International Journal of Women's Health

Dove

ORIGINAL RESEARCH

No association between the presence of
periodontal disease and poor |VF outcomes:

a pilot study

Dalia Khalife'
Ali Khalil'
Mohamad N Itani?

Fatin Khalifeh'
Sara Faour'
Anastasia Salame'

Ghina Ghazeeri'

'Department of Obstetrics &
Gynecology, American University of
Beirut Medical Center, Beirut, Lebanon;
2Department of Dentistry, American
University of Beirut Medical Center,
Beirut, Lebanon

Correspondence: Ghina Ghazeeri
Department of Obstetrics & Gynecology,
American University of Beirut Medical
Center, PO BOX: |13-6044, Beirut,
Lebanon

Tel +961 135 0000

Extension 5618

Email gg02@aub.edu.lb

This article was published in the following Dove Press journal:
International Journal of Women's Health

Background: Periodontal disease can lead to bacteremia with release of cytokines, affecting
implantation in women trying to conceive through in vitro fertilization (IVF). A potential
association between maternal periodontal disease and poor IVF outcomes has been
described.

Objective: The aim of the study is to assess whether pre-existing periodontal disease has
any effect on IVF parameters.

Method: A pilot study composed of 34 women was conducted at a tertiary care center. Prior
to IVF, dental examination, IVF parameters were collected.

Results: Thirty-four women participated in the study. The outcomes of 28 women (82.3%)
were analyzed. Out of the 28 patients, 17 patients had a positive pregnancy test (60.7%) with
a total of 13 live births (46.4%) and 4 pregnancy losses (14.3%). Plaque and bleeding index
scores were both lower in patients who achieved pregnancy after IVF yet did not reach
statistical significance (p=0.309 and 0.422). Comparison of mean values for the different
infertility parameters showed no significant differences among women with different IVF
outcomes (p>0.05). Different degrees of inflammation of the gingiva did not have an effect
on the different clinical parameters and the live birth rates.

Conclusion: The evidence provided by the present study does not support the hypothesis.
Addressing the status of oral health before any infertility treatment remains to be elucidated.
Keywords: periodontal disease, in vitro fertilization, infertility, inflammation, live birth

Plain language summary

Periodontal disease is the presence of inflammation at the level of periodontium. Our
hypothesis was based on the fact that the presence of the oral bacteria may have an impact
on the implantation of embryos in women trying to conceive through IVF. Our present
study aimed to find any association between the presence of periodontitis and poor IVF
outcomes.

Thirty-four women were recruited. A dental examination was performed before under-
going any ovarian stimulation. [IVF parameters were then collected, and pregnancy outcomes
were recorded. Outcomes of 28 women were analyzed. The live birth rate was 46.4% and
miscarriage rate was 14.3%. the different infertility parameters were not different between
the cohort. The presence of different degree of inflammation of the gingiva did not have an
effect on the clinical parameters. No correlation was found between poor dental status and
poor IVF outcomes. Assessing dental hygiene and status before undergoing any IVF treat-

ment remains to be elucidated.
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Introduction

Periodontal disease (PD) is a common chronic infectious
disorder with a prevalence reaching 45.9% in the United
States.' It is the result of a complex interaction between the
presence of bacteria and risk factors such as smoking, uncon-
trolled diabetes, and genetic predisposition. It refers to the
inflammation of soft tissues around the teeth with progressive
destruction of the alveolar bone and the periodontal ligament,
leading to periodontal pocket formation and/or gingival
recession.” The presence of anaerobic and gram-negative
pathogens in dental plaques is the main reason for disease
manifestation with persistent inflammation and destruction
of supporting tissues.’

Poor oral health has been associated with multiple
systemic disorders, including type 2 diabetes, cardiovas-
cular, and kidney diseases.”* ® It has been appraised that
maternal periodontitis is associated with an increased risk
of adverse pregnancy outcomes such as premature birth,
low birth weight, preeclampsia, perinatal mortality, and
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increased time to conception. Despite significant

advancements in assisted reproductive technologies,
implantation failure remains frequent and devastating.
Periodontal health status of infertile patients has been
given importance and linked to delayed conception, infer-
tility, and poor in vitro fertilization (IVF) outcomes. Since
treating oral conditions with good oral hygiene and dental
care is easy, some investigators have speculated that
improvements in oral health before starting any ovarian
stimulation cycle may prevent the occurrence of adverse
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IVF outcome, while others have considered it as

a modifiable risk factor for failed implantation.''

We hypothesize that PD creates an adverse environ-
ment leading to a reduced rate of conception following
IVF. In view of the limited research data available on the
link between maternal PD and the effectiveness of fertility
treatment in achieving a pregnancy, the objective of this
study is to assess whether pre-existing PD has any effect
on IVF parameter outcomes, including the number of
oocytes retrieved, number of mature oocytes (MII), num-
ber of transferred embryos, as well as on pregnancy out-
come defined as live births.

Materials and methods

Study design, subjects, and recruitment
In this prospective pilot study, 34 infertile women, who
attended the private and outpatient clinics of Obstetrics and
Gynecology department at the American University of Beirut

Medical Center (AUBMC) were included in the study at the
start of their first controlled ovarian stimulation cycles for IVF.
Of the 90 women who were approached, only 34 women
(37.8%) accepted to be enrolled in the study from June 2016
to June 2017. Women included had a normal uterine cavity
(assessed by hysteroscopy or hysterosalpingography), with
a normal hormonal profile, and at least 20 natural teeth.
Women with endometriosis, history of inflammatory or
chronic infectious disease, inherited or acquired thrombophi-
lia, and severe male infertility (azoospermia) were excluded.

At their first visit, women were interviewed about
their socio-economic and educational status, the fre-
quency of tooth brushing and flossing. Following dental
examination, women underwent their IVF cycle, using
the antagonist or the agonist protocol combined with
human menopausal gonadotropin. Embryology charac-
teristics of the cycles along with pregnancy outcomes
were recorded. Clinical data were collected at
the second/third day of the period, before starting con-
trolled hormonal stimulation. Blood sample C-reactive
protein (CRP) level was determined prior to initiating
their IVF
a baseline dental examination at the dentistry depart-
ment of the AUBMC. Plaque indexes and bleeding

indexes were examined and recorded. Pregnancy rate is

cycle. In addition, women underwent

defined as the presence of a positive hCG test. Live
birth rate is defined as an ongoing pregnancy after 24
weeks of gestation.

Clinical examination

Calibration of examiners was completed prior to the start
of the study. A clinical record of previous dental and
periodontal treatment information was collected, including
time and type of treatment received. Clinical measures of
periodontal health were collected from all subjects includ-
ing probing depth of sulcus, using a PUNC-15 probe to
measure the sulcus depth for all six sites of each tooth in
the oral cavity from the gingival margin to the periodontal
attachment.

Plaque index was measured according to Silnus and
Loeref with the following grading: 0 for teeth showing no
staining to the disclosing, 1 for teeth with one-third of
stain on the clinical crown, 2 when three-quarters of the
clinical crown was stained, and 4 for teeth that showed
greater than three-quarters of staining. Bleeding index was
recorded as 0 when no bleeding and inflammation were
detected, 1 when no bleeding and mild inflammation were
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observed, 2 for bleeding on probing/pressure with moder-
ate inflammation, and 3 for spontaneous bleeding and
severe inflammation.

Periodontal disease was classified according to the
American Academy of Periodontology.'* Women were
classified as having gingivitis if no pocketing (<3mm)
and no bleeding on probing were observed; chronic peri-
odontitis was defined as pockets (>4 mm) in two or more
sites and bleeding on probing. No dental radiographs were
taken.

Statistical analysis
Results were presented for 34 participants. For all included
women, descriptive and comparative statistics of demo-
graphics were analyzed between pregnant and non-
pregnant women. Chi-square test was used to compare
percentages for categorical variables concerning outcomes
related to IVF treatment. Student’s ¢ test or one-way ana-
lysis of variance was used to compare meantstandard
deviation (SD) for continuous variables.

Statistical analysis was performed using SPSS IBM
version 25 software, and a value of p<0.05 was considered
to be statistically significant.

Ethical approval

The study was approved by the Institutional Review Board
committee (Protocol Number: OGY.GG.13) at the
AUBMC with compliance with the Declaration of
Helsinki. Written informed consent was obtained from
each participant.

Results

A total of 34 women undergoing controlled ovarian stimu-
lation with IVF treatment participated in the study. Six
patients were lost to follow-up, and the outcomes of 28
women (82.3%) were analyzed. The participants were
between 22 and 37 years. Patients were assessed for evi-
dence of PD. None of the women included satisfied the
diagnosis of periodontitis. All women had different
degrees of gingivitis, which were divided into mild
(47.1%), moderate (8.8%), and severe (23.5%). Out of
the 28 patients, 17 patients had a positive pregnancy test
(60.7%) with a total of 13 live births (46.4%) and 4
pregnancy losses (14.3%) (see Figure 1). Unexpectedly,
nine were twins’ pregnancies (69.2%). Fifty-six percent of
the women recruited were unemployed with a monthly
income of less than 1000$ (see Table 1). In general, our

34 patients undergoing COS at
AUBMC

CRP levels + dental examination
at baseline

OPU +ET

6 Lost to follow-up
Negative pregnancy test (11
women)

Positive pregnancy test (17
women)

Live birth (13) with 9 twin
pregnancies

Figure | Flow chart of patients.

Abbreviations: COS, controlled ovarian stimulation; AUBMC, American
University of Beirut Medical Center; CRP, C-reactive protein; OPU, Ovum Pick
up; ET, Embryo transfer.

patients were of poor socioeconomic profile; only 39.1%
reported regular flossing and 17.6% regularly used gargle.
The following parameters were examined in all parti-
cipants: number of oocytes retrieved, number of matured
(MII) oocytes, number of fertilized oocytes, and the num-
ber of embryos transferred. All women were comparable
at baseline (see Tables 1 and 2). The mean duration of
infertility was 5 years. Women who had a positive preg-
nancy test were more likely to be young, with a lower BMI
and a higher number of oocytes retrieved. However, these
differences did not reach statistical significance (p>0.05).
Ironically, CRP levels were slightly higher in patients with
positive outcomes; however, it did not reach statistical
significance (4.2+3.5 versus 5.6£6.5, p=0.469).
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Table | Baseline characteristics at the time of controlled ovarian stimulation of all women (categorical variables)

Not pregnant (n=11) Pregnant P-value
(n=17)
Diagnosis of periodontal disease Mild gingivitis 6 (60) 9 (64.3) 0.962
Moderate gingivitis 1 (10) 1 (7.1)
Severe gingivitis 3 (30) 4 (28.6)
Infertility cause Unexplained 2 (18.2) 3 (17.6) 0.894
Female infertility 4 (36.4) 4 (23.5)
Male infertility 3 (27.3) 6 (35.3)
Combined infertility 2(182) 4 (23.5)
Infertility type Primary infertility 10 (90.9) 14 (82.4) 0.639
Secondary infertility I (9.1) 3 (17.6)
Education School 9 (81.8) 12 (70.6) 0.779
University I 9.1) 3(17.6)
Higher education I (9.1) 2 (11.8)
Employment status Unemployed 6 (54.5) 14 (82.4) 0.259
Household income Less than 1000 $ 8 (72.7) 11 (64.7) 0.498
Between 1000 and 2000 $ 3 (27.3) 4 (23.5)
More than 2000 $ 0 (0) 2(11.8)
Smoking status Smoker 7 (63.6) 9 (52.9) 0.576
Oral hygiene Use of floss 3(27.3) 2(11.8) 0.567
Use of gargle 0 (0) 3(17.6) 0.679

Table 2 Baseline characteristics and IVF parameters evaluated at
the time of controlled ovarian stimulation of all women (contin-
uous variables)

Parameters Not preg- Pregnant | P-value
nant (n=11) | (n=17)

Age (years) 30+4 27%5 0.621

BMI (kg/m?) 29.02+4.2 27.1%6.2 0.358

Duration of infertility | 5%2 5+4 0.434

(years)

Numbers of oocytes | 7.3+6.4 14.6+9.4 0.446

retrieved

Number of M| 5.6+4.4 12.2+8.9 0.338

oocytes

Number of fertilized | 5%4.3 10.6%7.1 0.480

oocytes

Number of trans- 2.4£19 2.8+0.7 0.276

ferred embryos

C-reactive protein 42435 5.6+6.5 0.469

Plaque indexes and bleeding indexes score were not
significantly lower in patients who achieved pregnancy
after IVF treatment (p=0.309 and 0.422, respectively)
(see Table 3).

Table 3 Mean values and standard deviations (SD) of plaque and
bleeding indexes prior to IVF treatment among all women

Not pregnant Pregnant P-value
(n=11) (n=17)
Plaque 2.63+0.38 2.2+0.76 0.309
index
Bleeding 1.67+0.68 1.49+0.63 0.422
index

Finally, periodontal status was divided into three
mild,

Comparison of mean values for the different infertility

groups: moderate, and severe  gingivitis.
parameters showed no significant differences among
women with different IVF outcomes (p>0.05). Similarly,
statistically significant differences were not observed in
women according to their periodontal status in relation to
their mean values of plaque and bleeding indexes (see
Table 4).

Furthermore, the overall success of IVF treatment
reported as a live birth was also examined in the three

groups. Different degrees of inflammation of the gingiva
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Table 4 IVF outcomes stratified by the different degrees of gingivitis
Mild gingivitis Moderate gingivitis Severe gingivitis P-value
Not preg- Live Not preg- Live Not preg- Live
nant birth nant birth nant birth
(n=7) (n=8) (n=1) (n=1) (n=3) (n=4)
Age (years) 3045 25+4 3044 27+5 29+4 2742 0.305
BMI (kglmz) 28.34+4.83 27.67+6.71 | 30.06+4.56 28.9+6.45 30.27+4.96 24.94+6.5 0.655
Number of oocytes retrieved | 7+9.9 14.33 5+6.7 5+6.7 9+7.94 14.5+0.71 0.240
+12.34
Number of MIl oocytes 4.5+6.36 13.33 5+6.7 5+6.7 6.67+5.86 10.5+3.54 0.168
+11.68
Number of fertilized oocytes | 4.5+6.36 8.67+4.93 4+3.99 5+6.7 6.3315.51 9.5£0.71 0.200
Number of transferred 2+2.83 2.67+0.58 3+2.78 3+2.78 2.67+2.52 2.5+0.71 0.835
embryos
C-reactive protein 4.48+4.49 8.02+7.22 7.6+6.8 0.7+0.44 3.2+1.18 0.67+0.47 0.464
Plaque index 2.69+0.4 2.33£0.75 2.33+0.56 1.81+0.67 2.61+£0.42 2.01+0.92 0.120
Bleeding index 1.58+0.79 1.35+0.58 1£0.79 2.66+0.89 1.48+0.28 2.14+0.4 0.121
Duration of infertility (years) | 6+3 5+2 NA 1.81+0.67 4+ 343 0.297

Abbreviation: NA, Not available.

did not have an effect on any of the different clinical
parameters of the IVF as well as on live birth rates (see
Table 4).

Discussion

This pilot study investigating the possible link of PD to
poor IVF outcomes suggests no association between the
presence of PD and the possibility of conception after IVF.
Apparently, periodontal disease has no effect on implanta-
tion since 69% of the live birth were twin pregnancies. We
believe that this is the first study defying any effect of PD
on implantation, reinforcing the results of a recent meta-
analyses on pregnant patients. This meta-analysis included
11 trials where only half of these trials were of high
methodological quality. It showed no effect of treating
PD on the overall pregnancy outcomes.'”

Despite major improvements in assisted reproductive
technologies, implantation failure remains among the most
confusing and devastating outcome encountered. Several
etiologies have been suggested, one of which is the pre-
sence of a possible infection responsible for the negative
effect on endometrial receptivity. PD was the main objec-
tive in our study. Studies in the literature showed that the
presence of inflammation and infection at the level of
periodontium induces the release of inflammatory markers
into the bloodstream affecting implantation, adhesion, and
embryo invasion.'® In addition, a vaginal infection is well
linked to an increased level of inflammatory cytokines and

thus a poorer reproductive outcome due to the effect on
embryo development.!” Therefore, it was suggested that
a chronic infection at the level of the oral cavity might also
affect the success of implantation of the embryo. However,
we failed to show that women with poor oral health had
any effect on the reproductive outcomes, and the implan-
tation process was not affected by the presence of
a chronic infection. This observation may put under ques-
tion the whole hypothesis about any infection leading to
bacteremia that affects the reproductive outcomes.

The effect of PD on poor IVF outcomes is well docu-
mented in the literature, especially in patients receiving
ovulation induction treatment.'” It is believed that an
abnormal dialogue exists between the embryo and the
endometrium in women with difficulties in conceiving.
A large body of evidence suggests that chronic endome-
tritis is a contributing factor to implantation failure.'®'?
Longstanding inflammatory processes such as periodonti-
tis may lead to the release of inflammatory markers such
as endotoxins and cytokines into the bloodstream. These
cytokines activate the maternal inflammatory response
with an increase in the level of prostaglandin reaching
the uterine cavity, hence, lowering the chance of embryo
implantation. This might play a role in the pathophysiolo-
gical process of endometrial infection and subsequent IVF
failure.”'"**2% Our particular interest in this study was
the possible link between poor oral health to IVF out-
comes, thus investigating the effect of periodontitis on
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the ovarian response and the endometrium. However, we
found that the presence of bacteria in the periodontium did
not have an effect on the outcome of infertility treatments.

Interestingly, Hart and colleagues found a negative
effect of PD on the time taken to conceive; thus, women
with periodontitis needed two additional months to
achieve a pregnancy. This observation was limited to non-
Caucasian women (Asians). It highlighted the immunolo-
gical differences seen among different ethnicities."’
Therefore, the lack of association found in our study can
be explained by the different ethnicities of our population.
Surprisingly, some patients never had dental examination
or ever used a toothbrush, yet their probing depth and
clinical presentation did not reveal an expected full-
blown periodontitis. The variation in clinical response
among different individuals is related to differences in
mounting an immune response to infection because of
the genetic diversity.”> Thus, certain ethnic populations
generate a balanced systemic inflammatory response pre-
venting tissue damage and adverse effect on various
organs and structures, such as the uterine cavity. This can
also explain the ethnic disparity in the success of fertility
treatments reported in two other studies*** Our findings
suggest that either PD has no effect on having poorer IVF
outcomes or that our population has some kind of genetic
predisposition enabling the clearance of infection without
affecting the outcome of conception.

The oral cavity presents its own microbiome. More than
200 bacterial species are found in periodontal pockets,
including Porphyromonas gingivalis and Prevotella interme-
dia. Inflammation, mediated by bacterial lipopolysaccharide
results in endotoxemia, increasing the risk of unsuccessful
conception.”>?*?” However, it is not well established
whether the composition of this bacterial load in the upper
oral cavity is subject to genetic susceptibility. The results
reported in our study should be interpreted with caution.
Another important issue to highlight is the Mediterranean
diet. Middle Eastern foods emphasize on whole grains,
healthy fats like olive oil and fish, cheese, yogurts, lean
proteins, fruits, and veggies yielding a wide variety of vita-
mins and minerals. This particular diet may help in clearing
the infection or decreasing the bacterial load in bloodstream
and thus minimizing its effect on the uterine cavity.?®

The results of our study were not in line with previous
studies that showed that preexisting periodontal inflamma-
tion is negatively correlated to the IVF parameters as
measured by the number of follicles and embryos
transferred.'>'? Other studies have found that ovulation

induction worsens the inflammation of the gingiva, due to
the presence of estrogen and progesterone receptors on
human gingiva through an alteration in the vascular system
of the gingiva.'>**>% Although we did not examine our
patients after hormonal stimulation, the results of these
studies are put into question in view of the high live
birth rate in our study.

Strengths and weaknesses

To our knowledge, this is the first study in the Middle East
to investigate the possible effect of a pre-existing PD on
the outcome of IVF, and therefore a potential need for
a dental checkup prior to IVF. We showed that pre-
existing gingivitis had no effect on the outcomes of IVF
with respect to number of oocytes retrieved, MII oocytes
and embryos transferred. In addition, it had no effect on
the live birth rate.

Despite that our study was carried out in an economic-
ally disadvantaged population, where patients had very
poor educational and demographic characteristics, the
socio-economic status and low access to dental care did
not have an effect on conception and did not bias our
results (live birth rate of 46.4%). Another strength of this
study is the exclusion of women with endometriosis which
is linked to the presence of endometrial pathogens, affect-
ing endometrial receptivity.”' Kavoussi, in 2009, has
explained the link between endometriosis and PD through
a dysregulation in the global immune system. By exclud-
ing this subpopulation at the initial recruitment, selection
bias was therefore eliminated from our results.*?

However, our study has several limitations. The num-
ber of patients involved is too small to offer a great sig-
nificance of the result obtained. Yet, only 37.8% of the
patients approached agreed to consent and be part of the
study. Furthermore, studies have previously shown that
controlled ovarian stimulation has a detrimental effect on
existing PD.'>!33% We failed to examine the effect of
hormones on preexisting periodontal infection due to tech-
nical problems.

To date, few studies have been published reporting on
the effect of PD on IVF outcomes. These studies are
conducted on small population samples, thus the need for
further research to confirm the direct effect of this chronic
bacterial condition on IVF outcomes.

Conclusion
An emerging cause of implantation failure has been attrib-
uted to endometrial infection.>**> Whether endometrial
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microbiome is related to colonization from the vaginal
compartment or whether it is related to colonization of
bacteria from other sites such as the oral cavity is yet to
be proven in order to establish clinical management.

The evidence provided by the present study does not
support the hypothesis that PD is associated with poor IVF
outcomes. Studies in this field are still scarce and therefore
additional randomized studies are needed to reach
a conclusive evidence. Such studies should focus on the
effect of controlled ovarian stimulation on the preexisting
PD. Nevertheless, any beneficial effect of the treatment on
this condition is yet to be defined.

As many medical conditions are related to a poor oral
health, women are encouraged to seek dental care in order
to improve their general health. However, more studies
and trials need to be conducted to establish definite guide-
lines and recommendations regarding a dental examination
prior to IVF.
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