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Association of Elevated C-Reactive Protein with Severe Periodontitis in
Hypertensive Patients in Lagos, Nigeria: A Pilot Study

Abstract

Background: Epidemiological studies have shown that individuals with chronic periodontitis have a
significantly higher risk of developing cardiovascular complications, which might be attributed to the
increased production of inflammatory cytokines initiated by the complex microbiota in dental biofilm.
Aim: The study aims to evaluate the association between chronic periodontitis and C-reactive
protein (CRP) levels in a group of hypertensive individuals in Nigeria. Materials and Methods: The
investigator enrolled 50 hypertensive patients with chronic periodontitis into the study from the
medical outpatient clinic of a teaching hospital in Lagos, Nigeria. Full-mouth periodontal examination
was done to assess the participant’s periodontal status, with probing depths and clinical attachment
levels of six sites on all teeth. The investigator defined periodontitis as at least one interproximal
site with probing depth >4 mm. Classification of participants into three groups was done based on
their severity of periodontitis; mild (z» = 16), moderate (n = 27), and severe (n = 7) periodontitis.
Their CRP serum levels were measured, and the association with the severity of periodontitis
was determined. P was found to be < 0.05. Results: The median CRP levels were 1.0 (0.6,
2.2), 2.4 (1.1, 4.8), and 4.1 mg/L (3.3, 9.4) for mild, moderate, and severe chronic periodontitis,
respectively. The association between the serum CRP levels and severity of periodontitis was
statistically significant (P = 0.006). Conclusion: There was an association of elevated serum CRP
level with increased severity of chronic periodontitis in hypertensive individuals. This preliminary
finding among Nigerians suggests that chronic periodontal inflammation may contribute to systemic

inflammatory burden in hypertensive patients.
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Introduction

Chronic periodontitis is an inflammatory
disease of the supporting tissues,
characterized by progressive attachment
loss and alveolar bone loss.! Although
plaque biofilm initiates the infection,
the immune status of the host and
the effectiveness of the host response

are critical determinants of disease
susceptibility, =~ which  influence  the
progression of periodontitis.!!

This host response involves both

innate and adaptive immunity.’! While
periodontitis is chronic, acute-phase
elements such as C-reactive protein (CRP)
are released as well as aspects of the
natural resistance reflect the systemic
burden of inflammation.!  Previous
studies have reported elevated CRP levels
in chronic periodontitis following an
acute-phase response.l*
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CRP is a plasma protein involved in the
acute-phase response and is synthesized
primarily by the liver in response to the
presence of interleukin 1 and 6. It usually
is present in minute quantities in human
serum but may increase 100—1000-fold
within 72 h of tissue injury.l"® Its several
analytical properties make it attractive
as a clinical marker.” These include
its long half-life with no observable
circadian rhythm,!"® rapid changes detected
following the course of inflammation,!!
accessible measurement by blood tests,
and commercially available high-sensitivity
assays that provide similar results in fresh,
stored, and frozen plasma.l'? The normal
range for serum CRP is 0—10 mg/L.I"*

CRP was hypothesized to increase the risk of
developing hypertension,!") which has been
corroborated by studies among individuals
with hypertension.['] Hypertension is the
most prevalent risk factor for cardiovascular
disease (CVD). Recent data conducted
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among multiple cohorts indicate that in individuals with
normal blood pressure at baseline, CRP levels predicted the
development of hypertension at follow-up.!'®!

Periodontitis has been identified as a potential risk factor
for systemic illnesses such as CVD, which is the leading
cause of mortality in most developing nations and is
predicted to continue till 2020.l'" In periodontitis, the
bacterial products of dental biofilm trigger the production
of circulating proinflammatory cytokines, interleukin 1, and
tumor necrosis factor a. These cytokines typically mediate
atherogenesis, thus contributing to the development
of atherosclerosis and CVD among patients with
periodontitis.[182%

CRP, been identified as an important marker of
inflammation and an established independent predictor
of CVD disease,”'?? in view of this, the American
Heart Association and Centers for Disease Control and
Prevention (CDC) have recommended the clinical use of
this marker to assess the risk of CVD.[?)] Despite the body
of evidence supporting an association between periodontitis
and elevated CRP levels in people of different races and
nationalities,”? there is a shortage of literature in the
Nigerian population. There is a need to investigate further
this relationship among Nigerians considering the racial
and genetic variations that exist.

The primary aim of this present study was to evaluate the
serum CRP levels in individuals with hypertension and
determine its relationship to the severity of periodontitis.

Materials and Methods
Study design and study population

This was a descriptive, cross-sectional study in which
enrolment of hypertensive adults with chronic periodontitis
was from the Cardiology Clinic. The investigator
subsequently performed the periodontal assessment on
them at the Periodontology Clinic of the Lagos University
Teaching Hospital (LUTH). Recruitment of the participants
was within a 6-month period. Ethical approval obtained
from the Health Research and Ethics Committee (HREC)
of the hospital (ADM/DCST/HREC/306). Each participant
signed the written informed consent.

Hypertension
blood pressure
blood pressure

determination =~ was by  persistent
measurement with  systolic/diastolic
>140/90 mmHg. Inclusion criteria
were patients above 18 years old, hypertension,
patients on antihypertensive medications, diagnosis
of chronic periodontitis, and presence of at least
20  natural teeth.  Exclusion criteria  included
patients with  systemic-modifying conditions  for
periodontitis  (pregnancy, diabetes mellitus, chronic
inflammatory or immunological conditions, i.e., arthritis,
gastrointestinal disorder, skin conditions, bronchitis,
or other chronic obstructive airway diseases). Also
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excluded were current smokers, patients who had
mechanical/surgical therapy in the preceding 6 months,
and those with prior use of gingival tissue modifying
medications (oral contraceptives, cyclosporine, and
phenytoin). Identification of the participants with chronic
inflammatory conditions and concomitant infections were
through detailed medical history, drug history, and clinical
presentation.

Data collection

Consecutive hypertensive patients who attended the
cardiology outpatient clinic of the hospital and met
the inclusion criteria were initially selected using the
community periodontal index probe, and those with
periodontitis enrolled until the required sample size
achieved. Interviewer-administered questionnaires were
used to record the patient’s sociodemographic data: age,
gender, occupation, ethnicity, education, marital status, and
duration of hypertension.

All the clinical examinations were carried out by a single
investigator. The intraexaminer’s reliability was 0.8 using
kappa statistics. The periodontal clinical parameters utilized
in this study were bleeding on probing (BOP), periodontal
pocket depth, and clinical attachment level using the
Williams periodontal probe.

Classification of periodontitis was performed according
to the CDC and American Academy of Periodontology
criteria. Moderate periodontitis was characterized by
the presence of >2 interproximal sites with a clinical
attachment loss of >4 mm occurring on >2 different
teeth, or >2 interproximal sites with a probing depth
of >5 mm, on different teeth.”> Severe periodontitis was
characterized by the presence of >2 interproximal sites
with a clinical attachment loss of >6 mm, on different
teeth, and the presence of one or more interproximal sites
with a probing depth of >5 mm on different teeth. The
investigator classified periodontitis that did not fit the first
two categories into mild periodontitis.

Serum concentration of CRP was measured in milligrams
per liter using the immunoturbidimetry method (Roche
Hitachi C311 Autoanalyzer) and processed at the AIDS
Prevention Initiative of Nigeria Laboratory, LUTH.

Statistical analysis

Data analysis was performed using the Statistical Package
for Social Sciences (SPSS) version 20.0 (IBM SPSS for
windows, Armonk, New York: IBM Corp).

Categorical variables reported such as frequencies and
associations were determined using the Chi-square test.
Continuous variables with normal distribution were
described by mean + standard deviation while medians
and interquartile ranges were for continuous variables with
skewed distribution. Kruskal-Wallis hypothesis testing
was used to compare median CRP with the severity of
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periodontitis. All P < 0.05 was considered statistically
significant at the 5% significance level (o0 = 0.05).

Results
Sociodemographics of the participants

The individuals eligible for the study were 50 comprising
11 (22.0%) males and 39 (78.0%) females, with male to
female ratio 1:3.5. Mean age was 52.4 + 6.96 years (range
37-73 years). No significant difference was observed
between the mean age of females (52.6 + 6.36 years) and
males (51.8 £ 9.11 years). Nearly half (46%) of the study
participants were in the 50-59 age group [Table 1].

The mean systolic and diastolic blood pressures
for the participants were 147.4 + 9.46 mmHg and
94.3 + 14.66 mmHg, respectively, as shown in Figure 1.

Distribution of chronic periodontitis among participants

There was a steady increase in the mean pocket depth,
mean clinical attachment level, and mean BOP sites, from
the mild, moderate, to severe forms of chronic periodontitis,
as shown in Table 2.

Relationship between C-reactive protein with severity of
periodontitis

The median CRP levels of participants with mild,
moderate, and severe chronic periodontitis were
1.0 (0.6, 2.2), 2.4 (1.1, 4.8), and 4.1 (3.3, 9.4), respectively.
The difference between the three groups was statistically
significant (P = 0.006) as shown in Table 3.

There was a definite correlation between the median CRP
and BOP sites, as shown in Table 4.

Discussion

The study of the relationship between periodontitis and
hypertension is poor among Nigerians. Reports from
clinical and epidemiological studies have highlighted
the role of periodontitis as a risk factor for CVDs.[26-2%
However, the mechanisms by which periodontitis is
related to CVD are unclear. Periodontitis-induced
systemic inflammation through Gram-negative bacteria
contributes to the development and maintenance of
atherosclerosis through activation of a biochemical
reaction cascade, which may, in turn, contribute to the
initiation and development of plaque formation and injury
to the endothelium.

Hypertensive individuals were the focus of this study
because hypertension is no doubt one of the most prevalent
CVDs in Nigeria®” and is also a risk factor for other CVDs
such as stroke, heart failure, and ischemic heart disease.?"
Furthermore, hypertension is associated with atherosclerosis
which is considered a chronic inflammatory state.*!! Thus,
inflammation may contribute to a rise in blood pressure by
promoting changes in the endothelium.

S§97

Table 1: Sociodemographic characteristics of the

participants
Frequency (%)

Age group (years)

30-39 1(2.0)

40-49 18 (36.0)

50-59 23 (46.0)

60-69 7 (14.0)

70-79 1(2.0)

Total 50 (100.0)
Gender

Female 39 (78.0)

Male 11 (22.0)

Total 50 (100.0)
Marital status

Divorced 3(6.0)

Married 34 (68.0)

Widow (er) 13 (26.0)

Total 50 (100.0)
Ethnicity

Yoruba 34 (68.0)

Non-Yoruba (Igbo, Calabar) 16 (32.0)

Total 50 (100.0)
Education

No formal education 3 (6.0)

Primary 14 (28.0)

Secondary 19 (38.0)

Tertiary 14 (28.0)

Table 2: Severity of chronic periodontitis among

participants
Severity n (%) Mean Mean Mean BOP
of chronic PD (mm) CAL (mm) sites
periodontitis
Mild 16 (32.0) 4.14+0.44 0.33+0.91 2.94+3.38
Moderate 27 (54.0) 4.38+1.02 1.74+2.04 3.374+3.34
Severe 7(14.0) 5.06+0.58 5.89+2.31 4.57+£2.82

PD: Pocket depth; CAL: Clinical attachment losses; BOP: Bleeding
on probing

Table 3: Comparison of C-reactive protein with severity

of periodontitis
Severity of n (%) Median CRP P
periodontitis (interquartile range)
Mild 16 (32.0) 1.0 (0.6-2.2) 0.006*
Moderate 27 (54.0) 2.4 (1.1-4.8)
Severe 7 (14.0) 4.1(3.3-9.4)

CRP: C-reactive protein, *Statistically significant

Table 4: Correlation between median C-reactive protein
and mean bleeding on probing sites

Initial CRP Mean BOP
Initial CRP 1 0.003
Mean BOP 0.003 1

CRP: C-reactive protein; BOP: Bleeding on probing
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148.8 M Male M Female

142.5

Mean systolic BP (mmHg) Mean diastolic BP (mmHg)

Figure 1: Blood pressure by gender of the participants

In this study, the reported preponderance of female
individuals was attributed to the higher prevalence
of hypertension in females,"” hence their presence
at the clinic. Other studies have however reported no
significant difference between males and femalest34
or found a higher prevalence of hypertension in men
compared with women.?>* The more elevated systolic
and diastolic blood pressures observed among the female
participants in this present study are also ascribed to the
menopausal attainment at their age and the reduced effect
of the anti-inflammatory (cardioprotective) effect of
estrogen (which keeps the blood vessels flexible).B” This
present study also bolsters the prediction by Kearney
et al.®®¥ of a higher female predominance with hypertension
by the year 2025.

This predominant age group of 50-59 years noticed in the
present study supports existing reports of hypertension
in older age.® This finding may be due to age-related
changes in hormone profile, thickening of the walls of
arteries, as well as the decreased efficiency of the heart and
kidneys."*!l The secondary level of education obtained by
most of the individuals is consistent with the urban location
of the hospital which serves as a referral center for other
peripheral clinics.

There was a steady increase in the median CRP level from
mild to severe periodontitis. This trend was significant, and
the finding is in agreement with the previous studies,***!
but contrary to the past research by Baser et al.*¥ We
postulate that there may have been an increased CRP
production from the liver in response to the enhanced
cytokine production in the stage of severe periodontitis.
Furthermore, there was a definite correlation between the
number of sites that bled on probing and the CRP levels
which signify the presence of an active infection. This
finding is similar to a previous study by Salzberg et al.[*

This study is limited however by the number of individuals,
which was relatively small; hence, a prospective study
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using larger sample size is needed to demonstrate the true
nature of these relationships.

Conclusion

There was a significant association between the severity of
chronic periodontitis in the hypertensive individuals with
elevated CRP levels. Thus, increased CRP levels in this
category of hypertensive participants may place them at a
higher risk for CVD, and this further highlights the need
for better collaboration between physicians and dentists.

Recommendations

Hypertensive individuals should receive periodontal
screening through regular dental visits or oral health
screening at their medical outpatient clinics. CRP
monitoring is essential in the management of hypertensive
patients, especially those with chronic periodontitis.
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