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Objective —to discover role ofimmune disorders in clinical manifestations formation of mixed cryoglobulinemia in patients with CHC.

Material and methods. 214 patients with CHC were included in the study. The conducted research on frequency of detection
and quantitative content of non-organ-specific autoantibodies and circulated immune complexes in reference to presence and
degree of the mixed cryoglobulinemia manifestation.

Results. It was found that spectrum of autoantibodies was extended in patients with CHC in case of emergence of signs
of the mixed cryoglobulinemia. In case of presence of clinical signs of hemorrhagic cryoglobulinemia vasculitis formation.
Frequency of IgG cardiolipin detection was 82.1 % in patients with symptoms of Meltzer’s triad. RF-IgM in 100 % exceeded
this index in patients of other groups (P < 0.01). RF-IgM and RF-IgG quantitative content in the blood serum was the highest
(P < 0.01) in patients with CHC and presence of the mixed cryoglobulinemia manifestation in comparison with the patients
who had no clinical and biochemical signs or had only biochemical signs of the mixed cryoglobulinemia. Level of IgM and
IgG cardiolipin were the highest on condition of hemorrhagic cryoglobulinemia vasculitis (P < 0.01). Progressing of the mixed
cryoglobulinemia manifestation was combined with the enlarging (P < 0.01) of CIC quantitative content which correlated with
RF-IgM (r = +0.36, P < 0.05), IgM cardiolipin (r = +0.38, P < 0.05) and IgG cardiolipin (r = +0.45, P < 0.05).

Conclusions. Frequency of detection and quantity of RF-IgM and RF-IgG, IgM cardiolipin and IgG cardiolipin in patients
with CHC increases in case of emergence and progressing of the mixed cryoglobulinemia. Increase of non-organ-specific
autoantibodies and rise of its quantitative content in patients with CHC in case of emergence and progressing of clinical and
biochemical signs of the mixed cryoglobulinemia combines with the rise of CIC in the blood serum which correlates with RF-
IgM and RF-IgG, IgM and IgG cardiolipin.

KniHiko-naToreHeTMUHe 3HaYEHHSA iIMyHHMX nopyweHb Y MaHidecTauii
3MiLaHoi KpiornobyaiHeMii y XBOpUX Ha XpOHiUHMKM renatut C

0. 0. ®dypuk, H0. K. PbokoHb, 0. B. PA60KOHb

MeTa po6oTu — 3'icyBaT ponb iMyHHIX NOPYLLUEHb Y PO3BUTKY KMiHIYHMX NPOSBIB 3MiLLAHOI KpiornobyniHemii y XBopux Ha
XPOHiuHui renatut C.

Marepianu Ta MmeToau. Y gocnimkeHHs 3anyunnn 214 xsopux Ha xpoHivHui renatut C. MNpoaHanisyBanu YacToTy BUSBMEHHS
Ta KiNbKICHUIA BMICT OpraHOHECTeLMIiYHNX aBTOQHTMTIN i LMPKYIIOYMX iIMYHHIX KOMMNEKCIB Y B3AEMO3B'A3KY 3 HAsIBHICTIO
Ta CTyneHeM BMpa3HOCTi 3MiLLaHoi kpiornobyniHemii.

Pe3ynkTati. BrsiBunu posLumMpeHHs CniekTpa aBToaHTUTIN, 30iMbLUEHHS IXHBOTO KiNbKICHOrO BMICTY Ta BMICTY LIMPKYTOYUX
iIMYHHMX KOMIMIEKCIB Y XBOPUX Ha XPOHIYHMI renatut C npw NosiBi Ta MPOrpecyBaHHi 03HaK 3MilLaHoi kpiornobyniHemii. 3a
HasIBHOCTI KMiHIYHWMX NPOSBIB reMopariqHoro kpiornobyniHeMiyHoro Backynity 3 dhopMyBaHHaM Tpiagu Menbtuepa yacTota
BUSIBNEHHs kapaioniniHy IgG craHosuna 82,1 % , a RF-IgM — 100 % i nepesuLLyBana Lei NoKasHUK y NaLieHTiB iHLLMX rpyn
(p < 0,01). KinbkicHuin BMicT RF-IgM i RF-IgG y cupoBatui kposi 6yB Hansuwmm (p < 0,01) y XBOpWX Ha XPOHIYHMI renatut
C i3 HasBHICTIO KNiHIYHMX NPOSBIB 3MilLaHOi KpiornobyniHeMmii NOPIBHAHO 3 NawieHTamu, Ski He MatoTb KMiHiKO-BioXiMIYHMX
nposiBiB abo MatoTb TiNbki BioXiMivHI 03HaKK 3milLaHoi kpiornobyniHemii. PiBeHb kapgioniniHy IgM i IgG 6yB HalBuLMM 32
YMOB MOSIBM reMopariyHoro kpiornobyniHemiyHoro sackynity (p < 0,01). MporpecyBaHHsi 03HaK 3MiLLaHoi kpiornobyniHemil
MoeAHyBanock i3 HapocTaHHaM (p < 0,01) BMICTY LIMPKymtOoumX iMyHHUX KOMMNEKCB, Lo koperiosano 3 RF-IgM (r = +0,36,
p < 0,05), kapgioniniHom IgM (r = +0,38, p < 0,05) 1 kapgioniniHom IgG (r = +0,45, p < 0,05).

BucHoBKW. Y xBOpWX Ha XpOHiuHWiA renatut C yactoTa BusBneHHs RF-IgM i RF-IgG, kapgioniniy IgM i IgG Ta iXHil kinbkic-
HUI BMICT 30iNbLLYETLCS 32 YMOB MOSIBU Ta NPOrpecyBaHHs! KNiHIYHWMX 03HAK 3MilLaHoi kpiornobyniHeMmil. 36inbLUeHHs 4acToTy
BUSIBNEHHS OpraHOHeCNeLMIiYHNX aBTOaHTUTIN i NiABULLEHHS IXHBOTO KiflbKICHOrO BMICTY Y XBOPMX Ha XPOHiYHMI renatut C
NPy NOsIBi Ta MPOrpecyBaHHi KNiHiko-BioXiMiYHMX 03HaK 3MilLaHoi kpiornobyniHemii NoegHyeTbCS 3 HapocTaHHAM BMicTy LIIK
y cupoBarTLi KpoBi, Wwo kopentoe 3 RF-IgM ta RF-IgG, kapaioniniHom IgM 11 1gG.

KAvHMKO-naToreHeTUUecKoe 3HaueHne UMMYHHDBIX HapyLLeHWH B MaHUdecTauuu
CMeLLUaHHOW KPUOTAOOYAMHEeMUM Y NALMEHTOB C XPOHUUECKUM renatutom C

E. A. ®ypuk, 10. H0. PA60KoHb, E. B. PA6okoHb

Lienb paboTbl — BbISICHUTL POSib UMMYHHbIX HApYLLEHWIA B PA3BUTUM KIMMHUYECKVX NPOSIBNEHNIA CMELLaHHO Kprornobynu-
HEMWW Y BONBbHBIX XPOHMYECKM renatutom C.
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Matepuanbi u MmeToabl. B viccnenosaHme BkntodeHo 214 6onbHbIX XpOHUYeckuM renatutom C. MNpoBeaeH aHanms 4acToTbl
BbISIBMEHUS N KONMMYECTBEHHOTO COAEPKaHWS OpraHOHECNELIMDUYHBIX ayTOAHTUTEN U LIMPKYNMPYHOLLIMX MMMYHHbIX KOMMIIEKCOB
BO B3aVIMOCBSI3/ C HANMYMEM W CTEMEHBIO BBIPAXKEHHOCTW CMELLIaHHOW KpUOriobynMHeMnK.

Pesynbratbl. OTMEYEHO pacluMpeHne CrnexkTpa ayToaHTUTEN, yBEMMYEHUE UX KOMMYECTBEHHOTO COLEPXXaHNs U CofepKaHns
LIMPKYTIMPYHOLLMX UIMMYHHbIX KOMMIIEKCOB Y BOMbHbIX XPOHUYECKUM renatutom C npy NosiBNEHUM 1 NPOrpeccpoBaHiy NpuaHa-
KOB CMeLLIaHHOM KpuornobynuHemuy. MNpn HanU4Ymn KMHUYECKNX NPOSIBIIEHWUI reMOpparu4eckoro KpuornobynuHeMnyeckoro
BackynuTa ¢ hopmupoBaHmem Tpuaabl Menbruepa YactoTa BeisieneHus kapanonuniHa IgG coctasnsina 82,1 %, a RF-IgM —
100 % v npeBbILLana aToT Nokasatenb Yy naumeHToB apyrvx rpynn (p < 0,01). KonnyectaeHHoe coaepxanue RF-IgM n RF-IgG
B CbIBOPOTKE KpOBYM 6bINo BbICOKUM (p < 0,01) y 60MbHBIX XpOHUYECKUM renatutom C ¢ HanuumeMm KNMHUYECKUX NPOSIBIIEHNIA
CMeLLaHHOW KpUornoBynMHEMIUN MO CPABHEHWIO C NALMEHTAMW, KOTOPbIE HE UMEIOT KITMHUKO-BMOXMMUYECKMX MPOSIBIIEHWIA U
MMEOT N BroxMMmuYeckve NpruaHaki cMeLLaHHo KprornobynuHemuy . YpoBeHb kapauonunuHa IgM u IgG bbin cambim
BbICOKAM B YCMOBMWSAX MOSIBMIEHUS reMopparmyeckoro kpuornobynuHemmudeckoro Backynuta (p < 0,01). Mporpeccuposaxe
NPU3HAKOB CMELLAHHOW KpUOrmobynmHeMMmn co4eTanock ¢ HapactaHuem (p < 0,01) conepxaHust LMPKYNMPYOLLX UMMYHHbIX
komnnekcos, koppenuposasno ¢ RF-IgM (r = +0,36, p < 0,05), kapauonunuHom IgM (r = +0,38, p < 0,05) 1 kapaonMnuHoBLIMK
IgG (r=+0,45, p < 0,05).

BbiBoAbl. Y 60nbHbIX XpoHnyeckum renatutom C yactota BbisiBneHus RF-IgM n RF-IgG, kapauonunuHa IgM 1 IgG v ux
KONMYeCTBEHHOE COLEPXaHVe YBENUYMBAETCS B YCMOBUSX MOSIBIEHNS U MPOrPECCUPOBAHUS KITMHUYECKUX NMPU3HAKOB CMe-
LUAHHOM KPUOTNOBYNMHEMUN. YBENUYEHNE YaCTOThI BbISIBNIEHUS OpraHOHECNELMMUYHbIX ayTOAHTUTEN W NOBLILLEHNE UX
KONMYeCTBEHHOTO cogepXaHns y 60MbHbIX XPOHUYEeCKkUM renatutoM C npu NOsSIBEHUM 1 NPOrpeccupoBaHnm KIMHUKO-B1o-
XMMUYECKIX NPU3HAKOB CMeLLIaHHOW KprornobyrmHeMmmn coveTaeTcs ¢ HapacTaHnem cogepxanus LYK B coiBopoTke kpoBsu,

yto koppenupyert ¢ RF-IgM n RF-IgG, kapamonunnHoseimmu IgM 1 IgG.

Especial part in the development of extrahepatic disease
manifestations, that increase mortality risks, is assigned
to chronic hepatitis C (CHC) [1-3]. The main extrahepatic
manifestation is mixed cryoglobulinemia (MC) that can be
the first clinical onset of the disease or can progress several
years after the pathogen is detected [3,4].

Immune responses play the leading role in the de-
velopment of extrahepatic manifestations. Such reflects
emerge in response to HCV replication not only in a liver
but also beyond. The lymphotropicity of this mainly B-cell
virus makes conditions for development of extrahepatic
manifestations of CHC [5,6]. Interaction of HCV surface
antigens with the CD81 specific receptors on the B-cell
membrane leads to reduce in their activation threshold
and suppression of apoptosis. B-cells proliferation is ac-
companied by the increased production of autoantibodies,
the formation of circulating immune complexes (CIC) and
mixed cryoglobulins. This creates the substrate of patholog-
ical immune responses that are a ground for extrahepatic
manifestations. According to the contemporary resources
there is no organ or a system that can not be involved
to the pathological process in case of HCV-associated
mixed cryoglobulinemia [7,8]. Despite significant amount
of researches that are related to the CHC issues the role
of autoimmune disorders in extrahepatic manifestations
formation have not been yet fully investigated.

Objective

Discover the role of immune disorders in clinical manifes-
tations formation of mixed cryoglobulinemia in patients
with CHC.

Material and research methods

214 patients with CHC of the hepatological centre of Zapo-
rizhzhia Region Infectious Clinical Hospital were recruited
into the study. Age of the patients was from 18 to 60 (Me
38(Q,,~Q,,) years. There were 122 male and 92 female
among them. All patients were involved to the research
randomly and by their informed consent.
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Special investigation methods included determining of
blood serum composition: mixed cryoglobulins through a
spectrophotometric method; antinuclear antibodies (ANA)
(MICROWELL ELISA, USA); rheumatoid factor (RF) IgM
and IgG (ORGENTEC, Germany); cardiolipin IgM and 1gG
(MICROWELL ELISA, USA); CIC (Hycult biotech, USA);
immunoferment method. 30 healthy people composed a
control group. All special analysis were conducted in Edu-
cational medical and laboratory centre of ZSMU (Head of
the department — Professor A. V. Abramov).

According to the presence and manifestation degree of
mixed cryoglobulinemia in patients with CHC the patients
were divided into the following groups: | group — 51 patients
that had no clinical and biological marks of mixed cryoglob-
ulinemia; Il group — 67 patients who had only biochemical
marks of mixed cryoglobulinemia without any clinical
manifestations; Il group — 68 patients with the biochemical
marks of cryoglobulinemia and several manifestations of
cryoglobulinemic syndrome (evident general weakness,
arthralgia); IV group — 28 patients with biochemical marks of
mixed cryoglobulinemia and manifestations of hemorrhagic
cryoglobulinemia vasculitis.

Statistical data processing of the achieved results
was performed with the help of the formed database of
the examined patients and healthy people in the pro-
gram «STATISTICA® for Windows 6.0» (StatSoft Inc.,
Ne AXXR712D833214FANS5). All special research results
were presented as Me (Q,—Q,), where Me is median,
Q,; — lower quartile, Q,, — upper quartile. Mann-Whitney’s
criterion was used to assess the validity of the difference
in quantitative characteristics between two independent
samples. The Chi-square method (x?) was used to assess
the reliability of the difference between qualitative characteris-
tics between two non-dependent samples. To assess the re-
lationship between the features, the Spirman rank correlation
method was used to calculate the correlation coefficient (r).

Research results and discussion

According to the comparison results of frequency of positive
RF manifestation in blood serum composition in patients
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Table 1. Frequency of detection of non-organ-specific autoantibodies in patients with CHC depending on the presence and degree of mixed
cryoglobulinemia manifestation, n (%)

Factor Patients with CHC (n = 214)

1 group (n = 51) Il group (n = 67) Il group (n = 68) IV group (n =28)
RF-IgM 36 (70.6) 56 (83.6) 66 (97.1)".. 28(100.0) ..
RF-IgG 39 (76.5) 63 (94.0) 68 (100.0) ".. 28(100.0) "
Cardiolipin IgM 19(37.3) 32(47.8) 37 (54.4) 21(75.0)"..
Cardiolipin IgG 23 (44.1) 36 (53.7) 41(60.3) 23(82.1)".."
ANA 5(9.8) 8(11.9) 15 (22.1) 8 (28.6)

*: difference is true in comparison with the patients of the | group (p < 0.001); **: in comparison with the patients of the Il group (P < 0.05); ***: in comparison with the patients

of the Ill group (P = 0.04).

Table 2. Quantitative content of non-organ-specific autoantibodies and CIC in the blood serum in patients with CHC according to presence and
manifistations of mixed cryoglobulinemia, Me (Q,.-Q,,)

Data, units Patients with CHC (n = 214)

Healthy people (n = 30) I group (n=51) Il group (n = 67) Il group (n = 68) IV group (n = 28)
RF-IgM, IU/ml <20 121.7 (18.1-167.9) 134.8 (69.8-175.2) 180.8 (131.1-229.7) .. 263.1(216.6-285.1) "..™
RF-IgG, 1U/ml <20 127.5 (50.0-168.0) 132.7 (76.9-187.3) 199.9 (142.8-242.1) " .. 247.6 (187.9-305.3) ..
Cardiolipin IgM, MPL <15 12.8 (7.4-17.1) 15.7 (11.6-22.4)" 18.4 (11.3-32.3)" 22.7(16.3-29.5)"..
Cardiolipin IgG, MPL <10 9.1(7.2-18.9) 174 (7.8-27.4)" 18.4 (8.2-36.4)" 24.6(12.8-29.5)"..
CIC, mAU/mI 184.8 (156.8-197.3) 218.6 (184.1-281.5) * 349.2 (258.3-85.6) 592.1 (426.9-691.4) 637.9 (579.6-829.1)*" ,

*: the difference is true in comparison with the patients of the | group (P < 0.01); **: with the patients of the Il group (P < 0.04); ***: with the patients of the IIl group (P < 0.009);
#:in comparison with the control group.
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with CHC depending on presence and degree of the mixed
cryoglobulinemia signs it was found that the frequency of
RF-lgG manifestation was lower in patients of the | group
in comparison with patients of the Il group (x? = 7.62,
P = 0.005), the IIl group (x?> = 17.80, P = 0.00001), and
patients with clinical signs of hemorrhagic cryoglobulinemia
vasculitis (x2=7.80, P = 0.005). Under condition of presence
of clinical signs of mixed cryoglobulinemia the frequency of
RF-IgG detection was 100 %. RF-IgM detection frequency
in patients of Il and IV groups exceeded the similar index
not only in patients of the | group, but also in patients of
the Il group (P < 0.02) (Table 1).

Analysis of cardiolipnin detection frequency showed
that the patients of the IV group have the highest frequency
of emergence of these autoantibodies. These patients had
clinical signs of hemorrhagic cryoglobulinemia vasculitis
with forming of Meltzer’s triad. Frequency of IgG cardiolipin
elevation in patients of the IV group appeared much higher
comparing to the analogous index of the | group patients
(x*=10.20, P =0.0014), the Il group (x> =6.77, P = 0.009)
and the Ill group (x? = 4,26, P = 0.04). Frequency of de-
tection of the elevated level of IgM cardiolipin was higher
in comparison with the patients of the | group (x? = 10.30,
P =0.0013), and the Il group as well (x> = 5.90, P = 0.015)
(Table 1).

ANAwere found in blood serum composition in patients
of all groups, however the frequency of its detection didn’t
depend on presence and degree of mixed cryoglobulinemia
manifestation (Table 1).

Comparison of proportion of RF in patients with CHC of
the groups showed that the emerging of clinical manifesta-
tions of mixed cryoglobulinemia is followed by the highest
level both RF-IgM and RF-IgG. The quantitative content of
RF-IgM and RF-IgG in patients of the Ill and the IV groups
was higher in comparison with patients of the | andll groups.
Clinical signs progressing of HCV-associated cryoglobulin-
emic syndrome was followed by augmenting of quantitative

content of RF in the blood serum. Patients of the IV group,
who had manifestations of hemorrhagic cryoglobulinemia
vasculitis with forming of Meltzer’s triad, had the quantitative
content of RF-IgM and RF-IgGin blood serum composition
higher than the analogous indexes of the patients of the Ill
group. The later had only some clinical signs of cryoglobu-
linemic syndrome (Table 2).

Comparative analysis of the quantitative content of
cardiolipin in the blood serum of the patients showed that
the content of IgM and IgG cariolipin was higher in patients
with mixed cryoglobulinemia than in patients without any
biochemical signs this extrahepatic manifestations. In case
of manifestations of HCV-associated hemorrhagic cryoglob-
ulinemia vasculitis with forming of Meltzer’s triad the content
of IgM and IgG cardiolipin was higher than the indexes in
patients of the Il group (Table 2).

Increase of the detection frequency of non-organ-spe-
cific autoantibodies and rising of their quantitative content
in patients with CHC in case of emerging and progressing
of clinical and biochemical signs of mixed cryoglobulinemia
were combined with the enlargement of quantitative content
of CIC in the blood serum. The amount of CIC in the blood
serum of patients of the | group was higher that the CIC
amount in healthy people. The CIC amount of the Il group
exceeded the analogous index of both healthy people and
patients of the | group. The highest level of CIC in blood
serum was found in patients with clinical manifestations of
cryoglobulinemic syndrome. And this index was in patients
of the Ill and IV groups higher than in patients of the | and
I groups and healthy people (Table 2).

Role of autoimmune disruptions in the development
and progressing of mixed cryoglobulinemia in patients with
CHC is confirmed by the direct correlative connections
(P < 0.01) between the amount of mixed cryoglobulines
and quantitative amount of RF-IgM (+0.46) and RF-IgG
(+0.48), cardiolipin IgM (+0.54) and IgG (+0.48), CIC (+0.68)
in blood serum. Role of non-organ-specific autoantibodies
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in the development of immunocomplex mechanism of
mixed cryoglobulinemia formation is confirmed by the direct
correlative connections (P < 0.05) between quantitative
content of CIC and the rheumatoid factor IgM (r = + 0.36),
IgM cardiolipin (r = +0,38) and IgG (r = +0.45).

Considerable heterogeneity of the HCV structure plays
a role of a factor that rises the chance of development of
mechanisms of molecular mimicry between the antigenic
structures of the virus of host cells. The extension of
the non-organ-autoantibodies spectrum in case of mixed
cryoglobulinemia gives a reason to state that the autoim-
mune mechanisms play a significant role in the emergence
of its clinical manifestations[9,10]. According to the re-
searches results [11-13] different markers of autoimmune
disorders can be found in patients with CHC, among them
are mixed cryoglobulines (40-74 %), RF (45-98 %), hypoco-
mplementemia (30 %), antibodies to cardiolipin (2044 %),
antibodies to Ro (SS-A)/ La(SS-B) antigen, ANA (10-52 %)
and others, but their clinical value, except for cryoglobulines,
is still poorly studied. It is possible that HCV with its feature
to replication in the cells of the immune system determines
its chronic stimulation. And this creates conditions to
poly- and monoclonal B-cells proliferation, production of
poly- and monoclonal IgM-RF, that is the basis of the mixed
cryoglobulines. CHC is characterized by the unique im-
munologic phenomenon: there is no other infection with
such high frequency of RF and its peculiarities [14,15].
The received research results concerning the frequency of
autoimmune disorders and spectrum of antibodies depend-
ing on presence and degree of the mixed cryoglobulinemia
manifestation says about the long period of autoimmune
disruptions without any signs. These manifestations grow
worse over time and lead to further emerging of clinical
signs of the cryoglobulinemic syndrome.

Conclusions

1. The frequency of detection non-organ-specific
RF-IlgM and RF-IgG autiantibodies, IgM cardiolipin and
IgG cardiolipin in patients with CHC increase in case of
emergence and progressing of the mixed cryoglobulinemia.

2.RF-IgM and RF-IgG quantitative content in the blood
serum is the highest in patients with CHC with presence of
clinical manifestations of the cryoglobulinemic syndrome
in comparison with the patients who have no clinical and
biochemical manifestations or have only biochemical signs
of the mixed cryoglobulinemia. However, the quantitative
content of IgM cardiolipin and IgG cardiolipin is the highest
on condition of manifestation of hemorrhagic cryoglobuli-
nemia vasculitis with forming of Meltzer’s triad.

3. Increase of detection frequency of non-organ-specific
autoantibodies and rise of its quantitative content in patients
with CHC in case of emergence and progressing of clinical
and biochemical signs of the mixed cryoglobulinemia unites
with the rise of the amount of CIC in the blood serum that is
correlated with RF-IgM and RF-IgG, IgM and IgG cardiolipins.

The prospect of further research in this direction, in
our opinion, is the development of a differentiated approach
to the pathogenetic treatment of patients with HCC, taking
into account the varying degrees of severity of signs of
mixed cryoglobulinemia and, accordingly, different levels
of severity of autoimmune disorders.
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