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CML patients and cardiovascular risk:

1) Stress attention on CV patient history

2) Hard work on modifiable CV risk factors

3) Apply a CV risk score

4) Monitor as well as you can
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Risk Factor evaluation target

Hyperglicemia HbA1c < 7%

7-8% pt with long lasting DM 
and personal history of CV 
events

Dyslipidemia LDL - Cholesterol < 100 mg/dL

Triglycerides < 150 mg/dL

HDL – Cholesterol > 40 mg/dL M; > 50 mg/dL F

Arterial Hypertension SBP/DBP < 140/90 mmHg

Smoke Stop

Obesity BMI 18.5 < BMI< 24.5

Optimal targets for the prevention of CVD

European Guidelines on cardiovascular disease prevention in clinical practice (version 2012) 
European Heart Journal (2012) 33, 1635–170
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Sex, N° (%) CVD risk factors, N (%)

Male 67 (58) Hypertension 26 (22)

Female 49 (42) Dyslipidemia 41 (35)

Age at diagnosis,  mean years (range) 49 (23-81) Obesity (BMI>24.5) 17 (15)

Median follow-up, mean years (range) 3.5 (1-5) Severe renal insufficiency 1 (1)

Leukocyte x103/uL, mean value (range) 132 (7-515) Diabetes 13 (11)

Hemoglobin g/dl, mean value (range) 12.3 (5-18) SCORE* ≤5% 84 (72)

Platelet x103/uL, mean value (range) 383 (110-998) SCORE >5% 32 (28)

Splenomegaly, N° (%) 68 (59) CVD at baseline, N (%)

Sokal score, N° (%) Positive anamnesis for CVD 23 (20)

Low 28 (24) Myocardial infarction/ angina 7 (6)

Intermediate 59 (51) Arrhythmia 6 (5)

High 29 (25) Other cardiac disease∞ 9 (8)

Line of treatment, N° (%) Peripheral arterial disease 1 (1)

Second line 42 (36) Stroke 1 (1)

Third line 47 (41) Peripheral venous disease 0 (0)

Fourth line 27 (23) CV events following ponatinib, N (%)

Reason of switch, N° (%) Hypertension 15 (13)

Inefficacy 95 (82) Myocardial infarction/angina 6 (5)

Intolerance 21 (18) Peripheral arterial disease± 7 (6)

Ponatinib dose at baseline, N° (%) Stroke 3 (3)

15mg 18 (16) Primary prophylaxis 19 (16)

30mg 56 (48) Secondary prophylaxis 6 (5)

45mg 42 (36) Patient treated with statin/fibrate 10 (9)

Ponatinib dose at AOEs in 16 pts Atorvastatin 6 (5)

15mg 5 (31) Pravastatin 2 (2)

30mg 6 (38) Lovastatin 1 (1)

45mg 5 (31) Gemfibrozil 1 (1)

N=116



Arterial occlusive events (AOEs) in 82 CML patients according to cholesterol 

plasma level > 200 mg/dL and LDL >70 mg/dL after 3 months since starting 

ponatinib (A) and in 94 CML patients according to triglycerides plasma level > 

200 mg/dL before starting ponatinib (B).

Caocci et al. Blood Cancer Journal (2020) 10:66



LDL target in dyslipidemia patients according to CV risk
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2019 ESC/EAS guidelines for the management 
of dyslipidaemias



Practical key issues in the management of dyslipidemia 

in CML patients starting ponatinib

• Evaluation of the cardiovascular risk, including the SCORE estimation and a complete lipid profile 
(cholesterol, LDL, HDL, triglycerides and, ideally, ApoB)

• In CV low-intermediate risk patients, lipid value should be maintained within normal range and 
specific lifestyle intervention on dietary habits and physical activity should be recommended

• In CV high-very-high risk patients, or patients with diabetes or other CV risk factors or aged ≥ 60 
years or presenting plaque burden on arterial ultrasonography, LDL value should be maintained 
< 70 mg/dL

• In patients that do not reach the LDL target, the addition of a non-statin lipid-modifying agent 
such as ezetimibe to a maximally tolerated statin should be considered

• In patients with adverse events by statin, LDL lowering can be obtained using different dose 
schedule, such as every other day or twice weekly, with atorvastatin or rosuvastatin

• Prophylaxis with aspirin 100 mg/die should be considered in patients with CV risk factors, in 
particular if aged ≥ 60 years

• Dose adjustment of Ponatinib in CV high-very-high should be considered

Caocci et al. Blood Cancer Journal (2020) 10:66
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Authors/Task Force Members, ESC Committee for 

Practice Guidelines (CPG), ESC National Cardiac 

Societies. 2019 ESC/EAS guidelines for the 

management of dyslipidaemias: Lipid modification 

to reduce cardiovascular risk. Atherosclerosis. 

2019;290:140–205



Low risk
The low-risk category applies to individuals

with a SCORE < 1%

Moderate risk
Subjects are considered to be at moderate

risk when their SCORE is ≥1 and < 5% at

10 years. Many middle-aged subjects

belong to this category. This risk is further

modulated by factors in other categories

High risk
Subjects with any of the following:

•Markedly elevated single risk factors such

as familial dyslipidaemias and severe

hypertension.

•Diabetes mellitus (type 1 or type 2) but

without CV risk factors or target organ

damage.

•Moderate chronic kidney disease (GFR 30–

59 mL/min/1.73 m2).

•A calculated SCORE of ≥5% and < 10%

Very high risk
Subjects with any of the following:

•Documented CVD by invasive or non-invasive testing (such as

coronary angiography, nuclear imaging, stress echocardiography

carotid plaque on ultrasound), previous myocardial infarction,

ACS, coronary revascularization (PCI, CABG), and other arterial

revascularization procedures, ischaemic stroke, peripheral artery

disease (PAD).

•Diabetes mellitus (type 1 or type 2) with one or more CV risk

factors and/or target organ damage (such as microalbuminuria: 30–

300 mg/24 h).

•Severe chronic kidney disease (CKD) (GFR ,30 mL/min/1.73 m2).

•A calculated SCORE ≥10%.

European Guidelines on cardiovascular disease prevention in clinical practice

European Heart Journal (2012) 33, 1635–1701



Cardiovascular adverse event cumulative incidence according to the 

SCORE risk in CML patients

Caocci et al. Am J Hematol. 2018 Jul;93(7):E159-E161

436 pts Nilotinib and Dasatinib 54 pts Bosutinib

Caocci et al. Ann Hematol. 2019 Aug;98(8):1885-1890

85 pts Ponatinib

Caocci et al. Hematol Oncol. 2019 Aug;37(3):296-302
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Sankey diagram showing the flow of 455 CML patients from the SCORE to the SCORE2/SCORE2-OP, following

recalibration of the age- and sex-adjusted risk, based on the European area of cardiovascular risk, and considering

the variable non-HDL-cholesterol instead of total cholesterol

Applying the SCORE chart, 284 patients

(74.7%) were classified as low to 

intermediate risk and 96 (25.3%) as high to 

very high risk. 

The SCORE2/SCORE2-OP algorithm

translated more patients (191, 50.3%) to 

the high–very high cardiovascular

risk category.

Ann Hematol. 2024 Feb;103(2):427-436
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The SCORE2/SCORE2-OP algorithm

translated more patients (191, 50.3%) to 

the high–very high cardiovascular

risk category

the SCORE2 risk chart had significant 

predictive value for patients receiving 

nilotinib and ponatinib treatment

The SCORE2/SCORE2-OP showed a better 

specificity in predicting AOEs than the 

SCORE in patients at low risk

Ann Hematol. 2024 Feb;103(2):427-436





Risk level: 

Low risk
no risk factors OR one moderate1 

risk factor; 

Moderate risk (M)
moderate risk factors with a total of 
2–4 points

(Moderate 1 [M1]=1 point; 
Moderate [M2]=2 points); 

High risk (H)
moderate risk factors with a total of 

≥5 points OR any high-risk factor; 

Very-high risk (VH)
any very-high risk factor.
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How I monitor for cardiovascular toxicity

Presenter’s personal opinion. Table adapted from 
Müller MC, et al. Crit Rev Oncol Hematol. 2017;120:52–9.

BP, blood pressure; CT, computed tomography; ECG, electrocardiogram; 
HbA1c, glycated haemoglobin.

Baseline 3 months 6 months 12 months
Every 

6 months
Every 

12 months

Interview x x x x x

Heart lung vessel exam x x x x x

Blood pressure x Home BP monitoring

Lipids 
Glycaemia HbA1c

x x x x x

ECG x x x x

Arterial Echo Doppler x x x x

Echocardiogram x As clinically indicated

Exercise stress test
or coronary CT

As clinically 
indicated As clinically indicated

Cardiovascular evaluation before starting Nilotinib or Ponatinib

Courtesy of Paolo Spallarossa
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