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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) .

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 .

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 . According to Brouet and colleagues , cryoglobulinemias are classified into three types: I, II, and

III . In type I, the cryoglobulins are formed by monoclonal immunoglobulins, IgM or IgG only, and it is associated

with lymphoproliferative disorders (multiple myeloma, Waldenstrom’s disease, or non-Hodgkin’s lymphoma, NHL).

In types II and III, 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 Sjögren’s syndrome, systemic lupus erythematosus, and rheumatoid

arthritis), or finally to chronic lymphoproliferative disorders . MC can occur in 0.5

to 5.5% of HBV patients . The potential role of HBV, as MC etiologic agent, was firstly suggested by

Levo and colleagues  more than 40 years ago. Monti and colleagues  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  evaluated 231 patients with MC, observing a 1.8% prevalence of

HBsAg. In a recent study by Mazzaro and colleagues , 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 .

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) , large 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.
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First Author, Year, Ref.

Boglione et al. 2015 Mazzaro et al. 2016 Li et al. (2017)

Number of Patients 7 17 12

Female/male ¾ 10/7 4/8

Age/years, median (range) 60 (49–65) 56 (45–70) 47(29–68)

Clinical Features      

Purpura, n (%) 3 (43) 17 (100) 7 (58)

Arthralgias, n (%) 0 12 (71) 3 (25)

Raynaud’s phenomenon, n (%) 0 3 (14) 0

Sicca Syndrome, n (%) 0 2 (9) 0

Skin Ulcers, n (%) 2 (29) 1 (6) 0

Peripheral neuropathy, n (%) 4 (57) 5 (29) 2 (17)

Glomerulonephritis, n (%) 0 3 (18) 12 (100)

Gastrointestinal vasculitis, n (%) 0 0 2 (17)

Chronic hepatitis, n (%) NA 8 (47) NA

Cirrhosis, n (%) NA 5 (29) NA

Biochemical and Virological
Features      

MC type II/type III NA 15/2 3/9
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MC, mixed cryoglobulinemia; NA, data not available.

About 50% of HBV-MC patients show chronic hepatitis, while cirrhosis is present in 30% of cases.

The disease features vary: 45% to 100% of cases show mild–moderate clinical symptoms (palpable leg purpura,

asthenia, and arthralgia, commonly called a Meltzer and Franklin triad ). The articular involvement is usually

characterized by bilateral and symmetric joint pain, non-deforming, and mainly involve knees and hands. Skin

ulcers may occur in 10–30% of cases. Sicca syndrome 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 .

Similar to HCV-related CV, the most frequent kidney manifestation is type I 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 ,

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 . Overall, kidney involvement

emerged as an unfavorable prognostic factor .

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 , thus making HBV-

associated CV progressively less frequent.

 
First Author, Year, Ref.

Boglione et al. 2015 Mazzaro et al. 2016 Li et al. (2017)

Cryocrit %, median (range) 3.4 (2.5–6) 3 (1–14) NA

Rheumatoid Factor IU/mL, median
(range)

NA 119 (88–5850) 694 (67–2730)

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)

HBsAg positive, n (%) 7 (100) 17 (100) 10 (83)

[28] [29] [30]

[31]

[22][28][29][30]

[30]

[30]

[32][33]

[34]



Hepatitis B Virus-Related Cryoglobulinemic Vasculitis | Encyclopedia.pub

https://encyclopedia.pub/entry/10483 4/13

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 (NAs)

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.

Author,
Year

Pts
n.

Antiviral
Agent,
Dose

Duration,
Weeks (w),

(n)

Other Treatment,
(n)

Negative
HBV-
DNA

Laboratory
Features

Clinical
Manifestations,

(n)

Immune
Response/

ALT Response

Cryoglobulinemic
Vasculitis

Response,(n)

          Before Treatment After Treatment

Cakir et
al. 2006 1

Lamivudine
100

mg/day =
76 w;

Adefovir 10
mg/day =

108 w

  100%

Cryocrit:
Pos;

RF:1110;
C4:7; ALT:

125;

Purpura,
Fatigue,

Arthralgia,
Cirrhosis

Cryocrit: Neg
RF: normal
ALT: normal

CR: Purpura;
Fatigue

Arthralgias;

Kawakami
et al.

2008 
1

Entecavir
0.5 mg/day

  100%
Cryocrit:

Pos
Purpura,

Neuropathy,
Cryocrit: Neg

CR: purpura,
Neuropathy

Enomoto
et al.

2008 
1

Entecavir
0.5 mg/day

= 20 w
  100%

Cryocrit:
Pos

Purpura,
Chronic
hepatitis

Ccryocrit: Neg
ALT: normal

CR: Purpura

Conca et
al. 2009 1

Lamivudine
100mg/day

= 4 w;
Lamivudine
50 mg/day

= 232 w

  100%

Cryocrit: 7;
RF: 876;
C4:0.4;
ALT:247

Purpura,
Cirrhosis

Cryocrit: Neg
ALT: normal

CR: Purpura

D’Amico
et al.

2013 

2 Tenofovir
245

mg/day =
200 w, (1);

  100% Type III;
Cryocrit:
Pos; RF:

Purpura, (2);
Neuropathy, (2);

Chronic
hepatitis,(2);

Cryocrit: Neg(2)
RF: normal (2)
C4: normal (2)
ALT: normal (2)

CR: Purpura, (2);
NR: Neuropathy,

(2)
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n.
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Agent,
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Duration,
Weeks (w),

(n)

Other Treatment,
(n)

Negative
HBV-
DNA

Laboratory
Features

Clinical
Manifestations,

(n)

Immune
Response/

ALT Response

Cryoglobulinemic
Vasculitis

Response,(n)

Entecavir
0.5 mg/day

= 204 w,
(1)

Pos;
C4:Pos

Boglione
et al.

2013 
7

Telbivudine
600

mg/day =
48 w, (7)

  100%
Cryocrit:
3.4; ALT:

79

Purpura, (3);
neuropathy, (4);
Skin ulcer, (2);

Chronic
hepatitis, (7)

Cryocrit: 1% (0-
2) ALT median:

33 (22–44)

CR: Purpura,(3);
Neuropathy, (2);
NR: Peripheral
neuropathy, (2);
Skin ulcer, (2)

Viganò et
al. 2014 1

Entecavir
0.5 mg/72
h = 108 w

  100%

Cryocrit: 3;
RF: Pos;

C4: 5; ALT:
178;

creatinine:
3.4 mg/dl;

proteinuria:
2.5 g/24 h

Purpura,
Fatigue, GN,

Cirrhosis

Cryocrit: Neg
RF: normal
C4: normal

ALT: 13:
Creatinine: 0.5

mg/dlproteinuria:
40 mg/day

CR: Purpura;
Fatigue; GN

Yamazaki
et al.

2014 
1

Entecavir
0.5 mg/day

= 28 w
CS+PE, 100%

Type II;
Cryocrit:

2%; C4: 1;
ALT: 4;

creatinine:
4.0 mg/dl

Purpura, Skin
ulcer, GN

Cryocrit: Neg
CR: Purpura, skin

ulcers;
NR: GN

Terrier et
al.

2015 
3

Lamivudine
100

mg/day,
(1);

Entecavir
0.5

mg/day,
(2);

PE+CS+RTX, (1);
PE+CYC+CS+RTX,

(1)
100%2

Type II;
Cryocrit:
pos; C4:

0.24

Purpura, (2);
Arthralgia, (2);

GN, (3);
Chronic

hepatitis, (3)

Cryocrit: Neg (1)
CR: Purpura, (2);

Arthralgia, (2);
GN, (3);

Visentini
et al.

2016 
1

Tenofovir
245

mg/day =
52 w

  100%

Type II;
Cryocrit:
pos; RF:
pos; C4
low level

Purpura,
Chronic
hepatitis

Cryocrit: Neg
RF: normal

C4: low level
CR: Purpura

Mazzaro
et al.

2016 

7 Entecavir
nr = 192 w,

(5);
Adefovir nr

CS alone previous
NAs, (1)

100% Type II, 7;
Cryocrit: 3;
RF: 200;

Purpura, 7;
Arthralgia, 7;
Skin ulcer, 1;

Chronic

Cryocrit median:
1%

RF median: 86;

CR: Purpura, (7);
Arthralgia, (5);
Skin Ulcer, (1);

NR: Arthralgia, (2)
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Legend: RF, rheumatoid factor, normal range: 0–25 IU/mL; C4, complement fraction C4, normal range: 10–40

mg/dl; ALT, alanine aminotransferase, normal range: 6–36 IU/L; GN, Glomerulonephritis, CS, Corticosteroids, CYC,

cyclophosphamide, RTX, Rituximab, MMF, mycophenolate mofetil, PE, plasma exchange.

Some case reports have shown that viral suppression induced by NAs was associated with serum clearance of

cryoglobulins, rheumatoid factor (RF) normalization and disappearance of purpura, arthralgia, Raynaud

phenomenon and peripheral neuropathy . In particular, Visentini and colleagues  reported

the regression of VH1-69+ B-cell clones, which have been implicated also in the pathogenesis of HCV-related CV,

in two patients successfully treated with antiviral therapy. In a wider population where NAs treatment was effective

in suppressing HBV replication, a significant improvement of peripheral neuropathy was reported in 2/6 patients,

while skin ulcers persisted in two . However, other authors obtained skin ulcer improvement combining entecavir

therapy with corticosteroids and plasma exchange . In 2016, the GISC conducted a retrospective observational

multicenter study, recruiting 17 HBV-DNA-positive CV subjects. Seven patients were treated with NAs for 48

months: five with entecavir, one with adefovir, and one with lamivudine . After 12 months of NAs therapy, HBV-

DNA was undetectable in all subjects, while HBsAg remained positive in all cases (100%). Purpura disappeared in

all cases (100%), an improvement of arthralgia was observed in five patients (71%), while one patient experienced

regression of leg ulcer. NAs induced a reduction of cryocrit levels in all cases, but only two patients showed

undetectable levels of cryoglobulins during treatment. RF levels decreased in all seven patients, though a normal

RF was observed only in one. C4 serum level remained low during treatment at 48 months of therapy.

Viganò and colleagues  reported purpura disappearance, reduction of cryoglobulins and normalization of RF,
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Author,
Year

Pts
n.

Antiviral
Agent,
Dose

Duration,
Weeks (w),

(n)

Other Treatment,
(n)

Negative
HBV-
DNA

Laboratory
Features

Clinical
Manifestations,

(n)

Immune
Response/

ALT Response

Cryoglobulinemic
Vasculitis

Response,(n)

= 48 w, (1);
Lamivudine

= 192 w,
(1)

C4: 8; ALT:
72

hepatitis, 6;
Cirrhosis, 1

C4 median: 10
ALT median: 20

Li et al.
2017 9

Entecavir
nr = 64 w,

(7);
Lamivudine
nr = 24 w,

(2)

CS alone, 3;
CS+CYC, 1;

CS+PE+RTX, (1);
CS+PE+MMF, (1)

100%

Type II, 3;
Type III, 6;
Cryocrit:

1900 mg/L
RF: 824;

C4: 6; ALT:
48;

Creatinine:
2.2 mg/dl;

Proteinuria:
5.0 g/day

Purpura, (4);
Arthralgia, (2);
Neuropathy, 2;

Gastrointestinal,
2; GN, 9;

Creatinine
median: 1.0

mg/dl;
Proteinuria
median: 1.6

g/day.

CR: Purpura, (2);
Arthralgia, (2);

GN, (2);
Neuropathy, (2);

PR: GN, (3);
Gastrointestinal,

(1);
NR: GN, (4);

Gastrointestinal,
(1);
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colleagues  studied 324 cases of non-HCV-related CV, including eight patients with HBV disease. Three patients

with glomerulonephritis received lamivudine or entecavir with improvement of renal function and remission of

purpura in one case while rituximab combined with entecavir was necessary to induce remission of nephropathy in

the remaining two cases.

In a recent study, Li and coworkers  described 12 patients affected by HBV-associated glomerulonephritis.

Seven were treated with entecavir for 16 months and 2 with lamivudine for 12 months. The main clinical,

biochemical, histological characteristics of the patients and NAs therapy are shown in Table 2. Nephrotic syndrome

was present in nine subjects and a rapidly progressive glomerulonephritis in three. Nine patients had impaired

renal function with a mean eGFR of 35.7 ± 24.3 mL/min at diagnosis. At the end of the follow-up (6–60 months),

viremia was undetectable in all patients. In five patients treated with entecavir alone, a complete response was

observed in two and a partial response in three; of these five cases, two had also purpura and arthralgia and one

gastrointestinal vasculitis. Four patients were treated with steroids and immunosuppressants associated with NAs,

but they had no response showing a progressive worsening of the renal failure requiring dialysis, and two of them

died from sepsis, and cerebral hemorrhage, respectively.

2.2. Pegylated-Interferon Alfa

Compared with NAs therapy, Pegylated-interferon-α (PEG-IFN-α) has the advantage of finite treatment duration

and slightly higher rates of HBsAg and HBeAg seroconversion. However, there are several contraindications and

severe side effects, which discourage its use in HBV-related CV . Löhr and colleagues  reported a single case

of a young female with chronic hepatitis B and purpura due to type II MC treated with PEG-IFN-α 2b, three times

weekly for twelve months. After one month of treatment, ALT returned to the normal range, while cryoglobulins

disappeared from the serum. HBV-DNA was undetectable after two months, and purpura disappeared. Among the

17 patients with HBV-associated CV studied by Mazzaro and colleagues , PEG-IFN-α 5MU/day for six months

was administrated to two patients with CV glomerulonephritis. In both, purpura and arthralgia did not improve and

serum HBV-DNA remained positive. Also, the levels of cryocrit, RF, C4, creatinine and proteinuria remained

unchanged and they were considered as non-responders. Visentini and colleagues  reported one case with

HBV-related MC treated with PEG-IFN-α 2b. After six months of therapy, HBV-DNA was undetectable, purpura was

resolved and cryocrit decreased, whereas C4 and RF remained stable. In addition, La Civita and colleagues 

described a single HBV-positive MC patient with recurrent purpura, mild sensory peripheral neuropathy, and active

hepatitis treated with PEG-IFN-α. The authors noted a rapid improvement of the purpura associated with ALT

normalization and disappearance of cryocrit and serum HBV-DNA after four months of treatment. However, the

concomitant worsening of the peripheral neuropathy prompted discontinuance of PEG-IFN-α.

In summary, effectiveness of PEG-IFN-α in HBV-related CV is inconsistent. Right now, the NAs therapy should be

preferred over PEG-IFN-α as first-line therapy in HBV-related CV.
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Rituximab is a chimeric monoclonal antibody anti-CD20 antigen, selectively expressed in B-cells, which are

expanded and abnormally activated in MC. Many reports have indicated that rituximab is effective in severe clinical

manifestations of HCV-related MC, including skin ulcers, glomerulonephritis, peripheral neuropathy, and hyper-

viscosity syndrome . Pasquet and colleagues  reported a single case of HBV-associated type I

membrano-proliferative glomerulonephritis, initially treated with corticosteroids in association with antiviral therapy

(lamivudine). Because of a gradual worsening of renal function despite treatment with plasmapheresis, the patient

received rituximab (375 mg/m  in 4 weekly infusions) and lamivudine was substituted with entecavir. The purpura

remitted, creatinine returned to normal, proteinuria, cryocrit, and RF decreased, and HBV-DNA became

undetectable. Terrier and colleagues  used NAs therapy in 3 patients with glomerulonephritis obtaining

improvement of renal function and remission of purpura in one. The other two patients received rituximab in

combination with entecavir, leading to remission of kidney disease. Nonetheless, subjects treated with rituximab

should be carefully monitored for infection complications.

In summary, there are plenty of works  that demonstrate the effectiveness of rituximab for non-

responders to the antiviral therapy, relapsing patients or for patients with severe or life-threatening CV

(glomerulonephritis, peripheral neuropathy, extended cutaneous ulcers, gastrointestinal vasculitis, acute hyper-

viscosity syndrome). A highly active antiviral therapy must always be associated with rituximab, not disregarding

the risk of a possible viral reactivation in HBV-positive subjects, including those with a past infection (HBcAb-

positive only) . In fact, several investigators have reported fulminant hepatitis caused by HBV reactivation 

after rituximab therapy. Moreover, HBV reactivation was reported even several months after the completion of

rituximab treatment .

2.4. Plasma exchange

Removing circulating cryoglobulins by means of apheresis procedures is still considered the most efficient way to

improve acute conditions in patients with severe CV . Data from small series of patients and one small

randomized study have shown that plasma exchange associated with immunosuppressive agents or

corticosteroids was more effective in a severe CV than with plasma exchange alone . A recent

retrospective cohort survey including 22 Italian GISC centers evaluated 159 patients with severe CV who

underwent apheresis .

The authors found that patients with life-threatening CV were significantly less likely to respond and significantly

more likely to die during the first year after the initiation of the apheresis sessions (59%) than those without life-

threatening CV; apheresis failure was associated with an increased risk of death. Cyclophosphamide has been

used in association with apheresis to reduce the post apheresis rebound in cryoglobulinemic production , but it

was only used in 19.5% of the patients reported by Marson and colleagues , mainly in association with the first

apheresis session. The cost–benefit ratio of adding cyclophosphamide to apheresis is a subject of debate, and the

choice should be evaluated in each case . Data from small case series support the effectiveness of pulse high-

dose corticosteroid therapy in controlling CV flares , and corticosteroids were associated with apheresis at

different times and doses in treating 86% of the patients included in the study by Marson and colleagues . In
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most reported cases, pulsed high-dose corticosteroid therapy was administered in association with the first

apheresis session . The guidelines of the American Society for Apheresis (ASFA)  include

severe/symptomatic cryoglobulinemia amongst the disorders for which this procedure should be considered as

second-line treatment. Few case reports have been published on plasmapheresis in HBV-associated CV. Terrier

and colleagues  administered lamivudine, corticosteroids, and plasmapheresis to one patient with HBV-CV with

nephropathy and purpura not obtaining a clinical response. Subsequently, the patient underwent rituximab,

attaining clinical remission of purpura and nephropathy. A second patient affected by HBV-related nephropathy and

purpura received entecavir, plasmapheresis, corticosteroid, and cyclophosphamide, obtaining clinical remission of

nephropathy and purpura. In one recent study , two patients with HBV-related CV with rapidly progressive

glomerulonephritis were initially treated with entecavir, corticosteroid, and plasmapheresis, without appreciable

changes in the clinical and biochemical features. Subsequently, one of them was treated with rituximab, obtaining

purpura remission, reduction of cryoglobulins and RF, but renal failure worsened, requiring dialysis.

Globally, plasmapheresis may be indicated in severe and life-threatening HBV-related CV. However, in patients

with HBV-positive cirrhosis due to either hemodynamic changes and the immunological dysfunctions associated

with this condition, plasmapheresis should be used very cautiously.

2.5. Steroids

In high doses or as pulse therapy, corticosteroids have been in use for many years in subjects with severe

systemic CV (ulcer, progressive peripheral neuropathy, and glomerulonephritis) . The high doses of

corticosteroids, both employed alone or associated with apheresis, are recommended by GISC to control severe

CV flare .

A previous study  described the use of low-dose corticosteroids for 48 months in five patients, obtaining the

remission of purpura and arthralgia in three patients while clinical symptoms persisted after the end of treatment in

the remaining two. All patients obtained a reduction of the cryocrit level, but none of them showed a complete

disappearance of cryoglobulins at the end of therapy. The RF serum levels remained elevated, and the C4 level

remained unchanged at the end of treatment in all patients. Notably, in 8 patients treated with corticosteroids alone

without NAs, no virological response was documented (HBsAg remained positive in all, with detectable HBV-DNA)

.

Low-dose and long-term treatments with steroids should not be used for chronic viral infections and are

responsible for significant side effects. However, as stated in the GISC recommendation, such a treatment may be

helpful if administered as short-term courses for chronic pain control .

2.6. HBV-Related CV Treated with NAs: A Long-Term Follow-Up Analysis from GISC

An update of previous results with a long follow-up analysis of HBV-CV patients treated with NAs is herein

provided.
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Six Italian centers, belonging to the GISC, were invited to provide retrospectively anonymous data in subjects who

had undergone NAs therapy between June 2010 and February 2020, with a standardized aggregate data collection

form. The mean follow-up was 75 months (range: 9–123). The only inclusion criterion for this study was the

presence of CV symptoms in HBsAg positive patients. All cases met the eligibility criteria for treatment with NAs

according to guidelines for the management of chronic HBV-infection .

The study comprised 18 patients with HBV-related CV, among whom seven had already been described in a

previous paper , and they were included herein since they were still on NAs therapy and regularly monitored.

Table 3 summarizes the main clinical, immune, and virological characteristics of the study population.

Table 3. Nucleotide analogues (NAs) therapy in 18 patients with HBV-related cryoglobulinemic vasculitis.

50. Rossi, D.; Sciascia, S.; Fenoglio, R.; Ferro, M.; Baldovino, S.; Kamgaing, J.; Ventrella, F.;
Kalikatzaros, H.; Viziello, L.; Solfietti, L.; et al. Cryoglobulinemic glomerulonephritis: Clinical
presentation and histological features, diagnostic piftalls, and controversies in the management.
State of the art and the experience on a large monocentric cohort treated with B cell depletion
therapy. Minerva Med. 2020, 112, 162–174.

51. Vacchi, C.; Visentini, M.; Gragnani, L.; Fraticelli, P.; Tavoni, A.; Filippini, D.; Saccardo, F.; Lauletta,
G.; Colantuono, S.; Atzeni, F.; et al. Safety and effectiveness of biosimilar of Rituximab CT-P10 in
the treatment of cryoglobulinemic vasculitis: The MARBLe study (Mixed cryoglobulinemiA
Rituximab BiosimiLar). Intern. Emerg. Med. 2020, 16, 149–156.

52. Pasquet, F.; Combarnous, F.; Macgregor, B.; Coppere, B.; Mausservey, C.; Ninet, J.; Hot, A.; et al.
Safety and efficacy of rituximab treatment for vasculitis in hepatitis B virus-associated type II
cryoglobulinemia: A case report. J. Med. Case Rep. 2012, 6, 39.

53. Hanbali, A.; Khaled, Y. Incidence of hepatitis B reactivation following rituximab therapy. Am. J.
Hematol. 2009, 84, 195.

54. Monti, G.; Saccardo, F. Emergency in cryoglobulinemic syndrome: What to do? Dig. Liver Dis.
2007, 39 (Suppl. S1), S112–S115.

55. Auzerie, V.; Chiali, A.; Bussel, A.; Brouet, J.C.; Fermand, J.P.; Dubertret, L.; Senet, P.; et al. Leg
ulcers associated with cryoglobulinemia: Clinical study of 15 patients and response to treatment.
Arch. Dermatol. 2003, 139, 391–393.

56. Ferri, C.; Moriconi, L.; Gremignai, G.; Migliorini, P.; Paleologo, G.; Fosella, P.V.; Bombardieri, S.;
et al. Treatment of the renal involvement in mixed cryoglobulinemia with prolonged plasma
exchange. Nephron 1986, 43, 246–253.

57. Stefanutti, C.; Vivenzio, A.; Di Giacomo, S.; Labbadia, G.; Mazza, F.; D’Alessandri, G.; Ferraro,
P.M.; Masala, C.; et al. Immunoadsorption apheresis and immunosoppressive drug therapy in the
treatment of complicated HCV-related cryoglobulinemic. J. Clin. Apher. 2009, 24, 241–246.

58. Marson, P.; Monti, G.; Montani, F.; Riva, A.; Mascia, M.T.; Castelnovo, L.; Filippini, D.; Capuzzo,
E.; Moretto, M.; D’Alessandri, G.; et al. Apheresis treatment of cryoglobulinemic vasculitis: A
multicentre cohort study of 159 patients. Tranf. Apher. Sci. 2018, 57, 639–645.

59. Ramos-Casals, M.; Stone, J.H.; Cid, M.C.; Bosch, X. The cryoglobulinaemias. Lancet 2012, 379,
348–360.

60. Galli, M.; Monti, G.; Marson, P.; Pietrogrande, M.; Candela, M.; Castelnovo, L.; Faggioli, P.;
Novati, P.; Zani, R.; et al. Recommendation for managing the manifestations of severe and 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

[47]

[29]

No. of Patients 18

Female/Male 10/8

Age/Years, Median (range) 59 (33–81)

Biochemical and Virological Features  

HBV-DNA positive, n (%) 18 (100)

HBV-DNA IU/mL, median 6630

MC type II/type III 17/1

Cryocrit %, median (range) 4 (1–70)

RF IU/mL, median (range) 181 (10–5850)

C4 mg/dl, median (range) 9 (2–31)

ALT IU/mL, median (range) 51 (21–638)

Creatinine mg/dl, median (range) 1.0 (0.6–1.3)

Clinical Features  

Purpura, n (%) 18 (100)

Arthralgias, n (%) 11 (61)

Skin Ulcers, n (%) 3 (17)

Sjögren’s syndrome, n (%) 5 (28)

Peripheral neuropathy, n (%) 11 (61)
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Glomerulonephritis, n (%) 1 (6)

NHL 2 (11)

Chronic hepatitis, n (%) 4 (22)

Cirrhosis, n (%) 1 (6)

Antiviral Agent, n, Median Duration (months)  

Entecavir 11 (78)

Tenofovir 6 (67)

Lamivudine 1 (58)

Other treatment, n, Median Duration (months)  

Peg-IFN alone 3 (17)

CS-associated NAs 4 (22)

PE-associated NAs 4 (22)

RTX-associated NAs 2 (11)

Virological Response, n (%) 18 (100)

Cryocrit %, median (range) 1 (0–14)

RF IU/mL, median (range) 181 (10–5850)

C4 mg/dl, median (range) 7 (1–24)

ALT IU/mL, median (range) 16 (12–34)

Cryoglobulinemic Vasculitis Complete Response  

Purpura, n (%) 14 (78)

Arthralgia, n (%) 8 (44)

Skin Ulcers, n (%) 2 (11)

Sjögren’ssyndrome, n (%) 2 (11)

Peripheral neuropathy, n (%) 6 (33)

Cryoglobulinemic Vasculitis Partial Response  

Purpura, n (%) 4 (22)
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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%), Sjögren’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-α 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/m /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.

Arthralgia, n (%) 3 (17)

Peripheral neuropathy, n (%) 5 (28)

Glomerulonephritis, n (%) 1 (6)

NHL 2 (11)
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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 .[47][48][49][50][51][52]


