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Pesiome. B uMMyHoTIaToreHe3e capkorio3a U MexaHu3Max 00pa3oBaHUs IpaHyIeM MMPUHUMAIOT y4acTue
pa3IuyHbIe KIETKU UMMYHHOU CUCTEMBI U TIPOAYLIMPYEeMble UMU LIMTOKWHBI. B HacTosIee BpeMsi aKTUBHO
U3Yy4yaeTcs poJib XeMOKUHOB, UAET MOUCK KJIIOUEBBIX MOJIEKYJ, BaXKHBIX JJIsSI IPUBJIEUEHUS KIETOK UMMYH-
HOM CUCTEMBI B oUaru rnopaxeHus u hGopMUPOBAHUS TPaHyJIEM, a TaKXKe BIUSIOIIUX Ha UCXOMIbI Mpoliecca
rpaHnyneMoo0pa3oBaHus. Llenbio uccienoBanus siBuioch ornpeneinenue yposaeit CCL17/TARC u CCL22/
MDC XeMOKWHOB B IJ1a3M€ KPOBU OOJIbHBIX CAPKOUI030M, HE MOTYyYaBIIMX UMMYHOCYIIPECCUBHYIO Tepa-
nuto. YTo gBisieTcs akTyalbHOU 3a1a4ueil U1 yTOYHEHUS psiia aCTIeKTOB UMMYHOTIaTOTeHe3a 3a00JieBaHus, a
TakKe JIJTs1 MOMCKa MH(OPMATUBHBIX KIIMHUKO-1a00paTOPHBIX KPUTEPUEB OLIEHKU aKTUBHOCTU U MIPOTHO3a
3a6oJieBaHMsI. BbuTK nccaenoBaHbl 00pa3libl IJIa3Mbl KPOBH OOJIBHBIX capKoumao3oM (n = 52). Y 37% (19/52)
OTMEeYaoch OcTpoe, ay 63% (33/52) — xpoHudeckoe TeyeHue 3a0oieBaHus. KOHTposieM Cy>Kuinm oopasibl
nepudepruyeckKoil KpoBU, MOJTYYEHHBIE OT 22 MPaKTUYECKU 3I0POBbIX T0OPOBOJbLEB. KOHIIeHTpauuu xeMo-
KWHOB (TIT/MJT) ONIPEeAe/ISTINCH METOIO0M MYJIBTUIIIEKCHOTO aHan3a 1mo TexHoinorn XMAP (Luminex), Tect-
cuctembl Milliplex MAP (Millipore, CIIIA). V o6cnenoBaHHbIX O0JbHBIX OOHAPYKEHO TOCTOBEPHO TMOBbI-
IIEHHOE CoJiepXKaHUe XeMOKHMHOB OTHOCUTEIBbHO 310poBbIX uil: CCL17 — 78,24 nr/mia npotus 26,24 nr/mi,
p <0,001; CCL22 — 660,60 rr/mi nipotus 405,00 rir/mi, p < 0,001. AHaIM3 KJIMHUKO-Ia00paTOPHOI 3HA-
YUMOCTU YPOBHE XeMOKHHOB B IJ1a3Me€ KPOBU 00CIeTOBAHHBIX OOJIbHBIX CAPKOUI030M BBISIBUJI ITapaMeTPhI
WX YYBCTBUTEJBHOCTHU U CIIELIU(DUYHOCTHU. Y OOJIBHBIX C OCTPBIM TEUEHUEM CAPKOUI03a OHU COCTABUJIU: IS
CCL17 — 63% u 78%, CCL22 — 63% u 91%; nipu xponnueckom: CCL17 — 58% u 83%, CCL22 — 67% n
86% COOTBETCTBEHHO. Y GOJIHBIX C XPOHUYECKUM TeUeHUEM 3a00JIeBaHMST YCTAaHOBJIEHA MpsiMast TTOJIOXKK-
TeJIbHAs CBSI3b MEXIly YPOBHEM aHTMOTeH3MH-TIpeBpaliatoiiero ¢epmernTa (AI1P) 1 KOHIIEHTpaIeit XeMO-
kuHoB: 111 CCL17 (r = 0,530; p = 0,003), mng CCL22 (r = 0,446; p = 0,014). Y G0JbHBIX CAPKOUIO30M C
MpU3HaKaMy CUCTEMHOCTH 3a00JIeBaHMsI ObLT TOCTOBEPHO ToBbIIeH ypoBeHb CCL17: 102,82 1ir/MJ1 TpoTHB
32,72 ir/mi, p = 0,011. ¥YpoBHu xemoknHa CCL17 6bLIH JOCTOBEPHO MOBBIIICHBI Y OOJIBHBIX C IPU3HAKAMU
rernaToMerajiy 10 CpaBHEHUIO C OOJBHBIMH, He MMEIOIMIMMH WU3MEHEHUM HJaHHoro opraHa: 130,73 mr/mir
npotuB 1 51,60 rir/ma, p = 0,022. I1pu HaNTU4YKUK CIJIEHOMETAIMM OTHOCUTEILHO OOJIbHBIX 0€3 TAKUX MPU-
3HaKOB OTMEYAaJIOCh MOBBIIICHUE KOHIIeHTpaunii xeMoknHOB: CCL17 — 249,18 nr/ma nipotus 46,87 nir/mi,
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p = 0,002; CCL22 — 1271,40 rir/mi npotuB 660,63 nr/mii, p = 0,003. TakuM 00pa3oM, YpOBHU XEMOKHUHOB
CCL17 u CCL22 nipu capkoua03e MOTYT ObITb MCIIOJb30BaHbI B KAYECTBE JOMOJHUTEIbHBIX MTPOrHOCTU-
YeCKMX MapKepoB MPU XPOHUUYECKOM TEUYEHUM CapKOUJI03a C pa3HOU CTEeINEeHbI0 aKTUBHOCTU KJIMHUYECKUX
0COOEHHOCTEI, B TOM UMCJe, C HaJIMYMeM WU OTCYTCTBMEM CUCTEMHBIX MPOSIBJIEHUIT 3a001eBaHUS.

Knroueguie cnosa: capkoudos, xemoxunsi, CCL17, CCL22, naazma kpoéu

CHEMOKINES CCL17 AND CCL22 IN SARCOIDOSIS

Lazareva N.M.?, Baranova O.P.?, Kudryavtsev L.V.® ?, Isakov D.V .2,
Arsentieva N.A.¢, Liubimova N.E., Ses’ T.P.2, Ilkovich M.M.3,
Totolian Areg A.> ¢

@ First St. Petersburg State I. Pavlov Medical University, St. Petersburg, Russian Federation
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Abstract. Various immune cells as well as related cytokines are involved in immunopathogenesis of sar-
coidosis and mechanisms of granuloma development. Currently, a role for chemokines in sarcoidosis has been
extensively investigated, which is paralleled with a search for key molecules necessary for recruiting immune
cells to intrusion site and granuloma formation as well as affecting outcome of the latter. Our study was aimed
for determining level of plasma CCL17/TARC and CCL22/MDC chemokines in patients with sarcoidosis
who received no immunosuppressive therapy is of high priority for clarifying some aspects in underlying
immunopathogenesis as well as seeking out for secure clinical and laboratory criteria for assessing activity and
disease prognosis. We studied peripheral blood plasma samples of the patients with sarcoidosis (n = 52). In 37%
(19/52), they exhibited acute clinical manifestations, and 63% (33/52) had chronic sarcoidosis. The control
group included peripheral blood samples from healthy volunteers (n = 22). The chemokine concentrations
(pg/ml) were determined by multiplex analysis using XMAP technology (Luminex), and Milliplex MAP test
system (Millipore, USA). In the patients with sarcoidosis, significantly higher levels of chemokines were shown
relative to healthy volunteers: CCL17 — 78.24 pg/ml vs 26.24 pg/ml, p < 0.001; CCL22 — 660.60 pg/ml vs
405.00 pg/ml, p < 0.001. Evaluation of clinical and laboratory diagnostic characteristics for plasma chemokine
levels in sarcoidosis patients allowed to assess their sensitivity and specificity. The respective values were as
follows: in acute sarcoidosis: for CCL17 — 63% and 78%, CCL22 — 63% and 91%; in chronic sarcoidosis:
CCL17 — 58% and 83%, CCL22 — 67% and 86%, respectively. In chronic sarcoidosis the levels of this
chemokine correlated with the activity of angiotensin-converting enzyme (ACE), for CCL17 (r = 0.530;
p =0.003), for CCL22 (r = 0.446; p = 0.014). Patients with systemic lesions vs no systemic lesions (sarcoidosis
of the respiratory system only) had significantly elevated CCL17 level: 102.82 pg/ml vs 32.72 pg/ml, p = 0.011.
The concentration of chemokine CCL17 was significantly increased in patients with vs without signs of
hepatomegaly: 130.73 pg/ml vs 51.60 pg/ml, p = 0.022. Levels of chemokines was significantly increased in
patients with vs without ultrasound signs of splenomegaly comprising: for CCL17 —249.18 pg/ml vs 46.87 pg/ml,
p =0.002; for CCL22 — 1271.40 pg/ml vs 660.63 pg/ml, p = 0.003. Thus, it should be noted that the peripheral
blood plasma level of chemokines CCL17 and CCL22 may be used as additional prognostic markers in chronic
sarcoidosis with varying scoring of clinical signs including with/without systemic disease manifestations.

Keywords: sarcoidosis; chemokines; CCL 17; CCL22; peripheral blood plasma

Introduction

Sarcoidosis is a multisystem disease of unknown
etiology, featured with heterogenous clinical mani-
festations and outcomes, morphologically belon-
ging to granulomatous diseases and characterized by
developing specific necrosis-free sarcoid granuloma

in diverse organs, preferentially in the lungs and
bronchopulmonary Iymph nodes [10, 18, 23].
Various immune cells as well as related cytokines and
chemokines are involved in immunopathogenesis
of sarcoidosis and mechanisms of granuloma deve-
lopment. Sarcoid granulomas contain macrophages
ableto fuse and form multinucleated giant cellsaswell as
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helper CD4*T-cells (Th), whereas cytotoxic CD8"T-
cells (Tcyt), regulatory T-cells (Tregs), fibroblasts and
B-cells reside on periphery [23]. Still, it is unclear
what cell types largely play a crucial pathogenetic role
in sarcoidosis. In particular, granuloma formation and
macrophage activation in site of inflammation were
shown to be linked to type 1 Th-cells (Thl) as well as
plastic subsets of type 17 Th-cells (Th17) and relevant
cytokines [6, 9, 26].

A directed cell migration to the site of intrusion is
mediated by surface expression of specific chemokine
receptors able to ligate tissue-derived chemotactic
cytokines (chemokines). Currently, a role for chemo-
kines in sarcoidosis has been extensively investigated,
which is paralleled with a search for key molecules
necessary for recruiting immune cells to intrusion
site and granuloma formation as well as affecting
outcome of the latter [1, 2, 3, 14, 16, 17, 18, 19].
Such molecules, in turn, are related to resolution
of granuloma development and disease remission,
or, inversely, to triggering fibrogenesis in affected
organs [12, 16, 18, 21].

Chemokines CCL17/TARC (thymus and acti-
vation-regulated chemokine) and CCL22/MDC
(macrophage-derived chemokine) recruit Th-cells
bearing surface chemokine receptor CCR4 from
the circulation to inflammatory foci [11, 18, 24].
CCR4 receptor is expressed on Th2-cells, Tregs
as well as skin-migrating T-cells. Upon formation
of inflammatory focus in the connective tissue
beneath skin layers, CCL17 is expressed by dermal
microvascular endothelial cells, whereas CCL22
is mainly found in dermal dendritic cells. In this
regard, key function for CCL17 is recruitment and
penetration of lymphocytes through vascular wall in
the immediate vicinity to inflammatory site, whereas
CCL22 mainly accounts for directed cell migration
within the connective tissue outside blood vessels [8].

The level of CCL17 chemokine is an important
marker for assessing ongoing atopic dermatitis,
bullous pemphigoid and other skin disorders [22].
Severe progressive sarcoidosis was associated with
parallel rise in CCL17 level and peripheral blood
CCR4*CD4*T-cells compared to apparently healthy
subjects, as well as in biopsy histology samples from
damaged skin containing sarcoid granulomas [18, 20].
Dynamic three-year monitoring of sarcoidosis patients
evidences about prognostic importance of elevated
CCL17 level related to more aggravated clinical
course, lung injury, and transition to fibrogenesis stage
in affected tissues [18].

Chemokines CCL17 and CCL22 contribute to
skewing towards M2-polarized macrophage pheno-
type exerting pro-fibrotic properties and expressing
a whole set of cytokines and chemokines, including
CCL17 and CCL22 [18, 21]. The latter chemokines
were examined in activating fibrogenesis both in

experimental models and clinical practice in patients
with sarcoidosis, idiopathic pulmonary fibrosis and
some other diseases [7, 12, 13, 18, 21].

Thus, assessing level of peripheral blood plasma
CCL17 and CCL22 chemokines in patients with
sarcoidosis who received no immunosuppressive
therapy is of high priority for clarifying some aspects
in underlying immunopathogenesis as well as seeking
out for secure clinical and laboratory criteria for
assessing activity and disease prognosis.

Materials and methods

Patients with sarcoidosis (n = 52) aged 20-67 years,
who received noimmunosuppressive therapy including
systemic steroid therapy and plasmapheresis were
enrolled to the study. Blood samples were collected
after peripheral vein puncture into vacuum test tube
added with K;EDTA.

Sarcoidosis was verified based on histology
examination in 73% (38/52) patients and clinical
and chest X-ray data in 27% (14/52) subjects. All
patients were subdivided into two groups: acute onset
sarcoidosis (Lofgren’s syndrome, n = 19) and chronic
onset sarcoidosis (non-Lofgren’s syndrome, n = 33).
In the latter case, diagnosis was verified by histology
examination in 94% cases (31/33). All sarcoidosis
patients were examined in the Department of the
Research Institute of Interstitial and Orphan Lung
Diseases at the First St. Petersburg State I. Pavlov
Medical University of the Ministry of Healthcare
of Russian Federation. In control group, samples
of peripheral blood were collected from 22 age- and
sex-matched apparently healthy subjects. All subjects
provided informed consent, studies were conducted in
accordance with the WMA Declaration of Helsinki —
Ethical Principles for Medical Research Involving
Human Subjects with 2013 Amendments, Clinical
Practice Rules in the Russian Federation approved by
the Order of the Ministry of Healthcare of the Russian
Federation dated of 19.06.2003, No. 266, and Good
Clinical Practice Rules in the Russian Federation
approved by the Order of the Ministry of Healthcare
of the Russian Federation dated of 01.04.2016,
No. 200n.

Peripheralblood plasma cytokine level wasanalyzed
in parallel with assessing clinical, instrumental and
laboratory parameters. While examining patients,
there were assessed complaints, symptoms, systemic
organ injuries, elevated pulmonary artery pressure
(pPA, mm Hg) according to echocardiographic
examination (Echo-CG), enlarged lymph nodes,
aggravated pulmonary changes, spread of injury foci,
emergence and progression of fibrotic signs and other
manifestations of unfavorable sarcoidosis course
according to multispiral computed tomography
(MSCT), as well as change in pulmonary function
test by evaluating pulmonary volume. Intensity of
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sarcoidosis was assessed by measuring activity of
angiotensin converting enzyme (ACE, = 11U/ml)
in colorimetric assay with peptide substrate. Positive
data were considered at ACE activity > 70 IU,
reference level for subjects > 18 years of age was within
the range 20-70 ACE IU. Detailed description and
subsequent group subdivision based on ACE activity
were published earlier [15].

Concentration of plasma chemokines CCLI17/
TARC and CCL22/MDC (pg/ml) was measured
by using xMAP® Technology-based multiplex as-
say (Luminex, USA), commercially available kit
Milliplex MAP (Millipore, USA) with magnetic
micro-beads Milliplex Mag (USA), according to the
manufacturer’s instruction. Data were recorded and
analyzed on Luminex MAGPIX Instrument System
(Luminex, USA).

Statistical processing was carried out by using
software suites Statistica 8.0 (StatSoft, USA) and
GraphPad Prism 5.00 for Windows (GraphPad Prism
Software Inc., USA). The data on relative and absolute
count of various T-cell subsets were presented as
median (Me) and interquartile range (Qg,5-Qy7s).
A nonparametric Mann—Whitney test was used for
comparing data samples, whereas correlation analysis
was performed using the r-Spearman rank correlation
coefficient. Informativity of parameters, comparison
of two distinct parameters and selection of optimal
partition point were assessed by analyzing ROC
(receiver-operating-characteristic)-curve  followed
by calculating area under ROC-curve (AUC). In
addition, parameters of diagnostic sensitivity and
specificity were described.

Results and discussion

It was found that among patients with sarcoidosis
(n = 52) acute and chronic onset disease was observed
in 37% (19/52) and 63% (33/52) cases, respectively.
All patients with sarcoidosis vs healthy volunteers
had significantly elevated level both for CCL17 and
CCL22 chemokines.

The level of CCL17 comprised 78.24 (35.72-
167.40) pg/ml compared to volunteers showing 26.24
(13.28-49.55) pg/ml (p < 0.001), whereas CCL22
reached up to 660.60 (417.40-914.60) pg/ml vs 405.00
(287.50-508.00) pg/ml (p < 0.001).

While comparing chemokine level in patients
with acute (group 1) and chronic (group 2) onset
with control group it was found as follows: CCL17
was significantly elevated compared to control
group comprising up to 58.51 (31.80-169.10) and
60.02 (35.99-124.70) vs 26.24 (13.28-49.55) pg/ml
(p = 0.005 and p = 0.001), respectively. In contrast,
no inter-group difference was found for CCL17 level
(p = 0.894). On the other hand, level of CCL22 was
also increased in group 1 and group 2 vs control group
reaching up to 621.30 (348.50-840.80) and 660.60

(438.20-1073.00) vs 405.00 (287.50-508.00) pg/ml
(p = 0.007 and p < 0.001). Finally, no difference in
CCL22 level between patients with acute vs chronic
onset sarcoidosis was observed (p = 0.582).

The informativity of the examined Ilaboratory
parameters was assessed using ROC-analysis in both
acute and chronic onset sarcoidosis:

— acute onset sarcoidosis: sensitivity for CCL17
was 63%; specificity — 78%; AUC = 0.771; criterion
> 49,01 pg/ml; p = 0.005; sensitivity for CCL22 —
63%; specificity — 91%; AUC = 0.750; criterion
> 536.30 pg/ml; p = 0.006.

— chronic onset sarcoidosis: sensitivity for
CCL17 — 58%; specificity — 83%; AUC = 0.783;
criterion > 51.43 pg/ml; p < 0.001. Sensitivity for
CCL22 — 67%; specificity — 86%; AUC = 0.780;
criterion > 520.90 pg/ml; p < 0.001.

It is worth noting that in chronic onset sarcoidosis
with relatively low-grade activity characterized with
normal ACE magnitude (< 70 ACE IU), the level of
chemokines showed no significant difference from
those found in volunteers that for CCL17 reached
29.03(25.25-51.60) pg/ml (volunteers — 26.24 (13.28-
49.55); for CCL22 — 499.59 (312.87-639.92) pg/ml
(volunteers — 405.00 (287.50-508.00).

In contrast, sarcoidosis patients with elevated
ACE level (= 70 ACE IU) had these chemokines at
significantly higher level compared to those with
normal ACE concentration, and reached for CCL17 —
87.00 (37.86-118.77) vs 29.03 (25.25-51.60) pg/ml,
p = 0.039; for CCL22 — 734.48 (505.82-1063.44) vs
499.59 (312.87-639.92) pg/ml, p = 0.044.

Thus, concentration of chemokines CCL17
and CCL22 in the peripheral blood of patients
with sarcoidosis was significantly increased during
active inflammatory process that was confirmed by
correlation analysis in patients with chronic disease
course: a direct positive relation found between the
ACE level and chemokine concentration: for CCL17
the value Spearman’s correlation coefficient was
r=0.530; p=0.003, for CCL22 —r=0.446;,p=0.014.

To assess a potential role of such chemokines in
formation of systemic lesions during sarcoidosis, the
group of patients with chronic onset sarcoidosis was
divided into two subgroups: subgroup 1 — no systemic
lesions (sarcoidosis of the respiratory system only),
subgroup 2 — with systemic lesions.

Patients from subgroup 2 (systemic lesions)
vs subgroup 1 had significantly elevated CCL17
level: 102.82 (51.60-162.42) pg/ml vs 32.72 (17.75-
60.02) pg/ml, p=0.011.

There were identified groups of patients with/wit-
hout signs of hepatosplenomegaly to conduct higher
precision analysis of systemic manifestations in sar-
coidosis by comparing chemokine levels.
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TABLE 1. PERIPHERAL BLOOD PLASMA LEVELS OF CHEMOKINES CCL17/TARC AND CCL22/MDC (pg/ml) IN PATIENTS
WITH SARCOIDOSIS (n = 32) WITHWITHOUT HEPATO-SPLENOMEGALY, Me (Qq 55-Q, )

Signs of hepatomegaly Statlilsti- Signs of splenomegaly Statlilsti-
Chemokine _caly _caly
Y N significant Yes No significant
es o ) e N ®)
(n=9) (n = 23) (n=9) (n = 23)
130.73 51.60 _ 249.18 46.87 _
CCLATITARC | 100 82.049.18) | (27.58-92.35) | P =922 | (10282-379.39) | (27.58-92.35) | P =0:002
1063.44 660.63 _ 1271.40 660.63 _
CCL22IMDC | (754 48.1414.98) | (398.83-840.84)| P~ 0068 | (906 14-1417.06) | (347.64-835.85)| P = 0003

It was noted that such chemokines were signi-
ficantly elevated in patients with vs without hepa-
tosplenomegaly (Table 1).

The concentration of chemokine CCLI17 was
significantly increased in patients with vs without
signs of hepatomegaly: 130.73 pg/ml (102.82-
249.18) and 51.60 pg/ml (27.58-92.35), p = 0.022.
Along with that, level of CCL17 was significantly
increased in patients with vs without ultrasound signs
of splenomegaly comprising 249.18 pg/ml (102.82-
379.39) vs 46.87 pg/ml (27.58-92.35) respectively,
(p = 0.002). Moreover, similar pattern was also
observed for CCL22: 1271.40 pg/ml (906.14-1417.06)
vs 660.63 pg/ml (347.64-835.85) (p = 0.003).

The ROCanalysisallowedtoestablishthe peak value
ofthe informativity for plasma CCL17 level in patients
with sarcoidosis with and without splenomegaly, with
sensitivity — 89%; specificity — 65%; AUC = 0.865;
criterion > 78.24 pg/ml; p = 0.002.

Patients with chronic onset sarcoidosis were found
tohavesignificantlyincreased concentration of CCL17
and CCL22 chemokines coupled to splenomegaly
signs: CCL17 was 176.57 (90.57-373.32) pg/ml
and 49.23 (27.58-99.62) pg/ml, p = 0.009; CCL22:
1221.06 (714.88-1416.025) pg/ml and 650.28 (385.59-
790.76) pg/ml, respectively, p = 0.011.

Previously, it was published that high amount
of serum chemokine CCL17 was observed in some
disorders characterized by Th2-dependent mecha-
nisms of immune response. Among those are atopic
dermatitis, eosinophilic pneumonia, bronchial asth-
ma etc. [18, 22, 25, 27]. The data obtained over the
last years provided new insights into M2 macrophage
polarization triggering tissue remodeling for cytokines
from Th2 T-cells expressing chemokine receptor
CCR4 [13]. Such chemokines examined by us are
involved in activation and recruitment of regulatory
CCR4*T-cells profoundly contributing to immune
regulation and subsequent remodeling in damaged

tissues [5]. CCL17 and CCL22 are major chemokines
accounting for recruitment of CCR4*CD4*T-cells
from the circulation into lesion foci [8, 11, 18, 24].
In connection with this, it is worthy that the level of
serum CCL17 as well as count of peripheral blood
CCR4*CD4*T-cells were increased [20].

The data of our study evidence about significantly
elevated level for CCL17 and CCL22 chemokines both
in acute and chronic onset sarcoidosis compared to
control group. Moreover, a direct correlation between
level of such chemokines and ACE concentration as
a major clinical and laboratory marker of sarcoidosis
activity upon chronic disease course was also noted.
Such data evidence about potential use of measuring
CCL17 and CCL22 level as additional parameter for
sarcoidosis scoring that was also confirmed by rather
high sensitivity and specificity parameters as assessed
by ROC-analysis.

Nguyen CTH et al. suggest that 78% sarcoidosis
patients vs volunteers had elevated serum TARC/
CCL17 chemokine level. Subjects with higher amount
of this marker were featured with more severe clinical
symptoms as well as significantly higher level of
markers of disease activity and severity: serum ACE
level and soluble interleukin-2 receptor (sIL-2R).

Along with this, immunohistochemistry study of
biopsy materials revealed that sarcoid granulomas of
such patients had increased expression of CCR4*T-
cells and CCL17. High concentration of CCL17 was
also found in patients with lesions in the three or
more organs, i.e., in those having signs of the systemic
disease course [18].

The data obtained evidence about marked changes
in the level of examined chemokines not only in
patients with more active sarcoidosis, but also in those
with manifested systemic course: concentration of the
chemokine CCL17 was significantly higher in patients
with systemic manifestations, i.e., in subjects with or-
gans affected along with lungs.
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Signs of hepato/splenomegaly were evaluated by
abdominal ultrasound examination. A number of
patients had an articular syndrome, enlarged extra-
pulmonary lymph nodes (supraphrenic, periportal,
retroperitoneal, inguinal, cervical and other localiza-
tion), as well as eye damage (uveitis of sarcoid etio-
logy).

In addition, significantly higher level of plasma
CCL17 was noted in sarcoidosis patients with signs
of hepato / splenomegaly. The data of ROC-analysis
evidence about peak magnitude of sensitivity and
specificity for CCL17 level in patients with sarcoidosis
with and without splenomegaly.

Thus, measuring plasma CCL17 and CCL22 che-
mokines upon different clinical course of sarcoidosis
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