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Abstract. ANCA-associated vasculi-
tis (AAV) with renal involvement typically
causes pauci-immune glomerulonephritis.
We present a case of acute interstitial ne-
phritis (AIN) as the sole renal lesion without
glomerulonephritis with myeloperoxidase
(MPO) AAV. A 45-year-old female with his-
tory of Crohn’s disease, gastroesophageal
reflux disease (GERD) with Barrett’s esoph-
agus, pulmonary embolism, and polyarthral-
gias was evaluated in nephrology clinic in
2018. AIN without glomerulonephritis was
firstdiagnosed in 2011 on renal biopsy. p-AN-
CA was positive with MPO titer of > 100 U/
mL. Serum creatinine improved from 2.1 to
0.9 mg/dL with prednisone and azathioprine.
Repeat biopsy in 2013 for worsening renal
function showed AIN without glomerular
involvement. Serum creatinine improved
from 1.9 to 1.2 mg/dL with prednisone and
cyclosporine. Crohn’s disease was diagnosed
in 2014. AIN was attributed to Crohn’s, and
cyclosporine was stopped in 2016. Adalim-
umab was started in 2016, without improve-
ment in renal function or urine sediment.
Attempt was made to switch proton pump
inhibitor (PPI) to H2-blocker, but the latter
was not tolerated. Repeat biopsy in 2/2018
showed AIN with severe fibrosis and tubular
atrophy and glomerulosclerosis but no active
glomerular disease. MPO titers remained
high at 132 U/mL. Mycophenolic acid and
prednisone were started without response,
followed by rituximab for AAV-associated
AIN. Serum creatinine worsened to 6.0 mg/
dL in 9/2018, with plan to start peritoneal di-
alysis. AAV may present with isolated AIN
without glomerular involvement. The rarity
of this presentation may contribute to delay
in appropriate management. Alternative ex-
planations for AIN, such as Crohn’s disease
or PPI use should be considered with caution
in the setting of high-titer ANCA positivity.

Introduction

Renal involvement is common in myelo-
peroxidase (MPO) ANCA-associated vas-
culitis (AAV), which typically manifests as
pauci-immune crescentic glomerulonephritis
(GN). Tubulointerstitial lesions can be seen
in AAV-associated GN but are thought to be
secondary to rupture of Bowman’s capsule
and crescent formation rather than represent-
ing an independent process [1]. There are no
cases of proteinase 3 (PR3) AAV, and only a
few reports of cases of MPO-ANCA-associ-
ated vasculitis, presenting as isolated inter-
stitial nephritis without glomerular involve-
ment [2, 3, 4]. We present such a case.

Case report

A 45-year-old female with a history of
Crohn’s disease, recurrent sinusitis, pre-
sumed pulmonary embolism, gastroesopha-
geal reflux disease (GERD) with Barrett’s
esophagus, endometriosis, and polyarticular
arthralgias was evaluated in our nephrology
clinic in 2018. Renal disease evaluation be-
gan in March of 2011, when she was noted to
have microscopic hematuria and significant
proteinuria, with urine protein-to-creatinine
ratio of 2.1 mg/g. At that time, renal function
was normal, with a baseline serum creatinine
of 0.7 — 0.9 mg/dL in January through June
2011. She underwent renal biopsy in June
2011, which showed acute interstitial nephri-
tis, mild interstitial fibrosis and tubular atro-
phy, and mild focal hyaline arteriosclerosis.
There was no evidence of active glomerulo-
nephritis (Figure 2A, B). Serologic testing
was notable for a positive p-ANCA, with



ANCA vasculitis presenting as acute interstitial nephritis 47

Serum Creatinine Over Time

o8}

~N

(9}

wv

Renal Biopsy 2

w

Serum Creatinine (mg/dL)
N H

Renal Biopsy 1 l

=

0
3.30.11 3.30.12 3.30.13 3.30.14
Figure 1. Serum creatinine trend over time.

MPO titer of > 100 units/mL. Also in June
of 2011, she noted arthralgias affecting the
hands and feet, with ~ 1 hour of daily morn-
ing stiffness.

Additionally, she was treated in June for
a presumed pneumonia, based on symptoms
of cough and pleuritic chest pain, with find-
ings of a left lower lobe infiltrate noted on
chest X-ray and non-contrast-enhanced chest
CT. This was later thought to represent pul-
monary embolism with pulmonary infarc-
tion based on a pulmonologist’s interpreta-
tion of her imaging and clinical presentation.
Notably, she did not undergo dedicated CT
angiography due to a contrast allergy. Her
estrogen-containing oral contraceptive, pre-
scribed that year for management of dys-
functional uterine bleeding, was discontin-
ued, and she received anticoagulation with
low molecular weight heparin followed by
warfarin for presumed pulmonary embolism.

In August through September of 2011,
proteinuria increased to 3.3 g/day and serum
creatinine increased to 2.1 mg/dL. She was
started on prednisone and azathioprine, with
improvement in serum creatinine to 0.9 mg/
dL by February 2012. Prednisone was slowly
tapered. She noted that fatigue and arthral-
gias improved with prednisone but recurred
upon tapering.

She was referred to Rheumatology in ear-
ly 2012 for further evaluation of arthralgias,
proteinuria, and strongly positive anti-MPO
antibody. Although she had no evidence of
active synovitis on exam, inflammatory poly-
articular arthritis was suspected. She also de-
scribed recurrent sinusitis which had consis-
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tently improved in the past with antibiotics;
she had no sinus complaints at the time of
evaluation. She denied any rashes, dyspnea,
hemoptysis, or focal neurologic complaints.
There was no evidence of rash, pulmonary
abnormalities, or neurologic deficits on exam
at the time of evaluation. Due to prior rise
in serum creatinine and polyarticular arthral-
gias with suspicion for inflammatory polyar-
thritis, and strongly positive anti-MPO anti-
body, her rheumatologist expressed concern
for the possibility of microscopic polyangi-
itis or granulomatous polyangiitis, urging
consideration of more aggressive immuno-
suppression if renal function continued to
worsen. However, due to lack of characteris-
tic AAV renal findings (glomerulonephritis),
no changes were made to her immunosup-
pressive therapy at that time.

In July to November 2013, renal function
again worsened to a peak serum creatinine of
1.9 mg/dL. Repeat biopsy in October 2013
again showed acute interstitial nephritis
without vasculitic glomerular involvement,
as well as secondary glomerulosclerosis and
mild interstitial fibrosis and tubular atrophy.
Prednisone and cyclosporine were started,
with an improvement in serum creatinine to
1.2 — 1.4 mg/dL. Proton pump inhibitor (PPI)
discontinuation was also attempted, but
poorly tolerated due to worsening of reflux
symptoms on ranitidine; omeprazole was re-
sumed in late April 2014.

In 2014, she was hospitalized with ab-
dominal pain and diagnosed with Crohn’s
disease on colonoscopy, with ileal and left
colonic involvement, and was started on
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Figure 2. A: Hematoxylin and eosin (H & E) stain of initial (6/2011) renal biopsy, x 20 magnification, dem-
onstrating interstitial inflammatory infiltrate with normal glomerulus. B: H & E stain of initial renal biopsy
(6/2011), x 40 magnification, depicting normal glomerulus and no glomerular hypercellularity, fibrinoid ne-
crosis or crescent. C: H & E stain of third renal biopsy (2/2018), showing persistent interstitial inflammatory
cell infiltrate and glomerulosclerosis. D: Trichrome stain of third (2/2018) renal biopsy, highlighting diffuse,
extensive interstitial fibrosis and global glomerulosclerosis (blue).

adalimumab therapy. Acute interstitial ne-
phritis was attributed to Crohn’s disease and
cyclosporine was stopped in 2016. Although
her gastrointestinal symptoms improved
on adalimumab, renal function gradually
worsened, with serum creatinine increas-
ing to 1.5 — 1.7 mg/dL in 2015 — 2016,
1.7 — 2.0 mg/dL in 2017, then 2.3 mg/dL in
February 2018, at which time a third renal bi-
opsy was performed. This again demonstrat-
ed active interstitial nephritis without glo-
merulonephritis, now with severe interstitial
fibrosis and tubular atrophy involving over
80% of the cortical parenchyma and global
glomerulosclerosis (Figure 2C, D). MPO ti-
ters remained high at 132 U/mL.

She was started on mycophenolic acid
and prednisone without significant response,
followed by rituximab induction therapy for
a diagnosis of AAV-associated active inter-

stitial nephritis. Expectation was low for
robust renal recovery, given the extent of
renal fibrosis and irreversible damage al-
ready present by the time of induction im-
munosuppressive therapy. Serum creatinine
continued to worsen to 5.9 — 7.6 mg/dL, and
glomerular filtration rate is now consistent-
ly less than 10 mL/min/1.73m? (Figure 1).
Preparations are being made to start perito-
neal dialysis.

Discussion and conclusion

The characteristic renal lesion observed
in AAV is acute necrotizing crescentic GN.
Though mononuclear tubulointerstitial infil-
trates are also frequently observed in AAV,
they are usually seen in conjunction with GN
[1]. Our patient had only isolated interstitial
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nephritis without any evidence of GN on
three repeat renal biopsies. High-titer MPO-
ANCA persisted throughout her disease
course. In retrospect, the patient’s report of
recurrent sinusitis, polyarticular arthralgias,
and pulmonary infiltrate treated as pneumo-
nia during the year of presentation may have
represented other systemic manifestations
of MPO-AAV. Literature strongly supports
the pathogenic role of MPO-ANCAs in the
development of MPO-AAYV, and there is evi-
dence for correlation between MPO-ANCA
titers and disease activity [5, 6, 7]. It is im-
portant to recognize this atypical presenta-
tion of AAV, and to consider the diagnosis of
AAV in patients with progressive renal dis-
ease and persistent high-titer ANCA, even in
the absence of GN on kidney biopsy.

Antineutrophilic cytoplasmic antibodies
are not only of diagnostic value in AAV; they
have also been shown to play a pathogenic
role in disease development. A key case report
by Bansal and Tobin [8] from 2004 illustrated
the pathogenic role of MPO-ANCA in a neo-
nate who developed pulmonary hemorrhage
and glomerulonephritis following transpla-
cental transfer of maternal anti-MPO anti-
bodies. Pathogenic mechanisms of anti-MPO
antibodies in vasculitis have been elucidated
in vitro, initially by Falk et al. [9] who de-
scribed the process of ANCA-induced neu-
trophil degranulation in 1990. When primed
by pro-inflammatory cytokines, neutrophils
express MPO molecules on the cell surface.
MPO-ANCAs then bind these MPO antigens
and trigger neutrophil degranulation, leading
to release of reactive oxygen species and lytic
enzymes, and consequent endothelial cell
damage [9, 10]. Normally, the physiologic
response to infection or injury involves leuko-
cyte activation and diapedesis across the post-
capillary venule wall, without full leukocyte
activation until after it migrates away from
the vessel wall. In MPO-AAV, leukocytes
become fully activated by ANCA within the
vessel (mural activation), resulting in endo-
thelial damage and small-vessel vasculitis
[11]. MPO-ANCA has also been shown in
vivo in the mouse model to induce vasculitis
and crescentic GN following injection of anti-
MPO IgG into wild-type mice [10, 12, 13].
Multiple studies have found that serum titers
of MPO-ANCA correlate with AAV disease
activity and risk of relapse [5, 6, 7].

It has been postulated that AAV renal le-
sions may exist along a spectrum, including
both interstitial nephritis and crescentic GN,
with tubulointerstitial nephritis (TIN) rep-
resenting a more benign presentation along
this spectrum [14]. In 2006, Wen and Chen
[14] described a case of acute renal failure in
a patient with MPO-ANCA in whom initial
biopsy showed TIN, with subsequent trans-
formation into crescentic glomerulonephritis
on repeat biopsy. It remained unclear wheth-
er this transformation represented natural
history of the disease, or a disease variant.
Interestingly, our patient’s course differs in
that renal dysfunction progressed to stage 5
chronic kidney disease despite repeat renal
biopsies showing only interstitial nephritis
without ever demonstrating GN histopathol-
ogy. However, the repeat biopsy showed
worsening glomerulosclerosis which was
the cause of nephrotic range proteinuria seen
in our patient at the time of the third biopsy.
The glomerulosclerosis could have been due
to undiagnosed crescentic glomerulonephri-
tis as a result of sampling error in the first
two biopsies or as a result of extensive in-
terstitial fibrosis and tubular atrophy due to
prior untreated active TIN. Isolated acute
TIN has been described previously in several
other case reports, and only in association
with MPO-ANCA [2, 3, 4].

Initially, our patient had multiple plau-
sible alternative explanations for TIN, in-
cluding Crohn’s disease, treatment with
adalimumab, and PPI therapy. Despite some
associations of adalimumab therapy with
interstitial nephritis, this was determined an
unlikely culprit of the patient’s disease given
the time course, as TIN preceded initiation of
adalimumab. Unfortunately, discontinuation
of PPI therapy was not tolerated. Though
interstitial nephritis has been observed in
Crohn’s disease [15], renal disease failed to
improve with Crohn’s therapy in our patient.
Reliance on these alternative explanations
for TIN contributed to diagnostic delay, with
progression of our patient’s renal failure. In
patients with TIN and MPO-ANCA, strong
consideration should be given to the possi-
bility of AAV, even in the absence of glomer-
ular lesions. Alternative explanations for in-
terstitial nephritis should be considered with
caution in the setting of high-titer ANCA
positivity.
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