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FEATURES OF DYSLIPIDEMIA AND ITS INFLUENCE
ON ENDOTHELIUM FUNCTIONAL STATE
IN PATIENTS WITH RHEUMATOID ARTHRITIS
AND ARTERIAL HYPERTENSION

OcobAMBOCTI AUCAIITIAEMII TA 11 BIIAUB
Ha PYHKIJIOHAABHUM CTAH EHAOTEAIIO V HAIJIEHTIB
3 PEBMaTOIAHMUM apPTPUTOM Ta aPTEPiaAbHOIO IiIepTeH31er0

Abstract

Purpose of the study. Was to identify the
features of blood lipid spectrum and endothelium
functional state in patients with rheumatoid
arthritis (RA) and arterial hypertension (AH ).

Materials and methods. 83 patients were
examined (40 with RA combined with AH, 23 with
RA and 20 with AH ). The blood lipid spectrum and
endothelial function were studied in all patients.

Results. The analysis of blood serum lipid
parameters demonstrated that in patients with
RA, regardless of the presence of AH, there was a
significant increase of proatherogenic lipid profile
parameters in comparison with those in healthy
subjects.

It was shown, that lower concentrations of
high-density lipoproteins and higher atherogenic
coefficient indices was a characteristic feature of
thelipid profile in RA patients both with and without
AH -in contrast to the same parameters of the lipid
spectrum in patients with AH without RA. In the
groups of patients with RA a significant increase of
the brachial artery diameter at rest and decreased
indices of endothelium-dependent vasodilation
and endothelium-independent vasodilation were
revealed. Subjects with RA in combination with AH
had significantly lowerindices accordingtothetests
with both reactive hyperemia and nitroglycerin,
while in patients with RA without AH, only NG-test
was significantly lower.

Conclusion. Dyslipidemia of atherogenic type
and endothelial dysfunction develops at the initial
4

Pegepam

Mema docnidacenna. Buasumu ocobaueocmi Ji-
ni0Hoz0 cnekmpa Kposi i PYHKYIOHANLbHO20 CIMAHY
enHdomeniio Yy xX60pux Ha peémamoioHuil apmpum
(PA) ma apmepianvroto zinepmengiei (AT ).

Mamepianu ma memodu. Obcmenxerno 83 nayien-
mu (40 3 PA y noconanni 3 AI', 23 3 PAma 20 3 AT").
V 6cix xeopux eusuanu AinidHuUll cnexmp Kposi
ma Qynryir endomediio.

Pesynemamu. Ananiz ainiOHux napamempis
cuposamku Kpoei nokasas, w0 y xeopux Ha PA,
He3anexcHo 6i0 Haasnocmi AT, 6i03Haverno docmo-
gipHe 30i/bULeHHA KOHYeHmpayii npoamepozeHHux
NOKA3HUKIE Ninidoepamu 6 NOPi6HAHHI 3 AHALO02IY-
HUMU nokasnukamu 300posux ocib. Ocobrusicmio
sinidozpamu y xeopux Ha PA sak i3 HaaeHnicmio AT,
mak i 6e3 Hel, € 0isbUL HU3bKI KOHUeHmpayii Jino-
npomeidié 6ucoxoi wjinvHocmi i 6iabUL BUCOK NOKA3-
HUKU KoeQiuieumy amepozenHocmi HA Bi0MIHY
6i0 aHanoziuHUX napamempié JNini0H020 cnexmpy
Yy xeopux Ha Al Oe3 PA. YV epynax xeopux na PA
gid3naueHo docmogipre 30isbULeHHs Jiamempy nJie-
40601 apmepii Yy Cnokoi i 3MeHUWeHHA NOKA3HUKIE
endomedniilt 3anexcHol sazodunamauil i endomeiil
He3aaenHHol 6a300unAmayil Yy nOpi6HAHHI 3 epYnoio
Koumpoaio. Ilpu nopienanui docridxiysanux napa-
mempie y xeopux Ha AI' 6e3 PA 3 xgopumu Ha PA 6i0-
3HayYeHo, wo nayiecumu 3 PA 6 noednanni 3 AI' manu
00CcmoBipHO HUJMCY NOKA3HUKU NPU Npo8edeHHi npod
AK 3 PEAKMUBHOI0 2inepemieto, makx i 3 HimpozJaiuepu-
HOM, 6 moll yac ak Yy xeopux Ha PA 6e3 A" docmosip-
HO HudMcYe 0Y8 miJbKu noKa3HukK 6 npooi 3 HI.
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stages of rheumatoid process and depends on the
activity of the inflammatory process, the presence
of extra-articular manifestations and rheumatoid
factor seropositivity.

Keywords: rheumatoid arthritis, arterial
hypertension,dyslipidemia,endothelial dysfunction.

Bucnoeérxu. [Jucainidemia no amepozeHHOMY
muny i Juc@yHruyisa eHdomesnilo po3BUBAIOMbCA
Ha noyamrosux emanax (QOPMYEAHH DPeeMamoio-
HOo20 npouecy i 3anaexcamv 6i0 axkmueéHocmi 3a-
naavHo20 npoyecy, HAAEHOCMI NO3acyz2r0008Ux
npoaeie, cepono3umueHocmi 3a pesmMamoiOHuM
parxmopom.

Knwouwoei cnosa: peemamoionuii apmpum, apme-
piaavHa zinepmensia, Oucainidemis, OucQyHKYis
endomediio.

INTRODUCTION

Rheumatoid arthritis (RA) is an autoimmune
rheumatic disease, which is the most common
and severe in cohort of all joints inflammatory
diseases, the incidence of which in the population
ranges from 0,6 to 1,3% [1]. Now it has been proven
that the main reason of premature mortality in
RA (approximately 40—50%) are diseases of the
cardiovascular system caused by atherosclerotic
vascular lesions, which develops for 10 years
earlier than in the general population. It is assumed
that the atherosclerosis accelerated development
is actually a kind of extra-articular manifestation
of RA [2]. The standardized mortality rate from
cardiovascular accidents (myocardial infarction,
stroke, sudden coronary death) appears 1,5 times
higher in RA than in the general population [3].

To date, it has been proven that arterial
hypertension (AH)is the most important modifiable
risk factor not only in the general population, but
in RA patients too. The presence of AH 3—6 times
increases the risk of cardiovascular complications
in RA. The incidence of AH in RA is on average
50% higher than in the general population. There is
early development of isolated systolic hypertension
in patients with RA which is the most unfavorable
with respect to the cardiovascular complications
incidence. There are following possible reasons for
increased blood pressure (BP) in RA: the presence
of chronicinflammation and autoimmune disorders
that forms the basis of disease pathogenesis,
metabolic disorders, hypodynamia, genetic factors
and the use of antirheumatic drugs with potentially
hypertensive effects. It has been shown that in
about 56% of subjects with RA without signs of
cardiovascular pathology, systolic blood pressure
exceeds 140 mmHg and in a study conducted with
the participation of 400 patients with RA, the
presence of hypertension was revealed in 70,5% of
patients. It is a characteristic that hypertension in
persons with RA is highly resistant to therapy, and
of 60,6% of patients who were on antihypertensive
therapy, optimal blood pressure control was
achieved only in 22% [4]. The significance of
hypertension in the proatherogenic effect of RA
was also shown in a study of 75 patients with RA,
15 of whom (21%) had coronary atherosclerosis.

At the same time, patients with a combination of
RA and atherosclerosis were characterized by
a significantly higher prevalence of AH (46,7%
and 14,5%, respectively) [6]. The reasons for
atherosclerosis development and its accelerated
progression in patients with RA are not fully
clear. It has been shown that the pathogenesis
of these processes in RA is determined not only
by traditional risk factors such as dyslipidemia,
diabetes mellitus, AH, increased body mass index,
reduced physical activity, but also by the presence
of specific factors — primarily high grade chronic
systemic inflammation [6]. A number of studies
showed that an increased risk of cardiovascular
pathology in RA is associated with the presence of
dyslipidemia, but at the same time, it has a special
character, typical for the acute phase of the
inflammatory response [7].

Impaired endothelial function is one of the
most important mechanism of cardiovascular
pathology development in RA patients. The
endothelial dysfunction (ED) arises as a result
of systemic inflammation even in the absence of
traditional atherogenesis factors and significantly
affects the risk of atherosclerosis development and
progression [8]. Recently, in numerous studies,
ED has been discussed as an etiological factor for
blood pressure increasing and acts as one of the
hypertension pathogenesis component [5].

The literature pooled data suggests that
atherosclerosis is not so much a pathology
accompanying RA as a concomitant process of
cardiovascular system damage. However, the
lack of an unambiguous understanding of the
cardiovascular system state in wvarious clinical
variantsof RA, bothwithand without hypertension,
hinders the development of adequate methods for
the prevention of cardiovascular complications and
determined the necessity of present study.

The goal of the study was to identify the
features of blood lipid spectrum and endothelium
functional state in patients with RA and arterial
hypertension AH.

MATERIALS AND METHODS

In order to realize the goal of the study,
83 patients were examined on the basis of
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cardiorheumatological department of Municipal
Uncommercial Institution «City Hospital Ne 10»
of Zaporizhzhia City Council. All patients signed
appropriate informed consent form for study
participation. The mean age of the patients was
(51,6 = 5,1) years; there were 19 men (23,1%) and
64 women (76,9%). Such women predomination
ratio (1 : 3) corresponds to the literature data on sexual
dimorphism in patients with RA [7]. The following
groups were formed: Group 1 — 40 patients with RA
and AH, Group 2 — 23 patients with RA without
AH, and Group 3 — 20 patients with essential AH.
The diagnosis of RA was established according to
the American College of Rheumatology/European
League Against Rheumatism (ACR/EULAR)
(2010) classification criteria. The diagnosis of
arterial hypertension was established according
to the recommendation of the European Society of
Cardiology 2013 and the order of the Ministry of
Health of Ukraine Ne 384, May 24, 2012. The
mean duration of arterial hypertension was
(5,05 = 2,7) years, the average duration of RA was
(9,5 + 3,2) years. There were following prevalence:
seropositive in clinical and immunological
characteristics of RA (74,4% of patients),
systemic manifestations (71,8%), 2nd degree of
activity (63,8%), II-III radiological stages (79,5%),
I-IT degree of functional joint failure (71,8% ). The
control group consisted of 30 healthy volunteers
with normal blood pressure and without diabetes
mellitus, musculoskeletal system diseases and
cardiovascular system pathology. All groups of
patients were matched for age and sex.

Along with the generally accepted research
methods, the Dblood Ilipid spectrum and
endothelial function were studied in all patients.
Analysis of total cholesterol (TC), high density
lipoprotein cholesterol (HDL cholesterol) and
triglycerides (TG) was performed by means of
standard enzymatic method using test systems
«Roche Diagnostics», Switzerland. Low density
lipoprotein cholesterol (LDL cholesterol) was
calculated using the Friedewald W. T. formula:
LDL = (TC - TG/2,2) — HDL-cholesterol. The
atherogenic coefficient (AC) was calculated
using the A. N. Klimov’s (1995) formula:
AC = (TC - HDL-cholesterol)/HDL-cholesterol.
Endothelium functional state was assessed by
means of ultrasound method for determining of
the endothelial-dependent flow-mediated brachial
artery (BA) vasodilatation during the test with
blood flow mechanical stimulation according to the
recommendations set out in the Guidelines for the
ultrasound assessment of endothelial-dependent
flow-mediated vasodilatation of the brachial artery
(2002). Statistical analysis of the obtained data was
processed using the PSPP software (version 1.0.1,
GNUProject, 1988—-2017). During the analysis, we
used the methods of parametric and nonparametric
variation statistics. The wvariant distribution
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character was determined by the Kolmogorov-
Smirnov criterion. To describe normal distribution
data of the sample the mean value of the parameter
(M), standard error (m), and confidence coefficient
(p) were used. The results were considered
significant if the error probability was p < 0,05.
Relationship between the parameters was studied
by Spearman’s rank correlation method.

Research results and their discussion. In
patients with RA, hypertension at the time of
examination was controlled. At the same time,
the frequency of hypertension incidence increased
with age: in patients of the age group 20—40 years,
the percentage of hypertension was 24,36%,
in patients of the age group 40-60 years old —
67,95% . In the majority of patients (88,46%),
AH developed against the background of RA. In
the first two years from the moment of diagnosed
RA, AH was established in 21,79% . The average
duration of AH, which was formed against the
background of RA, was (5,83 = 2,35) years.
19 (48%) patients had grade I of AH, 21 (52%) —
grade II. The presence of arterial hypertension
was significantly associated with the presence
of extra-articular manifestations, in particular
Raynaud's syndrome (r = 0,61, p <0,05), as well as
with RF (r=0,37, p <0,05) and activity according
to the DAS scale (r = 0,23, p < 0,05). 96,12% of
RA patients with AH received standardized RA
therapy, of which the percentage of patients
taking methotrexate at doses from 7,5 to 20 mg per
week in combination with folic acid was 92,11%.
89,74% of patients received NSAIDs. Also,
we revealed a high percentage (69,23% ) of RA
patients with AH who received for a long time
(more than 4 months). GCS in doses from 2,5 mg
to 20 mg. 33,33% of RA patients with arterial
hypertension had clinical signs of CHF.

Analysis of lipid parameters of blood serum
showed that in patients with RA, regardless
of the presence of arterial hypertension, there
was a significant increase of parameters of the
proatherogenic lipid profile (TC, TG, LDL-C, AC)
compared with similar one of healthy individuals
(Table 1). A specific feature of the lipid profile in
RA patients with and without AH was lower HDL-C
concentration and higher AC values, in contrast
to similar parameters of the lipid spectrum in
AH patients without RA. There was a significant
direct correlation between the level of TG, AC and
the stage of AH (r = 0,31, p = 0,04 and r = 0,40,
p = 0,01, respectively). In patients with RA in
combination with AH, In the same group, TC,
LDL-C and AC parameters depended on the
activity of rheumatoid inflammation (r = 0,42,
p=10,01 and r = 0,53, p = 0,00 and r = 0,45,
p = 0,05 respectively). Direct correlations were
established between the concentrations of TC, AC
and C-reactive protein in blood serum (r = 0,45,
p=0,01landr=0,47, p= 0,01, respectively).
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Table 1
Characteristics of the lipid spectrum of blood serum depending on the presence of RA and AH
Groups TC, mmol/1 LDL-C mmol/1 | HDL-C, mmol/1 TG, mmol/1 AC, mmol/1
RA +AH,n=40 5,0 +0,2% 3,2+0,2% 1,1 +0,1% 1,5+0,1% 3,1 +0,2%
RA,n=23 5,1 +0,2*% 3,2+0,1* 1,1 +0,1% 1,5=+0,1% 3,7+0,3*
AH,n=20 5,1+0,1% 2,9+0,1* 1,5=+0,1% 1,5=+0,1% 2,4+0,6
Control Group, n =30 4,1 +0,1 2,4+0,1 1,3 =0,02 1,0 = 0,02 2,4+0,1

Note: * — p < 0,05 difference significance with the control group

In RA patients without AH, we revealed
significant medium strength inverse correlation
between AC and RA duration (r=-0,42, p=0,02) and
a medium strength significant direct correlation
between HDL-C and RA duration (r = 0,27,
p = 0,03). Also, there was an inverse significant
correlation of medium strength between the level of
HDL-C and the form of RA (r =-0,36, p=0,04) and
a similar relationship between the concentration of
TC and the X-ray stage (r = -0,39, p = 0,03).

Thus, traditional risk factors plays a role
which is no less in atherogenesis in RA than
inflammation [6]. According to a number of
major researchers puublications, the absence of
regular changes in the level of cholesterol and
triglycerides in the blood during the development
of cardiovascular manifestations is not a reflection
of the reduced role of lipid disorders in the
pathogenesisof atherosclerosisin RA, butindicates
onlytheirspecialnature. Thelipid profileinsubjects
with RA is usually described as proatherogenic and
its characteristic feature is not so much increased
LDL levels, but rather qualitative changes in their
structure. This is manifested, first of all, by the
presence of small density particles, which refletct
the proatherogenic nature of changes in the lipid
profile and it is combined with a 7-fold increase in
the risk of coronary artery disease and MI. Such
changes, usually, develops in parallel with a decrease
in the content of HDL-cholesterol and an increase in
the ratio of LDL-cholesterol/HDL-cholesterol [10].
Thus, the presence of preclinical atherosclerosis
in patients with RA, manifested by a significant

increase in carotid arteries of the intima-media
thickness and the frequency of detection of plaques
in it are combined with the presence of intense
systemic inflammation and increased plasma
concentration of CRP, ICAM-1, VCAM-1, IL-6 and
TNF-a, and lipid metabolism disorders with an
increased levels of plasma TG and a decreased one of
HDL-cholesterol. Multivariate regression analysis
established a relationship between IMT, CRP, the
presence of plaques, and plasma apoB levels [3].

As it follows from the Table 2, in both selected
groups of RA patients there was a significant
increase in the diameter of the brachial artery at
rest and decreased parameters of endothelium-
dependent (EDVD) and endothelium-independent
vasodilation (ENVD) compared with the control
group. EDVD and ENVD parameters in the group
of patients with arterial hypertension without
RA were also significantly lower in comparison
with those parameters of healthy persons. When
comparing the studied parameters of patients with
AH without RA and the same one in patients with
RA alone, it was found that patients with RA in
combination with AH had significantly lower probe
parameters of both reactive hyperemia (RH) and
with nitroglycerin test (NG), while in patients with
RA without AH, only the parameter in the test
with NG was significantly lower. So, the groups
of examined patients can be divided according to
the severity of disorders of the vasoregulatory
function of the endothelium: AH, RA without AH,
RA in combination with AH.

Table 2

Endothelial function parameters depending on the presence of RA and AH

Parameter RA + AH, RA, AH, Control group,
n =40 n=23 n=20 n=30
Initial flow velocity, m/s 0,58 =0,16* 0,57 +0,20%* 0,70 =0,15 0,69 +0,16
Initial BA diameter, mm 3,9 +0,68% 4,0 +0,58% 3,60 = 0,52 3,40 = 0,6
Flow-dependent dilation at 60 sec, % 14,77+ 8,36% | 14,3 +12,08* | 18,11 +11,9* 22,18 = 4,88
NG-induced dilatation, % 18,04 =12,7** | 19,7+10,1%* | 20,6 + 3,4** 25,3 +6,3
Reactive hyperemia, % of speed increasing | 107,8 = 29,5%* | 133,7 = 22,8% | 119,2 = 22,1%* 145,4 42,4

Note: Significance of parameters differencesin comparison with the data of the control group: * — p <0,05-0,001;
** —gsignificance of differences between flow-dependent dilation and NG-induced dilatation in groups, p < 0,05—-0,001
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In patients with RA in combination with AH, an
inverse significant relationship between the EDVD
parameter and ESR level (r = -0,26, p = 0,03)
was revealed. In patients with RA without AH,
an inverse significant correlation was obtained
between EDVD and the form of RA (r = -0,33,
p = 0,04), ESR level (r = -0,26, p = 0,03). ENVD
was also correlated with the ESR parameter (r = 0,11,
p=0,04).

According to the literature data, one of the
most important mechanisms of cardiovascular
pathology development in RA and its main
prognostic signs is endothelial dysfunction, which
is a result of systemic inflammation even in the
absence of atherogenesis traditional factors and
significantly affects atherosclerosis development
and progression risks [11]. Thus, in a study of
young patients with RA and low disease activity,
it was shown that the intensity of endothelium-
dependent relaxation was reduced from 5,7 to
3,2%, while regular treatment for 1 year was
accompanied by its significant normalization [12].

In accordance with the results of a number
of modern clinical trials, the nature of vascular
damage in RA has significant features. In contrast
to the traditional course of atherosclerosis with a
predominant damage of the aorta and large arteries,
RA resulted a diffuse damage of the arterial system
with clear functional signs of arteriosclerosis and
involvement of microcirculation vessels. [13].
In the clinical study of 66 patients with RA,
systemic inflammation, which was characterized
by an increase in the CRP level and an increase
in ESR, was combined with signs of generalized
endothelial damage and an increased plasma levels
of von Willebrand factor. Under these conditions
disturbances of microvessels functional state
was manifested by the abnormal nature of their
endothelium-independent relaxation, the intensity

of which has inverse correlation with CRP level.
4-week anti-inflammatory therapy resulted
decreasing of CRP levels, but not normalization of
vascular function [14].

CONCLUSIONS

1. There were significantly more expressed
lipid spectrum disturbances (decrease in HDL-C
and an increase of AC) in patients with rheumatoid
arthritis in combination with arterial hypertension
and in patients with rheumatoid arthritis without
arterial hypertension comparing with those, who
have hypertension without rheumatoid arthritis. At
the same time, in patients with rheumatoid arthritis
without arterial hypertension, there were more
expressed decreasing in HDL-C and an increasing
in AC compared with patients with rheumatoid
arthritis in combination with arterial hypertension.

2. Dyslipidemia of atherogenic type develops
at the initial stages of the formation of the
rheumatoid process and depends on the activity
of the inflammatory process, presence of extra-
articular manifestations and rheumatoid factor
seropositivity.

3. There is a more significant impairment of
endothelial function in patients with rheumatoid
arthritis in combination with arterial hypertension
compared with patients with rheumatoid arthritis
without arterial hypertension and arterial
hypertension without rheumatoid arthritis.

4. Dysfunction of the endothelium revealed
already in the early stages of rheumatoid
inflammation process and is associated with
extra-articular manifestations, the presence
of rheumatoid factor and the activity of the
pathological process.
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