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Background: There has been arevolution in the treatment of Chronic Myeloid Leukemia since
imatinib’s introduction. However, patient adherence has a great impact on the response
obtained with medical treatment. This study’s objective was to analyze the drug adherence
and the factors that influenced it in patients with Chronic Myeloid Leukemia in a referral
hospital in the Brazilian Amazon.
Method: This was a retrospective study including 120 patients with Chronic Myeloid
Leukemia from January 2002 to December 2014. The adherence was estimated by the Propor-
tion of Days Covered and the persistence by Kaplan-Meier analysis. The data was analyzed
in Epi Info 7° software and the relationship between the variables was analyzed by Fisher’s
exact test. A p-value lower than 0.05 was considered significant.
Results: Twenty-seven patients (22.5%) were considered non-adherent. There has been irreg-
ular medication use and disinterest in the treatment in 20.83% (n=25), of which 13 were
considered non-adherent (p <0.001). A total of 26.67% (n=32) abandoned the treatment for
a period. Of those, 56.25% (n=18) were non-adherent (p <0.001). Distance to the hospital,
lack of medication and side-effects were all non-significant to low adherence. At the end
of a 360-day follow-up, 44.16% (n=53) of patients presented a break in persistence, whose
average was 255 days.
Conclusion: The adherence found in this study was similar to that found in others of its
kind. The only factors that negatively influenced the adherence were disinterest and aban-
donment of treatment, which can reflect the need to individually educate Chronic Myeloid
Leukemia patients.
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Introduction

For more than a decade, with the introduction of imatinib,
there has been a revolution in the treatment of Chronic
Myeloid Leukemia."? It was the first drug of the Tyrosine-
Kinase Inhibitors (TKI) class to be used in CML treatment.’
Its introduction produced a significant increase in patients’
survival.

Various recent studies have shown that the lack of adher-
ence to imatinib is frequent and that this has a strong
impact on the treatment’s response, and even a reduction in
survival."®> There are diverse methods previously described to
verify adherence and several formulas that can indirectly cal-
culate this. The most common are: the Medication Possession
Ratio (MPR), the Continuous Measure of Adherence (CMA) and
the Proportion of Days Covered (PDC).*

Since the lack of adherence can be influenced by several
factors, such as social status and demography, and as Brazil
is a country historically marked by social and educational
inequalities, studies to describe this correlation are necessary,
especially in the Brazilian Amazon. This region’s population is
traditionally considered to be mainly composed of indigenous
native people, riverside communities, and some rural workers
who subsist from extractivism and agriculture.>°

Studies that correlate the social and demographic issues
of the Brazilian Amazon and the possible different adherence
outcomes are almost nonexistent. Hence, this study analyzes
the factors that can influence the adherence in patients diag-
nosed with CML in a hospital in the same region.

Patients and methods

This was a descriptive, observational and retrospective study
performed at Ophir Loyola Hospital (HOL) in the city of Belém,
the Pard state capital. This hospital is considered a referral
center for cancer treatment in the Brazilian Amazon region.
The initial sample consisted of 147 patients, however only 120
were considered eligible (Figure 1).

We measured the imatinib adherence for 360 days (the first
year of treatment) for 120 patients from the years 2002 to 2014
in non-electronic medical records. The records were sequen-
tially selected to include the hospital patients over this period
who were eligible, according to the inclusion and exclusion
criteria. In this manner, there was no direct contact between
the researchers and the patients, which precluded the need
for a Term of Agreement document required by the hospital
ethical committee norm.

The inclusion criteria included patients diagnosed with
Chronic Myeloid Leukemia (CML) BCR/ABL-positive regardless
of gender, age or race, for whom imatinib had been prescribed
and who were followed for at least 360 days for a more trust-
worthy observation of adherence.”® The exclusion criteria
included patients who had been in treatment with imatinib for
less than 360 days due to important toxicity and had discon-
tinued treatment with imatinib and changed to another TKI by
medical order; patients that for any reasons did not match the
follow-up of 360 days, and; patients who had had bone mar-
row transplantation early in the treatment (Figure 1). Although

patients had more than one exclusion criteria, in Figure 1 they
were grouped only under one for better understanding.

For the quantitative evaluation of adherence, we preferred
the Proportion of Days Counted (PDC) method, calculated by
the ratio of the days supplied by medication, divided by the
total days of observation, as demonstrated below:

total of days supplied

PDC = -
total of days observation

x 100%

In order to homogenize the calculation, a fixed observa-
tion period of 360 days was used, following the first day of the
prescription of imatinib. The group that reached a PDC > 80%
was defined as adherent, and as non-adherent, the group with
PDC < 80%. This cutoff value was established by its utilization
in several other studies.'%-1?

The variables that influenced the PDC value, and conse-
quently the adherence, were further investigated.

Of the variables collected, the socio-demographic data
included gender, age, place of origin, and educational level.
The educational level was classified by years of study, stratified
by the Brazilian national education guidelines laws and bases,
which comprises: 0-1 years (analphabet), 2-9 years (com-
plete and incomplete elementary), 10-13 years (complete and
incomplete secondary), and > 14 years (complete and incom-
plete tertiary). Missing data about this variable was referred as
“not informed” and was not used or considered during analy-
sis.

The sample was grouped according to the distance, in a
straight line, from the place of origin to the city of Belem,
where the hospital is located. The use of a straight line was
preferred over the road distance because of the region’s geo-
graphical characteristics, considering that many people use
boats and, in some cases, airplanes, to go from one city to the
other. Thus, the distance stratification was made according
to the most geopolitically important cities in the surround-
ings of Belem. The intervals were the following: 0km (Belem),
0-70km, 70-150km, 150-370km, 370-600 km and greater than
600km.

Other variables included information relevant to the
adherence and were grouped into unintentional factors and
intentional ones, according to those proposed by Dos Reis
et al.” in his study. Unintentional factors included distance
from the place of origin, low educational level, adverse reac-
tions and lack of medication at the hospital. Intentional
factors were composed of the suspension of imatinib due to
pregnancy, abandon without justification and the disinterest
factor.

Abandon was defined in this study as the non-attendance
to three or more consecutive medical appointments without
justification. Disinterest was defined as irregular appoint-
ments or non-recommended change in dose, all without
plausible explanation, despite adequate medical orientations.
Persistence was defined as the time interval in days following
the first use of imatinib to the first day of treatment discon-
tinuation (the cessation of medication use without medical
orientation).

Given the high prevalence in this region, we also investi-
gated the relation between the malaise induced by parasitism
and its association with the adherence.
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n= 147 (Initial sample)

12 patients discontinued imatinib (by
medical order) for a period inferior to
360 days due to intolerance.

6 patients did not match follow-up of
360 days.

-
Y
n=135
o
Y
n=129
Y
n= 126
n=123
Y
n= 121

l >
Y

n= 120 (Final Sample)

3 patients were submitted to bone
marrow transplantation and did not
complete 360 days using imatinib

3 patients changed the treatment
location and therefore did not
complete 360 days of follow-up.

2 patients used only hydroxyurea.

1 patient died before completing 360
days.

Figure 1 - Illustrative diagram of the process of composing the studied sample.

Furthermore, we plotted a Kaplan-Meier curve using per-
sistence as a studied phenomenon, as done by Santoleri et al.,*
and similar to Rego et al.> The time of observation in the plot
was 360 days.

For data analysis tabulation, we created an electronic form
with the input of the variables of interest mentioned early
in this text into the Epi Info 7® software. Subsequently, the
databank was exported as a Microsoft Excel® file for better
data visualization and workability. For graphics plotting, the
Prism® software was used. For variable analysis, the con-
tinuous ones were analyzed using the Mann-Whitney test.
The chosen statistic test for categorical variables was Fisher’s
exact. The confidence interval of 95% was used, and p-values
inferior to 0.05 were considered significant.

Results

The study age average was 46 +17.4 years. Data concern-
ing gender distribution, educational level and distance range
analysis can be found in Table 1.

The PDC average was 86.51+23.92, and 22.5% of the
patients (n=27) were considered non-adherents (i.e., having
their PDC values under 80%). The remaining 77.5% (n = 93) were
considered adherents. The general PDC value and those from
the two groups are demonstrated in Figure 2.

At the end of a 360-day follow-up, 44.16% (n=>53) patients
demonstrated a break in persistence, as shown in Figure 3. It

is noteworthy that more than 40% of the patients presented a
break in persistence at the end of 360 days, and that approx-
imately half of these cases occurred before 100 days. The
average of persistence was 255 + 130 days.

A considerable amount of the population has suffered from
parasitism during treatment (23.33%; n=28), the highest inci-
dence in the sample being Entamoeba histolytica, in 6.89% (n = 6)
of the cases, followed by Ascaris lumbricoides in 4.17% (n=5).
Overall, the presence of parasitism was not a significant factor
interfering in adherence (p=0.22).

The relation of the distances from the respective patient’s
distance to the Ophir Loyola Hospital (HOL) for a medical
appointment can be found in Figure 4.

None of the considered distance ranges have shown to be
significant in relation to lesser distance ranges. Table 1 dis-
plays the p-values of the variables.

In 18.33% (n = 22) records, doctors recorded suspicion of the
irregular use of medication and patient disinterest, and three
more patients were classified in the disinterest group, owing to
anirregular non-attendance to appointments during the treat-
ment without evidence of a plausible cause, totaling 20.83%
(n=25) patients with this factor. Of these, 13 were considered
non-adherents, which represented a significant factor in the
lack of adherence (p <0.001).

A total of 26.67% (n =32) patients abandoned the treatment
for a period and 56.25% of these showed a lack of adherence
(n=18), compared to 9.09% of the group that did not aban-
don. Therefore, this variable has also shown to be a significant
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Table 1 - Sociodemographic and clinical characteristics of CML patients stratified by adherent and non-adherent groups.

Socio-demographic data Adherent Non-adherent p-value
1. Gender
Male 55.91% (n=52) 37.03% (n=10) -
Female 44.09% (n=41) 62.96% (n=17) 0.124
2. Age 46 +£17.40 46 +17.46 0.111*
3. Scholarship level
0-1 year 6.45% (n=6) 3.70 (n=1) 1.0
2-9 years 39.78% (n=37) 29.63% (n=28) 1.0
10-13 years 26.88% (n=25) 18.51% (n=5) 1.0
>14 years 8.60% (n=28) 7.41% (n=2) =
Not informed 18.28% (n=17) 40.74% (n=11) -
4. Distance range
Zero 45.16% (n=42) 40.74% (n=11) -
Up until 70km 20.43% (n=19) 22.22% (n=6) 0.826
70-150 km 7.53% (n=7) 7.41% (n=2) 0.821
150-370km 16.13% (n=15) 25.93% (n=7) 0.808
370-600km 8.60% (n=8) 0 0.425
More than 600 km 2.15% (n=2) 3.70% (n=1) 0.537
Total 100% (n=93) 100% (n=27)

2@ For this variable, it was used Mann-Whitney U Test. For the remaining variables it was chosen Fisher’s exact.

—~ 1201 interfering factor for non-adherence (p <0.001). The abandon
§ n=120 n=93 reasons are demonstrated in Figure 5.
< 1001 The lack of imatinib at the hospital affected 7.5% (n=9)
g n=27 | patients, however it was not a significant factor (p=0.12).
§ 801 o According to the Common Terminology Criteria for Adverse
2 6ol Events (CTCAE), of the 2 patients that abandoned treatment
3 due to collateral effects, one had Grade-3 pain in lower extrem-
E 401 ities and Grade-3 visual blurring, and the other had Grade-3
2 febrile neutropenia. These patients interrupted treatment
g_ 204 without medical advice, and were not present at three or more
DQ_ — J_ medical appointments, thus beingincluded in this study’s def-
0 r r T inition of abandon.
General Non-adherent Adherent
Figure 2 - Boxplot of the proportion of days covered by Discussion
groups.
The low adherence to imatinib is a common problem in
clinical practice, as described in various studies.”'>'* It is
related to a significant risk of therapeutic failure and imatinib
resistance,2>1* as well as an elevation in costs for healthcare
100+ services.”™'® Some studies verified that the MPR is inversely
< associated with costs and resources usage in the treatment
@ 807 of CML.> These resources usage can be understood as a
é greater number of hospitalizations, higher out-patient costs
I 607 and higher costs with pharmacological therapy not related to
2 imatinib.? Hence, the low adhesion to imatinib can be consid-
-% 401 ered a public health problem.
EJ This study’s objectives were to describe and analyze the
201 causes for the low adherence in the Amazon region, whereP a
shortage of studies that correlate the clinical aspects with the
0 0 100 200 300 sociodemographic characteristics has been verified, as well as
Days to compare it with other Brazilian and worldwide studies.
The general PDC average was superior to 80%, indicating
Figure 3 - Kaplan-Meier plot considering the break in that the population is generally adherent, but it should be
persistence as the study phenomenon in follow-up. noted that the great variety of results found, as for the stan-

dard deviation, was relatively high. The adherence rate was
77.5%, which is similar to the findings of other international
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Distance.........c........ Number
Range of patients (n)
ZEIO.ceeeeeiee e 53

Up until 70 km......ooeeennenne 25
70-150 KM.oveiieieieeieeene 9
150-370 km.. 22
370-600 km........... ...8
More than 600 km................ 3
TOTAL. ..o 120

Figure 4 - Map of Brazil containing the demographic density of the sample.

n=32

[ 50.00% (n=16) no identifiable
reason

[ 37.50% (n=12) disinterest
[ 6.25% (n=2) lack of medication
[ 6.25% (n=2) collateral effects

Figure 5 - Distribution of abandonment causes of TKI use.

studies.”’® Nonetheless, it was considerably higher than a
Brazilian study in the city of Fortaleza,” in which only 53% of
patients had satisfactory adherence. However, it is important
to note that the adherence rate value is still far from the ideal
in a serious disease like CML.>1?

The persistence was demonstrated to be an important vari-
able in this study: at the end of a short period (360 days),
44.16% of the patients presented at least one therapy discon-
tinuation. Figure 4 shows that there is a great tendency to

discontinue the therapy soon after the start, namely before
150 days. These findings contrast greatly with those of San-
toreli et al.,* who demonstrated persistence in more than 90%
of patients using imatinib during the same period of observa-
tion. We speculate that this important discontinuation may be
related to the patients’ lack of knowledge on the necessity for
rigid control of the disease. In fact, a Brazilian study conducted
by Hamerschlack et al.,'” in a sample from 8 Brazilian capital
cities, concluded that despite patients being diagnosed rapidly
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and having good access to the treatment, they are lacking in
comprehension of the importance of the control measures for
CML.

Among the sociodemographic factors, the educational level
did not significantly correlate with the low adherence, when
compared to higher levels. However, a Brazilian study in the
city of Teresina® identified a positive correlation between the
educational levels and the cytogenetic response. Neverthe-
less, a multicentric study'® did not report a positive correlation
between these same variables. On the other hand, it is impor-
tant to note thatin the present study, there was no information
on the educational level in 20.38% of the patients, which may
have a directimpact on the results, impairing the analysis that
has been performed only with informed data.

The distance to the City of Belém was also not a signifi-
cant factor interfering with the adherence, which is surprising
since the displacement difficulty in certain towns in the Ama-
zon region is still an issue. Moreover, even extremely great
distances did not represent a significant factor, when com-
pared with relatively smaller distances. Nonetheless, this
corroborates with another Brazilian study by Rego et al.
(2015).°

Parasitism was initially supposed to be an important factor
interfering in the treatment adherence, taking into consid-
eration the region’s undeveloped reality and high parasitism
rate. It was believed that clinical signs of certain diseases
could be confused, especially by the patient, with imatinib’s
side effects, such as nausea and vomiting,"’~'° and in that
manner lead to intentional discontinuation by the patient.
Despite not being significant, it is important to highlight the
retrospective nature of this study, which does not invali-
date the need for a prospective study in high parasitism rate
areas.

The disinterest and abandon represent significant factors
influencing low adherence. This strengthens the possibility
that some patients can lack comprehension about the need
for long-term control. The abandon causes are various, but the
side effects and lack of medication at the hospital were associ-
ated in relatively few cases. Kekile et al.,”’ using questionnaire
interviews, did not find a correlation between side effects and
adherence, despite the fact that 97% ot the patients reported
at least one side effect, half of them having a negative influ-
ence on life. However, there are reports of certain side effects
being important factors for intentional non-adherence.'®?!

The disinterest was the most prevalent identifiable factor.
However, half of the patients did not seem to have an iden-
tifiable reason to stop the medication. The 16 patients that
presented abandon of treatment without an identifiable rea-
son constitute a group that did not present disinterest, by
the latter definition in this study. These patients abruptly
abandoned treatment and we could not find any plausible
explanation for this phenomenon in the medical records,
hence their classification as an unknown cause.

This reinforces the results described by Efficace et al.,'®
who in his study reported the imatinib non-adherent popu-
lation as heterogeneous and questioned the possible efficacy
of general measures to improve adherence. In another study,
the same author highlighted the scarce literature on poten-
tial causes for the low adherence in anticancer treatment
and the individual and personal factors of each patient.’!

Multidisciplinary teams and individualized measures seem to
be better choices for adherence improvement.™

Although not being an objective of this study, other fac-
tors were described as being capable of negatively influencing
adherence: Major Depressive Disorder (MDD)? and major ima-
tinib costs to the patient.??? The justification for the exclusion
of these analyses was made based on the need for a popula-
tion previously diagnosed with MDD and the fact that imatinib
is dispensed by the public healthcare system (Sistema Unico
de Saude - SUS) without additional cost to the patient.

The limitations of this study include its retrospective
nature, which implies in some considerations, such as the
missing data. In this study, some variables (e.g.: skin color,
CML phase at diagnosis) were found to be absent in a series of
records and hence, could not be taken into consideration. As
described by Guérin et al.?> and Kappor et al.,” these factors
may not serve as a complete background for patients.

The choice of an indirect method to measure adherence
(in this case, the PDC), while demonstrating that the patients
are receiving the medication regularly, does not guarantee
that they are really taking it. The study by Marin et al.?*
used an interesting approach to solve this problem, using a
microelectronic monitoring device in the cap of the medica-
tion bottle, which recorded each time the bottle was opened.
Unfortunately, this method was not viable, considering the
retrospective nature of this study. Despite these imprecisions,
the strong points of an indirect method to measure adherence,
such as the PDC, includes its costless use, wide application and
the fact that it is a recognized method.'%11,22

Despite the latter discussion, it is believed that this study
will make possible the obtaining of data that will enrich
the history of the scarce literature about the theme and,
possibly, compound the theoretical foundations for the devel-
opment of actions destined to the attainment of full adherence
indices, especially in the Brazilian Amazon region. However,
it is important to emphasize the need for prospective studies
regarding this theme in closely observed environments.

Conclusion

In our study, the adherence was generally similar to that found
in other similar works and, despite the peculiar characteris-
tics of the Brazilian Amazon region, the only studied factors
that negatively influenced adherence were two intentional
variables (disinterest and abandonment of treatment), inde-
pendently of the educational level or distance to the central
city. In half of the cases, it was not possible to find justifiable
reasons for the low adherence. In light of this scenario, it was
verified that it is necessary to educate the patient with CML on
what can be done for his or her health, through better commu-
nication between the healthcare team and the patient, with
the intent to maximize the benefits of imatinib and reduce
costs.
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