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Abstract
Objective: To scrutinize the assumed association between chronic periodontal disease and preterm low birth weight (PTLB) infants.
Design: Prospective study.
Setting: Tanta University Hospital.
Patients: The study incorporated 200 pregnant women in the first stage of labor of a single baby with intact membranes. A hundred 
women had definite preterm labor and delivered, later live infants whose birth weight were ,2500 g and 100 women with full term labor 
and delivered, later live infants weighting $2500 g.
Intervention: All patients included in the study were subjected to history taking, general, obstetrical examination and periodontal 
evaluation. The levels of IL-6 and TNF-α were measured in gingival cervicular fluid, maternal serum and amniotic fluid using ELISA 
technique.
Results: A significant association between chronic periodontal disease and preterm low birth weight infants.
Conclusion: Screening of pregnant women chronic periodontal disease seems to be a helpful prediction and consequently prevention 
of preterm labour.
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Introduction
Despite the many advances in medicine, the rate of 
preterm birth has not significantly decreased over the 
past several decades. Consequently, the identification 
of risk factors for preterm birth which are amenable 
to intervention would have far-reaching and long-
lasting effects.1

There is emerging evidence of a relationship 
between periodontal health and adverse pregnancy 
outcomes, particularly preterm birth/preterm low-
birth-weight (PTLB) infants. Preterm birth is defined 
as delivering at less than 37 completed weeks of 
gestation, whereas preterm low-birth-weight infants 
are born less than 37 weeks and weigh less than 
2500 g.2

The aim of this study was to scrutinize the assumed 
association between periodontal disease and preterm 
PTLB infants.

patients
•	 This study included 200 pregnant women with a 

singleton gestation recruited from women admitted 
to the labor suite of Obstetrics department of Tanta 
University Hospital during the period from  October 
2006 to September 2009. The enrolled women were 
presented in the first stage of labor with intact mem-
branes. A hundred of them had definite preterm labor 
and one hundred with full term labor. The subjects 
were subdivided into two equal groups:

•	 Patient’s Group (Group I): included 100 partu-
rient women between 28–36 weeks of gestation 
with idiopathic preterm labor, who delivered later 
live infants whose birth weight, were ,2500 g.

•	 Control Group (Group II): included 100 parturi-
ent women $37 week gestation and later delivered 
live infants weighting $2500 g.

•	 Exclusion criteria: History of medications or 
coexisting medical problems that may affect the 
study outcome, such as: current use of systemic 
corticosteroids or antibiotics, genital and urinary 
tract infections, existing hypertension and  diabetes 
mellitus before pregnancy, autoimmune dis-
ease, asthma, and chronic renal disease,  multiple 
 pregnancies, cervical cerculage, abnormal pla-
centation, past history of PLBW, antepartum 
hemorrhage. Moreover, those whose infants were 
stillborn, or cases of induced labor and mothers 
refused to participate in the study.

Methods
•	 All patients included in the study were  subjected to 

history taking, general and obstetrical examination.
•	 Periodontal evaluation includes review of a per-

son’s medical and dental history, followed by a 
clinical examination.3 The clinical examination 
includes ascertaining probing depths, percentage 
of bleeding on probing depth4 and the Commu-
nity Periodontal Index of Treatment Needs 
(CPTIN) Score.5 CPITN ranged from 0–4. 0 = 
Healthy; 1 = Bleeding on probing; 2 = Supra and 
sub- gingival calculus; 3 = Shallow pockets 
(3.5–5.5 mm); and 4 = Deep pockets (.6 mm), 
using a calibrated periodontal probe was 
quantified.

•	 An informed consent was obtained from every 
case after counseling.

•	 The levels of IL-6 and TNF-α were measured 
in gingival cervicular fluid, maternal serum and 
amniotic fluid using enzyme-linked immunosor-
bent assay (ELISA).

•	 TNF-α levels were determined using ELISA test 
(Bender Med Systems, Human TNF-α).

•	 For statistical analysis, the range, mean and 
standard deviation were calculated. The differ-
ence between two means was statistically ana-
lyzed using the students (t) test. Mann-Whitney 
test (Z) was performed to test differences in 
mean values between groups when the observa-
tions were not found to follow the normal dis-
tribution Pearson’s correlation coefficient (r) 
was calculated to test the association between 
two variables. Tests of reliability of each marker 
were calculated. Significance was adopted at 
P , 0.05 for interpretation of results of tests of 
significance.6

Results
•	 The control and patients group were statistically 

comparable regarding demographic characteris-
tics, age and gravidity.

•	 The mean value of the gestational age was 
32.82 ± 1.96 weeks in patient’s group compared 
with 39.34 ± 1.15 weeks in the control group. 
The P value (0.001) shows significant statisti-
cal difference both groups regarding the gesta-
tional age.
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Table 1. The CPITIN score, bleeding depth and % of bleeding on probing in the studied groups.

cpITn score Probing depth in mm % of bleeding on probing
patients control patients control patients control

Mean 2.27 1.80 3.7 3.24 46.98 43.42
SD 1.21 1.21 1.3 1.35 30.22 30.64
P 0.007 0.015 0.409

note: Demonstrates that there were significant differences between patient’s and control groups regarding CPITIN score, bleeding depth and % of 
bleeding on probing depth.

Table 2. IL-6 in gingival cervicular fluid, serum IL-6 and amniotic fluid IL-6 in patients and control groups.

IL-6 in gingival cervicular fluid Maternal serum IL-6 Amniotic fluid IL-6
patients control patients control patients control

Mean 2.45 1.54 1.33 1.57 1.92 1.74
SD 01.58 0.51 0.33 0.57 1.39 1.06
P 0.000 0.001 0.304

notes: Depicts that the mean value of IL-6 in gingival cervicular fluid of patient’s group was 2.45 ± 1.58 pg/ml whereas the corresponding value in the 
control group was 1.54 ± 0.51 pg/ml. The difference between both groups was statistically significant. In patient’s group the mean maternal serum value 
of IL-6 was 1.33 ± 0.33 pg/ml and that of the control group was 1.57 ± 0.57 pg/ml. The difference between both groups was statistically significant. In 
patient’s group the mean value of IL-6 in the amniotic fluid was 1.92 ± 1.39 pg/ml and the corresponding value of the control group was 1.74 ± 1.06 pg/ml. 
The difference was statistically insignificant. From this table it is evident that IL-6 in both the gingival cervical fluid and maternal serum are significant 
marker compared with the matching values the amniotic fluid.
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Figure 1. Positive and negative predictive values of the studied markers.

Table 3. TNF-α in gingival cervicular fluid, serum and amniotic fluid in patients and control groups.

TnF-α in gingival 
cervicular fluid

TnF-α in serum TnF-α in 
amniotic fluid

patients control patients control patients control
Mean 159.95 91.37 145.26 98.21 138.66 96.67
SD 191.49 129.14 148.93 152.05 192.13 141.89
P 0.003 0.028 0.002

notes: Illustrates that the mean value of TNF-α in gingival cervicular fluid of patient’s group was 159.95 ± 191.49 pg/ml whereas the corresponding value 
in the control group was 91.37 ± 129.14 pg/ml. The difference between both groups was statistically significant. In patient’s group the mean value of TNF-α 
in the serum was 145.26 ± 148.93 pg/ml and that of the control group was 98.21 ± 152.05 pg/ml. The difference between both groups was statistically 
significant. In patient’s group the mean value of TNF-α in the amniotic fluid was 138.66 ± 192.13 pg/ml. and the corresponding value of the control group 
was 96.67 ± 141.89 pg/ml. The difference was statistically significant.
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•	 The mean value of the infant neonatal birth weight 
was 1996.68 ± 296.33 grams in patient’s group 
compared with 3303.93 ± 417.11 grams in the 
 control group. The P value (0.001) shows signifi-
cant statistical difference in patients and control 
groups regarding the infant birth weight.

Discussion
The hypothesized connection between periodon-
tal infection and adverse pregnancy outcome is not 
recent. Galloway in 1931 suggested a deleterious 
relationship between periodontal disease and preg-
nancy. After a study in which he had full-mouth x-rays 
on all prenatal patients and subsequently treated 
those who demonstrated radiographic symptoms of 
chronic infection, he concluded that ‘routine care of 
pregnancy should include a full-mouth x-ray of the 
patient’s teeth as a part of the first examination’.7

In the contemporary investigation we found a 
significant connection between periodontal disease 
and the incident of premature labour. At labour, 
the mean gestational age among women with peri-
odontal disease was 32.82 ± 1.96 weeks compared 
with 39.34 ± 1.15 weeks in the control group. Simi-
larly, we found an important relationship between 
periodontal disease and neonatal birth weight. 
The mean value of the neonatal birth weight was 
1996.68 ± 296.33 grams in patient’s having periodon-
tal disease compared with 3303.93 ± 417.11 grams in 
the control group.

The mechanism by which maternal infection 
mediates early delivery is unclear. Genetic  variation 

Table 4. Correlation between Infant birth weights in grams.

Variables Infant neonatal birth 
weight
R P

IL-6 in GCF -0.697 0.001*
IL-6 in serum -0.122 0.084
IL-6 in AF -0.655 0.029*
TNFα in GCF -0.667 0.018*
TNFα in serum -0.135 0.056
TNFα in AF -0.690 0.007*

notes: *Significant. It is apparent that there is a significant negative 
correlation between IL-6 in GCF, IL-6 in AF, TNFα in GCF, TNFα in AF 
and infant neonatal birth weight.
Abbreviations: IL-6, Interleukin-6; GCF, gingival cervicular fluid; AF,  
amniotic fluid; TNFα, tumour necrosis factor alpha.

Table 5. Gestational age in weeks.

Variables Gestational age in weeks
R P

IL-6 in GCF -0.558 0.001*
IL-6 in serum -0.124 0.081
IL-6 in AF -0.128 0.071
TNFα in GCF -0.670 0.016*
TNFα in serum -0.122 0.084
TNFα in AF -0.579 0.011*

notes: *Significant. It is obvious that there is a significant negative 
correlation between IL-6 in GCF, TNFα in GCF, TNFα in AF and 
gestational age.
Abbreviations: IL-6, Interleukin-6; GCF, gingival cervicular fluid; AF,  
amniotic fluid; TNFα, tumour necrosis factor alpha.

in response to these infections may play a role in 
the risk for prematurity.8 A solid body of  evidence 
indicates that cytokines play a central role in the 
mechanisms of inflammation/infection-induced pre-
term parturition.9,10 Evidence in support of the par-
ticipation of interleukins includes: 1) production by 
human decidua in response to bacterial products, 
2) increased concentration and bioactivity in the AF 
of women with PTL and infection,11 3)  stimulation 
of myometrial contractions, and 4) induction of 
PTL and delivery by administration to pregnant ani-
mals, which was blocked by the administration of an 
antagonist.12

The results of the present effort revealed that 
IL-6 in the gingival cervical fluid is the only signifi-
cant inflammatory marker for the occurrence of pre-
mature labour whereas IL-6 in maternal serum and 
amniotic fluid are of insignificant importance.

Interleukin-6 concentrations in amniotic fluid are 
considered a marker of intra-amniotic inflammation 
frequently associated with microbiological infection 
in the amniotic fluid or the chorioamniotic space.13 
Romero et al reported the results of a case control 
study in which IL-6 determinations were conducted 
in stored fluid of patients who had a pregnancy loss 
after a mid-trimester amniocentesis and a control 
group who delivered at term. Patients who had a preg-
nancy loss had a significantly higher median amniotic 
fluid IL-6 concentration than those with a normal out-
come.14 Similar findings were reported by Wenstrom 
et al.15 Of note is that maternal plasma concentrations 
of IL-6 were not associated with adverse pregnancy 
outcome.
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Preterm birth is associated with elevated produc-
tion of pro-inflammatory cytokines such as TNFα at 
the maternal–foetal interface.16

In agreement with that, we found significant higher 
values TNF-α in gingival cervicular fluid and mater-
nal serum and amniotic fluid of patient’s with peri-
odontal disease and premature labour compared with 
controls.

In that concern, there is evidence supporting 
the role of tumour necrosis factor-alpha (TNF-α) 
in mechanisms of preterm parturition includes: 
1) TNF-α stimulates prostaglandin production by 
the amnion, decidua and myometrium, 2) human 
decidua can produce TNF-α in response to bacterial 
products,17 3) AF TNF-α bioactivity and immuno-
reactive concentrations are elevated in women with 
PTL and intra-amniotic infection,17 4) in women with 
preterm PROM and intra-amniotic infection, TNF-α 
concentrations are higher in the presence of labour,18 
5) TNF-α application in the cervix induces changes 
that resemble cervical ripening,19 and 6) TNF-α can 
induce preterm parturition when administered sys-
temically to pregnant animals.

It is unclear, whether or not there is also enhanced 
production of TNFα in response to bacteria that are 
more frequently associated with preterm birth such 
as genital mycoplasmas that lack LPS but contain 
other macrophage stimulating factors.20,21 Bacte-
ria are thought to stimulate maternal immune cells 
to produce pro-inflammatory cytokines as a part of 
the host response to infection.22 Although many pro-
inflammatory cytokines are associated with preterm 
birth in clinical cases, TNFα appears to be especially 
important. Administration of this cytokine causes 

preterm birth in mice,23 and administration of anti-
bodies to TNFα blocks LPS-induced preterm birth 
in mice.24

Lastly, we conclude that there is a significant 
 correlation between chronic periodontal disease and 
PLBW and inflammatory markers; maternal serum 
IL-6 in GCF, IL-6 in GCF have a significant predic-
tive value.
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