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A B S T R A C T   

Intermittent low dose dasatinib therapy brought about a beneficial effect in elderly patients with chronic-phase 
chronic myeloid leukemia (CML-CP) without inducing severe adverse events (AEs). An 85-year-old male patient, 
who received twice-weekly, thrice-weekly, or four-times-weekly administration of 20 mg/day dasatinib after 
once-weekly administration, achieved a major molecular response two years after the start of dasatinib treatment 
and later sometimes achieved a deep molecular response, maintaining the efficacy for 11 years. The mean daily 
dose ranged from 5.7 mg to 11.4 mg. Furthermore, a 79-year-old male patient, who received thrice-weekly or 
every other day administration of 20 mg/day dasatinib after once-weekly administration, achieved a deep 
molecular response at four and half years after the start of dasatinib treatment. The mean daily dose is 8.6 mg. 
Intermittent low dose dasatinib therapy appears to be feasible in elderly patients with CML-CP. The goal of 
treatment in elderly patients with CML-CP appears to be different from that in younger patients, since they often 
suffer from serious AEs in the case of standard dose tyrosine kinase inhibitor therapy, followed by the dose 
reduction or cessation of treatment.   

1. Introduction 

The advent of BCR-ABL1-selective tyrosine kinase inhibitors (TKIs) 
have changed the treatment landscape for chronic-phase chronic 
myeloid leukemia (CML-CP), inducing a deep molecular response 
(DMR) of BCR-ABL1IS ≤0.01 % in a high proportion of patients. How-
ever, elderly patients often suffer from serious complications even by 
low dose administration of TKIs, and therefore the reduction or 
discontinuation of treatment is frequently required. In fact, approxi-
mately 30 % of elderly patients aged more than 60 years underwent dose 
reduction of TKIs due to severe adverse events (AEs) [1]. This proportion 
increases depending on the aging due to the age-related decrease in drug 
metabolisms. We have experienced two cases who treated with inter-
mittent low dose dasatinib therapy, achieving a favorable outcome for a 
long time. Here, we discuss the feasibility of intermittent low dose 
dasatinib therapy in elderly patients with CML-CP, comparing the effi-
cacy and safety reported in the previous studies in which the outcome of 
lower dose TKI therapy are demonstrated [2–10]. 

2. Case presentation 

An 85-year-old male patient with CML-CP (case one) received low- 
dose (100 to 200 mg/day) imatinib 11 years ago [11] (Table 1). Two 
weeks later various AEs, such as edema and rash (grade1 of Common 
Terminology Criteria for Adverse Events version 5 (CTCAE ver. 5)) 
occurred and thereafter, myalgia and liver dysfunction (CTCAE ver. 5 
grade 2) developed, followed by the discontinuation of treatment. Since 
all symptoms disappeared two months after the cessation of imatinib 
treatment, the patient received a low dose dasatinib of 20 mg/day. This 
dosing again caused mild thrombocytopenia (CTCAE ver. 5 grade 2); 
therefore, dosing schedule was changed from once-daily administration 
to twice-weekly administration via a short term of thrice-weekly 
administration. Pharmacokinetics study revealed that delayed but 
adequate amount of the intracellular concentration of dasatinib (2.57 
and 5.61 ng/mL at 1 h and 2 h post administration, respectively) despite 
quite low plasma concentrations of this agent (<0.05, 4.46, and 9.38 
ng/mL at trough, 1 h, and 2 h post administration, respectively) [12]. 
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Here, the intracellular concentration (5.61 ng/mL) at 2 h post admin-
istration in this patient was close to that (5.94 ng/mL) in a patient with 
CML-CP who achieved a major molecular response (MMR) treated with 
once-daily administration of the standard dose (100 mg/day) dasatinib. 
In this control patient, the plasma concentration at trough, 1 h, and 2 h 

was 6.62, 127.8, and 63.2 ng/mL, respectively. In general, the effica-
cious trough and peak plasma concentrations in once-daily administra-
tion of 100 mg/day was supposed to be 2.61 and 54.6 ng/mL, 
respectively [13]. Thus, such a unique pharmacokinetics in this patient 
indicated a possibility of alteration in drug transporter function. The 
analysis in single nucleotide polymorphisms (SNPs) of drug transporter 
genes showed a certain correlation between the efficacy and the geno-
types [14]. Resultantly, it turned out that this patient possessed the SNPs 
related to the AEs of imatinib and the efficacy of dasatinib. Since the 
BCR-ABL1 kinase domain dependent- and independent-mechanisms, 
and other mechanisms regulate the efficacy of TKIs, the analysis of 
SNPs alone may not be sufficient to predict the effect of TKIs. More 
comprehensive analyses may be necessary, whereas the occurrence of 
AEs is predictable by the analysis of SNPs. In elderly patients with CML, 
administration of the standard dose of TKIs is sometimes intolerable due 
to severe AEs. Therefore, the analysis of SNPs in conjunction of phar-
macokinetics study can provide useful information to determine the 
adequate dosing and administration schedule, avoiding the develop-
ment of severe AEs and achieving a favorable molecular response. Ac-
cording to findings in case one, accomplishment of an early molecular 
response in elderly patients with CML-CP appears to be not always 
required dissimilar to younger patients who are expected to achieve a 
treatment-free response. As shown in Table 1, case one achieved an 
MMR of BCR-ABL1 IS≤0.1 % almost two years after the start of dasatinib 
treatment. The BCR-ABL1 IS between three and four years after the start 
of dasatinib treatment varied from 0.0336 % to 0.0250 % and thereafter 
slightly increased. Therefore, we changed the dosing schedule to 
four-times-weekly administration. The BCR-ABL1 IS between five and 
eleven years after the start of dasatinib treatment fluctuated from 0.056 
% to 0.0045 %, showing the efficacy frequently beyond MMR and oc-
casionally close to DMR. The intermittent low dose dasatinib therapy in 
elderly patients with CML-CP is feasible, achieving an MMR or a DMR 
for 11 years. Now, he is 96 years old and enjoying calm and ordinary 
lives. The mean daily dose of dasatinib is only 5.7 to 11.4 mg. 

In addition, we treated another 79-year-old male patient (case two) 
with CML-CP who administered intermittent low dose (thrice-weekly 
administration or every other day administration of 20 mg; the mean 
daily dose of 8.6 to 10 mg) dasatinib. The efficacy judged by the level of 
BCR-ABL1 IS gradually decreased from 121.5240 % and achieved a DMR 
(BCR-ABL1 IS of 0.0096 %) at four and half years after the start of 
dasatinib treatment. Although mild thrombocytopenia (CTCAE ver. 5 
grade 2) developed, he had no severe AEs (Table 1). The trough and peak 
(1 h post administration) plasma concentrations on day fifty-five treated 
with thrice-weekly administration of 20 mg/day were 1.45 and 30.19 
ng/mL, respectively. Although the peak concentration is slightly lower 
than that (54.6 ng/mL) in the patient treated with once-daily adminis-
tration of the standard dose (100 mg/day) of dasatinib, one should 
notice the fact that the mean daily dose was 8.6 mg in this patient 
treated with thrice-weekly administration of 20 mf/day of dasatinib. 

3. Discussion 

In elderly patients, aggressive treatment is not always tolerable; 
therefore, a sustained chronic phase is acceptable. The goal of treatment 
in elderly patients with CML-CP seems to differ from that in younger 
patients. In the case of imatinib, intermittent (one week on and one week 
off for the first month; two weeks on and two weeks off for the second 
and third months; one month on and one month off for the fourth month 
to the twelve month and thereafter) standard dose therapy was not 
successful in terms of improving the clinical outcome while affected 
cytogenetic and molecular response [15]; therefore, it is important to 
validate whether the induction of efficacy in intermittent low dose 
therapy is dasatinib-specific and limited to the individual who possesses 
unique features of drug transporter gene polymorphisms like case one. 

Previous studies showed the efficacy of lower dose (40 mg/day to 80 
mg/day, mostly 50 mg/day) dasatinib therapy [2–9] (Table 2). In 

Table 1 
Long-term follow-up of patients with chronic-phase chronic myeloid leukemia 
treated with low-dose dasatinib therapy.  

Treatment 
day 

Used TKI 
Dose Schedule 
(mg/day)  
(days/week) 

Molecular 
response 
AMP-CML 
BCR-ABL1IS 

(copies/ (%) 
0.5 μgRNA) 

Adverse events 
(CTCAE version 5.0) 

Case one: an 85-year-old male 
-8 None >625  
0 IM 100  

7   
63 Cessation of IM  Grade1 edema and skin rash 

Grade 2 myalgia, liver 
dysfunction, and 
thrombocytopenia 

133 DA 20 7 >525  
153 DA 20 3  Grade 2 thrombocytopenia 
167 DA 20 2   
509 DA 20 2 86  
874 DA 20 2 <5 (≈ <0.01)  
1199 DA 20 2 0.0250  
1546 DA 20 2 0.0336  
1716 DA 20 3   
1795 DA 20 2  Grade 2 liver dysfunction 
1851 DA 20 2 0.1427  
1905 DA 20 4 0.0560  
1954 DA 20 4 0.0300  
2290 DA 20 4 0.0045  
2709 DA 20 4 0.0100  
3072 DA 20 4 0.0130  
3438 DA 20 4 0.0200  
3802 DA 20 4 0.0062  
4068 DA 20 4 0.0192  
4152 DA 20 4 0.0245  
Case two: a 79-year-old male 
-14 None   
0 DA 20 7 121.5240  
21 DA 20 3  Grade 2 thrombocytopenia 
56 DA 20 3 1.0171  
140 DA 20 3 0.4430  
252 DA 20 3 0.2497  
308 DA 20  

Every 2   
336 DA 20  

Every 2 
0.0948  

364 DA 20  
Every 2 

0.1450  

413 DA 20 7 0.1790  
469 DA 20  

Every 2 
0.1847  

665 DA 20  
Every 2 

0.1108  

711 DA 20  
Every 2 

0.1128  

907 DA 20  
Every 2 

0.0417  

1102 DA 20  
Every 2 

0.0310  

1296 DA 20  
Every 2 

0.0252  

1410 DA 20  
Every 2 

0.0163  

1634 DA 20  
Every 2 

0.0096  

Abbreviations: AMP-CML, transcription mediated amplification method; BCR- 
ABLIS, the breakpoint cluster region-Abelson 1 transcript level on the Interna-
tional Scale; CTCAE, Common Terminology Criteria for Adverse Events; DA, 
dasatinib; IM, imatinib; RNA, ribonucleic acid; TKI, tyrosine kinase inhibitor. 
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Table 2 
Efficacy and safety of low dose tyrosine kinase inhibitors in patients with chronic-phase chronic myeloid leukemia.  

No of 
cases 

Median Age 
(Range) 

TKI dose mg/day Efficacy P value/ 95% CI Adverse events Ref. 

21 76 (65-83) DA >20-≤50 (n=6) MR4 at any time: 100% Grade 1/2 PE: 29 Itamura et al. 2017 
6-M MR4:17% Grade 3/4 AEs: 15% 
1-Y MR4:34%  
2-Y MR4: 50% 
MR4.5 at any time: 50% 
2-Y MR4.5:17% 

DA ≤20 (n=15) MR4 at any time: 74% 
6-M MR4: 20% 
1-Y MR4: 47% 
2-Y MR4: 67% 
MR4.5 at any time:67% 
2-Y MR4.5: 34% 

9 73 (64-87) DA 50 MMR at 12-M: 5/9 Mild-to-moderate PE:1/9 Iriyama et al. 2018 
DMR at 18-M: 3/9 

83  DA 50 3-Y MMR: 92% 0.23 Grade 3/4 AEs: 27% Jabbour et al. 2022  
3-Y MR4: 77% 0.04 Grade 3/4 PE: 3%  
3-Y MR4.5: 77% 0.02   
4-Y FFS: 89% 0.04   
4-Y EFS: 95% 0.06   
4-Y OS: 97% 0.78  

150  DA 100 3-Y MMR: 84% Grade 3/4 AEs: 32%  
3-Y MR4: 66% Grade 3/4 PE: 10%  
3-Y MR4.5: 62%   
4-Y FFS: 77%   
4-Y EFS: 92%   
4-Y OS: 96%  

83 47 (20-84) DA 50 5-Y CCyR:98% Grade 3/4 AEs: 18% Gener-Ricos et al. 
2023 5-Y MMR: 95% Grade 3/4 PE: 2% 

5-Y DMR: 82%  
5-Y OS:96%  
5-Y EFS: 90%  

49 40 (19-73) DA 50 6-M BCR-ABLIS༅≤1%: 
87% 0.04 

Grade 3 AEs: 2% Ahmed et al. 2023 

1-Y MMR:68% 
1-Y MR4: 20% 
1-Y MR4.5: 12% 
2-Y EFS: 85.9% 0.031 
2-Y OS: 96.2% 

IM 400 6-M BCR-ABLIS༅≤1%: 
63.3% 

Grade 3/4 AEs: 0% 

1-Y MMR 66.6% 
1-Y MR4: 5.5% 
1-Y MR4.5: 0% 
2-Y EFS: 48.9% 
2-Y OS: 95% 

3 31 DA 80-100, 50 BCR-ABLIS%: 0.01% Grade 4 thrombocytopenia at high dose Serpa et al. 2010 
46 DA 70-100, 80 BCR-ABLIS%: 0.8% Grade 4 thrombocytopenia and grade 3 neutropenia at 

high dose 
58 DA 40-100, 20/40 alternate-day 

treatment 
BCR-ABLIS%: 0.018% Grade 4 pancreatitis at high dose 

2 43 IM 800 MMR at 9 M  Jamieson et al. 
2016  

DA 140, 20 DMR at later time Grade 2/3 arthralgia, myalgia, headache, and edema at 
high dose  

53 IM 400 MMR at 10 M Grade 2/3 painful maculopapular rash, pancreatitis, and 
edema at high dose   

DA 140, 50 DMR at later time   
90  IM 92.8% (95% CI, 85.3- 

96.6%) 
Not applicable Claudiani et al. 

2021 
50 (18-86) IM 300 2-Y MRFS: 94.4% 
44 (19-72) IM 200 2-Y MRFS: 89.8% 

88  DA 94% (95% CI: 86.7- 
97.4%) 

46 (24-68) DA 70 2-Y MRFS: 100% 
50 (20-73) DA 50 2-Y MRFS: 96.9% 
59 (20-79) DA 40 2-Y MRFS: 91.7% 
54 (18-90) DA ≤20 2-Y MRFS: 88.5% 

81  NI 91.6% (95% CI, 81.4- 
96.4%) 

47 (18-83) NI 400 2-Y MRFS: 92.5% 
43 (21-64) NI 300 2-Y MRFS: 85.7% 
41 (29-55) NI ≤200 2-Y MRFS: 90.9% 

(continued on next page) 
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addition, further lower doses (e.g., 20 mg/day or ≤20 mg/day) induced 
favorable outcomes [2–6] (Table 2). Itamura et al. reported that among 
21 elderly patients with CML-CP, 91 % of patients administered the 
mean dasatinib dose of ≤50 mg/day achieved a molecular response of 
MR3 (BCR-ABL1 IS < 0.1 %), MR4 (BCR-ABL1 IS < 0.01 %), and MR4.5 
(BCR-ABL1 IS < 0.0032 %) in 96 %, 77 %, and 62 %, respectively, while 
72 % of patients administered the mean dasatinib dose of ≤20 mg/day 
achieved a molecular response of MR3 and MR4 in 94 % and 74 %, 
respectively [2]. Similarly, Iriyama et al. demonstrated that nine elderly 
patients with CML-CP administered 50 mg/day of dasatinib achieved an 
MMR in 5 of 9 at 12 months and a DMR in 3 of 9 at 18 months [3]. 
Jabbour et al. showed that the efficacy of 50 mg/day of dasatinib (n =
83) was comparable to that of 100 mg/day of dasatinib (n = 150), while 
the frequency of pleural effusion was lower in the 50 mg/day cohort 
than in the 100 mg/day cohort [4]. Gener-Ricos et al. and Ahmed et al. 
confirmed that the efficacy of 50 mg/day of dasatinib was feasible [5,6]. 
However, since even this dose sometimes caused grade 3 to 4 AEs, 
especially in elderly patients, they required more reduced doses of 
dasatinib. Serpa et al. reported that a patient administered alternate day 
dasatinib of 20 mg and 40 mg every other day achieved an MMR [7]. 
Jamieson et al. demonstrated that the dasatinib administration of 20 
mg/day as well as 50 mg/day induced a DMR [8]. Claudiani et al. 
showed that the two-year molecular recurrence-free survival (MRFS) in 
patients received dasatinib of 70 mg/day, 50 mg/day, 40 mg/day, and 
≤20 mg/day was 100 %, 96.9 %, 91.7 %, and 88.5 %, respectively, 
suggesting that the efficacy of lower doses of dasatinib treatment is 
favorable [9]. In the same study, they showed that lower doses of other 
TKIs such as imatinib, nilotinib, and bosutinib were also acceptable in 
their efficacy. In imatinib cohort, the two-year MRFS was 94.4 %, and 
89.8 % for 300 mg/day and 200 mg/day, respectively. In nilotinib 
cohort, the two-year MRFS was 92.5 %, 85.7 %, and 90.9 % for 400 
mg/day, 300 mg/day, and ≤200 mg/day, respectively. In bosutinib 
cohort, the two-year MRFS was 100 %, 100 %, and 85.7 % for 300 
mg/day, 200 mg/day, and ≤200 mg/day, respectively. These results 
clearly indicate that lower doses of TKIs can be efficacious in patients 
with CML-CP who are intolerant or resistant to the standard dose of a 
certain TKI. Murai et al. reported that the administration of 20 mg/day 
of dasatinib was effective in elderly patients with CML-CP [10]. 

However, there are no previous studies of long-term follow-up in 
elderly patients with CML-CP treated with intermittent low dose dasa-
tinib therapy. Therefore, it is worthwhile to validate the efficacy of low 
dose therapy including intermittent administration of TKIs based on a 
larger clinical study. In that case, we need to pay attention to the in-
duction of gene mutations related to drug resistance in the case of 
intermittent low dose TKI therapy as compared with continuous stan-
dard dose TKI therapy. 

4. Conclusion 

Intermittent low dose dasatinib therapy is efficacious in elderly 

patients with CML-CP without inducing serious AEs. In the future, a 
prospective randomized clinical study is required to ascertain its true 
efficacy. 
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