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with the development of extrahepatic manifestations in patients

with chronic hepatitis C
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The purpose of the work was to analyze the connections of morphological changes in the liver with the manifestation of
clinical signs of extrahepatic manifestations in patients with CHC.

Material and methods. The study included 86 patients with CHC. The correlation analysis of expressiveness degree of liver
fibrosis and histological activity depending on the presence of clinical signs of extrahepatic manifestations of disease and
changes of autoimmune parameters was carried out.

Results. It was found that the incidence of mixed cryoglobulins in the blood of patients with CHC had a dependence on the de-
gree of fibrosis of the liver. In the presence of liver fibrosis F 3—4 mixed cryoglobulins were found in 94.2 % versus 64.7 %
of patients with stages of liver fibrosis F 12 (P < 0.01). In patients with stages of liver fibrosis F 3—4, the quantitative content
of mixed cryoglobulins, RF-IgM and CIC was higher than those of patients with stages of liver fibrosis F 1-2. In patients with
fibrosis in the liver F 3—4 cryoglobulinema incidence of vasculitis with formation of Meltzer’s triad was higher than in patients
with liver fibrosis F 1-2 (19.2 % versus 2.9 %, P < 0.05). Content of mixed cryoglobulins correlated with the degree of fibrosis
of the liver (r= +0.49, P < 0.01). A factor A3 was more often detected in patients with stage F 3—-4, compared with patients with
stage F 1-2 of fibrosis (81.5 % versus 19,2 %, P < 0.01).

Conclusions. CHC patients with liver fibrosis F 3—4 are characterized with more frequent appearance of mixed cryoglobulins,
higher content of RF-IgM and CIC in serum than in patients with liver fibrosis F 1-2. This explains the higher frequency of
clinical manifestations of extrahepatic manifestations of immunocomplex genesis in patients with F 3—4 fibrosis. Histological
activity of A3 in patients with CHC is most often combined with fibrosis of the liver F 3—4, which causes a high frequency of
cryoglobulinemic vasculitis development in these patients.

B3aemo3B’A3kU MOPPOAOTiUHMX 3MiH Y NeUiHLi 3 PO3BUTKOM No3aneyiHKoBUX NPOABIB
Y XBOPUX Ha XPOHiYHUM renatut C
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MeTa po6oTu — npoaHanisyBat 38’s3ki MOPEONOTiYHMX 3MiH Y NEeYiHLi 3 MaHichecTaLieto KNiHIYHMX 03HaK No3aneyviHKOBUX
nposBiB y xBopux Ha XI'C.

Matepianu Ta MmeToau. Y gocnimxeHHs 3anyumnm 86 xsopux Ha XI'C. BukoHanu aHania B3aeMO3B'3KiB CTyNeHs BUPa3HOCTi
¢hibpo3y neviHky Ta ricCTONOrYHOT aKTUBHOCTI 3aNEXHO Bif HASIBHOCTI KMiHIYHUX 03HAK NO3aneYiHKOBUX NPOSIBIB 3aXBOPHOBAHHS
Ta 3MiH aBTOIMYHHUX NapaMeTpiB.

Pesynbsratu. BetaHoBunm, WO YacToTa nosiBY 3MillaHux KpiornobyniHiB y kposi xBopux Ha XI'C mana 3anexHicTb Big
cTyneHs ibpo3y nevikn. 3a HasBHOCTI ibpo3y neviHkv F 3—4 amiwaHi kpiornobyniHu Busienanu y 94,2 % npotu 64,7 %
nauieHTiB 3i cTagiamu ibpo3y nevitkn F 1-2 (p < 0,01). Y xBopux 3i cTagiamu ¢ibpo3y neviHkn F 3—4 KinbkicHUA BMICT
3MiLannx kpiornobyninie, RF-IgM i LIIK 6ynu BuLMMK 3a aHanoriyHi nokasHuky nawieHTiB 3i ctagismu ¢ibposy neviHku F
1-2. Y xBopux i3 ¢hibpo3om neviHkn F 3—4 yacTtoTa BUSIBNEHHS KpiornobyniHeMIiYHOrO BackyniTy 3 (hopMyBaHHAM Tpiaam
Menbtuepa 6yna BuLa, Hix y naujieHTis i3 dibposom nevinkn F 1-2 (19,2 % npotnt 2,9 %, p < 0,05). BMicT 3milaHux kpio-
rnoByniHiB kopentoBaB 3i cTyneHem ¢hibpo3y nediHkn (r = +0,49, p < 0,01). AkTuBHICTb A3 YacTilue BUSBNANN Y XBOPUX
3i cTagiamm ibposy neviHkm F 3—4 nopiBHAHO 3 nauieHTamu, koTpi Manm crtagii ¢idposy F 1-2 (81,5 % npotu 19,2 %,
p <0,01).

BucHoBku. XI'C y xBopyix i3 pibpo3om neviku F 3—4 xapakTepnayeTbes YacTilLOK NOSIBOK 3MiLLAHMX KPiornobyniHiB, BULLMM
Bmictom RF-IgM i LIK y cpoBaTLi kpoBi, Hix y nauieHTiB i3 ¢ibpo3om neviHkv F 1-2. Lle nosicHioe GinbLuy 4acToTy KniHiYHOI
MaHicbecTaLlii no3ane4iHkoBUX NPOSIBIB iMyHOKOMIMIIEKCHOTO reHe3y B NawieHTiB i3 hibpo3om nevinkm F 3—4. FicTonorivyHa ak-
TnBHiCTb A3 y XxBopUX Ha XI'C HanyacTille noegHyeTbest 3 hibpo3om neviHku F 3—4, 1o 3yMOBMIOE BUCOKY YaCTOTY PO3BUTKY
KpiornoByniHemi4HOro BacKymiTy B X XBOPWX.

B3aumocBA3u MOppOAOTrHUECKUX U3SMEHEHUI B NEYEHU C Pa3BUTUEM BHENEYEHOUHbIX
NPoABAEHUN Y HOALHBIX XPOHHUECKUM renatutom C

0. 0. Pi6okoHb, B. A. TymaHckuii, E. B. PA60KOHb

Lienb pa6oTkl — npoaHanuavpoBaThb B3aMOCBsI31M MOPGONOrNYECKIX UBMEHEHUI B NEYEHN C MaHUECTaLMEN KIMHUYECKUX
MPU3HAKOB BHENEYEHOUHBIX MPOSIBIEHUI Y GONbHBIX XPOHUYeckuM renatutom C.
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Matepuanbi u MeToAbl. B uccnenosarme BktoyeHs! 86 6onbHbIX XI'C. MNpoBeseH aHanms B3anMOoCBsi3el CTENEHU BbIpaXKeH-
HOCTU hMBPO3a NeYEH 1 TMCTONOMMYECKON aKTUBHOCTM B 3aBYCUMOCTM OT HANMUmMs KNMHUYECKMX NPU3HAKOB BHENEYEHOUHbIX
NPOSIBMEHMI 3a6051eBaHNS 1 UISMEHEHMUIN 8y TOUMMYHHbIX NapamMeTPOB.

Pesynbrathbl. YCTaHOBNEHO, YTO YaCTOTa NOSBMEHWS CMELLaHHbIX KpUornobynuHoB B kKpoBy 6onbHbIX XI'C nvena 3aBucy-
MOCTb OT cTeneHu unbposa nevern. MNpn Hannumm rbposa neveHn F 3—4 cMellaHHble KpUornobynuHbI onpeseneHsl y
94,2 % npotuB 64,7 % 60nbHbIX CO cTaausamMu dnbposa nevern F 1-2 (p < 0,01). Y BonbHbIX o cTagusimmn ¢rbposa neveHu
F 3-4 konnyecTBeHHOE cofepXxaHne cMeLlaHHbIx kpuornobynuHos, RF-IgM 1 LIVIK 6bin0 Bbilue aHanornyHbIx nokasarenen
60nbHbIX co cTaguamu rbposa neyveHmn F 1-2. Y naumeHToB ¢ onbposom nevenn F 3—4 yactota obHapyxeHus kpruornooby-
TNMHEMUYECKOrO BacKynnTa ¢ hopMmpoBaHnem Tpruaabl MenbTuepa 6bina Bbille, YeM y naLyeHToB ¢ prubpo3om neveHn F 1-2
(19,2 % npotnB 2,9 %, p < 0,05). CogepxaHne cMeLLaHHbIX KpUOrnoBynMHOB KOPPENMPOBASO CO CTENEHbIO BbIPaXXEHHOCTH
mbposa nevenn (r= +0,49, p < 0,01). AkTuBHOCTb A3 Yallle ycTaHoBMEHa y 6onbHbIX CO cTagusaMm ¢ubposa nevenn F 3—4
MO CPaBHEHMIO C NaLMeHTamm co ctaguamm dubposa F 1-2 (81,5 % npotve 19,2 %, p < 0,01).

BbiBoabl. XI'C y 60nbHbIX ¢ (nbpo3om nevenmn F 3—4 xapaktepuayetcs bonee YacTbiM NOSIBNEHNEM CMeLLAHHbIX KpUOrnooy-
nvHoB, 6onee BbicokuM copepxxaHnem RF-IgM v LIVK B kpoBu, Yem y nauyeHToB ¢ donbposom neyenn F 1-2. 31o obbsicHseT
6oree BbICOKYIO YaCTOTY KMUHUYECKON MaHUecTaLmnn BHENEYEHOUHbIX NPOSBEHNIA MMMYHOKOMMIEKCHOMO Xapaktepa y
60nbHbIX ¢ hnMbpo3om neyenmn F 3—4. Mctonornyeckas aktuBHocTb A3 y BonbHbix XI'C Hanbonee yacto covetaetcs ¢ prbpo-
30M neyeHm F 3—4, 4to 06ycrnoBnMBaEeT BbICOKYHO YaCTOTY Pa3BUTUS KPUOTMOBYNMHEMYECKOTO BaCKyNTa Y 3TVX NaLMEHTOB.

Chronic Hepatitis C (CHC) is characterized not only by
the high risk of progression of liver fibrosis with the for-
mation of liver cirrhosis and hepatocellular carcinoma,
but also a high incidence of extrahepatic manifestations
that increase the risk of mortality in these patients [1-3].
The presence of features of liver damage in patients
with the presence of extrahepatic manifestations is a
controversial issue. In the first studies there was a hy-
pothesis about the superiority of less pronounced liver
damage in patients with CHC with mixed cryoglobuline-
mia, because the prevention of hepatocyte infection
was explained by the possible blockade of receptors to
very low density lipoproteins, through which HCV enters
the liver cells by endocytosis by monoclonal IgM-k with
activity of rheumatoid factor (RF) [4]. It is believed that
HCV replicated in the cells of the immune system causes
chronic stimulation, which creates conditions for poly- and
monoclonal proliferation of B-lymphocytes, poly- and
monoclonal production of IgM-RF, which is the basis of
mixed cryoglobulins. HCV-infection is characterized by
the unique immunological phenomenon: no other infection
is noted with such a high frequency of RF production and
its specificity [5,6]. In the research [7] on the contrary, it
was shown that in the significant number of patients with
HCV-infection mixed cryoglobulinemia was characterized
by a distinct advantage of fibrosis with cirrhosis. Accor-
ding to the authors [8], it is IgM-RF in any living thing as
the progression of liver fibrosis by stimulating Kupffer
cells to synthesize paracrine compounds that accelerate
the synthesis of extracellular matrix proteins.

The purpose of the work

To analyze the relationships of morphological changes in
the liver with the manifestation of clinical signs of extrahepatic
manifestations in patients with chronic hepatitis C.

Material and methods

The study included 86 patients of the hepatological centre
of Zaporizhzhia Regional Infectious Clinical Hospital.
The stage of liver fibrosis and histological activity were
determined on the METAVIR scale in the morphological
study of hepatobiopsy (conducted in the University Hos-
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pital of ZSMU, MD, PhD, DSc, prof. V. A. Tumanskiy) or
through noninvasive Fibrotest and Actitest. The age of
the patients ranged from 18 to 60 years, there were 34
men, 52 women. Patients were divided into groups: 34
patients with stages F 1-2 and 52 patients with stages
F 3-4 liver fibrosis. Histological Activity A1 was in 31
patients, A2 — 28 patients, A3 —in 27 patients.

Specific research methods included determination
of the content of RF-IgM and RF-IgG in serum (ORGEN-
TEC, Germany); circulating immune complexes (CIC)
(Hycult biotech, USA) by the immunoassay method and
the content of mixed cryoglobulins by spectrophotometric
method. The control group included 30 healthy people. All
the special researches were carried out in the Educational
Medical and Laboratory Center of ZSMU (Head — MD,
PhD, DSc, prof. A. V. Abramov).

Statistical analysis of the results was performed using
the existing database of surveyed patients and healthy
individuals in the program Statistica® for Windows 6.0
(StatSoft Inc., NeAXXR712D833214FANS). The research
results are presented as Me (Q,,; Q). When evaluating
the significance of quantitative features differences
between samples Mann-Whitney criterion was used,
qualitative characteristics — method of chi-square (x?). The
degree of connection between the signs was estimated
by the Spearman’s rank correlation method.

Research results and their discussion

According to the results of the research, it was established
that biochemical signs of mixed cryoglobulinemia were
detected in 71 (82.5 %) patients with CHC, and the fre-
quency of their appearance was dependent on the degree
of liver fibrosis. In the presence of liver fibrosis F 3-4
mixed cryoglobulins were detected in 49 (94.2 %) patients
versus 22 (64.7 %) patients with liver fibrosis stages F
1-2 (2= 12.4; P <0.01) This regularity was confirmed by
the results of the comparison of the quantitative content
of blood serum as mixed cryoglobulins and the content of
RF and CIC. In patients with CHC liver fibrosis stages F
3—4 cryoglobulins mixed content, RF-IgM and CIC were
significantly higher than similar rates in patients with liver
fibrosis F 1-2 (Table 1).

The increase in the frequency of detection of mixed
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Table 1. Comparison of the quantitative content of mixed cryoglobulins, RF IgM/IgG
and CIC in patients with CHC with different stages of liver fibrosis, Me (Q,,; Q,,)

Healthy people Patients with CHC (n = 86)
(n=30) F1-2 (n = 34) F 3-4 (n="52)

Mixed cryoglobulins, opt.  <2.50 345 (2.19; 4.30) 4.23(3.90;4.85)..

cryoglobulins, the level of increase in their content, as well
as the content of RF-IlgM and CIC in serum in patients with
CHC in the progression of liver fibrosis were associated
with clinical manifestations of cryoglobulinemia syndrome.
Thus, in patients with stages of liver fibrosis F 3—4, the fre-
quency of detection of hemorrhagic cryoglobulinemic

vasculitis with the formation of Meltzer's triad was higher RF-IgM, IU/mi <20 56.9(19.9;112.3)  104.8 (34.8,2020)..
than in patients with stages of liver fibrosis F 1-2 (19.2 % RF-IgG, IU/mi <20 604(29.6,1294)  785(57.1,1142)
CIC, mAU/mI 184.8 (156.8; 197.3) 2267 (201.2;268.7)  535.0 (448.3; 865.6) ***

versus 2.9 %, x?=4.90; P < 0.05). The positive correlation
between the average level of the quantitative content
of mixed cryoglobulins in the serum and the degree of
expressiveness of the liver fibrosis (r= +0.49; P < 0.01)
confirms the pattern found in our study. Analysis of oth-
er extrahepatic manifestations showed no statistically
significant difference in the frequency of their detection
(P>0.05) in patients with CHC with different stages of liver
fibrosis. However, isolated extrahepatic manifestations,
namely, porphyria cutanea tarda, B-cell non-Hodgkin’s

) , , . Expression of general weakness 27 (79.4 %) 48 (92.3 %)
lymphoma, were registered in rare cases only in patients Arthralgia 14.(412%) 27 (51.9 %)
with stage F 34 liver flerSIS (Table 2)j . . . Hemorrhagic cryoglobulinemic vasculitis 1(2.9 %) 10 (19.2%)"

As a result of comparing the severity of liver fibrosis Meltzer's Triad 129%) 10(19.2%)"
and histological activity, it was noted that high activity of [T — 1(29%) 1(1.9%)
A3 was more common in patients with stages of F 3—4 Other extrahepatic manifestations
fibrosis compared to patients with stage of f|br93|s F 1—.2 Lesion of the thyroid gland 15 (4.1 %) 29 (5.8 %)
(81.5 % vs. 19.2 %, x?= 6.42; P < 0.01). In this case, in Diabstes melitus 2 1(2.9 %) 3(5.8 %)
the presence of histological activity of both A2 and A1, Dry syndrome 4(11.8 %) 13(25.0 %)
fibrosis of the liver F 1-2 and F 3—4 were recorded with Lichen planus 1(29%) 1(1.9%)
the same frequency. The revealed pattern was confirmed Peripheral sensory polyneuropathy 2(3.8 %)

by a positive correlation between the average degree of
the stage of liver fibrosis and the degree of histological
activity (r=+0.36, P < 0.05). Further analysis showed that
in the presence of high histological activity A3 the fre-
quency of detection of hemorrhagic cryoglobulinemic
vasculitis and Meltzer’s triads was superior in comparison
to patients with histologic activity A1 (22.2 % vs. 3.2 %,
X2=4,90; P < 0.05).

The patterns found in our study indicate a significant
role of the progression of the degree of liver damage in
the manifestation of extrahepatic manifestations of immu-
nocomplex genesis, primarily cryoglobulinema syndrome.
The idea that mixed cryoglobulinemia is a valuable prog-
nostic indicator of the increased risk of progression of CHC
in liver cirrhosis is confirmed by the presence of a higher
degree of liver fibrosis on the METAVIR scale in patients
with CHC with mixed cryoglobulinemia, in contrast to
patients without this manifestation, for the same average
indexes of histological activity of the process [9]. In the de-
velopment of cryoglobulinema syndrome at the stage of
liver cirrhosis the disruption of the function of removal of
immune complexes, in particular, mixed cryoglobulins, by
the reticuloendothelial system plays a role [10]. In modern
literature, the discussion of the features of pathogenetic
mechanisms of liver damage in patients with CHC with
mixed cryoglobulinemia is continued. It is believed that
the CIC, which contains mixed cryoglobulins, is capable
of binding to C1g-receptors on endothelial cells of blood
vessels due to HCV core-proteine or bound to RF-IgM
C1g-complex. The postponement of CIC in the blood
vessels of the liver, activation of the complement system
and the response of liver cells to inflammatory mediators
lead to the formation of alterative-proliferative lesions of
arteries of portal tracts [11]. According to [12], in patients
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*: the difference is significant, compared with healthy people (P < 0.05); **: compared with patients

with CHC liver fibrosis F 1-2 (P < 0.05).

Table 2. Comparison of the frequency of detection of clinical signs of extrahepatic
manifestations of CHC in patients depending on the stage of liver fibrosis, abs (%)

Criterion Patients with CHC
with stages of fibrosis of the liver
Fi20=30 _ [F3tn=5)

Clinical signs of cryoglobulinemia syndrome

1(2.9 %)
Porphyria cutanea tarda -
B-cell non-Hodgkin’s lymphoma -

1(1.9 %)
1(1.9 %)

*: the difference is significant (P < 0.05) compared with patients with stages of liver fibrosis F 1-2.

with CHC with mixed cryoglobulinemia, unlike patients
without this manifestation, changes in small branches of
a. hepatica are more often detected in the form of prolifer-
ation of smooth muscle cells (30.2 % vs. 3.3 %, P < 0.05),
preferably in the presence of severe liver fibrosis. In addi-
tion, only patients with CHC with mixed cryoglobulinemia
(15.9 %) showed increased lymphoid follicles in portal
tracts. The expressiveness of morphological changes in
the liver of patients with HCV-associated mixed cryoglo-
bulinemia did not depend on the age, sex of patients and
duration of the disease [12]. The aforementioned data of
modern literature and the patterns found in our study, in
our opinion, allow us to discuss faster rates of progression
of liver fibrosis in patients with CHC in the presence of
mixed cryoglobulinemia.

According to the authors [13] lower effectiveness of
antiviral treatment using regimens containing interferon
for CHC patients with mixed cryoglobulinemia is due to
the heavier necrosis-inflammatory process in the liver
and higher RF content. Recently, antiviral drugs with a
direct mechanism of action have appeared, which have
a higher efficiency and a high safety profile. It allowed
treating patients with CHC, including mixed cryoglobuli-
nemia, without interferon. In 2015, European Association
for the Study of the Liver clinical protocols recommended
to conduct antiviral treatment of CHC with extrahepatic
manifestations of priority regardless of the degree of liver
fibrosis (level of evidence A1) [14].
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Conclusions

1. CHC in patients with stages of liver fibrosis F
3-4 is characterized by a more frequent appearance of
mixed cryoglobulins in blood serum (94.2 % vs. 64.7 %,
P < 0.01), their higher quantitative content, and higher
content of RF-IgM and CIC in serum than in patients with
liver fibrosis stages F 1-2 (P < 0.05). The revealed pattern
explains a higher frequency a clinical manifestation of
extrahepatic manifestations of immunocomplex genesis
in patients with F 3—4 fibrosis, namely the development of
the hemorrhagic cryoglobulinemic vasculitis with the for-
mation of the Meltzer’s triad (19.2 % vs. 2.9 %, P < 0.05)
than in patients with stages of liver fibrosis F 1-2.

2. Histological activity of A3 in patients with CHC is
most often combined with stages of liver fibrosis F 3—4
(81.5 %), which causes more frequent occurrence of
hemorrhagic cryoglobulinemic vasculitis in patients with
histological activity of A3, compared to A1 activity (22.2 %
vs. 3.2 %, P <0.05).

3. The incidence of extrahepatic manifestations
not related to mixed cryoglobulinemia does not depend
on the degree of expressiveness of the morphological
changes in the liver, but some extrahepatic manifes-
tations (porphyria cutanea tarda, B-cell non-Hodgkin's
lymphoma) are registered in rare cases only in patients
with fibrosis F 3—4.

Prospects for further research, in our opinion,
the development of methods for early diagnosis of
extrahepatic manifestations of CHC should be includ-
ed for further individualization of treatment of these
patients.
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