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Background: Many patients treated with imatinib experience treatment 
related adverse events which can have a signifi cant impact on quality 
of life and adherence to treatment which in turn can infl uence patient 
outcomes. The aim of the ENRICH (Exploring Nilotinib to Reduce Imatinib 
Related Chronic Adverse Events) study was to evaluate the effect of 
switching patients with imatinib associated toxicities to nilotinib.

Methods: In this phase II study, the effect of switching patients 
with imatinib related chronic low grade non-haematological adverse 
events to nilotinib was evaluated in 52 patients across 15 centres 
between December 2009 and August 2012. The primary end point 
was overall improvement in imatinib adverse events (AEs) at the end 
of cycle 3, after the switch to nilotinib (decrease of 1 toxicity grade or 
50% improvement in symptoms). The secondary end point included 
time to and duration of complete cytogenetic response (CCyR) and 
major molecular response (MMR) during the 12 month study follow 
up. Quality of life (QOL) and the MD Anderson symptom inventory 
CML (MDASI-CML) module score were assessed at baseline and 5 
additional time points over a 12 month period.

Results: At end of cycle 3, after switching to nilotinib, 84.6% of patients 
experienced an overall improvement in their imatinib related AEs and 
62.9% of patients experience a complete resolution of their symptoms. 
After switching to nilotinib, new AEs developed in 98.1% of patients. The 
majority for these were grade 1 or 2 non-haematologic AEs. The most 
common AEs were headache, fatigue, rash and pruritus. More serious 
AEs were reported in a minority of patients and 8 patients (15.4%) 
discontinued treatment because of AEs. At baseline, before switching 
to nilotinib, 7 patients (13.5%) did not have a CCyR. All these patients 
achieved a CCyR by end of month 6. Of these 7 patients, the median 
time to achieve CCyR was 1.9 months and the median duration of CCyR 
was 282 days. At baseline, 18 patients (34.6%) did not have a MMR 
(BCR-ABL1 < 0.1% on the international scale). By end of cycle 3, 11 
patients (61.1%) achieved an MMR and 15 patients (83.3%) achieved 
a MMR at any time point during the study. The median time to achieve 
MMR was 2.8 cycles. No patient with an MMR at screening lost it during 
the study. Throughout the study, QOL improvements relative to baseline 
were seen in most evaluable patients. Improvement in MDASI-CML scores 
relative to baseline were seen throughout the study

Conclusion: The ENRICH study showed that switching from imatinib 
to nilotinib led to improvements in imatinib-related AEs in most 
patients. Nilotinib therapy resulted in improved disease control, as 
evidenced by maintenance and/or achievement of CCyR and MMR 
in most patients. Observed improvements in QOL and MDASI-CML 
scores demonstrated the impact of AEs on QOL. Low-grade 
haematological and non-haematological AEs negatively affect QOL 
in patients with CML receiving long-term TKI therapy and these need 
to be taken into consideration when assessing patients response and 
compliance to treatment. 

Reviewer’s comments: Many patients with chronic phase CML 

experience chronic low grade toxicities. Patients may not complain about 
these side effects but there is good evidence that low grade toxicities 
may increase the risk of poor compliance which in turn is linked to 
sub-optimal disease control. Long term outcome is linked to good 
disease control.

In the International randomized study of interferon versus STI571 (IRIS 
study), 4.9% of patients discontinued fi rst line imatinib due to AEs in the 
fi rst 5 years of follow up. The risk of AEs was increased in patients on the 
higher doses of imatinib. This study was however conducted before the 
availability of second generation tyrosine kinase inhibitors (TKIs). At that 
time alternative treatment options were limited (stem cell transplant or 
interferon-α plus chemotherapy) and often had a suboptimal response. 
As a result of this patients and clinicians were often more willing to 
accept low grade toxicities. 

The initial registration studies for Nilotinib were conducted before 
second-generation TKIs were approved. Patients recruited into these 
studies either grade 3/4 toxicities or were patients with sub-optimal 
CCyR and MMR responses who had not responded to higher dose 
imatinib (600mg or 800mg). In these patients the rationale behind a 
switch to an alternative therapy such as nilotinib was clear. The ENRICH 
study focused on a different cohort of patients. These patients had low 
grade AEs due to imatinib, a problem that can be easily overlooked in 
clinical practice but can have a signifi cant impact on compliance and 
overall response to treatment. 

 The ENRICH study confi rms that for patients with low grade 
toxicities, nilotinib offers a viable alternative with improvement in many 
AEs, overall improved rates of CCyR and MMR and improved QOL. It 
offers a tolerable and effective treatment in majority of patients but 
clinicians need to be mindful that a minority may experience different 
AEs. In the Nilotinib phase 2 trial reported by Kantarjian in Blood 
(2007), in CP-CML patients who had failed imatinib, biochemical 
disturbances such as grade 3-4 elevation of lipase or grade 3-4 
hyperglycaemia were seen in 18% and 12% of patients respectively. It 
is important for clinicians who are considering switching to a second 
generation TKIs to consider the potential impact of other known AEs. 
In the case of Nilotinib,  clinicians may need to consider the impact of 
biochemical changes such as elevations of lipids and glucose especially 
in patients with other cardiovascular risk factors.– FW

PANEL OF JOURNAL REVIEWERS

Mr Mriganka De, FRCS (ORL-HNS), Consultant ENT Head & Neck/
Thyroid Surgeon, Derby Royal Hospital, UK.

Mr Tasadooq Hussain, BA(Edu.) (MD) MRCS, Clinical Research Fellow 
Breast Surgery at Castle Hill Hospital, Hull and Eat Yorkshire Hospitals 
NHS, UK.

Richard Novell, MChir FRCS, Consultant Coloproctologist, The Royal 
Free Hospital, London, UK.

Xinchao Pan, Postdoctoral Fellow, Department of Internal Medicine, 
Division of Nephrology in UT Southwestern Medical Center, Dallas, TX , 
USA.

Dr Ankit Rao, ST5 in Medical Oncology, West Midlands Deanery, 
Birmignham, UK.

Dr Sunil Upadhyay, Consultant Clinical Oncologist, Queen’s Centre for 
Oncology, Castle Hill Hospital, Hull, UK.

Dr Fenella Willis, MBBS, FRCP, FRCPath, MD, Consultant 
Haemato-oncologist and Honorary Senior Lecturer, St George’s Hospital, 
London, UK.


