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Abstract

Anti-glomerular basement membrane (anti-GBM) disease and anti-
neutrophil cytoplasm antibody (ANCA)-associated vasculitis are the
main causes of pulmonary-renal syndrome (PRS). The concurrence of
both ANCA - myeloperoxidase (MPO) and proteinase 3 (PR3) - and
anti-GBM antibodies has been described, although positivity for all
three antibodies has rarely been reported. The natural history of triple-
positive patients as well as the best therapeutic approach remains un-
known. We describe a case of an 80-year-old woman that presented
to the emergency department with a 3-month history of progressive
fatigue, malaise and anorexia, and 5 weeks of cough with blood-
streaked sputum and progressive peripheral edema. Through the com-
plementary study, a rare diagnosis of PRS with triple-seropositive for
both ANCA (MPO and PR3) and anti-GBM antibodies was made in
a patient with untreated chronic hepatitis B virus infection. She was
treated with glucocorticoid, cyclophosphamide, plasma exchange and
entecavir, with pulmonary recovery. Renal function did not improve.
After 2 years, the patient is still in dialysis, but did not have relapse of
alveolar hemorrhage and ANCA and anti-GBM antibody titers remain
negative. The authors intend to warn to PRS, in particular this rare
cause, since delaying diagnosis can lead to significant morbidity and
mortality for patients.
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Introduction

A pulmonary-renal syndrome (PRS) is characterized by the
presence of diffuse alveolar hemorrhage (DAH) associated
with rapidly progressive glomerulonephritis (RPGN). PRS
is a severe clinical condition requiring urgent and aggressive
therapy. Anti-glomerular basement membrane (anti-GBM)
disease and anti-neutrophil cytoplasm antibody (ANCA)-asso-
ciated vasculitis (AAV) are the commonest causes of PRS [1].
Co-presentation of ANCA and anti-GBM antibodies was first
described by O’Donoghue et al [2, 3] in 1980s [3, 4]. Since
then, several studies have been describing this phenomenon
called “double-positives” [4], but the pathophysiology re-
mains uncertain [2, 4, 5]. About 10-40% [5, 6] of anti-GBM
antibody-positive patients also had positive ANCA, usually
myeloperoxidase (MPO)-ANCA [1, 2, 6, 7], and 5-14% [6]
of ANCA-positive patients had positive anti-GBM antibodies
[1]. The clinical presentation may be atypical [2], resulting in
delay of the correct diagnosis and appropriate treatment [2, 8]
with significant morbidity and mortality [2].

Although there were several reports with PRS who were
double-positive, a triple-seropositive for both ANCA - MPO
and proteinase 3 (PR3) - and anti-GBM antibodies has rarely
been described. Herein, we describe an 80-year-old woman
with chronic hepatitis B virus (HBV) infection that presented
to the emergency department with PRS who was positive for
MPO-ANCA, PR3-ANCA, and anti-GBM antibody.

Case Report
Investigations

We present a case of an 80-year-old Caucasian woman with
history of arterial hypertension, dyslipidemia, type 2 diabetes
mellitus and ischemic cardiomyopathy with preserved ejec-
tion fraction. She presented to the emergency department
with a 3-month history of progressive fatigue, malaise and
anorexia, and 5 weeks of cough with blood-streaked sputum
and progressive peripheral edema. She denied having fever,
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weight loss, arthralgia, and skin rash. Multifocal pneumonia
and acute kidney injury (serum creatinine 5.69 mg/dL from
a baseline of 0.99 mg/dL, reference range (RR): 0.6 - 1.2)
associated with iron deficiency anemia (hemoglobin 7.6 g/
dL, RR: 11.9 - 15.6) was diagnosed and she was admitted to
intensive care unit (level 2). Intravenous (IV) fluid adminis-
tration was started, as well as empiric amoxicillin-clavula-
nate and azithromycin, for 2 days, switched to piperacillin-
tazobactam due to clinical worsening. Additional laboratory
test showed elevated erythrocyte sedimentation rate (ESR),
negative ANCA, anti-GBM and antistreptolysin O (ASO)
antibodies titers, normal C3 and C4 levels, chronic HBV
infection, negative anti-hepatitis C virus (HCV) and human
immunodeficiency virus (HIV), and microscopic hematuria
with subnephrotic proteinuria. Computed tomography (CT)
of the chest and the abdomen revealed bilateral nodular infil-
trates predominantly perihilar (Fig. 1a, b) and normal sized
kidneys without hydronephrosis. During hospitalization, she
had hemoptysis and bronchoscopy (FOB) with bronchoalve-
olar lavage (BAL) was performed; bronchial secretions were
seen, and bacterial, mycobacterial and fungal infection was
excluded. Cytologic analysis showed alveolar macrophages
and predominance of polymorphonuclear cells. The hemosi-
derin-laden macrophages were not identified.

Despite optimal medical management, renal function was
worsening, and she was transferred to our hospital to initiate
renal replacement therapy.

On admission, she was pale and afebrile, her blood pres-
sure was 130/70 mm Hg and pulse rate was 87 beasts/min.
She was tachypneic and oxygen saturation was 94% on 2
L/min nasal cannula. On chest auscultation, there were fine
crackles in the lower two-thirds of bilateral hemithorax. She
had peripheral edema and skin examination did not reveal any
rash.

Diagnosis

On arrival in our hospital, new tests were performed: hemo-
globin 8 g/dL (RR: 11.9 - 15.6), white blood cell count 13.2 x
10%L (RR: 4 - 11 x 10%/L), C-reactive protein 79.8 mg/L (RR:
<3.0), ERS 66 mm/h (RR: < 20), serum creatinine 7.3 mg/dL
(RR: 0.6 - 1.2) and blood urea nitrogen 197 mg/dL (RR: 15 -
39). HBV viral load was 337,600 IU/mL. Platelet count, coag-
ulation tests, serum bilirubin (total and conjugated), aspartate
and alanine aminotransferases were within normal range. Al-
bumin and total serum protein were normal and immunoelec-
trophoresis revealed no monoclonal peak. Urinalysis showed
25 - 50 red blood cells/high-power field (RR: 0 - 2) and urinary
protein 1.46 g/24 h (RR: < 0.05 - 0.08). Chest X-ray showed
diffuse nodular infiltrate parenchymal disease involving both
lungs (Fig. lc).

Given the bilateral nodular pulmonary infiltrates, along
with cough with blood-streaked sputum, hemoptysis and iron
deficiency anemia, DAH seemed highly probable. Therefore,
we suspected that the patient had a PRS and the autoimmune
tests were repeated, on second day of hospitalization: MPO-
ANCA 121.1 U/mL (RR: <10), PR3-ANCA 312.6 U/mL (RR:
< 20), anti-GBM antibody 202 U (RR: < 40) and rheumatoid
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Figure 1. Thorax CT scan (a, b) and chest X-ray (c) showing bilateral
diffuse infiltrates of the lung. CT: computed tomography.

factor 26 TU/mL (RR: < 15), normal C3 and C4 levels, and
negative antinuclear antibody, cryoglobulins and anti-dsDNA
(Table 1).

Treatment

On second day, I'V high-dose methylprednisolone therapy was
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Table 1. Laboratory Data on Admission and in Our Hospital

Parameter Initial tests Tests performed in our hospital Reference value
Hemoglobin (g/dL) 7.6 8 11.9-15.6
Leucocytes (x 10%/L) 13 13.2 4-11
C-reactive protein (mg/L) 90 79.8 <3.0

ESR (mm/h) 60 66 <20

BUN (mg/dL) 214 197 15-39
Creatinine (mg/dL) 5.69 7.3 0.6-1.2
MPO-ANCA (U/mL) <10 121.1 <10
PR3-ANCA (U/mL) <20 312.6 <20
Anti-GBM antibody (U) <40 202 <40

C3 (mg/dL) 133 112 90 - 180
C4 (mg/dL) 35 30 10 - 40
ANA - 1/80 NA
Anti-ds-DNA (IU/mL) - 14 <30
Antistreptolysin O (U/mL) <25 - <116
Rheumatoid factor (IU/mL) 44.7 26 <15
Urinary RBC (/HPF) 10 - 25 25-50 0-2
Urinary protein (g/24 h) 0.72 1.46 0.05-0.08

ANA: anti-nuclear antibody; BUN: blood urea nitrogen; ESR: erythrocyte sedimentation rate; MPO-ANCA: myeloperoxidase-anti-neutrophil cyto-
plasm antibody; GBM: glomerular basement membrane; RBC: red blood cell; HPF: high-power field; NA: not applicable.

started (500 mg/day for 3 days), followed by oral prednisolone
at 60 mg/day, without renal biopsy. Pulses of IV cyclophos-
phamide (7.5 mg/kg) given at intervals of 2 weeks as part of
induction therapy and nine sessions of plasma exchange (PE)
over 2 weeks were also started, until anti-GBM antibody and
ANCA titers were undetectable. Entecavir 0.5 mg weekly was
started too.

On sixth day, renal biopsy was performed, and cellular
crescents were found in 57% glomeruli with focal fibrinoid ne-
crosis and mildly interstitial fibrosis accompanied by moderate
inflammatory infiltrate, without vasculitis (Fig. 2a-c). Immu-
nofluorescence showed linear deposition of immunoglobulin
G along the GBM (Fig. 2d). After these results, the patient
maintained the ongoing therapy.

Follow-up and outcomes

Progressive improvement occurred during 3 weeks of therapy,
with resolution of hypoxemia, no recurrence of cough and
blood-streaked sputum; however, renal function did not im-
prove. On day 20, chest CT scan showed resolution of pulmo-
nary infiltrates.

She was discharged after 34 days of hospitalization and
despite this aggressive treatment, renal function did not recov-
er. Oral glucocorticoid therapy was gradually reduced.

After 6 months of therapy with entecavir 0.5 mg weekly,
HBYV viral load became undetectable. Abdominal ultrasound
showed normal liver morphology with a liver stiffness value
compatible with FO-F1 (no or minimal fibrosis).
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After 2 years, the patient is still dialysis-dependent, but
did not have relapse of DAH and ANCA and anti-GBM anti-
body titers remain negatives.

Discussion

The present report describes a case of PRS triple-seropositive
for both ANCA (MPO and PR3) and anti-GBM antibodies,
an entity rarely reported. Similar to double-positive, our pa-
tient has a hybrid disease phenotype [3], sharing features of
AAV such as an older age [2-4, 8, 9] and a longer duration of
symptoms before diagnosis [3, 4, 9], and features of anti-GBM
disease such as severe disease manifestations at presentation
[3-5] and typical linear deposit along the GBM on immuno-
fluorescence for immunoglobulin on renal biopsy [5].

Our patient presented with DAH and severe renal failure
requiring dialysis and, although immunosuppressive treat-
ment and PE led to the resolution of DAH and constitutional
symptoms, recovering of renal function did not occur. Based
on these findings, we speculate that anti-GBM disease was
the main disease phenotype [9]. However, natural history and
prognosis of triple-positive patients remains poorly under-
stood. There are few papers reporting a patient positive for all
three antibodies. Sato et al presented a case of a male with
known positivity for MPO-ANCA since the previous year,
with renal-limited vasculitis and serological positivity for
MPO-ANCA, PR3-ANCA and anti-GBM antibody who was
successfully treated with glucocorticoid, cyclophosphamide,
and PE, and recovered renal function [10]. McAdoo et al in
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Figure 2. Kidney biopsy findings. Photomicrograph showing (a) three glomeruli with cellular crescents, associated with mildly
interstitial fibrosis and moderate inflammatory infiltrate (H&E, x 100); (b) glomerulus with a cellular crescent (Masson'’s trichrome,
x 400); (c) Jones methenamine silver staining delineating glomerular and tubular basement, also showing a cellular crescent (x
400); (d) immunofluorescence staining revealing strong linear immunoglobulin G (3+) along the glomerular basement membrane.

H&E: hematoxylin and eosin.

their retrospective study reported a patient triple-positive who
was positive for HCV but did not present a clinical feature in
detail.

Although co-presentation with both ANCA (MPO or PR3)
and anti-GBM antibodies is a well-recognized entity [3], the
underlying mechanism of this association remains unclear
[2, 3, 5, 6]. Several hypotheses have been proposed and the
most attractive seems to be the existence of an ANCA-induced
glomerular inflammation as a trigger to produce GBM au-
toantibodies [1, 2, 6-9]. In this patient, the longer duration of
constitutional symptoms and the presence of both active and
chronic lesions in renal biopsy also suggest that ANCA-medi-
ated glomerular inflammation may have precede the onset of
anti-GBM disease.

Furthermore, we speculate there may be an association be-
tween chronic HBV infection and the sequential formation of
ANCA and anti-GBM antibodies. The role of HBV and HCV
in the pathophysiology of ANCA-related vasculitis is a cur-
rent topic of investigation. Ghonaim et al developed a study of
chronic viral hepatitis patients and showed higher frequency of
ANCA in chronic HCV infection than in the group control, but
the same was not observed in chronic HBV group. However, in
a study performed by Calhan et al, the frequency of ANCA was

408 Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

higher in chronic HBV patients in comparison with healthy
controls [11]. HBV is associated with several extrahepatic
manifestations such as vasculitis [11, 12] due to deposition
of immune complexes [12]. The causal relationship between
chronic HBV infection and polyarteritis nodosa was the only
well established in the literature. Some reports have also been
proposing the role of HBV in the formation of ANCA [12]. A
case of a 64-year-old female with eosinophilic granulomatosis
with polyangiitis and HBV infection was reported [11]. Joshi et
al also reported a case of a 33-year-old man with HBV-induced
AAV causing subarachnoid hemorrhage, acute transverse my-
elitis and nephropathy [12]. However, there are insufficient
data to determine whether HBV stimulates ANCA formation
without triggering vasculitis or other immune-related manifes-
tations. More studies and case reports are needed to verify this
pathogenic link.

This patient was a real challenge. First, there are no spe-
cific clinical features of PRS, and several disorders may have
a similar clinical presentation [1]. In our case, the first impres-
sion was multifocal pneumonia with sepsis-induced renal im-
pairment. Despite therapy with broad-spectrum antibiotic, the
patient was worsening. A history of cough with blood-streaked
sputum and hemoptysis, iron deficiency anemia and bilateral
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nodular pulmonary infiltrates suggested DAH. The FOB with
BAL excluded bacterial and fungal infection. BAL did not
show hemosiderin-laden macrophages, a diagnostic feature
of DAH, but false negative results may occur. Although the
first autoimmune approach was negative, the suspicion was
high and the laboratory tests were repeated, showing triple-
seropositivity for both ANCA (MPO and PR3) and anti-GBM
antibodies.

Second, due to its rarity, the natural history of triple-pos-
itive patients as well as the best therapeutic approach remains
unknown. Once the anti-GBM disease seemed to be the main
phenotype, we treated with immunosuppressive treatment
(glucocorticoid and cyclophosphamide) and PE [5]. Constitu-
tional symptoms and DAH disappeared, but the patient is still
in dialysis. We believe that she was at high risk of relapse and
so we kept close follow-up, in the first year every 3 months
and then every 6 months, including monitoring of ANCA and
anti-GBM titers. More investigation is needed to understand if
this is the best approach in triple-positive patients.

In summary, we present a rare case of an 80-year-old
woman with chronic HBV infection with PRS triple-seropos-
itive for both ANCA (MPO and PR3) and anti-GBM antibod-
ies, treated with glucocorticoid, cyclophosphamide, PE and
entecavir. Two years later, she is still in dialysis, but with no
relapse of DAH and ANCA and anti-GBM antibody titers re-
main negative.

Learning points

In the presence of hemoptysis, iron deficiency anemia and bi-
lateral pulmonary nodular infiltrates, DAH must be excluded.
The presence of DAH and RPGN characterizes the PRS. PRS
is arare but potentially life-threatening disorder which requires
aggressive therapy to reduce morbidity and mortality. Early di-
agnosis is crucial and misdiagnosis with other diseases is com-
mon. Once PRS is suspected, evaluation of ANCA and anti-
MBG antibody is mandatory. Co-presentation of both ANCA
(MPO and PR3) and anti-GBM antibodies is an entity rarely
described, which natural history and prognosis is unknown. In
these patients, aggressive therapy with glucocorticoid, cyclo-
phosphamide and PE may lead to resolution of DAH, but re-
covery of renal function may not occur.
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