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ABSTRACT
Patients with adenomatous polyposis, usually defined 
as patients with >10 adenomatous polyps in the 
colorectum, are at increased risk for colorectal cancer 
(CRC). Since surgical and endoscopic treatment do not 
completely eliminate the potential for future polyps or 
extraintestinal neoplasms, there is an unmet medical 
need to identify pharmacological agents to delay major 
surgical interventions. We present two cases of patients 
with adenomatous polyposis who developed chronic 
myelogenous leukaemia and were treated with imatinib as 
part of their chemotherapy. A sustained regression of the 
colonic polyps documented in both cases was observed 
after the initiation of the tyrosine kinase inhibitor. Despite 
the presence of potential confounders, we hypothesise the 
potential role of imatinib as a chemopreventive agent in 
patients with familial adenomatous polyposis.

INTRODUCTION
Patients with adenomatous polyposis, usually 
defined as patients with >10 adenomatous 
polyps in the colorectum, are at increased 
risk for colorectal cancer (CRC). Familial 
adenomatous polyposis (FAP) is an auto-
somal dominant inherited disorder caused by 
mutations in the APC or MUTYH genes and 
characterised by the progressive development 
of multiple adenomas throughout the colon 
and rectum.1 2 In a meaningful proportion of 
patients, adenomatous polyposis is not associ-
ated to a germline mutation. In FAP, regular 
colonoscopy surveillance is recommended 
until colectomy is planned. However, there 
are many potential complications associated 
with surgery, and it does not prevent from 
lower gastrointestinal surveillance in patient 
with retained rectum of ileal pouch. Accord-
ingly, in this group of patients, it is essen-
tial to develop strategies for the prevention 
of both adenoma and CRC development. 
Chemoprevention refers to a pharmaco-
logical intervention to stop or reverse the 
process of carcinogenesis. As chemopreven-
tion is intended to be taken for long periods, 
it must meet certain requirements such as 
low or no toxicity, ease of administration 

and cost-effectiveness.3 Whereas multiple 
pharmacological agents (ie, sulindac, COX-2 
inhibitors) have been tested for this purpose, 
chemoprevention is not yet currently the 
standard of care in FAP.4 5

Here, we describe two clinical cases of 
patients with adenomatous polyposis in 
whom imatinib, a tyrosine kinase inhibitor, 
was administered as part of their treatment 
for a haematological entity (chronic myelog-
enous leukaemia, CML). Despite the pres-
ence of potential confounders, we believe the 
present observations deserve more investiga-
tion about the potential role of imatinib as a 
chemopreventive agent.

CASE 1
The first case is a 69-year-old man with a 
history of heart transplant in 2001 due to an 
ischaemic cardiomyopathy (current treat-
ment cyclosporine 75 mg/day, azathioprine 
50 mg/day and acetylsalicylic acid (ASA) 
100 mg/day), radical cystectomy due to 
urothelial tumour managed with Bricker-type 
urethro-ileostomy in 2009, chronic kidney 
disease on haemodialysis since 2015 and 
diagnosis of Philadelphia-positive (BCR-ABL 
fusion transcript) CML in 2011. Patient was 
treated with imatinib 300 mg/day from 2011 
to 2015, discontinued due to chronic kidney 
disease, starting dasatinib (a highly potent 
inhibitor of BCR-ABL) 50 mg/day in 2015. 
The patient participated in the CRC popu-
lation screening programme in 2016, and 
presented a positive faecal immunochemical 
test. He underwent screening colonoscopy 
on July 2016 with poor preparation finding 50 
polyps throughout the colon that were clas-
sified as Paris 0-Is and 0-IIa (sizes 6–12 mm) 
(figure  1A). The examination could reach 
only the hepatic flexure. Due to the incom-
pleteness of the procedure and poor prep, 
only four polyps were resected in the rectum, 
with the pathology report showing tubular-
villous adenomas with low-grade dysplasia. 
The patient had a family history of CRC (two 
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maternal granduncles at age of 76 years, a granduncle 
and a maternal cousin over 60 years). A germline genetic 
analysis was performed which was negative for MUTYH 
and APC mutations. Due to comorbidities, in agreement 
with the patient, neither treatment nor surveillance was 
indicated. Regarding CML treatment, in 2017 dasatinib 
was suspended due to associated pulmonary compli-
cation (pleural effusion and pulmonary fibrosis), and 
imatinib was restarted in the beginning of 2018, initially 
at 400 mg/day with gradual reduction to 200 mg as a 
result of associated infectious complications. At the end 
of 2018, he presented abdominal pain and change in 
bowel habit with diarrhoea. Drug and infectious aetiology 
were ruled out and a colonoscopy study was repeated, 
this time reaching the cecum with adequate prepara-
tion. Diverticula were identified at sigmoid colon and 
a single 5 mm sessile polyp in the rectum was identified 
managed with cold snare polypectomy (figure  1B,C). 
The pathology report showed a tubular adenoma with 
low-grade dysplasia.

CASE 2
A 33-year-old man with an APC pathogenic germline 
variant started surveillance in our centre in 2014. Colo-
noscopy showed 100 adenomas <10 mm throughout 
that colon, with rectal sparing (figure 2A). The patient 
participated in the randomised clinical trial CPP-FAP-310 
(NCT01483144) aimed at determining if the combi-
nation of eflornithine plus sulindac was superior to 
sulindac or eflornithine as single agents in delaying time 
to any FAP-related event.6 He initiated the trial medica-
tion (eflornithine alone) in October 2014. Surveillance 
colonoscopy in November 2015 evidenced 10–12 polyps 
of 1–3 mm in the ascending colon, with no polyps in the 

rest of the study. The trial was extended until January 
2017, when eflornithine was suspended due to diagnosis 
of Philadelphia-positive (BCR-ABL) CML. The patient 
began treatment with imatinib at a dose of 400 mg/
day, with adequate tolerance and clinical response to 
treatment. Surveillance colonoscopy in September 2017 
showed no evidence of lesions in the colon. Later in 
September 2020, an endoscopic control was performed 
and only around 10 polyps <3 mm in the recto-sigmoid 
were observed (figure 2B).

DISCUSSION
Imatinib is a derivative of 2-phenylaminopyrimidine, a 
potent inhibitor directed against protein tyrosine kinases, 
including BCR-ABL, c-kit and the platelet-derived growth 
factor receptor (PDGF-R).7 In CML, the drug appears to 
work primarily by occupying the ATP binding site of the 
BCR-ABL oncoprotein and, therefore, prevents phospho-
rylation of the substrate and interrupts contact with the 
effector protein, resulting in the nullification of the enzy-
matic function of the BCR-ABL oncoprotein.8 Although 
its mechanism of action is not directly involved in 
preventing the development of cancer precursor lesions 
in the colon, we describe two cases in which regression of 
the polyps is observed after administration.

The precise potential mechanism of imatinib in the 
colorectal carcinogenesis remains poorly understood. 
To date, it is known that EphB tyrosine kinase receptors 
regulate the positioning and promote the proliferation 
of intestinal stem and progenitor cells.9 10 In tumour 
growth, these receptors play dual roles, acting as tumour 
promoters during adenoma development but as tumour 
suppressors in the progression to invasive CRC.11 12 Exper-
imental evidence suggests that inhibiton of EphB signal-
ling pathway by imatinib in the cell could explain the 
suppression of development of intestinal tumours. The 
relationship of this pathway to the inhibition of transduc-
tion signals from PDGF-R or c-Kit remain unclear. In the 
case reported by Itsukuma et al,13 the authors described 
that the immunohistochemical analysis of adenomas 
did not show expression of c-Kit and the anti-PDGFR 
alpha (PDGFRA) antibodies did not provide conclusive 
information on the expression of PDGFRA. There are 
experimental studies10 14 in which EphB tyrosine kinase 
receptors were shown to promote the proliferation of 
intestinal stem and progenitor cells. They also deter-
mined the inhibitory effect of imatinib on this receptor 
in a model with Knockout mice with an APC muta-
tion.10 Treatment with imatinib inhibited the tumour-
promoting effects of EphB signalling in Knockout mice, 
without attenuating EphB-mediated tumour suppression, 
demonstrating a role for EphB signalling in the initiation 
of intestinal tumours. The imatinib treatment regimen 
extended the lifespan of ApcMin/+ mice and reduced cell 
proliferation in cultured sections of adenomas from 
patients with familial adenomatous polyposis.

Figure 1  Case 1. (A) Colonoscopy before the administration 
of imatinib, a 10 mm sessile polyp is shown. (B) and (C) 
Descending colon explored with LCI (linked colour imaging; 
FUJIFILM) after the administration of imatinib for 1 year.

Figure 2  Case 2. (A) Colonoscopy with chromoendoscopy 
with indigo carmine showing several sessile polyps 1–3 mm 
in size in the descending colon. (B) Transverse colon after the 
administration of imatinib for 30 months without polyps.
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We report two cases of adenomatous polyposis and 
CML both treated with imatinib. The coexistence of 
these two entities is very rare, being found only in case 
reports such as the one published in 2007 by Itsukuma et 
al,13 in which a 38-year-old man with an FAP complicated 
by CML was treated with imatinib achieving haematolog-
ical and cytogenetic remission in 6 months. Numerous 
polyps, 2–3 mm in diameter, observed in the rectum prior 
to the administration of imatinib, regressed in size, but 
not in number, after 1 year of treatment with imatinib. 
In our cases, there was a total regression of the polyps 
concerning those visualised in the initial endoscopic 
studies with a similar therapeutic approach.

Although we cannot infer causality in neither of our 
cases, we believe our observation deserves further studies. 
Regarding case 1, although the patient began treatment 
with tyrosine kinase inhibitors in 2011, this medication 
had to be continuously adjusted, changed and restarted 
in 2018 due to its multiple comorbidities, among which 
chronic kidney disease that entered the final stage. Once 
the patient was on imatinib treatment, it was surprisingly 
noticed that the polyps almost disappeared compared 
with the previous examination.

In case 2, a patient with a germline mutation in the 
APC gene,1 there is a clear confounding factor which is 
having received eflornithine, an active chemopreventive 
agent for 27 months prior to the initiation of imatinib. 
Eflornithine (also known as DMFO) is an irreversible 
inhibitor of ornithine decarboxylase. This enzyme is 
normally negatively regulated by APC and overexpressed 
in tumour tissues. In our case, in the setting of the study, 
we already observed a clinical response 12 months after 
being on this medication. However, despite suspending 
eflornithine, he showed a sustained response with 
the disappearance of the polyps 3 years after, while he 
continued on imatinib.

In summary, we describe two cases that highlight the 
potential effect of imatinib as a chemopreventive agent 
in colorectal carcinogenesis. Imatinib is usually well-
tolerated but long-term administration carries serious 
side effects, including cardiotoxicity.15 However, short-
term or intermittent treatment would reduce the side 
effects substantially, and could potentially reduce polyp 
burden in severe duodenal or rectum/pouch cases. 
Although still speculative, if this hypothesis is confirmed, 
imatinib could be properly evaluated as a chemopreven-
tive drug in the setting of FAP patients.
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