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ABSTRACT

Introduction. It has been assumed that generalized periodontitis
(GP) adversely affects the qualitative and quantitative composition
of plasma lipids and lipoproteins. On the other hand, periodontal
treatment and reduction of general periodontal pocket infection in
patients with GP are associated with a decrease in total cholesterol
(TC), low-density lipoprotein-cholesterol (LDL-C) and triglycerides
(TG). The aim of the study was to conduct a comparative
assessment of the state of lipid metabolism in patients with
coronary artery disease (CAD) depending on the GP severity.

Methods. The study included 101 patients (mean+SD age - 58.2 +
8.3 years) with CAD and GP, 58 men (57.4%) and 43 women (42.6%).
According to the severity of GP, study participants were divided
into 3 groups: group I - patients with CAD and GP stage I (initial
periodontitis), group II - patients with CAD and GP stage II (moderate
periodontitis) and group III - patients with CAD and GP stage III and
IV (severe periodontitis). The control group included 9 patients with
CAD and clinical gingival health on an intact periodontium (mean+SD
age - 56.3 £ 6.1 years), 5 men (55.6%) and 4 women (44.4%). The
diagnosis of CAD and the results of lipid metabolism were obtained by
analyzing the inpatient medical records.

Results. It was revealed that the values of TC, LDL-C, very
low-density lipoprotein-cholesterol (VLDL-C), TG and atherogen-
ic coefficient (AC) were lower in the group of patients with CAD

and clinical gingival health compared to the level of the corresponding indicators in the groups of
patients with CAD and GP (p<0.05). In the analysis of lipid profile in patients with CAD and GP of
varying severity, it was found that the average levels of TC, LDL-C, and AC in the subjects of group
I were significantly lower compared to the corresponding indicators of groups II and III (p<0.05).
There was no statistical difference in the values of lipid metabolism in groups II and III (p>0.05).
No significant difference was found in high-density lipoprotein-cholesterol (HDL-C) levels between
the comparison groups including the patients with CAD and clinical gingival health (p>0.05), as
well as the gender characteristics of the analyzed indicators in the examined patients.

Conclusions. Average levels of TC, LDL-C, and AC in patients with CAD and GP increase with increasing
destructive-inflammatory changes in periodontal tissues, therefore, with the severity of GP indicating
the progression of atherogenesis along with the increased inflammatory process in the periodontium.

Keywords: periodontitis, coronary artery disease, lipid metabolism, lipoproteins.
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OuiHKa NnokKka3HUKIB NinigHOro o6MiHy y
nauieHTiB 3 iLLeMiyHOIO XBOpPO6010 cepus Ta
reHepanizoBaHuMM NapoAoOHTUTOM

OkcaHa Ckunbumk?!, Opect LWeBumnk?, TetaHa ConoMeH4yyk?,
Onecsa MapTtosnoc (FogosaHa)?

1 JIbBIBCbKUV HALIOHa/IbHUM MEANYHMI YHIBEPCUTET
imeHi [laHnna annyskoro, m. JIbBiB, YKpaiHa

2 Biaain kapaiotopakasabHOi Xipyprii KoposiBCbKOro LWnnTasio
Eannbypra, m. EanHbypr, Benvka bputaHis

PE3IHOME

Bcryn. IcHye npunyLeHHs, Wo reHepanizoBaHuii napogoHTuT (')
HECMNPUATIMBO BMIMBAE Ha SKICHUI i KiNbKICHMIA cknagd niniais Ta
ninonpoTeiHiB naa3Mu KpoBi. 3 iHWOro nornsaay, NnapoaoHTOsOriYHe
NiKYyBaHHS Ta 3HUXXEHHS 3arasibHOro iHiKyBaHHS NapOAOHTa/IbHUX
KunweHb npu T acouiioBaHe 3i 3HMXEHHSAM PiBHS 3arasibHOro Xo-
nectepuHy (3XC), xonectepuHy inonpoTeiHiB HM3bKOI LWUiSIbHOCTI
(XC NNHL) i Tpurniuepunais. MeTa focnigXXeHHs — NpoBecTn no-
PiBHASIbHY OLHKY CTaHy NinigHOro obMiHy y XBOpWMX Ha ilueMivyHy
xBopoby cepus (IXC) 3anexHo Big cragii TaxkocTi IT1.

MeToam pocnip)xeHHA. B gocnigkeHHs 6yno BkntodyeHo 101 na-
LieHT (cepegHin Bik — 58.2+8.3 poku), B Skux giarHoctoBaHo IXC
Ta M. 3 Hux 58 (57.4%) nauieHTiB 6ynn Yonosikn Ta 43 (42.6%) -
XiHKM. BignoBigHO A0 cTagii TsHXXKOCTi Tl yyYacHMKIB AOCHioKeHHSs
6yno noaineHo Ha 3 rpynu: I rpyna — nauieHtn 3 IXC Ta Il cTtagis I
(nouaTkoBui NnapoaoHTUT); II rpyna — nauieHTn 3 IXC Ta M cTagia 11
(nomipHuii napogoHTUT); III rpyna - nauieHTn 3 IXC 1a M cragis 111
Ta IV (BaxKuii NnapoAoHTKT). [lo rpynum KOHTPOO BXOANAN 9 nauji€H-
TiB 3 IXC Ta KNiHiYHO 340pOBMMUM SACHAMW MNPU IHTAKTHOMY MapOAOHTI
(cepegnHin Bik - 56.3£6.1 poku), 3 akmnx 5 (55.6%) nauieHTiB 6ynu
yosoBikK Ta 4 (44.4%) — xiHku. [iarHo3 IXC Ta noKa3HMKK AinigHoro
06MiHY XBOpPUX OTPMMYBaNn 3 KapT CTaLiOHapPHUX XBOPUX.

PesynbTaTKn. 3'9CcoBaHoO, WO 3Ha4YeHHS NokasHukiB 3XC, xonecte-
puHy XC JIMHL, xonectepuHy ninonpoTeiHiB Ay>Ke HU3bKOI LWifb-
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HocTi (XC JINAHLL), Tpurniuepuais i koediuieHTa ateporeHHOCTi (KA) 6y HUXKYMMK Y TPYTi XBOPUX
Ha IXC i3 K/iHIYHO 340pOBUMM ACHAMWN MOPIBHAHO 3 piBHEM BiAMOBIAHMX MOKA3HUKIB Y Fpynax XBOpUX
i3 IXC Ta I'M (p<0.05). MNig yac aHanisy ninigorpam y xsopux Ha IXC Ta Il pi3HOi cTagii TSXKOCTI
BUABWAM, WO cepedHi piBHi 3XC, XC JINHL, nna3smn kposi Ta KA B ob6cTexeHmx I rpynmn 6ynu cyTTeBo
HMXKYMMWN MOPIBHSAHO 3 BiaNoBiaHMMK noka3sHmkamum rpyn II Ta III (p<0.05). He BMsiBNEHO CTaTUCTUY-
HOT Pi3HKMLI 3HaYeHHS NoKa3HMKiB NninigHoro obMiHy y II Ta III rpynax (p>0.05). He BUABWAM 3HAUHMX
BiAMIHHOCTEN MiX MOKa3HWUKAMWN XOSIeCTEPUHY MiMONpoTeiHiB BUCOKOI WinbHocTi (XC JIMBLL) Mix rpy-
namu MOpiBHAHHSA, Y TiM unci rpynm xsopumx i3 IXC Ta kniHiyHo 340poBuMK sicHamum (p>0.05), a Takox
reHaepHuUX ocobnMBOCTEN NpoaHani3oBaHUX MOKA3HUKIB Y 06CTEXEHUX NALIEHTIB.

BucHoBkM. CepegHi piBHi 3XC, XC JINMHLY Ta KA y xBopux Ha IXC Ta Ml 36inblwytoTbCs 3 Hapoc-
TaHHSAM AeCTpYKTUBHO-3anasbHUX 3MiH Y TKaHMHaX napofoHTa, BiANOBIAHO, CcTaji€ TAXKOCTi ITI,
O CBiAYMTb NPO NPOrpecyBaHHs aTeporeHesy rnopss i3 NoCUAeHHSM 3anasabHUX SBULL Y NapOAOHTI.

Knro4yoBi csioBa: napofoHTUT, ilueMiyHa xBopoba cepus, niniagHmMi obMiH, ninonpoTeiHw.
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Introduction

Generalized periodontitis (GP) is one of the
most common dental diseases, leading to pre-
mature tooth loss due to the destruction of
the soft tissues of the periodontium and alve-
olar bone. The microflora of dental plaque and
products of its vital activity, the state of local
and general immunity, local and systemic fac-
tors that ensure periodontal homeostasis, bad
habits, genetic predisposition, ecological and
social living conditions, etc. play an import-
ant role in the development of pathological
processes in the periodontium [4]. Thus, the
multifactorial etiology, the tendency to rapid
irreversible progression and the relationship
of GP with the functioning of body systems
make GP one of the most topical issues not
only in modern dentistry but also in general
medicine.

Literature data indicate the close rela-
tionship of GP with cardiovascular diseas-
es including coronary artery disease (CAD)
[2,12,14,16,17,18,19]. CAD is a disease that
combines angina, myocardial infarction, car-
diosclerosis etc., and occurs due to narrow-
ing of the coronary vessel lumen, often with
subsequent thrombosis, which leads to insuffi-
cient oxygen supply to the heart muscle [11].

It has been suggested that GP may contribute
to dysfunction and damage of blood vessels,
including coronary arteries [2]. From this per-
spective, GP can act as an independent risk fac-
tor for CAD, along with common factors such as
hypertension, diabetes, dyslipidemia, obesity,
smoking, and others [1,12,14, 23]. The patho-
genesis of atherosclerosis due to GP is primarily
associated with the presence of pathogenic an-
aerobic microorganisms in periodontal pockets,
endotoxins which provoke the body’s immune
response with the subsequent development
of systemic inflammation, production of C-re-
active protein and proinflammatory cytokines
(IL-6, TNF-a) [2,5,8]. These cytokines are in-
volved in atherogenesis, activate the processes
of functional and structural impairment of the
endothelium in the arterial walls (endothelial
dysfunction), which subsequently leads to the
formation of atherosclerotic plaques [12,15].
On the other hand, irreversible dystrophic
changes in the microcirculatory system of the
periodontium occur along with the progression
of systemic atherosclerosis, leading to hypoxia
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and profound metabolic disorders in periodon-
tal tissues with the subsequent development of
GP [4,12].

To date, dyslipidemia is one of the most ag-
gressive stimuli of damage of vascular wall,
which causes the manifestation of the athero-
sclerotic process whether alone or interacting
with other risk factors [11,14,23]. Therefore,
the integral direction of treatment and pre-
vention of atherosclerosis-related diseases
is the normalization of lipid metabolism, in
particular, levels of total cholesterol (TC), high
atherogenic low-density lipoprotein-choles-
terol (LDL-C) and very low-density lipopro-
tein-cholesterol (VLDL-C) [14,23].

There is a hypothesis that the pathogenetic
mechanisms of GP and their negative impact
on biochemical processes in the body may
initiate or exacerbate functional and compo-
sitional impairment of plasma lipoproteins
[1,6,7,9,20]. On the other hand, periodontal
treatment and reduction of the periodontal
pocket infection due to GP may be associated
with a decrease in the level of TC, LDL-C, and
VLDL-C etc. [13,22].

Despite the above assumptions, there is insuf-
ficient literature evidence about the issue of
impaired blood lipid metabolism in the case of
GP. This leads to further study of the associa-
tion between lipid metabolism and periodontal
status of patients with GP and CAD.

Methods

The selection of clinical material was performed
on the basis of Cardiology Department of Lviv
Clinical Emergency Care Hospital during the
period from January 2017 to December 2019.
The study included 101 patients (meanxSD
age - 58.2 x 8.3 years) with CAD and GP, 58
men (57.4%) and 43 women (42.6%). All in-
cluded patients had at least 10 teeth. Exclu-
sion criteria were the following: other system-
ic diseases in the anamnesis, recently (up to
six months) suffered from myocardial infarc-
tion, total secondary adentia. According to the
severity of GP, study participants were divid-
ed into 3 groups: group I - patients with CAD
and GP stage I (initial periodontitis), group II
- patients with CAD and GP stage II (moder-
ate periodontitis) and group III - patients with
CAD and GP stage III and IV (severe peri-
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odontitis) (table 1). The control group includ-
ed 9 patients with CAD and clinical gingival
health on an intact periodontium (meanxSD
age - 56.3 £ 6.1 years), 5 men (55.6%) and
4 women (44.4%).

The diagnosis of CAD and indicators of lipid
profiles of patients were obtained from the in-
patient medical records. The diagnosis of CAD
was established on basis of patient complaints,
history taking, assessment of risk factors and
the results of electrocardiogram, echocardio-
gram and coronary angiography. Reference
values of lipid profile indicators for healthy in-
dividuals are the following: TC - <5.2 mmol/L,
LDL-C - <2.6 mmol/L, VLDL-C- 0.3-0.6 mmol/L,
high-density lipoprotein-cholesterol (HDL-C) -
>0.9 mmol/L, triglycerides (TG) - <1.7 mmol/L,
atherogenic coefficient (AC) male - 2.36-2.6,
AC female - 1.74-2.14. All study participants
were in the very high-risk group for cardiovas-
cular events, the target level for LDL-C, in this
case, was 1.4 mmol/L.

The research was conducted according to the
requirements of the basic bioethical provisions
of the European Convention on Human Rights
and Biomedicine from 04.04.1997 and the Hel-
sinki Declaration of the World Medical Associa-
tion on ethical principles for medical research
involving human subjects (1964-2008). All
patients signed consent for examination and
research (protocol No.3 from 25.03.2019, dis-
cussed and approved by the Committee on
ethics of scientific research, experimental de-
velopment and scientific works of Danylo Ha-
lytsky Lviv National Medical University).

Statistical analysis of the results was per-
formed using “Microsoft Excel” and IBM SPSS
Statistics 20. The samples presented in the

Original research: Clinical sciences

article are checked for normality of distribu-
tion by the Shapiro-Wilk test. The samples
corresponds the criteria of normal (Gaussian)
distribution. The results of the study are pre-
sented as mean<standard errors (M£m). The
mean values in the groups were compared
using Student’s t-test, and the difference was
considered significant if p<0.05.

Results

The results of the analysis of the lipid metabo-
lism indicator level in patients with CAD and GP
showed that the values of TC, LDL-C, VLDL-C,
TG were lower in group of patients with CAD
and clinical gingival health compared with the
groups of patients with CAD and GP (p<0.05)
(table 2).

Comparing the lipid profiles of patients with
CAD and GP of varying severity, it was found
that the TC plasma level in patients with GP
stage I was 5.11+0.16 mmol/L, which was sig-
nificantly lower than in groups of patients with
CAD and GP II and III-IV stages (6.30£0.20
mmol/L and 6.41£0.35 mmol/L, respectively),
(p<0.05). Moreover, a similar tendency was
observed for LDL-C and AC where values of lip-
id indicators were significantly lower in group I
compared to study groups II and III, (p<0.05)
(table 2). For instance, LDL-C was 2.98+0.17
mmol/L in group I, 3.97£0.18 mmol/L - in
group II and 4.08+0.31 mmol/L - in group III,
(p<0.05). It should be noted that the mean
LDL-C value was higher than normal in patients
with CAD and GP according to the level of the
target LDL-C value for this category of patients
with a high risk of cardiovascular events.

There was no significant difference between
the value of TC, LDL-C, VLDL-C, TG and AC in
groups II and III, (p>0.05).

Table 1
Distribution of study groups
I group II group III group IV group
Patients with CAD and Patients with CAD and Patients with CAD and Patients with CAD and
GP I stage GP II stage GP stage III-IV clinical gingival health
Total n 43 40 18 9
% 42,6 39,6 17,8 100
Male n 22 21 15 5
% 51.2 52.5 83.3 55.6
Female | n 21 19 3 4
% 48.8 47.5 16.7 44.4
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No significant difference was found between
HDL-C levels in the comparison groups, in-
cluding the group of patients with CAD and
clinical gingival health (p>0.05).

Analyzing the gender characteristics of the lip-
id metabolism values in patients with CAD and
GP (table 3), no statistically significant differ-
ence was found among men and women, ex-
cept for the level of HDL-C in group I, LDL-C in
group II, TC and LDL-C in group III, (p<0.05).

Discussion

One of the main risk factor for the develop-
ment of atherosclerosis and CAD is an increase
in the level of cholesterol, especially LDL-C in

Original research: Clinical sciences

blood plasma. In addition to these indicators,
the detection of the level of VLDL-C, HDL-C,
TG, and AC is an important component for as-
sessing the risk of CAD and its complications.
Epidemiological and clinical studies indicate a
close relationship between CAD and destruc-
tive-inflammatory diseases of periodontal tis-
sues, in particular GP [8, 12, 14, 17].

Several scientific studies have analyzed the
relationship between plasma lipid levels and
the GP severity, some periodontal indicators,
including the probing depth, clinical attach-
ment loss, bleeding etc. [1, 6, 7, 9]. Accord-
ing to literature sources, in particular, in the
works of Tang et al. and Machado et al., there

Table 2

The average value of the indicators levels of lipid metabolism
in patients with CAD and GP (M+m)

Indicators Patients with CAD Patients with CAD Patients with CAD Patients with CAD
of lipid metabolism and GP stage I and GP stage II and GP stage III-IV| and clinical gingival
(value) n=43 n=40 n=18 health n=9
Total cholesterol (mmol/l) 5.11+£0.16% 6.30£0.20 6.41£0.35%* 4.19+0.27#
HDL cholesterol (mmol/l) 1.26+0.04 1.24+0.05 1.20+0.08 1.29+0.11
LDL cholesterol (mmol/l) 2.98+0.17%* 3.97+0.18 4.08+0.31** 2.21+£0.32#
VLDL cholesterol (mmol/l) 0.86%0.06 1.01+0.08 1.09+0.14 0.59+0.06#
Triglycerides (mmol/l) 2.01+0.18 2.29+0.20 2.47+0.33 1.31+£0.13#
Atherogenic coefficient 3.24£0.19%* 4.34+0.27 4.53+£0.36** 2.45+0.38#
Note:
* - difference between the indicators of GP stage I and GP stage II, p<0.05
** — difference between the indicators of GP stage I and GP stage III-IV, p<0.05
# - difference between the indicators of GP and clinical gingival health, p<0.05
Table 3

The average value of indicators of lipid metabolism
in male and female patients with CAD and GP (M+m)

Patients with CAD and | Patients with CAD and | Patients with CAD and | Patients with CAD and
Indicators of lipid GP stagel GP stage II GP stage III-IV clinical gingival health
metabolism n=43 n=40 n=18 n=9
(value) male female male female | _,c| female | .| female
n=22 n=21 n=21 n=19 - n=3 - n=4
Total cholesterol 4.98 5.25 6.02 6.60 6.02 8.36 4.21 4.18
(mmol/l) +0.27 +0.20 +0.34 +0.21 +0.31%* +0.83 +0.45 +0.39
HDL cholesterol 1.17 1.36 1.21 1.26 1.13 1.51 1.34 1.22
(mmol/l) +0.06%* +0.06 +0.08 +0.07 +0.06 +0.41 +0.17 +0.18
LDLcholesterol 2.75 3.23 3.62 4.34 3.68 6.05 2.03 2.43
(mmol/I) +0.28 +0.17 +0.28* +0.22 +0.26* +0.42 +0.54 +0.44
VLDL cholesterol 0.96 0.75 1.12 0.87 1.15 0.81 0.63 0.55
(mmol/l) +0.10 +0.07 +0.13 +0.07 +0.17 +0.13 +0.07 +0.12
Triglycerides 2.30 1.71 2.64 1.89 2.60 1.78 1.39 1.20
(mmol/l) +0.31 +0.17 +0.35 +0.16 +0.39 +0.30 +0.16 +0.25
Atherogenic 3.42 3.06 4.39 4.28 4.46 4.88 2.33 2.61
coefficient +0.30 +0.23 +0.46 +0.32 +0.41 +1.01 +0.62 +0.59

Note: *- significant difference between the indicators in male and female, p<0.05
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was no statistically significant difference be-
tween plasma lipid levels in patients with di-
agnosed GP and patients with clinical gingival
health [10, 21]. Moreover, Tang et al. showed
the results that the levels of TC, LDL-C, TG
were significantly higher in patients with GP
and CAD comparing to patients with CAD and
clinical gingival health, (p<0.05) [21]. Song
et al. demonstrated the data that periodon-
titis may affect levels of blood lipids [20]. In
particular, the presence of periodontitis in the
examined patients was associated with a re-
duced level of HDL-C, the presence of tooth
loss was associated with an increased chang-
es in TG level. It was also established that
improving daily oral hygiene can reduce the
risk of dyslipidemia by increasing HDL-C level
and decreasing the TG level [20]. Lee et al.
studied the relationship between blood lipids
levels in women and men and found that high
levels of LDL-C and low levels of HDL-C were
more common in women with periodontitis
than in those who were not diagnosed with
periodontitis. In return, there was no signifi-
cant relationship between plasma lipid levels
and periodontitis in men [7].

There are a number of studies that indicate
improvement in plasma lipids and lipoproteins
levels after conduction of the periodontal
treatment. Tawfig et al. found that non-surgi-
cal periodontal therapy in patients with hyper-
lipidemia, along with improving of periodontal
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state contributed to a significant reduction of
LDL-C and TG serum level after 3 months of
treatment [22]. Pejcic et al. revealed positive
changes in lipid metabolism indicators in pa-
tients with GP after periodontal treatment. Ac-
cordingly, a significant reduction in TC, LDL-C,
and TG levels was observed after 12 months of
local therapy of GP, along with improving the
condition of periodontal tissues, reducing the
periodontal pocket depth and bleeding [13].

In conclusions, the relationship between the
plasma levels of proatherogenic indicators of
lipid metabolism and the severity of GP in
patients with CAD was established. The levels
of TC, LDL-C and AC significantly rise with
increasing destructive-inflammatory changes
in periodontal tissues in GP stage II, III and
1V, respectively, which indicates the progres-
sion of atherogenesis along with increased in-
flammatory processes in the periodontium. No
clear gender features of the analyzed indica-
tors of the lipid profile were revealed, except
for HDL-C in group I, LDL-C in groups II and
ITI, as well as TC in group III.

Thus, the association between the severity
of proatherogenic dyslipidemia and the GP
progression indicates that periodontal status
should be taken into account in the treatment
of patients with CAD and prevention of its
complications.
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