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ABSTRACT  

  

Introduction: Nilotinib is effective in patients with chronic myeloid leukemia (CML), but is also 

associated with hyperlipidemia, which can be a risk factor for atherosclerotic vascular events.  

Objective: To determine the completeness in monitoring the fasting lipid profile (FLP), changes in 

lipid levels before and after the initiation of nilotinib, and changes in lipid levels after statin therapy. 

Method: This was a retrospective cohort study that included all patients with CML in the chronic or 

accelerated phase, who were receiving follow up under the haematology clinic of a regional referral 

hospital in the state of Perak, Malaysia. Patients who had been prescribed nilotinib from the beginning 

of January 2010 to June 2020 were included in the study, including patients who were still on 

treatment as well as those who, despite having their treatment discontinued during the observation 

period, still followed up in the clinic. The monitoring of FLP was defined as either “complete” (with 

both pre-initiation and post-initiation FLP available); or “incomplete” (with either one of pre-

initiation or post-initiation FLP available); or “not ordered”. An LDL level of ≥ 2.6 mmol / L was 

considered suboptimal. Since the changes in FLP parameters were found to not be normally 

distributed, the data were evaluated using the Wilcoxon test, whereby a two-tailed p-value of P < 

0.05 was considered statistically significant. Result: 61 patients who met the inclusion criteria were 

included. The FLP test was not ordered in 16 patients, incomplete in 33 patients and complete in 11 

patients (18%). Patients who had completed the test displayed a significant increase in median HDL, 

LDL, and total cholesterol level from 1.27 to 1.46 mmol / L (p = 0.009), 2.10 to 3.30 mmol / L (p = 

0.003) and 3.90 to 5.33 mmol / L (p = 0.005) respectively after the initiation of nilotinib. Statin was 

prescribed to 6 patients with a baseline mean LDL of 4.77 mmol / L, whereby the mean LDL was 

significantly reduced by 1.82 mmol / L (p = 0.003) after treatment. Conclusion: Patients experienced 

a significant increase in total cholesterol and LDL levels with nilotinib. Treatment with statin has 

elicited a significant reduction in LDL. Only a small proportion of patients received complete FLP 

monitoring, which warrants attention from the health authority.   

 

 

INTRODUCTION  

  

Chronic myeloid leukemia (CML) is a clonal disease of 

haematopoietic stem cells secondary to the chromosomal 

translocation of chromosomes 9 and 22, which forms the 

Philadelphia (Ph) chromosome, further resulting in the 

formation of the hybrid BCR-ABL fusion gene and its 

oncogenic product, BCR-ABL kinase. Deregulated tyrosine 

kinase activity plays a central role in the pathogenesis of CML 

[1]. 

 

The approval of the first-generation tyrosine kinase inhibitor 

(TKI), imatinib, in 2001 revolutionized the treatment of CML 

patients [2]. Imatinib had demonstrated superior efficacy 

compared to the standard therapy consisting of cytarabine and 

interferon, which resulted in a median survival period of only 
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about 6 years [3]. Treatment with TKIs renders CML less 

severe, and into a similar state as to chronic disease, with a life 

expectancy comparable to that of the general population [4]. 

However, the use of imatinib was forced to be discontinued in 

some patients who developed intolerable adverse events (AE) 

or disease resistance [5]. Later, more potent second-generation 

TKIs such as nilotinib, dasatinib, bosutinib, and ponatinib were 

approved [6]. Nilotinib was shown to induce a better major 

molecular response (MMR) and a lower rate of disease 

progression compared to imatinib [7-8]. 

 

Considering how patients may require lifelong TKI treatment, 

its safety profile is important. Namely, myelosuppression, 

cardiac and arterial vascular occlusive events, QT 

prolongation, pancreatitis, hepatotoxicity, electrolyte 

abnormalities, haemorrhage, and fluid retention were some of 

the more serious AEs that are associated with nilotinib [9]. 

Furthermore, other AEs that were commonly reported in 

clinical trials included rash, pruritus, headache, nausea, fatigue, 

alopecia, myalgia, and upper abdominal pain [9]. 

 

Hyperlipidemia is a major risk factor for cardiovascular 

diseases [10] and was reported to be associated with the use of 

nilotinib [9]. Indeed, the ENESTnd study reported an increase 

in total cholesterol and low-density lipoprotein (LDL) within 

three months of treatment [11]. Meanwhile, a study conducted 

by Rea et al. also discovered a significant increase in both high-

density lipoprotein (HDL) and LDL within 3 months of 

nilotinib treatment [12]. In a separate study, an elevation of 

total cholesterol and triglycerides (TG) was found in 28% and 

12% of patients who were treated with nilotinib, compared to 

an increase of total cholesterol and TG in only 4% and 8% of 

patients respectively when treated with imatinib [9]. 

Furthermore, a study in Poland revealed that metabolic adverse 

effects related to glucose and lipid metabolism as well as 

vascular events such as myocardial infarction and ischemic 

stroke were significantly more frequent in the nilotinib group 

compared to the dasatinib group [13] 

 

Aim of the study 

 

In the local setting, the monitoring of lipid profile and 

treatment-related complications of second-generation TKIs 

have not been adequately investigated in real-life settings. 

Therefore, we aimed to evaluate the occurrence of 

hyperlipidemia associated with nilotinib use and the 

completeness of fasting lipid profile monitoring among CML 

patients who were receiving follow up in the haematology 

clinic of a regional referral hospital in the state of Perak, 

Malaysia. 

 

 

 

METHOD 

 

This was a retrospective cohort study that involved all patients 

who started with nilotinib. All such patients were proven to 

have the Philadelphia chromosome (Ph+) CML and were 

diagnosed with either chronic-phrase CML (< 10% blasts in 

peripheral blood and bone marrow) or accelerated-phase CML 

(10% – 19% blasts in peripheral blood and bone marrow) based 

on classifications set by the World Health Organization [14]. 

Patients with Ph + acute lymphoblastic leukaemia (ALL) and 

those transferred to other hospitals were excluded. 

 

A list of CML patients, who had been prescribed nilotinib from 

the beginning of January 2010 to June 2020, was retrieved from 

the pharmacy’s dispensing records. Patients who were 

prescribed nilotinib but had their nilotinib treatment withdrawn 

or discontinued during the observation period, whilst still 

attending follow up sessions in the clinic, were also included. 

All patients received proprietary nilotinib (Tasigna®).   

 

There were 152 CML outpatients who obtained TKI (imatinib, 

nilotinib, and ponatinib) at the study centre during the study 

period, up to 1st June 2019, of which, 65 CML patients were 

prescribed nilotinib according to the pharmacy dispensing 

record, and all such patients were included in the study. 

 

The medical records of the patients were then traced from the 

haematology clinic, and the samples were collected using 

consecutive sampling. A standard data collection form was 

used to collect demographic and clinical data from paper-based 

and electronic medical records. The progress of the patients 

was followed from the initiation of nilotinib up to June 2020. 

 

The molecular response of the patients was determined based 

on their BCR–ABL1 transcript levels, whereby a major 

molecular response (MMR) is defined as a BCR – ABL1 

transcript level of ≤ 0.1% [6]. The patient’s FLP prior to 

initiation of nilotinib and at least one month after initiation was 

traced. Dyslipidemia was defined as having total cholesterol 

greater than 5.2 mmol / L, LDL greater than 2.6 mmol / L, TG 

greater than 1.7 mmol / L, and HDL less than 1.45 mmol / L in 

men and less than 1.2 mmol / L in women.  

 

The monitoring of FLP was defined as either “complete” (with 

both pre-initiation and post-initiation FLP available), or 

“incomplete” (either one of pre-initiation or post-initiation FLP 

available) or “not ordered”. Furthermore, the use of statin and 

the subsequent changes in FLP after initiation of statin were 

evaluated. However, in situations whereby patients had been on  
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a lipid-lowering agent prior to the initiation of nilotinib, the 

lipid profile of such patients were excluded from the analysis 

of changes in lipid profile.   

 

Statistical analysis was performed using SPSS® (version 20.0). 

The demographic characteristics of the patients, co-

morbidities, MMR and TKI treatment history were 

descriptively reported. Categorical data were presented as 

frequencies and percentage values, while continuous data were 

reported in the form of mean ± standard deviation (SD) or 

median (interquartile range [IQR]) if they were not normally 

distributed. 

 

All patients with partially missing data as well as patients who 

became lost to follow-up were included if they had complete 

records for nilotinib initiation and FLP results. In this 

experiment, hyperlipidemia associated with nilotinib presents 

itself as changes in total cholesterol, HDL, LDL and TG before 

and after nilotinib. The changes in FLP were not normally 

distributed and were therefore evaluated using the Wilcoxon 

test. A two-tailed p-value of P < 0.05 was considered 

statistically significant. 

 

RESULTS 
 

Of the 65 patients who were treated with nilotinib, 4 patients 

were excluded; 1 patient had been transferred to other hospital 

for care and the remaining 3 patients were diagnosed with 

Philadelphia positive (Ph+) ALL.  Most of the patients were 

male (50.8%), with a mean age at diagnosis of 42 ±15.8 years. 

The mean age at the time of nilotinib initiation was 44 ±15.8 

years.  Most of the patients (88.5%) were diagnosed to be at the 

chronic phase of CML at the time of diagnosis (Table I). 

 

 Nilotinib was administered as a first-line TKI to only 9 patients 

(14.8%), 2 of which were diagnosed with CML in the 

accelerated phase. The majority of patients (n = 52, 85.2%) 

switched to nilotinib as the second-line therapy due to several 

reasons as illustrated in Figure I. A total of 33 patients (54.1%) 

achieved MMR with a median of 9 months (IQR 17.3 months). 

Nilotinib was withheld in 18 patients (29.5%), including two 

patients who were diagnosed with cerebrovascular accident 

(CVA) after 3 years of nilotinib. Of the two patients with CVA, 

one patient had normal FLP, while the other had been on statin 

therapy before the initiation of nilotinib. 

 

There were 16 patients (26.2%) who had not been tested for 

FLP, while an incomplete FLP was observed in 33 patients (6 

patients only had pre-initiation FLP levels, while 27 patients 

only had post-initiation FLP levels). A total of 12 (19.7%) 

patients underwent complete FLP monitoring, with their FLP  

 

 

recorded for both pre-initiation and post-initiation (Table II), of 

which 11 of the 12 patients had a significant increase in median 

HDL, LDL and total cholesterol levels from 1.27 to 1.46 mmol 

/ L (Z: -2.599, p = 0.009), 2.10 to 3.30 mmol / L (Z: -2.937, p 

= 0.003) and 3.90 to 5.33 mmol / L (Z: -2.805, p = 0.005) 

respectively. However, the triglyceride levels of patients were 

reported to have a non-significant reduction from 1.59 to 1.35 

mmol / L (Z: -0.459, p = 0.646). 

Statin was prescribed to 12 patients (19.7%), with a mean pre-

treatment LDL of 4.77 mmol/L. The use of statin with a median 

duration of 95 days significantly reduced the mean LDL by 

1.82 mmol / L, resulting in a mean of 2.95 mmol / L (t = 2.966, 

P = 0.003). However, the reduction in LDL did not meet the 

optimal cut-off level for high CV risk patients, which was ≤ 2.6 

mmol / L [15]. 

 

 

Table I. Patient Socio-demographic and Clinical Characteristics (n = 61) 

 

Characteristics  Number (%) 

Gender   

   Male  31 (50.8) 

   Female  30 (49.2) 

Age at diagnosis, years  

   Mean 42.0  

   Range 8 - 76  

Ethnicity   

   Malay  36 (59.0) 

   Chinese  16 (26.2) 

   Indian  9 (14.8) 
Co-morbidities   

   Diabetes mellitus  10 (16.4) 

   Hypertension  15 (24.6) 
   Chronic kidney diseases  2 (3.3) 

CML phase at diagnosis  

   Chronic  54 (88.5) 
   Accelerated  7 (11.5) 

Nilotinib as   

   1st line TKI  9 (14.8) 
   2nd line TKI  52 (85.2) 

Reasons of switching nilotinib as 2nd line (n = 52) 

   Suboptimal response 31 (59.6) 

   Intolerance with imatinib 11 (21.2) 

   Loss of MMR  6 (11.5) 
   Disease progression   3 (5.8) 

   Unknown  1 (1.9) 

MMR   

   Yes  33 (54.1) 

   No  28 (45.9) 

Reasons of stopping nilotinib  (n = 18) 
   Mutation that resistant to nilotinib 6(33.3) 

- T315i  4 (22.2) 

- E255K  1 (5.6) 
- Y253H  1 (5.6) 

   Defaulted follow up    5 (27.8) 

   Suboptimal response 3 (16.7) 
   Cerebrovascular accident 2 (11.1) 

   Death  2 (23.9) 

 

CML: Chronic myeloid leukemia; MMR: Major molecular response; TKI: 

Tyrosine kinase inhibitor 
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DISCUSSION 

 

In general, we found that nilotinib was associated with a 

significant increase in total cholesterol, LDL, and HDL, but a 

non-significant reduction in TG. Notably, the proportion of 

patients with suboptimal LDL level had increased from 23.5% 

(n = 8) to 77.8% (n = 28) after starting nilotinib. The results 

were very similar to an earlier study in which there was an 

increase in the proportion of patients with suboptimal LDL at 

12 months of treatment from 48.1% to 88.9% [12]. Another 

study revealed that the incidence of hyperlipidemia with 

nilotinib therapy was 74.6%, which was significantly higher 

than that with dasatinib (46.4%) [16].  Similarly, our study 

showed a high proportion of patients with newly-occurring 

hyperlipidemia or worsening lipid profile. These findings, 

however, are in contrast with some clinical trials that report an 

increase in patients with suboptimal LDL of about 26.7% and 

27.6% for nilotinib 300 mg twice daily and 400 mg twice daily 

[11]. 

 

Our study found that slightly more than a quarter of patients did 

not have their baseline FLP recorded prior to the initiation of 

nilotinib, indicating an inadequate FLP monitoring. In that 

regard, it is noteworthy that the current local clinical practice 

guideline does not require physicians to perform a baseline 

FLP. This fact prompts physicians to use clinical judgement 

and experience in deciding on whether or not to initiate a 

baseline FLP measurement [15]. Several common factors that 

influence the decision of physicians in such a scenario include 

patient age, comorbidity status, and risk of developing 

atherosclerotic cardiovascular diseases [17]. 

 

Consistent with the main cohort, we observed a significant 

increase in total cholesterol, LDL, HDL, and a non-significant 

reduction in TG among the subgroup of patients with pre-

initiation and post-FLP monitoring. This was in congruence 

with a Czech study, whereby the total cholesterol, LDL, HDL 

had increased significantly from 4.5 (2.8 - 6.9)  to 5.5 (3.9 - 6.8) 

mmol / L, 2.7 (1.4 - 5.4) to 3.0 (2.0 - 4.4) mmol / L, 1.0 (0.4 - 

1.8) to 1.5 (1.0 - 2.8) mmol / L, respectively, while TG was 

significantly reduced from 1.95 (0.8 - 4.8) to 1.32 (0.6 - 5.9) 

mmol/L during the first year of nilotinib treatment [18]. 

However, disparate evidence seems to suggest that both LDL 

and HDL elevation can be observed as early as 3 months of 

nilotinib initiation among those with CML in the chronic phase 

[12]. 

Therefore, in light of several findings mentioned earlier, FLP 

investigation should be recommended before initiation as well 

Table II. Monitoring of Fasting Lipid Profile 

 

 

 

Number 

(%) 

Baseline 

(mmol/L) 

After 

nilotinib 

(mmol/L) 

p-

value 

Pre-

treatment 

initiation 

only 

6 (9.8) 

LDL: 1.90 

(IQR 1.08) 

NA NA 

HDL: 1.14 

(IQR 0.73) 
TC: 3.78 

(IQR 1.78) 

TG: 1.37 
(IQR 1.82) 

     

Pre and 

post 

treatment 

initiation 

*11 
(19.7) 

LDL:  2.10 
(IQR 1.00) 

LDL: 3.30 
(IQR 1.77) 

0.003 

HDL: 1.27 

(IQR 0.66) 

HDL: 1.46 

(IQR 0.42) 
0.009 

TC: 3.90 

(IQR 1.30) 

TC: 5.33 

(IQR 1.63) 
0.005 

TG: 1.59 
(IQR 0.79) 

TG: 1.35 
(IQR 0.71) 

0.646 

     

Post-

treatment 

initiation 

only 

#25 
(44.3) 

NA 

LDL: 3.50 

(IQR 1.85) 

NA 

HDL: 1.46 

(IQR 0.75) 
TC: 5.30 

(IQR 1.70) 

TG: 1.27 
(IQR 0.96) 

     

No 

fasting 

lipid 

profile 

ordered 

16 
(26.2) 

NA  NA 

 
*Total patient with pre and post FLP was 12. One patient was excluded 

due to pre-existing statin use. 

 

#Total patient with post FLP was 27. One patient was excluded due to 

the LDL repeated less than 1 month after initiation of nilotinib; and one 

patient with pre-existing statin use. 

 

Note: Among the 16 patients (27.6%) with at least one FLP ordered 

before initiation of nilotinib, 23.5% of them had suboptimal LDL 

(median LDL: 2.05 mmol/L, IQR 0.93 mmol / L). Among the 36 patients 

(60.7%) with at least one FLP ordered after initiation of nilotinib, 77.8% 

had suboptimal LDL (median LDL: 3.30 mmol / L, IQR 1.67 mmol / L).  

Abbreviations: LDL: high-density lipoprotein; HDL: high-density 

lipoprotein; TC: total cholesterol; TG: triglycerides; NA: not applicable. 

 
 

Figure I. Reasons of Switching Nilotinib as Second Line TKI (n = 52) 



Lee P.et al. Mal J Pharm 8 (1) 2022, 32-37 

 

36 

 

as after three months and after six months of nilotinib initiation, 

followed subsequently by a yearly follow-up [19]. 

Cardiovascular risk stratification, supplemented with a baseline 

FLP, should be planned for all patients prior to the initiation of 

nilotinib [20]. The use of the Framingham general 

cardiovascular risk scores [21]can also be used to predict the 

risk of developing a cardiovascular event in such patients, 

among other steps such as setting an optimal level of LDL, 

which would allow the guiding of patient selection and 

intensity of monitoring. It is believed that these steps would 

minimize treatment-limiting complications and improve 

treatment outcomes [11] 

 

In addition, health education is important to empower patients 

towards actively participating in managing his or her treatment.  

An example of such an event can be seen in a local pharmacy 

care program with dedicated pharmacists was implemented to 

educate patients on the disease, treatment-related issues and 

adherence. It allowed physicians and pharmacists to counsel 

high-risk CML patients who started with nilotinib, 

incorporating educational modules on healthy lifestyle and diet, 

weight management, smoking cessation, and engagement in 

physical activities [10]. 

 

Among the 12 patients who started statin therapy, the LDL 

level was significantly reduced from 4.77 mmol / L to 2.95 

mmol / L (SD±1.49 mmol / L). Nevertheless, it is important to 

note that the initiated statin therapy had not been properly 

monitored for patient adherence or the appropriateness of the 

statin used. Furthermore, the degree of LDL lowering subjected 

to the dose of statin used. High density statin (atorvastatin 40-

80mg) or moderate density statin (atorvastatin 10-20mg) is 

associated with a 50% and above or 30 - 49% of LDL lowering 

effect [22].  The importance of statin therapy in nilotinib 

therapy is indubitable. In fact, a study by Rea et al. reported 

that the use of statin among patients with elevated LDL after 

initiation of nilotinib had significantly reduced the LDL level 

by 2.22 mmol / L [12]. It is evident that timely intervention with 

statin can effectively reduce cholesterol level [11], lowering the 

risk of atherosclerosis and cardiovascular diseases. However, it 

is necessary to exercise caution before statin initiation to avoid 

any potential drug-drug interactions with nilotinib [9]. 

Furthermore, the use of second-generation statins that is not 

metabolized by CYP3A4 such as rosuvastatin and pravastatin 

is preferred, as nilotinib may inhibit the metabolism of first-

generation statins such as simvastatin [23] 

 

A limitation of this study lies in the fact that this was merely a 

single-centre study with a small sample size. Furthermore, 

baseline characteristics such as body mass index (BMI), 

comorbidity status, diet, physical activities were not evaluated, 

and we were therefore unable to determine the predictors of 

hyperlipidemia. Prospective studies should investigate baseline 

FLP for patients have been started on nilotinib, while also 

ascertaining the presence of risk factors including age, smoking 

status, and medical history. Scheduled FLP monitoring should 

be established on conjunction to identifying risk factor in order 

to better understand the causality between the incidence of 

hyperlipidemia and nilotinib therapy. The long-term 

cardiovascular outcomes of nilotinib treatment, including the 

development of cardiovascular diseases, should also be 

evaluated. Finally, the current study also did not evaluate the 

type of statin used or its corresponding dose, and neither was it 

able to analyze temporal trends pertaining to the lipid-lowering 

effect or the patients’ adherence. Hence, the ability of statin 

therapy to improve the FLP outcomes of patients in the context 

of this experiment cannot be truly elucidated on account of the 

lack of information.  

 

CONCLUSION 

 

A significant increase in total cholesterol and LDL levels is 

observed in patients treated with nilotinib. Statin therapy is 

shown to elicit a significant reduction in LDL. However, only 

a small proportion of patients received complete FLP 

monitoring. The findings suggest that routine FLP monitoring 

at baseline and after initiation are crucial in minimizing 

treatment-limiting complications and optimising treatment 

outcomes. 
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