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Abstract

Background Anti-glomerular basement membrane (GBM) disease and ANCA-associated vasculitis (AAV) diseases are
rare. It is associated with variable renal manifestations and increased mortality, thus requiring early aggressive treat-
ment to minimize adverse outcomes and improve prognosis.

Case presentation \We present the case of a male patient with 1-month onset of asthenia, adynamia, oliguria, and
weight loss. Initial laboratory findings were indicative of severe kidney dysfunction. The urinalysis showed active
sediment, but the urinary tract ultrasound was unaltered. As these findings were consistent with rapidly progressive
glomerulonephtritis, he received steroid pulses, and given the severity of the condition, renal replacement therapy
was initiated. Other diagnostic tests revealed MPO-ANCA antibody levels of 26 mg/dl, pANCAs 1/320, and anti-GBM of
8 mg/dl. Kidney biopsy evidenced necrotizing glomerulonephritis with extracapillary proliferation in 90% of the glo-
meruli. The patient received plasma exchange (PE) therapy and intravenous (IV) cyclophosphamide (CYC) cycles; how-
ever, he presented with severe alveolar hemorrhage requiring the completion of 21 PE sessions and 3 CYC boluses.
Pulmonary symptoms resolved, but the patient persisted dependent on dialysis. During the outpatient follow-up,
monthly CYC were prescribed until circulating antibody levels were normal; however, the patient did not recover full
kidney function and remained dependent on renal support.

Conclusions Anti-GBM and AAV diseases are rare; therefore, anti-GBM antibodies should be screened simultaneously
in patients with ANCA positive, especially in older patients, due to the early morbidity and mortality typical of anti-
GBM disease with comparable disease severity it represents.
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Background

Anti-glomerular basement membrane (GBM) disease,
also known as "Goodpasture syndrome," is an autoim-
mune vasculitis that affects small vessels through the
deposit of IgG antibodies against the glomerular and
alveolar basal membranes which are visualized as linear
deposits in the GBM. The target of these autoantibod-
ies is the non-collagen-1 domain of type IV collagen on
the GBM, which presents changes in the structure of the
a-345 hexamer, leading to a conformational change that
triggers an autoimmune response (Gulati and McAdoo
2018). ANCA-associated vasculitis (AAVs) is a necrotiz-
ing vasculitis with few-to-none immune deposits, also
affecting small vessels, and is associated with specific
antibodies for myeloperoxidase (MPO-ANCA) or pro-
teinase 3 (PR3-ANCA) (Jennette and Nachman 2017).

Anti-GBM and AAV diseases are different, but both
can have kidney and lung manifestations and can be asso-
ciated with lung—kidney syndrome (Philip et al. 2021).
They present clinically as rapidly progressive glomerulo-
nephritis (RPGN), often accompanied by alveolar bleed-
ing (McAdoo et al. 2017; Levy et al. 2001). It constitutes a
medical emergency and is associated with increased mor-
bidity and mortality. When patients present both types of
antibodies, the condition is called "double positive."

Whereas anti-GBM disease and AAVs are rare, their
coexistence is a well-recognized entity that occurs more
frequently than expected by chance (McAdoo et al. 2017).
The two antibodies are antigenically different, and the
phenomenon is not due to cross-reactivity (Short et al.
1995). It has been observed that these "double-positive"
patients have a higher probability of presenting glomer-
ulosclerosis and severe interstitial fibrosis with tubular
atrophy, uncertain prognosis, and a higher risk of relapse
(McAdoo et al. 2017; Zahir et al. 2021).

In current clinical practice, the diagnosis is obtained
through serological tests that seek to detect the presence
of antibodies and kidney biopsy to identify their specific
histopathological changes (McAdoo et al. 2017). The
treatment aims to rapidly clear circulating autoantibod-
ies with plasma exchange therapy (PET), prevent further
antibody production, and suppress inflammation using
immunosuppression and corticosteroids (Prendecki and
Pusey 2019).

This report aims to describe the case of a "double-pos-
itive" patient presenting with lung—kidney syndrome and
to review the literature to describe the disease.

Case presentation

A 69-year-old male patient with a past medical history of
smoking of 5.5 pack-years until 29 years ago presented
with a 1-month onset of asthenia, adynamic, emesis,
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oliguria, and weight loss. Serological laboratories at
admission revealed severe kidney dysfunction: creati-
nine 10.39 mg/dL, BUN 91.9 mg/dL, urinalysis showed
proteinuria 150 mg/dL, hematuria 450 uL, hematies and
leukocyturia, cell blood count with normocytic anemia,
moderate hyperkalemia, and blood gases with metabolic
acidosis with elevated anion gap but without hyperlac-
tatemia. X-ray and tomography of the chest were nor-
mal, and kidney ultrasound showed kidneys of standard
shape, size, and echogenicity, without dilatation of col-
lecting systems.

Clinical symptoms, test results, and imaging findings
were consistent with a rapidly progressive glomerulo-
nephritis. The initial treatment included 500 mg IV of
methylprednisolone pulses for 72 h, previous deworm-
ing, and renal replacement therapy.

Further laboratory tests were obtained to establish the
etiology: ANAs and anti-DNA (-) were negative, normal
C3 and C4 complement, and positive ANCAsp of 1/320
were found. The kidney biopsy described a necrotizing
glomerulonephritis with cellular and fibrocellular extra-
capillary proliferation in 90% of the glomeruli, accom-
panied by lysis of the basement membrane of Bowman’s
capsule, severe tubulointerstitial nephritis, and minimal
changes of chronicity (Figs. 1, 2). The IFI described lin-
ear deposits of IgG +++, kappa +++, and lambda ++-+
in the capillary basement membrane, and the electron
microscopy ruled out the presence of immune com-
plexes. The serological studies confirmed the presence
of anti-GBM IgG antibodies (8 mg/dl), and ANCAS by
ELISA showed an MPO-ANCA of 26.3 units.

We considered that the patient was undergoing anti-
glomerular basement membrane disease with the coex-
istence of vasculitis associated with pANCA and MPO,

Fig. 1 Pathological findings (Masson Trichrome 10x). The glomeruli
observed exhibit cellular crescentic lesions and fibrin inside the
glomerular capillaries. There is no interstitial fibrosis
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Fig. 2 Pathological findings (PAS 10x). Renal biopsy with cellular
crescentic lesions, without tubular atrophy or significant interstitial
fibrosis

limited to the kidney. The treatment of choice was PET
and cyclophosphamide (Fig. 3).

After 12 sessions of PET, the patient presented with
cough and hemoptysis, dyspnea, and required supple-
mental oxygen; he was monitored in the ICU but did not
require ventilatory support. The chest’s high-resolution
tomography (H-RCT) evidenced diffuse alveolar bleeding
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and pleural effusion (Fig. 4). The fiberoptic bronchoscopy
demonstrated traces of bleeding in all bronchial segments
without endobronchial lesions, an extended bronchoal-
veolar lavage with a hemorrhagic background with the
presence of few squamous cells, abundant macrophages
(80%) and polymorphonuclear neutrophils (20%), other-
wise negative for Neumocistis Jirovecii, BAAR, fungi, or
tumors. At this point, the level of anti-GBM IgG anti-
bodies was 2.0 mg/dl. The patient continued receiving
treatment with systemic steroids, intravenous cyclophos-
phamide every 15 days for the first three doses, followed
by monthly doses, and prolonged PET until the comple-
tion of 21 sessions.

After a prolonged hospital stay and strict therapeutic
protocols, the patient presented satisfactory progress,
improved breathing mechanics, resolution of hemopty-
sis and stabilization of hemoglobin levels, and negative
ANCAs; thus, anti-GBM antibodies remained positive.
The patient was discharged dependent on renal replace-
ment therapy. During the outpatient follow-up, the
patient continued stable with no new hospitalizations;
however, he continued with dialytic dependence after five
months of treatment with IV cyclophosphamide and ster-
oids. It is essential to highlight that at the last serological

Fig. 3 Graph showing patient’s evolution during the 7 months of treatment and follow-up, taking into account serum creatinine, hemoglobin,

anti-GBM, anti-Mpo, and anti-Pr-3
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Fig. 4 High-resolution chest tomography (Axial view). Evidence of
bilateral pleural effusion (red arrow) and alveolar bleeding (green
arrow)

control, the anti-GBM antibody level remained negative
with cyclophosphamide management.

Discussion

The double-positivity phenomenon is a rare condition
that has been only described in short series (Philip et al.
2021). Previous reports describe a prevalence of 5-14%
in patients with vasculitis, 20-40% in patients with anti-
GBM, and 2% in patients with rapidly progressive glo-
merulonephritis within the Caucasian population, and
a prevalence of 9.36% in patients with vasculitis among
the Asian population (Zhao et al. 2007). The prevalence
in Latin America and the Hispanic population remains
unknown.

The association mechanisms between AAV and anti-
GBM suggest that AAV may act as a trigger for anti-
GBM disease. In a study performed using the serum of
30 patients diagnosed with anti-GBM disease, almost
all patients presented with either PR3-ANCA or MPO-
ANCA before developing anti-GBM antibodies (Olson
et al. 2011). It appears like the initial pathogenic element
is the endothelial damage associated with the presence
of ANCAs, allowing the exposure of GBM antigens that
are not usually exposed, with the consequent formation
of autoantibodies against these antigens (Segelmark and
Hellmark 2019). The production of these autoantibodies
at a low level may persist for years before an acute rise
presents and weeks to months before the onset of clinical
symptoms (Olson et al. 2011).

A systematic review of the literature documented
a mean age of presentation of 57.1 (4—86) years, with
51.8% male patients, a mean duration of symptoms of
15.8 £36 weeks, and 66% of patients showing constitu-
tional symptoms such as adynamia, anorexia, weight loss,
and fever, like patients with AAV. The clinical presenta-
tion is frequently severe as 91.8% of patients developed
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acute kidney injury, with a mean creatinine level at diag-
nosis of 9.8 (0.79 -38.4) mg/dl; 64% required dialysis; and
50.7% presented alveolar hemorrhage at the initial pres-
entation (Philip et al. 2021).

One of the most extensive series that was conducted
in Northern Europe and published by McAdoo et al.
(2017) found that the severity of the disease in patients
with anti-GBM disease alone was comparable to "double-
positive" patients as the presentation of alveolar hem-
orrhage. In "double-positive" patients, the frequency
of MPO-ANCA antibodies is higher than PR3-ANCA
(70% vs. 48% p <0.01); this has been documented previ-
ously in another study where 82% of patients had MPO-
ANCA antibodies (Levy et al. 2004). Likewise, in the
kidney biopsy, there was a greater tendency to find scle-
rotic glomerular lesions (median 15% vs. 0% p=0.188)
as well as more significant evidence of interstitial fibro-
sis and tubular atrophy (median 27% vs. 5% p<0.001).
Patients with MPO-ANCA present with more chronic
injury, evidenced by more extensive interstitial fibrosis,
tubular atrophy, glomerulosclerosis, and fibrous or fibro-
cellular crescents (Zonozi et al. 2018). Advanced fibrosis
may result from delayed diagnosis and different mecha-
nisms of injury in MPO-ANCA compared to PR3-ANCA
patients (Cortazar and Niles 2020). The renal biopsy of
our patient showed mainly extracapillary proliferations
with cellular and incipient fibrocellular crescents. To find
lesions in the same state of development in all or nearly
all glomeruli, at least from the histopathological point
of view, should raise concern about the mechanism of
injury. This means it happened at the same time in an
aggressive manner, as described in patients with the pres-
ence of anti-GBM antibodies. When the mechanism of
injury is through multiple hits, the glomerular crescen-
tic lesions are in different states of evolution. (Cellular,
fibrocellular and fibrous crescents are present at the same
time.)

The features of kidney injury in "double-positive"
patients correspond mainly to those observed in patients
with the anti-GBM disease, with active and diffuse cres-
cent-forming glomerulonephritis, almost always asso-
ciated with linear deposits of IgG (Philip et al. 2021). A
study conducted by Zhao et al. found a high percentage
of glomeruli with crescents>85% (p=0.034) in "double-
positive" patients was associated with poor prognosis
(Zhao et al. 2007). This might indicate that the propor-
tion of regular crescents and glomeruli in anti-GBM dis-
ease are prognostic predictors, as patients with crescents
of more than 90% and dialysis dependence at presenta-
tion are less likely to recover renal function (Levy et al.
2001). A prognostic classification based on histopatho-
logical findings for ANCA-associated glomerulonephritis
might be proposed. However, whether these observations
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apply to "double-positive" patients is uncertain (McAdoo
et al. 2017). Given that anti-GBM disease is the domi-
nant phenotype in early disease of double-positive cases,
histology could aid in deciding how aggressive the treat-
ment of renal manifestations should be. Nonetheless,
aggressive treatment modalities should be implemented,
regardless of renal prognosis, in the presence of alveolar
hemorrhage.

As mentioned previously, the prognosis of this entity
is poor. In another systematic review, the authors found
that only 38.7% of patients remain free of dialysis dur-
ing the first year of follow-up. The relapse rate per year
of the "double positives” is higher than patients with iso-
lated anti-GBM but lower than AAV patients, with rates
of 28.9%, 0 to 3%, and 34.1 to 45%, respectively. Corre-
spondingly, the 5-year mortality rate is higher among
"double positives”" than isolated AAVs or anti-GBM
disease, with rates of 44.4%, 26%, and 8%, respectively
(Philip et al. 2021). The survival rate is overall affected if
the presentation of the disease is severe, determined by
the requirement of renal replacement therapy and alveo-
lar hemorrhage (McAdoo et al. 2017).

Clinically, the "double-positivity" phenomenon implies
that these patients experience the early morbidity and
mortality typical of anti-GBM disease with compara-
ble disease severity. At the same time, in the long term,
the rate of disease relapses is similar to AVV (McAdoo
et al. 2017; Levy et al. 2004; Geetha and Jefferson 2020).
An early and accurate diagnosis of "double positivity" is
essential to establish a therapeutic strategy. As the initial
presentation is typically severe, the patients might receive
the same approach as those with isolated anti-GBM
(Prendecki and Pusey 2019). In addition to a combination
of steroids and cyclophosphamide, removing anti-GBM
antibodies by plasma exchange therapy (PET) might
improve patient survival (Zhao et al. 2007). The ration-
ale for PET arises from the pathogenic role of antibod-
ies, leading to a rapid decrease in anti-GBM and ANCA
titers, with the resolution of alveolar hemorrhage and
other features of vasculitis. In most patients undergoing
PET and immunosuppression, anti-GBM antibodies drop
to undetectable levels in 2 weeks; therefore, the mini-
mum length of PET should be 10 to 20 days. In the con-
text of alveolar hemorrhage and kidney biopsy, plasma
should be used as replacement fluid (Padmanabhan et al.
2019). In the present case, despite the initial aggres-
sive immunosuppressive treatment and the use of PET
(21 PET sessions and four months of management with
cyclophosphamide plus steroid), the patient progressed
to end-stage kidney disease; this might be related to the
severity of the initial presentation (need for renal replace-
ment therapy, alveolar hemorrhage) and the involvement
of 90% of the glomeruli as shown in the histology.
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Conservative management should be considered in
patients without alveolar hemorrhage who are oligu-
ric and have advanced kidney disease requiring dialysis,
especially if they have a very high proportion of crescents
(85—100%) on renal biopsy (KDIGO 2021).

Unlike anti-GBM disease alone, "double-positive"
patients will have relapse rates comparable to AAV
patients; therefore, immunosuppressive management
should be administered as maintenance therapy to pre-
vent relapses (KDIGO 2021; McAdoo et al. 2017).

Conclusions

Anti-GBM and AAV diseases are rare; therefore, anti-
GBM antibodies should be screened simultaneously in
patients with ANCA positive, especially in older patients.
These patients present a hybrid phenotype at presenta-
tion, experiencing early morbidity and mortality typical
of anti-GBM disease with comparable disease severity.
At the same time, the long-term course is characterized
by relapses common to AAV disease. Predictors of poor
outcomes include the severity of renal injury (dialysis at
presentation), alveolar hemorrhage, and a high percent-
age of glomeruli with crescents. All of these must be
considered when determining the therapeutic approach
since the main objective of the treatment will be to limit
the damage to other organs but not to preserve renal
function.
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