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Challenges CML patients face: 
side  effects  and management 



Targeted therapy 

Courtesy of J Melo 



Off target effects: friendly fire 

 
 

? Clinical 

Consequence 

Inhibition of signalling pathway 

PDGF c-kit 

Pleural effusion Low blood counts 

Skin changes 



Side-effects of imatinib therapy 

EYES 
Dryness 
Peri-orbital oedema 

LIVER 
Transaminitis 

MUSCULOSKELETAL 
Arthalgia 
Myalgia 
CPK↑ 

SKIN 
Dermatitis 
Hypopigmentation 
Stevens-Johnson 
Alopecia  

GI TRACT 
Nausea/Vomiting 
Diarrhoea 

GENERAL 
Fatigue 
Weight gain 

CARDIAC 
CCF 
Fluid retention 

RENAL 
Impairment 



Imatinib – affects risk factors  
for cardiac disease 

• Lowers fasting blood glucose levels 

 

• Decreases cholesterol and triglyceride levels 

 

• Protects from diabetes mellitus-associated arteriosclerosis 

 

• Therapy for pulmonary arterial hypertension  

                      

                      
 

Agostino et al J Oncol Pharm Pract 2011; 17: 197 
Francechini et al Haematologica. 2008 Feb;93(2):317 
Lassila et al Arterioscler Thromb Vasc Biol 2004; 24: 935 

Hatano et al Int Heart J 2010; 51: 272 

Nakamura et al Int J Cardiol 2011; 159: 100 



Hit the target with stronger drugs 



Dasatinib 



DASISION: First-Line Dasatinib vs. Imatinib in CML-CP 

Hochhaus A, et al. EHA 2011: Oral Presentation 1011. 

Forest Plot Comparing Differences in AE Rates 
for Dasatinib and Imatinib 

Rate Difference (dasatinib-imatinib) with 95% CI 

Any grade 

Grade 3/4 
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Nausea                      
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Superficial edema           
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Fatigue                     
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Thrombocytopenia  
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At 2 years 



Dasatinib induced pleural effusion 

Patient  
characteristics: 

Age 
HT/IHD 

Dosing: 
BD vs OD 

History:  
Auto-immunity 

Skin rash on - imatinib 
                       - dasatinib 

 

Inhibition of PDGF/src 
LC/NK cells 

Inhibition of normal T cells 
(TEC/BTK) 

 
B J Haem 2008, 141, 734–747 



Management of Pleural Effusion 
on Dasatinib 

1. Stop dasatinib 

2. Stop dasatinib 

3. Stop dasatinib 

• Steroids, diuretics may also be helpful 

If you are breathless on dasatinib ask 

your doctor if you should stop it before 

you see them 



Dasatinib induced skin toxicity-
panniculitis 

 Rare complication 

 Very painful 

 Skin tenderness,  erythema, subcutaneous nodules 

 

 

 

 

 

 

 

 Reintroduction of dasatinib with oral prednisolone may be of 

benefit  

 
N Engl J Med 2006; 354:2623-2624 



Platelet function abnormalities on TKIs 

 Dasatinib: increased bleeding tendency despite normal platelet value 

 Bleeding in 40% dasatinib treated patients (gr3/4 in 10%), GI and epistaxis 

 

 

 

 

 

Blood. 2009 Jul 9;114(2):261-3 

Haematologica.2012: 97(9):1444 

 

Effect on platelet function in order of severity: 
 

Ponatinib>dasatinib>imatinib>bosutinib>nilotinib 

Pre surgery for dasatinib (possibly imatinib) 
• Stop TKI for 7 days 

     (be careful if your surgery keeps being cancelled) 

• Restart after no bleeding risk 

 



Dasatinib gastrointestinal toxicity: 
colitis 

 Rare complication 

 

 Clinical presentation variable; can be similar to inflammatory 

bowel disease 

 

 Can be haemorrhagic 

 

 ? Related to LGL expansion 

 

 Dose related 

 

 Acta Haematol. 2010;123(4):205-6 

 



Nilotinib 



ENESTnd: Nilotinib vs Imatinib in Ph+ CML-CP 

Study Drug-Related Adverse Events and 
Grade 3/4 Myelosuppression 
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Fluid retention 

Diarrhea 

Headache 

Muscle spasm 

Nausea 

Pruritus 

Rash 

Vomiting 

Anemia  

Neutropenia 

Thrombocytopenia 

Any grade 

 

 

 

 

Grade 3/4 

0.1 0 0.2 0.3 0.4 0.5 -0.1 -0.2 -0.3 -0.4 -0.5 

Rate difference (imatinib - nilotinib) with 95% CI 

Favors imatinib Favors nilotinib (300 mg BID) 

ENESTnd 24-month Update 

Data cutoff: 20Aug2010 Larson RA, et al. J Clin Oncol. 2011;29(15s):421s [abstract 6511]. 



Hughes TP, et al. Blood. 2010;116(21):94-95 [abstract 207]. 

ENESTnd 24-Month Update 

Selected Grade 3/4 Biochemical 
Abnormalities 
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Nilotinib 300 mg BID Nilotinib 400 mg BID Imatinib 400 mg QD 

Data cut-off: 20Aug2010. 



ENESTnd Study: Cumulative Incidence of 
Postbaseline Changes in Glycemic Status by 5 Years 

Data cutoff: September 30, 2013 

 Among patients who were nondiabetic at baseline, more patients had 

fasting plasma glucose or HbA1c levels within the diabetic range by 5 years 

on nilotinib vs imatinib 

Glycemic Status by 5 Years, 

n (%)a 

Nilotinib  

300 mg BID 

Nilotinib  

400 mg BID 

Imatinib  

400 mg QD 

Normal glycemic status at 

baselineb 
n = 91 n = 93 n = 88 

Prediabetes 34 (37.4) 46 (49.5) 35 (39.8) 

Diabetes 17 (18.7) 17 (18.3) 2 (2.3) 

Prediabetes at baselinec n = 88 n = 91 n = 94 

Diabetes 27 (30.7) 31 (34.1) 16 (17.0) 

EHA  2103  



Bosutinib 
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Non-haematologic Laboratory Abnormalities: 
Safety Population, Grade 3, Incidence 5%  
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(BELA: Bosutinib Efficacy and safety in newly diagnosed chronic myeloid LeukemiA) 
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Hematologic Laboratory Abnormalities: 
Safety Population, Grade 3, Incidence 5% 
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(BELA: Bosutinib Efficacy and safety in newly diagnosed chronic myeloid LeukemiA) 
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Treatment-emergent Adverse Events: 
Safety Population, Incidence 10% 

Bosutinib 

(n = 248) 

Imatinib 

(n = 251) 

Overall 

P valueb Adverse event,a % All grades Grade 3/4 All grades Grade 3/4 

Any event 96 64 95 47 NS 

   Diarrhea 68 10 21 1 0.001 

   Vomiting 32 3 13 0 0.001 

   Nausea 31 1 35 0 NS 

   Rash 20 1 15 1 NS 

   Pyrexia  16 1 9 1 0.022 

   Abdominal pain upper 12 0 5 0 0.007 

   Abdominal pain 12 1 5 0 0.005 

   Fatigue 11 1 12 1 NS 

   Headache 10 1 8 0 NS 

   Upper respiratory tract 

infection 
10 0 6 0 NS 

   Bone pain 4 0 10 1 0.004 

   Muscle cramps 2 0 20 0 0.001 

   Periorbital edema 1 0 14 0 0.001 

(BELA: Bosutinib Efficacy and safety in newly diagnosed chronic myeloid LeukemiA) 



Ponatinib 





Skin changes on Ponatinib 



Malignancies occurring during therapy with 
TKIs for CML and other haematological 

malignancies 

•Records of 1445 patients treated with TKIs were reviewed to 

investigate frequency and characteristics of second 

malignancies (excluding AML/ALL/MDS)- risk of second 

cancers lower than expected 

 

•Incidence and Mortality of Second Malignancies In 559 

Patients with Chronic Myeloid Leukemia (CML) Treated with 

Imatinib Frontline: Data From the GIMEMA CML Working 

Party- no increase 

 

 

 

 

 

Blood. 2011;118(16):4353-8 

Blood (ASH Annual Meeting Abstracts), Nov 2010; 116: 2281 

 

 



 Haematological 

– Stop TKI 

– G-CSF/Epo/? TPO 

– Dose reduction 

 

 

 Non-haematological 

– Stop TKI 

– Prednisolone: po/topical 

– PPI 

– Cetirizine 

– Loperamide 

– Dose reduction 

– Statin/aspirin 

 

 

 
 
 

Toxicity 

Early intervention = less intervention ! 

Minimal cross-intolerance between TKIs 



Dose of TKI: how low can you go? 
 

• All depends on the PCR, and must have increased 

monitoring to make sure this approach is safe (4-6-8 weekly) 

 

•Not standard of care, and dose reduction more common 

when patients have side-effects 

 

PERSONAL EXPERIENCE (outside of SPC) 
 

• Imatinib: 200mg (50% standard dose ) 

• Nilotinib: 200-300mg daily(<50%) 

• Dasatinib: 20mg (25%) 

• Bosutinib : 100-200mg (<20%) 

• Ponatinib: 15mg alternate day (<30%) 

                      

                      
 



Additional screening tests before start of 
 TKI therapy 

√ 

Investigation 

 

Imatinib  Dasatinib Bosutinib Nilotinib Ponatinib 

Hepatitis B 

screening 

(HBsAg,HBcAb) 

√ 

 

√ 

 

√ 

 

√ 

 

√ 

 

Cholesterol/TGs √ 

 

√ 

 

Blood pressure √ √ 

HbA1C √ 

 

√ 

ECG √ 

 

√ 

 

√ 

 

√ 

 

Echo √* 

 

TFTs √ 

 

*specific circumstances 



Why do I get side-effects? 

• Pharmacogenetics: inherited genetic differences in drug metabolic pathways which can affect 

individual susceptibility to side-effects 

• genetic biomarkers that can predict individual susceptibility to side-effects 

• CYP 450 metaboliser status (drug metabolizing enzyme) 

• Candidate genes that predict differential susceptibility 

• Gene polymorphisms 

 
pharmacogenetics.pbworks.com 

http://pharmacogenetics.pbworks.com/


Summary 

• Choice of TKI depends on the efficacy and tolerability of  the 

  agent in the context of its known side-effect profile 

 

• Tailored TKI therapy according to the patients co-morbidities 

 

• Important to prevent irreversible complications of TKI therapy 

 

•  Active screening/management of CV risk factors 

 

•  Your doctor is a haematologist -Identification of risk factors 

   and side-effects, but management within the appropriate 

   speciality 
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