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Abstract

Nintedanib is a unique tyrosine kinase inhibitor used to suppress fibrosis in patients with
idiopathic pulmonary fibrosis (IPF). Nintedanib has been shown to suppress multiple process-
es of fibrosis, thereby reducing the rate of lung function decline in patients with IPF. Since
vascular endothelial growth factor is one of this agent’s targets, nephrotoxicity, including re-
nal thrombotic microangiopathy (TMA), is a possible major adverse effect. However, only 2
previous cases of nintedanib-induced renal TMA have been published. Our patient was an
83-year-old man with IPF. As adverse effects including liver enzyme level elevation, diarrhoea,
anorexia, and nephrotoxicity developed, the nintedanib dosage was reduced after 9 months.
The digestive symptoms resolved promptly, but the proteinuria and reduced kidney function
remained. Although the kidney injury had improved to some extent, we performed a percu-
taneous renal biopsy. The biopsy revealed typical TMA findings such as microaneurysms filled
with pale material, segmental double contours of glomerular basement membranes, and in-
tracapillary foam cells. After discontinuation of nintedanib, the patient’s nephrotoxicity im-
proved. Nintedanib-induced renal TMA is reversible and is possibly dose-dependent. Here,
we report the clinical course of our case and review the characteristics of nintedanib-induced
renal TMA.
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Introduction

Various tyrosine kinase inhibitors (TKIs) have been developed for use in cancer patients.
Their targets include vascular endothelial growth factor (VEGF), platelet-derived growth
factor, fibroblast growth factor, and c-kit. Inhibition of VEGF signalling, the main process of
angiogenesis, by the VEGF monoclonal antibody bevacizumab and VEGF receptor (VEGFR)
inhibitors such as ranibizumab, ramucirumab, and aflibercept, cause a variety of nephrotox-
icities, including hypertension, proteinuria, nephrotic syndrome, and renal thrombotic micro-
angiopathy (TMA) [1-6]. Additionally, reports have suggested that TKIs, including VEGFR
inhibitors, cause a variety of adverse effects on the kidney [6-8].

Idiopathic pulmonary fibrosis (IPF) is an interstitial lung disease characterised by the
progressive loss of pulmonary function and the resultant degradation of quality of life. Ninte-
danib inhibits VEGFR, platelet-derived growth factor receptors, and fibroblast growth factor
receptors and has been approved for the treatment of IPF since 2014 [9]. Nintedanib was initially
developed for treating cancer, but the attenuation of fibrosis in a rat model of bleomycin-induced
lung fibrosis has altered its indications [10]. This agent has shown efficacy in reducing the rate
of lung function decline in patients with IPF by suppressing multiple processes of fibrosis.

Only 2 previous cases of nintedanib-induced renal TMA have been reported [11, 12]. Here,
we report the clinical course of our case and review the characteristics of nintedanib-induced
renal TMA.

Case Report

An 83-year-old Japanese man with proteinuria, hypoalbuminemia, and kidney dysfunction
was referred to our hospital. The detailed laboratory data upon presentation are shown in Table 1.
Approximately 1 year and 3 months before the current evaluation, he had experienced dry cough
and was diagnosed with IPF. One year and 2 months before, nintedanib 150 mg twice daily had
been initiated, and a urine test strip showed urinary protein (*). Although mild liver enzyme
elevation occurred 4 days after nintedanib treatment was initiated, it returned to the normal
range within a few days of treatment with ursodeoxycholic acid. Diarrhoea and anorexia occurred
3 months later and continued for 6 months, although the patient’s signs and symptoms of IPF had
improved. During this period, the serum albumin decreased gradually (shown in Fig. 1); however,
the urinary protein was not evaluated. The patient’s diarrhoea and anorexia recovered during the
10-day discontinuation of nintedanib, so nintedanib 100 mg twice daily was then initiated. Since
the hypoalbuminemia had gradually deteriorated, urinary protein was checked 1 month later, at
which time the urine protein/creatinine (Cr) ratio was 7.90 g/g Cr (normal range: <0.15 g/g Cr).
However, subsequent ratios were approximately 2 g/g Cr. Additional medications administered
to the patient included doxazosin mesylate 2 mg twice daily, nifedipine controlled-release 20 mg
twice daily, telmisartan 80 mg, bisoprolol 2.5 mg, furosemide 40 mg, and trichlormethiazide 1 mg.

We performed a percutaneous renal biopsy, and periodic acid-Schiff staining indicated
evidence of renal TMA (shown in Fig. 2a): typical microaneurysms filled with pale material,
segmental double contours of glomerular basement membranes, and intracapillary foam
cells [13]. Direct immunofluorescence identified non-specific deposits of immunoglobulin
(Ig) A, IgM, and C1q, and no deposit of IgG and C3. Electron microscopy revealed microaneu-
rysmal dilatation of a capillary loop with marked widening of the subendothelial spaces
(Fig. 2b). Because these findings strongly indicated nintedanib-induced TMA, we consulted a
pulmonologist and elected to discontinue the treatment. Although the nephrotic syndrome
recovered within 1 year, the renal dysfunction persisted (Fig. 1). His hypertension also dete-
riorated with nintedanib and subsequently improved without it.
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Table 1. Laboratory data on presentation

Variable

On presentation to this hospital

Reference range

White-cell count, per mm?3

Red blood cell count, per mm?3
Haemoglobin, g/dL
MCV, fL

MCHC, g/dL
Platelet count, per mm3

Blood urea nitrogen, mg/dL

Cr, mg/dL

EGFR, mL/min/1.73m?

Total protein, g/dL

Albumin, g/dL

Cystatin C, mg/L

Sodium, mmol/L

Potassium, mmol/L

AST,U/L

ALT,U/L

HbAlc (%)

IgG, mg/dL

IgA, mg/dL

IgM, mg/dL

C3, mg/dL

C4, mg/dL

Antinuclear antibody (fold)
ANCA (fluorescent antibody method)
D-dimer, pg/mL

Urine protein/Cr ratio, g/gCr
Urine red blood cell (/HPF)

Urine Cast

Urine 2 microglobulin, pg/L
Urine NAG, U/L

5,200
309 x 106
10.0
96.4
33.6
18.2 x 104
25

1.36
39.0

8.8

5.1

1.47
142

4.3

31

21

5.4

525

190

124

77

16

80
Negative
8.8

1.62

<1
Negative
150

7

3,300-8,600
435-555 x 106
13.7-16.8
83.6-98.2
31.7-35.3
15.8-34.8 x 104
8-20
0.65-1.07
>60

6.6-8.1
4.1-5.1
0.50-0.90
138-145
3.6-4.8
13-30
10-42
4.9-6.0
861-1747
93-393
33-183
73-138
11-31

Negative
0.0-1.0
<0.15
0-4
Negative
0-300
0-5

MCV, mean corpuscular volume; MCHC, mean corpuscular haemoglobin concentration; eGFR, estimated
glomerular filtration rate; AST, aspartate transaminase; ALT, alanine transaminase; HbAlc, haemoglobin
Alc; IgG, immunoglobulin G; IgA, immunoglobulin A; IgM, immunoglobulin M; ANCA, antineutrophil cyto-
plasmic antibody; NAG, N-acetyl-f3-D-glucosaminidase; Cr, creatinine.

Discussion

This caseindicatesthatnintedanib-induced TMA mightbereversible and dose-dependent.
Hence, regular urine tests are important to check the urinary protein.

In this case, nintedanib induced hypertension, proteinuria, nephrotic syndrome, and
eventually renal TMA. In many reports of the other TKIs, the drug discontinuation criterion
was proteinuria = grade 2 (2 + or 3 + on urine test strips; 1.0-3.5 g/day). We discontinued the
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Fig. 1. Clinical course of the present case regarding urine protein, serum Cr, and serum albumin levels. Cr,
creatinine.

Fig. 2. The pathological features of nintedanib-induced glomerular thrombotic angiopathy. a Light micros-
copy with periodic acid-Schiff staining shows typical microaneurysms filled with pale material (black ar-
rows), segmental double contours of glomerular basement membranes (white arrow), and intracapillary
foam cells (asterisks) (original magnification x400). b Electron microscopy shows microaneurysmal dilata-
tion of a capillary loop with marked widening of the subendothelial spaces (arrows) (original magnification
x1,500).

agent because of the evidence of nephrotic syndrome and renal TMA in the patient. The
patients in both previous published cases of nintedanib-induced TMA recovered with discon-
tinuation of the drug [11, 12], and however, the discontinuation of nintedanib must be care-
fully discussed with a pulmonologist.

Although diarrhoea and anorexia continued during the course of nintedanib 150 mg
twice daily, such digestive symptoms improved after reduction to 100 mg twice daily. The
hypoalbuminemia also improved with this reduction. This course indicates that the adverse
effects of nintedanib are potentially dose-dependent. Therefore, the agent could have been
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continued in this case, as it appeared that all adverse effects, including proteinuria, had
improved (Fig. 1). Regular urine tests should be performed for patients receiving TKIs, as
this examination is non-invasive and useful for the early diagnosis of renal TMA and other
conditions.

The predictive factors for the development of proteinuria in patients receiving anti-VEGF
therapy were identified as high systemic blood pressure, calcium channel blocker adminis-
tration, and a higher number of therapy cycles [14]. Our patient had used a calcium channel
blocker, but his systolic blood pressure remained high. Although this is a case report, these
findings are useful for future cases.
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