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Abstract

We present 3 cases of acute kidney injury in patients with
scleroderma complicated by interstitial lung disease. Scleroderma
renal crisis was initially suspected, but upon further evaluation
all patients had documented antineutrophil cytoplasmic antibody
associated glomerulonephritis. The first patient was treated with
cyclophosphamide followed by rituximab with improvement in
creatinine and is maintained on mycophenolate mofetil. The second
patient, incidentally found to have a creatinine of 11 mg/dl, was
treated with pulse steroids and oral cyclophosphamide. She is
currently on hemodialysis. The third patient presented with an acute
pulmonary renal syndrome. He initially responded but died 2 months
later from septicemia. We also present a review of the published
literature from 1994 to 2015. Patients were mostly female with limited
scleroderma, prolonged duration of scleroderma symptoms prior to
acute kidney injury, interstitial lung disease, positive anti-topoisomer-
ase 1 and anti-myeloperoxidase antibodies. Antineutrophil cytoplas-
mic antibody associated glomerulonephritis should be included in
the differential of scleroderma with interstitial lung disease and acute
kidney injury.

Introduction

Scleroderma is a systemic autoimmune disease with heterogeneous
clinical manifestations. Patients demonstrate varying degrees of skin
thickening, Raynaud’s phenomenon, nail fold capillary abnormalities,
GERD, dysphagia, small oral aperture, telangiectasia, and calcinosis.
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Internal organ complications include scleroderma renal crisis,
interstitial lung disease, pulmonary hypertension and gastrointestinal
dysmotility. Scleroderma renal crisis is characterized by hypertension,
Acute Kidney Injury (AKI) and microangiopathic hemolytic anemia
[1]. Acute kidney injury in the setting of scleroderma is generally
assumed to reflect scleroderma renal crisis which occurs in 5-10% of
patients with scleroderma [2,3]. Less commonly diagnosed in these
patients is Pauci-immune Crescentic Glomerulonephritis (PICGN) as
a cause of acute renal failure. We report 3 cases of myeloperoxidase
Antineutrophil Cytoplasmic Antibody (ANCA) associated biopsy
proven PICGN in patients with diffuse scleroderma. A review of the
previously published literature from 1994 to 2015 is presented here to
emphasize to physicians this diagnostic possibility.

Case Series

Case 1

A 60-year-old female with scleroderma (gastroesophageal reflux
(GERD), Raynauds, fingertip pitting scars, diffuse hand edema,
periungal capillary changes, mildly decreased oral aperture, ANA
1:640 and anti-topoisomerase I of 8.0, normal range < 1.0 IU) and
usual interstitial pneumonia diagnosed on lung biopsy 4 years
earlier was readmitted to another hospital after treatment of pneumo-
nia 1 month prior. Broncho-alveolar lavage was reported as negative
for Pneumocystis, fungi or malignant cells. She reported elevated
creatinine and blood pressure but exact values are unavailable.
Urinalysis results were not available to us. Scleroderma renal
crisis was considered the likely diagnosis, however, after serology was
positive for myeloperoxidase-ANCA a kidney biopsy was performed.
Final diagnosis was changed to ANCA PICGN. She previously failed
treatment with high dose steroids and Mycophenolate Mofetil (MMF)
for pulmonary symptoms and most recently had received 4 doses
of monthly intravenous cyclophosphamide prior to succumbing to
pneumonia. Treatment with four doses of weekly rituximab 375 mg/
m2 was initiated. After four years of follow up her creatinine is stable
at 1.4 mg/dl; baseline creatinine was 1.2 mg/dl. Two years ago right
heart catheterization demonstrated pulmonary hypertension and her
chest CT this year has worsened slightly from the initial CT 5 years
ago which reported Interstitial Lung Disease (ILD) with extensive
honey-combing and associated traction bronchiectatic changes most
prominent at the lung bases. She is currently maintained on MMF at
2 g/day.

Case 2

A 41-year-old female was admitted for AKI found incidentally
during pre-operative assessment for right heart catheterization to
investigate pulmonary hypertension. She had an 8-year history
of idiopathic pulmonary fibrosis, diagnosed on lung biopsy. She
also reported a 10-year history of Raynaud’s, a 6-year history of
dysphagia, GERD, a noticeably smaller oral aperture, rash, alopecia
and joint pains. Examination was notable for a small oral aperture,
tight skin on her face, moderate bilateral pitting edema, bibasilar
crepitations and lack of sclerodactyly. While her admission blood
pressure of 100/70 was only marginally higher than her baseline of
90/60; her creatinine was elevated at 11.3 mg/dl, with an active urine
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sediment (protein, erythrocytes, leukocytes). Serology was notable
for ANA 1:320 and repeatedly negative anti-centromere and
anti-topoisomerase I. Scleroderma renal crisis was considered and
hemodialysis was initiated along with Angiotensin Converting
Enzyme (ACE) inhibitors and calcium channel blockers. Right heart
catheterization revealed moderate pulmonary hypertension and
increased pulmonary capillary wedge pressures (previous trans-
thoracic echocardiogram revealed an EF of 18%). A diagnosis of
myocarditis secondary to diffuse scleroderma was considered.
Workup revealed positive myeloperoxidase-ANCA. Hematoxylin
and eosin stains of the renal biopsy demonstrated acute, organized
fibrocellular crescents. Immunofluorescence was negative and
electron microscopy failed to reveal immune type deposits. There
were no histological changes to the arteries or arterioles. A diagnosis
of PICGN was reported. The patient received 3 days of pulse steroids
along with oral daily cyclophosphamide. Her renal function did not
recover and she continued on hemodialysis after discharge. While her
ejection fraction improved and pulmonary hypertension normalized
her exercise tolerance has recently decreased and she is being
investigated for worsening interstitial lung disease.

Case 3

The patient, a 55-year-old male with a 30-year history of diffuse
scleroderma, presented to the inpatient service after a 2-year absence
from medical care with acute shortness of breath and hemoptysis.
Scleroderma diagnosis was based on Raynaud’s, sclerodactyly, digital
ulcers, dysphagia and interstitial lung disease. Serology results were
notable for ANA 1:160 and negative anti-topoisomerase 1. Previous
treatments included D-penicillamine but no recent immunosuppres-
sion. Admission blood pressure was elevated to 140/71 and urinalysis
revealed protein, leukocytes and numerous erythrocytes but no
casts. Admission creatinine was 1.7 mg/dl, eGFR 49 ml/min. A renal
biopsy was performed on day 4 of admission for worsening creatinine.
Hematoxylin and eosin stains revealed intraglomerular fibrinoid
necrosis, cellular crescents, endocapillary and extracapillary
proliferation, acute tubular necrosis and erythrocyte casts. Immu-
nofluorescence was positive for granular staining of the mesangium
and capillary loops with IgG (3+), IgA (2+), C3 (2+), C1q (2+), kappa
(2+4) and lambda (2+). There was also granular staining of the tubular
basement membranes and peritubular capillaries with IgG. Electron
microscopy demonstrated mainly subepithelial and intra-mem-
branous deposits rather than subendothelial deposits. The degree
of necrosis and crescent formation significantly exceeded that of
endocapillary proliferation or subendothelial deposit formation that
is typically seen in lupus nephritis. Also, myeloperoxidase-ANCA
returned positive while Ro, La, Smith and anticardiolipin antibodies
were negative. Complement levels were normal and lupus anticoag-
ulant and anti-dsDNA antibodies were reported as equivocal. With
this information the patients pathology findings were classified as
PICGN with class II and class V lupus nephritis without changes
consistent with scleroderma renal crisis. Notably, there was no history
of photosensitivity, pleuritic chest pain, oral ulcers, patchy hair loss or
small joint arthralgia. He was started on methylprednisolone 1g daily
along with IV cyclophosphamide. The patient’s oxygen requirements
continued to improve after 7 sessions of plasma exchange, oral daily
cyclophosphamide and tapering doses of steroids. He was eventually
discharged home on 4 L/min nasal cannula oxygen and a creatinine
of 1.9 mg/dl; baseline 1.6 mg/dl. Two months after discharge he
succumbed to E. coli septicemia.

Literature Review

We present a PubMed search for English language publications
between 1994 and 2015 using combinations of the search terms
“scleroderma’, “systemic sclerosis”, “antineutrophil cytoplasmic
antibodies”  “pauci-immune  glomerulonephritis’, ~ “crescentic
glomerulonephritis’, “glomerulonephritis’, “acute kidney injury’,
“myeloperoxidase” and “microscopic polyangiitis” Additionally, the
references of the studies identified were then examined for further
reports. Clinical features (gender, age at scleroderma and glomeru-
lonephritis diagnosis, presence of hemoptysis, previous D penicil-
lamine use, blood pressure, skin involvement) and laboratory data
(proteinuria, creatinine, serology, renal biopsy pathology) were
captured from case reports. The presence of ILD was also noted.
Prescribed treatments and renal and mortality outcomes were
recorded.

A total of 29 reports with 47 cases were published (Table 1)
[4-32]. We included 8 cases with a history of D-penicillamine use.
Six cases were excluded: 1 case complicated by renal cell cancer [33],
a case of arthralgia and GERD but without Raynaud’s or skin changes
to suggest scleroderma [24], a report of vasculitis of the foot without
renal involvement [16], and 3 cases where the renal biopsy findings
were not typical of PICGN (extensive deposition of IgG, IgA, IgM and
C3 on immunofluorescence [34], renal biopsy describing glomerular
sclerosis rather than Glomerulonephritis (GN) [35], and a renal
biopsy with the overall impression of crescentic GN with granular
immune deposits [36]).

An analysis of the literature including our report of 3 cases reveals
80% of patients were female with a mean age of 57 years at onset of
glomerulonephritis after a 10-year history of scleroderma. Of the 50
patients, 26 had limited disease, 19 diffuse disease and in 5 cases the
description of skin changes did not allow classification. Thirty-five
patients were reported to have interstitial lung disease. Seven patients
had hemoptysis at time of acute kidney injury and 2 patients after the
episode of glomerulonephritis. Blood pressure values were available
for 35 patients with a mean systolic of 140 mmHg with 8 patients
having a systolic greater than or equal to 160 mmHg. Urinalysis on
45 patients revealed almost all had hematuria and proteinuria.
Erythrocyte casts were reported in 6 cases and granular casts in a
similar number. Quantification of proteinuria was reported in
28 patients: values ranged from 0.3 to 4.3 g/day, mean 1.4 g/day.
Creatinine averaged 3.8 mg/dl from 47 patients at diagnosis of AKL
All patients tested positive for anti-MPO except for 1 positive result
for PR3, 1 negative and 2 not tested (92% positive). Of the 41 patients
tested for anti-topoisomerase I, 29 were positive resulting in a
sensitivity of 71%, similar to the findings by Arad [11] and Rho [16].

With regards to treatment, all patients were prescribed steroids
with cyclophosphamide except 9 patients not treated with steroids
and 12 not treated with cyclophosphamide. There were 12 deaths,
5 from a report by Endo in 1994. Seven patients required long term
hemodialysis or renal transplant, 18 patients were left with some renal
dysfunction and in 11 patients creatinine returned to normal.
Outcomes were not reported in 2 patients.

A recent review in 2012 by Chan and Mok of 19 patients with
PICGN in scleroderma revealed similar findings [10]. Their review
excluded drug induced cases. Patients were mostly female in the
6™ decade of life. While our review demonstrated a slightly higher
percentage of patients with limited disease there were equal numbers
of limited and diffuse disease in the review by Chan. Eighty-two
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(1
Age at | Age at ANCA . Urine Pr Cr
Author ScLdx | GN dx G ELISA TP1 | ILD | Hemop Skin BP UA (a/24h) (mgldi) Rx Outcome
56 60 F MPO Y Y NS D RTX CKD
Protein, RBC, CS, po
Present 41 41 F MPO N Y No D 100/70 WBC 1.3 cve HD
case
Protein, cs, po
25 55 M MPO N Y Yes D 140/71 WBC, RBC, 1.7 CYC, PLEX Death
no Casts
Goswami 23 32 F MPO NS D 100/70 RBC, WBC 2.2 CS, CYC CKD
Kubota 56 65 F MPO Y No L 137/70 RBC 1.6 1.6 CS, AZA CKD
YamashitaH | 70 72 F notdone | Y | Y D 13g/70 | Frotein, RBC, 1 cvc, cs Death
RBC casts
CYC, CS,
32 32 PR3 N D MME Stable
MMF, CS,
33 46 MPO Y L MTX Stable
1 Patient: CYC, CS,
ber. 32 51 MPO Y L WBCs. 2 pa- pTA Stable
. Mostly F NS tients: mixed | 0.34-1.6 0.75
rett-Smith inf CYC, CS
47 57 MPO \4 L inflammatory ' “> | Stable
cells MMF
CYC, CS,
54 60 MPO Y L MME Death
CYC, CS,
30 71 MPO Y L MME Stable
Tonneijck 62 72 M MPO Y Y Yes D 170/90 Protein, RBC 1.1 0.75 PL, Cs, Stable
! : : : CYC, RTX
61 61 F MPO L 1 3.3 CYC, CS CKD
Quéméneur 60 75 F MPO L 1.8 3.3 CYC, CS Death
46 62 F MPO Y Y L 1.75 8.8 CYC, CS Unknown
: CYC, CS,
Prada 47 63 F MPO N Y L 150/90 Protein, RBC 0.6 22 MME. AZA CKD
Protein, RBC,
26 46 F MPO Y Y L normal WBC, no 2.1 CYC, CS Death
casts
Omair 20 33 E MPO v v D elevat- | Protein, RBC, 6.3 CS, PL, Stable
ed no casts MMF
57 64 F MPO Y Y L 150/60 1.7 CYC, Cs, Stable
AZA
Chan 53 57 F MPO Y | Ns L normal | Troein RBC. | o7 15 CYe, Cs, CKD
no casts AZA
2\2:': Protein, RBC CYe, Cs,
Arad 25 55 F MPO Y Y L 138/65 Y ’ 0.55 3.8 PL, RTX, Tx
post WEBC, Tac, MMF
AKI ’
Granular and
hyaline casts;
Arad 69 69 F MPO Y Y L 180/95 remnants of 3.6 CYC, Cs, Death
PL, IVIG
erythrocyte
casts
RBC, WBC,
Bartoloni 49 56 F negative Y Y D 160/90 granular 0.8 1.8 IV CYC HD
casts
Akkara Protein, RBC, HD, CS, IV
Veetil 53 60 F MPO N NS No L 117/63 WEC 6.2 cyYe Death
Cheung 51 54 M MPO Y Y D Normal IVMP, IV CKD
CcYC
. CS, IV
Arnaud 37 46 F MPO Y Y D 104/65 | Protein, RBC 0.45 1.5 cYc CKD

/
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A

e a
. CS, po
Rho 59 59 F MPO Y Y L 110/70 Proetin, RBC 0.7 1.8 cve CKD
45 45 M MPO Y N D 157/98 Protein, RBC 3.8 5.1 pogSYC, HD
Protein, RBC, IV CYC,
14 19 M MPO Y Y D 130/85 WBC, granu- 0.9 1.6 Death
Kamen CS
lar casts
Protein,
52 60 F MPO Y | Ns D 118/70 | granular and po CYC, CKD
CS
RBC casts
. No skin X
Tomioka 35 64 F MPO Y Y 164/90 Protein, RBC 0.7 23 CS Stable
changes
. CS, IV
Wutzl 25 43 M MPO N Y Yes D 135/70 Protein, RBC 3.1 2.1 cve CKD
Maes 49 66 F MPO N | Y L 16000 | RBC RBC 1.4 9.1 CS, po HD
casts cyC
Yamashita K 74 74 M MPO N N L (crest) 140/80 Protein, RBC 1.2 3.5 HD HD
RBC, WBC cs. IV
Anders 56 67 M MPO N N NS 110/70 and RBC 1.6 2.0 C\’(C CKD
casts
. . CS, IV
Villaverde 60 61 F MPO Y Y NS 140/80 Protein, RBC 4.3 2.2 cve
. CS, po
75 79 M MPO NS N Yes L 140/80 Protein, RBC 2.7 cYc CKD
Katrib Post lost to fol-
51 57 M MPO NS NS AKI L 120/80 Active 4.0 low up for 2 HD
years
X CS, PL,
Omote 46 46 F MPO Y Y L 132/70 Protein, RBC 23 23 P CKD
mizoribine
RBC,
Karpinski 59 65 F MPO Y N NS 140/90 Granular and 0.9 11.3 HD’C%YC’ CKD
hyaline casts
Protein, RBC, CS. 0o
Hillis 42 62 F MPO NS NS Yes NS normal granular 6.3 CY(pZ CKD
casts
Carvajal 54 62 F MPO Y NS D 150/90 Protein, RBC 1.7 CS, CYC Stable
Protein, RBC, CS, IV
Huong 59 59 F not done N N L (crest) 140/80 WBC 1 8.5 cve CKD
47 56 F MPO Yy |y D 130/80 | Protein, RBC 24 ”‘int;?t Death
47 53 F MPO Y Y Yes D 202/108 | Protein, RBC 52 CS Death
52 62 F MPO | Y | Y L 132/80 | Protein, RBC 24 notreat- | poath
Endo ment
52 63 F MPO Y Y L 160/80 Protein, RBC 71 HD Death
66 71 F MPO Y Y Yes D 154/80 Protein, RBC 9.5 HD Death
34 40 F MPO N | N L 170/90 | Protein, RBC 24 HD, CYC, | Survival
PL >1y
Table 1: Comparison of the clinical features, serologic status, treatment and outcomes in 50 patients with scleroderma, ILD and ANCA associated PICGN.
ANCA: Anti neutrophil cytoplasmic antibody; AZA: Azathioprine; Cr: Creatinine; CS: Corticosteroid; CYC: Cyclophosphamide; D: Diffuse disease; dx: diagnosis;
CKD: Chronic kidney disease; F: Female; G: Gender; GN: Glomerulonephritis; HD: Hemodialysis; L: Limited disease; M: Male; MPO: Myeloperoxidase;
MMF: Mycophenolate mofetil; N: Negative/not present Hemop hemoptysis; NS: Not stated or described; PL: Plasmapheresis; PR3: Proteinase 3; RTX: Rituximab;
| Rx: Treatment; ScL: Scleroderma; Tac: Tracrolimus; TP I: anti-topoisomerase |; Tx: Transplant; Urine Pr: Proteinuria (g/24h); Y: Present

J

percent of patients had a blood pressure less than 160 mmHg systol-
ic, similar to our finding, and 10% had nephrotic range proteinuria.
Ninety-five percent of patients were MPO-ANCA positive. Roughly
2/3 of patients developed end stage renal disease and the mortality
rate was 36%.

Discussion

ANCA antibodies have been reported in association with connec-
tive tissue diseases, most commonly systemic lupus erythematosus
with prevalence rates of 16% to 31% [37-39]. Double positivity has

also been described in patients who have both ANCA and anti-GBM
antibodies [40]. Despite prior reports of ANCA associated PIGN in
scleroderma in the literature, we believe clinicians are still unaware
of this possibility especially in patients with coexisting ILD. Thus
ANCAs are rarely drawn and patients are treated as scleroderma renal
crisis with Angiotensin Converting Enzyme (ACE) inhibitors only.
The treatment of PICGN requires high doses of steroids combined
with immunosuppression rather than ACE inhibitors. This series
again emphasizes the importance of considering this diagnostic
possibility in any scleroderma patient with ILD in whom AKI is
developing.
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Our cases share some features typical of ANCA associated PICGN
in scleroderma patients reported in the literature. The prolonged
duration of scleroderma symptoms prior to kidney injury is consistent
with the report by Arad et al, [11]. Theses authors compared
scleroderma renal crisis with ANCA associated PICGN in sclero-
derma patients; median duration of symptoms in scleroderma renal
crisis was 7 months versus a median of 7 years in scleroderma with
ANCA renal disease. Generally, there is a female predominance, with
onset of kidney injury in the 5" to 6™ decade of life. The majority of
patients have interstitial lung disease and positive anti-topoisomer-
ase 1. ANCA glomerulonephritis is not exclusive to either limited
or diffuse disease. All our cases occurred in patients with diffuse
scleroderma but in our literature review limited skin involvement was
described in half of the patients.

The prevalence of ANCA antibodies in scleroderma was previous-
ly described by Rufatti et al., in 2002 [41]. In a cohort of 115 patients, 5
tested positive for pANCA with 3 demonstrating antibodies to MPO.
While the relationship between ANCA antibodies and glomerulo-
nephritis has been established with animal models the evidence of
their involvement in pulmonary fibrosis is less clear [42,43]. In 2011
Guilpain published in vitro evidence supporting anti MPO induced
increases in reactive oxygen species [44]. Previous work by Servet-
taz demonstrated increased fibroblast proliferation with sera from
patients with scleroderma and interstitial lung disease that contained
high amounts of advanced oxidation protein products [45].

Conclusion

We present three cases of scleroderma and interstitial lung disease
who had an acute decline in kidney function. While scleroderma
renal crisis was initially considered, testing for anti-myeloperoxidase
antibody followed by visualization of PICGN on biopsy confirmed an
ANCA vasculitis which had important implications for management.
Suspicion for PICGN in scleroderma should be higher in patients
with long symptom duration, lack of severe hypertension, interstitial
lung disease and positive anti-topoisomerase 1. While we are unable
to comment on treatment efficacy given the limited number of cases,
recognition of PICGN enables effective treatment with cyclophospha-
mide or rituximab.
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