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Background and Objective
• Constitutional symptoms cause a significant burden 

for patients diagnosed with myelofibrosis (MF).
• While patient reported outcomes (PRO) instruments 

such as the myeloproliferative neoplasm symptom 
assessment form (MPN-SAF) have been prioritized 
to interpret efficacy in recent years, the focus has 
been on domain level rather than individual 
symptom changes.

• Clinical trials investigating JAK inhibitors for MF 
have historically measured symptom improvement 
using a landmark analysis requiring a minimum 
50% reduction from baseline in total symptom score 
(TSS) over the last 28 days of the 24-week 
treatment period. However, this analysis requires 
vastly different absolute TSS improvements for 
patients with very high (symptomatic) or low 
baseline TSS (asymptomatic) to reach responder 
status. 

• A Phase 3 clinical study, SIMPLIFY-1, randomized 
432 intermediate and high risk JAK inhibitor (JAKi) 
naïve MF patients 1:1 to momelotinib (MMB) or 
ruxolitinib (RUX). Non-inferiority on the MPN-SAF 
TSS response rate endpoint at Week 24 (W24) was 
not met (MMB: 28% vs RUX: 42%); however, 
improvement in each of the 7 TSS items was similar 
for MMB vs RUX. 

• To understand the discrepancy, we evaluated 
overall and symptomatic populations and applied 
item analysis to the MPN-SAF and mixed effect 
models for repeated measures (MMRM) to the 
MPN-SAF TSS for SIMPLIFY-1.
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Figure 1: Anchor-based Method at W24 Demonstrates an 
8-Point Meaningful Change Threshold (MCT)

• Analyses were conducted in the overall 
population and in a symptomatic subset (selected 
as patients with baseline TSS ≥ 10) to remove the 
distribution of asymptomatic patients.

• The meaningful change threshold (MCT) was 
determined using Patient Global Impression of 
Change (PGIC) then applied to a within-subject 
responder analysis.

• MMRM compared mean change in TSS from BL 
to W24 using data from all visits.

• The distributions of TSS items were examined at 
baseline (BL) and shift in scores at W24 (health 
state shifts) were determined.

• Odds ratios from generalized estimating 
equations (GEE) for improvement on MMB 
relative to RUX were calculated for each item of 
the TSS using multiple predictive imputations for 
missing data.

• An 8-point change was derived to ensure that patients at 
the lower bound of the confidence interval (CI) in the No 
Change category (i.e., symptomatic patients at a value of 
-7.9, not shown) were not considered to have achieved 
the MCT (Fig. 1, Overall Population).

• At W24, 39% of MMB and 41% of RUX patients in the 
overall population, respectively, showed a meaningful 
improvement of ≥ 8 points. In the symptomatic 
population, 56% and 58% of MMB and RUX patients, 
respectively, achieved an improvement of ≥ 8 points (not 
shown).

Results

Table 1. Improvement in Symptom Burden is Near the 
MCT for Both MMB and RUX

• Table 1 shows the MMRM based TSS change from  BL.
• Mean within-subject improvements was 6.35 points (MMB) 

and 7.87 points (RUX) in the overall population, both near 
but less than the within-subject MCT of 8-points. In the 
symptomatic population, the mean was 8.8 points (MMB) 
and 10.5 points (RUX), both exceeding the MCT.

• Treatment effect of between-treatment group comparison 
(LS mean) was 1.52 (SE 0.675) on a 70-point scale in the 
overall population, and 1.67 (0.917) in the symptomatic 
populations, demonstrating relatively equivalent results.

Figure 2. Patients on MMB and RUX Experienced 
Similar Meaningful Improvements in Symptom Burden

• Cumulative distribution function (CDF) curves 
demonstrated comparable distributions of change from BL 
for MMB and RUX in both the overall (Fig. 2) and 
symptomatic population (not shown).

Figure 3: Heterogeneity of Individual Items of the BL 
TSS value

Figure 6. Likelihood of Improvement on Individual Items is Similar for MMB 
and RUX Patients in the Symptomatic Population

• The odds ratios and confidence intervals that overlap 1.0 for each item in the 
overall (Fig. 5) and symptomatic population (Fig. 6) demonstrate that 
likelihood of improvement are similar for MMB and RUX.

Figure 4: Health State Shifts Show Comparable 
Improvement on Individual Items

• Baseline TSS in the MMB arm was 18.98 while BL TSS in the 
RUX arm was 17.48 (Table 1).

• While MMB patients were more likely to report severe or very 
severe scores on items at BL, the proportion of patients in the 
severe/very severe categories decreased similarly for both 
MMB and RUX at W24 (data for all items not shown).

• Correspondingly, the proportion of patients in the none/mild 
categories increased similarly for both MMB and RUX at W24.

• Figure 4 shows the proportion of patients reporting none/mild 
tiredness increased in the overall population by 21.2% vs 
21.0% in MMB vs RUX.

• The magnitude of improvement in MMB vs RUX was similar for 
all items in the overall population and symptomatic population.

• SIMPLIFY-1 is the only head-to-head Phase 3 study comparing two highly active JAKi in the MF disease setting yet was impacted by low 
symptom burden at BL because of the failure to restrict enrollment to symptomatic patients. 

• SIMPLIFY-1 may have also been impacted by the heterogeneity and imbalance in symptoms across MMB and RUX arms at BL.
• This study evaluated the MPN-SAF TSS using MMRM rather than the SIMPLIFY-1 secondary dichotomous responder endpoint definition 

(e.g., 50% improvement on the MPN-SAF TSS) and assessed the contribution of each individual item to symptom response.
• The MMRM and individual item results contrast with the % change binary responder endpoint.  
• Similar improvements in mean TSS were shown by MMRM. A minimal between-group difference of 1.52 on the 70-point as well as 

comparable item health state shifts at W24 suggest that MMB provides clinically meaningful and comparable symptom improvements to 
RUX in JAKi-naïve patients with intermediate and high-risk MF. These analyses require further validation in independent data sets based 
on the modified MPN-SAF.

• Supplementing the TSS responder rate endpoint with discriminatory methods of TSS analysis quantifies important aspects of treatment 
response and allows for a more comprehensive understanding of symptom benefit. 

Methods

Conclusions

• Figure 3 shows the MPN-SAF TSS item distribution at BL 
in the overall population using aggregate data from both 
MMB and RUX treatment arms. 

• The proportion of patients at BL with none (0 points) or 
mild symptoms (1-3 points) ranged from 36% (tiredness) 
to 77% (itching) (Fig. 3, Overall Population).

• Tiredness was the most prevalent and most severe item 
reported at BL.
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Figure 5. Likelihood of Improvement on Individual Items is Similar for MMB 
and RUX Patients in the Overall Population
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