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Abstract. Background and Objectives: While tyrosine kinase inhibitors (TKIs) have transformed
CP-CML management, limited data exist on their use in clinical practice.
Methods: SIMPLICITY (NCT01244750) is an observational study in CP-CML patients,
exploring first-line (1L) TKI use and management patterns in the US and Europe. Over half of
the patients recruited in Europe are from Italy (n=266). This is an analysis of the Italian cohort
and a comparison with the rest of the European SIMPLICITY population. Baseline
demographic, factors influencing the choice of first-line TKI, response monitoring patterns and
predictors of monitoring, and treatment interruptions, discontinuations and switching by index
TKIs are presented for the Italian cohort in the first year of treatment and compared with that
for the overall European SIMPLICITY cohort.
Results: Italian patients received 1L imatinib (IM; retrospective [(n=31]; prospective [n=106]),
dasatinib (DAS; n=56) or nilotinib (NIL; n=73). Documented cytogenetic response monitoring by
12 months was lower than expected, but almost all patients had documented molecular response
monitoring. Fewer patients discontinued first-line TKI by 12 months in Italy compared with the
rest of the European SIMPLICITY population (p=0.003). Of those with ≥12 months follow-up
since the start of 1L TKI, only 7.1% (n=19) of Italian patients switched to a second-line TKI, a
third less than in the rest of the European SIMPLICITY population. Of interest, intolerance as
opposed to resistance, was the main reason for switching.
Conclusions: This analysis provides valuable insights into management and treatment patterns
in Italian patients with CML within routine clinical practice.
Keywords: SIMPLICITY; Chronic-Phase Chronic Myeloid Leukaemia; Response Monitoring; TKI switching patterns;
Italy.
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Introduction. Over the last two decades, tyrosine
kinase inhibitors (TKIs) have transformed the
management of chronic-phase chronic myeloid
leukaemia (C-P CML) from a terminal disease to a
chronic illness.1,2 Survival rates in patients with newlydiagnosed C-P CML are thus approximating to rates in
age-adjusted
general
populations.3-5
Imatinib
®
®
(Gleevec /Glivec , Novartis), dasatinib (Sprycel®,
Bristol-Myers Squibb) and nilotinib (Tasigna®,
Novartis) are recommended as first-line TKI therapy
for C-P CML.6-8 Once initiated, careful monitoring of
cytogenetic response (CyR) and molecular response
(MR), as well as adjustments in therapy, using timebased ’milestone’ testing, is necessary to ensure
optimal outcomes.9 While the efficacy of TKIs in the
management of CML has been demonstrated, some
patients will either experience intolerance, achieve a
suboptimal response, or fail treatment. In such patients,
TKI treatment may be adjusted by dose modification,
treatment interruption, or discontinuation, followed by
switching to the next most appropriate TKI.7,10
European LeukemiaNet (ELN) and the National
Comprehensive Cancer Network (NCCN) have
published evidence-based recommendations for the
management of CML. Of particular importance for the
haematological community is to determine how closely
these recommendations are followed, to identify any
influential factors that may be involved, and to
understand the impact that compliance with practice
recommendations has on patient outcomes. Insights on
the rationale for TKI treatment patterns in routine
clinical practice may also better inform how treatment
decisions are made.
SIMPLICITY (NCT01244750) is an ongoing
observational study of patients with C-P CML seen in
routine clinical practice receiving first-line treatment
with imatinib, dasatinib or nilotinib. The primary
objective of SIMPLICITY is to understand TKI use
and management in clinical practice. Information
derived from the whole SIMPLICITY population has
shown that monitoring practices are not entirely in
accordance with the published recommendations of
ELN and NCCN. Patients may not be monitored by
CyR or MR as frequently as recommended.11 Almost a
quarter of all patients who were followed for at least 12
months had discontinued or switched first-line TKI
therapy during the first 12 months, and intolerance or
resistance was the most common primary reason for
discontinuation and switching of first-line TKI.12

In addition to data reported for SIMPLICITY, there
are several other studies of patients with CML treated
within routine clinical practice;13-25 however, most are
of patients treated with imatinib only, and of patients
who are elderly with severe comorbidities. While these
studies support the use of imatinib in an older
population, the results align with those from the whole
SIMPLICITY population, where treatment and
monitoring practices are not entirely in accordance
with guidelines. Importantly, studies observing
response monitoring and TKI treatment patterns in
patients with CML treated in Europe are limited. The
need to follow these patterns is crucial to identify any
discord between guidelines and clinical practice and to
understand the reasons behind these discordances fully
so that the management of CML in the routine clinical
practice setting can be improved.
Here we report SIMPLICITY data for the first year
of treatment of the Italian population (data cut:
September 06, 2016). SIMPLICITY includes 241 sites
(Europe, n=91; US; n=150). Of the 91 European sites
included in SIMPLICITY, Italian sites make up almost
a third of these (29/91). For patients with C-P CML,
the first year of treatment – and how they respond to
treatment during it – is of particular relevance.
Treatment response and tolerance are likely to
influence adherence, which ultimately has an impact on
long-term clinical outcomes.6,7 Here, we report baseline
demographic and clinical characteristics, factors
influencing the choice of first-line TKI, response
monitoring patterns (CyR and MR), and predictors of
monitoring, within the Italian population. We also
report on patterns of treatment interruptions,
discontinuations and switching, stratified by index
TKI, including the reasons for discontinuation and
switching observed in these patients. These findings
are compared with those for the rest of the
SIMPLICITY European population excluding Italian
patients. To our knowledge, this article is the first to
report on management patterns, and TKI use in patients
with C-P CML treated in an observational setting in
Italy.
Material and Methods.
Study design and patient enrolment. The design of
SIMPLICITY has been described previously.11 It
includes three prospective cohorts of patients newly
diagnosed with CP-CML, ≥18 years of age at the time
of diagnosis, receiving first-line therapy with imatinib,
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dasatinib or nilotinib on or after October 01, 2010, and
a retrospective imatinib cohort (January 02, 2008September 30, 2010). Study sites include academic and
community practices in Italy. Community practices are
defined as small-size practices run by an independent
physician, or group of physicians, who offer patient
care on a local or countywide basis. Academic centres
are defined as large-size, hospital-based clinics
(includes both public and private practice), cancer
centre or universities), including centres of excellence,
offering care on a regional or national basis. Patients
involved in ongoing interventional CML clinical trials
were excluded. The study protocol was reviewed and
approved by the relevant institutional review boards,
and patient consent was obtained. Data were collected
using an electronic case report form (eCRF).
Demographic data collection. Baseline demographics
include data on patient comorbidities derived from a
defined checklist of 15 system organ classes, including
cardiovascular (CV), respiratory, gastrointestinal, and
endocrine/metabolic disorders. The total number of
baseline comorbidities is defined by a total count of
body systems/organ classes affected by comorbid
conditions.
Physicians’ selection of first-line TKI. Physicians were
asked to record the primary reason for their choice of
first-line TKI (namely: familiarity with TKI, cost
efficiency, comorbid conditions, effectiveness,
tolerability, dosing schedule or other).
Response monitoring. Testing for CyR is based either
on chromosome banding analysis (CBA) or
fluorescence in situ hybridisation (FISH). CyR
monitoring is categorised according to whether
analysis was done with a date present or not done. CyR
monitoring that was done with a date present was
further classified into results available (excludes data
with the reported number of evaluated nuclei or
number of examined metaphases but missing
FISH/bone marrow %Ph+ cells) or not (may include
data with known number of evaluated nuclei or number
of examined metaphases). CyR monitoring may
concern FISH or bone marrow data with missing
testing dates and may include patients who were not
tested due to progression. Quantitative polymerase
chain reaction (qPCR) was used for MR and was
recorded. The vast majority (94%) of patients were
monitored based on the International Scale (IS). MR
monitoring is categorised according to whether
analysis was done with a date present (includes tests
with recorded dates that are available on the IS,
available not on IS or unavailable) or not done (no time
reported). Patients with at least 3, 6, and 12 months of
follow-up, since initiation of first-line TKI,
respectively, underwent to testing for CyR or MR with

a frequency, respectively, of 3, 6, and 12 months and to
assessments performed between ≥30 days from
baseline and each respective time-point; the reporting
of ‘any test done’ includes MR or CyR assessments
during the specified timeframe. CyR and MR
monitoring were analysed for the selected population,
for which there was a follow-up of ≥12 months since
initiation of index TKI, by year of TKI initiation.
Treatment patterns. TKI treatment changes of the first
year since initiating first-line TKI, are summarised and
include
treatment
interruptions
or
first-line
discontinuations, duration of treatment interruptions
and the primary reason for discontinuation of first-line
TKI within the first year. ‘Treatment interruption’ was
defined as a gap in treatment of >1 day before
restarting the same TKI. ‘Treatment discontinuation’
was defined as cessation of TKI treatment that did not
qualify as a treatment interruption. Discontinuations
just before data download (within 60 days) are
considered treatment interruptions. TKI switch is
defined as a discontinuation of a first-line TKI within
one year, followed by initiation of a second-line TKI.
Patients for whom a date of first-line TKI
discontinuation is missing but who switched to a
second-line TKI within one year of initiating first-line
TKI are counted as discontinuations. TKI treatment
changes for patients who switched to a second-line TKI
within one year are summarised, including information
on the second-line TKI, days from first- to second-line
TKI, and the primary reason for switching. Intolerances
leading to discontinuation are presented for those
patients who switched during the first year since
initiating first-line TKI.
Events concurrent with TKI treatment interruptions
were defined as events that occurred between the TKI
start date (and two weeks before the date of treatment
interruptions) and the end of the treatment interruption
window, signified by the start of the same TKI. The
same event was summarised once per patient and per
unique event, date if concurrent with multiple TKI
treatment interruptions.
Statistical analyses. Descriptive statistics were
presented and P values calculated using a chi-square
test for categorical comparisons and Fisher’s exact test,
in the case of low cell counts; no corrections were
made
for
multiple
comparisons.
Saturated
multivariable logistic regression models were
performed separately for Italy and for all other
European countries included in SIMPLICITY, to assess
predictors of whether or not CyR or MR monitoring
was done among patients with at least 12 months of
follow-up since initiating a first-line TKI. The
saturated model included the following predictors: age
at diagnosis, sex, practice type, first-line TKI, Eastern
Cooperative Oncology Group (ECOG) performance
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status, and an indicator of whether patients were still
on their first-line TKI at the end of 12 months’ followup.
Saturated multivariable logistic regression models
were also performed to assess predictors of
discontinuation and switching. The following
predictors were included in the models: age at
diagnosis, sex, practice type, first-line TKI, total
comorbidity counts, ECOG performance status, and
Sokal category.
Results.
Study population. 1,242 patients were enrolled
prospectively into the study between October 01, 2010
and September 06, 2016 (data download) and 252
patients retrospectively. Of the 482 patients enrolled at
the European sites, 266 (55%) were recruited, at 29
sites across Italy (Supplemental Figure S1). Most of
these patients (n=249; 94%) were enrolled in the study
through academic centres. Patients received first-line
imatinib (retrospective [n=31]; median follow-up
[interquartile range; IQR] 60.2 [59.4–61.1] months),
prospective imatinib (n=106; median follow-up [IQR]
54.0 [48.0–59.5] months), dasatinib (n=56; median
follow-up [IQR] 39.4 [31.1–46.4] months) or nilotinib
(n=73; median follow-up [IQR] 38.5 [27.0–50.9]
months).
Patient demographics are shown in Table 1. The
overall median age (IQR; min., max.) of Italian patients
at the time of initiation of first-line treatment was 57.1
(44.9–69.6; 17.7, 90.0) years. Italian patients in the
dasatinib cohort were older than those in the imatinib
(retrospective and prospective) and nilotinib cohorts
(P=0.01). Demographics and clinical characteristics of
the Italian population were similar to those reported for
the rest of the European SIMPLICITY population,
except the fact that Italian patients had fewer missing
Sokal (20% vs. 43%, respectively) and Hasford (28%
vs. 43%, respectively) data.
Of the total patients, 41% (n=110) had CV
comorbidities (imatinib retrospective: 36% [n=11];
imatinib prospective: 46% [n=49]; dasatinib: 48%
[n=27]; nilotinib: 32% [n=23]). These results are
similar to those observed in Europe with some
between-TKI variations (overall: 44% [n=94]; imatinib
retrospective: 34% [n=12]; imatinib prospective: 55%
[n=36]; dasatinib: 35% [n=18]; nilotinib: 43% [n=28]).
Physicians’ selection of first-line TKI. The primary
reason cited by the treating physician for selecting the
first-line TKI was perceived ’effectiveness’ in both
Italy and the rest of the European SIMPLICITY
population (35% and 46%, respectively). Other reasons
that were primary drivers for treatment choice in Italy
and the rest of the European SIMPLICITY population
included familiarity with TKI (15% and 13%,
respectively), cost efficiency (19% and 14%,

respectively) and the presence of comorbidities (18%
and 10%, respectively).
Response monitoring patterns. Among patients
followed for at least 12 months, the median (IQR) time
from initiation of first-line TKI to the end of follow-up
was 50.5 (36.1–59.1) months and was comparable with
the other European countries (47.2 [34.7–58.2]
months). All Italian patients (100%), and 97% of the
rest of the European SIMPLICITY population had
documentation of monitoring for either CyR or MR by
12 months.
CyR monitoring patterns. The proportion of patients
with documentation of CyR monitoring increased, as
expected, with longer patient follow-up (Table 2). By
3 months, the percentage of patients who had
documentation of CyR was low in both Italy and the
rest of the European SIMPLICITY population (25%
and 16%, respectively By 12 months, a greater
proportion of Italian patients had documentation of
CyR compared with the European populations (80%
vs. 53%; P<0.001) and the proportion of patients with
‘not done/recorded’ status decreased for both
populations. Of those patients with documentation of
CyR, similar proportions were classified with ‘results
available’ in the Italian and European populations
(95% and 89%).
MR monitoring patterns. The proportion of patients
with documentation of MR monitoring increased, as
expected, with longer patient follow-up (Table 2). By
three months, the proportion of patients who had
documentation of MR was low in both Italy and
Europe (34% for both). By 12 months, most patients in
the Italian and European populations had MR
monitoring (99% and 95%, respectively) and the
proportion of patients with ‘not done/recorded’ status
decreased for both populations. Among patients tested
for MR by 12 months, a greater proportion of Italian
patients had MR assessments on the IS, compared with
those in the rest of Europe (94% vs 76%; P<0.001).
This was most likely due to haematological centres in
Italy having better access to referral labs through the
LabNet network than other centres in Europe.
CyR and MR monitoring stratified by year of first-line
TKI initiation in SIMPLICITY. Figure 1 shows the
proportion of Italian patients from SIMPLICITY with
documented response monitoring throughout the study.
Documentation of CyR monitoring decreased
somewhat, while that for MR monitoring on the IS
remained steady overall (90–100%) between 2008 and
2015, except in 2011, when the rate was lower.
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Table 1. Patient demographics according to first-line TKI therapy and all patients. †Percentages are calculated using the total number of patients for whom data on ECOG performance status are
available as the denominator. ECOG performance status is defined as: 0, fully active; 1, restricted strenuous activity; 2, ambulatory and capable of all self-care, no work; 3, capable of only limited
self-care; 4, completely disabled. ‡Sokal score categories; low-risk: Sokal score <0.8; intermediate-risk: Sokal score 0.8–1.2; high-risk: >1.2. ¶Hasford score categories; low-risk: Hasford score
≤780); intermediate-risk: Hasford score >780–≤1480; high-risk: Hasford score >1480.
Italy

Europe

First-line TKI

Cohort, N

Imatinib
(Retro)
31

Imatinib
(Pro)
106

First-line TKI
Imatinib
(Retro)
35

Imatinib
(Pro)
65

Dasatinib

Nilotinib

All patients

Dasatinib

Nilotinib

All patients

56

73

266

51

65

216

64
(60.4)

25
(44.6)

37
(50.7)

144 (54.1)

19
(54.3)

39
(60.0)

32
(62.7)

34
(52.3)

124
(57.4)

61.4
(46.1–70.6)

62.3
(47.3–73.1)

53.1
(40.6–63.5)

57.1
(44.8–69.5)

46.7
(39.2–65.5)

61.8
(49.2–74.7)

57.9
(44.7–73.8)

53.9
(47.2–65.6)

57.8
(44.8–69.4)

61.4
(46.2–70.6)

62.4
(47.4–73.1)

53.1
(40.6–63.5)

57.1
(44.9–69.6)

49.6
(39.2–65.6)

61.9
(49.2–74.8)

57.9
(44.8–73.8)

53.9
(47.3–65.6)

57.8
(44.8–69.8)

32
(30.2)
30
(28.3)
44
(41.5)

17
(30.4)
13
(23.2)
26
(46.4)

31
(42.5)
26
(35.6)
16
(21.9)

96
(36.1)
76
(28.6)
94
(35.3)

20
(57.1)
6
(17.1)
9
(25.7)

18
(27.7)
18
(27.7)
29
(44.6)

18
(35.3)
15
(29.4)
18
(35.3)

22
(33.8)
26
(40.0)
17
(26.2)

78
(36.1)
65
(30.1)
73
(33.8)

21
(60.0)
14
(40.0)

48
(73.8)
17
(26.2)

33
(64.7)
18
(35.3)

41
(63.1)
24
(36.9)

Sex, n (%)
18
(58.1)
Median (IQR) age at diagnosis (years)
49.9
(40.6–69.2)
Median (IQR) age at first-line TKI (years)
50.0
(40.7–69.3)
Age at first-line TKI (years), n (%)
16
<50
(51.6)
7
50–64
(22.6)
8
≥65
(25.8)
Race/ethnicity, n (%)
Male

White non-Hispanic

23 (74.2)

89 (84.0)

35 (62.5)

50 (68.5)

197 (74.1)

Other/unknown

8 (25.8)

17 (16.0)

21 (37.5)

23 (31.5)

69 (25.9)

Baseline comorbidities

21 (67.7)

75 (70.8)

43 (76.8)

38 (52.1)

177 (66.5)*

21 (60.0)

53 (81.5)

34 (66.7)

51 (78.4)

Median no. comorbidities (IQR)

1.0
(0.0–2.0)

1.0
(0.0–3.0)

1.0
(1.0–3.0)

1.0
(0.0–2.0)

1.0
(0.0–3.0)

1.0
(0.0–2.0)

2.0
(1.0–4.0)

1.0
(0.0–3.0)

1.0
(1.0–3.0)

143
(66.2)
73
(33.8)
159
(73.6)
1.0
(0.0–3.0)

14
(77.8)
2
(11.1)
0
(0.0)
0
(0.0)
2

33
(54.1)
16
(26.2)
0
(0.0)
1
(1.6)
11

19
(59.4)
8
(25.0)
2
(6.3)
0
(0.0)
3

38
(69.1)
10
(18.2)
0
(0.0)
1
(1.8)
6

14
(53.8)
10
(38.5)
0
(0.0)
0
(0.0)
2

20
(45.5)
14
(31.8)
3
(6.8)
0
(0.0)
7

21
(58.3)
9
(25.0)
2
(5.6)
0
(0.0)
4

31
(66.0)
12
(25.5)
0
(0.0)
0
(0.0)
4

86
(56.2)
45
(29.4)
5
(3.3)
0
(0.0)
17

ECOG performance status,† n (%)
0 – fully active
1 – restricted strenuous activity
2 – ambulatory and capable of all
self-care, no work
4 – completely disabled
Not assessed

104 (62.7)
36
(21.7)
2
(1.2)
2
(1.2)
22

www.mjhid.org Mediterr J Hematol Infect Dis 2019; 11; e2019025

Pag. 5 / 14

Imatinib
(Retro)
31
(11.1)

Imatinib
(Pro)
106
(18.0)

13
(41.9)
11
(35.5)
3
(9.7)
4
(12.9)

24
(22.6)
36
(34.0)
14
(13.2)
32
(30.2)

10
(32.3)
4
(12.9)
1
(3.2)
16
(51.6)

30
(28.3)
33
(31.1)
4
(3.8)
39
(36.8)

Italy

Europe

First-line TKI

First-line TKI
Nilotinib

All patients

56
(9.4)

73
(10.9)

266
(13.3)

8
(14.3)
20
(35.7)
16
(28.6)

20
(27.4)
29
(39.7)
19
(26.0)

65
(24.4)
96
(36.1)
52
(19.5)

12 (21.4)

5 (6.8)

53 (19.9)

14
(25.0)
23
(41.1)
6
(10.7)
13
(23.2)

30
(41.1)
30
(41.1)
6
(8.2)
7
(9.6)

84
(31.6)
90
(33.8)
17
(6.4)
75
(28.2)

Imatinib
(Retro)
35
(7.7)

Imatinib
(Pro)
65
(15.9)

5
(14.3)
6
(17.1)
6
(17.1)
18
(51.4)
8
(22.9)
5
(14.3)
3
(8.6)
19
(54.3)

Dasatinib

Nilotinib

All patients

51
(11.1)

65
(8.5)

216
(11.1)

14
(21.5)
20
(30.8)
7
(10.8)
24
(36.9)

9
(17.6)
8
(15.7)
13
(25.5)
21
(41.2)

16
(24.6)
8
(12.3)
11
(16.9)
30
(46.2)

44
(20.4)
42
(19.4)
37
(17.1)
93
(43.1)

25
(38.5)
15
(23.1)
2
(3.1)
23
(35.4)

21
(41.2)
9
(17.6)
3
(5.9)
18
(35.3)

21
(32.3)
9
(13.8)
2
(3.1)
33
(50.8)

75
(34.7)
38
(17.6)
10
(4.6)
93
(43.1)

19
56
73
249
14
23
101 (95.3)
(61.3)
(100.0)
(100.0)
(93.6)
(40.0)
(35.4)
Private /
12
5
0
0
17
21
42
community practices
(38.7)
(4.7)
(0.0)
(0.0)
(6.4)
(60.0)
(64.6)
ECOG: Eastern Cooperative Oncology Group; IQR: interquartile range; Pro: prospective; Retro: retrospective; TKI: tyrosine kinase inhibitor.

25
(49.0)
26
(51.0)

19
(29.2)
46
(70.8)

81
(37.5)
135
(62.5)

Cohort, N

Dasatinib

Sokal category at diagnosis‡
Low (<0.8)
Intermediate (0.8–1.2)
High (>1.2)
Missing
Hasford score at diagnosis¶
Low-risk, n (%)
Intermediate-risk, n (%)
High-risk, n (%)
Missing, n (%)
Practice type, n (%)
Academic centre
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Table 2. The number and percentage of patients followed for a minimum of 12 months tested for CyR (FISH, BM, or both) or MR (including IS and non-IS). Includes assessments performed after index
TKI start date, between 30 days and 3, 6 and 12 months, respectively. *The denominator is the total number of patients with a CyR test done with date present. †The proportion of MR tests not on the IS
includes ‘no’ and ‘unknown’.
Monitoring patterns
During first 3 months of
During first 12 months of
During first 6 months of first-line TKI therapy
first-line TKI therapy
first-line TKI therapy
Italy
Europe
Italy
Europe
Italy
Europe
(n=266)
(n=216)
(n=266)
(n=216)
(n=266)
(n=216)
CyR monitoring Patterns
Done, date present, n (%)

67 (25.2)

35 (16.2)

172 (64.7)

81 (37.5)

213 (80.1)

114 (52.8)

Done/recorded with results available*
Done/recorded with no results
available
Not done/recorded, n (%)

64 (95.5)

29 (82.9)

160 (93.0)

72 (88.9)

202 (94.8)

101 (88.6)

3 (4.5)

6 (17.1)

12 (7.0)

9 (11.1)

11 (5.2)

13 (11.4)

199 (74.8)

181 (83.8)

94 (35.3)

135 (62.5)

53 (19.9)

102 (47.2)

89 (33.5)

73 (33.8)

216 (81.2)

185 (85.6)

263 (98.9)

206 (95.4)

81 (91.0)

53 (72.6)

197 (91.2)

134 (72.4)

247 (93.9)

156 (75.7)

4 (4.5)

20 (27.4)

8 (3.7)

49 (26.5)

10 (3.8)

48 (23.3)

4 (4.5)

0 (0.0)

11 (5.1)

2 (1.1)

6 (2.3)

2 (1.0)

177 (66.5)
143 (66.2)
50 (18.8)
31 (14.4)
3 (1.1)
Not done/recorded, n (%)
BM: bone marrow; CyR: cytogenetic response; FISH: fluorescence in situ hybridization; IS: international scale; MR: molecular response; TKI: tyrosine kinase inhibitor.

10 (4.6)

MR monitoring patterns
Done, date present, n (%)
Done/recorded with results on IS, n
(%)
Done/recorded with results not on IS †,
n (%)
Done/not recorded, n (%)

Table 3. Intolerances leading to discontinuation of first-line TKI within 1 year of initiation among patients who switched to a second-line TKI within 1 year from initiating first-line TKI. The denominator is
the number of patients in the column whose primary reason for discontinuation of first-line TKI is intolerance.
Italy

Arthralgia

Imatinib
(Retro)
(N=0)
0 (0.0)

Imatinib
(Pro)
(N=6)
1 (16.7)

Erythema

0 (0.0)

1 (16.7)

Generalised oedema

0 (0.0)

Neutropenia
Oedema
Platelet count decreased

Event, N (%)

Europe

Dasatinib
(N=1)

Nilotinib
(N=2)

All patients
(N=9)

0 (0.0)

0 (0.0)

1 (11.1)

Imatinib
(Retro)
(N=2)
0 (0.0)

0 (0.0)

0 (0.0)

1 (11.1)

0 (0.0)

0 (0.0)

2 (33.3)

0 (0.0)

0 (0.0)

2 (22.2)

0 (0.0)

0 (0.0)

1 (16.7)

0 (0.0)

1 (50.0)

2 (22.2)

0 (0.0)

2 (33.3)

0 (0.0)

0 (0.0)

2 (22.2)

0 (0.0)

0 (0.0)

1 (100.0)

0 (0.0)

0 (0.0)

2 (100.0)

0 (0.0)
1 (16.7)
Thrombocytopenia
Pro: prospective; Retro: retrospective; TKI: tyrosine kinase inhibitor.

Imatinib
(Pro)
(N=14)
2 (14.3)

Dasatinib
(N=8)

Nilotinib
(N=5)

All patients
(N=29)

0 (0.0)

0 (0.0)

2 (6.9)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

1 (50.0)

0 (0.0)

0 (0.0)

0 (0.0)

1 (3.4)

0 (0.0)

1 (7.1)

0 (0.0)

0 (0.0)

1 (3.4)

1 (11.1)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

3 (33.3)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)
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Figure 1. The proportion (%) of Italian patients from SIMPLICITY with documented response monitoring. (A) CyR monitoring for the
overall population, and for those patients receiving IM and second-generation TKIs, over the years of first-line TKI initiation. Both FISH and
BM cytogenetic tests were included as long as a date was documented. Patients had to be followed for ≥12 months. Includes assessments
performed after index TKI start date, between 30 days and 12 months later. (B) MR monitoring patterns during the first 12 months of
treatment according to the year of first-line TKI initiation – result on IS. Dashed line corresponds to the proportion of patients with CyR or
MR monitoring during the first 12 months across the entire study period. N indicates the number of patients per cohort. BM: bone marrow;
CyR: cytogenetic response; FISH: fluorescence in situ hybridisation; IM: imatinib; IS: international scale; MR: molecular response TKI:
tyrosine kinase inhibitor.

Predictors of monitoring. Logistic regression analysis
could not be performed for the Italian population
because all patients in the cohort had documentation of
monitoring for either CyR or MR by 12 months. In the
rest of the European SIMPLICITY population, the
model showed that there were no statistically
significant predictors of monitoring.
Treatment Interruptions. Differences in treatment
interruptions were observed between the Italian and the
rest of the SIMPLICITY European population, as well
as between first-line TKIs. Of the patients in Italy who
had ≥12 months of follow-up since initiating first-line
TKI, 16.2% (n=43) had a treatment interruption within
1 year of initiating first-line TKI, compared with a
slightly lower proportion (11.1%; n=24) in the rest of
the SIMPLICITY European population. For both
Italian and the rest of the SIMPLICITY European
population, the proportion of patients interrupting firstline TKI treatment was greatest in the imatinib
prospective cohort (22.6% [n=24] and 13.8% [n=9],
respectively) vs. other cohorts (imatinib retrospective:
16.1% [n=5] and 8.6% [n=3], respectively; dasatinib:
12.5% [n=7] and 9.8% [n=5]; nilotinib: 9.6% [n=7] and
10.8% [n=7]).
For patients in Italy, the median duration of
treatment interruption (IQR) was 24.0 (14.0–118.0)
days and was longer in comparison with the rest of the
SIMPLICITY European population (14.0 [10.0–36.5]
days). Patients in Italy receiving first-line imatinib
(prospective) had the shortest median duration of
treatment interruption (16.5 [12.0–52.5] days), whilst
those receiving first-line dasatinib had the longest
median duration of treatment interruption (124.0 [28.0–
209.0] days); the results were different in comparison
with the results for the rest of the SIMPLICITY
European population (imatinib prospective: 12.0 [10.0–
31.0] days; dasatinib: 12.0 [9.0–14.0] days). Similarly,
there were disparities between Italy and the rest of the

SIMPLICITY European population in regard to the
median duration of treatment interruption for imatinib
(retrospective; 18.0 [7.0–32.0] vs. 50.0 [21.0–270.0]
days, respectively) and nilotinib (65.0 [20.0–152.0] vs.
20.0 [13.0–30.0] days, respectively) cohorts.
A total of 91 events were recorded as concurrent
with TKI treatment interruption in the first year of
treatment in Italy, the most common of which were
thrombocytopenia (16 events) and neutropenia (11
events). In the rest of the SIMPLICITY European
population, more than half the number of events
reported in Italian patients (41 events) were recorded as
concurrent with TKI treatment interruption, the most
common being thrombocytopenia (6 events).
Treatment
discontinuations.
Treatment
discontinuations are presented in Figure 2. A smaller
proportion of patients in Italy discontinued their firstline TKI during the first year since initiating first-line
TKI compared with those in the rest of the European
SIMPLICITY population (13.2% vs. 23.6%; P=0.003).
In Italy, most patients remained on first-line TKI for
≥12 months (86.8%; n=231); results were similar for
the rest of the European SIMPLICITY population
(76.4%; n=165). In the first year of treatment in Italy,
the median time to discontinuation of first-line TKI
(IQR) was 3.9 (1.6–7.0) months. For imatinib
(retrospective), imatinib (prospective), dasatinib and
nilotinib, median times (IQR) were, respectively, 2.3
(1.7–3.6), 4.6 (1.8–7.8), 4.6 (1.6–5.7) and 5.5 (1.3–7.0)
months. In the rest of the European SIMPLICITY
population, in the first year of treatment, the median
time to discontinuation of first-line TKI (IQR) was 3.7
(1.6–8.4) months. For imatinib (retrospective), imatinib
(prospective), dasatinib and nilotinib, median times to
discontinuation (IQR) were, respectively, 7.6 (4.6–
10.5), 3.6 (2.1–8.5), 4.4 (1.7–7.2) and 1.4 (0.9–4.1)
months.
Intolerance was the most common primary reason
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Predictors of discontinuation. Logistic regression
analysis showed that there were no statistically
significant predictors of first-line TKI discontinuation
in Italian patients. However, in the rest of the European
SIMPLICITY population, In Europe, however, female
vs. male patients were more likely to discontinue firstline TKI treatment (odds ratio [OR; 95% CI] 2.60
[1.26, 5.36]; P=0.01), as were patients on prospective
imatinib vs. dasatinib (OR [95% CI] 3.04 [1.21, 7.62];
P=0.018).

nilotinib cohorts (13.2% [n=14] vs. 0% [n=0] vs. 3.6%
[n=2] vs. 4.1% [n=3], respectively). Of those who
switched from imatinib prospective, six (42.9%)
patients switched within the first 3 months and six
(42.8%) switched between 6 and 12 months of first-line
TKI initiation. Patients on first-line dasatinib switched
either between 3 and 6 months (50.0% [n=1]) or 6 and
9 months (50.0% [n=1]). Of those who switched from
nilotinib, one patient (33.3%) switched within the first
3 months and two patients (66.7%) switched between 6
and 9 months of initiating a first-line TKI.
The median time (IQR) to switch from first-line
TKI in Italy was 172.0 (73.0–239.0) days. BetweenTKI differences were noted for the median time (IQR)
to switch from first-line TKI: this was longest in the
nilotinib cohort (239.0 [61.0–255.0] days), followed by
the dasatinib cohort (163.5 [140.0–187.0] days), and
finally the imatinib prospective cohort (149.0 [73.0–
214.0] days). In the rest of the European SIMPLICITY
population, the median time (IQR) to switch from firstline TKI was 135.5 (65.5–265.0) days. Between-TKI
differences were also noted: the longest time was for
the imatinib retrospective cohort (292.5 [235.0–350.0]
days), followed by the dasatinib (181.0 [134.0–281.0]
days), imatinib prospective (131.5 [73.0–262.0] days)
and nilotinib (44.0 [19.0–137.0] days) cohorts.
The switching patterns (Figure 3) were largely
comparable between Italy and the rest of the European
SIMPLICITY population. In Italy, intolerance was the
most common primary reason for discontinuation of a
first-line TKI and switching to a second-line TKI,
reported in 56.3% (n=9; imatinib retrospective: 0%;
imatinib prospective: 46.2% [n=6]; dasatinib: 100.0%
[n=1]; nilotinib: 100.0% [n=2]) of all patients who
discontinued first-line TKI; this was lower in
comparison with the rest of the European
SIMPLICITY population (76.3% [n=29]; imatinib
retrospective: 100.0% [n=2]; imatinib prospective:
63.6% [n=14]; dasatinib: 100.0% [n=8]; nilotinib:
83.3% [n=5]). Table 3 shows the events concurrent
with treatment discontinuation and switching in Italy.
Primary resistance was the second most common
primary reason for discontinuation of first-line TKI and
switching to a second-line TKI in Italy, reported in
25.0% (n=4) of all patients who discontinued: all four
patients were from the imatinib prospective cohort.

TKI switching patterns. Of the Italian patients with ≥12
months of follow-up since initiating first-line TKI,
7.1% (n=19) switched to a second-line TKI – a smaller
proportion than in the rest of the European
SIMPLICITY population, where almost three times as
many patients switched to a second-line TKI (20.4%
[n=44]). In Italy, a greater proportion of patients
initiating prospective imatinib as a first-line TKI
switched to a second-line TKI within 12 months,
compared with the imatinib retrospective, dasatinib and

Predictors of Switching. Logistic regression analysis
showed that patients who were on imatinib prospective
were more likely to switch from a first-line TKI than
those on dasatinib (OR=5.62, P=0.036). Patients who
had three or more comorbidities were less likely to
switch from first-line TKI than those who had no
comorbidities (OR=0.17, P=0.048). In the rest of the
European SIMPLICITY population, female vs. male
patients (OR=2.11, P=0.060) and those prospectively
treated with imatinib vs dasatinib (OR=2.97, P=0.025)

Figure 2. Proportion (%) of patients in Italy (left hand panel) and
the rest of the European SIMPLICITY population (excluding Italy;
right hand panel) who discontinued TKI treatment within the first
12 months of first-line TKI. DAS: dasatinib; IM: imatinib; NIL:
nilotinib; TKI: tyrosine kinase inhibitor.

for discontinuation of first-line TKI, reported in 70.4%
(n=19; imatinib retrospective: 100% [n=1]; imatinib
prospective: 53.3% [n=8]; dasatinib: 66.7% [n=2];
nilotinib: 100.0% [n=8]) of all patients who
discontinued; this was slightly lower than in the rest of
the European SIMPLICITY population (75.6% [n=31];
imatinib retrospective: 100.0% [n=2]; imatinib
prospective: 66.7% [n=16]; dasatinib: 100.0% [n=8];
nilotinib: 71.4% [n=5]). Primary resistance was the
second most common primary reason for
discontinuation of first-line TKI, reported in 14.8%
(n=4) of all patients who discontinued: all four patients
were from the imatinib prospective cohort. Results
were similar observations for the rest of the European
SIMPLICITY population, in which 7.3% (n=3) of all
patients discontinued first-line TKI because of primary
resistance: all three patients were from the imatinib
prospective cohort. Other reasons for discontinuation in
the Italian population included acquired resistance
(7.4% [n=2]), insurance/financial reasons (3.7% [n=1])
and unrelated medical conditions (3.7% [n=1]).

www.mjhid.org Mediterr J Hematol Infect Dis 2019; 11; e2019025

Pag. 9 / 14

Figure 3. TKI switching patterns in SIMPLICITY in Italy (left hand panel) and the rest of the European SIMPLICITY population (excluding
Italy; right hand panel) within the first 12 months of first-line TKI. No patients switched from the imatinib retrospective cohort in Italy. IM:
imatinib; TKI: tyrosine kinase inhibitor.

were more likely to switch from a first-line TKI.
Discussion. Here, we report response monitoring and
TKI treatment patterns in patients with C-P CML
treated in sites in Italy from the SIMPLICITY study
and make detailed comparisons with the rest of the
European SIMPLICITY population.
This manuscript furthers our knowledge by focusing
on an analysis of the Italian cohort of 266 patients,
which is the largest European cohort within the
SIMPLICITY population and, importantly, is the first
to report on management practices of the first year of
TKI therapy. These data, from a country with high
first-line usage of imatinib, dasatinib and nilotinib,
reveals valuable insights into treatment and monitoring
patterns in CP-CML patients by exploring TKI choice,
switching pattern and reason for the switching in the
first 12 months of TKI therapy.
As with the SIMPLICITY population as a whole,11
SIMPLICITY patients in Italy are older (median 57.1
years) than the CML patients studied in the three
pivotal clinical trials of the TKIs under investigation in
newly diagnosed C-P CML (median 46.0–50.0 years),
and in the three investigator-initiated randomised
controlled trials evaluating use of imatinib (51.0–53.0
years).6,26-31 Unsurprisingly, given the interdependent
nature of age and comorbidity, two-thirds of the Italian
population had baseline comorbidities, indicating that
Sokal and Hasford prognostic measurements are
frequently carried out in Italy. Prognostic scores are of
crucial importance, and guidelines recommend
determining a patient’s score before making any firstline treatment decisions.7 While risk score was not an
individual category on the eCRF when capturing the
rationale of treating physicians for TKI selection; it

may be considered under the wider category of
perceived effectiveness, which was the primary reason
for treatment selection.
Management of C-P CML requires early and routine
monitoring of CyR and MR and it is essential to
identify whether or not patients are responding to
treatment.6,7 In this analysis, the proportion of patients
who were monitored by CyR and MR by 3 months was
low. It is possible that, for a proportion of patients,
testing had been carried out but with no date recorded
and thus falling into the ‘not done’ category. Similarly,
for some patients, testing may not have been possible
for reasons of disease progression, or initial temporary
drug interruption/reduced dosage, or other patientrelated factors so that testing may have occurred
outside of the strict 3-month timeframe.
Standardised MR assessments are gaining increased
recognition for their importance;32,33 in SIMPLICITY
this was particularly evident for the Italian population,
demonstrating
accordance
with
the
ELN
recommendations, regarding MR testing on the IS.
Most patients were enrolled in the study through
academic centres – a factor that may have influenced
adherence to treatment recommendations on MR
testing on the IS. A network of more than 50
standardised laboratories (LabNet) performs BCRABL analysis for hematologic clinics, and the
availability of this resource may have also contributed
to greater adherence to MR testing on the IS.
For patients not responding to their first-line TKI,
and those who experience intolerance to treatment,
guidelines recommend several options: dose
modification, treatment interruption, or discontinuation
followed by switching to the next most appropriate
treatment.6,7 In Italy and Europe, the proportion of
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patients who interrupted their first-line TKI was
generally low, although a lower proportion of patients
discontinued first-line TKI in Italy, compared with the
rest of the European SIMPLICITY population. This
finding may reflect differences in management
between sites in Italy and the rest of Europe. In Italy,
CML care is centralised: almost all haematologists
operate within hospitals, and TKIs can be dispensed
only by hospital pharmacies.34 The significant
variations observed in duration of treatment
interruptions between TKIs may result from patients’
variability in speed of recovery, following any
concurrent adverse events.
Intolerance was the most common primary reason
for discontinuation of first-line TKI. The ELN and
NCCN
recommendations
suggest
a
clinical
interpretation of BCR-ABL levels >10% at 3 months
before changing TKIs as result of resistance,6,7 since
there is currently no evidence to demonstrate any
advantage for patients switching their TKI by 3 months
because of BCR-ABL levels >10%. The adherence to
this “careful” approach, paired with a low rate of early
monitoring, could explain the higher percentage of
discontinuations due to intolerance compared with
resistance. The primary resistance observed in the
imatinib (prospective) cohort is not surprising, given
that primary resistance to imatinib is generally seen in
15–25% of patients.7 In one instance, it was reported
that the discontinuation was due to the patient’s
insurance/financial reasons, and it is important to
highlight that the Italian healthcare system is a
regionally based National Health Service that provides
universal coverage, mainly free of charge.35
Plausible explanations for imatinib (prospective)
being a predictor of switching, in addition to primary
resistance, include that patients who achieve a
suboptimal response, therefore, switch to a second-line
TKI. Additionally, as second-generation TKIs became
more widely available, and clinicians gained
experience with them, further treatment options were
then available for patients who were imatinibintolerant, or who had suboptimal outcomes, increasing
the likelihood of patients switching from first-line
imatinib. Interestingly, primary resistance was not
observed in the imatinib (retrospective) cohort, and this
could be a result of selection bias associated with the
retrospective nature of this cohort. Interpretation of
switching patterns is not possible from this study, due
to low numbers of patients.

While observational studies can capture the
management of patients within the routine clinical
practice setting; they are associated with inherent
limitations, which need to be considered when
interpreting results.36 Such limitations, regarding this
study, include selection bias related to the method of
patient enrolment, as well as bias related to the year of
enrolment and choice of TKI. Results should be
interpreted in the context of shifting practices that may
ultimately be influenced by evolving treatment
recommendations. An artefact of observational studies
is the capture of management practices over time. The
update to the ELN recommendations in 2013, which
specifically concerned routine response monitoring by
MR,6 could only influence monitoring practices after
that date, so this might explain the pattern of
observations reported. It is also worth noting that the
European
SIMPLICITY
population
is
not
representative of Europe as a whole, with the majority
of patients enrolled in either Italy or Germany. Finally,
the numbers in the patients who switched from firstline TKI within the first 12 months of treatment was
small, which might be considered a positive result, but
caution needs to be taken when making such inferences
from the results, for the reasons stated above.
Monitoring practices in Italy, and the rest of the
European SIMPLICITY population, are not in full
accordance with treatment recommendations. These
results are consistent with those reported previously for
the whole SIMPLICITY population.11,12 The detailed
information regarding the switching patterns and the
reason for switching during the first year of CML
therapy are presented here for the first time. These data
provide insight into the "dynamic" real-life picture of
the CML population during the most important timeframe, where patients are characterised and stabilised
on the most appropriate therapy according to their
results and tolerability to current TKI therapy. Future
analyses will assess the relationship between response
monitoring patterns, TKI switching patterns and
clinical response in the SIMPLICITY population.
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