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Abstract

Antineutrophil cytoplasmic antibodies (ANCA) are well
known to be associated with several types of vasculitis,
including pauci-immune crescentic glomerulonephritis, a
form of rapid progressive glomerular nephritis (RPGN). ANCA
vasculitis has also been reported after administration of
propylthiouracil, hydralazine, cocaine (adulterated with
levimasole), allopurinol, penicillamine and few other
drugs. All previously reported cases of drug-associated
ANCA glomerulonephritis were in native kidneys. Sofo-
sbuvir is a new and effective drug for hepatitis C virus
infection. Here, we report a case of ANCA vasculitis and
RPGN following sofosbuvir administration in a kidney
transplant recipient. It also represents the first case
of drug-associated ANCA vasculitis in a transplanted
kidney. Further drug monitoring is necessary to elucidate
the degree of association and possible causal effect of
sofosbuvir and perinuclear ANCA vasculitis.
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Core tip: Antineutrophil cytoplasmic antibodies (ANCA)
vasculitis is well known to be associated with several
drugs, including propylthiouracil, hydralazine, cocaine,
levimasole and others. All previous cases of drug-
associated ANCA glomerulonephritis were in native
kidneys. Here, we report a case of ANCA vasculitis
following sofosbuvir administration in a kidney transplant
recipient. It is also the first case of drug-associated
ANCA vasculitis in a transplanted kidney. Further drug
monitoring is necessary to elucidate the degree of asso-
ciation and possible causal effect of sofosbuvir and
perinuclear ANCA vasculitis.
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INTRODUCTION

Antibodies directed against neutrophil cytoplasmic anti-
gens were first described in patients with pauci-immune
glomerulonephritis in 1982™. Antineutrophil cytoplasmic
antibodies (ANCA) are associated with cases of small
vessel vasculitis in granulomatosis with polyangiitis
(Wegener’s), microscopic polyangiitis, Churg-Strauss
syndrome, “renal-limited” rapidly progressive glomerular
nephritis (RPGN), and certain drug-induced vasculitis
syndromes™, In these conditions, ANCA consistently
have specificities for either PR3 or MPO, but almost
never for both. We present a case of crescentic allograft
glomerular nephritis after sofosbuvir therapy.

Sofosbuvir is a non-structural protein 5B RNA-de-
pendent RNA polymerase inhibitor indicated for the
treatment of chronic hepatitis C virus (HCV) infection
as part of a combination antiviral treatment regiment®.
Sofosbuvir's efficacy has been established in subjects
with HCV genotype 1, 2, 3 or 4 infections, including those
with hepatocellular carcinoma meeting Milan criteria
(awaiting liver transplantation) and those with HCV and
human immunodeficiency virus-1 co-infection®®. The
most common adverse reactions reported in clinical
trials are that of fatigue, headache, nausea, insomnia,
and anemia. Less common adverse reactions include
pancytopenia and severe depression™. Here, we report
the first case of ANCA vasculitis and RPGN following
sofosbuvir administration in a kidney transplant recipient.

CASE REPORT

Our patient is a middle aged gentleman with end-
stage renal disease. The cause of his kidney failure was
thought to be secondary to long-standing hypertension.
He also had chronic HCV infection (treatment naive) due
to remote history of unprotected sexual activities. He
underwent a living unrelated donor kidney transplant
through our paired exchange program in June 2013.
The patient received one dose of alemtuzumab (30
mg) induction, and tacrolimus and mycophenolic acid
maintenance without steroid. His serum creatinine
(sCr) nadir was 1.4 mg/dL 1 wk after transplant. Twelve
weeks post-transplant, sCr was elevated to 2.0 mg/dL. A
kidney biopsy was performed. There was acute tubular
necrosis and tubular isometric vacuolization. Tacrolimus
renal toxicity was suspected, and it was replaced with
cyclosporine. Subsequently, his sCr stabilized at 1.6 mg/dL.

The patient had HCV genotype 1la infection with
a viral load of 937000 IU/mL prior to transplantation.
Liver function tests were normal and liver biopsy re-
vealed stage 0 fibrosis. Thirty-two weeks after kidney
transplantation, elevated liver enzymes were noted:
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AST 47 U/L (0-35 U/L) and ALT 63 U/L (0-55U/L). Liver
biopsy revealed chronic hepatitis C changes and early
focal bridging fibrosis. At week 40 after transplant, he
was started with combination of ribavirin (400 mg/d)
and sofosbuvir (400 mg/d). Between 6 to 10 wk of HCV
treatment, he developed severe anemia that required
blood transfusion for several times, despite of high dose
of erythropoietin treatment. At 12 wk of HCV treatment,
the sCr increased to 3.7 mg/dL. Urine analysis had 30
mg/dL of protein and 131 red blood cells/high powered
field (RBCs/HPF), and spot urine protein-to-creatinine
ratio was 0.6. An allograft biopsy showed the presence
of thrombotic microangiopathy. The viral load assays by
PCR for HCV, cytomegalovirus, Epstein-Barr virus, and
BK polyoma were all negative. Microbacterial cultures
and drug screens were all negative. The patient had
no detectable donor-specific antibodies. At this time,
sofosbuvir, ribavirin, and cyclosporine were discontinued.
He was started on prednisone 10 mg/d and continued on
mycophenolic acid. His sCr stabilized at 2.4 mg/dL.

Our patient suddenly developed hemoptysis and was
admitted to an outside hospital at 57 wk after transplant
(17 wk since HCV treatment). A high resolution chest
tomography of chest found bilateral peri-hilar ground
glass opacities. A bronchoalveolar lavage with biopsy
was performed and it revealed hemosiderin-laden macro-
phages and few acute and chronic inflammatory cells
with focal mild interstitial fibrosis. He was empirically
treated with amoxicillin for 2 wk and hemoptysis resolved
at 1 wk of this treatment.

About 70 wk after transplant (30 wk after initiation
of sofosbuvir and ribavirin treatment), he returned
to transplant clinic with a sCr of 4.3 mg/dL and urine
protein-to-creatinine ratio of 5. Urine analysis showed
more than 500 mg/dL of protein, 70 RBCs/HPF. A third
allograft kidney biopsy was performed and showed
cellular crescents in glomeruli with pauci-immune immu-
noflourescent staining. Peritubular capillaries were
negative for C4d staining. Electron microscopy showed
normal glomerular basement membrane thickness,
without electron dense deposits. A p-ANCA titer was
positive at 1:320 dilution and myeloperoxidase antibody
was > 100 U/mL. Other tests, including c-ANCA, ANA
profile, donor-specific antibodies, HCV viral load, rheu-
matoid factor, cryoglobulin and drug screens were all
negative. Complement factors 3 and 4 were normal. The
patient was diagnosed with perinuclear ANCA (p-ANCA)
associated crescentic glomerulonephritis in the trans-
planted allograft.

Our patient was initially treated with methyl pred-
nisolone 500 mg 1V daily for 3 doses, then prednisone
60 mg daily as well as cyclophosphamide 200 mg daily.
However, his renal function continued deterioration
with sCr of 6.4 mg/dL after 1 wk of this combination
therapy. Therefore, daily plasmapheresis was added for
a total of 7 treatments. His renal function continued to
decline and hemodialysis was started shortly. The dose
of cyclophosphamide was reduced as he developed
neutropenia and painful stomatitis 2 wk later. A course
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of rituximab (750 mg weekly for 4 doses) was added.
Unfortunately, he remained dialysis-dependent despite
of our comprehensive efforts in treating his ANCA asso-
ciated RPGN.

DISCUSSION

Our patient had a complicated course after kidney
transplant with 3 significant events, for which kidney
biopsies found 3 different pathologies. We believe these
events may not be pathophysiologically related. The first
episode of graft dysfunction at 12 wk post-transplant was
consistent with typical tubular toxicity of tacrolimus. After
the initiation of sofosbuvir and ribavirin therapy for HCV,
he experienced the common side effect of severe anemia
from this therapy'. Later, the worsening renal function
with biopsy-confirmed thrombotic microangiopathy led
us to stop his HCV treatment, although the concurrent
cyclosporine was implicated as the likely cause. Obviously,
we cannot determine which one of these 3 drugs (sofo-
sbuvir, ribavirin or cyclosporine) was responsible for the
development of thrombotic microangiopathy. The most
significant and interesting event was the diagnosis of
ANCA-associated crescentic glomerulonephritis 30 wk
after the initiation of sofosbuvir and ribavirin therapy. This
was preceded with acute pulmonary hemorrhage when
he was admitted to an outside facility. It is possible that
our patient might have had a pulmonary involvement of
ANCA vasculitis that was not diagnosed at that time.

To induce remission of new-onset organ-threatening
or life-threatening ANCA-vasculitis, the combination of
high dose of steroids with either cyclophosphamide or
rituximab is indicated™.. In addition, plasma exchange is
also suggested for patients suffered from severe alveolar
hemorrhage or RPGN with sCr level of > 5.7 mg/dL™.
Our patient was initially treated with pulse steroids and
cyclophosphamide. However, his renal function continued
deterioration and a course of plasmapheresis were then
added into his treatment. Due to the severe side effects
of neutropenia and painful stomatitis, we reduced the
dose of cyclophosphamide to half, but added rituximab
with the hope to rescue his renal function. Unfortunately,
he remained dialysis-dependent despite of our compre-
hensive efforts in treating his RPGN.

ANCA vasculitis has been reported after administration
of propylthiouracil, hydralazine, cocaine, levimasole,
allopurinol, penicillamine and possibly other drugs>®®.
None of these medications were used and all drug
screening tests were negative in our case. However,
our patient was treated with sofosbuvir and ribavirin for
his HCV infection before p-ANCA vasculitis developed.
This suggests sofosbuvir and/or ribavirin as the possible
cause. Ribavirin was first approved by Food and Drug
Administration (FDA) on June 3, 1998 for HCV combination
treatment. To our knowledge, there is no reported case of
ANCA vasculitis associated with ribavirin yet in literature.
Sofosbuvir was approved by FDA on December 6, 2013
for HCV treatment. As a new agent on the market, we
suspect sofosbuvir as the possible cause of ANCA vasculitis
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in our patient. Also, this case is particularly interesting in
that p-ANCA vasculitis was present in the transplanted
kidney as a pauci-immune crescentic glomerulonephritis.
All previously reported cases of drug-associated ANCA
glomerulonephritis were in native kidneys. Therefore,
our case also represents the first case of drug-associated
ANCA vasculitis in a transplanted kidney.

Sofosbuvir is part of a very effective and contempo-
rary therapy for HCV infection. There will be increasing
number of patients worldwide treated with this regimen
or similar in the coming years. We wish our case provides
a timely alert. Further drug monitoring is necessary to
elucidate the degree of association and possible causal
effect of sofosbuvir and p-ANCA vasculitis.

COMMENTS

Case characteristics
A middle aged gentleman developed hemoptysis 57 wk after a living unrelated
donor kidney transplant, then acute renal injury.

Clinical diagnosis
Active urine sediments with hematuria and proteinuria.

Clinical diagnosis
Acute allograft rejection, BK virus nephropathy, cytomegalovirus infection, de
novo nephritis.

Laboratory diagnosis
Plasma perinuclear antineutrophil cytoplasmic antibodies (p-ANCA) titer was
positive at 1:320 dilution and myeloperoxidase antibody was > 100 U/mL.

Pathological diagnosis
Kidney biopsy showed cellular crescents in glomeruli with pauci-immune
immunoflourescent staining.

Treatment
Initially treated with pulse steroids and cyclophosphamide, then plasmapheresis
and rituximab were added.

Related reports

Several drugs have been reported to be associated with ANCA glomerulo-
nephritis, and all of them were in native kidneys. This case suggests sofosbuvir
as a new cause of ANCA vasculitis. It also represents the first case of possible
drug-associated ANCA vascullitis in a transplanted kidney.

Term explanation
Drug-associated ANCA vasculitis not only occurs in native kidneys, it may also
attack a transplanted kidney.

Experiences and lessons

Future drug monitoring is necessary to elucidate the degree of association and
possible causal effect of sofosbuvir and p-ANCA vasculitis, including the kidney
transplant recipients.

Peer-review
This is a well written paper of interest to readership of the journal.
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