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Abstract
Background: Granulomatosis with Polyangiitis is a renal-pulmonary 

syndrome that is treated with aggressive immunosuppressive therapy including 
high dose corticosteroids, cyclophosphamide, and plasmapheresis. Rituximab 
is also effective in inducing remission. Excess of immune suppressors may 
provoke generalized infections. Ultimate objective of therapy is to find equilibrium 
between the aggressive disease and avoidance of severe adverse effects of 
immune suppressors.

Case presentation: We report a patient affected by rapidly evolving 
granulomatosis with polyangiitis, characterized by dialysis-dependent acute 
renal failure. The initial therapy based on high dose corticosteroids, oral 
cyclophosphamide and plasmapheresis was ineffective, while two infusions of 
1 g of rituximab 15 days apart were effective in inducing remission. A few days 
after the second rituximab infusion, the patient presented cardiac arrest and 
tonic-clonic seizures and was admitted to the ICU. Brain MRI showed a severe 
and diffuse leukoencephalopathy that indicated a severe prognosis.

A progressive multifocal leukoencephalopathy (PML) was excluded, since 
JC virus in liquor resulted negative. After a few days from the ICU admission, the 
patient showed a rapid clinical improvement, and was discharged a few weeks 
later with a mild residual renal insufficiency and complete disappearance of the 
neurological signs and normalization of the brain MRI pattern.

Conclusion: In this case, it is uncertain whether the neurological and 
cardiac complications were a consequence of rituximab infusion or represented 
an evolution of the vasculitis. Anti-CD20 mab can be very effective in inducing 
remission of granulomatosis with polyangiitis; however, the exact dose regimen 
and interval between administrations need to be established.
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high toxicity. Maintenance of remission is attained with low dose 
oralsteroids and eitherazathioprine or methotrexate for a prolonged 
time; mycophenolate mofetil has proved to be less effective than 
azathioprine [5]. Nevertheless, in certain very aggressive forms, the 
immune suppressors do not act rapidly enough to halt the evolution 
of vasculitis or in some cases the disease flares are frequent and cannot 
be managed with CYP [6]. For these reasons, rituximab has been 
recently indicated as a potential alternative to CYP for induction and 
maintenance of remission of GPA [7]. Excessive immune suppression 
may also provoke invasive and life-threatening localized or systemic 
infections. Therefore, management of GPA requires a careful 
choice of the therapeutic regimen in order to establish equilibrium 
between the immune suppression and avoidance of potentially fatal 
complications.

We describe herein a case of GPA with an aggressive clinical 
course that was treated initially by oral CYP and, due to the rapidly 
deteriorating clinical conditions, with rituximab subsequently. The 
anti-CD20 treatment rapidly changed the disease course and induced 
remission, but was associated to severe, although reversible, cardiac 

Introduction
Granulomatosis with polyangiitis (GPA) is an antineutrophil 

cytoplasm antibody (ANCA)-associated small-vessel vasculitis that 
provokes a life-threatening renal-pulmonary syndrome and systemic 
involvement [1,2]. Remission can be achieved in a high percentage of 
cases by an aggressive immune suppressive therapy that includes high 
dose intravenous methylprednisolone followed by oral prednisone 
or intravenous methylprednisolone associated to either oral or 
intermittent intravenous cyclophosphamide (CYP) [3]. Intermittent 
intravenous CYP has the same efficacy on induction of remission 
compared to daily oral CYP; still it allows administering a lower 
cumulative dose and is associated to the same rate of leukopenia 
or infections as the daily oral CYP. However, there is a trend of a 
higher relapse rate with intravenous CYP compared to oral CYP, 
although the difference does not seem to be significant [4]. Therefore, 
especially in the nephrological practice of treating GPA, there is more 
confidence with oral CYP.

However, CYP can be used for a limited time, owing to its 
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and neurologic complications.

Case History
The patient was a 72 years old male, affected by hypertension 

that had underwent trans-ureteral resection of a bladder carcinoma 
10 years before. In April 2013, a moderate renal insufficiency 
was detected (eGFR 44 ml/min/1.73 m2, according to CKD-EPI 
equation); other laboratory investigations were not performed. A 
month later, severe renal insufficiency supervened and was associated 
with fever, fatigue, dyspepsia, constipation and weight loss. Other 
relevant laboratory findings were anemia, hypoalbuminemia, 
proteinuria, HBs Ag positivity. The autoantibody evaluation by 
immunofluorescence assays showed positivity of c-ANCA, which was 
associated with anti-PR3 antibody to high titer by the ELISA assay 
(Table 1). The severe renal impairment required hemodialysis. After 
a week, renal biopsy was performed. Renal histopathologic alterations 
were characterized by diffuse extra capillary proliferation, crescents 
in various stages (cellular, fibrocellular and fibrous) and segmental 
fibrinoid necrosis of capillary loops. Interstitial lymphocytic and 
monocytic cell infiltrate was also present, associated to tubulitisand 
severe tubular damage. Finally, interstitial fibrosis was evident in 50% 
of the renal parenchyma. In consideration of the histological finding, 
an immunosuppressive therapy with high dose methylprednisolone 
bolus and oral CYP 100 mg per day was administered. Also, ten 
treatments of plasma exchange were performed. Given the positivity 
for HBs Ag, an antiviral treatment with Entecavir 0.5 mg every 72 
hours was initiated. At this time point, chest CT showed bilateral 
diffuse parenchymal infiltrates in the upper lobes associated with 
calcified nodules in both lungs (Figure 1); clinically, the patient 
presented gross hematuria and hemoptysis; therefore, broad-
spectrum antibiotics and antifungal therapy was initiated.

The clinical conditions of the patient deteriorated rapidly, 
hypoxemia ensued and non-invasive ventilation (CPAP) was needed. 
After a week of therapy with CYP, steroids and broad-spectrum 
antibiotics, an additional evaluation with thoracic high resolution 
CT scan showed more severe lung impairment, characterized by 
new areas of parenchymal consolidation with widespread ground-
glass infiltrates bilaterally. In consideration of the worsening and 
life-threatening clinical conditions a rescue therapy with monoclonal 
anti-CD-20 antibodies (rituximab) was deemed necessary. A dose of 
1 g was administered and repeated after 15 days.

Following the first infusion of rituximab, the patient showed 
a steady improvement of clinical and radiologic conditions; also, 
indices of renal function ameliorated, and about twenty days after the 
onset, hemodialysis was discontinued.

Four days after the second rituximab infusion, the patient 
presented sudden cardio-respiratory arrest. The prompt cardio-
pulmonary resuscitation was efficient, although a few minutes 
later, the patient presented tonic-clonic seizures with subsequent 
loss of consciousness and coma. The ECG performed after cardiac 
arrest showed a transiently delayed atrial-ventricular conduction 
and secondary repolarization abnormalities. This new condition 
prompted to invasive ventilatory support and admission to the ICU.

The brain MRI scans showed acute and sub-acute diffuse vascular 
ischemic lesions in the frontal-temporal-parietal-occipital regions of 
the right hemisphere (Figure 2A). Notwithstanding this MRI finding 
indicated a poor prognosis, the patient presented a progressive clinical 
improvement after 24 hours, with a regression of coma, and residual 
persistence of gait alterations. This condition resolved gradually in a 
few days. In order to exclude the unlikely possibility of a progressive 
multifocal leukoencephalopathy (PML), as early complication of 
the rituximab treatment, lumbar puncture was performed for the 
search of the JC virus in the cerebrospinal fluid, and the result was 
negative. Subsequent MRI controls showed a gradual and complete 
regression of the brain lesions (Figure 2B). An echocardiogram 
performed in the immediate post-critic period showed no alterations 
of the left ventricular contractibility, normal ejection fraction, and 

Parameter Value Reference range

Serum creatinine 709.0 mol/L < 97.2

BUN 44.4 mmol/L 3.33 - 8.34

Hemoglobin 87 g/L 125 – 145

Serum albumin 25 g/L 35 - 45

Proteinuria 1.5 g/24 h < 0.2 g/24 h

c-ANCA Positive Negative

Anti-PR3Ab 110 I.U./ml < 5

Table 1: Main laboratory parameters at the clinical onset.
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B

Figure 1: CT scan (A) and plain chest Rx (B) of the patient during the acute 
pulmonary vasculitic involvement. A wide pulmonary interstitial infiltrate 
especially in the superior lobes is evident by the two imaging techniques.
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only minimal mitral and tricuspid regurgitation. After about two 
and a half months of hospitalization, the patient was discharged with 
complete regression of the pulmonary and cerebral findings. Renal 
function recovered with a residual moderate renal failure (eGFR 48 
ml/min/1.73 m2) and mild proteinuria (0.8 g/day).

Discussion
We describe a case of GPA with a typical renal-pulmonary 

syndrome that evolved with neurological and cardiac involvement. 
The cardiorespiratory arrest associated to massive alterations of 
the white matter of the right hemisphere, occurred a few days after 
the second dose of rituximab. Anti-CD20 mab can induce acute 
coronary syndrome or rhythm disorders such as sinus tachycardia, 
atrial fibrillation and flutter or complete atrial-ventricular block 
during or in the immediately post-infusion period: these alterations 
are possibly provoked by the massive release of circulating cytokines 
and activation of the complement system [8-10]. ECG abnormalities 
suggested a possible damage from coronary vasospasm; although the 
second dose of rituximab was administered a few days before the 
cardiac arrest, a causative relationship cannot be excluded. Coronary 
angiogram in the present case was not performed because of the 
rapid amelioration of the clinical conditions and normalization of the 
ECG finding. Cardiac abnormalities in patients suffering from GPA 
have been described in 30-50% of autopsy case-series [11,12]. Heart 
alterations in GPA may involve conduction tissue, myocardium, 
pericardium, endocardium, and coronary arteries, and may occur 
late in the disease course even without pre-existing cardiac diseases or 
may also follow the improvement of the vasculitis [13,14]. Therefore, 
in this case the effect of rituximab could have summed up with 
potential pre-existing cardiac alterations caused by the vasculitis.

Concomitantly with the cardiac arrest, severe neurologic 
complications were recorded; MRI performed just after the cardiac 
arrest showed a pattern of vascular injury or PML, but the rapid 
improvement of the clinical conditions questioned the exact 
interpretation of the imaging findings.

A control MRI performed after ten days, showed a marked 
improvement of the damage; in the meantime the patient did 
not present further seizures and JC viral infection was excluded. 
Neurologic involvement in GPA is variable and represents generally 

a late event [15-19]. CNS alterations include   hemorrhagic or ischemic 
lesions or, more rarely, leukoencephalopathy.

Progressive multifocal leukoencephalopathy is a rare 
complication of immune-suppressive or immune modulating 
therapeutic regimens and has been reported in concomitance of 
treatments with corticosteroids, tacrolimus, natalizumab, rituximab, 
efalizumab, adalimumab, infliximab, etanercept and ruxolitinib [20].

Therefore, we considered the possibility that the brain damage 
could be due to reversible changes in the white matter, characterized by 
cerebral edema due both to GPA and/or immunosuppressive therapy 
with rituximab. Reversible posterior leukoencephalopathy syndrome 
has been reported in GPA and SLE in dialysis-dependent patients. 
Putative pathogenic factors are endothelial dysfunction, hypertension 
and dysregulation of cerebral blood flow, probably consequent to the 
vasculitis and the concomitant immune-suppressive therapy [19,21]. 
Release of cytokines, activation of endothelial cells expressing CD20, 
in association with uremia-related factors may also contribute to the 
pathophysiology of this condition [21].

Rituximab is currently considered a second line treatment in 
GPA, due to its high cost and the lack of evidence of superiority 
in terms of efficacy compared to CYP [22]. In some conditions, 
however, characterized by an aggressive course of the vasculitis, 
some adverse effects of rituximab may synergize with pathologic 
and pathophysiologic alterations provoked by the vasculitis in target 
organs not typically involved in the systemic vasculitis syndrome.

A final important consideration is about the therapeutic regimens 
of rituximab administration. In this case, the dramatic worsening of 
respiratory function forced us to use a dose of 1 gram of rituximab 
and the second dose after fifteen days, rather than the more used four 
doses of 375 mg/m2 at intervals of one week [23,24]. The therapeutic 
results, in terms of improvement of lung and kidney function were 
impressive, even though it is no possible to exclude that the occurrence 
of cardiac and neurological involvement was, at least in part, caused 
by the drug or to its mode of administration. More studies in order to 
define the better therapeutic tailoring of this drug are required.

Consent
Written informed consent was obtained from the patient for 

publication of this Case report and any accompanying images. A 
copy of the written consent is available for review by the Editor of 
this journal.
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Figure 2: (A) Brain MRI gained in the immediate post-critic period showing a 
diffuse altered signal due to vascular-ischemic damage of the white matter in 
the right hemisphere. (B) MRI pattern obtained one month later that shows a 
complete resolution of the alterations in the white matter.
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