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Abstract
Ipilimumab is a human monoclonal antibody targeting cytotoxic T-lymphocyte-associated 
protein 4 approved for the treatment of non-small-cell lung cancer (NSCLC) and other malig-
nancies. Despite a high prevalence of other immune-related adverse events (irAEs), check-
point inhibitor (CPI)-related nephrotoxicity has been reported less frequently. In this clinical 
case report, we describe the evaluation of a 70-year-old female with stage IV NSCLC who 
presented with nephrotic range proteinuria 4 weeks after receiving her first cycle of ipilim-
umab. She underwent a renal biopsy and was found to have IgA nephropathy that was pre-
sumed to be secondary to ipilimumab use, given recent initiation of therapy and clinical history. 
Unfortunately, despite prompt initiation of corticosteroids, her acute kidney injury progressed 
and she required hemodialysis, later transitioning to hospice. To our knowledge, this is one of 
few reported cases of IgA nephropathy secondary to CPI use. With increasing use of CPIs, this 
case further emphasizes the need for continued surveillance for irAEs, which can occur at any 
point in a patient’s treatment course.
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Introduction

Immunotherapy has revolutionized the management of cancer ever since checkpoint 
inhibitors (CPIs) were first approved in 2011 [1]. CPIs are monoclonal antibodies that block 
inhibitory signals such as cytotoxic T-lymphocyte-associated protein 4 or programmed 
cell death 1, in turn resulting in an antitumor effect via increased T-cell activation [2].  
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Ipilimumab is an anti-cytotoxic T-lymphocyte-associated protein 4 antibody used as mono-
therapy or in combination with other CPIs that have been approved for the treatment of a 
number of malignancies, including non-small-cell lung cancer (NSCLC) [3].

Despite the efficacy of CPIs, immune-related adverse events (irAEs) are well documented 
and numerous, with dermatitis, enterocolitis, hypophysitis, cytopenias, and autoimmune 
encephalitis reported most commonly [4–7]. These irAEs can occur at any point during a 
patient’s treatment course, and the mainstays of therapy are discontinuation of the offending 
agent and corticosteroids. Despite the increased frequency with which CPI-induced derma-
titis and enterocolitis occur, irAEs with renal involvement are rare. Acute tubulointerstitial 
nephritis is the most commonly identified pathology, with biopsy-proven IgA nephropathy 
being an exceedingly rare entity [8–10].

In this clinical case report, we detail the presentation, evaluation, diagnosis, and management 
of a case of nephrotic syndrome attributed to IgA nephropathy secondary to ipilimumab that 
was unfortunately recalcitrant to corticosteroids and eventually fatal.

Case Presentation

A 70-year-old female with a past medical history of stage IV NSCLC with metastatic 
disease to the bones and liver presented with lower extremity edema. She reported 2 weeks 
of swelling that initially began around her eyes and face that then progressed inferiorly to her 
abdomen and lower extremities. She had gained 12 pounds over a similar time frame and 
noted new, progressively worsening hematuria with frothy urine. She denied fever or recent 
illness, although she had endorse dyspnea with dry cough and orthopnea. She also had a new 
erythematous maculopapular rash on her face over her eyelids, cheeks, and nose. She had 
received her first cycle of ipilimumab for the treatment of her lung cancer 4 weeks prior.

She was diagnosed with NSCLC approximately 2 years prior and completed 6 cycles of 
carboplatin, pemetrexed, and pembrolizumab with good initial response to therapy, followed 
by maintenance therapy with pemetrexed and pembrolizumab and progression of disease. 
Her treatment course was complicated by primary adrenal insufficiency secondary to pembro-
lizumab use, for which she was initially treated with pulse steroids (1 year prior to current 
presentation) and remained on oral prednisone (5 mg by mouth daily). She had not received 
pembrolizumab for 3 months prior to her current presentation. Her other medical history 
included hypertension, gastroesophageal reflux disease, and osteoporosis. She continued to 
smoke approximately 1 pack of cigarettes per day.

On physical examination, her temperature was 37.1°C, blood pressure was 192/104 mm 
Hg, heart rate was 73 beats per minute, respiratory rate was 20 breaths per minute, and 
oxygen saturation was 94% on room air. She appeared to be in no acute distress and did not 
have evidence of jugular venous distention, though did have faint rales at the bases of the 
lungs, bilaterally. Her cardiovascular exam was unremarkable. Her abdominal exam did not 
have a fluid wave. She had 1+ edema of the bilateral lower extremities and a malar-like rash 
across the face that did not spare the nasolabial folds. She was alert, oriented, and mentating 
appropriately.

A complete blood count revealed a white blood cell count of 12.28 × 103/uL, hemoglobin of 
11.7 g/dL, and platelets of 301 × 103/uL. A complete metabolic panel revealed a potassium of 
4.3 mmol/L, bicarbonate of 25 mmol/L, blood urea nitrogen of 29 mg/dL, and creatinine of 2.5 
mg/dL (baseline 0.9 mg/dL prior to the initiation of ipilimumab – shown in Fig. 1). Hepatitis B 
and C serologies, anti-glomerular basement membrane, myeloperoxidase, and proteinase-3 
antibodies were all negative. An antinuclear antibody was weakly positive at a titer of 1:160 
in a speckled pattern. C3 and C4 complement levels were 163 and 46 mg/dL, respectively. 
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Serum and urine protein electrophoreses did not reveal evidence of an M-spike. Kappa-free 
light chains were 4.23 mg/dL and lambda-free light chains were 2.02 mg/dL, yielding a 
kappa/lambda-free light chain ratio of 2.09. A urinalysis obtained was light-brown in color, 
had 3+ proteinuria, a moderate amount of blood, negative nitrites, small leukocyte esterase, 
>50 dysmorphic red blood cells per high powered field, 30–50 white blood cells per high 
powered field, and granular casts (see Table 1 for complete laboratory analysis). A chest x-ray 
showed interval development of small bilateral pleural effusions and multiple parenchymal 
opacities consistent with her known lung cancer. A renal ultrasound revealed normally 
appearing kidneys without evidence of renal vein thrombosis.

Due to concern for CPI-induced nephritis, she was started on methylprednisolone, 1 mg/kg 
IV twice daily on day 2 of hospitalization. She underwent a renal biopsy the following day; 
light microscopy revealed 39 glomeruli, one of which was globally sclerotic and 5 of which 
had cellular crescents. There was mesangial and endocapillary hypercellularity, the latter 
including neutrophils. Acute tubular damage, mild lymphocytic tubulitis with a focus of a few 
eosinophils, and fresh erythrocytic casts were also seen (shown in Fig. 2a, b). Immunofluores-
cence revealed mesangial staining with IgA (3+), C3 (1+), and kappa light chain (2+) (shown 
in Fig. 2d, e). There was no significant glomerular or tubular staining with IgG, IgM, C1q, or 
lamba light chain. Staining for IgG subunits showed no staining with IgG1, trace segmental 
staining with IgG2, and no staining with IgG3 or IgG4. Electron microscopy did not reveal 
evidence of immune complex-type electron dense deposits; however, analysis of the samples 
was limited by retroprocessing artifact. Overall, the biopsy results were thought to be most 
consistent with IgA nephropathy.

The patient was later discharged on a prolonged prednisone taper, receiving 60 mg by 
mouth twice daily for 8 weeks. She did not receive further ipilimumab infusions. Unfortunately, 
her renal function continued to decline, and she was briefly placed on hemodialysis. Once 
hemodialysis was discontinued, she was subsequently readmitted for bilateral pleural 
effusions and worsening renal function, then elected not to pursue further dialysis and 
was discharged on hospice.

Fig. 1. Estimated glomerular filtration rate and creatinine plotted against time prior to and following initia-
tion of ipilimumab (black arrow).
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Discussion

CPI use for the treatment of multiple hematologic and solid-tumor malignancies has increased 
significantly in the last decade. Despite their efficacy, CPI-associated irAEs can occur at any point 
during a patient’s treatment course and significantly affect any organ system. Nephrotoxicity from 
CPI is rare, and the exact pathophysiology remains unclear [11]. Suggested mechanisms include 
direct lymphocytic infiltration of the renal interstitium, immune complex-mediated injury, a 
lupus-like nephropathy, IgA nephropathy, microangiopathic hemolytic anemia, or cytokine release 
[12]. Acute tubulointerstitial nephritis and glomerular disease have been reported as causes of 
immune-related kidney injury, with acute tubulointerstitial nephritis being the most common 
pathologic finding on biopsy. A large case series studying renal toxicity from CPIs recently showed 
that clinically, patients can develop acute kidney injury without additional symptoms [13].

Table 1. Complete laboratory 
analysis

Test Result Reference range
Complete blood count
 White blood cells, ×109/L 12.28 4–11,000
 Hemoglobin, g/dL 11.7 12.0–16.0
 Platelets, ×103/L 301 150–450
Complete metabolic panel
 Sodium, mmol/L 140 136–145
 Potassium 4.3 3.4–4.8
 Chloride 109 98–107
 Bicarbonate 25 23–31
 Blood urea nitrogen, mg/dL 29 10–20
 Creatinine 2.5 0.6–1.1
 AST 28 <35 U/L
 ALT 15 <55 U/L
 Total bilirubin, mg/dL 0.3 0.3–1.2
Urinalysis
 Color Light-brown Yellow
 Protein 3+ Negative
 Blood Moderate Negative
 Nitrites Negative Negative
 Leukocyte esterase Small Negative
 White blood cells (per HPF) 30–50 <3–5
 Red blood cells (per HPF) >50 <3–5
 Casts Granular Negative
Miscellaneous
 Hepatitis B surface antigen Negative Negative
 Hepatitis C antibody Negative Negative
 Anti-GBM <0.2 <0.1
 Myeloperoxidase (p-ANCA) <0.2 <0.1
 Proteinase-3 (c-ANCA) <0.2 <0.1
 Antinuclear antibody Positive; 1:160 Negative
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Glomerular disease from CPIs has been described in prior reports. IgA nephropathy is the 
most common cause of primary glomerulonephritis; however, it has only rarely been reported 
previously in association with CPI use [9, 12]. Pathologic findings of acute kidney injury asso-
ciated with CPI use are often indistinguishable from other drug-induced acute interstitial 
nephritides, typically revealing T-cell infiltration of the renal interstitium with occasional 
plasma cells and eosinophils. In primary IgA glomerulonephritis, patients typically present 
with hematuria that is often preceded by an upper respiratory infection. On biopsy, immunofluo-
rescence shows mesangial dominant or co-dominant IgA deposits. Crescentic IgA nephropathy 
is defined as >50% crescentic glomeruli on kidney biopsy and signals more aggressive disease. 
Nephrotic syndrome in IgA nephropathy is suggestive of advanced disease.

Given the disproportionate mesangial staining for kappa light chains on our patient’s 
biopsy, an IgA-kappa monoclonal protein-associated nephropathy from a plasma cell dyscrasia 
was considered. This was thought to be less likely in the setting of normal serum and urine 
protein electrophoreses and a minimally elevated kappa/lambda-free light chain ratio. With 
endocapillary hypercellularity and neutrophils present, an IgA-dominant infection-associated 
glomerulonephritis was also considered; however, this was felt to be unlikely in the absence 
of preceding infectious symptoms or documented occult infection. The patient had no history 
of cirrhosis or other gastrointestinal disorder, respiratory tract disorder, or autoimmune 
disorder that would predispose to secondary IgA nephropathy. Further, while lung cancer 
itself can be associated with paraneoplastic (secondary) IgA nephropathy, her initial diag-
nosis was made 2 years prior to this current presentation. Given the temporal relation to the 
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Fig. 2. a Central glomerulus displays a cellular crescent on the left; see red arrows (PAS. ×100). b A less dam-
aged glomerulus shows severe mesangial expansion and mesangial hypercellularity (PAS. ×100). c A few 
glomeruli demonstrated increased neutrophils within capillary lumens; see red arrows (Jones methenamine 
silver. ×200). d Immunofluorescence for IgA stains the mesangium in a granular pattern (3+ on a scale of trace 
through 3+). e Immunofluorescence for kappa light chain stains the mesangium in a granular pattern (2+ 
on a scale of trace through 3+). f Areas of tubular atrophy were associated with interstitial fibrosis; see red 
arrows (Trichrome. ×40).
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initiation of ipilimumab, the observed pathology, and clinical history, we believe that her 
acute kidney injury was an irAE related to ipilimumab.

The mainstays of treatment of irAEs include prompt initiation of corticosteroids and no 
further cycles of the causal agent. Tanabe et al. [14] recently reported a case of steroid-
responsive IgA nephropathy secondary to nivolumab; however, like other irAEs, CPI-related 
nephrotoxicity may be recalcitrant to steroids in severe cases. For steroid-refractory cases, 
anti-TNF-alpha antibodies, mycophenylate mofetil, and calcineurin inhibitors may be effective 
[15]. While this patient’s biopsy only had 13% crescents, the pathology was suggestive of 
aggressive disease, perhaps explaining her lack of response to corticosteroids. The fact that 
she was already on oral steroids at the time of diagnosis may have also affected her response 
to high-dose steroids in a negative manner. Further immunomodulating agents were not 
administered given the patient’s decision to pursue hospice care. Overall, there are sparse 
case reports of CPI-associated IgA nephropathy. This case illustrates how such renal toxicity 
can lead to aggressive disease and a poor prognosis despite prompt initiation of high-dose 
corticosteroids.
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