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Summary. The therapeutic effect of corticosteroid
in hepatitis B virus (HBV) related membranous
nephropathy was investigated in a 29-year-old
chronic HBV carrier. Prednisolone (60 mg/day)
was given for eight weeks and gradually reduced
over the subsequent four months. In the renal
biopsies taken before and after corticosteroid ther-
apy, light microscopy revealed progression of scle-
rosis. Immunofluorescent staining showed glomer-
ular capillary deposition of hepatitis B core antigen
(HBcAg) by polyclonal antisera and hepatitis B
e antigen (HBeAg) by monoclonal antibodies.
Electron microscopy revealed 40-50 nm diameter
virus-like particles in the glomeruli only from the
biopsy performed after corticosteroid therapy. The
serum concentrations of alanine aminotransferase,
HBeAg, and HBV DNA increased with corticoste-
roid therapy suggesting active viral replication de-
spite the absence of overt clinical hepatitis. Renal
function did not improve and corticosteroid thera-
py was apparently not helpful in this patient. Our
results conflict with the earlier notion that short-
term corticosteroid does not interfere with a favor-
able outcome of the infection of the related renal
disease.
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Introduction

The pathogenetic role of hepatitis B virus (HBV)
in renal disecase has attracted much attention, since
Combes and coworkers (1971) originally reported
glomerulonephritis with complexes of hepatitis B
virus surface antigen (HBsAg) and its antibody
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(anti-HBs) in a patient infected with HBV. Various
renal pathologies have been described and mem-
branous nephropathy (MN) remains the best re-
cognized glomerulopathy (Takekoshi et al. 1978,
Sluzarczyk et al. 1980). A nephrotic syndrome and
proteinuria are the commonest manifestations of
HBYV associated membranous nephropathy (Tak-
ekoshi et al. 1978 ; Sluzarczyk et al. 1980; Lai et al.
1987a) and treatment of these patients remains dif-
ficult.

Furthermore, the prognosis of this condition is un-
certain but there have been reports of progression
to renal insufficiency (Kohler et al. 1974 ; Hsu et al.
1983). One may attempt to treat these patients with
corticosteroid and/or immunosuppressive therapy
as in cases of idiopathic membranous nephropathy
(Ponticelli et al. 1987) assuming that the nephro-
pathy is not a etiologically related to HBV. A re-
cent report suggested that short-term corticoste-
roid therapy, given at the onset of nephrotic syn-
drome, does not interfere with the normal favor-
able course of the infection and the related renal
disorder (Cadrobbi et al. 1985). In this report, we
present a patient with HBV related membranous
nephropathy who demonstrated histopathological
progression and probable sustained viral replica-
tion following corticosteroid therapy.

Case report

A 29-year-old Chinese mechanic, previously healthy, with no
history of blood transfusion or liver diseases, was admitted
in November 1986 for investigation of asymptomatic protein-
uria detected incidentally.

Physical examination revealed mild ankle oedema. Labora-
tory investigation revealed normal serum complement concen-
trations and immunoglobulin pattern. The rheumatoid factor
and antinuclear factor were not detected. Phase-contrast micro-
scopic examination of urine showed numerous glomerular red
blood cells. The proteinuria was 2.9 gm/day and the endoge-
nous creatinine clearance was 67 ml/min. The renal function



280 F.M.-M. Lai et al.: Corticosteroid treatment in HBV related membranous nephropathy

Table 1. Renal function test, liver function test and serology

Before steroid therapy

3 months after
commencing steroid

2 months after stopping
steroid therapy

therapy
Blood urea nitrogen [mmol/1(mg/dl)] 5.7 (16.0) 6.7 (19.0) 7.0 (19.6)
Serum creatinine [umol/1(mg/d1)} 92 (1.04) 99 (1.12) 81 (0.92)
Creatinine clearance [ml/min/1.73 m?] 109 83 108
Proteinuria [g/24 h) 2.9 21 2.8
Serum albumin [g/1(g/d1)] 40 (4.0 41 (4.1) 41 (4.1)
Alkaline phosphatase [U/1(K-A U/dl)] 93 (13.1) 91 (12.8) 73 (10.8)
Serum bilirubin [umol/1{mg/dl)] 8 (0.5) 16 (1.0) 5(0.3)
Alanine aminotransferase [U/1] 15 70 40
HBsAg [titer] 32 32 32
anti-HBc [titer] 80 80 80
HBeAg [titer] 16 64 64
HBV DNA* 1+ 3+ 3+

* HBV DNA was detected by dot blot hybridization using an oligonucleotide probe (Lin et al. 1987). The concentration of
HBV DNA was determined by radioautogram of nylon membrane to which serum specimens were applied and tested for HBV
DNA. The density of the dot was scored 0, 1+, 2+, 3+ and 4. Two fold dilution of sera was also assayed for HBsAg,
anti-HBc, and HBeAg. The highest dilution which remained positive for each HBV marker was considered as the end point

tests, liver function tests, and hepatitis B virus antigen status
on admission and in the later phases are shown in Table 1.
An intravenous urogram showed two normal-sized kidneys with
good excretion of contrast. Percutaneous renal biopsy was per-
formed in January 1987 and revealed membraneous nephro-
pathy. The patient initially received Prednisolone 60 mg/day
for two months; the dosage was then gradually reduced over
the subsequent four months. The total duration of corticoste-
roid therapy was six months. No clinical complications of corti-
costeroid treatment were observed and his proteinuria persisted.
Mild elevation of serum alanine aminotransferase was detected
during corticosteroid treatment but liver biopsy was not per-
formed. A second renal biopsy was performed two months after
the cessation of corticosteroid treatment.

Materials and methods

The renal biopsy specimens were processed for light microsco-
py, immunofluorescence studies, and electron microscopy by
standard methods (Lai et al. 1987a). Four micron frozen sec-
tions were studied by indirect immunofluorescence technique
for HBsAg, hepatitis B core antigen (HBcAg), and hepatitis
B e antigen (HBeAg) using polyclonal monospecific rabbit anti-
human HBYV antigen antisera (Behringwerke AG, West Ger-
many; Dakopatts, Denmark; Abbott, USA). Antisera of 1:50
and 1:100 dilution were used for anti-HBsAg and anti-HBcAg
antisera and absence of staining at 1:100 was judged as nega-
tive. Antiserum of 1:2 and 1:4 dilution were used for anti-
HBeAg antiserum and absence of staining at 1:2 was judged
as negative. The specificity of staining for HBsAg and HBcAg
was controlled by blocking and absorption procedures as pre-
viously described (Lai et al. 1987b). Direct immunofluorescence
for HBsAg, HBcAg, and HBeAg using murine monoclonal an-
tibodies at 1:10 dilution was also performed (gifts from Profes-
sor M. Mayumi, Jichi Medical School, Japan). The specificity
and properties of these monoclonal antibodies had previously
been reported (Ito et al. 1981 ; Hirose et al. 1984).

HBsAg was determined by reversed passive haemagglutina-
tion (Auscell, Abbott, IL. USA) and enzyme immunoassay
(Auszyme monoclonal, Abbott, IL. USA). Anti-HBs, antibody
to hepatitis B core antigen (anti-HBc), HBeAg, and hepatitis

B e antibody (anti-HBe) were determined by enzyme immun-
oassays (Corzyme (recombinant DNA origin), and HBe EIA,
Abbott, IL. USA). The HBV DNA in serum was detected by
dot blot hybridization using an oligonucleotide probe as pre-
viously described (Lin, Wu, Lai 1987).

Results

In the pre-treatment renal biopsy two of the 20
glomeruli (10%) studied by light microscopy show
segmental mesangial expansion and sclerosis while
the other glomeruli appear normal. All glomeruli
exhibit uniform thickening of capillary basement
membrane with spike and “chain-like” patterns
by silver stain (Fig. 1A). Crescent and vasculitic
changes are not seen. The tubules are intact.

Immunofluorescence studies show diffuse gran-
ular deposits of IgG (4+), C3 (2+), and IgA
(trace) along the capillary loops. Granular deposi-
tion of HBcAg is demonstrated along the capillary
wall using polyclonal antiserum. HBeAg is not de-
monstrable by polyclonal antiserum.

Electron microscopy reveals a thickened glo-
merular basement membrane, largely in relation
to the presence of well-circumscribed large subepi-
thelial electron-dense deposits (Fig. 2). No virus-
like particles are identified.

In the post-treatment renal biopsy. Four of the 24
glomeruli (17%) examined by light microscopy are
completely sclerotic. Thickening of the capillary
basement membrane and “spike” pattern are dem-
onstrated. In addition, five glomeruli (21%) show
segmental mesangial sclerosis with partial collapse
of capillary lumen (Fig. 1B). Aneurysmal dilata-
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Fig. 1. (A) Glomerulus from first biopsy displaying uniform thickening of capillary basement membrane with argyrophilic spike
and “chain-like” patterns (arrows). Periodic acid-methenamine silver stain ( x 300). (B) Glomerulus from second biopsy demonstrat-
ing segmental mesangial sclerosis and capillary collapse. 21% of glomeruli in this biopsy revealed similar lesions. Periodic acid-
methenamine silver stain ( x 300)

Fig. 2. From first renal biopsy, the glomerular capillary basement membrane exhibited large subepithelial and intramembranous
electron-dense deposit (arrows) and foci of electron-lucent granular deposits *. Lead citrate & uranyl acetate ( x 6500)
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Fig. 3. (A) Positive glomerular capillary basement membrane staining for HBcAg. FTIC polyclonal rabbit antihuman HBcAg
antiserum ( x 300). (B) Fine granular HBeAg staining along the glomerular capillar basement membrane in the same biopsy.
FITC monoclonal murine antihuman HBeAg (Fab’),, ( x 300)

Fig. 4 (A). From the second biopsy, irregular thickened glomerular capillary wall with persistence of intramembranous electron-dense
deposits and granular ¢lectron-lucent deposition *. Lead citrate & uranyl acetate, (x 6400). (B) Numerous scattered 40-50 nm
virus-like particles (arrows) were seen in extraglomerular capillary basement membrane where electron-dense deposits were also
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tion of the capillary loops is observed in two glo-
meruli. Crescent and vasculitic changes are not
seen. Hyalinization and medial thickening of arter-
iolar wall are detected. Atrophic changes and scar-
ring involve 15% of the tubules.

Diffuse granular capillary stainings for IgG
(3+4) and C3 (2+) are demonstrated. Granular
deposition of HBcAg and HBeAg are demon-
strated along the capillary basement membrane us-
ing polyclonal antisera and monoclonal antibodies
respectively (Fig. 3A and 3 B).

Ultrastructural examination reveals thickened
glomerular basement membrane with large subepi-
thelial and intramembranous electron-dense de-
posits (Fig. 4A). Spherical virus-like particles of
40-50 nm in diameter are demonstrated within the
electron dense deposits. Similar virus-like particles
are seen in extraglomerular arteriolar basement
membrane, which also exhibits the presence of
dense deposits (Fig. 4 B).

Discussion

Although the association of HBV infection and
MN is strong in endemic area, the pathogenesis
is not yet clear. Immune complexes containing
HBYV antigens are deposited in the glomerular ca-
pillaries but the nature of the HBV antigen remains
uncertain. Glomerular staining of HBsAg (Take-
koshi et al. 1978) and HBcAg (Sluzarczyk et al.
1980; Lai et al. 1987a), HBeAg (Hirose et al. 1984)
have both been reported. This inconsistency in the
nature of HBV antigens demonstrated is likely to
be related to the reagents used; as shown in our
patient, glomerular HBcAg deposits were demon-
strated with polyclonal antisera and HBeAg depos-
its were revealed by monoclonal antibodies. De-
spite the frequent demonstration of glomerular
HBYV antigens, glomerular virus-like particles have,
so far, only been identified in five patients by Hsu
and coworker (1983).

A specific and rational treatment regimen for
these patients with symptomatic nephrotic syn-
drome is still lacking. Spontaneous regression of
nephrotic syndrome was reported in 30 to 60 per-
cent of HBV associated MN, and these patients
usually remained symptomatic for 12 months or
longer (Hsu etal. 1983; Ito etal. 1981; Klein-
knecht et al. 1979). The remaining patients had
persistent proteinuria with fluid retention. Cortico-
steroid therapy used in idiopathic MN had been
administered to some patients as a therapeutic trial
for symptomatic relief (Kleinknecht et al. 1979;
Cadrobbi et al. 1985). Furthermore, it is not un-
common for corticosteroids to be given to neph-

rotic children suspected of having steroid-respon-
ive lipoid nephrosis, and for subsequent serology
and pathological examination to reveal the diagno-
sis of HBV associated MN (Takekoshi et al. 1978;
Lai et al. 1987¢). An isolated case report has sug-
gested that short-term corticosteroid therapy, giv-
en at the onset of nephrotic syndrome, does not
seem to interfere with the favorable course of the
infection and related renal disorder (Cadrobbi
et al. 1985).

A deleterous effect of corticosteroid with exa-
cerbation of liver impairment following abrupt
withdrawal of corticosteroid had been reported in
patients with chronic HBV hepatitis (Hoofnagle
et al. 1986). In contrast with patients with chronic
active hepatitis, most patients with HBV associated
MN may not have evidence of hepatic dysfunction
and their liver biopsies may even be normal (Hsu
et al. 1983; Lai et al. 1987b). Corticosteroid thera-
py was administered in our patient in an attempt
to reduce the proteinuria and to prevent progres-
sive renal impairment. The serology suggested that
corticosteroid therapy in our patient was asso-
ciated with active viral replication with increased
serum concentrations of alanine aminotransferase,
HBeAg and HBV DNA, although symptomatic
liver dysfunction was not detected. Histopathologi-
cal examination of post-treatment renal biopsy re-
vealed histological progression. The increased glo-
merulosclerosis did not support a protective value
for corticosteroid therapy in MN associated with
HBYV infection. Virus-like particles resembling
Dane particles were not detected by careful ultra-
structural examination of the pre-treatment renal
biopsy. The appearance of virus-like particles in
the glomeruli after corticosteroid therapy may sup-
port the serological evidence of active viral replica-
tion.

From our observations, the use of corticoste-
roid in HBV related MN may be undesirable; pos-
sible active viral replication and corticosteroid
treatment was not associated with histological im-
provement. Our results do not support the earlier
notion (Cadrobbi et al. 1985) that short-term corti-
costeroid does not interfere with the favorable out-
come of the infection or the related renal disease.
Further prospective trial is warranted to clarify the
potential benefits and risks of corticosteroid thera-
py in HBV related MN.

Acknowledgements. We are very grateful to Professor M.
Mayumi, Jichi Medical School, Japan, for his support and gen-
erous supply of monoclonal antibodies in this study and we
thank Dr. H.J. Lin, Senior Consultant Biochemist, Clinical Bio-
chemistry Unit, Queen Mary Hospital, Hong Kong, for testing



284 F.M.-M. Lai et al.: Corticosteroid treatment in HBV related membranous nephropathy

the HBV DNA. The research is supported by grant from the
Oriental Daily New Charitable Fund (Hong Kong).

References

Cadrobbi P, Bortolotti F, Zacchello G, Rinaldi R, Armigliato
M, Realdi G (1985) Hepatitis B virus replication in acute
glomerulonephritis with chronic active hepatitis. Arch Dis
Child 60:583-585

Combes B, Stastny P, Shorey J, Eigenbrot EH, Barrera A,
Hull AR, Carter NW (1971) Glomerulonephritis with depo-
sition of Australia antigen-antibody complexes in glomeru-
lar basement membrane. Lancet 2:234-237

Hirose H, Udo K, Kojima M, Takahashi Y, Miyakawa Y,
Miyamoto K, Yoshizawa H, Mayumi M (1984) Deposition
of hepatitis B ¢ antigen in membranous glomerulonephritis:
Identification by F(ab’), fragments of monoclonal anti-
body. Kidney Int 26:338-341

Hoofnagle JH, Davis MD, Pappas C, Hanson RG, Peters M,
Avigan MI, Waggoner JG, Jones EA, Seeff LB (1986) A
short course of prednisolone in chronic type B hepatitis.
Ann Int Med 104:12-17

Hsu HC, Lin GH, Chang MH, Chen CH (1983) Association
of hepatitis B surface antigenemia and membranous nephro-
pathy in children in Taiwan. Clin Nephrol 20:121-129

Ito H, Hattori S, Matusda I, Amamiya S, Hajikano H, Yoshi-
zawa H, Miyakawa Y, Mayumi M (1981) Hepatitis B ¢
antigen-mediated membranous glomerulonephritis. Lab In-
vest 44:214-220

Kleinknecht C, Levy M, Peix A, Broyer M, Courtecuisse V
(1979) Membranous glomerulonephritis and hepatitis B sur-
face antigen in children. J Pediatrics 95:946-952

Kohler PF, Chronin RE, Hammond WS, Olin D, Carr RI
(1974) Chronic membranous glomerulonephritis caused by
hepatitis antigen-antibody immune complexes. Ann Int Med
81:448-451

Lai KN, Lai FM, Chan KW, Chow CB, Tong KL, Vallance-
Owen J (1987a) The clinico-pathologic features of hepatitis
B virus-associated glomerulonephritis. Quart J Med
63:323-333

Lai KN, Lai FM, Leung A, Lo S (1987b) Is there a pathogen-
etic role of hepatitis B virus in lupus nephritis? Arch Pathol
Lab Med 111:185-188

Lai KN, Lai FM, Chan KW, Au TC, Tam A, Leung NK
(1987¢) Pattern of glomerulonephritis in Chinese popula-
tion: the effect of renal biopsy on the therapeutic decision.
Aust Paediatr J 23:231-234

Lin HJ, Wu PC, Lai CL (1987) An oligonucleotide probe for
the detection of hepatitis B virus DNA in serum. J Virol
Methods 15:139-149

Ponticelli C, Zuchelli P, Passerini P, Gagnoli 1, Imbasciati E
(1987) Treatment of idiopathic membranous nephropathy.
Adv Nephrol 16:195-218

Sluzarczyk J, Michalak T, Nazarewicz-de Mezer T, Krawc-
zynski K, Nowoslawski A (1980) Membranous glomerulo-
pathy associated with Heapititis B core antigen immune
complexes in children. Am J Pathol 98:29-39

Takekoshi Y, Tanaka M, Shida N, Satake Y, Saheki Y, Matsu-
moto S (1978) Strong association between membranous
nephropathy and hepatitis-B surface antigenemia in Japa-
nese children. Lancet 2:1065-1088

Received September 16, 1988 / Accepted November 2, 1988



