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ABSTRACT

BACKGROUND: Adherence to treatment is correlated with treatment success 
in chronic myeloid leukemia (CML). CVS Specialty explored novel methods to 
improve adherence in this population to ensure optimal adherence and lower 
the risk of unsuccessful treatment. One novel program explored involved an 
interactive 2-way clinical messaging technology that coaches patients with 
adherence and knowledge about taking their treatment and managing their 
conditions. Clinical secure messaging is a 2-way messaging program distinct 
from the 1-way refill reminders and order status messages that patients were 
receiving if opted into the messaging program. 

OBJECTIVE: To assess the effect on adherence of 2-way clinical messaging 
in a CML population treated with tyrosine kinase inhibitors (TKIs) compared 
with patients enrolled in 1-way refill reminders.

METHODS: A retrospective cohort study was conducted using prescription 
claims data. Patients new to TKI therapy and enrolled in at least 1-way 
messaging were identified and divided into control and study cohorts based 
on clinical messaging enrollment status. Participants were followed for  
365 days after their first fill. Adherence outcomes were defined by medica-
tion possession ratio (MPR), length of therapy, first fill drop-off rate, and 
gap days between refills. Optimal adherence was defined as an MPR ≥ 85%. 

RESULTS: Patients receiving clinical messaging had on average a 7.64% 
higher MPR score (MPR: 73.94% vs. 66.30%) compared with the control 
arm (P = 0.0063). This translates to 22% more patients being optimally 
adherent while exposed to clinical messaging (P = 0.022). Patients in the 
exposed group had a mean 32-day increase in average length of therapy 
compared with the control group (243 days vs. 275 days, P = 0.0043), 
potentially driving an increase in adherence. Additional drivers included a 
5.4 percentage point reduction in first fill drop-off rates (4.66% vs. 10.04%, 
P = 0.0149). Persistency after 12 months was similar between the study 
arms (41%).

CONCLUSIONS: Two-way clinical messaging positively affected adherence 
outcomes in a CML population. This effect was in addition to 1-way refill 
reminders and order status messages. The nature of the clinical content 
encourages further investigation into this novel execution of adherence 
coaching and counseling through a digital platform. 
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Chronic myeloid leukemia (CML), a myeloid cell cancer, 
affects approximately 1.8 per 100,000 men and women, 
comprising 0.5% of all cancer cases within the United 

States. Patients with CML have a 66.9% 5-year survival rate.1,2 
For the most common type of CML, extended or indefinite 
treatment with tyrosine kinase inhibitors (TKIs) can halt or 
reduce progression. Gaps in treatment may be correlated with 
relapse. TKIs used for the treatment of relapsed or remitting 
disease are defined as second-line TKI therapies.3 Nilotinib 
and bosutinib originally were approved as such second-line 
therapies4,5; for the purpose of this study, these agents will be 
defined as second-line agents. Studies have confirmed a cor-
relation between TKI nonadherence and suboptimal changes 
in clinical measurements of treatment efficacy, including 
cytogenic response rate and mean molecular response rate, 
and between nonadherence and increased resource utilization 
costs.6-11 Increased TKI adherence likely decreases the chances 
of disease progression or relapse in CML in first-line and 
second-line treatments.

Patient participation in health coaching has been associ-
ated with improvements in medication adherence and other 
health behaviors.12-16 Health coaching centers on education and  

•	Adherence to tyrosine kinase inhibitor treatment in chronic 
myeloid leukemia has been associated with treatment success; 
nonadherence has been tied to treatment failure. 

•	Integrated digital messaging with adherence coaching and coun-
seling has been demonstrated to improve adherence and other 
health-related behaviors.

•	One-way text reminders have been shown to improve adherence 
in patients. 

What is already known about this subject

•	This retrospective observational cohort analysis calculated the 
incremental effect that a layered digital clinical messaging pro-
gram can achieve in a specialty pharmacy subpopulation. 

•	Overall, this program demonstrated statistically significant 
improvement in adherence and several adherence drivers, such 
as length of therapy and first fill drop off.

What this study adds
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for, traditional phone calls. Patients participating in the 1-way 
texting service may opt for refill reminders, status updates, or 
both. Each option sends an average of 1 text per month.

Recently, to improve its patient care experience, CVS 
Specialty developed a clinical messaging program designed to 
deliver an even higher level of digital support to all patients, in 
addition to the 1-way texting service. The clinical messaging 
program, available to all specialty patients, differs from 1-way 
texting in 2 important ways: the breadth of topics covered and 
the bidirectional nature of the interactions. 

First, clinical messaging has a number of additional topic 
categories, such as lab testing, adherence to prescribed therapy, 
symptoms and side effects, and condition-specific management 
guidance. The messages are developed by pharmacists and 
vetted through a multidisciplinary clinical review committee. 
Then the messages undergo a quality check on a regular basis 
to remain current with evidence-based information. Pertinent 
messages are shared with patients at the points in time when 
they are most appropriate, for example, counseling messages 
for taking imatinib with food and plenty of water (to avoid 
gastrointestinal upset) or lab monitoring message at 3 months 
of therapy (when the response to therapy should be assessed). 

Second, to support coaching, messages include a hyperlink 
so that patients can request additional consultation with a spe-
cially trained pharmacist—5% of patients requested this feature. 
Some messages also prompt patients to respond via text to a 
specific question (e.g., “REPLY 1 = All set, no questions, 2 = ASK 
a question; REPLY 1 = test scheduled, 2 = planning to schedule 
soon; REPLY 1 = test done, 2 = test scheduled soon, 3 = no test 
planned”). These messages are sent to patients at 3, 6, 9, and 12 
months in accordance with recommended safety monitoring—
we saw over 40% response rate for these messages. 

self-efficacy, equipping patients with information and knowl-
edge, thereby cultivating interest and expanding patient 
involvement in the management of the condition. Increased 
frequency of patient touch points with a coach is associated 
with improved medication adherence and patients’ health 
literacy, an important factor that can limit meaningful involve-
ment in their health care decisions.17 Digital messaging offers 
an attractive venue for health care coaching interactions. 

The average adult in the United States checks his/her mobile 
device an average of 80 times a day.18 Given the frequency of 
these mobile device interactions, incorporating adherence-
related messages into texts to patients (1-way texting) has been 
associated with improved adherence.19,20 

In 2016, CVS Specialty implemented 2-way clinical messag-
ing technology (provider messages the patient, patient can in 
turn message the provider). Patients receive personalized mes-
sages based on their specific clinical and medication profiles. 
With receipt of each message, patients have the opportunity 
to ask questions and communicate difficulties or successes. 
We hypothesized that using discreet clinical messages would 
enhance communication and would be more effective than 
1-way texting in improving adherence to TKIs among CML 
patients.

■■  Methods
The Intervention: 2-Way Clinical Messaging
As part of usual care, CVS Specialty patients have the oppor-
tunity to set preferences to receive digital (text or email) or 
telephonic communication services. Patients who prefer digital 
communications can receive a text message with prescription 
status (e.g., prescription status, refill reminders, and shipment 
tracking). Texts may be sent in addition to, or as a replacement 

 
Clinical Messaging 

n= 279
Matched Controls 

n = 279 P Value

Patient demographics
Male, % (n) 	 52.0 	 (145) 	 54.8 	 (153) 0.50
Age at first fill, mean ± SD 53.3 ± 13.3 54.4 ± 14.5 0.35

Census data (using patient ZIP code)
Median income, mean ± SD $63,683 ± $25,820 $64,182 ± $25,107 0.82
% with college degree, mean ± SD 19.3 ± 9.2 20.0 ± 9.2 0.34
% poverty, mean ±SD 11.9 ± 7.5 12.0 ± 8.1 0.88
% African American, mean ± SD 12.7 ± 16.9 13.7 ± 20.3 0.54

Drug, % (n)
Imatinib 	 47.3 	 (132) 	 47.3	  (132)

N/A (exact match on 
drug at first fill)

Dasatinib 	 38.0 	 (106) 	 38.0 	 (106)
Nilotinib 	 12.5	  (35) 	 12.5 	 (35)
Bosutinib 	 2.2 	 (6) 	 2.2 	 (6)

N/A = not applicable; SD = standard deviation.

TABLE 1 Baseline Characteristics 
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During our pilot study, an average 1.5 messages were sent 

per month. CVS Specialty patient service representatives (PSR) 

reviewed all patient responses. If a patient texted back a ques-

tion, the pharmacist provided coaching and follow-up with the 

patient by phone. In addition, either the pharmacist or a PSR 

contacted the patient’s prescriber in the following instances: no 

response to a specific question, 2 consecutive lab-monitoring 

responses of either “no response” or “no test planned,” and a 

change in therapy. 

Study Design and Patient Eligibility 
Given the hypothesized improvement in patient experience 

attributable to the enhanced clinical messaging program, we 

conducted a retrospective cohort study. Patients who were 

initiated on TKI therapy (imatinib mesylate, dasatinib, bosu-

tinib, or nilotinib) between February 1, 2016, and December 

15, 2016, were eligible for this study. PSRs offered the program 

to patients during their enrollment calls to CVS Specialty for 

a first prescription for one of these therapies. Patients who 

could not be reached via phone by PSRs but were enrolled in 

1-way texting were assigned to the control group. To address 

potential differences in levels of motivation between patients, 

we required all study patients to be at least enrolled in 1-way 

texting. Patients who were reached and declined 1-way texting 

or clinical messaging were excluded from the study. Each study 

participant was followed for a period of 365 days, starting on 

the date of the first TKI medication fill date. 

Data Sources and Outcomes
Patient demographic and prescription drug utilization data 
were obtained from the CVS Specialty claims database. One-
way texting and clinical messaging enrollment data were 
obtained from messaging program enrollment files and the 
pharmacy patient profile.

Medication adherence was calculated as the medication pos-
session ratio (MPR) during the 365 days of follow-up: total days 
supply ÷ 365 days × 100, truncated at 100%. Optimally adher-
ent patients were defined as having had an MPR of > 85%. This 
threshold is based on studies demonstrating differences in cyto-
genic response rates and mean molecular responses between 
patients with CML at and below 85% MPR.11 Adherence driv-
ers recorded and analyzed included length of therapy (time 
between initiating therapy and the exhaust date of the last 
fill); first fill drop-off (discontinuation of therapy after 1 fill 
and no further fills during the follow-up period); and gap days 
between refills (among patients with at least 2 prescription fills, 
average gap days were summed between exhaust dates of previ-
ous fills and next fill dates, divided by the number of refills). 

Medication persistency was measured as a secondary out-
come. A gap in medication persistency was defined as a period 
of > 60-day gap between fills (switching among TKI therapies 
was allowed here, so that patients who switched were not 
included as nonpersistent). To examine persistency variances 
between first- and second-line therapies, we looked at persis-
tence by drug.

Covariates
To mitigate differences in demographic and prescription drug 
use before follow-up between clinical messaging and control 

 
Matched Controls 

n = 279
Clinical Messaging 

n = 279 Delta P Value

All therapies
MPR 66.3 73.9 7.6 0.01
Optimally adherent, % (n) 43.7 (122) 53.4 (149) 9.7% 0.02
Length of therapy, days 242.9 274.9 32.0 0.01
First fill drop-off, % (n) 10.0 (28) 4.7 (13) −5.4% 0.02
Average gap days 7.8 8.0 0.2 0.91

First-line therapies only (imatinib, dasatinib)
MPR 67.6 75.5 7.8 0.01
Optimally adherent, % (n) 45.4 (126) 54.6 (152) 9.2% 0.04
Average length of therapy, days 245.3 279.5 34.2 0.01
First fill drop-off, % (n) 9.7 (27) 3.8 (11) −5.9% 0.01
Average gap days 7.5 7.8 0.3 0.85
Imatinib MPR (n = 212) 69.4 73.9 4.5% 0.28
Dasatinib MPR (n = 212) 65.5 76.0 10.5% 0.01
Nilotinib MPR (n = 70) 60.5 65.9 5.4% 0.53
Bosutinib MPR (n = 12) 46.9 60.4 13.5% 0.53

MPR = medication possession ratio.

TABLE 2 Study Results
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patients, each participant in clinical messaging was matched to 
a control patient initiating the same drug via propensity score 
greedy matching. The propensity score model included the fol-
lowing covariates: age, gender, index fill date, and additional 
census-based data in the patient’s ZIP code of residence, such 
as median household income, percentage with a college degree, 
percentage at or below the poverty level, and percentage of 
African-American race.

Statistical Analyses
Baseline characteristics were compared between the control 
and clinical messaging groups using descriptive analyses. 
Outcomes between the matched groups were assessed using 
2-sample t-tests and chi-square tests. We also calculated risk 
differences and the number needed to treat. Here, the number 
needed to treat is the number of patients needing clinical mes-
saging for 1 more patient to have optimal adherence. Therapy 
persistence for all drugs and each drug was compared between 
the clinical messaging and control groups using Cox pro-
portional hazards models. We also produced corresponding 
Kaplan-Meier curves.

■■  Results
After 1:1 propensity score matching, 279 patients were assigned 
in each group, which included 81% of the population. Imatinib 
(n = 238) and dasatinib (n = 212) were the most frequently used 
agents, followed by nilotinib (n = 70) and bosutinib (n = 12). 
Baseline characteristics were balanced between the groups 
(Table 1). For example, gender (52.0% male, 54.8% male, 
P = 0.50) and age at first fill (53.3 years, 54.4 years, P = 0.35) 
were similar between the matched intervention and control 
groups.

Overall, enrollment and participation in clinical messaging 
was associated with improved adherence to medication. MPR 

for participants in clinical messaging was 73.9%, which was 
7.6 percentage points higher than the control group’s MPR 
of 66.3% (P = 0.01; Table 2). At the drug level, the dasatinib 
group was the only one to achieve statistically significant 
differences between the compared arms with a difference of 
10.5% (P = 0.01). Of the clinical messaging patients, 53.4% were 
optimally adherent, compared with 43.7% in the control group, 
a difference of 9.7 percentage points (P = 0.02). Clinical mes-
saging patients were 22% more likely to be optimally adherent. 
The number needed to treat for an additional patient to be 
optimally adherent was 17 (data not shown). 

Among all patients, the average length of therapy was  
243 days for the control group and 275 days for the interven-
tion group, an increase of 32 days (P = 0.01; Table 2). The first 
fill drop-off rate was 10.0% in the control group versus 4.7% 
in the exposed group, a difference of 5.4 percentage points 
(P = 0.02). Average gap days for the clinical messaging and con-
trol groups were similar. Persistency was similar between first- 
and second-line drugs, with yet only 41% of patients remaining 
on therapy after 12 months (Figure 1). Compared with the 
control group, intervention group patients were more likely to 
persist on first-line therapy (hazard ratio [HR] = 1.2, 95% confi-
dence interval [CI] = 0.82-1.74; Figure 2). The effect was similar 
for second-line therapies, with intervention patients 1.8 (95% 
CI = 0.75-4.35) times as likely to persist on therapy compared 
with controls (Figure 3).

■■  Discussion
In this study, we evaluated the effect of clinical messaging 
on adherence to CML therapies. Patients participating in the 
program realized a 7.6 percentage point improvement in MPR 
compared with patients not exposed to clinical messaging. This 
corresponds to a 22% greater likelihood of optimal adherence 
among clinical messaging patients. Persistence to therapy was 

FIGURE 1 Persistency for First- and Second-Line Drugs
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no different between first- and second-line therapies, with only 
41% of patients still taking their medications at 12 months. 
Clinical messaging participants were significantly more  
persistent to therapy over time when taking imatinib or dasat-
inib compared with controls, and for every 17 patients who 
receive clinical messaging, 1 patient achieved optimal adher-
ence during the follow-up. Because of the lack of literature on 
the potential adherence effect of a 2-way adherence coaching 
program in this or other clinical scenarios, contextualizing 
these outcomes is difficult. Condition management programs 
using clinical messaging to communicate care-specific infor-
mation and adherence coaching have been studied in diabetes 
mellitus, cardiovascular disease, and chronic lung disease, 
with 16 of 41 studies reporting significant improvements in 
clinical outcomes.20 

This review attempts to define the value of clinical mes-
saging; however, due to the study design, we cannot directly 
compare the interventions because the control group was 
receiving refill reminders and order status messaging from the 
dispensing pharmacy. Given this study’s finding of an adher-
ence increase, there is likely added incremental value derived 
from the content and delivery of these enhanced 2-way clinical 
messages. However, less than 60% of study patients remained 
on therapy at the end of the 12-month study period, suggesting 
that additional care services and programs are warranted in 
this population to achieve sustained therapy adherence. 

An additional factor to consider in why patients discontin-
ued therapy is the discontinuance of therapy by the provider 
because of intolerance or lack of efficacy, which was not 
measured in our study. One improvement suggested by study 
participants may be to deliver the clinical messages within a 
2-way HIPAA-compliant secure digital tool. This enhancement 
has the potential to positively influence patient engagement, 
adherence, and persistence. 

Limitations
This study has some limitations to consider. Patient inter-
actions with the clinical messaging program were tracked 
separately from and, with no linking identifier to, the patients’ 
prescription drug claims. Without this linkage, we could not 
have determined what proportion of the observed adher-
ence improvements were attributable to dialogue initiated by 
patients in response to 2-way texts and what proportion was 
attributable to the information provided in the messages, which 
were more frequent and covered a broader scope of topics. 

This study was not randomized, so an imbalance of base-
line characteristics between the clinical messaging and control 
groups is likely. We used propensity score matching to miti-
gate observable differences between the groups. Imbalances in 
patient characteristics that we could not measure may remain. 
In particular, patients who signed up for clinical messag-
ing may be more motivated to take care of their health than 
patients in the control group. To minimize this potential moti-
vation bias, we required participants and control patients to be 
enrolled in the 1-way texting program. 

■■  Conclusions
Clinical messaging was associated with improved adherence in 
a population of patients receiving first- and second-line thera-
pies for CML. Our results suggest that a combination of clini-
cal messaging and adherence reminders delivered digitally are 
associated with adherence improvements. Given the increasing 
ubiquity of digital tools, particularly those related to health, 
the potential for convenient, real-time health interactions with 
a clinical provider to influence and optimize patient health 
behaviors is high. Based on the initial findings in this evalua-
tion, CVS Specialty is continuing to develop new technologies 
to offer messaging to all specialty patients for a variety of spe-
cialty conditions. 

FIGURE 2 Persistency Between First-Line Therapy Control and Clinical Messaging Groups
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Posters based on this work were presented at the AMCP Managed Care & 
Specialty Pharmacy Annual Meeting 2016; April 19-22, 2016; San Francisco, 
CA, and AMCP Nexus 2016; October 3-6, 2016; National Harbor, MD.
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