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Hepatitis B virus (HBV) chronic infection causes progressive liver damage, although about 20% of patients develop
extrahepatic manifestations such as cryoglobulinemic vasculitis (CV). Clinical manifestations range from mild to
moderate (purpura, asthenia, arthralgia) to severe (leg ulcers, peripheral neuropathy, glomerulonephritis, non-

Hodgkin lymphoma). Treatment is based on persistent viral clearance.

cryoglobulinemia vasculitis hepatitis B virus entecavir tenofovir

| 1. Introduction

Hepatitis B virus (HBV) infection is still a major global health problem with about 350 million chronically infected
subjects worldwide. HBV infection can cause acute or fulminant hepatitis as well as chronic hepatitis evolving into
cirrhosis and hepatocellular carcinoma, and it is responsible for 887,000 deaths every year . About 20% of HBV
patients may develop extrahepatic manifestations, such as polyarteritis nodosa and glomerulonephritis, dermatitis,

arthralgia, arthritis, aplastic anemia and cryoglobulinemic vasculitis (CV) 2.

In the past, CV was termed “essential” due to its unknown etiology. After discovering hepatitis C virus (HCV) in

1989, it became clear that most CV cases were HCV positive B4,

CV can be described as an immune complex-mediated systemic vasculitis involving medium/small-size vessels. It
is characterized by the presence, in the serum, of immunoglobulins able to precipitate when temperature goes
below 37 °C [&l. According to Brouet and colleagues &, cryoglobulinemias are classified into three types: |, Il, and
11l @, In type I, the cryoglobulins are formed by monoclonal immunoglobulins, IgM or 1gG only, and it is associated
with lymphoproliferative disorders (multiple myeloma, Waldenstrom’s disease, or non-Hodgkin’'s lymphoma, NHL).
In types Il and lll, called mixed cryoglobulinemia (MC), the cryoglobulins are immunocomplexes composed by the
antigen and monoclonal IgMs or polyclonal IgGs. The IgMs are usually endowed with rheumatoid factor (RF)
activity against polyclonal IgGs. MC is strongly associated with HCV infection (80-90%) &, but a fraction of cases
is HCV-negative (10—-20%), being secondary to other viral infections (HBV and HIV are the most common), or to
systemic autoimmune diseases (primary Sjogren’s syndrome, systemic lupus erythematosus, and rheumatoid
arthritis), or finally to chronic lymphoproliferative disorders [JIZQIL1I12]13]14)15]16]L7]18)[19[20] \MC can occur in 0.5
to 5.5% of HBV patients [21122]1231[24125] The potential role of HBV, as MC etiologic agent, was firstly suggested by
Levo and colleagues 28 more than 40 years ago. Monti and colleagues 24 retrospectively analyzed a cohort of

717 subjects with essential cryoglobulinemia followed by the Italian Group for the Study of Cryoglobulinemia
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(GISC). HBsAg data were available only for 400 patients, and the authors reported a 5.5% prevalence of HBsAg

positivity. Subsequently, Ferri and colleagues 23! evaluated 231 patients with MC, observing a 1.8% prevalence of

HBsAg. In a recent study by Mazzaro and colleagues 27, the prevalence of HBsAg positivity in a group of 246

patients with MC was 4.5%. Furthermore, no correlation was found between MC and different HBV genotypes 2,

1.1. Main Clinical Manifestations of HBV-Associated CV

Since few clinical and epidemiological studies have suggested the casual relationship between HBV and MC (Table

1) [28129]130] ' |arge population studies regarding HBV-related MC are lacking in the literature.

Table 1. Summary of the clinical-serological and virological characteristics reported by the main studies on HBV-

related CV.

Number of Patients
Female/male
Agelyears, median (range)
Clinical Features
Purpura, n (%)
Arthralgias, n (%)
Raynaud’s phenomenon, n (%)
Sicca Syndrome, n (%)
Skin Ulcers, n (%)
Peripheral neuropathy, n (%)
Glomerulonephritis, n (%)
Gastrointestinal vasculitis, n (%)
Chronic hepatitis, n (%)
Cirrhosis, n (%)

Biochemical and Virological
Features

MC type ll/type I

7
%4

60 (49-65)

3 (43)

2 (29)

4 (57)

NA

NA

NA

First Author, Year, Ref.
Boglione et al. 2015 Mazzaro et al. 2016 Li et a[l;§2017)
[28] [29] 30

17
10/7

56 (45-70)

17 (100)
12 (71)
3 (14)

2 (9)

1(6)

5 (29)

3(18)
0

8 (47)

5 (29)

15/2

12
4/8

47(29-68)

7 (58)
3 (25)
0
0
0
2 (17)
12 (100)
2 (17)
NA

NA

3/9
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First Author, Year, Ref.
Boglione et al. 2015 Mazzaro et al. 2016 Li et al. ’2017)
[28] [29] 30

Cryocrit %, median (range) 3.4 (2.5-6) 3 (1-14) NA
Rheumatoid Factor IU/mL, median NA 119 (88-5850) 694 (67-2730)
(range)
C4 mg/dl, median (range) NA 8.0 (4-31) 6.0
ALT IU/mL, median (range) 79 (68-105) 71 (39-82) 44 (10-102)
Creatinine mg/dl, median (range) NA 1.0 (0.7-1.2) 2.8 (0.0-9.8)
HBV-DNA positive, n (%) 7 (100) 17 (100) 12 (100)
. | purpura,
HBsAg positive, n (%) 7 (100) 17 (100) 10 (83)
T | S __is usually

characterized by bilateral and symmetric joint pain, non-deforming, and mainly involve knees and hands. Skin
m%gr&&@a' 8%%68&9@%%’ RIfAQEEFﬁﬁ' mIESRaMiome and Raynaud's phenomenon have been reported in a few
patients. Neurologic manifestations range from distal sensory polyneuropathy to sensory—motor polyneuropathy in
20-60% of cases. Peripheral neuropathy presents with leg pain and symmetric burning paresthesia. Motor deficit is
irregular and mainly affects the lower limbs, appearing either a few months after sensory symptoms or
simultaneously. Severe clinical symptoms such as glomerulonephritis, progressive peripheral neuropathy,

gastrointestinal vasculitis, and NHL may occur in a few cases [221128][291[30]

Similar to HCV-related CV, the most frequent kidney manifestation is type | membrano-proliferative
glomerulonephritis (MPGN). A very common aspect of HBV-MPGN is nephrotic-range proteinuria and microscopic
hematuria, often with evidence of renal insufficiency. In a recent study on 12 patients affected by HBV-MPGN 2%,
proteinuria was present with a nephrotic range in all of them, and 9 (75%) patients had impaired renal function.

Microscopic hematuria was found in all patients, and gross hematuria in three.

The histological picture found in MPGN has revealed diffuse endocapillary proliferation, thickening, and double-
contour appearance of the glomerular basement membrane. The glomeruli were infiltrated by many monocytes and
polymorph nuclear cells. The capillary lumen showed PAS-positive hyaline thrombi. The distinctive histological
features are markedly hypercellular and endoluminal thrombi due to the massive precipitation of cryoglobulins.
Immune complexes comprising HBV antigens were also detected in some cases 9. Overall, kidney involvement

emerged as an unfavorable prognostic factor [22133],

1.2. Therapeutic Management of HBV-Related CV

HBV-associated CV is considered a rare disease and, consequently, few data are available regarding the clinical
management, because large cohort studies are lacking. Furthermore, the implementation of universal HBV
vaccination programs is successfully decreasing HBV infection prevalence worldwide B4, thus making HBV-

associated CV progressively less frequent.
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Guidelines for treatment of HBV-related CV have not been published yet, but, similarly to HCV-related CV, the
treatment is based on the following four targeting approaches: (1) antiviral therapy; (2) B-cell depleting therapy; (3)

immunosuppressive drugs; and (4) anti-inflammatory drugs.

| 2. Antiviral Therapy

2.1. Oral Nucleot(s)ide Analogues (NASs)

Eradication or strong and effective suppression of HBV chronic infection by NAs is the first-line treatment for HBV-

related CV. Table 2 summarizes the main studies on the treatment of HBV-related CV with NAs.

Table 2. Nucleotide analogues (NAs) therapy in patients with HBV-related cryoglobulinemic vasculitis.

Antiviral
Agent, Negative Clinical Immune Cryoglobulinemic
Author, Pts Dose Other Treatment, Laboratory if . / liti
Year n. Duration, (n) HBV- Features Manifestations, Response Vasculitis
Weeks (w), DNA (n) ALT Response Response,(n)
(n)
Before Treatment After Treatment
Lamivudine
100 Cryocrit: Purbura
Cakir et mg/day = Pos; Fat!o ue’ Cryocrit: Neg CR: Purpura;
al. 2006 1 76 w; 100% RF:1110; Arthrgl ié RF: normal Fatigue
(35 Adefovir 10 C4:7; ALT: . g_ ' ALT: normal Arthralgias;
Cirrhosis
mg/day = 125;
108 w
Kawakami Entecavir Cryocrit: Purpura CR: purpura
etal 1 05m /(\j” 100% }I‘:‘ . N urpu tr; Cryocrit: Neg N ) r:u pl:h ’
2008 281 .5 mg/day 0s europathy, europathy
Enomoto Entecavir . Purpura, -
etal 1 0.5 mg/day 100% Cr)F/)cc):;nt. Chronic C;rL)_/r?%rcl)ténl:I;g CR: Purpura
2008 7 =20w hepatitis :
Lamivudine
conca et lognJlgv/vc'iay CFrz)ll:OCEggg Purpura Cryocrit: Neg
= ; Y : ; , : .
aI.é)JOQ ! Lamivudine 100% C4:0.4; Cirrhosis ALT: normal CR: Purpura
50 mg/day ALT:247
=232w
D’Amico 2 Tenofovir 100% Type lll; Purpura, (2); Cryocrit: Neg(2) CR: Purpura, (2);
etal 245 Cryocrit: Neuropathy, (2); RF: normal (2) NR: Neuropathy,
2013 39 mg/day = Pos; RF: Chronic C4: normal (2) 2)
200 w, (1); hepatitis,(2); ALT: normal (2)
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Antiviral
Agent, Negative Clinical Immune Cryoglobulinemic
Author, Pts Dose Other Treatment, Laboratory - . -
g HBV- Manifestations, Response/ Vasculitis
Year n. Duration, (n) DNA Features (n) ALT Response  Response,(n)
Weeks (w), P p ’
(n)
Entecavir Pos;
0.5 mg/day C4:Pos
=204 w,
@
- Purpura, (3); CR: Purpura,(3);
Boglione Telbé\ggdlne Cryocrit: neuropathy, (4); Cryocrit: 1% (O- Neuropathy, (2);
etal 7 ma/day = 100% 3.4; ALT: Skin ulcer, (2); 2) ALT median: NR: Peripheral
2013 (28 43W {7; 79 Chronic 33 (22-44) neuropathy, (2);
' hepatitis, (7) Skin ulcer, (2)
Cryocrit: 3; .
RF: Pos: Cryocrit: Neg
RF: normal
. N . C4: 5; ALT:
Vigano et Entecavir 178: Purpura, C4: normal R PUTITEE
al. 2014 1 0.5mg/72 100% creatini’ne' Fatigue, GN, ALT: 13: Fat.i ue'pGN’
(49 h=108w A Cirrhosis Creatinine: 0.5 que;
3.4 mg/dl; o
N mg/dIproteinuria:
proteinuria: 40 ma/da
25g/24h .
Type II;
. . Cryocrit: .
Yamazaki Entecavir . CR: Purpura, skin
0/ . . 4
et al. 1 0.5 mg/day CS+PE, 100% 2/A°L$441 Purlp()::rra,GS,\lkln Cryocrit: Neg ulcers;
2014 141 =28w o ween NR: GN
creatinine:
4.0 mg/dl
Lamivudine
ml/%(; Type II; Purpura, (2);
Terrier et g(ll)' Y. PE+CS+RTX, (1); C?/pocri£' Arthralgia, (2); CR: Purpura, (2);
al. Entec:avir PE+CYC+CS+RTX,  100%2 03;_ C4: GN, (3); Cryocrit: Neg (1) Arthralgia, (2);
2015 [22 @ pos, L4 Chronic GN, (3);
05 0.24 hepatitis, (3)
mg/day, P '
@
. Type I,
Visentini Ter;c‘)‘fé)vw Cryocrit: Purpura, Cryocrit: Neg
etal. ma/day = 100% pos; RF: Chronic RF: normal CR: Purpura
2016 42 glday = pos; C4 hepatitis C4: low level
52w
low level
Mazzaro 7 Entecavir CS alone previous 100% Type ll, 7; Purpura, 7; Cryocrit median: CR: Purpura, (7);
et al. nr=192 w, NAs, (1) Cryocrit: 3; Arthralgia, 7; 1% Arthralgia, (5);
2016 22 (5); RF: 200; Skin ulcer, 1; RF median: 86; Skin Ulcer, (1);
Adefovir nr Chronic NR: Arthralgia, (2)
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A:;g’:‘rta' ients.
Author, Pts Dose Other Treatment, Regaue Laboratory (Il Lulp Gl Cryoglobul_lr_iemlc
. HBV- Manifestations, Response/ Vasculitis
Year n. Duration, (n) DNA Features (n) ALT Response  Response,(n)
Weeks (w), p p ’
(n)
=48 w, (1); C4: 8; ALT: hepatitis, 6; C4 median: 10
Lamivudine 72 Cirrhosis, 1 ALT median: 20
=192 w,
@) clinical
Type i, 3;_ CR: Purpura, (2);
Type llI, 6; ) -
Crvocrit: Arthralgia, (2); |
Entecavir yocrit ] Creatinine GN, (2); ince of
- . 1900 mg/L Purpura, (4); . .
nr=64w, CS alone, 3; ) . . ) median: 1.0 Neuropathy, (2);
) ) ’ RF: 824; Arthralgia, (2); ) ) .
Lietal. = 4 (7; CSHCYe, L, 100%  C4:6;ALT:  Neuropathy, 2; mg/dl; PR: GN, (3);
2017 139 Lamivudine ~ CS+PE+RTX, (1); ° Pt Gastroi‘r’nesi’i'm'l Proteinuria Gastrointestinal,
nr=24w, CS+PE+MMF, (1) Creatir’1ine' 2- GN. 9- ' median: 1.6 (2); for the
() 29m /dI'. T g/day. NR: GN, (4); |
e Gastrointestinal, :38, 79—
Proteinuria: 1):
5.0 g/day '

8. Zignego, A.L.; Ramos-Casals, M.; Ferri, C.; Saadoun, D.; Arcaini, L.; Roccatello, D.; Antonelli, A.;
Desbois, A.C.; Comarmond, C.; Gragnani, L.; et al. International therapeutic guidelines for
patients with HCV-related extrahepatic disorders. A multidisciplinary expert statement.
Autoimmun. Rev. 2017, 16, 523-541.
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1992 . . . .
Somggcasg’s;gpor?s have shown that viral suppression induced by NAs was associated with serum clearance of
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15. Roccatello, D.; Saadoun, D.; Ramos-Casals, M.; Tzioufas, A.G.; Fervenza, F.C.; Cacoub, P,

Vig&i@naao condag & B Crebaited phinaeiippbiabide ViddiftiBhimessodibbBiids Add normalization of RF,
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rticosteroids, was_more, effective in vere CV_than with plasma exchange  ajone BSIBSIST - A recent
3%9 akir, ﬁ Nurl Pamuk, % Umlt, I—?.;?\ﬁlglrll, Ig Successgul ﬁeatment wit %de#owr of one patient

retrospective. cohort survey including 22. Italian GISC centers evaluated 159 patients wi evere CV who
wnose 8\zrePapssgd u¥1der am?\/ugme tﬁerapy and who was lagnosedpto aveVHE virologic
underwent apheresis. .
Ol)reaktht%ug with YMDD mutations. Intern. Med. 2006, 45, 1213-1215.

Sthe&kawtiakarfuyid, OatkeatBnidMubgiichinSormany (Rewdssiwondicheihatéss Belyus-retpidi and significantly
mogYikghy i ilee duigngatbeuiinss yeith atdetavinititinn loftena. dplenie 2068sdids BOR6PMAN those without life-
g, A AR G MR SRR A S A TR N K Loty S PR R beer
R S S S ARRC AR 30 guPlggpy e produetion =2, but
was only used in 19.5% of the patients reported by Marson and colleagues 28 mainly in association with the first
3ihHeRREAsdESIRICT R LostIBERRINRALE oPAtEeS Sld| dpRodpIiRRIBRNIReEaRYidhaiide ty deateNtand the
chorstfertiguitrneHRM e latedcHecrmeensate e BRsisASE EIAte & VD Hste sREE R HRUK OF YRSEsIHE-
do9¢as6HiIEbSIRdnbRpY e leRREbRhgPOar MR 52008 24rtr34tepsiBs were associated with apheresis at

different times and doses in treating 86% of the patients included in the study by Marson and colleagues B8, In
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3908 AepieedE caBas epRaditti high-dicke nabicbsteRadanzy Py Suac essfinitte aton @ntaef dudgatiti svEh vines first
aphafesiionerstbnel&@d Thogtpliddinemioputpalraymeticaru ckaside/oicleqtidecaisal (yses) 8. bxude
sevieteetymptaha2213yddlodiliibemia amongst the disorders for which this procedure should be considered as

ASORGaIS, RR I 4, 2 SRS, oS BT B R S R e e e
LR S AP S RSP i R MEBPBFIE B B i
nephropathy and purpura not obtalnlng a clinical response. Subsequently, the patient underwent rituximab,

Adtarngedildal e MHSERAES JurkdibRd KepRidpass: A sd@rRshitRa: RrebletMBiasy MRS AkanrbpdNaZHd
purfurd GSEiZRY@ntdcakiPPRIMaphREab, RHRUERYGH HIREEGHYBIRISPIGRINSoBREhMI*EMical remission of
negHARAIRPUINE PR IRA RUISRCRUNERAIIISBIVIKS paltrk WisruEVedarll é\voitt apidilBorogressive

APONRSERARRIIIS PEEEOHIRY. HORIRL N MM SARaSOHICHRICOKY PAHrBIRMAPHAICE'S CARME PSRk
chargfstis, (BS, HaiRasHbOREIERIcBLITALIIRS, SUARCAMENISTS OilisCaRRH FRIREY ERSHISBaNneR AL BY
PUrBYAA ﬁ%ﬁﬁ%ﬂ’ é‘%ﬂ}%fr‘igfbﬂf SPiPHaRyBSRNL %ﬁﬂéﬁ&'&%i%@%@gd@&%ﬁ%g@y%ﬁn. Exp.

Rheum. 2016, 34, S28-S32.
Globally, plasmapheresis may be indicated in severe and life-threatening HBV-related CV. However, in patients

ARiVi380HYsiMe CRAHHSUUM (oGt erSREPRARE cMandedste tM. iiiHbidW cdiNg MiRBdeR9associated
witlefeSsigomMiainal #enesB gallsexpasdedl Hatbasyociated mixed cryoglobulinemia display
proliferative anergy irrespective of CD21(low) phenotype. Blood 2011, 118, 3440-3441.

%5E§rtg|5(e)an Association for the Study of the Liver. EASL 2017 Clinical Practice Guidelines on the

In FANaESHENt &f RERAIRBIrS MieSHARd HEGP BN 3R 1 sebor3 AP 98ars in subjects with severe

43yYSIBRE HEY GoERjerP BRI SRR r PVIPE B depyraratie PBF z GIANStideRephEltse, [Fs(g]HT@erR@H doses 0f
corfigpaier o SIB AMBAYRCHARD S Ph RFeTECHMETAB 888 S0 &AL ERFAMMFIBRAAINGSITBY GATifahsevere
CV delfRl immune reactions and response to interferon treatment. J. Med. Virol. 1994, 44, 330—335.

4R i foid e by Z90REAQiA-thd- M08! - dos didtied¥erbRIMBARII - i P RRE IRxiChisT 8Hiaifing the
renfrREAGEHRBIATL QT RRIREGEARGH R EHIEANh PRI RIRBH AR it ARFURD B RER ent in
the GRIAARYIIREMAR BRELREPSHIHR B VA USRS QR e RBLIMAOY 129G A3 JofdmiS4Rved a complete
49 PRRRT RN GOV R 0o hviE A f1ecend st e rany DB Ri SEUD e YalsrEamain edAtevalat ad BRCeAraH?
remgingdiANaRg e RCRIIF € Uemteesy il BaletsoNaiaRimASIRAYRIES FRARSIMEy BRlimafRgifta one
witfm@dwogg’vf[glgg'gglzrpgwl was documented (HBsAg remained positive in all, with detectable HBV-DNA)

(29],
48. Roccatello, D.; Baldovino, S.; Rossi, D.; Mansouri, M.; Naretto, C.; Gennaro, M.; Cavallo, R.;

LovMRRe MinE R531502%n RreRIRENNQyif- BlrBld W UM IRC I Qbari-CR2AMARA iR FRIBAY are
resHGREBIE RS GIYRHRRIMINGRING ianeeerigaephctish Nerhed: RidhHansRrN s wd %4 +ddnirthay be

hel&[gm-administered as short-term courses for chronic pain control 631,

49 Quartuccio, L.; Soardo, G.; Romano, G.; Zaja, F.; Scott, C.A.; De Marchi, G Fabris, M.;

GFglrera\éc!lao Ia&ed IS:eV \T{gagede eflh IQI{'\ xwﬁalbqnecbt-lr-ﬁemt Foorlhcfomlépu%nal su R'ﬂ&’s’associated
An TBRECHYQRIRRINAcIR: Ffficagy b RAEDY, 1LI5sRPSEGR ALt Rs %QM%WPMQQQ%‘}%

pro%ga'.846'
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hadKaldeatparos Al thafizpg| s tveeS Olfiiettb 00 etdFdbryaglabadineithia glanerdiledepiyritgatEtintiaalollection
forpredentatian loWhigiolegical feattieyaliggnosiiz3pifialts calydicdatiaverim i fhetizasage mantthe
pre§date of the syhateththia eifxNepastioa paldngs. Mibnasentnet cod efigtbéatedlitatn Br calhuiepletiith NAs
acciivdiapy dlideliveshte the020addediGR-ehmhic HBV-infection 47,
51hev g’t%cy comp}{ljésee g at|er%sra\gq1aHBV-rer{taé%C%|\|/I, am(-)rr?gv ?/v Oﬁ\’l sle:\lllépnp h ad alreagycbeggr? descn%gtljema
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previous paper and they were ihc erel since they were still erapy and regularly monitored.

he treatment of cryo ulinemic vasculitjs: The MARBLe stu ixed cryoglobulinemiA
abﬁe 3 summarizes the¥naq |nl|ca rpmmune ancJ virologica characteﬁsﬁi s<0 e studX/ pgopu atlon

Rituximab BiosimiLar). Intern Emerg. Med. 2020, 16, 149-156.
shakbe;3giiue eetideammagHes S\£S) atmeiors Batiewp pareH B V- 1dlaisssempslp i nritevaseulits, A ; et al.

Safetv and efficacv of rituximab treatment for vasculitis in henatitis B virus-associated tvne ||

No. of Patients 18
E Female/Male 10/8 1. J.
AgelYears, Median (range) 59 (33-81)
S Biochemical and Virological Features Dis.
HBV-DNA positive, n (%) 18 (100)
£ , . Leg
HBV-DNA IU/mL, median 6630
itment.
MC type ll/itype llI 17/1
E Cryocrit %, median (range) 4 (1-70) ari. S
RF IU/mL, median (range) 181 (10-5850) 1
C4 mg/dl, median (range) 9 (2-31)
E raro,
ALT IU/mL, median (range) 51 (21-638) .
y in the
Creatinine mg/dl, median (range) 1.0 (0.6-1.3) ).
E Clinical Features )uzzo,
Purpura, n (%) 18 (100) A
Arthralgias, n (%) 11 (61)
< 2, 379,
Skin Ulcers, n (%) 3(17)
€ Sjogren’s syndrome, n (%) 5(28)
Peripheral neuropathy, n (%) 11 (61) i life-

threatening mixed cryoglobulinemia syndrome. Autoimmun. Rev. 2019, 18, 778-785.

61. Scwartz, J.; Padmanabhan, A.; Aqui, N.; Balogun, R.A.; Connelly-Smith, L.; Delaney, M.; Dunbar,
N.M.; Witt, V.; Wu, Y.; Shaz, B.H.; et al. Guidelines on the use of therapeutic apheresis in clinical
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Glomerulonephritis, n (%)
NHL
Chronic hepatitis, n (%)
Cirrhosis, n (%)
Antiviral Agent, n, Median Duration (months)
Entecavir
Tenofovir
Lamivudine
Other treatment, n, Median Duration (months)
Peg-IFN alone
CS-associated NAs
PE-associated NAs
RTX-associated NAs
Virological Response, n (%)
Cryocrit %, median (range)
RF IU/mL, median (range)
C4 mg/dl, median (range)

ALT IU/mL, median (range)
Cryoglobulinemic Vasculitis Complete Response
Purpura, n (%)

Arthralgia, n (%)

Skin Ulcers, n (%)
Sjogren’ssyndrome, n (%)

Peripheral neuropathy, n (%)
Cryoglobulinemic Vasculitis Partial Response

Purpura, n (%)

1 (6)
2 (11)
4 (22)

1(6)

11 (78)
6 (67)

1 (58)

3(17)
4 (22)
4 (22)
2 (11)

18 (100)
1(0-14)
181 (10-5850)
7 (1-24)

16 (12-34)

14 (78)
8 (44)
2 (11)
2 (11)

6 (33)

4 (22)

, F;
ixed
111, 10,

nti, G.;
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Arthralgia, n (%) 3(17)
Peripheral neuropathy, n (%) 5 (28)
Glomerulonephritis, n (%) 1(6)
NHL 2 (11)

Legend: CS, Corticosteroids, CYC, cyclophosphamide, RTX, Rituximab, PE, plasma exchange, NHL, non-Hodgkin
lymphoma, RF, rheumatoid factor. Normal range: RF (0-25 IU/mL); C4 (10-40 mg/dl); ALT (6—36 IU/L).

Purpura was present in 18/18 (100%) patients, arthralgia in 11/18 (61%), ulcers in 3/18 (17%), Sjogren’s syndrome
in 5/18 (28%), peripheral neuropathy in 11/18 (61%), glomerulonephritis in 1/18 (6%) and 2/18 (11%) had a NHL.
Before the beginning of NAs therapy, 3 (17%) patients underwent treatment with PEG-IFN-a for 12 months and 2
patients achieved a transient vasculitis response despite a persistent HBV-DNA positivity.

Four out of 18 (22%) patients received a low dose of prednisone (<10 mg/day) associated with NAs therapy to
control purpura flares and arthralgia. Plasma exchange associated with NAs was used in 4 (22%) patients with
severe CV: One had elevated cryocrit in low-grade NHL, 1 had nephropathy, 2 had debilitating neuropathy and skin
ulcers. Low doses of rituximab (250 mg/m2/weekly for four times) associated with NAs was used in 2 patients
(11%): one had low-grade NHL and peripheral neuropathy, while the other had severe peripheral neuropathy and
skin ulcers. Eleven patients were treated with entecavir for a median of 78 months (range: 9-111), 6 cases with
tenofovir for a median of 67 months (range: 48-120), and 1 case with lamivudine for 58 months. After 6—12 months
of therapy with NAs, viremia was undetectable in all patients (100%) and remained undetectable during the entire
follow-up. In all patients, HBsAg remained positive. During the NAs therapy, purpura disappeared in 14/18 (78%),
in 8/11 (73%) improvement of arthralgia, while regression of the leg ulcers in 2/3 (67%). Disappearance of leg
ulcers was observed in one patient treated with entecavir monotherapy, while another patient treated with entecavir
required plasma exchange followed by rituximab. A third patient showed skin ulcers persistence. Peripheral
neuropathy improved in 5/18 (45%) cases (2 treated with entecavir and 3 with tenofovir). One patient with
glomerulonephritis showed no improvement of renal function with tenofovir treatment and underwent plasma
exchange and, subsequently, low doses of rituximab infusions. Despite the therapeutic efforts, the kidney failure
progressed, requiring dialysis. A low-grade NHL case treated with tenofovir did not show a hematologic response
and underwent sequential treatment with plasma exchange and low-dose rituximab, with a partial response. One
patient on entecavir developed a cerebral diffuse large B-cell lymphoma after 60 months of therapy. Despite
chemotherapy, the patient died because of lymphoma progression. One patient with cirrhosis and CV was treated
with entecavir and obtained a rapid improvement of the purpura, while the peripheral sensory neuropathy
persisted. Despite virological suppression and reduction of cryocrit and RF, the patient died of decompensated
cirrhosis after 60 months. NAs therapy induced a decrease in cryocrit levels in all cases, although only 6/18 (33%)
showed disappearance of cryoglobulins. The RF decreased in all patients, but the C4 serum levels remained low

during treatment. No exacerbations of the clinical manifestations and no side effects were observed.
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Long-term therapy with NAs should take into account other factors such as the patient’s treatment compliance, the
possible development of viral mutations causing drug resistance, and the potential toxicity, although the availability
of different NAs guarantees a therapeutic coverage with multiple options. Treatment with NAs in subjects with HBV-
related CV should be continued indefinitely even after the CV symptoms disappeared. The NAs treatment can be

stopped only for those patients who achieve complete recovery from CV, HBsAg loss and HBsAg seroconversion.

Based on these reports, we can state that an optimal treatment for HBV-associated glomerulonephritis has not yet
been established. The therapeutic schedule always includes the antivirals, but when HBV-CV is associated with

nephrotic syndrome and a rapid decrease of renal function, the use of rituximab and plasma exchange should be
considered [4748149][50]51](52]
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