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【 CASE REPORT 】

IgA Nephropathy after Nivolumab Therapy for
Postoperative Recurrence of Lung Squamous
Cell Carcinoma
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Abstract:
Immune checkpoint inhibitors (ICIs) are becoming a common and important cancer therapy. ICIs are associated with a unique category of side effects, termed immune-related adverse events (irAEs). We herein report
the case of a 72-year-old man with postoperative recurrence of lung squamous cell carcinoma who was
treated with nivolumab and who developed proteinuria and a worsening kidney function. A kidney biopsy revealed IgA nephropathy. After drug withdrawal, the proteinuria improved and the deterioration of the patient’s renal function was halted. Although renal irAEs are considered to be rare and glomerulonephritis is
not typical presentation, physicians need to pay more attention to renal irAEs and glomerular injury.
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Introduction
Cancer immunotherapy is becoming a common therapeutic option for cancer patients. Anti-programmed cell death 1
(PD-1) and cytotoxic T-lymphocyte antigen 4 (CTLA-4) antibodies have already been clinically approved and have improved the prognosis of cancer patients (1). At this time,
over 20 types of immune checkpoint inhibitor (ICI) have
been used in various stages of clinical trials.
In comparison to conventional cytotoxic chemotherapy,
the frequency of adverse events, including hematologic toxicity, is low in patients treated with ICIs. ICIs are associated
with a unique category of side effects termed immunerelated adverse events (irAEs) (2). It is thought that irAEs
occur due to the activation of self-reactive T cells, which are
usually manageable. Furthermore, it has been reported that

they are not associated with inferior cancer outcomes (3). It
is known that irAEs affect many organs, including gastrointestinal, endocrine, and respiratory systems, and an early diagnosis and intervention is crucial (4). According to previous reports, renal irAEs are less frequent than other organ
involvement and glomerulonephritis is not typical (5). Thus,
the reporting of cases is very important for the safe advancement of treatment.
In this report, we present a case of nivolumab-associated
mesangial proliferative glomerulonephritis (IgA nephropathy), which has not previously been reported.

Case Report
A 72-year-old man was referred to our nephrology clinic
for the evaluation of an elevated serum creatinine (Scr) level
(1.35 mg/dL) and new onset proteinuria.
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Figure 1. The clinical course. The eGFR (mL/min/1.73 m2) and urinary protein level (g/gCre) are
shown in red and blue lines, respectively. The timing of ileocecal resection and kidney biopsy is shown
with arrows.

With regard to the patient’s history, no urinalysis abnormalities or kidney dysfunction had ever been pointed out,
and urinalyses performed at 12 and 10 months before the
first nivolumab treatment were negative for hematuria and
proteinuria. Ten months previously, he had been started on
intravenous (IV) nivolumab therapy (3 mg/kg every other
week) because of the postoperative recurrence of lung
squamous cell carcinoma (cT3N2M0 stage IIIA). Although
nivolumab was effective, the course was complicated by recurrent diverticulitis in the right cecum on two occasions,
for which he underwent ileocecal resection. A histopathological examination revealed the infiltration of neutrophil
in the serosal surface and nivolumab-related colitis was considered to be unlikely. Nivolumab was resumed. Six months
after the first nivolumab treatment, the patient’s serum creatinine level began to increase and proteinuria was noted.
The patient’s serum creatinine level increased from 0.84 to
1.35 mg/dL [estimated glomerular filtration rate (eGFR); 69
mL/min/1.73 m2 to 48 mL/min/1.73 m2] and proteinuria
(0.67 g/gCre) developed over a 3-month period prior to the
patient’s referral (Fig. 1). He had been on telmisartan and
amlodipine for hypertension, and loxoprofen for chronic
pain. His blood pressure was controlled to approximately
120/80 mmHg with this regimen.
At the first visit, a physical examination revealed no peripheral edema, no signs of fluid overload and the patient’s
blood pressure was controlled (116/57 mmHg). A urinalysis
showed proteinuria (1.69 g/gCre), mild hematuria (5-9/HPF)
and no casts. Gallium-67 scintigraphy showed no uptake in
the kidney, which revealed that there was no active inflammation process.

After referral, telmisartan was switched to atenorol and
loxoprofen was discontinued. However, the patient’s proteinuria continued to increase and his kidney function continued
to decline (Fig. 1). A kidney biopsy was performed to determine the cause of kidney dysfunction and the newly developed proteinuria. The laboratory data obtained from the renal biopsy are shown in Table.
Kidney biopsy

The kidney biopsy specimen contained 27 glomeruli, of
which 14 showed global sclerosis. The remaining glomeruli
showed diffuse mesangial matrix expansion and cell proliferation. There was no crescent formation or endocapillary
proliferation. There was no active interstitial inflammation.
Immunofluorescence staining showed C3 and IgA deposition
on mesangial areas. Staining for IgM, IgG, C4, and C1q
was negative (Fig. 2A-E). Electron-microscopy demonstrated
a small amount of high electron-dense deposits in the
subepithelial and mesangial regions. The subepithelial structures showed a tubular microstructure. Tubular epithelial
cells had no major abnormalities, and there was mild inflammatory cell infiltration in the interstitium. There was no
endothelial cell swelling or subendothelial edema
(Fig. 2F-H).
Diagnosis

The patient was diagnosed with IgA nephropathy.
Clinical follow up

After the kidney biopsy, nivolumab treatment was discontinued. The eGFR stabilized and the urinary protein excre-
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Table. Laboratory Data at Kidney Biopsy.
Urinalysis
specific gravity
pH
protein
glucose
protein
protein/gCre
gluccose
Occult blood
RBC
WBC

Reference range
1.016
6.5
2+
1.09
0.95
2+
10-19
1-4

Chemistsy
BUN
SCr
UA
Na
K
Cl
Ca
P
Mg
T.prot
Alb
T.chol
TG
LDL-C
HDL-C
GOT
GPT
LDH
ALP
γ -GTP
CK
Glu

g/day
g/gCre

/HPF
/HPF

CBC
WBC
neutrophil
eosino
lympho
mono
RBC
Hb
Ht
Plt

4.3
62
4.8
20.1
10
3.62
11.5
34.5
241

4.0-9.0 ×103/μL
%
%
%
%
3.9-4.9 ×106/μL
11.5-14.5 g/dL
34-43 %
150-350 ×103/μL

Blood coagulation test
PT
PT-INR
APTT
Fib

10.7
0.86
31.9
605

10.5-13.4 sec
0.85-1.15
24.3-35.0 sec
174-404 mg/dL

tion markedly decreased (0.24 g/gCre) and was maintained
for 4 months, suggesting complete remission had been
achieved. At this time there was no evidence of lung cancer
recurrence (Fig. 1).

Discussion
The development of ICIs has revolutionized the treatment
of a variety of cancers and ICIs have been approved for a
number of types of cancer. ICIs enhance antitumor immunity by blocking co-inhibitory molecules that are expressed
on both T cells and tumor cells. The PD-1-blocking antibody nivolumab is approved by the Food and Drug Administration (FDA) for the treatment of metastatic melanoma,
non-small cell lung cancer (NSCLC), renal cell carcinoma,
and classical Hodgkin’s lymphoma (1, 6). Lung cancer is
the leading cause of cancer-related death around the world;
NSCLC accounts for approximately 85% of lung cancers in
United States (7). In Japan, advanced NSCLC affects approximately 80,000 people per year. As seen in this case,
ICIs dramatically altered the therapeutic strategy for ad-

Reference range
14
1.32
4.6
140
4.5
105
8.4
3.3
2.4
7
3.4
182
126
95
59
23
22
170
364
22
174
133

8-20
0.4-0.9
2.0-7.0
135-146
3.5-4.8
98-108
8.8-10.1
2.4-4.6
1.6-2.3
6.5-8.2
3.9-4.9
130-220
35-150
65-163
40-100
10-35
5-40
110-220
100-340
0-30
30-150

mg/dL
mg/dL
mg/dL
mEq/L
mEq/L
mEq/L
mg/dL
mg/dL
mg/dL
g/dL
g/dL
mg/dL
mg/dL
mg/dL
mg/dL
IU/L
IU/L
IU/L
IU/L
IU/L
IU/L
mg/dL

1,455
507
85
102
17
60
+
-

870-1,700
110-410
46-260
73-138
11-31
32-49
-

mg/dL
mg/dL
mg/dL
mg/dL
mg/dL
U/mL

Serology
IgG
IgA
IgM
C3
C4
CH50
ANA
HBsAg
HCVAb

vanced NSCLC. Thus, it is important to recognize ICIrelated kidney toxicities. In early clinical trials, nivolumab
was thought to be safe, with respect to the kidneys, and kidney disorders following ICI therapy are rare (1, 8, 9). The
highest rate of kidney toxicities to be reported was 4% in
one phase II lung cancer trial. In that trial, patients were
treated with nivolumab (3 mg/kg) every two weeks, similarly to the present case (8, 10). However, recent studies
have suggested that the incidence of kidney toxicities might
be higher than previously reported (6). The accumulation of
case reports is considered to be necessary to fully understand the incidence of ICI-related renal toxicity.
As previously reported, two different types of immunerelated kidney injury have been reported: acute tubulointerstitial nephritis and glomerular disease (11). Most cases of
renal irAE present as acute tubulointerstitial nephritis (6). In
the largest case series of renal irAE, Cortazar et al. described the characteristics of the clinical presentation of ICIrelated acute tubulointerstitial nephritis (12). Patients developed acute kidney injury (AKI) without any symptoms and
the knowledge of the timing of the onset of AKI was not
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Figure 2. Light microscopy of the kidney biopsy specimen. Hematoxylin and Eosin staining (A) and
Periodic acid-Schiff staining showed (B,C) global sclerosis, diffuse global mesangial expansion, and
the interstitial infiltration of inflammatory cells (consistent with sclerotic glomeruli). (D,E) Immunofluorescence revealed IgA and C3 deposition in the mesangial area, Scale bar: 50 μm. Electron microscopy of the kidney biopsy specimen. (F) Small highly electron-dense deposits (arrow) were observed in the mesangial and subepithelial region (×10,000). (G) The subepithelial structures (arrow)
showed a tubular microstructure. *: Epithelial cell (podocyte), **: Endothelial cell, (×25,000). (H) The
tubular structure had no major abnormalities, and a small amount of inflammatory cell infiltration
(×1,500).

considered to be helpful and pyuria was the only abnormality that was frequently observed in urinalyses. Thus, the
close monitoring of laboratory values and the inclusion of
renal irAE in the differential diagnosis is important for the
early detection of renal irAE (1, 4). The pathological find-

ings of irAE are indistinguishable from other drug-induced
acute interstitial nephritis, where they both show T-celldominant infiltration of the renal interstitium; occasional
plasma cells and eosinophils are present concomitantly (4).
The other disease type is immune complex glomeru-
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lonephritis. There are few reports of patients presenting with
glomerular disease (5, 13). However, a previous report
showed that PD-1 knockout mice developed immune complex glomerulonephritis (14). These findings suggested that
the PD-1 signaling pathway is important for minimizing Tcell-mediated renal inflammation. Furthermore, recent studies have shown that galactose-deficient IgA molecules and
anti-glycan antibodies play a role in immune complex formation in patients with IgA nephropathy (15). Although it
may be difficult to prove a causal relationship between ICI
use and IgA nephropathy, we suspect that nivolumab played
a role in the pathogenesis of IgA nephropathy in the present
case. The patient did not have disease-precipitating events (i.
e., upper respiratory infection) prior to the onset of disease,
and we observed a decrease in proteinuria and an improvement in serum creatinine level after drug withdrawal. We
suspect that in PD-1 blockade by nivolumab, the pathological production of IgA may be enhanced by the activation of
self-reactive (or anti-glycan) follicular helper T cells or by
the reactivation of autoreactive memory B cells. IgA nephropathy is thought to be associated with mucosal immune system dysfunction and it has been suggested that intestinal immunity contributes to the development of IgA nephropathy.
A recent study showed the possibility that a novel targetedrelease formulation of budesonide, which is designed to deliver the drug to the distal ileum, could be a specific treatment for IgA nephropathy (16). We need to consider the
possibility that activated intestinal immunity may trigger the
onset of IgA nephropathy because recurrent diverticulitis occurred in the present case. However, the clinical course
showed that the development of kidney dysfunction and hematuria occurred after the resection of the cecum. Thus, we
concluded that intestinal immunity did not affect this case.
To the best of our knowledge, this is the third report of
biopsy-proven immune complex glomerulonephritis following ICI treatment (5, 13). Similar cases may increase in the
future and the accumulation of cases may have implications
in the management of renal irAE.
Steroid therapy is becoming a standard treatment for renal
irAEs in patients with acute tubulointerstitial nephritis (17).
In our case, we did not treat the patient with steroids because the examination of the kidney biopsy specimen did
not show evidence of acute pathology (i.e., cellular crescents, glomerular tuft necrosis or endocapillary proliferation). Nivolumab treatment was withdrawn. At the time of
writing, the patient remains free from lung cancer recurrence
and his proteinuria is improving (0.24 g/gCre).
In summary, we reported a newly diagnosed case of IgA
nephropathy following nivolumab treatment. As ICIs will be
used more frequently, the close monitoring of the kidney
function and proteinuria, as well as consideration of early
biopsy and timely intervention are highly important.
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