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Abstract

Background: The response to ruxolitinib after 6 months (RR6) model allows early

identification of ruxolitinib‐treated myelofibrosis (MF) patients with poorer overall

survival (OS); however, it is less applicable to lower‐risk patients.

Methods: To further explore this, the authors performed a subanalysis of the “RUX‐
MF” study (NCT06516406) with an aim to validate the RR6 and to develop a score

specific for intermediate‐1 DIPSS/MYSEC‐PM risk patients.

Results: Among the 776 evaluable patients, 34.4%, 47.8%, and 17.8% were at low,

intermediate, and high RR6 risk, with 5‐year OS of 64.1%, 51.8%, and 44.5%,

respectively (p < .001). In the 428 intermediate‐1 patients, the RR6 model did not

discriminate between intermediate and low‐risk patients (5‐year OS: 74.4% vs.

72.0%, p = .24). The intermediate‐1 specific RR6 (iRR6) model was therefore

developed by incorporating new variables: underdosed ruxolitinib with respect to

platelet count at one or more time points (hazard ratio [HR], 3.91; p < .001), absence

of palpable spleen reduction by ≥50% at 6 months (HR, 1.45; p = .02), and red blood

cell transfusion requirement at all time points (HR, 1.85; p = .01). The iRR6 model

stratified patients into three risk categories: low (score 0, 20.3%), intermediate
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(score 1–2, 45.8%), and high‐risk (score >2, 33.9%), with 5‐year OS of 84.8%, 76.4%,

and 56.6%, respectively (p < .0001). The iRR6 model was validated in a cohort of 95

intermediate‐1 risk patients from the Moffitt Cancer Center, yielding stratification

into the same three risk categories, with 5‐year OS of 83.3% (low‐risk), 71.7% (in-

termediate‐risk), and 54.5% (high‐risk) (p = .01).

Conclusions: The iRR6 model provides a more refined tool for the identification of

intermediate‐1 MF patients who may benefit from early therapy shift.

K E YWORD S

intermediate‐1, post‐ET myelofibrosis, post‐PV myelofibrosis, primary myelofibrosis,
ruxolitinib, survival score

INTRODUCTION

Myelofibrosis (MF) is a Philadelphia‐negative chronic myeloprolifer-

ative neoplasm (MPN) that can be primary (PMF) or secondary to

polycythemia vera (PPV‐MF) or essential thrombocythemia (PET‐
MF). It is characterized by progressive bone marrow fibrosis,

splenomegaly, systemic symptoms, elevated risk of leukemic trans-

formation, and reduced overall survival.1

In MF patients presenting splenomegaly and/or symptoms, Janus

kinase (JAK) inhibitors are the most employed first‐line therapies.

Ruxolitinib was the first‐in‐class JAK1/2 inhibitor and has been

shown to improve resolution of splenomegaly and symptoms in a

significant proportion of patients, thereby prolonging life.2 However,

approximately 50% of patients do not have a satisfactory response to

ruxolitinib and approximately 50% of patients who initially respond

experience disease re‐expansion over time.2

Consequently, approximately 70% of patients discontinue rux-

olitinib after 5 years.3 In recent years, other JAK2 inhibitors have

become, or are about to become, available in clinical practice. These

include fedratinib, a JAK2, FLT3, BRD4 inhibitor that shares with

ruxolitinib a discrete hematological toxicity and is effective in the

control of splenomegaly in both first‐ and second‐line settings4;

pacritinib, now usable in patients with severe thrombocytopenia5;

and momelotinib, intended for patients with moderate to severe

anemia.6,7

Notwithstanding the advent of these novel therapeutic options

and the multitude of ongoing clinical trials investigating drugs with

disparate mechanisms of action, whether administered as mono-

therapy or in combination with JAK2 inhibitors, the only truly cura-

tive therapy for MF remains allogeneic stem cell transplantation

(ASCT).8

ASCT is performed on patients at higher risk of early mortality

due to MF. These patients are identified using a variety of prognostic

models, namely the International Prognostic Scoring System (IPSS)

and its dynamic variant (DIPSS/DIPSS‐plus), as well as the mutation

and karyotype‐enhanced IPSS (MIPSS70 and variants) for patients

with PMF9–14 and the myelofibrosis secondary to PV and ET‐
prognostic model (MYSEC‐PM) and for those with PPV/PET‐MF.15

Identifying the optimal timing for transitioning from JAK2 in-

hibitor therapy (primarily ruxolitinib) to transplantation or other

alternative therapy/clinical trial remains a challenging and conten-

tious issue in clinical practice. A delay in allogeneic transplantation in

higher‐risk categories may result in a significant decline in transplant

performance and patient outcomes.16

A recently developed model, the response to ruxolitinib after 6

months (RR6), has been created for the early identification of

ruxolitinib‐treated patients who are projected to have a reduced

survival. This facilitates their early selection for a therapeutic switch,

particularly in relation to the possibility of early transplantation.17

Previous reports have validated the RR6 model in other MF

cohorts.18,19 Nevertheless, the ability to differentiate between in-

termediate and low risk patients was limited. Moreover, the extent to

which this score can be applied to patients with intermediate‐1 risk

remains unclear. Patients with intermediate‐1 risk MF are typically

not considered for allogeneic stem cell transplantation and often

present with less severe disease than those at higher risk, yet still

experience notable splenomegaly and symptoms.20,21 In these pa-

tients, ruxolitinib has demonstrated efficacy in managing symptoms

and reducing splenomegaly, although a subset may exhibit subopti-

mal responses or disease progression, underscoring the necessity for

further risk assessment models.20

MATERIALS AND METHODS

Patients’ population and study overview

At the time of data cutoff for the current analysis (February 2024),

the retrospective study “RUX‐MF” collected 1055 MF patients,

treated with ruxolitinib outside clinical trials, that were used as

training cohort to validate the RR6 model.

Inclusion criteria in this subanalysis consisted of ≥6 months of

follow‐up after initiation of ruxolitinib and available information on

complete blood count, red blood cell (RBC) transfusion requirements,

spleen length by palpation and ruxolitinib dose at baseline, and after

3 and 6 months of ruxolitinib therapy. At initiation of ruxolitinib, all

2 of 10 - IRR6 MODEL FOR PATIENTS WITH MYELOFIBROSIS

 10970142, 2025, 17, D
ow

nloaded from
 https://acsjournals.onlinelibrary.w

iley.com
/doi/10.1002/cncr.70062 by U

niversity O
f Siena Sist B

ibliot D
i A

teneo, W
iley O

nline L
ibrary on [23/04/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



patients had platelet count >50 � 109/L and spleen palpable at ≥5

cm below the costal margin (BCM).

Subsequently, we focused on intermediate‐1 risk patients, to

evaluate early predictors of worse overall survival in this specific

population. A validation cohort comprising 95 patients with

intermediate‐1 risk MF treated with ruxolitinib at the Moffitt Cancer

Center (Florida) was also employed.

Definitions

Diagnoses of PMF and PPV/PET‐MF were made according to 2016

World Health Organization criteria and International Working Group

on Myelofibrosis Research and Treatment (IWG‐MRT) criteria,

respectively.22,23

The risk category was assessed at the time patients started on

ruxolitinib according to the DIPSS or MYSEC‐PM, for primary MF

and secondary MF, respectively.10,15 Histologic examination was

performed at local institutions; fibrosis was graded according to the

European Consensus Grading System.24 Unfavorable karyotype was

categorized as previously described.11 High molecular risk (HMR)

pathogenetic mutations were defined as those including ASXL1,

SRSF2, EZH2, IDH1, and IDH2, U2AF1.12 Anemia was defined ac-

cording to Common Terminology Criteria for Adverse Events.25

MF‐related symptoms were assessed using the 10‐item Myelo-

proliferative Neoplasm Symptom Assessment Form Total Symptom

Score (MPN10‐TSS).26 Spleen and symptoms responses were

routinely assessed by palpation and by periodical total symptom

score (TSS) evaluation, according to 2013 IWG‐MRT criteria.23

Ethical aspects

The RUX‐MF study (NCT06516406) was performed in accordance

with the guidelines of the institutional review boards of the partici-

pating centers and the standards of the Helsinki Declaration. The

promoter of this study was the IRCCS Azienda Ospedaliero‐
Universitaria S. Orsola‐Malpighi, Bologna, which obtained approval

from the Area Vasta Emilia Centro Ethics Committee (approval file

number: 048/2022/Oss/AOUBo). The study was approved by the

local ethics committee of participating centers (protocol code: RUX‐
MF) and has no commercial support.

Statistical analysis

Continuous variables are expressed as medians and ranges or means

and standard deviations, whereas categorical variables are presented

as frequencies and percentages. We used the Wilcoxon‐Mann‐
Whitney rank‐sum test or the t‐test for comparisons between

groups, and associations between categorical variables (2‐way tables)

were tested using the Fisher exact test or the χ2 test, as appropriate.

Prognostic factors for survival in intermediate‐1 patients were

identified using univariate and multivariable Cox proportional haz-

ards model. Multivariable Cox analysis was conducted on variables

with p values <0.05 at univariate analysis, to assess hazard ratio (HR).

To avoid the issue of multicollinearity and to remove highly corre-

lated predictors from the model, collinearity among variables was

detected using the Pearson correlation test. Variables that were

associated with other factors in univariate analysis were excluded

from the multivariable analysis. The following variables were

assessed: (1) hemoglobin (Hb) decrease between 6 months and

baseline, adjusted for baseline transfusions; (2) acquisition of leuko-

cytosis, defined as white blood cells (WBC) >25 � 109/L at 6 months

in subjects with WBC ≤25 � 109/L at baseline; (3) worsening

thrombocytopenia, considering the following platelet (PLT) count

categories: ≥200 � 109/L, 100 to 199 � 109/L, 75 to 99 � 109/L, 50

to 74 � 109/L, and <50 � 109/L between 6 months and baseline; (4)

underdosed ruxolitinib as a categorical variable, considering in-

dividuals “treated with ruxolitinib underdosed according to pre-

scribing indication based on PLT count” versus those “treated with

correct prescribing dose at all time points (baseline, 3 months, and/or

6 months)”; (5) reduction by ≤50% of palpable spleen length at 6

months (SR50), including no SR50 at months 3 and 6 and no SR50 at

month 6, after SR50 at month 3; and (6) RBC transfusion require-

ment, considering the following categories “RBC transfusions at two

time points,” and “RBC transfusions at all time points (baseline, 3

months, and 6 months).”

These variables were selected based on their mechanistic rele-

vance to disease biology and treatment response in ruxolitinib‐
treated MF patients. In particular, changes in hemoglobin, leuko-

cyte, and platelet counts over time were evaluated as indicators of

disease evolution or therapy‐related cytopenias. The requirement for

RBC transfusion was included as a marker for persistent anemia and

bone marrow dysfunction, both of which are known to have an

adverse impact on prognosis.27 Underdosing of ruxolitinib relative to

platelet count was tested in place of absolute dosing, to account for

treatment intensity normalized to patient‐specific hematologic

tolerance. This definition reflects adherence to the approved pre-

scribing information and is more consistent with previous data

showing that ruxolitinib underdosing may impact treatment out-

comes.28 Finally, spleen response was assessed using a stricter cutoff

(≥50% reduction by palpation), which was hypothesized to better

reflect meaningful disease control in intermediate‐1 risk patients,

who are more likely to achieve spleen shrinkage than high‐risk in-

dividuals. All variables were selected a priori based on clinical plau-

sibility and were uniformly available across the study population.

Survival analysis comparing risk categories were performed us-

ing Kaplan–Meier curves, and differences were evaluated using log‐
rank test. Overall survival (OS) was calculated from the date of

ruxolitinib start, to either death, last contact, or ASCT.

Tests were two‐sided, and p values <.05 were considered sig-

nificant. Analyses were performed using STATA/SE software version

18.0 (StataCorp).
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RESULTS

Baseline characteristics of the entire cohort

The study included 776 patients from the RUX‐MF study cohort who

met the inclusion criteria; 279 (36.0%) patients were excluded due to

absence of palpable splenomegaly at baseline, ruxolitinib duration <6

months, or missing values required for RR6 validation (Figure S1)

Overall cohort characteristics are summed up in
Table 1

At the start of ruxolitinib, 55.2% of the patients were at

intermediate‐1 risk. The median baseline hemoglobin level was 11.2

g/dL, with 132 (17.0%) patients having RBC transfusion requirement.

The median platelet count was 265 � 109/L (range: 56–1887), and

49.9% of the patients had splenomegaly palpable at ≥10 cm below

the costal margin. Additionally, 58.0% of patients were highly

symptomatic, with a TSS ≥20.

Distribution of variables and validation of the RR6 in
the entire cohort

The distribution of the RR6 variables was as follows: 33.4% of the

patients received a ruxolitinib dose <20 mg twice daily at baseline, a

proportion that increased to 64.2% at 3 months and 74.6% at 6

months. RBC transfusion requirement was recorded in 17% of pa-

tients at baseline, increasing to 34% at 3 months and remaining

stable at 32.6% at 6 months. Approximately one‐third (31.7%) of

patients failed to achieve a spleen reduction by at least 30%

compared to baseline (SR30) at 3 months, with 37.6% not achieving

SR30 at 6 months.

The RR6 model was first applied to the entire cohort. The RR6

model stratified patients into three risk groups: low‐risk (score 0, n =
267, 34.4%), intermediate‐risk (score 1–2, n = 371, 47.8%), and high‐
risk (score >2, n = 138, 17.8%). The 5‐year OS rates were 64.1% for

low‐risk patients, 51.8% for intermediate‐risk patients, and 44.5% for

high‐risk patients (p < .0001), with statistically significant differences

across all the risk categories (low vs. intermediate, p = .003; inter-

mediate vs. high, p = .02; low vs. high, p = .0001) (Figure 1).

Characteristics of the intermediate‐1 cohort

Of the total cohort, 428 patients were classified as intermediate‐1
risk according to DIPSS or MYSEC‐PM at ruxolitinib start (Table 1).

The distribution of the RR6 variables within the intermediate‐1
cohort was found to be consistent with that observed in the entire

cohort: 57.0% of patients were receiving a ruxolitinib dose <20 mg

twice daily at baseline, increasing to 69.4% at 3 months and 71.5% at

6 months. RBC transfusion requirement was recorded in 4.2% of

patients at baseline, increasing sharply to 16.7% at 3 months, and

15.7% at 6 months. Approximately 41.4% of patients failed to achieve

SR30 at 3 months, with 33.1% not reaching SR30 at 6 months

(Table S1).

Application of the RR6 model to the intermediate‐1
cohort

In univariate analysis, RBC transfusion requirements at all time

points (HR, 2.65 [95% confidence interval (CI), 1.30–5.40], p = .007)

and RBC transfusion requirement at 3 and 6 months (HR, 1.55 [95%

CI, 1.10–2.17], p = 0.011) were significantly associated with a worse

OS, whereas ruxolitinib dose <20 twice daily (HR, 1.22 [95% CI,

0.73–1.44], p = .50) and failure to achieve SR30 at 3 and/or 6 months

(HR, 1.35 [95% CI, 0.90–1.52], p = .08), did not correlate with a worse

prognosis. In multivariate analysis, only RBC transfusion requirement

at all time points remained significantly associated with OS (HR, 2.10

[95% CI, 1.10–4.40], p = .05). Ruxolitinib dose <20 mg twice daily at

all time points (HR, 1.10 [95% CI, 0.80–1.52], p = .49) and failure to

achieve SR30 at 3 and/or 6 months (HR, 1.42 [95% CI, 0.98–1.99],

p = .06) did not show significant predictive value for survival in this

specific cohort (Figure S2).

When the RR6 model was applied to the intermediate‐1 cohort,

the 5‐year OS was 74.4% in the low‐risk group (n = 121, 28.3%) and

72.0% in the intermediate‐risk group (n = 223, 52.1%), indicating no

significant difference between the two categories (p = .24). However,

the high‐risk group (n = 84, 19.6%) showed a significantly poorer 5‐
year OS of 57.4% (vs. low‐risk, p = .004; vs. intermediate‐risk,

p = .009) (Figure 2).

Development of the intermediate‐1 RR6 score

Testing new variables

New variables were tested in both univariate and multivariable an-

alyses to improve risk stratification in intermediate‐1 patients

(Figure 3). The following factors were found to be significant in

multivariate analysis: underdosed ruxolitinib at any time point (HR,

3.91 [95% CI, 2.61–5.85], p < .001); absence of SR50 at 6 months

(HR, 1.45 [95% CI, 1.06–1.99], p = .02); RBC transfusion requirement

at all time points (HR, 1.85 [95% CI, 1.16–2.94], p = 0.01). RBC

transfusion requirement at two time points was significant just in

univariate analysis (univariate: HR, 2.13 [95% CI, 1.05–4.36],

p = 0.05; multivariate: HR, 1.74 [95% CI, 0.84–3.59], p = 0.14).

Based on these findings, the intermediate‐1 RR6 (iRR6) model was

developed, with the following point assignment: 2 points for under-

dosed ruxolitinib at any time points; 1.5 points for absence of SR50 at 6

months and for RBC transfusion requirement at all time points; and 1

point for RBC transfusion requirement at two time points.

4 of 10 - IRR6 MODEL FOR PATIENTS WITH MYELOFIBROSIS
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The distribution of these variables in the intermediate‐1 cohort

showed that: 40.0% received underdosed ruxolitinib at baseline,

increasing at 45.6% and 41.8% of patients at 3 and 6 months

respectively; 52.1% failed to achieve SR50 at 6 months; 18.7%

required RBC transfusions at two time points, and 15.7% required

transfusions at all time points (Table S1).

Application of the iRR6 model in the RUX‐MF cohort

The iRR6 model was then applied to the intermediate‐1 cohort,

effectively stratifying patients into three risk groups: low‐risk (score

0): 20.3% (n = 87) of patients with a 5‐year OS of 84.8% (median OS:

not reached); intermediate‐risk (score 1–2): 45.8% (n = 196) of

TAB L E 1 Patient’s characteristics at RUX start.

Total cohort (n = 776) Intermediate‐1 (n = 428)

Age, years, median (range) 68.1 (24.7–92.0) 65.0 (24.7–88.2)

Age >65 years, No. (%) 485 (62.5) 217 (50.7)

Male sex, No. (%) 448 (57.7) 244 (57.0)

Primary MF, No. (%) 397 (51.2) 213 (49.8)

Post‐PV MF 216 (27.8) 135 (31.5)

Post‐ET MF 163 (21.0) 80 (18.7)

Driver mutation, No. (%)

JAK2 593 (76.4) 338 (79.0)

CALR 96 (12.4) 52 (12.1)

MPL 17 (2.2) 7 (1.6)

Triple negative 40 (5.2) 17 (4.0)

Not available 30 (3.8) 14 (3.3)

RUX starting daily dose, No. (%)

10–20 mg 282 (36.3) 188 (43.9)

30–40 mg 494 (63.7) 240 (56.1)

DIPSS or MYSEC‐PM score, No. (%)

INT‐1 428 (55.2) 428 (100.0)

INT‐2/HIGH 348 (44.8) 0

HMR mutation, No. (%) 101/197 (51.3) 60/122 (49.2)

Hemoglobin, g/dL, median (range) 11.2 (5.0–18.3) 12.1 (6.9–18.3)

Hemoglobin <10 g/dL, No. (%) 272 (35.1) 24 (5.6)

RBC transfusions requirement, No. (%) 132 (17.0) 17 (4.0)

Platelet count, �109/L, median (range) 265 (56–1887) 283 (56–1632)

Platelet count <100 �109/L, No. (%) 68 (8.8) 32 (7.5)

White blood cell count, �109/L, median (range) 11.7 (1.1–155.0) 11.3 (1.1–78.9)

White blood cell count >25 �109/L, No. (%) 119 (15.3) 36 (8.4)

Peripheral blast count, mean � SD 0.97 � 1.61 113/417 (27.1%)

Blasts ≥1%, No. (%) 141/557 (25.3) 113 (26.4)

Spleen length BCM, median (range), cm 11 (5–35) 10 (5–35)

Spleen length BCM ≥10 cm, No. (%) 387 (49.9) 198 (46.3)

Total symptoms score, median (range) 20 (0–100) 20 (0–100)

Total symptoms score ≥20, No. (%) 450 (58.0) 223 (52.1)

Constitutional symptoms, No. (%) 574 (74.0) 143 (33.4)

Abbreviations: BCM, below costal margin; DIPSS, Dynamic International Prognostic Scoring System; ET, essential thrombocythemia; HMR, high

molecular risk; INT, intermediate; MF, myelofibrosis; MYSEC‐PM, myelofibrosis secondary to PV and ET‐prognostic model; PV, polycythemia vera; RBC,

red blood cells; RUX, ruxolitinib.
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patients with a 5‐year OS of 76.4% (median OS: 9.24 years; 95% CI,

6.63–not reached); high‐risk (score >2): 33.9% of patients with a 5‐
year OS of 56.6% (median OS: 5.77 years; 95% CI, 4.80–6.29)

(p < .0001) (Figure 4).

To evaluate its performance across distinct prognostic classifi-

cations, we also applied the iRR6 model separately to PMF and SMF

patients. In both the intermediate‐1 DIPSS‐defined PMF cohort and

the MYSEC‐PM‐defined SMF cohort, the iRR6 model consistently

identified three prognostic categories with significantly different

overall survival (PMF: low‐risk, median OS: not reached;

intermediate‐risk, median OS: 9.25 years; 95% CI, 5.93–not reached;

high‐risk, median OS: 4.66 years; 95% CI, 3.42–5.77, p < .0001; SMF:

low‐risk, median OS: not reached; intermediate‐risk: 9.58 years; 95%

CI, 6.64–not reached; high‐risk, median OS: 6.29 years; 95% CI, 5.47–

7.27, p < .0001) (Figure S3).

Validation of the iRR6 model in the Moffitt Cancer
Center cohort

To validate the iRR6 model, it was tested on a separate cohort of 95

intermediate‐1 patients from the Moffitt Cancer Center. The median

age of this cohort was 63.4 years (range: 25.1–87.3) and 55.8% were

male. Their baseline characteristics were comparable to those of the

RUX‐MF cohort (Table S2).

The distribution of iRR6 variables in the Moffitt cohort was

similar to the RUX‐MF cohort: 53.7% of patients received ruxolitinib

underdosed at baseline, falling to 41.1% and 37.9% at 3 and 6

months, respectively; 55.8% failed to achieve SR50 at 6 months;

17.9% needed transfusion requirement at two time points, and 5.3%

at all time points (Table S1).

The iRR6 model was successfully applied to the Moffitt cohort,

yielding significant stratification into the same three risk groups: low‐
risk: 16.8% (n = 16) of patients with a 5‐year OS of 83.3%;

F I GUR E 1 RR6 validation in the overall cohort. INT indicates

intermediate; RR6, response to ruxolitinib after 6 months; RUX,
ruxolitinib.

F I GUR E 2 RR6 validation in intermediate‐1 risk patients. INT
indicates intermediate; RR6, response to ruxolitinib after 6 months;
RUX, ruxolitinib.

F I GUR E 3 Variables associated with overall survival in the intermediate‐1 risk cohort. CI indicates confidence interval; Hb, hemoglobin;
HR, hazard ratio; RBC, red blood cells; RUX, ruxolitinib; WBC, white blood cells.
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intermediate‐risk: 34.7% of patients (n = 33) with a 5‐year OS of

71.7%; high‐risk: 48.4% of patients (n = 46) with a 5‐year OS of

54.5% (p = .01) (Figure S4).

DISCUSSION

The primary result of the present study is the validation of the RR6

model. In contrast to previous validations, in which intermediate and

low‐risk patients exhibited nonsignificantly different survival rates,

our cohort demonstrated that the RR6 effectively distinguished three

categories with distinct survival expectations. This was likely attrib-

utable to the substantial patient sample size, which may have coun-

terbalanced the inherent limitations of retrospective data collection.

The RR6 model was primarily developed to inform early thera-

peutic decisions in MF patients undergoing ruxolitinib treatment,

with a specific focus on avoiding delays that could potentially

compromise transplant outcomes. However, it was developed in a

mixed cohort of higher‐risk patients, who are generally evaluated for

transplantation, and intermediate‐1 risk patients, whose clinical

presentation and treatment trajectory is heterogeneous.29

Optimal treatment of intermediate‐1 risk patients is a challenge.

They, historically, were not included in the COMFORT studies and

yet, they benefit from ruxolitinib therapy with higher‐response rates,

less cytopenias, and lower discontinuation rates.20,30 Furthermore,

they constitute the majority of MF patients receiving ruxolitinib in a

real‐life context. Finally, they are frequently not considered for

transplantation, despite being younger patients who could potentially

benefit more from the procedure. Therefore, it is crucial to identify

the subset of intermediate‐1 risk patients who are unlikely to

respond well so that we can optimize their therapy (or otherwise

refer them for transplantation). In this study, we observed that the

RR6 model, when applied specifically to intermediate‐1 patients,

failed to distinguish between low‐ and intermediate‐risk patients.

This highlights the need for more refined prognostic tools in this

setting.20,21

Failure to achieve an SR30 did not maintain a prognostic value in

intermediate‐1 risk patients, who are instead better stratified using a

more significant response cutoff (SR50). This confirms the better

performance of ruxolitinib when used early in the disease course.31–33

Moreover, the nonuse of ruxolitinib maximum doses, which are often

reserved for intermediate‐1 risk patients, was not significantly asso-

ciated with survival. In contrast, failure to dose adequately with

respect to platelet count confirmed a significant prognostic impact.

Underdosing of ruxolitinib, often due to concerns over anemia, has

been reported in previous studies in a substantial fraction of patients.34

Notably, the underdosing of ruxolitinib was associated not only with

reduced response rates but also with poorer survival outcomes.35

Overall, these results underscore the significance of maintaining

optimal dosing to ensure the greatest therapeutic effect and most

favorable patient outcomes, particularly for intermediate‐1 risk pa-

tients, who could benefit most from this dosing strategy, with lesser

toxicity.36–39

The limitations of this study are acknowledged, including its

retrospective nature, the suboptimal reliability of palpation for the

assessment of spleen response, and the lack of information on patient

adherence to ruxolitinib. Another limitation of this study is the

incomplete availability of molecular data. As the RUX‐MF registry

included patients treated from 2013 onward, next‐generation

sequencing was not systematically implemented in clinical workflows

at that time andwas performed in only a subset of cases. Therefore, risk

stratification at baseline was conducted using DIPSS or MYSEC‐PM, in

alignment with real‐world clinical practice. Although we acknowledge

that current prognostic models increasingly incorporate molecular

features, our analysis focused on dynamic projection after 6 months of

therapy, aiming to identify early indicators of long‐term outcome in

intermediate‐1 risk patients. Prospective studies with comprehensive

genomic profiling may further enhance the integration between mo-

lecular and treatment‐based risk models.

Despite these limitations, the validation of the iRR6 model in an

independent cohort from the Moffitt Cancer Center lends further

support to the generalizability and reliability of the model. Further-

more, a high degree of similarity was observed in the distribution of

iRR6 variables between the Moffitt cohort and the original RUX‐MF

cohort, suggesting that the iRR6 model can be applied broadly to

intermediate‐1 patients treated with ruxolitinib, regardless of

geographic or institutional disparities.

The iRR6 score does not contradict the original RR6 model but

rather integrates it. The RR6 score continues to serve as a valuable

tool for identifying patients who are likely to experience poorer

outcomes during ruxolitinib therapy and its use in clinical practice

must be encouraged. The iRR6 score has been developed to com-

plement it, offering a more granular risk stratification in patients with

less advanced disease, with the potential to mitigate the risks asso-

ciated with prolonged ineffective therapies and delayed transitions to

alternative treatments in this setting.

Further investigation is required to determine whether and

which early interventions may ultimately improve outcomes. This

should be the subject of future studies.

F I GUR E 4 iRR6 model. INT indicates intermediate; iRR6,

intermediate‐1 specific response to ruxolitinib after 6 months; RUX,
ruxolitinib.
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