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SERUM CONCENTRATION OF IMMUNE, ENDOCRINE

AND ENDOTHELIAL BIOMARKERS IN PATIENTS

WITH RHEUMATOID ARTHRITIS ASSOCIATED WITH DIFFERENT
VARIANTS OF METABOLIC STATUS TREATED WITH INFLIXIMAB

Oranskiy S. P., Yeliseyeva L. N.

AWHAMUYECKUE USMEHEHUSA CbIBOPOTOYHOW KOHLLEHTPALLUU
HEKOTOPbIX UMMYHOSHAOKPUHHbIX U SQHAOTEAUAABHbLIX
BMOMAPKEPOB NMPU OCHOBHbIX BAPUAHTAX METABOAUYECKUX
HAPYLUEHWI Y NALUEHTOB C PEBMATOUAHbIM APTPUTOM

HA ®OHE TEPANMUU UHPAUKCUMABOM

C. . OpaHckui, A. H. EAuceesa

Ky6aHCcKMM rocyAQpCTBEHHbIM MEAMLLUHCKUI YHUBepcuTeT, KpacHoaap,
Poccuickas Peaepaums

Aim of the study: Evaluation the effect of infliximab (I) on traditional indicators of activity and several cytokine, hormonal
and endothelial serum biomarkers in patients with rheumatoid arthritis (RA) with different types of metabolic status.

Material and Methods. 37 patients with RA (30 women and 7 men) with DAS28 index 7.2-7.4 (associated with
normal body mass index — BMI, obesity and cachexia) treated with | and methotrexate were included in this study. In
all patients we determined traditional markers of RA activity (DAS28, ESR, C-reactive protein) and serum biomarkers —
tumour necrosis factor-a (TNF-a), interleukins-6, 10 (IL-6, IL-10), adiponectin, vascular endothelial growth factor
(VEGF), cortisol using enzyme linked immunosorbent assay.

Results. In all patients we found high activity of RA traditional markers and high levels of TNF-a, IL-6, VEGF before |
started. Low initial levels of adiponectin and high levels of cortisol we found in patients with RA associated with obesity.
After 22 weeks of | course we determined decreasing of traditional RA markers and TNF-a, IL-6, VEGF in patients with
normal BMI. In patients with RA and obesity we found increasing of adiponectin concentration from 2.1 (0.8-3.9) ng/ml
t0 5.8 (4.9-7.7) ng/ml, decreasing of high TNF-a initial level and no reduction of high IL-6 initial level.

Conclusions. Thus, we have found that in general, infliximab therapy may be effective in any variants of metabolic
status in patients with RA through beneficial effect with correction of most traditional and serum biomarkers. Because
obese patients present a more pronounced pro-inflammatory activation and decreased adiponectin effectiveness of
the biological therapy may be reduced in this group.
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Llenb nccnenoBaHust: OLEHUTb BIMSIHUE MHGNMKCMMaba Ha TpaaMLUMOHHbIE NMoKa3aTenn akTMBHOCTU PeBMaTo-
WIAHOro apTpuTa 1 psij, naToreHeTMYeCK 3HaYNMbIX MUMMYHHOSHA0KPUHHBIX U 9HO0TENNASbHbBIX CbIBOPOTOYHbIX 610-
MapkepoB Mpu passiMyHbIX BapmaHTax MeTaboNnyeckmnx HapyLeHnin y NnauneHToB ¢ peBMaTouaHbiM apTputom (PA).

MaTtepwnan n metoabl. 37 nauneHToB ¢ PA (DAS28 7,2-7,4) npn HanM4Mm HOPManbHOro MHAEKCA MacChbl Tena —
VMT, oxupeHus n runotpodun Ha ¢oHe Tepanum nHoankcumadbom Oblv BKAOYEHbI B JAHHOE MCCrenoBaHue.
Y BCcex nauneHToB onpeaeneHbl TpaamuUmMoHHble Mapkepbl akTuBHocTu PA (DAS28, ESR, C-reactive protein), a Takxe
cnenylouie CbIBOPOTOYHbIE BriomMapkepbl — pakTop Hekpo3 onyxonu-a (TNF-a), nHTepneliknnbl-6, 10 (IL-6, IL-10),
aOVMNOHEKTUH, BACKYASPHbIA aHaoTennanbHbii paktop pocta (VEGF), kopTmnaon, ncnonb3osanca TeepnodasHbiii
MMMYHOMEPMEHTHbIN aHanNuns.

Pesynbtatel nccnenoBaHud. Y BCex NauveHToB onpenesieHa NCxoaHas Bbicokasi akTUBHOCTb PA no peaynstatam
nccnenoBaHus TPAaaMUMOHHbBIX MapKePOB, a TakXke BbICOKME CbIBOPOTOYHbIE YpOoBHU TNF-a, IL-6, VEGF. CHuxeHne
MCXOOHbIX CbIBOPOTOYHbLIX YPOBHEN 3aPUKCUPOBAHO A/ aAMMNOHEKTUHA U KOpTU3ona B rpynne PA ¢ oxunpeHunem.
Mocne 22-HepenbHOro kypca nevyeHns onpefeneHo CHMKEHME TPaaMLMOHHbBIX MapkepoB akTUBHOCTU PA 1 TNF-q,
IL-6, VEGF y nauneHTOB ¢ HopMasbHbiM MMT. Y naumeHToB ¢ PA B couyeTaHnn ¢ oXupeHnem obHapyxXeHo yBenmye-
HMe CbIBOPOTOYHOM KOHLIEHTpauum agunoHektTnHa ot 2,1 (0,8-3,9) Hr/mn oo 5,8 (4,9-7,7) Hr/mn, cHuxeHue TNF-a,
OTCYTCTBME U3MEHEHUI NCXOAHO MOBbILLEHHOr0 yPOBHS IL-6.

BbiBOAbl. Hamun ycTaHoBNEHO, 4TO MHONKCUMab MoxeT OblTb 3addekTUBEH Npu Il0OOM BapnaHTe MeTabosimyeckmnx
M3MeHeHU Ha GpoHe PA C y4eTOM NOSIOXKUTENBHOIO BIMSHUS HA 60MbLUIMHCTBO M3Y4aBLUMXCS CbIBOPOTOYHbLIX OMoMap-
KepoB. B To xe Bpemsa 3apPeKTUBHOCTb Tepanum MHGIMKCMMaAOOM MOXET CHUXATLCS Y NALUWMEHTOB C OXUPEHMEM.

Knto4yeBble cioBa: peBMaTOM,quIﬁ apTpunT, OXKnpeHune, ULUTOKUHbI, SHAOoTesInaJlbHas ,CU/IC(DyHKLlVIFI, 6MOMapKepbl
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quent autoimmune diseases, with up to 1.3 %

prevalence in the world, which is also associated
with a high risk of disability [3, 7]. Death frequency in
RA higher than in general population and registered
at the same level as the under severe cardiovascular
disease, diabetes and some tumors [12]. However,
little is known about the interactions between diffe-
rent immune, endocrine and endothelial factors in RA
patients with different variants of metabolic status
that may be associated with poor quality of life and
lack of effectiveness of therapy [5].

An inadequate production of sex hormones, cortisol, ad-
renocorticotropic hormone and cytokines described in RA
patients [8], however, its limited data about this factors in dif-
ferent types of metabolic status in RA.

Metabolic changes can be associated with the effects of
adipokines. One of the key adipokines is adiponectin, a cy-
tokine-like protein hormone that regulates metabolism and
may interacts with cytokines, endothelial growth factors [4,
13]. Adiponectin level decreases in patients with obesity,
metabolic syndrome and type Il diabetes mellitus that that
associates with a poor prognosis [14]. Increased produc-
tion of serum adiponectin and correlation of adiponectin with
proinflammatory cytokines was found in RA patients with nor-
mal body weight [9, 11]. Serum concentration of key patho-
genic factors (cortisol, adiponectin, interleukins and endo-
thelial growth factors) in RA patients with different variants of
metabolic status has not been investigated completely.

In recent years, biological therapy of rheumatoid
arthritis with antibodies to proinflammatory cytokine
actively administered. Gremese E. et al. found the
decrease in efficiency of anti-cytokine therapy in patients
with obesity [6]. Also it is not enough to determine the
possible influence of biological therapy in patients with
RA as traditional indicators of RA activity, and the most
importantimmune, endocrine, and endothelial biomarkers
at various variants of metabolic status.

Aim of the study was to evaluate the effect of infliximab
on traditional indicators of activity and several cytokine,
hormonal and endothelial serum biomarkers in patients with
rheumatoid arthritis with different types of metabolic status.

Material and Methods. The study was approved by
the Ethics Committee of the Human Studies of Kuban
State Medical University (Krasnodar, Russian Federation)
and was conducted according to principles of the Helsinki
Declaration of the World Medical Association (2008
revision). Informed consent was received from all patients
and the control group. The study included 37 patients
(30 women and 7 men) admitted to the Rheumatology
Department of Kuban State Medical University and
Krasnodar Regional Hospital with RA. They were divided
into 3 groups: patients with normal BMI (n=15), patients
with obesity (n=12), and patients with underweight (n=10)
according WHO classification [15]. The control group
(20 persons) was formed from healthy blood donors and
randomized with RA groups using stratified randomization
by age and sex. RA groups and the control group did
not differ according to demographic characteristics. RA
groups did not differ according to clinical characteristics
and medications (Table 1).

We excluded the patients with concomitant infectious,
oncological diseases, purulent conditions of any localization,
and those with renal, hepatic, or cardiac insufficiency. Before
enrollment in the study the majority of RA patients received
methotrexate as a disease-modifying drug, without differenc-
es in dosages and duration of therapy between RA groups.
Most patients received low-dose prednisolone for 16.2+5
months and NSAIDs in demand mode during 19.2+6 months
before entering the study. In the formation of groups into ac-
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Rheumatoid arthritis (RA) is one of the most fre-

count information about the equivalence of the total dosage
of prednisone and NSAIDs All patients were treated with inflix-
imab (Remicade, Schering-Plough). Dosing and administra-
tion maintained by the manufacturer’s annotations. A single
dose was adjusted at the rate of 3 mg/kg. Infusions were re-
peated at 2 and 6 weeks after the first infusion and then ev-
ery 8 weeks (total number of injections ranged from 5 to 12).
Patients were assessed standard clinical and immunological
markers RA. The RA diagnosis was established by ACR diag-
nostic criteria (1987) [1] or ACR/EULAR (2010) [2, 10].

Table 1
Basic demographic and clinical characteristics
of the study cohort

Control Normal Os?te' "V{,r;?er"—g
Parameter | group BMI (nZ patignts
(n= 20) (n= 15) 12) (nzlo)
Number 10
of women 16 (80) 12 (80) 8 (80)
o (83)
(%)
N
Of“nnqgﬁr(%) 4(20) | 3(0) |2@17)| 20
Age, years 52.0 53.0 52.0 55.0
(50.0- (51.0- | (50.0- (51.0-
60.0) 62.0) 57.0) 59.0)
Current
smoking, 15 15.4 15.4 16.7
n (%)
RA dura- _ 6.5 6.0 6.7
tion, years (4.5-9) (5-9) (5.4-10)
Rheuma-
toid factor 11
positivity, - 13 (87) (92) 9 (90)
n (%)
ACCP-posi- 11
tivity, - 14 (93) (92) 9 (90)
n (%)
C-reactive 20.5 20.0 22.0
protein, - (14.9- (14.0- (13.0-
Mr/n 20.2) 28.0) 29.0)
ESR, mm/h 8.0 35.5 33.0 31.0
(2.0- (26.0- | (14.0- (15.0-
10.0) 39.5) 38.0) 34.0)
DAS28 B 7.3 (g'g_ 7.4
(6.3-7.8) 7.7) (6.2-8.1)
Current
methotrex- 10
ate, - 11 (73) (83) 8 (80)
n (%)
Current
prednisone _
(low dos- 6 (40) 5 (42) 4 (40)
es), n (%)
Current
NSAIDs, - 5(33) 3 (25) 3 (30)
n (%)

Data presented as median and quartiles to in percent's.

We assessed the disease activity with the Disease Ac-
tivity Score (DAS28), including tender and swollen joint
count and general health status. After overnight fasting,
hemogram and leukocyte count, erythrocyte sedimenta-
tion rate (ESR), elemental serum biochemistry (electro-
lytes, urea, creatinine, albumin, standard liver function
tests, transaminases, bilirubin, albumin), rheumatoid fac-
tor, and C-reactive protein (CRP) were determined. Blood
samples were collected in sterile Vacutainer tubes, cen-
trifuged at 3500 rpm for 15 minutes at 4 °C, and stored at
—-80 °C in pyrogen-free polyethylene tubes. Body mass in-
dex (BMI) was calculated according to the formula: [body
weight/height?] (kg/m?).
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We measured the serum concentration of adiponec-
tin, VEGF, IL-6, cortisol using the BioVendor (Modrice,
Czech Repubilic), Invitrogen (Camarillo, CA, USA), and
Protein Contour Ltd (Saint-Petersburg, Russian Fed-
eration) kits with using immune-enzyme analysis (an-
alyzer Statfax 2100, Awareness Technology Inc., USA).
All data were processed using Statistica 6.0. (Statsoft,
USA). Considering the asymmetrical shape of distri-
bution (Kolmogorov-Smirnov test), data was present-
ed as medians and ranges. Differences between un-
paired samples were measured with the nonparametric
Mann-Whitney test. We also performed a correlation
analysis between all parameters studied in patients
with RA.

Results and Discussion. In all patients enrolled in the
study we find high levels of traditional markers of RA activity
(DAS 28, ESR, CRP). We also registered high serum levels
of proinflammatory cytokines, which are important in the
pathogenesis of RA — TNF-q, IL-6 and anti-inflammatory
interleukin-10 (IL-10) in all patients (Table 2).

Traditional markers of rheumatoid arthritis and several cytokine,
endocrine, endothelial biomarkers in different metabolic variants
in patients treated with methotrexate and infliximab

Increasing VEGF serum production determined in patients
with all metabolic variants. Serum adiponectin was detected
at a higher level in the group with normal BMI compared to
a group with obesity — 8.9 (7.2-11.3) and 2.1 (0.8-3.9) pg/
ml. Proinflammatory cytokine activation was most intensive in
obese patients who have had higher values of the concentra-
tion of TNF-q, IL-6 and lower — IL-10 compared with patients
with normal BMI. It is noteworthy that in patients with obesity
was determined higher than the control group baseline corti-
sol whereas the group with normal BMI and hypotrophy, corti-
sol concentration was reduced.

Infliximab therapy in most patients, determine the ade-
quacy of anti-inflammatory effect of the drug, which is man-
ifested by a decreasing in the traditional indicators of RA ac-
tivity (DAS28, ESR and CRP) and a decreasing TNF-o, IL-6
production and increasing IL-10. It's important, that in the
group of patients with obesity we determined reducing the
concentration of IL-6, while in the groups with normal BMI
and hypotrophy we registered reducing the concentration of
this cytokine.

Table 2 _ Reduced adipc_mectir_] level significaqt-
able = |y increased only in patients with obesity
from 2.1 (0.8-3.9) ng/ml to 5.8 (4.9-
7.7) ng/ml. VEGF production after inflix-
imab course significantly decreased in all

_ | Con- ; Normal : Underweight groups, except for patients with a BMI re-
r?waerta(‘er trols V\éi BMI (()nb:eig patients duction.
(n=20) (n=15) (n=10) Serum cortisol level after infliximab
DAS28| - 0 7.3 (6.3-7.8)* 7.2 (6.9-7.7)* 7.4 (6.2-8.1)* therapy was significantly increased only
. . . in the group with normal BMI - from 209
22 3-1p(_30"831) 4-853-09'054-2) 3-7p§30"5-45) (167.3-221)t0287.2(201.9-512.1)nmol/!
ESR 123 | 0 | 33.5(26 0-37 5)* 39.3 (221-42)* 37.2 (29 2-40 1)* (~0,04), in the group with obesity cortisol
mm/h (8'2 : : : : : : : level was determined above the control
et values and did not change after treatment.
16.1) | 22| 21.0 E)1=7626§8-1)* 26-1[&%-8‘1‘-8)* 27.2 53136964311'1)* In patients with RA and different vari-
CRP, | 42 | 0| 27.1(153-286) | 269 (14-28)* 1329 | ants of methabollc stalus we found hian
mg/'I (2'5 : ' ' : : activity of relevant biomarkers cytokine
e i i i (TNF-0, IL-6), and markers of endothe-
&) 22 152 %13(')30?'2)* 18'2p(=13 gfll)* 139 (plfézoio'l)* lial dysfunction (VEGF). Thus in patients
- - - with obesity we registered maximum of
;:7;&, (165.32_ 0 [163.2(98.3-187.2)%[192.1 (121.9-206)*§[176.2 (112.2-201.2)* proinflammatory ~ activation, decreased
217) [ 22| 75.2(30.1-92)% | 82.1(64.1-127)% | 92.3 (72.9-110.2)* | @diponectin hypercorticoidism and mo-
p=0.03 p=0.04 p=0.04 derately in comparlson.wnh the same pa-
IL-6, | 10.2 | 0 | 201.1(98.5-267.2) |329.8 (199.4-379)*5| 200 (167.2-241.9)*| 'ameters in patients with a normal body
pg/ml| (4.7; mass index. Infliximab d_emonstrate_d an-
20.9 | 22 | 164.2 (92.5-204.3). | 297.4 (191.2-304.2) | 143.4 (121.9-174.2).| fi-inflammatory effect with decreasing of
p=0.04 p=0.08 p=0.04 both the traditional indicators of RA activity
IL-10, | 63.8 | 0 | 373.7 (283.2-403)* |221.1 (132.1-312)*5| 419.2 (382.1-534)* | (DAS28, ESR and CRP) and also decrea-
pg/ml | (29.1- sing of T_NF-a produc’qon. Besponse toin-
79.05) | 22 {361.2 (293.2-398.1)*| 339.2 (212-370.2)* | 310 (298-365.2) | fliximab in patients with different variants
p=0.06 p=0.03 p=0.04 of methabolic status homogeneous - op-
timal response registered in patients with
- - * - * - kS

fi‘s):;l (%8 0 209 (167.3-221)* |572.1 (398.2-601)*§| 301.2 (298-352.1) normal and low body mass index, in pa-
nmol/1| 660) | 22 [287.2 (201.9-512.1)%| 498 (371- 501.3)* |325.6 (301.3-389.2)%| tients with obesity we found persistently

p=0.02 p=0.05 p=0.06 hlgh levels of IL-6 and cortisol.
. Conclusions. Thus, we have found

- - - % - E3 3

ﬁg::'t’& (36_-"781) 0 8.9 (7.2-11.3) 2.1(0.8-3.9)"8 12.7(9.3-14.8)"8 that in general, infliximab therapy may
ng/ml 22| 7.2(6.9-9.3) 5.8 (4.9-7.7) 9.1 (8.4-16.2) be quite effective in any variants of me-
p=0.05 p=0.04 p=0.05 tabolic status with decreasing in both tra-
ditional markers of RA activity and the
:a’:?:{l (1%03- 0 | 111(73.1-158)* [175(171.8-203.9)*6[ 119 (108.1-169.2)* | |oii sy of the investigated immune, en-
30.4) | 22| 91 (82-101.1)* |92.7 (81.9-118.2)%§ | 95.2 (76.3-105.1)« | docrine and endothelial biomarkers. In
0=0.02 0=0.04 p=0.04 our opinion intensive proinflammatory

Dynamics of indicators against the background of the
indicated in table as:

0 week - before the administration of infliximab, 22 weeks (after the fifth

administration of infliximab).

Data are presented as: median and quartiles. Statistical differences in the treatment
ofeach groupwere evaluated usingthe Wilcoxontest(pvaluesare presentedinthetable).
* — statistically significant differences with the control group (Mann-Whitney test), § — stati-
stically significant difference with the group with normal body mass index (Mann-Whitney

test).

use of infliximab is

activation and hypoadiponectinemia may
decrease the effectiveness of the biolo-
gic therapy in RA patients. Given the gro-
wing obesity rate in RA we consider it ne-
cessary to develop recommendations for
the normalization of body weight in the
target group that can potentially increase
the effectiveness of the expensive biologic
therapy.
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ASSOCIATION OF INSULIN RESISTANCE AND OBESITY
WITH IMPAIRED IMMUNE RESPONSE TO HEPATITIS B

VACCINATION IN HEALTH CARE WORKERS
Tkachenko L. I.!, Maleyev V. V.2, Rtishcheva L. V.!

1 Stavropol State Medical University, Russian Federation
2 Central Research Institute of Epidemiology, Moscow, Russian Federation

ACCOUUALUA NUHCYAUHOPE3IUCTEHTHOCTU U OXKUPEHUA
C HESPPEKTUBHOCTbIO BAKUUHALLUN OT BUPYCHOTIO
FEMATUTA B Y MEAUUUHCKUX PABOTHUKOB

A. U. TkayeHko!, B. B. Maaees 2, PTuwesa A. B.!

1 CTaBpOnoAbCKMIA rOCYAQPCTBEHHbIN MEAULIMHCKUI YHUBEPCUTET, Poccuickas Peaepaums
2 LLeHTPAAbHBIN HOYHHO-UCCAEAOBATEABCKUIA MHCTUTYT 3MUMAEMUOAOTHH,
Mocksa, Poccuickas Pesepaums

At the study was to evaluate immune response to HBV vaccine in Health care workers (HCWs) and detect risk fac-
tors of non-responsible persons. Descriptive retrospective analyses of antibodies’ titer dynamics in 98 HBV vaccina-
ted HCWs conducted from 1998 to 2011 years annually were evaluated by measuring serum HBsAb levels, by ob-
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