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To the Editor,
Chronic myeloid leukemia (CML) is currently managed as a 
chronic disease requiring long-term treatment and a close mo-
lecular monitoring in many patients [1]. Evidence suggests that 
in a substantial number of patients who achieved a stable sus-
tained deep molecular response (DMR) the treatment with ty-
rosine kinase inhibitors (TKIs) can be safely discontinued [2, 3]. 
Hence, treatment-free remission (TFR) is a strategy increasingly 
considered as a feasible treatment goal in about 20%–40% of 
CML patients [4]. Nevertheless, a proportion of patients with 
CML in chronic-phase (CP) treated with TKIs still remain in sta-
ble major molecular remission (MR3) or less (MR2 only) without 
achieving a DMR, therefore requiring long-term TKIs therapy 
[5] as well as a long-term molecular monitoring [6].

The Italian Group for Adult Hematological Malignancies 
(GIMEMA) activated in 2008 a project named GIMEMA LabNet 
CML network with the aim of reassuring a nationwide fast and 
harmonized molecular diagnostic and monitoring process to all 
CML patients. The network is now made up of 51 standardized 
laboratories for clinical and research purposes linked with 144 

hematological centers. The connection between the hematology 
centers and laboratories is managed by a web-based general data 
protection regulation (GDPR) compliant platform. LabNet dig-
ital infrastructure manages the traffic of molecular diagnostic 
tests between clinical centers and laboratories with the aim of 
providing a standardized evaluation of minimal residual dis-
ease. Therefore, if not all, most of the CML patients living in 
Italy are monitored for their disease at the same level of accu-
racy and harmonization.

The aim of our analysis was to describe, in the pure real-life 
scenario of the GIMEMA LabNet CML network, the long-term 
outcome of those CML patients in stable MR3/MR2. The LabNet 
CML database represented the data source of our analysis. To 
participate in the network, laboratories fulfilled quality controls 
and regularly participated in quality control rounds.

At the time of the current analysis, the LabNet database contained 
data of 9699 patients affected by CML with evaluable samples for 
BCR::ABL1 transcripts. All patients gave written informed con-
sent. We selected the patient cohort by analyzing all those with 
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CP-CML treated frontline with Imatinib (IM), Dasatinib (DAS), 
or Nilotinib (NIL) at conventional doses who achieved, within 
6 months, an MR3 or less (MR2) and showed evaluable samples 
for molecular response at least 24 months from the first MR3 or 
MR2 achievement. We collected only BCR::ABL1 kinetic and 
molecular data according to clinical practice. The LabNet CML 
Network adopted Subjective Objective Assessment and Plan 
(SOAP) notes according to the European LeukemiaNet guidelines 
[6]. The BCR::ABL1 transcript levels were measured in each labo-
ratory from peripheral blood samples drawn at diagnosis and then 
roughly every 3 months using real-time PCR (qPCR) analysis as 
previously described [6]. ABL1 was used as the reference gene at 
any time point, and Real Time PCR (Q-PCR) determinations for 
BCR::ABL1/ABL1 were converted to the international scale (IS).

Patient's characteristics were summarized by means of frequen-
cies and percentage values for categorical variables, while con-
tinuous variables were described with median values and their 
relative ranges. The association between categorical variables 
was assessed using either Pearson's or Fisher's test, as appropri-
ate. All tests were two-sided with a significance level of 0.05, 
and confidence intervals were calculated at the 95% level. Since 
no data was available for a proper survival analysis, we used as 
a surrogate the observation time (OT) between the first MR3/
MR2 response date and the date of the last sample collection. 
All analyses were performed using the R software version 4.2.2.

Five hundred eighty-five out of 9699 patients included in the 
LabNet CML database met study endpoints and achieved a 
MR3 or MR2 within 6 months with a minimum follow-up of 
24 months (Figure 1). Particularly, 187 of them did not achieve a 
DMR and maintained a stable MR3/MR2 only. All patients were 
enrolled by 74 GIMEMA Centers across Italy. They all received 
conventional frontline therapy as follows: 219 with IM, 133 with 
DAS, and 233 with NIL. Median age at diagnosis was 58 years 
(IQR: 46–69), male was 55%, and female 45%, with a median 
OT of 5.5 years (range: 2–15). Within 24 months, 375 (64%) out 
of 585 patients achieved a DMR (MR4, MR4,5), whereas 187 
showed a stable MR3/MR2 response and 23 had an unstable 
MR2 showing also some molecular fluctuations less than MR2 
(Table  1). No difference in achieving a MR equal to or better 
than MR3 was observed using the three different TKIs frontline 
(p > 0.9) as well as among different age groups (18–45; 45–65; 
> 65; p = 0.3). A trend toward greater likelihood to achieve DMR 
was observed for those CML patients carrying the e14a2 tran-
script type (p = 0.02). Hence, we focused our attention on the 
stable MR3/MR2 cohort (187 pts) in the subsequent > 24 months 
of follow-up (Table  2). With the successive follow-up, 123 out 
of 187 (66%) achieved a DMR, 59/187 (32%) remained in stable 
molecular response, and 5/187 (2%) lost the response. The three 
TKIs elicited comparable rates of MR (p = 0.2) and no difference 
was observed among different age groups (18–45; 45–65; > 65; 
p = 0.7). The median OT was 5.5 years for the total study group 

FIGURE 1    |    Consort diagram of the total CML population.

TABLE 1    |    Molecular response: Initial follow-up at 24 months.

N
Overall, 
N = 585

Imatinib, 
N = 219

Dasatinib, 
N = 133

Nilotinib, 
N = 233

Median observation 
time, years (range)

24 months, n (%) 585 5.5 (2.01–15.08)

DMR (MR4, MR4.5) 375 (64%) 143 (65%) 84 (63%) 148 (64%) 5.56 (2.01–11.69)

Stable MR3/MR2 187 (32%) 68 (31%) 42 (32%) 77 (33%) 5.48 (2.03–15.08)

Unstable MR2 23 (4%) 8 (4%) 7 (5%) 8 (3%) 4.83 (2.41–10.23)
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(585 pts), 5.5 years for the DMR group (375 pts), 5.4 years for the 
stable MR2/MR3 (187 pts) and 4.8 years for the unstable MR2 
ones (23 pts).

We then compared the unstable MR2 cohort (23 patients) in the 
initial 24 months follow-up with MR2/MR3 and DMR patients. 
As expected, we found a lower rate of e14a2 transcript in both 
the stable and unstable MR2 cohorts (41%, p = 0.021). In this set-
ting, molecular BCR::ABL1 fluctuations within 48 months pre-
dicted the loss of MR2.

The GIMEMA LabNet CML network represents in Europe a 
unique model of harmonization and standardization of mo-
lecular biology laboratories dedicated to CML. We are aware 
that many clinical and prognostic data are missing because of 
LabNet's scope, but our intention was to focus on the molecular 
data in a large cohort of patients and in a real-life scenario.

Results obtained on 585 CP-CML patients treated frontline with 
TKI therapy showed that a MR3/MR2 stable response achieved 
within 24 months is predictive, as expected by previous evidence 
[7–9], of a good molecular response since 66% of these patients 
gained a DMR subsequently. On the other side, 32% of the pa-
tients with CML remained in stable MR3/MR2 response. In 
this view, no TKI switch should be offered for patients in sta-
ble MR3/MR2 at 24 months since clinical evidence shows that 
a proportion of them will achieve later a DMR. Unfortunately, 
others will remain in stable MR3 and will require lifelong TKI 
therapy [5]. Therefore, therapeutic strategies are needed in this 
clinical setting to optimize treatment either in a pro-active or in 
a conservative way. Conversely, those patients showing molec-
ular fluctuations need to be carefully monitored to prevent pro-
gression and may benefit from treatment with alternative TKIs 
[10–13]. In conclusion, these findings obtained through the 
GIMEMA LabNet CML network and in a large series of CML 
patients in Italy, depict the real-life molecular scenario and out-
come of those patients with CML not in DMR and witness the 
power of the GIMEMA project that can be further implemented 
with clinical data. The current analysis represents a pilot inves-
tigation since we are planning further and larger analyses in the 
future based on roughly 10 000 patients molecularly monitored 
during a long period of time.
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