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Ilens. BoigsBUTH KIMHUYECKUE U 1a0OpAaTOPHBIE OCOOCHHOCTH COBMECTHOTO TEUEHUS Me-
TabOJIMYECKOT0 U CYCTaBHOTO CUHAPOMOB. Mamepuanst u memoost. B uccienoBaHuu ydact-
BoBajo 126 venosek. M3 Hux Obu1o chopmupoBano 3 rpynmsl: B 1-yio Bouio 46 manueHToB C
KOMOPOUIHOH martonoruei, Bo 2-yo — 44 nanuenTa ¢ MeTaboJIuYECKUM CUHJIPOMOM, B 3-bIO —
36 4denoBeK C CyCTaBHBIM CHUHIAPOMOM. OLEHMBAIUCH CIEAYIOIIUE MapaMeTpbl: aHTPOIOMET-
puyecKkre NaHHble (PocT, Macca Tella, MHIEKC MAacChl Tella, OKPYKHOCTb TallUU), JTUIUIHBIN
CIIEKTp, TJIMKUPOBAHHBIA Te€MOIIOONH, Hecneuu(puuIeckue MapKephl BOCHAJICHUS, CYTOYHBIN
npoduib apTepuanbHoro nasieHus. Peszynsmamsl. B rpyrnne KoMopOUIHON MATONOTHU TO-
JydeHbl 00Jiee BBICOKUE CpeHue 3HaueHus Maccel Tena — 115,8 [60;140] kr, yem Bo 2-0ii u 3-
el rpynnax — 93,5 [72;130] u 71,5 [58;98] kr, COOTBETCTBEHHO; MMOKa3aTelb CKOPOCTH OCela-
HUus puTpountoB — 18,3 [5;34] MM/4 — OBUT TOCTOBEPHO BHINIE, YeM BO 2-0if rpymme (11,5
[2;24] mm/9), a menuana xonectepuna (6,18 [5,39;6,85] mmounb/in) Bellie, 4eM B 3-eil rpyimne
(4,82 [3,48;5,61] mmoun/n). B 1-0if u 2-0#f rpynmax 3aperucTpupoBaHbl 00Jiee BRICOKUE Cpe/i-
HUE MOKa3aTelu CUCTOJMYECKOTO apTeprualbHOr0 JaBICHHS 110 CPABHEHHIO ¢ 3-eil rpymnmoil —
158,5 [120;190]; 154,6 [115;190] u 126,4 [96;168] MM pT CT, COOTBETCTBEHHO. Bbt6oodwt. Y
MalMeHTOB C COYETAaHHBIM TE€YEHHEM MEeTa0OIHMYEeCKOr0 U CyCTaBHOT'O CHHAPOMOB BBHISBICHBI
0oJiee BHICOKME 3HAUEHMS] MACChl TeJla U CUCTOJIMYECKOro apTepuasbHoro nasieHus. Ilo nan-
HBIM J1a0OpaTOpHOTO 00CIeA0BaHUs Y OONBHBIX C KOMOPOUIHBIM COCTOSHUEM HaOIIOJAI0TCS
0oJiee BBICOKME MOKA3aTENIN XOJIECTEPUHA U CKOPOCTH OCEIAaHUS HPUTPOLUTOB, YEM MPU U30-
JMPOBAHHBIX MATOJOTHUSX.

Knwouesvie cnosa: memabonuueckuti cuHopom, CyCmMagHOU CUHOPOM, KOMOPOUOHOCMD,
pesmamuieckue 3a0071€6aHUS.
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Aim. To identify clinical and laboratory peculiarities of a combined clinical course of
metabolic and articular syndromes. Materials and Methods. In the research 126 individuals
participated. They were arranged into 3 groups: the 1% group included 46 patients with
comorbid pathology, the 2™ group — 44 patients with metabolic syndrome, and the 3% group —
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36 patients with articular syndrome. The following parameters were evaluated: anthropometric
data (height, body mass, body mass index, waist circumference), lipid spectrum,
glycohemoglobin, nonspecific markers of inflammation, daily profile of arterial pressure. Re-
sults. In the group with comorbid pathology higher average values of body mass were record-
ed — 115.8 [60;140] kg in comparison with the 2" and 3% groups — 93.5 [72;130] and 71.5
[58;98] kg, respectively; erythrocyte sedimentation rate — 18.3 [5;34] mm/h was reliably high-
er than in the 2" group (11.5 [2;24] mm/h), and median cholesterol (6.18 [5,39;6,85] mmol/L)
was higher than in the 3% group (4.82 [3,48;5,61] mmol/L). In the 1% and 2™ groups higher
average values of systolic arterial pressure were recorded in comparison with the 3¢ group —
158,5 [120;190]; 154,6 [115;190] and 126,4 [96;168] mm Hg, respectively. Conclusions. In
patients with combined metabolic and articular syndromes higher values of body mass and
systolic arterial pressure were identified. Based on the laboratory findings, parameters of cho-
lesterol and erythrocyte sedimentation rate were higher in patients with comorbid condition
than in those with the isolated pathologies.
Keywords: metabolic syndrome, articular syndrome, comorbidity, rheumatic diseases.

Metabolic syndrome (MS) is character- these conditions are low social-economic sta-
ized by derangement of all kinds of metabo- tus, hypodynamia, excessive body mass, arte-
lism, increase in mass of visceral fat, rial hypertension, insulin resistance and
hyperinsulinemia and insulin resistance, and hyperinsulinemia, and also hereditary predis-
elevation of the arterial pressure. This pathol- position and genetic anomalies [8]. Such pro-
ogy affects about 20-35% of population of cesses as chronic inflammation, oxidative
Russia [1]. Also common in Russian Federa- stress and metabolic disorders also lead to
tion are rheumatic diseases. According to the these pathologies [5].
data of Health Ministry, 15 min individuals Aim of work — to identify clinical and
with diseases of this group are recorded [2]. laboratory peculiarities of a combined clinical
Their main manifestation is articular syn- course of MS and AS.
drome (AS) which is a complex of symptoms Materials and Methods
resulting from damage to the anatomical In the work 126 individuals participat-
structures of joints [3,4]. Patients with meta- ed. They were arranged into 3 groups: the 1%
bolic disorders are more inclined to develop- group included 46 patients with comorbid pa-
ment of the articular pathology. In recent 10 thology, the 2" — 44 patients with MS, and
years increased incidence of comorbidity of the 3" group — 36 individuals with AS. The
MS and AS has been noted [5-7]. A high in- average age of participants was 45.2+8.08
cidence of a combination of these syndromes years. Distribution of respondents in groups
can be attributed to common risk factors and by rheumatic nosology is given in Table 1.
similar pathogenesis. Contributing factors to

Table 1
Distribution of Respondents by Rheumatic Nosology

Rheumatic Nosology 1% group, 3% group,

n/% n/%
Gonarthrosis 22/47.8 12/33.3
Gouty arthritis 10/21.7 7/19.4
Rheumatoid arthritis 9/19.5 10/27.9
Psoriatic arthritis 5/11.0 7/19.4
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Into the research individuals with MS
were included on the basis of recommenda-
tions of Russian Society of Cardiologists
(2013). Requirements to patients with AS
were:

eexistence of rheumatic disease with
damage to knee joints — gonarthrosis (except
the 4th stage according to Kellgren-
Lawrence), psoriatic, rheumatoid and gouty
arthritis;

ediagnosis of the disease stated by a
rheumatologist not later than 3 months before
the study;

eno administration of intraarticular in-
jections within 1 month before the study, and
cancellation of nonsteroid anti-inflammatory
drugs 1 week before the study.

Criteria for exclusion were the follow-
ing conditions: 4th stage gonarthrosis accord-
ing to Kellgren-Lawrence, endocrinopathies
including diabetes mellitus, chronic disease of
kidney, detachment of retina, diabetic foot,
ischemic heart disease, arrhythmias of differ-
ent genesis, hematological and neoplastic dis-
eases, pregnancy, lactation period, intake of
hypolipidemic drugs. Besides, into the re-
search were not included patients with viral
and bacterial infections, congenital patholo-
gies of the musculo-skeletal system and trau-
matic lesions of the knee joints, and with
mental disorders.

Participation in the research was volun-
tary. All respondents signed Informed consent

approved by Ethical Committee of RyazSMU
of Health Ministry of Russia.

In the process of work anthropometric
parameters were measured: height, weight,
body mass index (BMI) and waist circumfer-
ence. Laboratory parameters were evaluated
reflecting the condition of lipid and carbohy-
drate metabolism — cholesterol (ChS), low
density lipoproteins (LDL), high density lipo-
proteins (HDL), triglycerides (TG), glyco-
hemoglobin (GH), and non-specific markers
of inflammation — erythrocyte sedimentation
rate  (ESR), C-reactive protein (CRP),
seromucoid. Daily monitoring of arterial
pressure was conducted.

The height was measured using vertical
height meter, and weight — using floor scales.
Waist circumference was measured with a
centimeter tape in a vertical position. BMI
was calculated from the formula: body mass
(kg)/height (cm)?. Laboratory analyses were
carried out on a semiautomatic analyzer
ClimaMC-15. Glycohemoglobin was deter-
mined using analyzer of Statfax 4500 compa-
ny. Daily monitoring of arterial pressure was
conducted on MJI-01-JToax monitor. Mathe-
matical processing of the results was carried
out using programs MS Excel 2012 and
Statistica, version 10.0.

Results and Discussion

The type and degree of obesity were
identified in anthropometric examination of
patients. The results are presented in Table 2.

Table 2
Anthropometric Data of Patients of Studied Groups (Me [Q25:Q75])
Groups
Parameter 1t (MS+AS), 2" (MS), 37 (AS),
n=46 n=44 n=36
Height, cm 174 [160;186] 172 [158;188] 172 [162;182]
Weight, kg 115.8 [60;140] 93.5 [72;130] 71.5 [58,98]
BMI, kg/m’ 32. 9 [24.5;40.5] 30.9 [20.9;44.6] 23.6 [21.2;33.0]
Waist circumference, cm 104.5 [92;120] 100 [84;132] 74.5 [68;98]

The average value of BMI in the 1%
group corresponded to | degree of obesity
according to WHO classification (1997). Six
patients (13.0%) had excessive weight, 22
patients (47.8%) had | degree obesity, 13 pa-

tients (28.2%) — 11 degree obesity, 5 patients
(11.0%) — 111 degree obesity.

In the 2" group median BMI also cor-
responded to | degree of obesity. Excessive
body mass was stated in 15 individuals
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(34.1%), 1 degree of obesity — in 18 individu-
als (40.9%), 11 degree — in 7 (15.9%), 111 de-
gree — in 3 (9.1%). The average BMI in the 3¢
group corresponded to the normal weight.
However, 5 individuals had excessive body
mass (13.8%), and 4 — | degree obesity
(11.1%), but nevertheless, these patients had
no abdominal obesity and metabolic disorders
that excluded MS.

Thus, anthropometry revealed signifi-

cant differences in body mass: in the group of
combined MS and AS higher values of BMI
were noted than in comparison groups
(p<0.05), as well as a tendency to increase in
the waist circumference.

It is known that the condition of fat and
carbohydrate metabolism influences the
course of MS and AS [1,9]. Data of examina-
tion of lipid spectrum and parameters of
glycohemoglobin are given in Table 3.

Table 3
Analysis of Parameters of Lipid and Carbohydrate Metabolism in Patients of Studied Groups
(Me [Q25:Q75])
Groups
Parameter Reference values 1T (MS+AS), 2" (MS), 37 (AS),
n=46 n=44 n=36
Total ChS, mmol/L 3.30-5.50 6.18 [5.39;6.85] 6.13 [5.32;6.78] 4.82 [3.48,5.61]
LDL, mmol/L <3.0 3.2 [2.6;5.7] 3.2[1.0;4.0] 2.4[2.1;3.3]
HDL, mmol/L 0.9-1.9 1.1]0.7;1.7] 1.20.7;3.1] 1.4[1.0;1.6]
TG, mmol/L 1.00-2.29 1.90 [1.40;4.30] 2.05[1.20;3.10] 1.40 [0.68;2.60]
HbAIC, % 4.0-6.0 5.25[3.4;7.3] 4.86 [3.2;7.2] 450 [3.86.3]

In evaluation of lipid profile the average
values of cholesterol, LDL and triglycerides
in all groups did not cross the reference lim-
its. In the 1% and 2™ groups increase in the
average values of total cholesterol and LDL
was noted. In patients with comorbid pathol-
ogy the average value of the total cholesterol
was reliably higher than in individuals with
AS (p<0.05). In all groups median HbA1C
was within the reference range, but patients

with the combined pathology showed a ten-
dency to a higher value of this parameter.

According to literature data, metabolic
disorders in MS and in rheumatic pathology
are promoted by systemic chronic inflam-
mation [10,11]. Such parameters as CRP,
seromucoid and ESR reflect severity and
activity of the inflammatory process. Re-
sults of study of these parameters are given
in Table 4.

Table 4
Nonspecific Markers of Inflammation in Patients of Studied Group
(Me [Q25:Q75])
Groups
Parameter Reference Values 1T (MS+AS, 2" (MS), 37 (AS),
n=46 n=44 n=36
CRP, units 0-5.00 5.83 [0;14.00] 5.41[0;9.10] 3.26 [2.26;8.70]
Seromucoid, units up to 0.20 0.30 [0.14;0.54] 0.24 [0.12;0.48] 0.27 [0.11,0.62]
ESR, mm/h 2-15 18.3[5;34] 11.5 [2;24] 16.1 [2;34]

Median ESR in the group of comorbid

Arterial

hypertension

iS a common

pathology was reliably higher than in the
group with MS (p<0.05). The average value
of CRP in the 1* group was higher than in
comparison groups, however, no statistically
significant difference was obtained.

symptom in MS and rheumatic diseases. It is
induced by hyperinsulinemia, dyslipidemia,
chronic inflammatory process, endothelial
dysfunction, hyper reactivity of the sympa-
thetic nervous system and activation of hypo-
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thalamic-pituitary-adrenal axis [12,13]. In our
work parameters of the average daily arterial

pressure were evaluated (Table 5).

Table 5
Data of Daily Monitoring of Arterial Pressure in Patients of Studied Groups
(Me [Q25:Q75])
Groups
Parameter 17 (MS+AS), 2 (MS), 3 (AS),
n=46 n=44 n=36
Systolic arterial pressure, mm Hg 158.5 [120;190] 154.6 [115;190] 124.6 [96;168]
Diastolic arterial pressure, mm Hg 95.5[82;110] 90.1 [70;110] 80.7 [65;101]

In the 1% and 2™ groups higher parame-
ters of systolic arterial pressure were recorded
as compared to the 3% group (p<0.05) with a
tendency to higher values of diastolic arterial
pressure. The obtained results can be ex-
plained by a combination of several simulta-
neously existing mechanisms of development
of hypertension in patients with comorbid pa-
thology and MS.

Thus, based on the data of some clinical
and laboratory examinations, the peculiarities
of combined course of MS and AS were iden-
tified. Patients with the comorbid pathology
had higher BMI parameters. There was also
found a tendency to increase in the waist cir-
cumference which is an indirect evidence of a
more pronounced abdominal obesity in this
group. The obtained results agree with the
data of other authors who described a signifi-
cant increase in body mass in individuals with
MS and AC, as, for example, in gout [14].

Analysis of lipid profile showed in-
crease in the level of cholesterol and LDL in
blood of patients with MS. Here, the extent of
increase in cholesterol was significantly high-
er in comorbid pathology. The obtained data
do not contradict the results of other studies.
Derangement of lipid metabolism is typical of
all patients with MS [15]. Dyslipidemia is
also commonly recorded in individuals with
rheumatic pathology [16,17]. In particular,
the levels of cholesterol and LDL in patients
with rheumatoid arthritis are noted to be in-
creased before the onset of the disease [18].

Evaluation of nonspecific markers of
inflammation in the group with comorbid pa-
thology revealed a more evident increase in
ESR and the level of CRP indicating a high
activity of inflammatory process. Similar
changes were obtained in the works of other
authors who studied these parameters in indi-
viduals with rheumatoid arthritis, and with
combination of osteoarthrosis, arterial hyper-
tension and obesity [10,19].

Higher parameters of systolic arterial
pressure were recorded in patients with MS
and in its combination with AS. These results
were anticipated since arterial hypertension is
the main component of MS. For individuals
with rheumatic pathology elevated blood
pressure is a confounding factor that enhances
immunoinflammatory and autoimmune re-
sponse in an organism [13,20].

Conclusions

1. In patients with metabolic and articu-
lar syndromes higher parameters of body
mass were identified.

2. Combination of the given syndromes
is associated with a more pronounced hyper-
cholesterolemia.

3. Comorbid pathology is characterized
by accelerated erythrocyte sedimentation rate
which indicates high activity of a chronic in-
flammatory process.

4. High level of systolic arterial pres-
sure is more characteristic of metabolic syn-
drome and of its combination with articular
pathology.
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