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Abstract
HBV-associated vasculitis typically manifests as the medium vessel vasculitis, PAN. HBV-associated PAN (HBV-PAN) is ANCA (-), without
glomerulonephritis (GN) or pulmonary involvement; relapse does not occur after successful HBV seroconversion. We describe a unique case
of HBV-associated vasculitis with features of a small and medium sized overlap vasculitis and atypical long-term course.
The patient is a 60-year-old male with hypertension and HBV who initially presented with abdominal pain and scrotal swelling. Abdominal
angiogram revealed beaded morphology and aneurysms involving mesenteric, hepatic, and intraparenchymal renal arteries. Hepatitis B core
antibody, cANCA, PR3, and rheumatoid factor were (+). He received pulse steroids and Cytoxan for treatment of PAN and Entecavir for HBV,
resulting in resolution of symptoms. Serum Cr rose from 0.8mg/dL to 2.0mg/dL during the first 2 months of treatment, and then remained
stable. Multiple urinalysis (UA) measurements were negative. Two years later, the patient developed abdominal pain, orchitis, hemoptysis,
and acute kidney injury (serum Cr of 11mg/dL). HBV viral load was negative. UA showed 3+ blood and 3+ protein. Renal biopsy displayed
pauci-immune crescentic GN with active crescents involving ~ 50% of the glomeruli (Figure 1, Jones stain). Two arteries had evidence of past
arteritis with elastic lamina disruption (Figure 2, EVG stain); acute necrotizing arteritis was not present. The patient recovered renal function
(most recent serum Cr=3.2mg/dL) after therapy with pulse steroids, plasma exchange, Rituxan, and Cytoxan.
Our patient with HBV-associated vasculitis initially presented with manifestations of medium vessel involvement, but with an unusual
feature of cANCA/PR3 seropositivity. Relapse occurred 2 years later with PAN symptoms (orchitis, severe abdominal pain) and evidence
of ANCA-associated small vessel vasculitis (GN, hemoptysis). While the initial trigger may have been HBV, the vasculitis later became selfperpetuating as it recurred during a time when there was no HBV viremia. Patients with HBV-PAN who are ANCA+, should be closely followed
because they could be at higher risk of vasculitis relapse.
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Introduction
Chapel Hill Classification has classified vasculitis on basis of
size of vessels which differentiated many vasculitis entities from
Polyarteritis Nodosa (PAN) including Microscopic polyangiitis
(MPA) [1]. PAN is necrotizing medium vessel vasculitis involving
medium to small sized arteries that can involve any organ of
body characteristically sparing lungs. MPA involves small vessels
-arterioles, venules and capillaries which can also involve
lungs. MPA is anticytoplasmic antibodies (ANCA) associated
vasculitis; however, 10-20 % cases of PAN can have positive
ANCA [2]. In the literature, there have been no reported cases
of simultaneous occurrence of the two vasculitis. Interestingly,
there have been increasing reports of ANCA associated
vasculitis involving larger arteries challenging the size-based
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classification of vasculitis [3]. Typically some reported cases the
large vessel symptoms preceded the small vessel symptoms. We
report a case of simultaneous occurrence of c-ANCA associated
vasculitis in a hepatitis-B patient already with diagnosed with
PAN which can be viewed as primarily as ANCA associated
vasculitis manifesting first as a large vessel vasculitis followed
by involvement of small vessels. Moreover, none of the case has
been reported with hepatitis B involving PAN and MPA; although
there is one case report of Wagner’s and PAN in a patient with
hepatitis B infection.

Case

A 60-year-old male with hypertension and HBV who initially
presented with abdominal pain and scrotal swelling. Abdominal
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angiogram revealed beaded morphology and aneurysms
involving mesenteric, hepatic, and intraparenchymal renal
arteries. Hepatitis B core antibody, c-ANCA, PR3, and rheumatoid
factor were (+). He received pulse steroids and Cytoxan for
treatment of PAN and Entecavir for HBV, resulting in resolution of
symptoms. Serum Cr rose from 0.8mg/dL to 2.0mg/dL during the
first 2 months of treatment, and then stabilized at new baseline
1.7-1.9mg/dl. Two years later, the patient developed generalized
fatigue, malaise, abdominal pain, orchitis, hemoptysis,
uncontrolled hypertension and acute kidney injury (serum Cr
of 11mg/dL). On presentation he was hemodynamically stable,
blood pressure 160/88mmHg. Laboratory workup significant for
elevated inflammatory markers ESR (erythrocyte sedimentation
rate) and CRP (c-reactive protein); drop in hemoglobin from
15gm/dl to 10.5g/dl. Urinalysis with hematuria-(3+, >100 BCs);
new onset proteinuria>3gm/day; fractional excretion of sodium
(FeNa) 2.2% consistent with intrinsic renal disease. HBV viral
load was negative. Positive c-ANCA > 1:640 titer; however,
immunoglobulin levels, p-ANCA, complement levels, albumin
was within normal limits; with negative ANA, anti-glomerular
basement membrane antibody (anti GBM) and M-spike. Nasal
biopsy was negative for granulomatous polyangiitis. Renal biopsy
displayed pauci-immune crescentic glomerulonephritis with
active crescents involving ~ 50% of the glomeruli - consistent
with ANCA vasculitis (Figure 1, Jones stain). Two arteries
had evidence of past arteritis with elastic lamina disruptionconsistent with PAN (Figure 2, EVG stain); acute necrotizing
arteritis was not present. He was started on intravenous pulsed
dose of steroid for 3 days along with plasma exchange for 5 days;
later transitioned to oral prednisone 60mg daily along with
rituximab. Tenofovir was restarted because of the of hepatitis B
virus reactivation risk. Renal function recovered with aggressive
induction regimen and never required hemodialysis. Later, he
was placed on cyclophosphamide for maintenance therapy for
ANCA vasculitis.

Figure 1: (Jones stain) Crescentic glomerulonephritis consistent with ANCA vasculitis.

Discussion
Polyarteritis Nodosa (PAN) encompassed many vasculitis
presentations previously including Microscopic polyangiitis,
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until formal classification by Chapel Hill Consensus Conference
[1]. PAN is a systemic necrotizing vasculitis involving the
medium sized muscular arteries and categorically does not
involve small vessels like arterioles, venules and capillaries;
hence no glomerulonephritis. MPA is differentiated from the
PAN by involvement of small vessels, usually characterized by
non- granulomatous crescenteric glomerulonephritis, pauciimmune in nature. Within reported literature, there is no report
of simultaneous occurrence of the two vasculitis. We report
a case of de-novo diagnosis of MPA in a patient with PAN who
had been previously treated and on remission maintenance. It is
debatable though that whether these two are separate vasculitis
entities or continual spectrum of ANCA associated vasculitis.

Figure 2: (EVG stain) Elastic lamina disruption- consistent with
PAN- Absent acute necrotizing arteritis.

Polyarteritis nodosa can manifest as systemic PAN involving
multiple organs or isolated PAN, however, interestingly spares
the lungs. It has a well-established association with chronic
hepatitis B infection. It involves trans-mural inflammation of
artery sparing small vessels, with lesions at variant stages,
leucocytoclasis, lacking granulomas and eventually leading to
fibrinoid necrosis along with aneurysm formation. Therefore,
involvement of small vessels with a glomerulonephritis like
picture points to a coexistent disease process as in our case.
The involvement of kidney by PAN leads to reno-vascular
hypertension, acute renal failure and mildly active urinary
sediment [2,4].
ANCA associated vasculitis involving both small and large
vessels is an emerging entity of vasculitis which have patients
with different demographic characteristics as compare to
traditional large vessel vasculitis patients. Large vessel
symptoms can precede the small vasculitis symptoms. The
treatment outcomes and prognostic factors for these entities
need to be established yet. Chirinos et al. [3] in their literature
review of ANCA associated with large vessel involvement have
enlisted carotid and aortic vasculitis with high ANCA titers with
normalization of antibody titers on treatment [3]. Similarly,
there have been case reports with ANCA associated vasculitis
involving large and medium sized arteries such as the superior
and inferior mesenteric arteries with aneurysm formation
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[5]; gastroduodenal and iliac arteries along with small vessels
(glomerulonephritis and pulmonary capillaritis) in the same
patient. Interestingly there seems to be a correlation between
ANCA titers and disease activity with lowering of ANCA levels
post treatment advocating direct role of ANCA in pathogenesis
of the vasculitis [6].

HBV infection has been associated with PAN and immune
complex associated vasculitis. However, interestingly our case
points out an association of HBV infection immune mediated
process with ANCA associated vasculitis. There has been
a case report of HBV mediated c-ANCA vasculitis leading
to subarachnoid hemorrhage, myelitis and membranous
neuropathy [7]. In a study involving patients with chronic
hepatitis B infection, c-ANCA levels were found to be significantly
elevated pointing to a potential role of the antibody in vasculitis
manifestations associated with the chronic viral infection [8].
Therefore, there is possibility with hepatitis B infection being
the driving factor in systemic vasculitis which can manifest both
as PAN and ANCA vasculitis associated features. Likewise, there
has been a case report of Wagner’s granulomatosis and PAN in a
patient with hepatitis B infection which supports our notion of
coexistence of these two vasculitis entities, however, either these
are a continuous spectrum of hepatitis B mediated vasculitis or
separate vasculitis entities with co-occurrence can be debated
[9].

MPA is classified as small vessel ANCA associated vasculitis
[1]. It can manifest as generalized symptoms of fatigue,
malaise, weight loss and decreased appetite. The most common
manifestation is palpable purpura [10]. In severe cases, it may
have renal-pulmonary picture. The typical presentation is
of nephritis like picture with urinalysis showing hematuria
with dysmorphic red blood cells, proteinuria <3g/day and
biopsy with pauci-immune crescenteric non-granulomatous
glomerulonephritis with lesions at different stages. ANCA can
be positive in 10-20 % cases of PAN as well, which adds to the
importance of biopsy for definite diagnosis [2]. So, in our case
the diagnosis of MPA was made in concurrence with PAN because
of pulmonary symptoms; presence of proteinuria, hematuria,
active urine sediments; pauci-immune glomerulonephritis on
kidney biopsy (consistent with MPA) coupled with fibrosis and
some active inflammation involving arcuate artery (consistent
with PAN).
Remission can be achieved with steroids alone or in
combination with cyclophosphamide- for severe disease
presentation [10]. In cases with severe renal vasculitis defined
as serum creatinine >5.8mg/dL, the addition of plasmapheresis
improved the renal recovery as compared to intravenous
steroids, thus decreasing the progression to ESRD [11,12]. This
approach was utilized in our case. In ANCA vasculitis resistant to
remission with cyclophosphamide, rituximab has been reported
to successfully induce remission [13]. However, it must be used
with caution in patients with history of hepatitis B infection
as in our case. Once the remission is achieved, patient can be
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transitioned to azathioprine or methotrexate for maintenance
therapy usually for 18 months in total of immunosuppression
including cyclophosphamide duration [14]. Renal recovery
depends on the serum Creatinine at presentation and degree of
arterial sclerosis on renal biopsy [15].

PAN can have relapse, although less frequent as compared to
small vessel vasculitis. The relapse has mainly been reported in
cases of non-HBV PAN (5-year relapse rate 24%) and cutaneous
PAN [16]. The relapse or recurrence may manifest in previously
affected organ or may involve a new one. However, in our case
the new onset rapidly progressive glomerulonephritis cannot
be explained by the relapse of PAN so a renal biopsy was done
which showed a histopathology picture consistent with MPA
which is a rare concomitant occurrence. Therefore, in cases of
new onset renal insufficiency in PAN, along with relapse and
the renal insufficiency secondary to vascular compromise, the
differential of a new onset vasculitis should be kept in mind.
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