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Abstract

Treatment for chronic myeloid leukemia (CML) has improved substantially in the last 20 years, 

especially since the introduction of oral BCR-ABL inhibitors a decade ago. However, for patients 

to reap the benefits of BCR-ABL inhibitors, they must likely be on therapy for the remainder of 

their lives. In this situation, adherence to medication becomes a concern. Adherence to therapy for 

chronic health conditions, including CML, has been demonstrated to be poor. Studies have shown 

nonadherence in CML to be common in one-third or more of patients, and 100% adherence is rare. 

Furthermore, evidence suggests that reduced adherence to BCR-ABL inhibitors is associated with 

reduced efficacy and increased healthcare costs. Factors that can cause nonadherence, including 

dose, toxicity, time from diagnosis to prescription, and the number of concomitant medications, 

should be addressed and monitored by the physician. To maximize adherence, CML treatment 

should be individualized to the patient and simplified as appropriate.
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Introduction

Chronic myeloid leukemia (CML) is a hematopoietic stem cell disease that accounts for 

15% of adult leukemias.1 Much progress has been made in the field of CML therapy over 

the last 20 years. Initially stem cell transplantation, which was intended to be curative, was 

the preferred therapy; however, its use is limited by donor availability and toxicity in older 

patients.1 The dismal prognosis faced by patients with CML when chemotherapy was the 

only nontransplant treatment option was modestly improved by the introduction of 

interferon.2 Substantial improvement in prognosis followed the approval of oral tyrosine 

kinase inhibitors targeting BCR-ABL (the oncoprotein associated with CML) beginning 
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with imatinib in 2001.3 Before the introduction of BCR-ABL inhibitors, 5-year CML 

survival rates with interferon or chemotherapy were 57% and 42%, respectively.2 In 

contrast, first-line therapy with imatinib is associated with 5-year overall survival rates of 

83% to 89%.4,5

Because most patients with CML are in the chronic phase (CP) at diagnosis,6 preventing 

disease progression typically will require a prolonged period of treatment. Although BCR-

ABL inhibitor therapy has shown good efficacy, to maintain response patients may need to 

remain on therapy for the rest of their lives. As the median age of patients with CML at 

diagnosis is 66 years and the average life expectancy in the United States is 78 years of age, 

this can translate into a decade or more of continuous treatment.7,8

Until 2010, imatinib was the only BCR-ABL inhibitor indicated for the first-line treatment 

of CML.3 However, the second-generation BCR-ABL inhibitors (dasatinib and nilotinib) 

now have been approved for first-line as well as second-line therapy.9,10 Current guidelines 

and recommendations state that patients demonstrating adequate response to BCR-ABL 

inhibitors should be continued indefinitely on the established treatment.1,11 Data regarding 

long-term use of BCR-ABL inhibitors are available primarily for imatinib. In the most 

recent follow-up of the International Randomized Study of Interferon and STI571 (IRIS), at 

the 8-year data cutoff, 55% of patients remained on imatinib therapy and 45% had 

discontinued treatment: 16% due to unsatisfactory therapeutic outcome, 6% due to adverse 

events and safety, 3% due to stem cell transplantation, 3% due to death, and 17% for other 

reasons including withdrawal and lack of renewal of consent.12

Maintaining adherence to BCR-ABL inhibitor dose schedules is important to ensure patients 

receive prescribed treatment at the optimum dose intensity. Herein we discuss issues of oral 

medication adherence in chronic conditions in general and in CML specifically, including 

treatment- and non-treatment–related factors that may affect adherence and thus 

optimization of therapy.

Adherence to Oral Therapies of Chronic Conditions

Adherence may be defined as the degree to which a patient takes medication as prescribed 

by a physician. Methods to monitor adherence to patient-/caregiver-administered treatments 

include direct assessments (eg, observation and blood or urine collection to determine drug, 

metabolite, or biomarker levels [clinically applicable to only select agents]) and indirect 

assessments (eg, clinical response, patient interviews or surveys, medication diaries, pill 

counts at follow-up visits, medication event monitoring systems [MEMS] to record the date 

and time of bottle openings, and review of pharmacy or insurance records).13,14 Prescription 

refill history also is used to calculate medication possession ratio (MPR), defined as the total 

days’ supply of drug acquired in a year divided by 365, or as drug supply dispensed (days) 

divided by actual duration of dosing (days). A limitation of the MPR method is that it does 

not distinguish delays in medication renewals that arise from physician-prescribed treatment 

delays and/or dose reductions as opposed to patient nonadherence.

In addition to the lack of a gold standard for measuring adherence, there is no consensus as 

to what constitutes adequate adherence. Clinical trial investigators have used values varying 
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from 80% to 95% of prescribed doses taken, although such cutoffs generally have little 

supporting evidence, and the level of adherence required to achieve the desired therapeutic 

outcome will vary depending on the treatment and regimen used.13,14 This issue is 

particularly relevant to oral therapies, for which the elimination half-life of a given agent can 

substantially influence the degree of nonadherence tolerable without affecting therapeutic 

outcomes.14 However, the effect of elimination half-life on adherence requirements has not 

been examined.

Adherence generally is high for physician-administered therapies, including infusion-based 

treatments. However, oral therapies often are preferred by patients because they offer greater 

convenience and autonomy; however, patient-/caregiver-administered oral therapies often 

are associated with poor adherence.15,16 Even in clinical trials, where adherence could be 

expected to be higher than in the general patient population (due to the rigorous monitoring 

requirements), treatment adherence can be less than optimal.17,18

Low adherence is of particular concern in the long-term treatment of chronic diseases, 

especially those that present asymptomatically, as patients may experience treatment-related 

adverse events without obvious benefits.14 In one retrospective cohort study of over 30,000 

patients, it was estimated that only 43% of patients taking statin drugs were adherent after 6 

months.15 Even in the field of oncology, where patient motivation may be expected to be 

high, nonadherence is an issue.16 This can take the form of overadherence (taking more 

medication than is prescribed), which can result in increased toxicity.14 However, a 

literature review of adherence studies that evaluated oncology patients taking oral therapy 

(conditions included hematologic malignancies, breast cancer, ovarian cancer, small cell 

lung cancer, and Hodgkin’s disease or non-Hodgkin lymphoma) found adherence to range 

from 100% to as low as 16% in clinical trials.14,19

Most studies of adherence to cancer therapy have been conducted in patients with breast 

cancer. A literature review found that, in the clinical practice setting, adherence to endocrine 

therapy for breast cancer (as determined by prescription refills recorded in an insurance 

database or telephone surveys) ranged from 50% to 70% over periods of 4 to 5 years.20 

Similarly, patient surveys regarding adjuvant hormonal therapies (tamoxifen and/or 

aromatase inhibitor, N = 8769; and tamoxifen only, N = 2378) found that 49% and 77% of 

patients, respectively, were adherent to treatment.21,22 Furthermore, in a subset of the 

tamoxifen-only study (n = 309), filled prescriptions covered only 50% of treatment days 

during the fourth year of treatment.22

Poor treatment adherence has been estimated to account for 33% to 69% of medication-

related hospital admissions and may be associated with higher rates of disease progression 

and mortality.13 An adherence outcomes study of breast cancer patients (N = 2080) that 

utilized a retrospective medical record analysis showed that lower adherence to tamoxifen 

treatment (ie, < 80% Adherence Index: days of coverage/duration of therapy) was associated 

with a small but significantly decreased rate of survival (hazard ratio, 1.10, 95% confidence 

interval [CI], 1.001–1.21; P = .046).23 In addition to the health effects potentially associated 

with poor adherence, worsening disease may be mistaken by the physician for drug 
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resistance, leading to unnecessary diagnostic tests, hospitalization, and/or changes in 

treatment.14

Dosage and dosing schedule can offer insights into possible issues that may arise around 

adherence. For example, dosing often is an important factor in the risk-benefit assessment of 

anticancer agents. Dose-optimization studies of dasatinib in patients with CML have shown 

that different dosing schedules can significantly affect the safety profile of the drug.24,25

Factors Affecting Adherence to Therapy of Chronic Disease

Barriers to adherence fall into 3 general areas: patient-, treatment-, and physician-related 

(including the healthcare system; Fig). Patient-related barriers can include age, 

psychological factors, and patient knowledge and beliefs. Studies have shown that 

adolescents are particularly prone to nonadherence with oral anticancer agents,14,16,19 while 

other research has found that patients with breast cancer aged <45 years or >75 years appear 

more likely to be nonadherent.21,22 Psychological factors, including depression or other 

mental illness as well as cognitive impairment also may lower adherence.13,14 Conscious 

reasons cited by patients for nonadherence include forgetfulness, other priorities, decision to 

omit doses, lack of information, and emotional factors.13 Adherence also may suffer if 

taking the medication as prescribed requires a substantial change in patient behavior.14 In 

addition, if a patient believes that the medication is doing them more harm than good, he or 

she may not adhere to the therapy as prescribed.13,14

Treatment-related barriers can include dose frequency or complexity, side effects (including 

toxicity), immediacy/evidence of benefit, cost of treatment, and time from diagnosis.13,14,19 

A recent systematic review of 20 prospective studies used MEMS to examine the impact of 

dosing frequency (1–4 times daily) on adherence to oral medications for chronic conditions 

associated with asymptomatic periods (all noncancer conditions).18 Once-daily oral 

regimens were associated with an increase in days of adherence versus more frequent dosing 

(2% to 44% more days than twice-daily regimens and 22% to 41% more than three-times-

daily regimens across the individual studies), which reached statistical significance (P < .05) 

in 15 of the 20 studies.18

The relationship between patient and practitioner can also play a role in adherence. 

Physicians and/or medical staff may exacerbate nonadherence by: prescribing complex 

regimens, not ensuring that the patient understands the proper use of the medication, not 

adequately explaining how the disease develops or progresses or the risks and benefits of 

treatment, and/or by not taking patient lifestyle or medication/insurance costs into 

consideration. Any of these events can translate into impaired physician-patient 

communication or a poor physician-patient relationship.13,14

Healthcare system–related barriers to adherence include limited/inconvenient access to 

healthcare (which in turn would affect the frequency and timing of obtaining and filling 

prescriptions) and high cost of treatment.13,14 A formulary change (requiring patients to 

switch to a new medication that may have new dosing requirements or safety concerns) or 

negative patient experience with their overall care also have the potential to affect patient 

adherence to a prescribed treatment regimen.
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Adherence to BCR-ABL Inhibitor Therapy in Patients With CML

Because patients with CML-CP may present without symptoms and because lifelong 

medical treatment currently is required to prevent disease progression, achieving 100% 

adherence may be challenging. Adherence to BCR-ABL inhibitor treatment has been 

predominantly examined in studies of patients prescribed imatinib for CML which have 

found that a substantial proportion of patients with CML are nonadherent.26,27

In a retrospective study of pharmacy prescription data (N = 4043) for imatinib, which 

included patients with CML or gastrointestinal stromal tumors (GIST), Tsang et al found 

that patients with CML had a mean MPR of 78% (slightly higher than the mean MPR of 

73% observed in the subset of patients with GIST).28 A retrospective cohort study by St 

Charles et al using employer-based prescription data from patients with CML who received 

≥ 2 prescriptions of imatinib (n = 430) defined nonadherence as an MPR of ≤ 85%. In this 

study, 40% of patients were classified as nonadherent over a 12-month follow-up period.29 

In a retrospective survey of healthcare claims data from 267 patients with CML on imatinib, 

Darkow et al found a mean MPR of 77% during the first year of treatment. In this study, 

31% of patients interrupted therapy (ie, failed to refill imatinib within 30 days of the 

previous prescription’s runout date), although all of these patients resumed treatment within 

the 12-month follow-up period.26 A second retrospective survey of healthcare claims data in 

patients with CML (N = 592) on imatinib by Wu et al found a mean MPR of 79%, with 41% 

of patients having an MPR of < 85%.27

The Adherence Assessment with Glivec: Indicators and Outcomes (ADAGIO) prospective 

study investigated the prevalence of imatinib adherence in 169 Belgian patients with 

CML.30 According to the Basel Assessment of Adherence Scale (BAAS) with 

Immunosuppressive Medication (a 4-question interview, adapted for imatinib), 36% of 

patients at baseline and 33% at follow-up were considered nonadherent. Among patients in 

this study, only 14% took imatinib exactly as prescribed and achieved 100% adherence 

according to pill counts and patient self-reports.30

Poor adherence may be associated with poor response to treatment. In CML, direct and 

indirect measures of dose intensity can be used to identify an association between 

continuous, adequate BCR-ABL inhibitor exposure and a higher likelihood of response and 

positive outcomes. For example, in a Hammersmith Hospitals retrospective analysis of 

prospectively obtained data from patients with CML-CP (N = 204) receiving imatinib, 

dosing was started at 400 mg/day and adjusted as needed to address patient tolerance and 

response. In this analysis, there was a positive association between imatinib dose and the 

probability of achieving complete cytogenetic response (CCyR). Specifically, among 

patients remaining in CP at 12 months, those who had received a mean dose of imatinib > 

350 mg/day over the first 6 months of therapy had a higher cumulative incidence of CCyR 

over 5 years than those who had received lower doses (89% vs 62%; P = .003).5 While dose 

reductions in this study were based on patient tolerance or response and not poor patient 

adherence, these results highlight the impact of inadequate dose levels on patient outcomes 

as is observed with reduced adherence to therapy.
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A study of 280 patients with any-stage CML (n = 276) or Philadelphia chromosome–

positive acute lymphoblastic leukemia (Ph+ ALL, n = 4) treated with dasatinib or nilotinib 

in first- and second-line settings (mean follow-up, 20 months) demonstrated that dose 

reductions and/or interruptions were associated with reduced failure-free survival in the 

overall population (P < .001). When patient subsets were analyzed by disease stage, this 

association also was found in individuals with CML-CP receiving dasatinib or nilotinib as 

first-line treatment (n = 98; P < .03); however, no similar association was observed with 

other patient subsets, possibly due to their small size (n ≤ 75). BCR-ABL inhibitor dose 

reduction and/or interruption had no effect on rates of major cytogenetic response or CCyR 

in any of the patient subsets.31

Subsequent research has shown that nonadherence, which may lead to decreased dose 

intensity, may be associated with lower response rates. In addition, dose interruptions, 

reductions, or discontinuations for the management myelosuppression9 may contribute to 

adverse outcomes.32

In the ADAGIO study, suboptimal response to treatment was defined as an incomplete 

hematologic response at 3 months, less than a partial cytogenetic response at 6 months, less 

than a major molecular response (MMR) at 18 months, or loss of MMR with other 

limitations or chromosomal abnormalities.30 Patients in this study with a suboptimal 

response to imatinib had a higher mean percentage of imatinib doses not taken than those 

achieving an optimal response (23% vs 7% based on pill counts [percentages calculated as 

proportions multiplied by 100]; P = .005).30

Another study from the Hammersmith Hospitals assessed adherence to imatinib using 

MEMS in patients with CML-CP (N = 87) who had achieved CCyR with imatinib 400 

mg/day after a median treatment duration of 60 months. This analysis found that the degree 

of adherence (calculated as being > 90% or ≤ 90%), measured over a median of 91 days, 

was an independent predictor significantly associated with an inability to achieve molecular 

response.33 In addition, the 6-year probability of MMR and complete molecular response 

(CMR) strongly correlated with adherence rates: MMR rates were 14% versus 94% with an 

adherence of ≤ 90% and > 90%, respectively (P < .001), and CMR rates were 0% versus 

44% (P = .002; Table 1). No patients with an adherence of ≤80% achieved a molecular 

response. In addition, patients whose imatinib dose was increased appeared to have a lower 

adherence rate (86%).33

Current management guidelines state that if resistance to BCR-ABL inhibitors is 

encountered in the clinic, nonadherence should be investigated.1 Furthermore, poor 

outcomes may increase costs. In the surveys of CML imatinib healthcare claims data from 

American insurance providers conducted by Darkow et al and Wu et al, poor adherence to 

imatinib treatment was associated with increased healthcare costs. Darkow et al found that 

MPR inversely correlated with both medical costs (defined as all costs except prescription 

costs; P < .001) and healthcare costs (defined as medical and prescription costs, excluding 

imatinib; P < .001).26 Wu et al showed that patients with low MPR (< 85%) had more all-

cause inpatient visits (4.1 vs 0.4; P < .001) and inpatient days (14.8 vs 1.8; P < .001) 

compared with those with a high MPR (≥ 85%; Table 2). Non-imatinib costs also were 
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283% higher (US$56,324) in the low-MPR group compared with the high-MPR group (P < .

001).27 Although MPR was inversely correlated with medical costs and healthcare 

expenditures in both studies,26,27 it is unclear whether nonadherence caused increased 

medical complications and thereby healthcare costs, or whether increased medical 

complications and hospital admissions (and consequently, healthcare costs) caused 

nonadherence to therapy.

Factors Affecting Adherence to BCR-ABL Inhibitor Therapy in Patients With 

CML

Predictors of BCR-ABL inhibitor nonadherence also have been predominantly studied in 

patients receiving imatinib. In general, data regarding the effect of age, gender, or length of 

imatinib exposure on adherence are inconsistent. However, several significant predictors of 

adherence have been identified across studies, including imatinib dose, time between CML 

diagnosis and imatinib prescription, and number of concomitant medications.

In their retrospective survey of employer-based prescription data for imatinib, St Charles et 

al showed that an MPR of < 85% was significantly associated with younger age (P < .05), 

shorter duration of exposure to imatinib (P < .001), an imatinib starting dose of ≤ 400 

mg/day (P < .005), longer time between CML diagnosis and imatinib prescription fill (P < .

0005), a higher number of concomitant prescriptions (P < .05), and a higher copayment 

percentage (P < .01).29 In their retrospective survey using pharmacy prescription data for 

patients with either CML or GIST, Tsang et al measured adherence by MPR and medication 

persistency (defined as time on therapy without significant gaps in refills). Patients initially 

treated with imatinib 300 to 400 mg/day showed the greatest persistency (13.0 and 12.9 

months, respectively, vs 8.5 months average for all patients) and the greatest adherence 

(38.5% with 100% adherence vs 11.5% for other regimens).28

In their retrospective survey of CML imatinib healthcare claims data, Darkow et al 

examined both MPR and cancer complexity. Complexity was measured according to 

diagnosis codes for disease activity (eg, polyneuropathy in malignant disease, ICD-9-CM 

357.3) or adverse events (eg, malnutrition, ICD-9-CM 263.9) that were indicative of 

increased difficulties in the clinical management of the disease.26 This study found that 

MPR was lower among women (P = .003), patients with high cancer complexity (P = .003), 

and patients with a higher imatinib starting dose (≥ 600 mg vs ≤ 400 mg, P = .04); further, 

MPR was inversely correlated with the number of concomitant medications (P = .002). 

Women were more likely to interrupt treatment than men (P = .009), as were those with high 

cancer complexity (P = .03).26

In the ADAGIO study, there was a weak correlation between patient-reported 

“bothersomeness” of symptoms and adherence behavior (correlation: rbs= −0.240, P = .

007).30 This multivariate analysis was performed to evaluate adherence parameters 

(capturing BAAS scores, 10-cm visual analog scale ratings converted to a 0–100 score, and 

pill counts) using data from ≥ 160 patients with CML.30 In this analysis, other parameters 

correlated with nonadherence were (in descending order of canonical loading) higher age 

(0.649), longer time since CML diagnosis (0.272), living alone (0.246), median duration of 
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treatment follow-up visits (0.237), male sex (0.194), longer time on imatinib (0.193), and 

imatinib dose ≥ 600 mg/day (0.193). The parameters correlated with the most substantial 

improvement in adherence (measured as decreased nonadherence) were the number of active 

patients with CML seen by the physician in the past year (−0.363) and patient knowledge of 

disease and treatment (−0.314).30

Toxicity, Complexity of Treatment, and Adherence to CML BCR-ABL 

Inhibitor Therapy

The adverse events predominantly associated with BCR-ABL inhibitor therapy are 

hematologic.3,9,10 QTc prolongation and liver function abnormalities (eg, elevated bilirubin) 

are class effects in BCR-ABL inhibitors3,9,10; however, they are asymptomatic and unlikely 

to affect adherence. Clinically symptomatic adverse events may include fluid retention, 

peripheral edema, rash, and musculoskeletal events for imatinib3; pleural effusion, bleeding 

events, rash, and musculoskeletal events for dasatinib9; and rash and musculoskeletal events 

for nilotinib.10

Polypharmacy that includes BCR-ABL inhibitors may negatively affect adherence, either by 

increasing treatment complexity (noted earlier as a known barrier to adherence) or by 

increasing toxicity through drug-drug interactions. Imatinib, dasatinib, and nilotinib are 

hepatic CYP3A4 substrates; therefore, the concomitant use of drugs that inhibit CYP3A4 

may increase patient BCR-ABL inhibitor exposure, with subsequent increased risk of 

toxicity. Strong CYP3A4 inhibitors include azole antifungals, erythromycin, clarithromycin, 

indinavir, nelfinavir, ritonavir, and nefazodone. Grapefruit juice also is a CYP3A4 inhibitor 

and should be avoided while taking any of the above BCR-ABL inhibitors. Similarly, BCR-

ABL inhibitors may reduce the metabolic clearance of other substrates of CYP3A4, raising 

the risk of toxicity from these agents. Additionally, inducers of CYP3A4 (eg, rifampin, 

rifabutin, phenytoin, dexamethasone, carbamazepine, phenobarbital) may decrease BCR-

ABL inhibitor exposure, necessitating dose escalation.3,9,10

Other specific drug interactions with BCR-ABL inhibitors also are important to note. 

Because warfarin is metabolized by CYP2C9 and CYP3A4, patients receiving imatinib who 

require anticoagulation should receive low-molecular-weight or standard heparin instead of 

warfarin. Also, coadministration with imatinib may increase systemic exposure to 

acetaminophen,3 whereas use of acid-suppressing drugs may alter the pH-dependent 

solubility and subsequent exposure of dasatinib and nilotinib.9,10

Food restrictions also may increase the complexity of treatment. Fasting requirements in 

particular are one factor known to negatively affect treatment adherence.34 Patient surveys 

suggest that 12% to18% of patients are nonadherent with at least one of the bisphosphonate 

administration requirements, which include fasting rules.35 In the treatment of patients with 

CML, eating is known to increase nilotinib bioavailability and strict fasting is required 2 

hours before and 1 hour after administration. Proactive patient discussions can help 

determine the likelihood that a patient’s schedule can readily support adherence to optimal 

timing required for medication in relation to meals.
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Treatment Optimization to Ensure Adherence

Nontreatment factors such as healthcare access (eg, more convenient appointments and 

reduced patient cost burden) may improve adherence. Supervision of the patient’s treatment 

and patient-directed education also may improve adherence by helping the patient better 

understand the disease, their treatment, and the importance of self-monitoring for adverse 

events.13,19 However, a systematic review of over 6500 citations, with full review of 549 

articles published between 1967 and 2001, did not find a predictably effective approach to 

ensuring optimal adherence; it was concluded that most methods for improving adherence 

for chronic health problems usually are complicated, costly, and not consistently 

successful.36 However, based on what we do know, prompt prescription of BCR-ABL 

inhibitors after CML diagnosis and effective patient supervision, which includes early and 

ongoing education regarding CML and its treatment, are likely to increase adherence.

Dealing proactively with toxicity due to BCR-ABL inhibitors also is important and may 

improve medication adherence. The patient should be educated to recognize and 

immediately report symptoms of key adverse events (eg, fever, unusual bruising or bleeding, 

swelling or weight gain, shortness of breath, significant fatigue). The physician should be 

diligent in monitoring the patient because discussions with patients at follow-up clinic visits 

may reveal signs of adverse events that the patient does not recognize for him- or herself. 

Toxicity resulting from BCR-ABL inhibitors generally is manageable through dose 

reduction or interruption and appropriate supportive care.37 Physicians should promptly 

provide appropriate management of adverse events when detected.

Patients who are already experiencing or are at risk for adverse events with a specific BCR-

ABL inhibitor should be offered alternative treatment in accordance with current 

guidelines.1 Specifically, treatment options other than dasatinib should be considered in 

patients at risk for or already suffering from severe bleeding or pleural effusion. Nilotinib 

should not be preferentially chosen for patients with a history of or risk factors for diabetes 

mellitus, pancreatitis, hepatic disease, or rash. Imatinib should not be preferentially selected 

for patients with hepatic disease or fluid retention. However, in the first-line study setting, 

nilotinib-associated hyperglycemia has been reported as typically mild, transient, and 

manageable, and without causing treatment discontinuation in patients with type II 

diabetes.38 In addition to specific risks, it is useful to consider comedication issues. In 

general with BCR-ABL inhibitors, concomitant strong CYP3A4 inhibitors and inducers 

should be avoided whenever possible. If the use of strong CYP3A4 inhibitors or inducers 

cannot be avoided, BCR-ABL inhibitors should be delivered with appropriate dose 

adjustment, as recommended in the prescribing information. As drugs that alter stomach pH 

are known to reduce the solubility and exposure of dasatinib and nilotinib, simultaneous 

administration of these BCR-ABL inhibitors with proton pump inhibitors, H2 antagonists, 

and antacids should be avoided.9,10 In the event acid-suppressing drugs are necessary, these 

medications should only be administered several hours before or after a dasatinib or nilotinib 

dose. In general, reviewing concomitant treatments and simplifying or reducing them if 

possible may lead to improved adherence overall, as simpler, less complex regimens are 

associated with greater adherence.
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Conclusions

Nonadherence to medication is a widespread problem. Although oral therapies generally are 

preferred by patients over injectable or intravenous ones, they also are known to have 

reduced adherence rates. Studies have indicated that adherence to oral therapies for chronic 

health problems, including cancer, can be quite poor; this is particularly true for conditions 

that may have asymptomatic presentations such as CML, which is most often diagnosed in 

the chronic phase. Nonadherence rates for first-line imatinib use have been reported to range 

from 20% to 40%, and the ADAGIO study (N = 169) found that just over one-tenth of 

patients were 100% adherent to imatinib therapy.

Evidence suggests that poor adherence to BCR-ABL inhibitor therapy is associated with 

reduced efficacy and increased healthcare costs. Studies that have measured adherence to 

imatinib have demonstrated that good adherence is significantly associated with higher 

molecular and cytogenetic response rates in patients with CML. Other retrospective claims 

database studies indicate that poor adherence leads to greater resource utilization (eg, 

inpatient visits and days) and increased non-imatinib costs.

Based on current evidence, there are several recommendations for BCR-ABL inhibitor use 

that can help optimize adherence. When indicated, a prescription for BCR-ABL inhibitor 

therapy should be provided promptly following CML diagnosis, as early prescribing has 

been a consistent predictor of adherence across studies. Another predictor of adherence is 

the number of concomitant medications being taken by the patient. Therefore, any steps that 

can be taken to simplify the overall medical management of the patient, ideally involving 

cooperation between the patient’s oncologist and primary care physician, should be a 

priority. Furthermore, clear and effective education and communication with the patient and 

proactive management of toxicity if identified are likely to improve the prospects for good 

adherence. Overall, BCR-ABL inhibitor treatment selection should be individualized for 

patients, taking into account comorbidities, concomitant medications, and their level of 

independence/responsibility.
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Figure 1. 
Factors Likely to Promote Treatment Nonadherence
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Table 1

Probable Rates of 6-Year MMR and CMR by Level of Adherence to Imatinib33

Response Rate of Adherence

≤ 90% ➢90%

MMR 14% 94% P < .001

CMR 0% 44% P = .002

CMR = complete molecular response; MMR = major molecular response.
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Table 2

Mean Number of All-Cause Inpatient Visits or Days by Level of Adherence to Imatinib27

Inpatient Requirements Rate of Adherence

< 85% ≥ 85%

Inpatient visits 4.1 0.4 P < .001

Inpatient days 14.8 1.8 P < .001
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