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Groupement Hospitalier Est, Hospices Civils de Lyon, Bron, France and 5Department of Physiology, Hôpital
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ABSTRACT

The main manifestation of acute interstitial nephritis (AIN) due to immune checkpoint inhibitors is acute kidney injury. We
report here a biopsy-proven AIN revealed by tubular acidosis. This case highlights that immune checkpoint inhibitor
prescribers must be aware of electrolytic disorders since tubular dysfunction can precede serum creatinine increase and
reveal renal toxicity.
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BACKGROUND

Renal toxicity of immune checkpoint inhibitors is rare and
mainly concerns tubulointerstitial disorders. Several cases have
been reported in which acute interstitial nephritis (AIN) was
revealed by an acute kidney injury (AKI) [1]. Renal tubular acido-
sis with AKI has been described, but not biopsy-proven [2]. We
report here a biopsy-proven case of renal toxicity as an isolated
distal tubular acidosis.

CASE REPORT

A 59-year-old man was hospitalized for metabolic acidosis. He
had no medical history except for a Stage IV bronchopulmonary

cancer, treated in first line by cisplatin and pemetrexed.
Because of Programmed cell death-ligand 1 (PD-L1) over-
expression in the tumour, an immune checkpoint inhibitor tar-
geting PD-1 was initiated as a second line (five nivolumab injec-
tions, 3 mg/kg/15 days and a single injection of pembrolizumab
2 mg/kg). His baseline serum creatinine (SCr) was 55 mmol/L with
normal estimated glomerular filtration rate at 108 mL/min/
1.73 m2. Baseline serum bicarbonate and potassium were nor-
mal. After the sixth administration (Figure 1), he presented with
fever and a maculopapular rash on the back. He did not report
arthralgia or systemic dryness, and had no digestive troubles.
Serum electrolytes showed an uncompensated metabolic
hyperchloraemic acidosis with hypokalaemia without AKI: se-
rum bicarbonate 11 mmol/L, chloride 113 mmol/L, potassium
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3.3 mmol/L, pH 7.29, pCO2 21.8 mmHg and SCr 76 mmol/L. Urine
anion gap was positive (þ36 mEq/L) with an urine pH of 6. The
initial urinary Na/K ratio was inferior to one. There was no prox-
imal tubular disorder (no aminoaciduria, glycosuria or hypo-
phosphataemia). Low tubular proteinuria was found (0.45 g/24 h
of low molecular weight proteins) without leucocyturia or hae-
maturia. The diagnosis of distal tubular acidosis was consid-
ered. Immunological tests were normal: no autoantibodies
(antinuclear antibodies, anti-Ro/SSA, anti-La/SSB, anti-neutro-
phil cytoplasmic antibodies), complement not consumed (C3
1.92 g/L, C4 0.38 g/L, CH50 95 U/mL) and negative hepatitis B

virus, hepatitis C virus and human immunodeficiency virus
serologies. Renal ultrasonography was normal. Kidney biopsy
(Figure 2) showed an interstitial oedematous fibrosis of 30–40%
of the cortex with mononucleated cell infiltration [lymphocytes
(CD4þ >CD8þ), macrophages and rare eosinophils]. Tubulitis af-
fected exclusively distal convoluted tubules and collecting ducts
Supplementary data, Figure S1. Spectrophotometry identified
monohydrated calcium oxalate crystals in some subcapsular
tubes (Figure 3). Immunofluorescence analysis of the patient’s
serum (dilutions 1:100 and 1:500) on control kidneys (human
and rat) did not reveal any specific signal. The immune

FIGURE 1: Laboratory tests evolution. SCr and bicarbonate evolution over time under immune checkpoint inhibitor.

FIGURE 2: Pathological findings on kidney biopsy. (A) Light microscopy showed interstitial oedema with mononuclear cells infiltrate and tubulitis (�200, Masson’s

Trichrome, scale bar 100 mm). (B–D) Immunohistochemistry studies with CD3, CD4 and CD8 antibodies. Interstitial and intratubular inflammatory cells are mainly lym-

phocytes T 4 (�200, scale bars 100 mm).
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checkpoint inhibitor was stopped. Oral sodium bicarbonate
alone was first given for 1 week and did not significantly im-
prove acidosis. Then corticosteroids of 1 mg/kg/day were initi-
ated: clinical symptoms disappeared and serum bicarbonate
increased (Figure 1).

DISCUSSION

Among the renal immune-related adverse events, tubular aci-
dosis is not exceptional. Two cases have been reported in which
AKI was associated with hypokalaemia and metabolic acidosis
[2]. We report the first case of renal toxicity revealed by an iso-
lated renal tubular acidosis without AKI. We provide a histologi-
cal proof of isolated lesions of distal convoluted tubules. We
also show additional crystals of monohydrated calcium oxalate
by infrared spectrophotometry, probably secondary to hypovo-
laemia. The current Common Terminology Criteria for Adverse
Events (fifth version) only consider SCr increase for renal toxic-
ity. This case strengthens the fact that oncologists and nephrol-
ogists should be aware that tubular dysfunction could be the
first sign of an immune checkpoint inhibitor-induced AIN, even
in the absence of AKI.

Acquired distal tubular acidosis results from an alteration of
Hþ-ATPase or Cl�/HCO3

� pump in type A intercalated cells in
collecting duct, of which autoimmunity is a frequent cause. In
Sjögren’s syndrome, it has been proven that autoantibodies iso-
lated from patients interact directly with one of these pumps

[3]. We did not identify autoantibodies in our patient’s serum,
but de novo organ-specific autoantibodies are rarely found under
immune checkpoint inhibitors. If immune-related adverse
events with systemic manifestations are more frequent in
patients with pre-existing autoimmune disease, patients with-
out autoimmune disease develop isolated organ lesions [4], as
in the present case.

The PD-1/PD-L1 pathway is a late checkpoint that down regu-
lates activated T lymphocytes. In the kidney during an inflamma-
tion condition, tubular epithelial cells increase PD-L1 expression
as a protective mechanism [5]. Because PD-1/PD-L1 is non-
specific of anti-tumour activity, immune checkpoint inhibitors al-
low a response directed against the own recipient’s organs. In the
present case, this may explain the lymphocyte infiltrate and the
sensitivity to corticosteroids. As lymphocytes affected exclusively
distal tubular epithelial cells in our case, we postulate that distal
and proximal tubular epithelial cells have a different arsenal of
lymphocytic receptor ligands, and this difference imparts an im-
munological privilege to the proximal tubular epithelial cells dur-
ing immune checkpoint inhibitors treatment.

In conclusion, distal tubular acidosis can be an isolated
symptom of AIN induced by immune checkpoint inhibitors and
must be known by oncologists and nephrologists.

SUPPLEMENTARY DATA

Supplementary data are available at ckj online.

FIGURE 3: Spectrophotometry analysis. Calcium oxalate monohydrate infrared (IR) spectrum displays typical absorption bands at 1310 and 777 cm�1. (A) Optical image

(circle: polarized crystals). (B) Absorption image. (C) Typical IR spectrum of calcium oxalate monohydrate in a protein tissue (renal biopsy).
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