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Supplement Table 1. Outcome desirability dimensions.

	Desirability Dimension
	Description
	Question
	Exemplar

	Modifiability
	This dimension checks the possibility of currently available treatment to change the status (or the trajectory) of the target outcome. 
	Is the outcome potentially modifiable by treatments?
	If blast phase transformation is considered only partially modifiable, this outcome modifiability is judged to be low.

	Decisional Value
	This dimension highlights how much the outcome is reckoned as a goal for clinical decisions. 
	Is the outcome an independent decisional criterion for the clinician?
	If the decision of which TKI the patient needs to start depends on the estimated possibility to avoid severe thrombocytopenia and major clinically relevant bleedings, the decisional value of the two above outcomes is high.

	Reliability
	This desirability feature points to the limitations of the outcome assessment methods.
	Is outcome assessment by standard methods reliable?
	If symptom burden estimation (by standard tools) is a poor marker of patients quality of life due to excessive variability, then this outcome reliability may be considered low.

	Meaningfulness1,2
	This dimension assesses outcomes value to both physicians and patients.
	Is the outcome meaningful to physicians and   patients?
	If persisting bone marrow fibrosis is not changing prognostic estimations, quality of life, or drug choices, we can judge this outcome meaningfulness is considered low.

	Feasibility
	This dimension selects outcome assessment methods and turnaround time.
	Is monitoring of this outcome feasible?
	If circulating immature cell count is available in most hematology centers in a short time, then we can conclude that this outcome feasibility is high.

	Cost
	The economic dimension casts doubt on the health-care resource consumptions required for monitoring or assessing the outcome.
	Does the periodic outcome assessment impose a significant economic burden?
	If the allelic burden of driver mutations was very expensive, then the cost dimension of this outcome would be judged to be high.

	Acceptability
	This dimension accounts for patient point of view in particular when outcome assessment requires invasive tests.
	Is periodic outcome assessment acceptable to the patient?
	If bone marrow fibrosis at each standard (24 week) time point is considered to be too invasive for patients, this outcome acceptability is judged to be low. 

	Frequency
	This dimension highlights the portion of patients incurring the outcome.
	Does the outcome occur too rarely to be included among treatment goals?
	If myocardial infarction is considered an extremely rare outcome in the standard time frame of 24 weeks, than this outcome frequency is judged to be very low.



References. 1) Ellis LM, Bernstein DS, Voest EE, et al. American Society of Clinical Oncology perspective: raising the bar for clinical trials by defining clinically meaningful outcomes. J Clin Oncol.  2014;32(12):1277–1280. 2) Weinfurt KP. Clarifying the Meaning of Clinically Meaningful Benefit in Clinical Research. JAMA. 2019;322(24):2381-2382. 


Supplement Table 2. Exemplar WS calculation. 

	Outcome:
 “Transformation to blast phase”
	Modifiability
	Feasibility
	Reliability
	Meaningfulness
	Decisional value
	Frequency
	Acceptability
	Costs
	Average

	Accomplished
	50%
	83%
	92%
	100%
	92%
	67%
	83%
	58%
	

	Weight
	8
	8
	8
	8
	3
	1
	3
	1
	

	Score
	4.0
	6.6
	7.4
	8
	2.7
	6.7
	2.5
	0.58
	3.7



Legend to Supplement Table 2. Experts voted each pair outcome-desirability dimension by a semi-quantitative Likert scale score ranging from 1 to 7.



Supplement Table 3. Assessment of outcome desirability.

	Outcome
	Modifiability
	Feasibility
	Reliability
	Meaningfulness
	Decisional value
	Frequency
	Acceptability
	Costs

	Blast phase
	50%
	83%
	92%
	100%
	92%
	67%
	83%
	58%

	Accelerated phase
	46%
	77%
	69%
	85%
	77%
	54%
	77%
	46%

	TD anemia
	92%
	83%
	67%
	83%
	67%
	67%
	75%
	42%

	Severe non transfusion-dependent anemia
	91%
	73%
	73%
	82%
	64%
	64%
	82%
	36%

	Worsening non-severe anemia
	82%
	64%
	64%
	82%
	55%
	55%
	73%
	36%

	Stable non-severe anemia
	82%
	73%
	73%
	45%
	18%
	55%
	73%
	36%

	Severe thrombocytopenia
	67%
	75%
	83%
	83%
	67%
	58%
	75%
	67%

	Stroke
	91%
	82%
	82%
	82%
	55%
	55%
	82%
	36%

	Pulmonary embolism
	91%
	82%
	82%
	82%
	55%
	55%
	82%
	36%

	Myocardial infarction
	83%
	75%
	75%
	75%
	58%
	50%
	75%
	33%

	Deep venous thrombosis
	92%
	75%
	75%
	67%
	50%
	42%
	75%
	33%

	Major bleedings
	91%
	73%
	73%
	91%
	64%
	45%
	73%
	35%

	Very severe symptom burden
	82%
	73%
	64%
	91%
	55%
	55%
	73%
	36%

	Worsening symptoms
	83%
	75%
	50%
	83%
	58%
	58%
	67%
	33%

	Severe stable symptoms
	82%
	73%
	64%
	82%
	55%
	55%
	73%
	36%

	Severe and symptomatic splenomegaly
	91%
	82%
	73%
	82%
	73%
	55%
	82%
	33%

	Severe asymptomatic splenomegaly
	83%
	82%
	64%
	45%
	45%
	45%
	64%
	33%

	Moderate worsening splenomegaly
	83%
	75%
	67%
	58%
	33%
	58%
	67%
	36%

	Moderate stable splenomegaly
	82%
	73%
	73%
	27%
	9%
	45%
	73%
	36%

	Worsening mild splenomegaly
	73%
	64%
	64%
	36%
	18%
	55%
	64%
	27%

	Worsening leukocytosis
	83%
	75%
	58%
	25%
	33%
	42%
	67%
	42%

	Worsening thrombocytosis
	83%
	75%
	83%
	17%
	17%
	50%
	58%
	33%

	Persistent bone marrow fibrosis
	50%
	67%
	42%
	8%
	8%
	33%
	33%
	33%

	Worsening bone marrow fibrosis
	50%
	67%
	33%
	42%
	8%
	25%
	33%
	33%

	Lack of allelic burden decline (founder  mutation)
	75%
	75%
	83%
	33%
	17%
	42%
	67%
	33%

	Lack of allelic burden decline (non-founder mutation)
	50%
	67%
	67%
	25%
	17%
	25%
	58%
	33%

	Increasing immature circulating cells
	67%
	75%
	58%
	58%
	58%
	58%
	67%
	33%

	Transformation to myelodysplastic syndrome
	33%
	75%
	50%
	83%
	58%
	25%
	58%
	42%


 
Legend to Supplement table 3: the percent rates in the tables show the outcome accomplishment of each relevancy dimension


Supplement Table 4. Operational definitions of Q1-Q3 outcomes.

	Outcomes
	Operational Definition
	References
	Agreement

	Transformation to blast phase
	Circulating or bone marrow blasts 20% or greater
	1-5,12
	na

	Transformation to accelerated phase
	Circulating or bone marrow blasts 10% or greater
	1-5,12
	100%

	Increasing circulating blast count
	Circulating blasts to above 5% confirmed after 4 weeks with no therapy change
	6
	88%

	Transfusion-dependent anemia
	The persistent (> 3 mo) need of 2 or more packed red cell units per month
	7
	90%

	Severe anemia
	Hemoglobin levels consistently below 8 g/dl in at least two tests and without any external cause
	8
	90%

	Worsening anemia
	Progressive and confirmed hemoglobin decline (in less than 12 months) by more than 2 g/dl to below 11 g/dlA
	8
	82%

	Severe thrombocytopenia
	Platelet count below 50.000/mmc in at least two tests and without any external cause
	8
	45%B

	Severe splenomegaly
	Spleen volume above 1500 mm3, spleen diameter longer than 20 cm, palpatory spleen size more than 10 cm from left costal margin
	9
	82%C

	Symptomatic splenomegaly
	Abdominal discomfort (MF-SAF v 2.0 score higher than 5) or early satiety (MF-SAF v 2.0 score higher than 5) associated accompanied by objective evidence of splenomegaly
	10
	91%

	Worsening splenomegaly
	Increased spleen palpatory size from left costal margin by more than 5 cm or spleen volume increase by more than 35%
	9
	82%D

	[bookmark: _Hlk176056246]Very severe symptom burden
	MF-SAF v 2.0 above 40 or at least 3 dimensions higher than 7 
	11
	80-91%E

	Severe symptom burden
	MF-SAF v 2.0 above 30 or at least 2 dimensions higher than 7
	10
	75-91%

	Worsening symptom burden
	MF-SAF v 2.0 increasing by more than 50% (or  by  > 10 [footnoteRef:1]points) F [1: ] 

	9,13,14
	73-91%

	Severe thrombotic event
	Stroke or pulmonary embolism
	15
	na

	Major thrombotic events
	Myocardial infarction or deep venous thrombosis
	15
	na

	Major bleeding events
	ISTH definition of major bleeding in non-surgical patients = symptomatic bleeding at critical sites -- intracranial intraspinal, intraocular, retroperitoneal, intra-articular, pericardial, intra-muscle with compartment syndrome -- and/or causing hemoglobin fall by >2 g/dl or need for blood transfusions
	16
	na

	Breakthrough adverse genetic features
	New detection of high risk mutations or prognostically unfavorable karyotype changes
	17-19
	na



Legend to the table:  
na = not assessed A) definition refined by time and threshold benchmarks approved during May 27th meeting: standard IWG-MRT response criteria were mirrored in the definition of worsening anemia and based on CTCAE definition of anemia severity.  B) revised and discussed on May 27th virtual meeting to keep consistency with CTCAE and eligibility criteria to pacritinib clinical trials (and exclusion criteria to other clinical trials).  C) each of the merged definition received 82% approval. D) 73% of the pannelists also agreed that a 20% increase of spleen volume or a 5 cm worsening of longitudinal spleen diameter at ultrasound were a clinically relevant worsening. E)  the final definition merges two approved criteria . F) meaningful MF-SAF v 2.0 change was calculated to be 32% or plus 8 points by Hudgens and coll. However, PGIC-anchored validation of SIMPLIFY trial data by Mesa and coll. Reported higher thresholds. Therefore, more conservative thresholds were adopted.



Supplement Table 5. Outcome validation.

	OUTCOME
	References reporting correlation with leukemia-free survival or overall survival

	Transformation to blast phase
	17, 20-23

	Transformation to accelerated phase
	17, 20, 24

	Increased circulating blasts
	6, 25-28

	Severe anemia
	17, 26, 27, 29-31

	Worsening anemia
	17, 32, 33

	Severe thrombocytopenia
	17, 32-34

	Thrombotic events
	35

	Major bleedings
	36

	Severe symptom burden
	37, 38

	Worsening symptoms
	39

	New onset of high risk mutations
	17, 40

	Severe splenomegaly
	41-43

	Worsening splenomegaly
	43-47

	Breakthrough high risk molecular or cytogenetic features
	26, 32, 49-50






Supplement Fig. 1. Scoring and weighting of desirability dimensions.
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Legend to Supplement Figure 1: X-axis shows the average Likert score assigned to each desirability dimension: the score was based on a semi-quantitative Likert scale ranging from 1 (absolutely poorly relevant) to 7 (absolutely very relevant). Dimension marked by yellow bars were assigned a weight of 8 because the desirability dimensions were 8 ones. Desirability dimension marked by pink bars were assigned a weight of 3. Dimensions marked by green bars were assigned a weight of 1.


Supplement Fig. 2. Ranking of outcomes.



Legend: X-axis shows WS score for each outcome listed on the y-axis. Yellow bars mark outcomes ranked into Q1, blue bars mark Q2 outcomes, pink bars mark Q3 outcomes, and grey bars Q4 outcomes.
Note: WS was calculated for each outcome as shown in Supplementary Table 1. Outcome WS is a weighted mean of each dimension accomplishment. The accomplishment rates of each dimension  are provided by Supplementary Table 2 and weights assigned to a dimension by Table 1. 
Disclaim: grade 3-4 non-hematologic adverse effects were not specifically addressed, therefore the outcome list was added a disclaimer suggesting that irreversible grade 3-4 treatment-related adverse events were possibly assigned to Q2, and reversible grade 3-4 events to Q3.
.


Supplement Fig. 3. Simulated DEMYO analysis of a randomized clinical trial.
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Legend to Figure 3. Treatment versus control comparison is assessed by DOOR probability of achieving better outcomes. In this clinical trial DOOR probability was 76.7% in favor of the treatment arm.
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