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Background: Crizotinib is the first tyrosine kinase inhibitor approved for the treatment of

anaplastic lymphoma kinase (ALK) rearranged non-small cell lung cancer (NSCLC). An

increased incidence of renal cysts has been described during the crizotinib treatment.

Case Presentation: We herein report the case of a 74-year-old woman who received

crizotinib for metastatic ALK-positive NSCLC. During the crizotinib treatment, complex

renal cystic lesions with invasion of perirenal spaces and iliopsoas muscle appeared; two

complex hepatic cysts were also observed. Almost all lesions disappeared after switching to

alectinib, a second-generation ALK inhibitor.

Conclusion: It would seem that alectinib is able to reduce in size and number hepatic and

renal cysts caused by the crizotinib treatment. Nevertheless, further studies are needed to

clarify the role of both crizotinib in the onset of renal and hepatic cysts and alectinib in their

disappearance.
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Introduction
About 3–5% of NSCLC has a gene rearrangement of anaplastic lymphoma kinase

(ALK).1,2 Crizotinib is an oral first-generation tyrosine kinase inhibitor of ALK,

ROS1 and MET, and it is the first drug shown to be superior to first-line platinum-

pemetrexed chemotherapy in patients with advanced ALK positive NSCLC.3,4 The

most common and known side effects of crizotinib are vision disorders, diarrhea,

edema, vomiting, elevation of alanine and aspartate aminotransferase levels, con-

stipation and fatigue.5 Renal cysts induced by crizotinib are rare, although they

were first described by Lin et al in 2014; no guidelines for their management have

been codified.6

Here, we describe a case of a patient who developed renal and hepatic cysts

during the crizotinib treatment for ALK-positive metastatic NSCLC. The cysts

decreased in size and almost disappeared when changing the therapy to alectinib.

Alectinib is a second generation of ALK inhibitors for the treatment of NSCLC. In

the ALUR trial, alectinib significantly improved efficacy versus standard che-

motherapy in ALK positive NSCLC patients who were intolerant or resistant to

crizotinib.7

In the ALEX trial, alectinib showed superior efficacy and lower toxicity com-

pared to crizotinib in untreated ALK positive NSCLC patients. To date, alectinib is

the first-line standard of care for ALK- positive metastatic NCSLC.8
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Case Report
A 74-year-old non-smoker woman was admitted to our

hospital for acute confusional state with rapid onset of

amnesia and dyspnea in July 2017. She had no significant

medical history. Brain magnetic resonance imaging (MRI)

scan and a whole-body computed tomography (CT) scan

documented a pulmonary mass, mediastinal lymphadenopa-

thies and multiple brain metastases, the largest one of 5.6 cm

was in the left temporal lobe. An adenocarcinoma of the

lung was diagnosed by biopsy performed via bronchoscopy.

Fluorescent in situ hybridization (FISH) analysis of biopsied

tumor tissue revealed the presence of ALK gene rearrange-

ment. In August 2017, the patient started the crizotinib

treatment after the whole brain radiotherapy. After 3

months, a CT scan showed a partial response of the disease

in the chest and brain metastases were stable. After 8

months of the crizotinib therapy, a CT scan confirmed the

stable disease for all lesions but it showed the appearance of

multilocular cysts in both kidneys, the biggest of 3 cm, and

a multilocular cyst starting from the right kidney to the

perirenal adipose tissue and the posterior renal fascia

(Figure 1). The patient had an Eastern Cooperative

Oncology Group (ECOG) Performance Status 0; serum

creatinine, C-reactive protein (CRP) and erythrocyte sedi-

mentation rate were within normal ranges; blood cultures

were negative for both bacteria and fungi. Taking into

account the clinical benefit, the patient continued the crizo-

tinib treatment. In September 2018 a CT scan confirmed that

the disease was stable, but it documented confluent cystic

formations bounded by solid walls, extended posteriorly and

bilaterally from the kidneys along the perirenal and para-

renal spaces: a cyst of 8 cm infiltrated the diaphragm and

another one of 12 cm invaded the left iliopsoas muscle; two

cystic hepatic lesions with thick walls also appeared, the

biggest of 3 cm (Figure 2). The patient reported abdominal

pain. Thus, the therapy was changed from crizotinib to

alectinib, a second generation of ALK inhibitor approved

for the treatment of metastatic NSCLC. In December 2018,

after 3 months of the alectinib therapy, a CT scan confirmed

that the disease was stable for the metastases affecting the

brain, the chest and the abdomen and it showed the regres-

sion of cystic lesions in the kidneys, in the perirenal space

and in the liver with a relevant reduction in size of the cystic

lesion of the left iliopsoas muscle (2.8 cm versus 12 cm)

(Figure 3).

Discussion
The mechanisms underlying simple and complex cystic

renal lesions during the crizotinib treatment are still

Figure 1 During crizotinib treatment multilocular cysts appear in both kidneys.

Figure 2 By continuing the crizotinib treatment the confluent cystic formations

extend from the kidneys to the diaphragm, to perirenal spaces, to the left iliopsoas

muscle; two hepatic cysts appear.
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unknown. Crizotinib has been originally studied as an

inhibitor of c-MET and subsequently tested for ALK and

ROS1-rearranged NSCLCs.3

The development of renal cysts has been documented

in about 4% of patients treated with crizotinib.6,9 The

molecular pathway of cystic formation is still not clear,

but it has been previously reported that the activation of

the c-MET pathway could be able to promote the onset of

renal cysts.10

In mice kidneys, c-MET activation pathway decreased

during the crizotinib treatment; it would seem to be a -

paradox.11 Therefore by inhibiting c-MET pathway, crizo-

tinib might stop the growth of pre-existing cystic lesions

and prevent the onset of new renal ones.9 This suggests

that alternative pathways may be involved in cysts onset

during the crizotinib treatment.10

Schnell et al reviewed 1375 patients enrolled in 4 large

clinical trials and observed that 17 of these patients devel-

oped new renal cysts and the invasion of adjacent structures

was reported in 7 patients.9 It has been suggested only a close

laboratory and radiological monitoring are necessary in

asymptomatic cysts; although, in rare cases, crizotinib dose

reduction or discontinuation is mandatory.9,12 Here we report

the onset of complex renal cysts, perirenal cysts that invaded

adjacent structures such as the iliopsoas muscle, and two

hepatic cysts during the crizotinib treatment. The local exten-

sion of the cysts to adjacent tissues would require percuta-

neous drainage if the mass effect became clinically relevant.5

During the crizotinib treatment when renal cysts appear,

a concomitant reduction of glomerular filtration rate could

occur.13 In our case, at the onset of cysts, it was decided to

continue the crizotinib treatment, considering the normal

renal function, the absence of inflammatory indexes, the

negative blood cultures and the absence of clinical symptoms

such as abdominal pain, especially evaluating the possibility

of the spontaneous regression continuing the crizotinib

treatment.6,14,15

A superinfection of crizotinib-induced cysts was

reported, so blood cultures were performed to exclude

this condition.11,12

The hepatic cysts had the same radiological aspect as

the renal ones, so biopsy had not been deemed necessary

to exclude their metastatic nature.

To our best knowledge, only Halpenny et al have

described the onset of hepatic cystic lesions during the

treatment with crizotinib in 2017.16 According to Lin

et al the appearance of cysts during the crizotinib treat-

ment could seem to be associated with a better progres-

sion-free survival and clinical benefit, therefore in our

case, it was decided to continue the crizotinib treatment

when the cysts appeared.6 Abdominal pain and the inva-

sive growth led us to switch to alectinib which rapidly

induced regression of cystic lesions both in the kidneys

and in the liver. After 3 months of alectinib, a CT scan

showed a stable disease and brain metastases were also

stable although this drug has a superior activity at intra-

cranial level compared to crizotinib.8

Alectinib is a second-generation inhibitor of ALK and

RET, and it does not inhibit c-MET unlike crizotinib.17 It is

more effective than standard chemotherapy in patients

with metastatic NSCLC who are resistant or intolerant to

crizotinib.8 In 2014 Lin et al reported a case of renal cysts

regression in a patient that was given alectinib for an ALK

positive NSCLC which was resistant to crizotinib: during

the alectinib treatment in 4 months, a small residual cyst

remained.6 In 2017, Taima et al reported a regression of

a cystic lesion caused by crizotinib when they switched

their therapy to alectinib: a 56-year-old man during the

crizotinib treatment developed a complex cystic lesion

from the right kidney to the iliopsoas muscle showing

fever, anemia, hypoproteinemia and elevated CRP levels.

When they switched to alectinib, the complex cyst rapidly

regressed, fever disappeared, blood changes returned to

Figure 3 The cysts decreased in size and number by switching therapy to alectinib.
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the normal range.18 In our case, both kidney and hepatic

cysts decreased in size and number during the alectinib

treatment: this is the first report of regression of hepatic

cysts caused by crizotinib during the alectinib therapy.

However, we cannot exclude spontaneous cysts regression

due to crizotinib discontinuation.6,14

In fact, the renal cysts caused by crizotinib can dis-

appear by stopping the treatment if they become clinically

symptomatic.14 Spontaneous regression of cysts induced

by crizotinib was reported during continuous crizotinib

therapy.15 In our case, the crizotinib discontinuation and

the simultaneous changing of therapy to alectinib could

have accelerated the disappearance of the cysts, which

they could decrease in size and number in several months

after crizotinib discontinuation.6,15

Advances in the molecular biology of crizotinib-

induced cytogenesis may provide an insight into the future

management of this condition.

Conclusion
In this case report, alectinib confirms the possibility to

reduce renal cysts in size and number and could reduce

hepatic cysts caused by crizotinib treatment, but sponta-

neous cysts regression due to the crizotinib discontinuation

cannot be excluded. Further studies are needed to explain

molecular pathways involved in the crizotinib-induced

cytogenesis and to clarify the role of alectinib in cysts

disappearance.
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