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Abstract

Objective: Hyperlipidemia is a known cardiovascular disease risk factor. A common
biological mechanism between systemic diseases, such as cardiovascular diseases,
and periodontal diseases has been suggested. This study aimed to examine the
association between blood lipid profile and the severity of aggressive periodontitis
(AgP).

Materials and Methods: A total of 32 systemically healthy patients with AgP (24
females and 8 males; mean age 34.78+6.42 years) were consecutively selected. The
patients were divided into 2 groups as localised AgP (LAgP) and generalised AgP
(GAgP). Monocyte counts, high-density level (HDL) count and monocyte/HDL ratios
(MHR) were recorded from the patients' blood samples. Mean Plaque index, bleeding
on probing, periodontal pocket depth and clinical attachment level were recorded
before treatment. The relationship between monocyte to HDL ratios and clinical
attachment level between the groups were analysed by Spearman correlation.
Results: Sixteen GAgP and 16 LagP patients were included in the study. The mean
MHR values for the LAgP and GAgP groups were 9.87+2.85 and 13.43+4.64,
respectively; there was a statistically significant difference between the groups
(p<0.05).

Conclusion: The increased MHR values in patients with severe periodontitis may be
one of the pathogenic mechanisms underlying the link between periodontal and
cardiovascular diseases. Although we observed statistically significant differences
between the MHR values in both groups, a larger sample size is needed to confirm
the results of this study in the future.

0z

Amac: Hiperlipidemi, kardiyovaskiler hastaliklar icin bilinen bir risk faktortddr.
Kardiyovaskiiler hastaliklar gibi sistemik durumlar ile periodontal hastaliklar
arasinda ortak bir biyolojik mekanizma oldugu gdsterilmistir. Bu ¢calismanin amaci,
kan lipid profili ile agresif periodontitis (AgP) siddeti arasindaki iliskiyi incelemektir.

Meandros Med Dent J 2020;21:122-7


https://orcid.org/0000-0003-2440-6884
https://orcid.org/0000-0001-8599-7660
https://orcid.org/0000-0003-2230-9263

Giiler et al. Relationship Between Monocyte to HDL and Aggressive Periodontitis 123

Gereg ve Yontemler: AgP tanisi almis toplam 32 sistemik saglikli hasta (24 kadin ve 8 erkek; ortalama yas: 34,78+6,42) calismaya dahil
edildi. Hastalar lokalize (LAgP) ve generalize agresif periodontitis (GAgP) olarak iki gruba ayrildi. Hastalardan alinan kan 6rneklerinde
monosit sayilari, yliksek yogunluklu lipoprotein seviyesi (HDL) sayimi ve monosit/HDL oranlari (MHR) kaydedildi. Ortalama plak
indeksi, sondlamada kanama, periodontal cep derinligi ve klinik atasman seviyesi tedavi dncesinde kaydedildi. Monosit ile HDL
oranlari arasindaki iliski ile gruplar arasindaki klinik baglanma dizeyi arasindaki iliski Spearman korelasyonuyla analiz edildi.
Bulgular: On alti GAgP ve 16 LagP hastasi calismaya dahil edilmistir. LAgP ve GAgP gruplari icin ortalama MHR degeri sirasiyla
9,87+2,85 ve 13,43+4,64 olarak bulunmustur ve gruplar arasinda istatistiksel olarak anlaml bir fark bulunmustur (p<0,05).

Sonug: Siddetli periodontitisli hastalarda MHR degerlerinde artis, periodontal hastalik ve kardiyovaskiiler hastaliklar arasindaki
baglantilarin altinda yatan patojenik mekanizmalardan biri olabilir. GAgP grubu arasinda MHR degerlerinde istatistiksel olarak
anlamli farkliliklar g6zlemlemis olsak da, bu ¢calismanin sonuclarini dogrulamak icin daha biiyiik bir 6rneklem biiyiikliigi ile gelecekte

yapilacak arastirmalara ihtiyac vardir.

Introduction

Periodontitis is a chronic inflammatory
disease caused by microbial-induced host-related
inflammation, resulting in connective tissue and
alveolar bone loss. Periodontal pathogens produce a
local inflammatory response, including the exudation
and migration of a large number of leukocytes (1,2).
Inflammatory response in the first line of defense
against bacterial pathogens, such as monocytes/
macrophages, neutrophils, lymphocytes that are
amplified due to pro-inflammatory mediators
produced by various cells. The release of these
substances into the bloodstream can trigger a host
response with significant systemic inflammation (3).

Aggressive periodontitis (AgP) can lead to an
improved host response and metabolic changes, such
as increased C-reactive protein (CRP) serum level. In
addition, chronic systemic inflammatory stimulation
by untreated periodontal disease has been shown to
increase neutrophil and lymphocyte levels in patients
(3).

Studies have shown that systemic inflammation
associated with periodontitis may be associated with
the pathogenesis of inflammatory diseases such as
atherosclerosis and cardiovascular disease (CVD)
(4,5). Although chronic inflammation plays a clear
role in the pathogenesis of both diseases, it has been
reported that changes in lipoproteins and lipoprotein
metabolism may be important. Periodontal disease
modifies lipoprotein metabolism to provoke
atherosclerosis and CVD (6). Although chronic
inflammation causes various changes in serum lipid
and lipoprotein levels, one of the most known changes
is a decrease in high-density lipoprotein cholesterol
(HDL-C) level (7). In addition to the reduction in
HDL-C level, chronic inflammation also causes

changes in the composition of HDL-C (8). Changes
in inflammation-induced HDL-C reduce the ability
of HDL-C to participate in reverse cholesterol, low-
density lipoprotein (LDL) transported and protected
from oxidation. Generalized AgP (GAgP) patients have
a higher atherogenic lipoprotein profile than control
groups (9).

The increased number of monocytes is associated
with atherosclerosis and the HDL-C molecule may
prevent the activation and proliferation of monocytes.
It has been shown that the monocyte count/HDL-C
ratio (MHR) may be superior to the individual
monocyte count or HDL-C level, and that increased
MHR may be a predictive marker for the development
and progression of atherosclerosis and therefore for
cardiovascular events (10). Stable coronary artery
disease (CAD) in order to estimate the severity of
coronary atherosclerosis in patients with CAD, the
newly introduced MHR can be used to predict the
severity of inflammation, however, there is no data
on the relationship of this parameter to the severity
of periodontitis in the literature review.

AgpP is a serious form of periodontitis characterized
by rapid attachment loss and bone destruction in
healthy adolescents and young adults (11). Research
has shown some mechanisms in the pathogenesis
of AgP, such as specific microbial environments,
hypersensitive monocytes and macrophages that
increased inflammatory mediator levels, specific
genetic risk factors and altered host defense are
not associated with a specific systemic marker with
periodontal destruction.

The aim of this study was to determine the
relationship between the severity of periodontal
inflammation and MHR in AgP patients, as a result of
the established relationship between periodontitis
and atherosclerosis and the severity of periodontitis.
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Materials and Methods

Between May 2018 and November 2018, AgP
patients admitted to Kiitahya University of Health
Sciences Turkey, Faculty of Dentistry, Department of
Periodontology were included in the study. Patients
were enrolled according to the following criteria:
at least 18 years of age, no pregnancy, lack of
systemic disease (endocrinological disorders such as
autoimmune disease, diabetes) and bisphosphonates.
Before the study, clinical procedures and blood
sampling were explained and all subjects gave written
consent in accordance with the 1975 Declaration
of Helsinki, which was revised in 2000. The study
protocol was approved by the Local Ethic Committee
(decision no: 2019/03).

Blood values and Periodontal index values that
were requested before treatment were evaluated
retrospectively on the data of AgP patients who
applied to our clinic in 2018. Periodontal indices
and orthopantomograph data were retrospectively
analyzed.  Periodontal clinical ~measurements
included the following indices: plaque index (PI)
(12), probing bleeding (BOP), probing depth (PD) and
clinical attachment level (CAL). Clinical parameters
were measured with a Williams probe calibrated
in millimeters at four sites per tooth (mesio-buccal,
buccal, disto-buccal and lingual).

Patients with periodontitis were diagnosed with
AgP according to the 1999 Consensus Periodontal
Disease Classification in accordance with the latest
Consensus report on the identification of cases of
periodontitis (11-13). We have identified patients
with AgP as evidence of a healthy condition (except
periodontitis), familial aggregate, rapid binding loss
and bone destruction. AgP patients were classified
as localized AgP (LAgP) or GAgP with the number
of affected teeth (LAgP: first molar/cutter tooth
presentation localized with interproximal binding loss
on at least two permanent teeth, one of which was
the first molar) and not including more than two teeth
except for the first molar and incisor teeth: GAgP: loss
of generalized interproximal attachment affecting
at least three permanent teeth other than the first
molar and incisor teeth.

Statistical Analysis

The data were analyzed using the software
program (SPSS for Windows v. 20.0 Statistical
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Package, USA). All parameters were analyzed by
Kolmogorov-Smirnov test to determine normal or
abnormal distribution. Student’s t-test was used for
normal distribution and Mann-Whitney U test was
used for abnormal distribution. The relationships
between PD, CAL parameters and MHR values were
evaluated using Pearson correlation coefficients
(r). To demonstrate the sensitivity and specificity
of MHR, as well as the cut-off value to estimate the
severity of the periodontal disease, the recipient
study characteristics [receiver operating characteristic
(ROC)] curve was used. p value less than 0.05 was
considered statistically significant. The power was
calculated 80% when there was 17 patient per each
AgP group, using the a value as 0.05 (14).

Results

Initially, 33 patients with AgP were included in this
study. A subject was excluded from the study because
of the diagnosis of Von Willebrand’s disease. A total
of 32 systemic healthy patients (24 females and 8
males; mean age 34.78+6.42 years) with AgP, 16 with
LAgP and 16 with GAgP were consecutively selected.
Two patients were smoking in each AgP group. Table
1 summarizes the demographic data of the patients
included in the study groups.

There were statistically significant differences
between the LAgP and GAgP groups for Pl, BOP, PD
and CAL. The GAgP group had more severe clinical
index measurements than the LAgP group. Patients
with GAgP had significantly higher monocyte counts
than patients with LAgP. HDL-C levels did not show a
statistically significant difference between the groups
(Table 2).

The mean MHR values for the LAgP and GAgP
groups as shown in Table 3 were 9.87+2.85 and
13.4314.64, respectively. For this value, there was a
statistically significant difference between the AgP
groups (p=0.015).

Table 1. Demographic data

Group | GAgP (n=16) | LAgP (n=16)

Age (year) 35.19+5.97 34.38+7.01

Female/male (%) 12/4 (75%/25%) | 12/4 (75%/25%)

Smoking (10> per a day) | 2 2

GAgP: Generalized aggressive periodontitis, LAgP: Localized aggressive
periodontitis
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ROC analysis was performed to determine MHR
cut-off value. This value in the admission for the
severity of predictive disease in the study group was
9.88 with 0.75% sensitivity and 0.5% specificity (area
below the curve was 0.734, p=0.024) (Figure 1).

Spearman correlation analysis did not show a
significant relationship between the CAL parameter
and the MHR value (r=0.315, p=0.080).

Discussion

Monocytes are the most important sources
of pro-inflammatory and antioxidant cytokines in
inflammatory sites (10). In contrast, HDL-C has anti-
inflammatory and anti-oxidant effects. It is thought
that MHR may be used as a new marker for predicting
CVD severity due to combining two detrimental
processes such as inflammation and oxidative
stress (10,15,16). MHR is positively correlated with
CRP levels and its role in systemic inflammation is
supported by studies presented (10,17). Recently,
MHR has been reported to be a new marker for major
adverse outcomes in heart disease (15,18).

To our knowledge, this study is a pilot study
showing the relationship of MHR with AgP severity.
In this cross-sectional study, the association of MHR
values with disease severity in generalized and

Table 2. Clinical and biochemical measurements on
baseline

Pl

1.56+0.56

1.07£0.59

0.022*

PD

4.17+0.69

3.02+0.49

0.000*

BOP (%)

89.37+10.28

63.06+23.48

0.000*

CAL

5.12+0.69

3.60+0.97

0.000*

Monocyte (x103)

0.58+0.17

0.43+0.09

0.017*

HDL-C (mg/dL)

45+10.31

45.38+10.02

0.918

localized AgP patients was evaluated. In the GAgP
group, MHR values were significantly higher and
MHR values greater than 9.88 were found to be a risk
markers for GAgP.

Onestudyreportedthatincreased PDissignificantly
associated with elevated CRP concentrations, and
that the surface area or volume of periodontal lesion
in AgP patients is the most determinant of serum
CRP levels and therefore a correlation between
periodontal destruction and systemic inflammation is
supported (2).

According to Nibali et al. (19), both the leukocyte
counts and the serum lipid levels of the subjects
participating in the study were related to their
periodontal status. A trend was observed for dose
dependence of periodontitis as an exposure: higher
inflammatory (leukocyte counts) and metabolic
markers (LDL levels) appeared in people with more
general disease. D’aiuto et al. (3) in patients with
periodontitis, the number of leukocytes increased in
relation to the presence of deep periodontal pocket.

ROC Curve
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PI: Plaque index, PD: Probing depth, BOP: Bleeding on probing, CAL: 1 Specificlty

Clinical attachment level, HDL-C: High-density lipoprotein Count,
GAgP: Generalized aggressive periodontitis, LAgP: Localized aggressive
periodontitis Mann Whitney U analyes were used

Figure 1. Area under the curve analysis

ROC: Receiver operating characteristic

Table 3. Monocyte count to high-density lipoprotein ratio

‘ LAgP (n=16)

GAgP (n=16) 95% confidence interval of the difference
Lower Upper
MHR ratio 13.43+4.64 9.87+2.85 0.015
6.3675 0.7474

GAgP: Generalized aggressive periodontitis, LAgP: Localized aggressive periodontitis, MHR: Monocyte count to high-density lipoprotein ratio
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According to these findings, significantly higher
monocyte counts were observed in the GAgP group
of our study.

Gao et al. (20) showed that HDL-C levels of patients
with GAgP were significantly lower than those of
healthy controls, whereas Davies et al. (21) reported
that serum lipid concentrations were not significantly
different in individuals with AgP compared to controls.
The discrepancy between these studies may be a
result of the severity of periodontal inflammation and
differences in age and ethnicity distribution. HDL-C
levels were not significantly different in our study

groups.

Bacterial lipopolysaccharides leading to
hypersensitive phenotype resulting from the
production of proinflammatory cytokines may

increase serum lipid levels. Increased proinflammatory
cytokines in periodontitis may contribute to the
pathogenesis of hyperlipidemia (22). Kirzioglu et al.
(23) in this study, HDL-C levels in the periodontitis
group were higher than in the periodontal healthy
group. It has been reported that HDL-C may become
dysfunctional and its anti-inflammatory and anti-
thrombotic functions decrease in inflammatory
conditions and chronic diseases. Fentoglu et al. (24)
showed that HDL-C levels were higher in gingivitis than
in periodontitis and this difference was attributed to
the role of inflammation rather than infection.

Our study has some limitations, first of all, the
study had a cross-sectional design, so this study
could not give a definite conclusion about the role of
MHR in severe periodontal diseases. Secondly, since
the effect of body weight on both inflammatory and
metabolic markers is clear, we see that this variable
is not a limitation in our study. Third, the number of
patients was relatively small and larger studies were
needed to clarify the relationship between MHR and
periodontal status. Fourth, study design did not have
periodontal healthy controls to compare MHR values.
The lack of information on CVD and HDL-related
family history, obesity, physical activity and dietary
habits is an limitation of the study. Considering these
conditions in future studies on MHR may give more
explanatory information about obtaining MHR values.

The assumption that a relationship between AgP
and CVD may be caused by genetic susceptibility
to hyperinflammatory responses led our study
population to the form of AgP (25). Furthermore, it
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was concluded that the genetic susceptibility locus
was shared by both AgP and heart diseases. above
mentioned study.

The result of this study, in which MHR may be
affected by AgP as a new cardiovascular risk factor,
may lead to significant clinical results. These findings
will not only facilitate identification of persons at
risk of losing their teeth due to severe periodontal
disease, but will also allow early interventions to
prevent or reduce the severity of CVD. Future studies
will focus on the effect of periodontal treatment on
MHR values.

Conclusion

MHR values in patients with severe periodontitis
may be one of the underlying pathogenic mechanisms
of the connections between periodontal disease
and CVD. This may be particularly alarming in young
individuals represented by AgP patients who may
contribute to early or faster CVD in susceptible
patients with periodontal disease-associated higher
MHR values.

Although we observed statistically significant
differences in the MHR values between the GAgP
groups, a larger sample size is needed to confirm the
results of this study.
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