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Purpose

To evaluate the impact of BCR-ABL1 transcript type on outcome in chronic myeloid leukemia (CML) patients treated with tyrosine kinase inhibitors (TKIs).



Methods

PubMed, Embase and Cochrane library were systematically searched for relevant studies. Outcomes assessed were: major molecular response (MMR) at 6, 12, 18 and 60 months, deep molecular response (DMR) at 6, 12, 18 and 60 months, event-free survival (EFS), progression-free survival (PFS), overall survival (OS) and treatment-free remission (TFR). Odds ratios (ORs) and hazard ratios (HRs) were estimated and pooled using a random effect model.



Results

A total of 16 retrospective cohort studies involving 5,411 patients were included in this study. Compared with e13a2 transcripts, there was a statistically significant advantage for patients with e14a2 (alone or with co-expressed e13a2) in terms of MMR and DMR at 6, 12 and 18 months. This benefit was sustained up to 5 years for patients with e14a2 transcripts (OR 1.60, 1.23-2.07 and 2.21, 1.71-2.87, respectively), but not for patients with both transcripts. The expression of e14a2 also improved EFS (HR 0.71, 0.53-0.94) and OS (HR 0.76, 0.57-1.00) throughout treatment period. Importantly, having e14a2 transcripts were associated with a higher rate of TFR (OR 2.94, 1.70-5.08) in CML patients attempting TKI discontinuation. Bayesian network meta-analysis showed that e14a2 had the highest probability to be the most favorable transcript type for all outcomes, followed by both and e13a2.



Conclusions

The expression of e14a2 had a positive impact on MMR, DMR, EFS, OS and TFR. We suggest that in the future, the e14a2 transcript can be added to the list of prognostic factors to guide clinical decisions in treating CML.



Systematic Review Registration

[https://www.crd.york.ac.uk/PROSPERO/#myprospero], identifier PROSPERO (CRD42021288440).
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Introduction

A reciprocal translocation between chromosomes 9 and 22 results in the fusion gene BCR-ABL1, which is the genetic hallmark of chronic myeloid leukemia (CML) (1, 2). The breakpoints of BCR gene cluster occur primarily within a 5.8-kb region known as the major breakpoint cluster region (M-BCR) that spans exons e12-16 (historically named b1-5); the breakpoints in the ABL1 gene are similarly variable (3). Of note, e13 or e14 is more prone to fuse with ABL exon 2 (a2), giving rise to the e13a2 or the e14a2 transcripts. According to statistics, more than 90% of CML patients carry either the e14a2 or the e13a2 transcript alone. The co-expression of both transcripts (e14a2 and e13a2) can also be found in approximately 5-10% of patients. Both transcripts are translated into constitutively active proteins of 210 kDa which serve as targets for tyrosine kinase inhibitors (TKIs). The life expectancy of CML patients who may once have died within 7 years of diagnosis in the pre-TKI era is now more likely close to that of general population (4, 5). However, nearly 40% of CML patients treated with TKIs fail to achieve an optimal response throughout 5-year treatment period, or later relapse (6, 7). One possible hypothesis for the causes of resistance to TKIs could be due to the different protein tyrosine kinases (i.e., e13a2 and e14a2) that differ from one another by 75 base pairs. This structural difference may be related to the rates of transcription and translation, and the affinity of protein tyrosine kinases to TKIs, which may therefore affect the response to TKI treatment (8). If confirmed, transcript type could be used to guide clinical decisions in treating CML, especially at a time when treatment-free remission (TFR) is becoming the ultimate goal of therapy.

So far, the impact of BCR-ABL transcript type on outcome in CML patients has been investigated in few studies but was inconclusive in the TKI era. In three studies, no significant difference in major molecular response (MMR) was found between different transcripts (9–11), whereas seven studies found that superior MMR was observed in patients with e14a2 transcripts (12–18). Six studies reported that e14a2 was a better predictor of deep molecular response (DMR) (10, 12, 13, 15, 16, 18). However, Mulas et al. (19) and Marce et al. (11) showed that the transcript types did not affect DMR. In addition to molecular response, survival was also a major subject of debate. Event-free survival (EFS) was demonstrated to be the same in two studies (16, 18), but to be significantly better in e14a2 patients in four studies (13, 15, 20, 21). Progression-free survival (PFS) was demonstrated to be the same in three studies (11, 12, 19), but to be significantly better in e14a2 patients in two studies (13, 15). Overall survival (OS) was demonstrated to be the same in seven studies (12, 13, 16, 19–22), but to be significantly different in two (11, 15). To our knowledge, no meta-analysis has been conducted to summarize the conflicting evidence.

Given the inconsistency of the above findings, the aim of this meta-analysis is to evaluate whether the impact on response and survival in TKI-treated patients with CML varies by different transcript types (e13a2 vs e14a2 vs both).



Methods

This meta-analysis was performed according to the PRISMA statement (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) (23). The research protocol was registered and approved in PROSPERO (CRD42021288440).


Data Sources

We searched the electronic databases (PubMed, Embase and Cochrane library) from the inception dates to October 19, 2021, using the MeSH (Medical Subject Headings) “Leukemia, Myelogenous, Chronic, BCR-ABL Positive” and text words “e13a2”, “e14a2”, “b2a2”, and “b3a2” to identify published studies evaluating the impact of typical BCR-ABL transcript type on outcome in chronic phase CML patients treated with TKIs. The detailed search strategies are shown in Table S1. Reference lists of included studies were also manually searched to identify any relevant studies that did not come up in the initial search. No limits were applied for language.



Selection Criteria

Studies were included if they met the following criteria: (1) enrolling adults with chronic phase CML expressing typical BCR-ABL transcripts e13a2 (b2a2), e14a2 (b3a2), or co-expressed e13a2 (b2a2) with e14a2 (b3a2) at the beginning of the study who received frontline TKIs treatment; and (2) reporting any clinical efficacy outcomes (see below) during follow-up or providing corresponding Kaplan-Meier curves. Exclusion criteria were as follows: (1) studies in which BCR-ABL 1 transcript level was not assessed according to the International Scale (IS); (2) reviews, abstract, conference proceedings or case reports; and (3) duplicate studies from the same database (only the most recent study was included in the analysis).

Two researchers (J.L. and W.H.) independently screened the titles and abstracts to evaluate the potential studies. If a study was relevant, the full article was obtained for further reviewed by two independent reviewers (K.C. and Y.R.). Any disagreements were resolved in a consensus meeting with a third researcher (F.C.) as a referee.



Data Extraction and Risk of Bias Assessments

Two researchers (K.C. and Y.R.) independently extracted all relevant data from the included studies using a predefined information extraction sheet. Information extracted included lead author, publication year, study design, transcript type, sample size, type of TKI therapy, criterion for DMR, median follow-up, risk of bias, patient characteristics (including sex ratio, age, Sokal score and median baseline laboratory values) and data on outcomes (see below). The extracted data were checked for accuracy by a third researcher (P.X). Any disagreements were resolved by consensus.

The Newcastle-Ottawa Scale (NOS) for observational studies was used to evaluate the risk of bias of included studies. Two researchers (K.C. and K.T.) individually evaluated study quality by examining nine items: 1) Representativeness of the exposed cohort, 2) Selection of the non-exposed cohort, 3) Ascertainment of exposure, 4) Demonstration that outcome of interest was not present at start of study, 5) Study controls for risk score, 6) Study controls for any additional factor, 7) Assessment of outcome, 8) Was follow-up long enough for outcomes to occur, and 9) Adequacy of follow up of cohorts. Each item is scored from 0 to 1, for a total maximum of 9 points. The overall methodological quality of each study can be divided into low risk of bias (7-9 points), medium risk of bias (4-6 points) and high risk of bias (≤ 3 points). Any disagreements were resolved in a consensus meeting with a third researcher (F.C.) as a referee.



Definition of Outcomes

Primary outcomes were MMR and DMR at 60 months because achieving MMR at any time represents optimal response for CML patients, and sustained DMR is a prerequisite for TFR. Secondary outcomes were MMR at 6, 12 and 18 months, DMR at 6, 12 and 18 months, the rate of TFR, and long-term survival (EFS, PFS and OS). We chose the rate of TFR as the secondary outcome since the number of studies concerning the impact of different transcripts on TFR was limited at present. We chose EFS, PFS and OS as the secondary outcomes since no improvements were found in survival throughout treatment period in the majority of the studies (24). In our study, DMR is referred to as MR4 or MR4.5 to meet the need of pooling various studies with different DMR criteria. Definitions of response criteria were based on the European LeukemiaNet (ELN) 2020 recommendations (25).



Statistical Analysis

The required data were extracted directly from each article. If evaluated outcomes were only presented as Kaplan-Meier curves, we used Engauge Digitizer 4.1 and the excel file provided by Tierney et al. (26)for calculating the corresponding log hazard ratios (HRs) and standard errors. Typical BCR-ABL transcripts were compared using pairwise comparison. The odds ratios (ORs), HRs and 95% confidence intervals (CIs) were calculated from the DerSimonian-Laird statistical model. Statistical heterogeneity across studies was evaluated using the I2 statistic. I2 < 25% reflected mild heterogeneity, 25-50% moderate heterogeneity, and > 50% severe heterogeneity. We chose a random-effects model to pool the data because of its conservative summary estimate. For primary outcomes with severe heterogeneity, we performed meta-regression and subgroup meta-analyses to explore sources of heterogeneity. To evaluate whether the effects of different transcripts on primary outcomes were affected by characteristics of the studies and patients, exploratory sub-analyses were also performed. Factors are reported only if they were statistically significant. Publication bias was estimated using Begg’s funnel plot (27).

We performed the traditional pair-wise meta-analysis with Stata version 16 (StataCorp, College Station, TX, USA). To fully leverage available data and increase confidence in our results, network meta-analysis (NMA) was done using JAGS software within R by use of rjags (R package Version 4.3.0) and gemtc (R package Version 0.8). This is a method which could pool evidence from direct and indirect comparisons within a Bayesian framework (28–30). Outcomes were calculated as ORs or HRs and reported with the 95% credible intervals (CrIs). For convergence, the first 5,000 iterations were discarded as burn-in, and the results were presented according to a further 20,000 iterations. The goodness of fit of the model was appraised with the deviance information criterion (DIC). When the DIC value of fixed-effect model or random-effect model was calculated, we chose the lower DIC model as the primary analytical model. To evaluate consistency between direct and indirect comparisons, node-splitting method was performed to compare the ORs/HRs from the NMA with corresponding ORs/HRs from traditional pair-wise meta-analysis. Finally, the surface under the cumulative ranking curve (SUCRA) analyses were performed to estimate the probability of each transcript to be the most favorable for each outcome. All tests were 2-tailed, and P < 0.05 was considered statistically significant.




Results


Studies Retrieved and Characteristics

A total of 653 studies were identified after duplicates removal. After screening titles and abstracts, the full text was retrieved for 37 studies. Of these, 21 articles were excluded: 9 were incompatible with our inclusion criteria, 7 were reviews, 4 did not report corresponding outcomes, and 1 did not provide corresponding data. Finally, a total of 16 studies involving 5,411 patients were selected for the final analysis (Figure 1) (9–22, 31, 32).




Figure 1 | Literature search and screening process.



Among the 16 studies, 16 investigated the outcome differences between the e13a2 and e14a2 groups, and 8 the differences between the three groups (e13a2 vs e14a2 vs both) (9, 12–15, 19, 22, 31). The detailed characteristics of the studies and patients are given in Table 1. The methodological quality of the included studies was high (11 of 16) to moderate (5 of 16) according to the NOS (Table S2). No significant publication bias was observed for primary outcomes (P = 0.539; Figure S1).


Table 1 | Characteristics of the included trials and participants.





Major Molecular Response by Transcript Type

As shown in Figure 2, the rate of MMR was significantly higher in patients with e14a2 transcripts as compared to patients with e13a2 transcripts at 6, 12, 18 and 60 months, resulting in an OR of 1.71 (95% CI: 1.09-2.68, I2 = 78.65%, 7 studies), 2.04 (95% CI: 1.47-2.84, I2 = 71.03%, 9 studies), 1.74 (95% CI: 1.32-2.28, I2 = 50.17%, 9 studies) and 1.60 (95% CI: 1.23-2.07, I2 = 19.80%, 8 studies), respectively. Compared to e13a2 transcripts, patients co-expressing e13a2 and e14a2 transcripts achieved higher MMR rates at 6, 12 and 18 months but not at 60 months, with an OR of 2.79 (95% CI: 1.28-6.09, I2 = 81.19%, 4 studies), 2.12 (95% CI: 1.34-3.37, I2 = 58.34%, 4 studies), 1.57 (95% CI: 1.20-2.07, I2 = 0.00%, 5 studies) and 1.29 (95% CI: 0.90-1.84, I2 = 2.64%, 4 studies), respectively (Figure 3). No significant difference in MMR was found between e14a2 arm and e14a2+e13a2 arm at all-time points (Figure S2). According to the subgroup analysis, the effects of different transcripts on MMR at 6, 12, 18 and 60 months were not affected by characteristics of the studies and patients (year of publication, risk of bias, sample size, type of TKI therapy, median follow-up, age, sex, risk score, baseline laboratory values) (data not shown).




Figure 2 | E14a2 versus e13a2: rate of patients who achieved major molecular response at 6, 12, 18 and 60 months.






Figure 3 | E14a2 + e13a2 versus e13a2: rate of patients who achieved major molecular response at 6, 12, 18 and 60 months.





Deep Molecular Response by Transcript Type

A total of 8 studies involving 2,880 patients were included in this part. Of these, DMR is defined as MR4 in 4 studies (10, 12, 15, 19), MR4.5 in 3 studies (13, 16, 18), and MR4/MR4.5 in 1 study (11). Compared to e13a2, the patients with e14a2 transcripts had a favorable effect on DMR at 6, 12, 18 and 60 months, with an OR of 2.13 (95% CI: 1.19-3.80, I2 = 35.83%, 7 studies), 2.00 (95% CI: 1.36-2.95, I2 = 44.64%, 8 studies), 1.84 (95% CI: 1.40-2.41, I2 = 35.45%, 8 studies) and 2.21 (95% CI: 1.71-2.87, I2 = 42.62%, 8 studies), respectively (Figure 4). Given the moderate heterogeneity, meta-regression analyses were performed, considering year of publication, criterion for DMR, risk of bias, sample size, type of TKI therapy, median follow-up, age, sex, risk score, baseline laboratory values, but the above variables could not explain the heterogeneity (Table S3). DMR rates were significantly higher in patients co-expressing both transcripts as compared to patients expressing only e13a2 transcript alone at 6, 12 and 18 months but not at 60 months, with an OR of 3.16 (95% CI: 1.91-5.25, I2 = 0.00%, 4 studies), 1.77 (95% CI: 1.09-2.89, I2 = 34.68%, 4 studies), 1.48 (95% CI: 1.08-2.03, I2 = 1.32%, 4 studies) and 1.47 (95% CI: 0.91-2.39, I2 = 51.13%, 4 studies), respectively (Figure 5). No significant difference in DMR was found between e14a2 arm and e14a2+e13a2 arm at all-time points (Figure S3). The subgroup analysis did not show any significant differences (data not shown).




Figure 4 | E14a2 versus e13a2: rate of patients who achieved deep molecular response at 6, 12, 18 and 60 months.






Figure 5 | E14a2 + e13a2 versus e13a2: rate of patients who achieved deep molecular response at 6, 12, 18 and 60 months.





Survival Outcomes According to Transcript Type

There was a statistically significant improvement in favor of the patients with e14a2 transcripts compared to patients with e13a2 transcripts in terms of EFS and OS (HR 0.71, 95% CI 0.53-0.94, I2 = 0.00%, 7 studies; HR 0.76, 95% CI 0.57-1.00, I2 = 0.00%, 6 studies, Figure 6). However, no differences between the other groups were observed with regard to EFS, PFS and OS (Figures S4, S5).




Figure 6 | Survival outcomes for patients with the e14a2 and e13a2 transcripts.





Treatment-Free Remission According to Transcript Type

Four studies, 253 patients, were included in this analysis. The rate of TFR was significantly improved in patients with e14a2 transcripts compared to those with e13a2 transcripts (OR 2.94, 95% CI 1.70-5.08, I2 = 0.00%; Figure 7).




Figure 7 | Rate of treatment-free remission for patients with the e14a2 and e13a2 transcripts.





Network Meta-Analysis

Network diagrams were presented in Figure S6. Comparing results from NMA and traditional pairwise meta-analysis suggested that direct and indirect evidence was roughly consistent (Figures S7–S9). Based on the SUCRA analyses, the e14a2 transcript ranked first with 77.3%, 79.0%, 72.2%, 84.8% and 93.3% probabilities of providing the highest MMR at 60 months, DMR at 60 months, EFS, PFS and OS, respectively (Table 2).


Table 2 | SUCRA results of evaluated outcomes for each transcript type.






Discussion

To our knowledge, this is the first meta-analysis aiming to evaluate the impact of BCR-ABL transcript type on outcome in TKI-treated patients with CML. To fully leverage available data and increase confidence in our results, several analytical approaches were used including traditional meta-analysis and network meta-analysis. Compared with e13a2 transcripts, there was a statistically significant advantage for patients with e14a2 (alone or with co-expressed e13a2) in terms of MMR and DMR at 6, 12 and 18 months. This benefit was sustained up to 5 years for patients with e14a2 transcripts, but not for patients with both transcripts. The expression of e14a2 also improved probability of EFS and OS throughout treatment period. Importantly, having e14a2 transcripts were associated with a higher rate of TFR in CML patients attempting TKI discontinuation. By network meta-analysis, results were similar, confirming the robustness of the results. Rank analyses showed that the e14a2 transcript had the highest probability to be the most favorable transcript type for the majority of outcomes, followed by both and e13a2.

As evidence continues to emerge from TFR studies, discontinuation of TKI therapy is feasible in the most of patients with sufficient TKI response. However, the eligibility criteria for patients maintaining optimal TKI discontinuation is rather strict (i.e., a minimum of 5 years of TKI therapy and (> 3 years of sustained MR4 or > 2 years of sustained MR4.5)) (25). Our meta-analysis indicated that the DMR at 60 months was still higher in the e14a2 arm (OR 2.21, 95% CI: 1.71-2.87), suggesting 121% more patients expressing e14a2 transcripts qualified for entering TFR phase compared to those expressing e13a2 transcripts. So far, well-designed studies to directly investigate the correlation between different transcripts and the maintenance of TFR have less frequently been performed. Claudiani et al. (32) and Shanmuganathan et al. (31) found that probability of TFR was higher for patients expressing e14a2 transcripts, whereas D’Adda et al. (10) and Marce et al. (11) demonstrated that transcript types did not affect TFR rates. Our exploratory meta-analysis showed a 217% increase in the rate of TFR maintenance in e14a2 patients attempting TKI discontinuation. In addition, previous studies have demonstrated several factors contributing to successful TFR with duration of DMR appearing to be the most important predictor (33–36). Thus, taken together, it is suggested that e14a2 transcripts could serve as a strong parameter allowing for successful TFR. Of note, due to the lack of power stemming from the limited number of studies included and the small sample size, the result concerning correlation between the transcript type and TFR maintenance rate may not be robust (only 156 and 97 patients in the e14a2 and the e13a2 arms, respectively, were pooled). Taking important values of TFR in treatment of CML into consideration, further studies in larger patient cohorts are required to demonstrate this correlation.

Complete cytogenetic response (CCyR) results were not calculated, since they are insufficiently sensitive to monitor response. On the other hand, CCyR is also not optimal in our study comparing differences between typical BCR-ABL1 transcripts. The up-dated 2020 ELN guidelines recommend the BCR-ABL1 transcript levels at specific time points as the monitoring milestones for treating CML and achieving MMR from 12 months onward is regarded as the optimal response (25). As far as MMR rates are concerned, our results showed superiority which is sustained over 60 months in the e14a2 arm compared to the e13a2 arm. Indeed, patients who maintain MMR throughout long-term follow-up are not likely to progress, but rather show good clinical results. So far, e14a2 has not yet been evaluated and included in prognostic systems, i.e., Sokal, Euro, EUTOS and ELTS (37–40). For high-and intermediate-risk patients stratified by current risk scores, the physicians are more likely to use new-generation TKIs for treating them in case of treatment failure or in order to achieve TFR. However, since the increased number of CML-unrelated deaths occurred in CML patients who are still in remission, the physicians making clinical decisions also consider the patient’s characteristics, comorbidity and the distinct toxic effect profile of the different TKIs. For example, pleuro-pulmonary disease and arteriovascular disease are strong contraindications to dasatinib and nilotinib, respectively (41–43). In many situations, the benefit versus risk is difficult to balance. Our results provided a possibility that patients with e14a2 transcripts could reduce risk stratification to a certain extent, thereby receiving effective imatinib therapy with relatively less toxicity. In addition, Jain et al. (13) even found that the rates of MMR for patients with e14a2 transcripts treated with imatinib were similar to that of patients treated with second-generation TKIs. Thus, to obtain more accurate benefit-risk profile, we strongly suggest incorporating the e14a2 transcript into the prognostic system and giving it appropriate weight.

Although EFS and OS in each study were no statistical difference, the pooled results resulted significant (Figure 6). There may be several reasons for this contrary observation. First, statistical heterogeneity was mild (I2 = 0.00%) and the point estimates (rectangles) from almost all studies were located on the left of the vertical line. Second, life expectancy of patients with typical BCR-ABL1 transcripts treated with all TKIs is close to that of the general population. Also, progression to AP/BC and CML-related mortality are rarely encountered after 12 months of TKI therapy (44). If differences in long-term survival outcomes exist, less statistical power owing to fewer events would need a large patient sample to discover such differences. Our meta-analysis increased the sample size and reduced the widths of CI, therefore providing statistically significant results.

In our meta-analysis, the advantage of the e13a2 and e14a2 co-expression was demonstrated within 18 months of treatment in terms of both MMR and DMR. Even so, no significant difference was found in evaluated outcomes at 60 months as compared to e13a2, neither for molecular response nor for survival. This phenomenon is reasonable because e13a2 cells are more persistent and the prognosis of patients with e13a2 is worse (45). Thus, we suppose that patients with co-expression of both transcripts after experiencing long-term TKI treatment would probably require more careful molecular monitoring or derive more benefit from switching to new-generation TKIs.

Our meta-analysis has several limitations: 1) The definition of DMR were not uniform such that DMR was defined as MR4 in some studies and as MR4.5 in others, potentially reducing precision. 2) As with any meta-analysis, our study lacked individual data that might have provided additional details such as sustained DMR which was more critical for patients attempting TKI discontinuation. 3) Studies were pooled with different characteristics of the patients and designs such as TKI type, median follow-up and amplification efficiency. Despite this limitation, heterogeneity was mild for the primary outcomes across these studies; we also minimized the influence of heterogeneity by using a random-effects model, especially for the secondary outcomes with severe heterogeneity. Additionally, subgroup analyses were performed according to characteristics of the patients and designs, and these provided concordant results. 4) For some outcomes, the number of studies included was limited, which could increase uncertainty of the results. 5) Our meta-analysis might have been limited by the retrospective nature of the included studies.



Conclusions

In conclusion, the expression of e14a2 is related to a faster, deeper and more sustained molecular response compared to e13a2. This superiority in response translates in improved long-term EFS and OS. From 12 months onward, having the e14a2 transcript ranked first to achieve all outcomes. Importantly, despite relatively small numbers, the expression of e14a2 may have a positive impact on TFR. Our meta-analysis shows that the e14a2 transcript can be added to the list of prognostic factors to guide clinical decisions in treating CML, especially at a time when TFR is becoming the ultimate goal of therapy.
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retrospective
cohort
retrospective
cohort

retrospective
cohort

retrospective
cohort

retrospective
cohort
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cohort
retrospective
cohort

retrospective
cohort

retrospective
cohort
retrospective
cohort
retrospective
cohort
retrospective
cohort
retrospective
cohort
retrospective
cohort

retrospective
cohort

retrospective
cohort

Transcript
type

1322
elda2
1322
e1da2
e1da2+elda2
e13a2
e1da2
e13a2+elda2
1322
e1da2
el3a2+elda2
e13a2
e1da2
el3a2+elda2
1322
elda2
e13a2
elda2
e1daz+elda2
e13a2
elda2
elda2+elda2
1322
e1da2
e18a2
elda2
132
e1da2
1322
elda2
1822
e1da2
e13a2
e1da2
el3a2+elda2
1322
e1da2
elda2+elda2
e13a2
elda2

Total
patients

32
39
451
496
158
200
196
8
61
83
22
203
290
60
27
37
56
9
20
565
738
191
25
35
67
106
20
49
104
288
51
63
51
108
24
43
51
20
76
126

Type of TKI
therapy

M

IMor NIL or DAS

M

M

M
IMor NIL or DAS
M
M
NIL
NIL

IMor NIL or DAS

M

Criterion
for DMR

NR
MR

MRS

NR

MR

NR

NR

NR
MR
MRS
NR
MRS
MR

NR

MRS

Male ratio
(%)

51

NR

59

49
61

?

8

52

Age
(median)

52

49

52

51

51

49

52

NR
51

61

56

Median
follow-up
(months)

NR
3

88

NR

7%

2

78

48

NR
49

NR

72

High
(%)

a2

NR

20

o
2
18°
NR
.
@
NR

28"

12°

16°

18°

Risk score

Intermediate
)

28°
NA

24°

NR

37"

29°

ar

27°

NR
38"
NA
NR
43"

33°

38

410

Low
(%)

30"

9"

70

NR

39

4

31

60°

NR
39
od®
NR
33
55°

46°

a4

Median baseline laboratory values (range)

Hb (g/d)

NR
12(5-19)

12(11-14)

NR

12 (6-18)

NR
13 (6-17)

NR

NR
NR
12 (6-16)
NR
12 (7-16)
12(6-17)

NR

NR

WBC (10°/1)

NR
78 (3-630)

30 (12-71)

NR

52 (1-491)

NR
23 (6-234)

NR

130 (23-650)
NR
141 (6-563)
NR
181 (5-629)
71 (2-355)

NR

NR

PIt (10%1)

NR

420 (34-3020)

358 (268-493)

NR

401 (101-2770)

NR
334 (139-3363)

376 (34-4920)

383 (168-1547)
NR

476 (93-2507)
NR

358 (83-1999)

364 (61-1595)

NR

364 (21-2236)

TKI, tyrosine kinase inhibitor; DM, deep molecular response; NR, not reported; NA, not applicable; IM, imatinib; NIL, niltinib; DAS, dasatinib; Hb, hemoglobin; WBC, white blood celss; PH, platelets; a, sokal score; b, EUTOS score; ¢, EUTOS long-term

Sl e





OEBPS/Images/fonc-12-841546-g003.jpg
el4a’l+elda’l el3aZ Oads Ratio Weight

Study or Subgroup  Events Total Events Total DL, Random, 95% CI (%)
MMR at 6 months

Hanfstein 2014 21 158 58 451 1.04[ 061, 1.77] 285
Jain 2016 57 82 81 193 —— 3.15[ 1.82, 547] 283
Lin 2016 9 22 3 61 —8&— 13.38[ 3.18, 56.40) 155
Castagnetti 2017 33 60 61 203 —— 2.85[ 158, 5.14] 277
Overall (I = 81.19%, p =0.00) <> 279[ 1.28, 6.09]

MMR at 12 months

Hanfstein 2014 62 158 143 451 139[ 0.96, 2.03] 346
Jain 2016 61 81 101 184 —— 251[ 140, 449] 263
Lin 2016 13 22 13 61 —a— 5.33[ 1.87, 15.21] 136
Castagnetti 2017 40 60 103 203 —— 194[ 1.06, 3.55] 255
Overall (I” = 58.34%, p = 0.07) <> 212[ 1.34, 3.37]

MMR at 18 months

Hanfstein 2014 88 168 220 451 1.32[ 092, 190] 576
Jain 2016 60 77 117 180 190[ 1.02, 353] 196
Lin 2016 17 22 38 61 2.06[ 0.67, 6.33] 5.7
Castagnetti 2017 48 60 133 203 211[ 1.05, 422] 155
Pagnano 2017 6 9 13 24 169[ 0.34, 8.40] 16
Overall (|2 =0.00%, p=0.71) < 1.57[ 1.20, 2.07]

MMR at 60 months

Hanfstein 2014 129 158 365 451 1.05[ 066, 167] 54.2
Jain 2016 40 53 83 116 122[ 058, 258] 223
Lin 2016 18 22 37 61 292 0.88, 9.68] 8.8
Castagnetti 2017 54 60 169 203 181[ 0.72, 455] 147

Overall (I’ = 2.64%, p = 0.38) 1.29[ 0.90, 1.84]
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