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Hepatitis B virus (HBV)-associated glomerulonephropathy (HBV-GN) has been increasingly re-
ported, especially in adults. In the present study, the authors investigated the clinical and histopathology
features of patients who suspected HBV-GN in 24 patients and age ranging from 23 to 74 years (mean 43
years).

Asymptomatic hematuria was the most common presentation (54%); followed by edema and hyper-
tension at equal percentages of 50%. The nephrotic syndrome was presented in 43%, the nephrito-nephrotic
syndrome in 3.5%. Clinically suspected rapidly progressive GN was found in 14%. Renal insufficiency was
determined in 30%. The most common pathologic finding was IgA nephropathy (IgAN 29%), followed by
membranous nephropathy (21%), focal segmental glomerulo sclerosis (FSGS 11%), membranoproliferative
GN (11%), post-infectious GN (11%). Liver disease activity also tended to be mild or had no symptoms of
hepatitis. The authors remission rates both complete and partial were 75% (higher than the usual report),
notwithstanding treatment. The authors achieved a sustained complete remission in half of the patients (3 in
6 cases) treated with steroid alone and 2 out of 7 cases (28.6%) treated with anti-viral therapy. Spontaneous
remission was demonstrated in 2 (1 with IgAN + FSGS, and 1 with post infectious GN) out of 6 patients
(33.3%). None of the patients in both treatment groups turned to ESRD that occurred in 2 cases receiving non-
specific treatment. Of note, all of the patients who received anti-viral therapy or corticosteroid and had

complete follow up were in remission either complete or partial.
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Extra-hepatic manifestations of hepatitis
B-virus (HBV) infection have increasing recognition
and expanding prevalence. One of the most common is
HBYV associated nephropathies (HBV-AN)®. Most of
the reported HBV-AN are glomerular diseases, includ-
ing membranous nephropathy (MN)©@*, mesangiocapil-
lary proliferative glomerulo nephritis (MPGN), non-1gA
mesangial proliferative glomerulo nephritis (GN), mini-
mal change disease (MCD), focal segmental glomerulo-
sclerosis (FSGS), and 1gA nephropathy (IgAN). Those
may occur in pure form or sometimes overlapping. The
most common glomerular pathologic finding is MN,
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which resolved spontaneously in many cases of chil-
dren, but such is uncommon in adults®®. Significant
percentages of adults (30%) may progress to renal fail-
ure. As many as 10% required maintenance dialysis®.
Antigen-antibody immune complexes against either
HBs, HBc, or HBe together with com-plement compo-
nents have been demonstrated in the glomerular base-
ment membrane (GBM) and mesan-gium®. Perhaps
they reflect the pathogenesis of the HBV-GN. Liver
disease tends to be mild in patients with HBV-AN®9, In
fact, the severity of the renal disease does not corre-
late with the severity of liver disease or level of HBV
replication. Even though, Thailand is classi-fied as an
endemic area of HBV infection, no one has reported
the pathologic finding and clinical outcome of HBV-
AN. The authors, therefore, present the clinicopatho-

S151



logical and follow-up findings in 24 patients with sus-
pected HBV-AN.

Material and Method

From the renal biopsy registry done at King
Chulalongkorn Memorial Hospital, Bangkok, Thailand
from 1997 to 2005, forty four of 985 biopsies were se-
lected according to the positive serology of HBsAg.
Eight were excluded due to inadequate tissue to make a
final conclusion. Eight biopsies from the patients who
had clinical or laboratory features of systemic lupus
erythematosus or any other systemic conditions caus-
ing GN at the time of biopsy or later were further
excluded. Finally, 28 biopsies from 24 patients were left
to review the clinical manifestation, clinical outcome,
and pathologic finding. Four patients were rebiopsied
due to reappearance of proteinuria. HBV infection
defined as persistent appearance of HBsAg or serum
HBV DNA > 10° copies/ml. Tests for HBsAg, anti-HBs,
and anti-HBc were performed using an enzymatic im-
munoassay.

Complete remission (CR), defined as disap-
pearance of proteinuria and returned to normal serum
protein levels, were categorized into sustained CR
(defined by no relapse within one year after remission)
and non-sustained CR (with at least one relapse during
the first year of the follow-up period). Partial remission
was described as absence of edema, decrease in pro-
teinuria (less than 2 g but remained above 300 mg per
day), and normal serum albumin concentrations.
Chronic renal insufficiency was defined by a persis-
tence of serum creatinine level higher than 1.7 mg/dL in
males and 1.5 mg/dL in females. Nephrotic syndrome
was diagnosed when daily proteinuria was larger than
3 gand plasmaalbumin level was below 2.5 g/dL. Predni-
solone 2 mg/kg per day was given as a treatment for
8 patients. Four patients received no treatment. The
patient with IgAN received interferon-ai2a and lamivu-
dine in addition to an initial month of prednisolone
treatment. All patients but 4 were followed for a period
ranging from 5 to 120 months.

Pathological material consisted of renal bio-
psies in 13 patients and renal necropsy samples in 1
patient. All patients had renal biopsies prior to treat-
ment. Liver tissue for examination was available in 4
patients. Renal tissue samples were routinely processed
and stained with Hematoxylin-Eosin (H&E), Periodic
Acid-Schiff (PAS), Masson’s trichrome, Jones’s silver,
and Congo red stains. For directimmunofluorescence,
frozen sections of the fresh tissue samples were stained
with antisera against human C3, C4, C1q, 1gG, IgA, IgM,
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kappa, lamda, and fibrinogen. The streptavidin-biotin
peroxidase method was used for immunohistochemical
staining with antibody against HBsAg. All renal tissue
samples were studied by light and immunofluorescence
microscopy. Electron microscopy was available in 4
patients, supporting the tissue diagnosis. Time to re-
biopsy ranged from 0-17 years. (average 7.25 years).

Results

From atotal of 24 patients, males were slightly
predominant (M:F = 14:10) and age ranged from 22 to
74 years with a median age of 39.8 years. The clinical
presentation varied from asymptomatic hematuria and
proteinuria (39%), nephrotic syndrome (43%), and
rapidly progressive glomerulonephritis (14%). Half of
the patients had edema and hypertension. In 11 patients
having no symptom, 3 of them had only hematuria, the
other 3 had only proteinuria, and 5 had both. Renal
insufficiency was found in 7 patients (30%), most of
them were IgAN (3 in 7). Three of those were classified
as RPGN, whose histopathologies were MPGN, post-
infectious GN, and IgAN.

ANA was falsely positive in one of 17 tests,
which was found in only one patient with HIV and
HBV co-infection. The C3 levels were low in 4 of 10
patients tested, C4 levels were done in 2 of 5, and CH50
levels were done in 3 of 11. HBsAg was positive in all
cases. HBV DNA was tested in 11 patients and HBeAg
was tested in 18 patients, only 4 of 11 patients (36%)
and 14 of 18 patients (77%) had a high level of HBV
DNA (more than a hundred thousand copies/mL) and
positive HBeAg, respectively. Three patients had mild
elevated levels of ALT and AST. Hepatomegaly was
hardly found (only 1 in 24 cases) and splenomegaly
was not found. Liver biopsies were done in three cases
and all resulted in chronic hepatitis with mild activity
while one case developed liver cirrhosis. The pertinent
clinicopathological findings of patients are summarized
inTable 1.

The most common pathologic finding was
IgAN (8 biopsy episodes in 7 patients), followed by
MN (6 biopsies in 5 patients), FSGS (3 cases), MPGN (2
cases), post infectious glomerulonephritis (2 cases),
MCD (1 case), and IgM nephropathy (1 case). Two
patients had combined lesions, one was a combination
of MN and MPGN, and the other was FSGS and IgAN
(Table 2). All patients, who had repeated kidney bio-
psy, had no change in pathology following treatment
(Table 3).

All patients with MN had positive HBeAg,
while half of IJAN (2 in 4 tests) did. Of interest, one of
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MN had “full house” IF staining. HBSAg stain in renal
biopsy was checked in two patients, one (MN) was
positive for HBsAg and one (MPGN) was negative for
HBSAg.

Seven patients received prednisolone treat-
ment(MN =3, IgAN=1,FSGS=1, MCD =1, and IgMN
=1); one of them received additional oral cyclosphos-
phamide. Half of the group with steroid treatment alone
obtained sustained CR (1 = IgM and 2 = MN) and the
remaining 3 cases were PR.

Seven of the remaining patients were treated
with anti-viral drugs, 6 had lamivudine and one had
interferon-alpha (IFN-o). None of them used combina-
tion therapy. The majority, one IFN-a- and four
lamivudine-treated patients, had partial response. One
case developed YMDD mutation. Only two cases
achieved sustained CR, one occurred with simultaneous
seroconversion and the other had liver cirrhosis. Of
note, all patients receiving the treatment achieved
remission either complete or partial.

No specific treatment (ACE], fish oil, or neither)
were prescribed in 10 patients. Two cases obtained

Table 2. Histological diagnosis of HBV-positive patients

(N =28)

Histological diagnosis Number (%)
IgA nephropathy 8 (29)
Membranous nephropathy 6 (21)
Focal segmental glomerulosclerosis 3(11)
Mesangiocapillary proliferative GN 3(11)
Post-infectious GN 2(7)
Minimal change nephropathy 1(3.5)
IgM nephropathy 1(3.5)
Non IgA-mesangial proliferative GN 1(3.5)
Crescentic GN 1(3.5)
IgAN + FSGS 1(3.5)
MGN + MPGN 1(3.5)

sustained CR and the other 2 had progressively
declined GFR to ESRD. The remaining 2 cases had stable
proteinuriaand GFR.

Discussion

Many types of HBV-AN have been disclosed
in the authors’ series, including MN, MPGN, IgAN,
non-lgA mesangial proliferative GN, FSGS, MCD, and
IgAN. However, the majority of cases were IgAN. This
is inconsistent with previous reports®” that demon-
strated MN being the most common. In the study done
in the same geographical area with the highest endemi-
city of HBV infection had also the highest incidence of
IgA nephropathy®. Several Chinese studies showed
association between the HBV and IgANC®. In the
present study, HBV infection might play an important
role in the occurrence of IgAN. Since, in Thailand, the
incidences of both 1gA nephropathy and HBV infec-
tion are high; therefore, coincidence might not truly
demonstrate the cause-effect relationship.

The pathogenesis of HBV-GN is not fully
understood®2?. The demonstration of HBsAg and
HBeAg in the glomerular deposits suggests an immune
complex mechanism leading to glomerular injury. Simul-
taneously spontaneous renal remission and serocon-
version of HBeAg to anti-HBeAg seems to be addi-
tional evidence of an immune complex mechanism®22.
In the present study, the authors excluded other pri-
mary causes of GN with positive for HBsAg and sus-
pected that HBV might play a pathogenetic role in
those patients.

The tendency for low C3and C4 levels in HBV-
GN has been occasionally reported, suggesting the
activation of the classical complement pathway.
Recently, it has been demonstrated that patients with
HBV-related MN had inadequate cellular immune
response to HBeAg, causing defective clearance of
viral particles and virus-infected cells®. Thus, the free

Table 3. Pathologic changes in patient with repeated kidney biopsy

Cases  Time between Bx Indications 1 biopsy results 2" biopsy result
1 11 years NS IgAN 12/22 global sclerosis,  IgAN 13/20 global sclerosis 7/20
6/22 segmental sclerosis segmental sclerosis; focal TBM
6 17 years PP MPGN MPGN
14 1 years PP + PH MN MN
20 2 days Inadequacy™ MPGN MPGN with curvilinear

substructure deposits by EM

* There are inadequate amount of kidney tissue on first biopsy, PP = Persistant proteinuria, PH = Persistant hematuria
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form of HBeAg is filtered and deposited in sub-epi-
thelial zone of the GBM where it subsequently and
locally combines with the anti-HBe antibody, leading
to HBV-related MN. In the present study, all of the MN
patients had HBeAg positive, but due to laboratory
limitation the authors could not demonstrate HBeAg-
immune complex in GBM. Thus the incidence of HBV-
AN may be overestimated.

The clinical presentations were consistent
with previous reports. Edema and hematuria are the
leading presentations. Males are slightly predominat-
ing. Liver disease activity also tended to be mild or have
no symptom of hepatitis, thus liver disease activity
might not be related to clinical glomerulopathy.

Treatment of HBV-AN remains controver-
sial®4_ |t is claimed that steroids might induce the
replication of HBV, might prolong the persistence of
liver injury, and might lead to acute hepatic decompen-
sation®#+19, Nevertheless, other authors reported fa-
vorable effects of steroids on prognosis of patients
with MPGN or MN-associated with HBV infection®?,
There have been conflicting reports of interferon treat-
ment alone for HBV-AN®2%3_ Although, there have
been no large series suggesting a definite beneficial
effect on HBV-AN, a small group of patients may
respond well to this treatment112),

Remission rates both complete and partial in
the patients were higher than in the literature with an
average rate of 75% (30-60%), notwithstanding treat-
ment. The authors achieved a sustained CR in half of
the patients (3 in 6 cases) treated with steroid alone
and 2 out of 7 cases (28.6%) treated with anti-viral
therapy. Spontaneous remission was demonstrated in
2 (L with IgA + FSGS, and 1 with post infectious GN)
out of 6 patients (33.3%). None of the patients in both
treatment groups turned to ESRD which occurred in 2
cases receiving non-specific treatment. Of note, all of
the patients who received anti-viral therapy or corti-
costeroid and had complete follow up were either in
complete of partial remission. Undoubtedly, the pre-
sented evidence strongly supports the benefit of the
specific treatment against non-specific treatment. How-
ever, the questions remain whether anti-viral therapy
has beneficial effect beyond corticosteroid treatment
in the HBV-AN since there were no flares of HBV in
patients receiving corticosteroid. Further study needs
to be explored.

Conclusion

The manifestations of the presented HBV-AN
seem like the previous literatures, but the pathological

J Med Assoc Thai Vol. 89 Suppl. 2 2006

findings of the kidney showed that IgAN was more
common than other pathologies. Besides, the presented
remission rate was higher, even without specific treat-
ment.

References

1. BhimmaR, Coovadia HM, Adhikari M. Hepatitis B
virus-associated nephropathy in black South
African children. Pediatr Nephrol 1998; 12: 479-84.

2. Brzosko WJ, Krawczynski K, Nazarewicz T,
Morzycka M, Nowoslawski A. Glomerulonephritis
associated with hepatitis-B surface antigen immune
complexes in children. Lancet 1974; 2: 477-82.

3. Lai KN, Lai FM, Chan KW, Chow CB, Tong KL,
Vallance-Owen J. The clinico-pathologic features
of hepatitis B virus-associated glomerulonephri-
tis. Q J Med 1987; 63: 323-33.

4. HsuHC, Lin GH, Chang MH, Chen CH. Associa-
tion of hepatitis B surface (HBs) antigenemia and
membranous nephropathy in children in Taiwan.
Clin Nephrol 1983; 20: 121-9.

5. Lai KN, Lai FM. Clinical features and the natural
course of hepatitis B virus-related glomerulopathy
in adults. Kidney Int Suppl 1991; 35(Suppl): S40-5.

6. Lai KN, LiPK, Lui SF, AuTC, Tam JS, Tong KL,
et al. Membranous nephropathy related to hepa-
titis B virus in adults. N Engl J Med 1991; 324:
1457-63.

7. BhimmaR, Coovadia HM. Hepatitis B virus-asso-
ciated nephropathy. Am J Nephrol 2004; 24: 198-211.

8. Takekoshi Y, Tochimaru H, Nagata Y, Itami N.
Immunopathogenetic mechanisms of hepatitis B
virus-related glomerulopathy. Kidney Int 1991;
35(Suppl): S34-9.

9. LiL,LiLS,ChenHP,ZhouHZ,JiDX, Tang Z, et al.
Primary glomerulonephritis in China. Analysis of
1001 cases. Chin Med J (Engl) 1989; 102: 159-64.

10. Wang NS, Wu ZL, Zhang YE, Guo MY, Liao LT.
Role of hepatitis B virus infection in pathogenesis
of IgA nephropathy. World J Gastroenterol 2003;
9:2004-8.

11. Wang NS, Wu ZL, Zhang YE, Liao LT. Existence
and significance of hepatitis B virus DNA in kid-
neys of IgA nephropathy. World J Gastroenterol
2005; 11: 712-6.

12. Chung DR, Yang WS, Kim SB, Yu E, Chung YH,
Lee Y, etal. Treatment of hepatitis B virus associ-
ated glomerulonephritis with recombinant human
alphainterferon. Am J Nephrol 1997; 17: 112-7.

13. Lisker-Melman M, Webb D, Di Bisceglie AM,
Kassianides C, Martin P, Rustgi V, et al. Glomeru-

S155



lonephritis caused by chronic hepatitis B virus  18. Wong SN, YU EC, Lok AS, Chan KW, Lau YL. Inter-

infection: treatment with recombinant human alpha- feron treatment for hepatitis B-associated mem-
interferon. Ann Intern Med 1989; 111: 479-83. branous glomerulonephritis in two Chinese children.
14. Lai KN, TamJS, Lin HJ, Lai FM. The therapeutic Pediatr Nephrol 1992; 6: 417-20.
dilemma of the usage of corticosteroid in patients  19. Alhababi F, Sallam TA, Tong CY. The significance
with membranous nephropathy and persistent of ‘anti-HBc only” in the clinical virology labora-
hepatitis B virus surface antigenaemia. Nephron tory. J Clin Virol 2003; 27: 162-9.
1990; 54: 12-7. 20. Schwarts MM. Membranous glomerulonephritis.
15. Taskapan H, Oymak O, Dogukan A, Ozbakir O, In: Jennette JC, Olson JL, Schwarts MM, Silva FG,
Utas C. Transformation of hepatitis B virus-related editors. Heptinstall’s pathology of the kidney. 5t
membranous glomerulonephritis to crescentic ed. Philadelphia: Lippincott-Raven; 1998: 259-307.
form. Clin Nephrol 2000; 54: 161-3. 21. LinCY,LinCC, Chang GJ, King CC. Defect of cell-
16. Lai FM, TamJS, Li PK, Lai KN. Replication of he- mediated immune response against hepatitis B
patitis B virus with corticosteroid therapy in hepa- virus: an indication for pathogenesis of hepatitis-
titis B virus related membranous nephropathy. B-virus-associated membranous nephropathy.
Virchows Arch A Pathol Anat Histopathol 1989; Nephron 1997; 76: 176-85.
414:279-84. 22. Knecht GL, Chisari FV. Reversibility of hepatitis B
17. Cadrobbi P, Bortolotti F, Zacchello G, Rinaldi R, virus-induced glomerulonephritis and chronic ac-
Armigliato M, Realdi G Hepatitis B virus replication tive hepatitis after spontaneous clearance of se-
in acute glomerulonephritis with chronic active rum hepatitis B surface antigen. Gastroenterology
hepatitis. Arch Dis Child 1985; 60: 583-5. 1978; 75: 1152-6.

srevumsAnsgiaelsalaamiaumnaainnsandalasasuamauilutlssinalne
zgfﬁ'uﬁ( WUNAND, neanesi URIFITTU, ANTIE \BgNaDY, L0AYANG mty@uymf

mFJ\Muﬂwﬁnmﬁfﬂloﬂ79fﬁm”u@”nmuﬁﬁf’ms@”nmwmﬁ”@7@7 @"mou 24 i’IEIWd"Zﬁ)Dﬁm’)iﬁﬂ@ur
*ﬁmu@Yﬁzs/uw‘lufmwmmmWﬁﬂ\mim wmwﬂoﬂmuYwmuﬂzvmomﬂumm (5@8/&, 54) FANANN Ymml
N1 (i@EI@V 50) AINALIATIAGN (ﬁ‘ﬂﬂﬂv 50), n@umnmuﬂfm/mn (mz/m 43) mﬂomﬂﬂm 14 mmu
mrm@:ymﬂnmu@Ym@ﬂmmﬂwguuNLLﬂzmmm 1;41/05/ 14 Tu 18 778 (mmv 74) 79wy HBeAg 59871
HBsAg Fesdauaudelasasusniausiaiiidegifusuauninlusenievesytas furauladenuniay
Fusniavsanaasluyee ﬂloublmu'wuwmﬁﬁmwmuﬁﬂZmﬂmjﬁm IgA nephropathy (79818 29) 709A9NIAD
membranous nephropathy (?@H@v 21), membranopro//ferat/ve GN (?@Emv 11), uag focal segmental glomeru-
losclerosis (iﬂfilzv 11) FNAIAL Lo'iwfmnﬂm’mwLNHLLW?@?ﬂU?:LWﬂLmUBfﬂJéNWLm’IQV membranous
ne,ohropathy Lﬁummmmn ‘7 N B NALAINITONIERULNA comp/ete remission WA partial remission
Zm@qmi@am 75 14 7 wyglifomwm 1 14 3 mnilasusmlada u@nmnumwwjﬂommou 2 8
menaalnglulauenln i IoientsinmlezAuszang

S156 J Med Assoc Thai Vol. 89 Suppl. 2 2006



