?2?I and also levels of inflammatory mediators such
as CRP?? and other pro-inflammatory cytokine IL-1f3, IL-6.!
Hence, nonsurgical mechanical debridement was provided to
the subjects in the treatment group which included plaque
control instructions, scaling and root planning.

Outcome measures considered in the study were gestational
age and weight of an infant at delivery. The birth outcome
which occurred after 37 completed weeks of gestation or,
birth of an infant with a weight = 2500 g was defined as
normal. Estimation of gestational age was based on the last
menstrual period, ultrasound examination, sequential physical
examinations, and postnatal examination. All examinations
were done under the supervision of a gynecologist.

Considering, exposure of major risk factor were similar in
both the group, decrease in the incidence of preterm and
LBW infants in the treatment group could be attributed to
periodontal intervention. The results are in agreement with
findings of Tarannum and Faizuddin¥ that states significant
reduction in the incidence of PTB and LBW in 67.03%
and 35.16% in women who received periodontal therapy
respectively in contrast to incidence of 83.15% and 58.43%
in the control group, respectively.

C-reactive protein is an acute phase reactant produced in
response to inflammatory stimuli, trauma, heat, infection,
and hypoxia. CRP has been associated with adverse pregnancy
outcomes. Furthermore, PD has also been associated with
increased risk of preterm delivery and LBW infants.””! Therefore,
CRP might be one of the plausible mediators of the association
between periodontitis and adverse pregnancy outcomes. Raised

CRP levels could multiply inflammatory response through
activation of complement system, release of inflammatory
cytokines and resulting into premature rupture feto-placental
membrane. Therefore, may mediate the relationship between
periodontitis and adverse pregnancy outcomes.?2%!

Periodontal therapy at least in the form of mechanical
debridement can be helpful to reduce bacterial load and
associated bacteremia. Thus, reducing the systemic effect of
raised inflammatory mediators. Very few studies have shown
the effect of periodontal therapy on CRP level and adverse
pregnancy outcome in women suffering from periodontitis.
Sharma et al.?? showed statistically significant reduction
in CRP level and PTB after periodontal therapy. However,
experimental and control group were not matched for other
exposure or risk factor.

In the present study, all attempts are made to match
treatment and control group for other risk factors such as age,
socioeconomic status, parity, single gestation, prenatal care,
adequate hemoglobin, evidence of other infection and severity
of periodontal disease. Nonsurgical supportive periodontal
therapy by mean of thorough mechanical debridement
and root planning carried out in the second trimester of
pregnancy showed a significant reduction in serum CRP level
compared with control the group. Reduction of CRP and other
inflammatory mediator may be a possible reason for reducing
incidence of PTB and LBW infants in the treatment group.

The potential mechanisms that are put forward to explain the
relationship between PD and PTB and LBW infant delivery is
that a periodontal infection serves as a chronic reservoir of
lipopolysaccharide, which are responsible for the production
of IL-1P3, PGE2 and TNF-o. and CRP that are in turn associated
with PTB and fetotoxicity.

Limitation of study

1. Since study was carried in rural areas of India, higher
socioeconomic status women were not enrolled in
the study. Only low socioeconomic status women
participated study

2. The exclusion of subjects with systemic infections was
based on clinical presentation; hence, subjects with
subclinical infection must have been included

3. Subjects with a history of alcohol/tobacco use were
excluded from the study. Hence, the results of the study
do not apply to the entire rural population of India

4. Larger, Multi-centered trial with more sample size
and evaluation of the effect of periodontal therapy on
different inflammatory mediator on pregnancy outcome
is required.

Conclusion

This randomized controlled clinical trial provides evidence
that:
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1. Nonsurgical supportive periodontal therapy can
significantly reduce the risk of PTB and LBW deliveries

2. Nonsurgical supportive periodontal therapy can reduce
raised serum CRP levels in pregnant females affected
with periodontitis.

From the results of this study, it seems likely that PD can
influence the adverse pregnancy outcome by modulating
levels of inflammatory mediators. Nonsurgical supportive
periodontal therapy reduces the microbial load and
inflammatory response, and thereby reduces the risk of
adverse pregnancy outcomes. The potential relationship
between PD and adverse birth outcomes, if proven to be
causative, could be significant for increasing oral health
awareness among pregnant women in the community.
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