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TO THE EDITOR: 
Tyrosine kinase inhib i tor (TKI) therapy discont inuat ion w i th the 
aim of achieving t reatment- f ree remission (TFR) is becoming more 
f requent, as an increasing number o f chronic myelo id leukemia 
(CML) patients are achieving stable deep molecular response 
(DMR; i.e. BCR::ABL1 transcript level < 0 . 0 1 % on the International 
Scale); however, many challenges remain unresolved [1]. A m o n g 
others, a nonnegl ig ib le propor t ion of patients reported fear, 
anxiety, or depression both dur ing TFR and w h e n they had to 
reinit iate TKI therapy [2]. Similar negative feelings are f requent ly 
ment ioned in the context of the decision to not stop TKI 
t reatment ; fur thermore, a considerable propor t ion o f patients 
(17-50%) have been reported to be unwi l l ing to a t t emp t TFR 
[3-10] (Supplementary Table S1). However, little is known about 
h o w many truly el igible patients are unwi l l ing to a t t emp t TFR, the 
reasons for their decision and w h a t factors are associated w i th 
their unwil l ingness to discont inue long-term therapy since the 
reports ment ioned above have substantial l imitat ions. The surveys 
were of ten conducted in a l imi ted number of centres [3, 6 -8 ] , 
focused on patients w h o are able to use internet tools [5, 10], 
focused on more educated patients w h o are connected to patient 
support ive organisations [5, 7, 9], and usually not specifically 
focused on patients w h o fulf i l led the criteria for TKI discont inua
t ion [3 -6 , 9, 10]. 

In the Czech Republic, t rea tment for CML patients is centralised 
in e ight specialised centres, w i th comprehensive data f rom 
virtually all CML patients col lected in the nat ionwide INFINITY 

registry (Tyrosine Kinase Inhibitors iN First aNd fo l lowing 

CML Treatment) . As part of the ongo ing nat ionwide prospective 
mul t icentre invest igator- ini t iated phase II study HALF 

(NCT04147533), w e imp lemented a gradual TKI t reatment 
d iscont inuat ion strategy. This strategy involves a stepwise dose 
reduct ion: half the standard dose for the first six months {half a 
year), fo l lowed by every o ther day administrat ion for the next half 
a year before comple te cessation (Supplementary in format ion and 
Supplementary Fig. S1). Patients el igible for the HALF trial were 
ident i f ied based on the main inclusion criteria (Supplementary 
Table S2) using the INFINITY database and were educated about 
the study th rough various channels (Supplementary informat ion). 
For patients w h o refused to part icipate in the HALF trial, a 
complementary survey called Anti-HALF was imp lemented to 
explore the reasons for not s topp ing TKI t reatment . The paper 
quest ionnaire, w i th 18 questions assessing demograph ic in forma
t ion , TKI therapy, compl iance, and reasons for the decision, was 
offered to all el igible patients w h o refused to part icipate in the 
HALF trial. The methods are fur ther detai led in the Supplementary 
Informat ion. Enrolment in the HALF trial has n o w ended. Herein, 
w e present the results of the Anti-HALF project whi le the HALF 
trial fo l low-up cont inues. 

At the ini t iat ion o f the HALF study in June 2020, 1751 live 
patients were registered in the INFINITY database. By the end of 
2022, 246 (14%) el igible candidates had been recruited to 
part icipate in the HALF trial. Wi th in this nat ionwide cohor t of 
CML patients, 190 ou t of 246 patients (77.2%) were enroled in the 
study, whi le 56 ou t of 246 (22.8%) decl ined to participate. A m o n g 
the nonpart ic ipants, 45 (18.3%) op ted for the Anti-HALF survey, 
and 11 (4.5%) refused bo th the survey and the study. To explore 
the differences between HALF and Anti-HALF patients, we 
compared the baseline characteristics o f both cohorts (Table 1). 
There were no statistically signif icant differences regarding the TKI 
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Table 1. Character ist ics o f pa t ien ts e n r o l e d in t h e HALF s t u d y or pa t ien ts w h o p a r t i c i p a t e d in t h e An t i -HALF survey a n d fac tors associated w i t h t h e 

dec is ion n o t t o pa r t i c ipa te in t h e HALF study. 

Parameter, N (%) or Median 
[range] 

Category Anti-HALF patients (N = 45) HALF patients 
(W=190) 

p value 

G e n d e r Female 29 (64.4) 89 (46.8) 0.046 

Male 16 (35.6) 101 (53.2) 

A g e at t h e t i m e o f s t u d y e n t r y (years) 67.5 [33 -89 ] 61.8 [24 -86 ] 0.034 

H ighes t level o f e d u c a t i o n E lementa ry 11 (24.4) 15 (7.9) 0.023 

Secondary w i t h o u t leav ing 14 (31.1) 4 9 (25.8) 

e x a m 

Secondary w i t h leav ing 14 (31.1) 88 (46.3) 

e x a m 

Un ivers i ty 6 ( 1 3 . 3 ) 36 (18.9) 

UNK - 2 (1.1) 

Type o f e m p l o y m e n t R e t i r e d / d i s a b l e d / 

u n e m p l o y e d 

34 (75.6) 103 (54.2) 0.017 

E m p l o y e d / S e l f - E m p l o y e d 11 (24.4) 86 (45.3) 

UNK - 1 (0.5) 

Travel t i m e t o t h e cen t re /c l in ic U p t o 30 m i n 8 (17.8) 43 (22.6) 0.035 

U p t o 1 h 10 (22.2) 64 (33.7) 

U p t o 2 h 18 (40.0) 71 (37.4) 

M o r e t h a n 2 h 9 (20.0) 12 (6.3) 

TKI used at t h e s tudy e n t r y I m a t i n i b 36 (80.0) 143 (75.3) NS 

N i l o t i n i b 9 (20.0) 31 (16.3) 

Dasat in ib 0 16 (8.4) 

TKI d o s e r e d u c t i o n a t t h e s tudy Yes 22 (48.9) 75 (39.5) NS 

e n t r y 
N o 23 (51.1) 115 (60.5) 

I m a t i n i b d o s e r e d u c t i o n at t h e Yes 20 (55.6) 4 9 (34.3) 0.022 

s tudy e n t r y N o 16 (44.4) 94 (65.7) 

N i l o t i n i b dose r e d u c t i o n at t h e Yes 2 (22.2) 10 (32.3) NS 

s tudy e n t r y N o 7 (77.8) 21 (67.7) 

Dasat in ib d o s e r e d u c t i o n at t h e Yes 0 16 (100.0) -
s tudy e n t r y 

N o 0 0 

TKI adverse events ( r e p o r t e d b y Present 19 (42.2) 70 (36.8) NS 

pat ien ts ) 
A b s e n t 26 (57.8) 120 (63.2) 

C M L disease d u r a t i o n b e f o r e t h e s t u d y e n t r y (years) 9.6 [4.3-19.6] 8.7 [4.0-26.1] NS 

Last TKI t r e a t m e n t d u r a t i o n be fo re t h e s t u d y e n t r y (years) 9.2 [4.0-19.0] 8.2 [0.75-20.3] NS 

I m a t i n i b t r e a t m e n t d u r a t i o n be fo re t h e s tudy e n t r y (years) 11.8 [4.0-19.0] 9.9 [1.0-20.0] NS 

N i l o t i n i b t r e a t m e n t d u r a t i o n b e f o r e t h e s t u d y e n t r y (years) 7.0 [4.0-13.0] 6.3 [4.0-10.0] NS 

Dasat in ib t r e a t m e n t d u r a t i o n be fo re t h e s t u d y e n t r y (years) - 4.0 [1.0-13.0] -
Factors associated with the decision not to participate in the HALF study (multivariate analysis) 

Factor Effect/Unit Odds ratio (95% CI) p value 

G e n d e r Female vs. Male 2.30 (1.11-4.78) 0.026 

D u r a t i o n o f last TKI t h e r a p y 12 m o n t h s 1.09 (1.01-1.17) 0.025 

Travel t i m e t o t h e cen t re M o r e t h a n 2 h vs. u p t o 30 m i n 5.41 (1.56-18.76) 0.008 

H ighes t level o f e d u c a t i o n Secondary w i t h o u t leav ing e x a m 

vs. E lemen ta ry 

0.27 (0.09-0.79) 0.017 

Secondary w i t h leav ing e x a m vs. 

E lemen ta ry 

0.15 (0.05-0.44) 0.001 

Un ivers i ty vs. E lementa ry 0.19 (0.05-0.64) 0.008 

In mult ivar iate analysis part, on ly statistically signif icant p values are presented. 

N number, NS not signif icant, UNK u n k n o w n , TKI tyrosine kinase inhibitor, CML chronic myeloid leukemia, CI conf idence interval. 
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Who informed you for the first time about the possibility 
to stop TKI therapy in a controlled manner? 

% of patients 

0 20 40 60 80 100 120 

The attending physician during regular visit 97,8 

Unknown 2,2 

Information about the HALF clinical trial 
was given to you by your physician: 

% of patients 

20 40 60 80 100 

COMPREHENSIVELY. I understood everything. 

PARTIALLY UNDERSTANDABLE. 4 | 4 

I did not understand some information. 

Unknown 2,2 

How would you evaluate the attitude of the physician 
who offered the HALF study participation to you? 

The doctor rather recommended me 
to participate in the study. 

The doctor strongly motivated me 
to enter the study. 

The doctor took a neutral opinion 
about entering the study. 

When you received first information about the possibility 
to stop TKI therapy, how it took your interest? 

% of patients 

0 10 20 30 40 ; 

actively looking for more details. 

I was interested in the information, 
but not actively looking for more details. 

I was not interested in further information. 

Unknown 

Did your physician answer all your questions 
regarding the HALF study? 

% of patients 

0 20 40 60 80 100 120 

95,6 YES. I had the opportunity to ask questions 
and all of them were answered. 

PARTIALLY. I had the opportunity to ask 2 2 

questions, but I did not get a satisfactory 
answer to some of them. 

Unknown 2,2 

How difficult was the decision whether or not to enter the HALF study? 

What are the main reasons for your decision to not participate in the HALF clinical trial? 

% of patients 

More frequent visits at the hospital are difficult for me. 

My family or friends did not recommend me to participate in the HALF clinical trial. 

I am worried about the relaps. 

I am worried about feeling a personal failure and disappointment in case of relapse. 

I am worried about the onset of withdrawal syndrome and other temporary 
complications associated with it. 

I am worried about losing social benefits/support (sickness allowance, disability pension). 

I am worried that the treatment will not be as efective as it did before 
it was stopped in case of relapse. 

My attending physician did not recommend me to participate in the HALF clinical trial. 

I don't want to participate any testing. 

I prefer a conservative approach. 

Other* 

^ ^ ^ H 11,1 

I^^^^H 15, 3 

6,7 

• 2,2 

• 4,4 

6,7 

6,7 

*Other reasons (3 patients): age (N=1), painful blood samples collecting (N=1), insurance troubles in case of the disease re-occurrence (N=1) 

Fig. 1 The Ant i-HALF survey results. A P a t i e n t s ' p e r c e p t i o n s r e g a r d i n g t r e a t m e n t - f r e e r e m i s s i o n (TFR) p r o p o s a l . B M a i n r e a s o n s f o r t h e 

d e c i s i o n t o n o t s t o p t y r o s i n e k i n a s e i n h i b i t o r s (TKI) i n t h e f r a m e o f t h e HALF t r i a l . 
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type, CML disease durat ion, last TKI t rea tment durat ion, presence 
of TKI-related adverse events reported by patients, or TKI dose 
reduct ion at the t ime of study entry. Nevertheless, when 
evaluat ing the impact o f dose reduct ion for each TKI, more Ant i -
HALF patients had already undergone imat in ib dose reduct ion 
(p = 0.022). In contrast to HALF patients, the Anti-HALF g roup 
included signif icantly higher proport ions o f female patients, 
elderly patients, patients w i th only an elementary school 
degree educat ion, retired patients, disabled patients, and unem
ployed patients. Furthermore, the Anti-HALF g roup reported a 
longer durat ion of their journey to the specialised haematological 
centre than d id the HALF group. According to mult ivariate 
analyses, factors such as female sex [OR (odds ratio) = 2.3 
(1.11,4.78); p = 0.026], longer TKI t rea tment durat ion [ O R = 1 . 0 9 
(1.01,1.17); p = 0.025], longer travel t ime to the centre (more than 
2 h vs. up to 3 0 m i n ) [OR = 5.41 (1.56,18.76); p = 0.008], and lower 
level of educat ion [[OR = 0.27 (0.09,0.79); p = 0.017] for secondary 
school w i thou t leaving exam vs. e lementary school, [OR = 0.15 
(0.05,0.44); p = 0.001] for secondary school w i th leaving exam vs. 
elementary school, and [OR = 0.19 (0.05,0.64); p = 0.008]] for 
university vs. e lementary school were signif icantly associated w i th 
the decision to not stop TKI t rea tment dur ing the HALF study 
(Table 1). 

The analysis o f perceptions regarding TKI therapy and its 
discont inuat ion was specifically focused on Anti-HALF patients 
(Supplementary Fig. S2 and Fig. 1). Anti-HALF patients reported 
min imal stress or no stress dur ing the regular fo l low-up (82.2%). 
They perceived their TKI therapy as safe and effect ive (57.8%) and 
considered themselves very compl ian t (80.0%). Furthermore, more 
than half o f these patients had never or very rarely experienced 
any side effects (62.2%) (Supplementary Fig. S2). Virtually all Ant i -
HALF patients were in formed about the possibil ity of TKI 
t rea tment cessation by their haematologists and study investiga
tors in one person. Most of these patients reported being highly 
satisfied w i th the in format ion they had received (93.3%) and felt 
mot ivated to part icipate in the study (86.7%). The decision to 
enter or not enter the trial was rather di f f icult for t h e m (53.3%), as 
they reported fear of disease recurrence (62.2%) and worries 
about less-effective TKI ret reatment (55.6%) as the most f requent 
reasons for the decision not to stop TKI t reatment . Addit ional ly, 
patients reported some diff iculties due to more f requent 
appo in tments (35.6%), a preference for a conservative approach 
(33.3%), and worries about feel ing like a personal fai lure in case of 
disease recurrence (15.6%) (Fig. 1). Views on reasons (if any) 
potent ial ly reversing Anti-HALF pat ients' decisions are presented 
in Supplementary Fig. S3. 

In our nat ionwide CML pat ient cohort , 56 ou t of 246 (22.8%) TFR 
candidates were not wi l l ing to stop TKI t rea tment in a contro l led 
manner. The most f requent ly reported reasons for reluctance to 
a t tempt TFR in our survey al ign w i th previously publ ished data 
(Supplementary Table S1) [3-10] . Vi l lemagne Sanchez et al. 
emphasised, that this reluctance was of ten associated w i th a 
need for addi t ional in format ion or an incomple te understanding 
[7]. Flynn et al. reported pat ient doubts due to contradict ing 
advice on strict medicat ion adherence and the possibil ity of 
sudden t rea tment d iscont inuat ion [8]. In the same analysis, 
patients w h o refused TFR at tempts were more properly in formed 
about the generic risk of relapse after TFR than patients wi l l ing to 
stop [8]. Furthermore, the impact of proper percept ion of relapse 
on pat ient decisions was suppor ted by an adverse relat ionship 
between increasing wil l ingness to a t temp t TFR and decreasing 
hypothet ical risk of relapse [3, 9]. Similarly, the impor tance of 
accurate in format ion, inc luding adequate relapse percept ion, was 
emphasised by Saglio et al. in a unique j o i n t pat ient-physic ian 
perspective on TFR [11]. In addi t ion, the authors recommended 
addressing psychological aspects of TFR on a rout ine visit basis, in 
line w i th f indings f r o m a large Italian survey [4]. Anti-HALF patients 
were highly satisfied w i th their in format ion and fe l t mot iva ted for 

TFR, nevertheless, fears and worries were their most p rominent 
emot ions. Considering the aspects ment ioned above and looking 
at the circumstances under wh ich patients w o u l d reverse their 
decision not to enter the HALF trial (Supplementary Fig. S3), in 
some cases, a more pro found and appropr iate discussion migh t 
be helpful . 

The results of mult ivar iate analysis revealed signif icant differ
ences between both cohorts, w i th greater propor t ion o f female 
patients, patients t reated w i th the last TKI longer, patients w i th 
longer travel t imes to the centre and patients w i th lower levels o f 
educat ion in the Anti-HALF cohort . These f indings were mostly 
inconsistent w i th previously reported results (Supplementary 
Table S3) [3, 5-7, 9, 10]. Nevertheless, paid e m p l o y m e n t [9] and 
younger age [5, 6] as factors suppor t ing wil l ingness to a t tempt 
TFR were in line w i th our f indings, w i th Anti-HALF patients being 
older and more f requent ly unemployed or retired than HALF 
participants. A longer TKI t rea tment durat ion was previously 
ident i f ied as a factor predict ive for mainta in ing TFR [12] and for 
the deve lopment of TKI wi thdrawal syndrome [13]. Interestingly, 
mult ivariate analysis also revealed an association between longer 
TKI t rea tment durat ion and the refusal of TFR at tempts ; this 
association may be at t r ibuted to a stronger adherence to 
t reatment , wh ich was ini t iated dur ing t imes of l imited availability. 
Notably, some of the previous studies ident i f ied the impor tance of 
physic ian-pat ient discussion abou t TFR [7] or awareness of TFR 
studies [9] as factors associated w i th the wil l ingness to stop TKI 
t reatment . Given the impact of factors such as educat ional level, 
age, socioeconomic factors, and long- term therapy habits on the 
unwil l ingness of Anti-HALF patients to a t t emp t TFR, it is possible 
that pat ient-physic ian discussions may need to be structured 
differently. However, the pr imary reason for rejecting TFR was the 
distance f r o m the specialised centre, indicat ing tha t most eligible 
patients refused it for reasons other than proper and t imely 
in format ion. 

TKI dose reduct ion has been increasingly shown to be safe and 
effective in the context of subsequent TFR at tempts [14,15] . In our 
study, we adop ted a gradual dose reduct ion concept before 
t rea tment cessation to enhance pat ient acceptance, a m o n g other 
objectives. A l though the results of the HALF trial have not yet 
been analysed, recently publ ished data f r o m a large Chinese 
survey indicated a notable preference to reduce the dose before 
TFR a t temp t in 613/817 (75%) patients versus 31/817 (3.8%) 
patients w h o preferred no dose reduct ion before s topping [10]. 

In conclusion, despite of fer ing a more gradual style of TKI 
discont inuat ion and regardless of a high level of satisfaction w i th 
pat ient-physic ian discussion, a lmost 1/4 of el igible patients were 
not wi l l ing to stop their t reatment . Our analysis of factors 
predict ive of TFR a t tempt refusal and the reasons for such a 
decision provides unique insight into pat ients' perceptions 
regarding TKI d iscont inuat ion on a nat ionwide level. In very 
wel l - in formed patients, logistic problems seem to be the most 
potent barrier. 
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