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Abstract An 82-year-old female was referred to our

hospital because of low-grade fever, anemia, and rapidly

progressive nephritic syndrome. Her laboratory data

showed mild proteinuria, mild renal failure, and the pres-

ence of myeloperoxidase-specific anti-neutrophil cyto-

plasmic autoantibody. A skin biopsy specimen taken from

the erythematous purpura revealed neutrophilic infiltration

around the blood vessels with fibrinoid changes in the

vessel walls. A renal biopsy specimen revealed segmental

necrotizing glomerulonephritis with fibro-cellular crescent

formation without deposits of immunoglobulin or com-

plement components, indicating microscopic polyangiitis.

The use of corticosteroid treatment, including intravenous

methylprednisolone, improved renal failure. After 4 years

with low-dose maintenance corticosteroid therapy, she

developed de novo acute hepatitis B, and entecavir was

remarkably effective, showing a rapid recovery from liver

dysfunction with jaundice. To prevent hepatitis B virus

(HBV) reactivation and de novo acute hepatitis B induced

by immunosuppressive or cytotoxic therapy, including

corticosteroids alone, the measurement of HBV-related

serological markers needs to be performed prior to the

initiation of such therapy, even in renal diseases.
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Introduction

Hepatitis B is the most common serious liver infection in

the world. Approximately one-third of the world’s popu-

lation has been infected at one point in their lives,

including 350 million people who are chronic carriers. The

majority of carriers who develop hepatitis B e antigen

(HBeAg) seroconversion remain HBeAg-negative and

hepatitis B e antibody (HBeAb)-positive, with normal

alanine aminotransferase (ALT) levels and minimal or no

necroinflammation on liver biopsy. This has been referred

to as the ‘‘inactive carrier state’’ [1]. Hepatitis B virus

(HBV) reactivation is a well-known phenomenon in

chronic HBV carriers and it represents a life-threatening

complication following cytotoxic or other immunosup-

pressive anticancer therapy. Furthermore, in hepatitis B

surface antigen (HBsAg)-negative patients, the presence of

hepatitis B core antibody (HBcAb), irrespective of the

detection of hepatitis B surface antibody (HBsAb), is cor-

related with a significant risk of de novo hepatitis B

infection following cytotoxic or immunosuppressive ther-

apy [2]; however, following simple corticosteroid therapy,

these pathophysiological phenomena will infrequently
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occur. We report a female with myeloperoxidase-specific

anti-neutrophil cytoplasmic autoantibody (MPO-ANCA)-

related microscopic polyangiitis (MPA) who developed de

novo acute hepatitis B (DNH) following simple cortico-

steroid therapy.

Case report

An 82-year-old female was referred to our hospital because

of low-grade fever, anemia, and rapidly progressive

nephritic syndrome. She had hypertension, which was

treated with amlodipine and losartan for 5 years, but had

been in good health until 12 weeks before admission, when

she noted low-grade fever and anorexia. She was admitted

to a nearby hospital because of low-grade fever and

arthralgia of 3 weeks duration. Her serum creatinine (Cre)

level was 0.75 mg/dl and estimated glomerular filtration

rate (eGFR) was 55.4 ml/min/1.73 m2 at first. She was

treated with antibiotics, but her fever persisted, and her Cre

level gradually became elevated to 1.47 mg/dl (eGFR

26.6 ml/min/1.73 m2). Rapidly progressive nephritic syn-

drome was suspected and she was found to be positive for

MPO-ANCA. Therefore, she was transferred to our hos-

pital for treatment.

On examination, the patient’s blood pressure was

136/80 mmHg, pulse was 92 beats/min, and temperature

was 37.3 �C. She was slightly anemic and not icteric. The

heart and lungs were normal, the liver and spleen were not

palpable, and lymph nodes were not palpable. An ery-

thematous purpura was observed and mild peripheral

edema was present.

Urinary protein was 0.3–0.7 g/24 h and the urinary

sediment showed 1–4 erythrocytes and 1–4 leukocytes per

high-power field. Her hematocrit level was 23.0 %,

hemoglobin concentration was 7.5 g/dl, platelet count was

489,000/ll, and leukocyte count was 19,370/ll. The serum

urea nitrogen (UN) level was 45.5 mg/dl, the Cre level was

2.35 mg/dl, the eGFR was 15.9 ml/min/1.73 m2, the uric

acid (UA) level was 8.8 mg/dl, the cholesterol level was

117 mg/dl, the total protein level was 7.2 g/dl, the albumin

level was 2.2 g/dl, the total bilirubin level was 0.23 mg/dl,

the aspartate aminotransferase (AST) level was 42 IU/l, the

ALT level was 29 IU/l, the lactate dehydrogenase (LDH)

level was 158 IU/l, the alkaline phosphatase (ALP) level

was 399 IU/l, and the gamma glutamyl transpeptidase

(GGT) level was 22 IU/l. The C-reactive protein (CRP)

level was 10.22 mg/dl, IgG was 1261 mg/dl, IgA was

255 mg/dl, IgM was 87 mg/dl, and ferritin was 333 ng/ml.

Serum C3, C4, and total serum hemolytic activity were

normal. Circulating immune complexes were negative.

MPO-ANCA was positive with a titer of 80 EU, but anti-

proteinase3-specific ANCA was negative. Anti-glomerular

basement membrane antibody was negative. Rheumatoid

factor, antistreptolysin-O, HBsAg, hepatitis C virus (HCV)

antibody, human immunodeficiency virus antibody, anti-

nuclear antibody, and cryoglobulin were all negative. A

chest X-ray showed mild cardiomegaly and an electrocar-

diogram showed ST segment depressions of V2 and V3.

Renal echogram and computed tomography showed kid-

neys which were normal in size.

Therefore, we promptly initiated a 3-day course of

intravenous methylprednisolone (500 mg/day) followed by

oral prednisolone (PSL) at 20 mg/day. After this therapy,

the patient’s symptoms, including low-grade fever, anor-

exia, and skin lesions, rapidly diminished, along with a

decrease in CRP levels to within the normal range. A skin

biopsy specimen taken from the erythematous purpura

revealed neutrophilic infiltration around the blood vessels,

with fibrinoid changes in the vessel walls. On the 20th

hospital day, a renal biopsy was performed to investigate

the cause of rapidly progressive nephritic syndrome. Under

light microscopy, 28 glomeruli were found, eight were

obsoleted and seven were obsoleting with collapsed tufts.

Four glomeruli showed segmental sclerosing changes with

small fibro-cellular crescent, and one glomerulus had seg-

mental necrotizing changes involving vas afferens with

small cellular crescents (Fig. 1). The remaining glomeruli,

except for a few showing mild ischemic changes, appeared

almost normal. There were several focal areas of severe

interstitial changes with cellular infiltration and tubular

damages. Obsoleted and obsoleting glomeruli were located

mainly in these areas, and glomeruli with mild changes in

the areas also had mildly collapsing tufts (Fig. 2). Active

vasculitis with fibrinoid change was not found, but there

was a distorted artery with disruption of the internal elastic

lamina. These findings were interpreted as compatible with

those of segmental necrotizing glomerulonephritis of

15 weeks old but still active. By immunofluorescence

study, no significant deposits of immunoglobulins or

complement components were found. Based on the skin

and renal histological findings and laboratory findings, the

patient was diagnosed as having MPA. Eight weeks after

admission, oral PSL was tapered off to 15 mg daily and,

after 1 week, she was discharged. At that time, her Cre

level was 1.26 mg/dl (eGFR, 31.4 ml/min/1.73 m2), and

then she was treated in our outpatient clinic once a month.

Almost every 4 weeks, a routine blood and urine test was

performed to investigate the presence of exacerbation of

renal function. Approximately 4 years after admission,

PSL was slowly tapered off to 5 mg daily (Fig. 3).

Six weeks before the second admission, PSL was

tapered off to 3 mg from 5 mg daily. Approximately

4 weeks later, the patient developed anorexia and was

easily fatigued. Shortly thereafter, she developed jaundice

on her conjunctivae and skin. Therefore, she was admitted

CEN Case Rep (2013) 2:28–33 29

123



to our hospital again for further evaluation and treatment.

Physical examination showed mild jaundice and bilateral

pretibial edema. The liver and spleen were not palpable.

Her laboratory data showed acute exacerbation of chronic

renal failure and severe liver biochemistry as follows: UN,

139.5 mg/dl; Cre, 9.74 mg/dl; eGFR, 3.3 ml/min/1.73 m2;

UA, 10.5 mg/dl; total bilirubin, 5.65 mg/dl; direct biliru-

bin, 3.93 mg/dl; AST, 630 IU/l; ALT, 655 IU/l; LDH,

506 IU/l; ALP, 368 IU/l; and GGT, 320 IU/l. Using the

frozen serum, which was taken at the first admission, we

re-checked the HBsAg, HBV DNA, and anti-HCV results,

which were all negative, but the HBsAb and HBcAb results

were positive. Furthermore, HBsAg was positive in her

serum at the second admission, whereas anti-HBc IgM was

negative, indicating that this acute hepatitis B was caused

by HBV reactivation. The titer of HBV DNA was high at

7.6 log copies/ml. Based on the diagnosis of DNH, which

was caused by the reactivation of HBV, an oral weekly

dose (0.5 mg) of entecavir was immediately started on the

second hospital day. Following entecavir administration,

the serum HBV DNA level gradually fell and became

undetectable at 4 weeks, and transaminase and bilirubin

levels gradually fell to within the normal range at 5 weeks

(Fig. 3) The patient’s renal function temporarily deterio-

rated. Consequently, she received hemodialysis treatment

three times a week during the following 2 weeks. We

concluded that MPA did not recur because MPO-ANCA

levels remained undetectable on this admission. Therefore,

we considered that the main causes of her acute exacer-

bation of chronic renal failure were dehydration and hep-

ato-renal syndrome as a result of DNH. The patient was

discharged on the 52nd hospital day. At that time, the level

of HBV DNA in her serum remained under the lower limit

of detection, and transaminase and bilirubin levels were

normal. Her renal function returned to its previous level

(Cre, 2.05 mg/dl; eGFR, 18.2 ml/min/1.73 m2). She was

then treated in our outpatient clinic once a month again,

and entecavir administration was continued. After the

administration of entecavir, the level of HBV DNA in the

serum remained negative. However, her renal function

slowly deteriorated. Approximately 16 months after her

second admission, her Cre level reached 4.56 mg/dl

(eGFR, 7.6 ml/min/1.73 m2) and her heart failure wors-

ened and, therefore, she began receiving maintenance

hemodialysis. She continued maintenance hemodialysis for

approximately 2 years until death due to congestive heart

failure, and liver dysfunction was not observed by this

time.

Discussion

Reactivation of HBV is becoming a well-recognized

complication in patients with chronic HBV infection who

are undergoing immunosuppressive or cytotoxic therapy

[2]. The reactivation of HBV replication with an increase

in serum HBV DNA and ALT levels has been reported in

20–50 % of hepatitis B carriers undergoing immunosup-

pressive or cancer chemotherapy [1]. The risk of HBV

reactivation is much lower in patients with resolved

infection, but the reactivation of HBV has been reported

not only in HBsAg-positive patients undergoing immuno-

suppressive or cytotoxic therapy, but also in a proportion of

HBsAg-negative patients with HBc antibody and/or HBs

antibody. Currently, there is insufficient information to

recommend routine prophylaxis for these individuals [1, 3].

Furthermore, DNH is defined as hepatitis B occurring in a

patient who has an HBsAb- and/or HBcAb-positive status

Fig. 1 One glomerulus showing segmental necrotizing changes

involving the vas afferens and small cellular crescents (periodic acid

methenamine silver)

Fig. 2 An area of severe interstitial changes with cellular infiltration

and tubular damages, where obsoleted and obsoleting glomeruli are

located and two glomeruli (arrows) have mildly collapsing tufts and

lamellated Bowman’s capsule (periodic acid methenamine silver)
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by HBV reactivation; DNH can be induced by immuno-

suppressive or cytotoxic therapy. Cases of fatal DNH fol-

lowing immunosuppressive or cytotoxic therapy for some

diseases have been reported [4].

Microscopic polyangiitis is a type of vasculitis that

affects small blood vessels, such as capillaries, venules, or

arterioles. ANCA-positive MPA should be considered as

part of the spectrum of ANCA-associated small-vessel

vasculitis, ranging from renal-limited rapidly progressive

glomerulonephritis (RPGN) to multisystem diseases,

including Wegener’s granulomatosis and Churg–Strauss

syndrome [5, 6]. Corticosteroids are frequently used in the

treatment of ANCA-positive RPGN. In 2002, Sakai et al.

[7] published a Japanese version of the RPGN clinical

guidelines based on data for 715 RPGN patents collected

until 2001. Yamagata, who was a coauthor of the guide-

lines (2nd edition) in 2011, and colleagues reported that an

oral PSL dose \0.8 mg/kg/day with or without cyclo-

phosphamide as an initial treatment could improve patient

survival in older Japanese ANCA-associated vasculitis/

RPGN patients [8]. Our case was elderly, so she was

treated with intravenous methylprednisolone and oral PSL

without cyclophosphamide. In our case, positivity of

HBsAg and HBV-DNA was demonstrated after 6 weeks

when corticosteroids were reduced to 3 mg from 5 mg. At

this time, she did not have any other immunosuppressive or

cytotoxic drugs, and she was diagnosed with DHN. Corti-

costeroids are widely used as a treatment for chronic kid-

ney diseases, allergies, collagen disease, and autoimmune

disorders, among others. Previously, corticosteroids were

used to treat chronic hepatitis B, but in the 1980s, many

studies concluded that such treatment produced no bene-

ficial effects and that they caused HBV reactivation [9].

Kim et al. [10] reported the risk of HBV reactivation in

HBsAg-positive patients with asthma or chronic obstruc-

tive pulmonary disease, who were treated with systemic

corticosteroids, especially when systemic corticosteroids

were administered chronically or at high doses. For renal

disease, since immunosuppression can facilitate viral rep-

lication and lead to the exacerbation of hepatitis B, Tse

et al. [11] indicated the importance of the serial monitoring

of HBV DNA and transaminase levels, as well as prompt

anti-viral therapy, in the management of HBsAg-positive

lupus patients. However, in resolved cases, as in our case,

HBV reactivation and DNH infrequently occur. The risk

factors for HBV reactivation are known to include detect-

able HBsAg, HBV DNA, HBeAg, HBcAb, HBV genotype,

younger age, and male sex [12]. In our case, we could not

determine the HBV genotype, because HBV-DNA disap-

peared immediately after taking entecavir. The reactivation

of HBV might be related to the degree of renal failure, and

the using and tapering of corticosteroids.

Recently, some chimeric monoclonal antibodies were

used for several diseases, and this single-use or combina-

tion chemotherapy with other drugs has been identified as a

risk factor for HBV reactivation in HBsAg-negative

patients, such as malignant lymphoma and rheumatic dis-

ease [2, 3]. More recently, chimeric monoclonal antibodies,

such as rituximab and eculizumab, are beginning to be used

in some renal diseases [13–15]. Mansfield et al. [13] have

documented the long-term efficacy and safety of a ritux-

imab-based cyclophosphamide-sparing regimen for renal

ANCA-associated vasculitis [13]. As shown in the current

case report, DNH might occur even in patients given

corticosteroids alone. Furthermore, currently, chimeric

monoclonal antibodies are used in renal diseases more than

Fig. 3 The clinical course of

the patient. Entecavir was

remarkably effective, and the

patient showed a rapid recovery

from liver dysfunction with

jaundice. PSL prednisolone,

M-PSL Pulse intravenous

methylprednisolone pulse

therapy, T.Bil total bilirubin,

AST aspartate aminotransferase,

GGT gamma glutamyl

transpeptidase, HD
hemodialysis
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ever and, therefore, there may be an increase in patients

with DHN. For the management of HBV-infected patients

and the prevention of HBV reactivation caused by immu-

nosuppressive or cytotoxic therapy, some guidelines and

proposed algorithms have been published [3, 16, 17]. Prior

to the initiation of such immunosuppressive or cytotoxic

therapy, these guidelines and algorithms recommend that

screening be conducted in all cases for HBV-associated

serological markers (HBsAg, HBcAb, and HBsAb) [16,

17]. Even in renal disease, to prevent the development of

HBV reactivation caused by immunosuppressive or cyto-

toxic therapy, diagnosis regarding chronic HBV infection,

as well as resolved HBV infection, needs to be carried out.

Importance should be placed on the confirmation of levels

of HBV propagation, even in resolved cases, by measure-

ment of HBV DNA levels [16, 17]. Careful screening and

monitoring of HBV appear to be the most rational approach

for managing patients of renal disease, including MPO-

ANCA-related nephritis, with previous HBV infection in

patients who require immunosuppressive or cytotoxic

therapy, including corticosteroids alone.

When HBV reactivation is diagnosed, it is mandatory to

suspend all chemotherapy and start treatment with anti-

viral agents immediately. Currently, five oral nucleotide

antiviral drugs are approved for the treatment of chronic

HBV infection: lamivudine, adefovir, entecavir, tenofovir,

and telbivudine [18]. The most commonly used antiviral

drug in HBV reactivation is lamivudine [1]. However, Tse

et al. [11] reported five patients who had received lami-

vudine for hepatitis B in lupus nephritis, and 1 of 5 patients

developed of lamivudine resistance. In our patient, ente-

cavir was remarkably effective, providing rapid normali-

zation of HBV reactivation. Antiviral treatment with

entecavir was immediately initiated when the patient had

HBV reactivation, and a rapid reduction of viral replication

with normalization of transaminases was obtained. Ente-

cavir, a new nucleoside analogue, is reported to induce few

drug-resistant mutant viruses, unlike lamivudine, and,

therefore, has replaced lamivudine [3, 16]. However, there

is little evidence that entecavir is more favorable than

lamivudine in the treatment of DNH [10]. Generally, ent-

ecavir is preferred because of its rapid onset of action and

lack of nephrotoxicity. In addition, several reports have

shown that the administration of entecavir is effective in

the prevention of HBV reactivation [3, 16].

In conclusion, we describe a case of DNH in MPO-

ANCA-related MPA treated with corticosteroids. HBV

infection, especially resolved infection, is overlooked in

renal diseases. To prevent HBV reactivation and DNH

induced by immunosuppressive or cytotoxic therapy,

including corticosteroids alone, the measurement of HBV-

related serological markers needs to be performed prior to

the initiation of such therapy, even in renal diseases.
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