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Alectinib - Induced Acute Renal Failure: A Case Report

Case Report
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Abstract

Background: Lung cancer is the most common cause of cancer death worldwide, and it is more 
frequent in men than women. It is estimated that lung cancer is responsible for approximately 1 in 
5 cancer deaths. Alectinib is a potent and selective orally active tyrosine kinase inhibitor used for 
anaplastic lymphoma kinase-positive non-small cell lung cancer, which has a better safety profile than 
other inhibitors of anaplastic lymphoma kinase. We report the first case of a mixed pattern of acute 
interstitial nephritis and acute tubular necrosis provenby renal biopsy upon starting alectinib therapy.

Case presentation: A 68-year-old man with diabetes, hypertension and dyslipidaemia, diagnosed 
with anaplastic lymphoma kinase-positive non-small cell lung cancer stage IV, had 27 days previously 
started alectinib 600 mg twice daily. He presented at the emergency room due to vomiting, nausea 
and more dyspnoea than usual. A creatinine level 3 times higher than baseline, hyponatraemia and 
hypokalaemia were detected in laboratory tests. After a diagnosis of acute renal failure, the patient 
was admitted to hospital. Nephrotoxic drugs were suspended, and haemodialysis was required. After 
dismissing other causes, a possible diagnosis of acute interstitial nephritis due to alectinib intake was 
established. Corticotherapy was initiated; after 10 days of treatment, renal function began to return to 
baseline levels. Renal biopsy showed a mixed pattern of acute interstitial nephritis and acute tubular 
necrosis. The patient was discharged, and alectinib therapy was modified to lorlatinib. A cytochrome 
P540 3A pharmacogenetic test was performed, and no genetic polymorphisms were found. After 10 
months with lorlatinib therapy, renal function remains stable and the patient maintains this therapy.

Conclusions: The relationship between acute renal failure and alectinib initiation is considered 
probable in this patient. Although it is a rare adverse effect reported in less than 1% of cases, it would 
be advisable to monitor renal function in patients starting this therapy, especially in those with renal 
failure.
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Background

Although lung cancer age-adjusted death rates have been fall-
ing 3.6% on average each year between 2009 and 2018 [1], it con-
tinues to be the leading cause of cancer death worldwide, with 
an estimated 1.6 million deaths annually. Approximately 85% of 
lung cancers are non-small cell lung cancer (NSCLC) [2]. Anaplastic 
lymphoma kinase (ALK) mutations are found in only 3% to 5% of 
NSCLC cases; however, they are also implicated in the pathogen-
esis of other neoplasms, such as rhabdomyosarcoma and neurob-
lastoma [3].

Alectinib is a targeted therapy used in patients with ALK-posi-
tive NSCLC as well as for those who have progressed or are intol-
erant to crizotinib. Alectinib has been found to be more effective 
than crizotinib in a first-line NSCLC setting [4]. The most common 
adverse reactions to alectinib are anaemia, dysgeusia, stomatitis 
and myalgias; whereas those of greater relevance in older people 
are diarrhoea, lack of appetite and serum bilirubin elevation [5,6].

Cytochrome P540 3A (CYP3A4) is an enzyme highly involved in 
the metabolism of alectinib and other ALK inhibitors, such aslor-
latinib, whose genetic variants can contribute to interindividual 
variability of metabolic activity [7].

Alectinib-induced acute renal failure is a very rare adverse 
event that has been reported in less than 1% of the patients 
treated. The nephrotoxicity mechanisms have not thus far been 
elucidated; however, there is some evidence that it can cause re-
nal impairment at the glomerular, interstitial or tubular level [8-
10]. This clinical case describes a patients withALK-positive NSCLC 
treated with alectinib who required emergency dialysis due to an 
acute renal failure.

Case presentation 

We describe a 68-year-old man with a recent diagnosis of ALK-
positive primary metastatic NSCLC. The patient presented to the 
emergency room with moderate exertional dyspnoea without fe-
ver and 2 days of nausea and vomiting that did not subside with 
metoclopramide.

On examination, the patient appeared normally coloured and-
tachypneic with a good oxygen saturation (97%). He had rhythmic 
tones without murmurs. Respiratory auscultation of the left lung 
base revealed hypophonesis. The abdomen was soft and depress-
ible and non-painful on palpation. There were no masses or meg-
alies and no signs of peritonism. The patient had pretibial oedema 

in the lower limbs. A laboratory analysis showed that his serum 
creatinine was 6.46 mg/dl, urea 138 mg/dl, sodium 121 mEQ/L 
and potassium 5.8 mEQ/L. A chest X-ray revealed impingement 
of the right costophrenic sinus with an increase in left pleural ef-
fusion compared withprevious X-rays. Thus, the patient was diag-
nosed with acute renal failure (ARF) and was admitted to thene-
phrology department.

His medical history included a recent diagnosis, 2 months pre-
viously, of ALK-positive NSCLC with liver and bone metastases 
(T1bN2M1c, Stage IVc), dyslipidaemia, hypertension, insulin-de-
pendent diabetes mellitus type 2, a previous myocardial infarc-
tion and a history of resected bladder tumour. He had been an ex-
smoker for 10 years, with no known allergies. His usual treatment 
included ramipril 10 mg/24 h, bisoprolol 2.5 mg/24 h, acetylsali-
cylic acid (ASA) 100 mg/24 h, atorvastatin/ezetimibe 20/10 mg/24 
h, gliclazide 30 mg/12 h, metformin 850 mg/8 h, empagliflozin 
10 mg/24 h, long-acting insulin every night and ranolazine 375 
mg/12 h. He was started on alectinib 27 days previouslybecause 
of the diagnosis of ALK-positive metastatic NSCLC.

The first step was to stop the nephrotoxic drugs, such as ASA 
and oral antidiabetics. After analysing the chronological relation-
ship between the start of alectinib and the development of ARF, 
alectinib was also discontinued. Renal failure was confirmed with 
a peak level of creatinine 8.05 mg/dl, urea 140 mg/dl and an es-
timated glomerular filtration rate (eGFR) <10 ml/min in a labora-
tory test 24h after admission. The renal biopsy showed sclerosis 
of 78% of the renal glomeruli, interstitial fibrosis of 33%, mod-
erate and diffuse tubular necrosis and inflammatory infiltrate of 
the lymphoplasmacytic type. We suspected medication-related 
acute interstitial nephritis (AIN). Venovenous haemodialysis was 
required; 500 mg intravenous methylprednisolone was adminis-
tered for 3 days, and subsequently 60 mg oral prednisolone.

After 10 days of systemic corticosteroids, the patient was dis-
charged because of a rapid renal recovery with a significant de-
crease of creatinine (Table 1) and good diuresis. At discharge, 
short- and long-acting insulin were prescribed to control his di-
abetes. Oral titrated corticosteroids were also prescribed for a 
2-month period. ASA had to be suspended for 20 more days. A 
pharmacogenetic test of CYP3A4 (alleles *1B, *1G, *22 and *3) 
and CYP3A5 (*3 and *6) was performed; however, no polymor-
phism was found in any of the alleles studied. Lorlatinib was start-
ed after discharge. After 10 months oftreatment with lorlatinib, 
the patient’s renal status continues to be stable.

20/11/20 14/12/20 28/12/20 30/12/20 10/1/21 11/1/21 12/1/21 13/1/21 14/1/21 15/1/21 18/1/21 20/1/21 23/1/21 12/2/21

Creatinine (mg/dl) 1,19 1,7 1,92 3,53 6,78 8,01 8,05 7,13 7,38 5,88 2,11 1,88 1,39 1,29
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Discussion and conclusions

AIN is a type of kidney injury characterised by the presence 
of inflammatory infiltrates, oedema and tubulitis accompanied by 
acute renal failure [11]. The most common aetiology is the immu-
noallergic reaction associated with drug exposure, which typically 
appears within 7–10 days. The reversibility is characteristic of this 
reaction; thus, stopping the responsible agent is usually sufficient-
to recover renal function to baseline levels [12,13]. In the present 
case, the patient showed a creatinine value of 3.53 mg/dl 10 days 
after starting treatment with alectinib. After the switch to lorlati-
nib, the patient’s renal status continues to be stable, with no signs 
or symptoms of nephrotoxicity. 

Recently, a few articles have been published highlighting the 
nephrotoxicity induced by ALK inhibitors. Specifically, Troxel et 
al, 2016 [14], have emphasised the relationship between some 
cancer therapies and tubulointerstitial disorder development. Ac-
cording to these authors, the use of crizotinib can trigger acute 
tubular necrosis (ATN) in some patients; however, there was no 
evidence that this drug could cause AIN. One case report by Ram-
achandran et al, 2018 [10], had documented that alectinib could 
trigger acute renal failure with reversible ATN in a patient without 
previous renal impairment. In our case, the results of the renal bi-
opsy performed on the patient revealed renal injuries compatible 
with AIN and ATN, probably associated with alectinib treatment. 
Thus, other renal pathologies that could have been related to the 
episode of acute renal failure were ruled out.

It appears clear that ALK inhibitors can lead to an increase of 
serum creatinine, especially in the first 2 weeks of treatment. Ac-
cording to Brosnan et al, 2014 [15], 12 (26%) of 46 patients treat-
ed with crizotinib with a dose of 250 mg twice daily showed a 
marked decrease in eGFR in a period of 16 months. In most cases, 
however, this eGFR decrease reverted to baseline values after 
treatment suspension. The patient in our case experienced a rise 
in creatinine levels for more than 3 weeks after starting antine-
oplastic treatment. However, there are no specific recommenda-
tions for renal function monitoring in patients treated with alec-
tinib, especially those with chronic renal failure.

In the AF-002JG trial, 47 patients with ALK-positive NSCLC who 
progressed or were intolerant to crizotinib received variable doses 
of alectinib, between 300 and 900 mg twice daily. All patients had 
adequate renal, haematological and hepatic function before start-
ing the trial. Only 1 patient showed an episode of grade IV acute 
renal failure requiring haemodialysis while taking alectinib 460 
mg twice daily. The patient had a family history of hyperoxaluria. 

After discontinuation of treatment for 1 month, alectinib was re-
started at the same dose with a close monitoring of renal function 
[16]. The case of a patient with progressive renal failure 1 year af-
ter starting alectinib had also been reported, partially recovering 
his renal function with corticosteroid intake, with complete renal 
recovery after discontinuation of the drug [8]. 

To our knowledge, this was the first case of acute renal failure 
induced by alectinib evidenced through a renal biopsy with a pos-
sible mixed pattern of AIN and an ischaemic ATN, due to digestive 
losses and blockage of the renin angiotensin aldosterone system. 
The temporal relationship between the initiation of alectinib and 
the development of acute renal failure strengthen the idea that 
alectinib was the responsible drug for this event. In fact, after em-
ploying the causality assessment algorithm of Naranjo et al, 1981 
[17], it was determined that the episode of acute renal failure was 
“probably” caused by alectinib. It is interesting to note that alec-
tinib, which is excreted mostly by the hepatobiliary route (98%), 
can still cause nephrotoxicity. Some studies have suggested that 
alectinib-induced renal toxicity could be prevented by temporari-
ly discontinuing the medication and restarting the treatment with 
a reduced dose. Other measures to reduce alectinib nephrotoxic-
ity would be to avoid volume depletion in addition to avoiding the 
concomitant use of other nephrotoxic drugs [9]. 

Given that clinical experience remains limited, it would be 
advisable to monitor renal function in more patients receiving 
alectinib in order to reduce comorbidities and mortality and to 
improve clinical outcomes.
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