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ABSTRACT

Objective: To investigate any association between periodontitis and
preeclampsia in connection to sICAM-1 (ng/ml) levels in pregnant subjects in
pregnancy and post-pregnancy phases.

Methodology: A cross-sectional study on pregnant subjects aged between 18-
34 years, was conducted from June 2016 to February 2018 in Narowal District by
using convenience sampling technique was performed. All subjects were first
visited in their 2nd trimester for their blood sample and then in postpartum. From
73 subjects, 45% were with healthy periodontium (from which 6 were
preeclamptic and 27 with no preeclamptic history) and 55%were with
periodontitis (from which 6 were preeclamptic and 34 with no preeclamptic
history). CPITN probing technique was used to examine periodontium and
history of preeclampsia was confirmed by the concerned doctor and monthly
check-up reports of the subject. Through centrifugation sera were taken and
sandwich ELISA technique was used to estimate sICAM-1 in ng/ml. Microsoft
Excel and Minitab were used as software system to analyze data.

Results: A total of 73 subjects ware included In subjects with healthy
periodontium and without preeclampsia, 28.44% higher sICAM-1 levels were
found in postpartum than antepartum and 25% raised sICAM-1 (ng/ml) was
observed in postpartum in subjects without preeclampsia but affected with
periodontitis. While a rise of 26% in sICAM-1 was assessed again in postpartum
phase, where subjects were with both disorders. In subjects without
preeclampsia, elevated sICAM-1 levels were found in those that were with
healthy periodontium in both antepartum and postpartum, while in pre-
eclamptics excessively raised sICAM-1 was noticed in subjects with
periodontitis in both phases.

Conclusion: Pregnancy normally reduces sICAM-1 levels. Chronic periodontitis
alone was not related to increased sICAM-1 levels, but in patients with
preeclampsia, it showed many times raised levels of sICAM-1.
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INTRODUCTION

Pregnancy is a state of high oxidative stress, because of raised
metabolic activity in mitochondria of placenta and immense
release of superoxide. Preeclampsia usually appeared as a

1

complicated obstetric disorder after 20th gestational week in a
formerly normotensive female and as a hypertensive malady of
pregnancy it has been accountable for 15% neonatal deaths in the
world. Chronic periodontitis is an oral multifactorial infectious

2

disorder of tooth supporting structures. Prevalence range of
3

pregnancy related periodontitis has been documented as 5-20%
globally. There has been still an unsettled debate regarding the

4

association of periodontitis and preeclampsia. Abundant
immunological studies suggested the causative association of
chronic periodontitis with a variety of systemic pathologies such
as coronary heart disease , cerebrovascular diseases5,

3

pulmonary disorders and adverse pregnancy outcomes like
preterm labour and preeclampsia.

6

Many researchers found that maternal infections caused by
periodontal pathogens, raised circulating mediators IL-1 , IL-6,β

IL-8, IL-17, and TNF- , all have been known too forα

preeclampsia. Bacteria along with their toxins leaked deep into
4,5

periodontal tissues and interact with fibroblasts and dendrite
cells, which then released pro-inflammatory cytokines and finally
caused complement activation. All these events also influenced

7

vascular endothelial cells, expressed as adhesion molecules
(ICAM and VCAM) that brought immune cells. Cellular adhesion

8

molecule (CAM), is a protein that adheres to the surfaces of
gingiva, sulcular epithelium and even to the junctional epithelium.
Its main purpose is to provide a connection between cell and the
extracellular matrix. CAM is found to be present in raised
concentration in periodontitis. sICAM-1 stands for soluble
Intercellular adhesion molecule-1, that is broadly located on
WBCs, endothelial and epithelial cells. Literature endorsed the

2

elevated serum ICAM-1 levels in periodontitis as sICAM-1 has
been positively linked with plaque accumulation on the surfaces
of teeth, which further trigger endothelial cells as well as
leukocytes at the focal sites. A study has found an increased level

7

of sICAM-1 in the plasma of pregnant women with preeclampsia,
though it was a non-significant increase. Our purpose is to detect

9

the association of sICAM-1 with preeclampsia and chronic
periodontitis and also to observe the effect of preeclampsia on
healthy and as well as chronic periodontitis subjects through
estimation of sICAM-1 serum levels in pregnancy.

METHODOLOGY

A cross-sectional study was conducted on only pregnant
population of Narowal District of Punjab, Pakistan. Convenience
sampling technique was employed and the total duration of study
was from June 2016 to February 2018.

The age of all participants was between 18–34 years. Subjects
were sampled for sera collection and periodontal evaluation in
their second trimmest and then again visited for sera collection in
their postpartum phase after six week of child birth.

Every time 4 cc blood was taken in sterile syringe after taking
consent from each participant, and then preserve in a glass vial
for centrifugation. The drawn serum was stored at -80 C. The

O

examination of oral cavity was assured by a dentist with the help

of CPITN (Community Periodontal Index for Treatment Need)
probing technique, through which the degree of clinical
attachment loss was measured in mm by placing the tip of the
probe in the area of gingival sulcus and severity of periodontitis
was determined and recorded in a sample Performa in which
other specific information related to medical and drug history of
the subject was already mentioned.

To verify a subject for preeclampsia, her routine record of Blood
pressure was taken by her doctor/gynecologist, after her due
permission.

96 welled preformed ELISA kits for serum sICAM-1 detection
were used separately for antepartum and postpartum sera
samples. All the readings were taken through interpolation on the
calibrated curve.

Microsoft Excel and Minitab version 18 were used to analyze the
data. Unpaired Student's t-test was used as a statistical test to
assess the level of significance. Alpha was set as 0.05.
Comparative Line graph was plotted to show the difference in
sICAM-1 (ng/ml) concentration in each related category.

RESULTS

From 73 total patients, 33 were with healthy periodontium, that
were again classified into 6 as preeclamptic and 27 were with no
history of preeclampsia. The remaining 40 gravid women were
with chronic periodontitis that were again subdivided into 6
preeclampted and 34 were with no effects of preeclampsia. In
subjects without history of preeclampsia, a 28.44% increased
sICAM-1 levels were observed in postpartum phase as compared
to antepartum phase, moreover all subjects were with healthy
periodontium (p=0.02) and a rise of 25% in sICAM-1 levels were
found again in postpartum phase compared to antepartum
phase, in non-preeclamptedsubjects effected with chronic
Periodontitis (p=0.03). Both differences proved statistically
significant. In gravid preeclamptedsubjects effected with healthy
periodontium, a 26% high sICAM-1 concentrations were
assessed in postpartum than antepartum phase (p=0.36),
whereas only 8% rise in sICAM-1 was observed in
preeclamptedsufferers of periodontitis in antepartum phase
(p=0.89). Although the differences proved statistically
insignificant. (Table-1)

The subjects in second trimester and effected with chronic
periodontitis, showed a 75.4% more sICAM-1 level in
preeclamptics than non-preeclamtics and also with statistical
significance (p=0.04). Whereas subjects in second trimester
with healthy periodontiumshowed 13.4% raised sICAM-1 in non-
preeclampted ones, though with insignificant difference
(p=0.42). The subjects with chronic periodontitis in postpartum
phase, expressed 30% raised sICAM-1 levels in preeclamtics
compared to those who were with without preeclampsia
(p=0.42). While the subjects with healthy periodontium in
postpartum period, exhibited a 16% high sICAM-1 concentrations
in non-preeclampticsover those who were preeclamptics
(p=46). Though the differences were statistically insignificant
(Table-2).

In antepartum phase, with non-preeclampticsonly 4% increased
sICAM-1 was noticed in only those who were with healthy
periodontium than sufferers of periodontitis. While in the same
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Table 1: Gestational Comparison of sICAM-1 (ng/ml) levels between subjects with and without Preeclampsia,
in relation to Periodontitis

STUDIED GROUPS

GESTATIONAL PHASE

p-valueAntepartum Postpartum

Periodontium Preeclampsia n Mean SEM+ n Mean SEM+

Healthy
No 27 5.66 0.35+ 24 7.27 0.59+ 0.02*

Effected 6 4.99 0.76+ 6 6.29 1.13+ 0.36

Chronic Periodontitis
No 34 5.44 0.45+ 28 6.78 0.36+ 0.03*

Effected 6 9.54 4.22+ 6 8.83 2.71+ 0.89

* statistical significant as p<0.05.

Table 2: Difference between sICAM-1 (ng/ml) in subjects with and without Preeclampsia, in relation
to Periodontitis and Gestation

No

Gestational Phase Periodontal Status n

Ch. Periodontitis 34 5.44 0.45+ 9.54 4.22+ 0.04*

Healthy 27 5.66 0.35+ 4.99 0.76+ 0.42

Postpartum
(Puerperium)

Ch. Periodontitis 28 6.78 0.36+ 8.83 2.71+ 0.16

Healthy 24 7.27 0.59+ 6.29 1.13+ 0.46

(2nd trimester)

Antepartum

HISTORY OF PREECLAMPSIA

p-value
Postpartum

Mean SEM+ n Mean SEM+

6

6

* statistical significant as p<0.05.

6

6

STUDIED GROUPS

phase preeclampted showed a greater rise of 82% in sICAM-1
levels in those effected with also periodontitis. Similarly in
postpartum phase, non-preeclamptics with healthy periodontium
showed 7% high sICAM-1 levels than those ones who were
effected with periodontitis. Whereas in the same phase,

preeclamptics exhibited a much increased sICAM-1 i.e. up to
40%, in those effected with periodontitis than those that were with
healthy periodontium. However all differences were not
statistically significant (p<0.05) (Table-3).

STUDIED GROUPS

PERIODONTAL STATUS

p-value
Periodontium Preeclampsia n Mean SEM+ n Mean SEM+

Healthy
No 27 5.66 0.35+ 24

Effected 6 4.99 0.76+ 6

Chronic Periodontitis
No 34 28

Effected 6 6

* statistical significant as p<0.05.

Healthy Periodontium Chronic Periodontitis

5.44±0.45 0.71

9.54±4.22 0.31

6.78±0.36 0.46

8.83±2.71 0.41

7.27±0.59

6.29±1.13

Table 3: Comparison of sICAM-1 (ng/ml) between subjects with and with periodontitis in two gestational
phases, in connection to Preeclampsia

DISCUSSION

Chemically Intercellular adhesion molecule-1 (ICAM-1) is a
known trans-membrane glycoprotein protein derived from
endothelial cells and leukocytes. ICAM-1 has been observed to

10

direct WBCs adhesion and extra-vasation in reaction to
inflammatory trigger caused by antigenic substance, which can
be a pathogen (bacterium) as well. This response has been
placed a vital effect on the health of normal periodontium. A

11

study in UK observedraised sICAM-1 levels in the patients of
periodontitis compared to healthy controls. sICAM-1 altered
leukocytes function in relation to periodontitis via by blocking the
receptor site. So it hindered the leukocytes adhesion
mechanism. Similar to our findings, another study from Kuwait

12

by Austgulen et al. also concluded that elevated serum
concentrations of sICAM-1 have been significantly noticed in
preeclamptic gestations compared to healthy pregnancies.

13
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A Canadian study exhibited the causative relation of periodontitis
with poor gestational outcomes like preeclampsia. The

14

association between chronic periodontitis and preeclampsia has
now been more focused and studied by the researchers of life
sciences in all over the World. A group of bio-researchers

15

fromPolandfound no association between these two disorders,
though the same study has found an insignificant raised level of
sICAM-1 in the plasma of preclamptic women  , these results are

16

similar to our observations as we also noticed raised sICAM-1
levels in preeclamptic women in both phases i.e. antepartum and
postpartum. Moreover previous studies from China & USA
proved no association of sICAM-1 with normal pregnancy our

17,18

results are also in the same lines.

A comparative research conducted between preeclamptic and
normotensive women explored that chronic periodontitis has no
relation with preeclampsia. However a study on the same

13

association from Iran documented that most of the times a
preeclamptic women pronouncedly showed higher clinical
attachment loss and gingival recession than healthy gravid
women. Canacki et al along with another study verified that

15

females effected with preeclampsia, showed more severity in
periodontal decay. Furthermore astudy on Chinese population

19

proposed that ICAM-1 owned a vital role in early deterioration of
periodontium in patients with chronic periodontitis, where ICAM-
1 is itself induced by pro-inflammatory mediators such as IL-1 ,β

TNF- , IFN- .α γ
8

It has also been suggested by the literature that pregnancies
effected with periodontitis, exhibited clinical features of
preeclampsia because of imbalanced enhanced maternal
immune-inflamatory reactions. Infect there are many

13

confounding elements that effect the results of preeclampsia
related periodontal outcomes in terms of several mediators.
Some of those confounders are difference in socioeconomic
status, method of measuring clinical attachment loss, ethnicity,
dietary and hygienic habits, history of preeclampsia, sample size
and most importantly the type of gravidity (primiparous or
multiparous).

14

CONCLUSION

Elevated sICAM-1 in ng/ml was reported in postpartum period
compared to antepar tum, in healthy subjects without
periodontitis and preeclampsia. Moreover sICAM-1 (ng/ml) was
positively associated with preeclampsia in those subjects that
were with periodontitis in antepartum as well as postpartum
phases.
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