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• Myelofibrosis (MF) is a rare myeloproliferative malignancy affecting 
approximately 1 in every 100,000 person-years1 in the US, with 90% of 
patients diagnosed after the age of 40 years2

• Symptoms of MF may be constitutional or related to splenomegaly. 
Reduction in MF symptom burden is important to patients with MF and a 
key goal in clinical trials for new therapeutics

• Myelofibrosis Symptom Assessment Form (MFSAF) v2.0 was developed to 
assess symptom improvement with ruxolitinib based on prior MF symptom 
assessment forms and US Food and Drug Administration’s feedback3,4

• Myelofibrosis Symptom Assessment Form (MFSAF) v4.0 is a harmonized, 
consensus-based patient-reported outcome (PRO) measure developed by 
C-Path’s PRO Consortium’s MF Working Group to assess symptom
burden in MF5

• MFSAF v4.0 focuses on 7 core symptoms of MF each assessed on an
11-point Numeric Rating Scale from 0 (absent) to 10 (worst imaginable)5

• It is scored as a Total Symptom Score (TSS) from 0 (no symptoms) to 
70 (worst symptoms). This study used the MFSAF v4.0 24-hour
recall format5
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• To evaluate the understanding, relevance, and recall period of the MFSAF v4.0 using 
cognitive interviews, including both concept elicitation (CE) and cognitive debriefing (CD)

• To evaluate the psychometric properties of the MFSAF v4.0 with an independent sample of 
adult patients with MF in the United States (US) and the United Kingdom (UK)
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Study Overview

Online Survey
(N = 38)

Qualitative Cognitive Interview
(N = 17)

• Non interventional study that included two timepoints, a 
baseline and a 2-week follow-up

• Concept elicitation to establish content validity
• Debrief instructions, item concept, response scale and options, and 

recall period of the MFSAF

Rationale/
Objective

• US and UK patients with clinician-confirmed MF
• Intermediate-1, Intermediate-2 or High-risk MF
• Currently experiencing at least 2 symptoms related to MF

• US patients with clinician-confirmed MF
• Intermediate-1, Intermediate-2 or High-risk MF
• Currently experiencing at least 2 symptoms related to MF

Study 
population

• Time 1 and Time 2 survey• Interview TranscriptData source

• The psychometric measurement properties of the MFSAF v4.0 
were evaluated. Item-level analyses included: quality of 
completion, item performance and distribution, inter-item and 
item-total correlations

• The validity and reliability of the MFSAF v4.0 TSS were 
assessed and estimates of interpretability of thresholds were 
conducted using distribution-based methods

• Comprehensiveness (content validity) of the MFSAF v4.0 with 
regard to symptoms of MF using thematic analysis

• Understanding, relevance, and suitability of the MFSAF v4.0
• Appropriateness of the response options and recall period

Analysis

• Patients described cognitive complaints as an important concept that can be perceived as both 
symptom or an impact, but also is tied closely to the fatigue MF patients experience. Future 
research could further explore how cognitive symptoms and impacts are defined in MF patients

• Further validation of the MFSAF v4.0 TSS in larger and more diverse samples (e.g., multi-
country clinical trials) or with combination agents for assessing the ability to detect change 
should be explored

Note: Following their interviews, all 17 participants completed the online survey as well.

Online Survey Population
(N = 39)

Interview Population
(N = 17)ResponseParameter

15 (38.5%)9 (52.9%)Primary MFDiagnosis, 
n (%) 21 (53.8%)7 (41.2%)Secondary MF 

3 (7.7%)1 (5.9%)Diagnosed, but unsure

14 (35.9%)6 (35.3%)Intermediate-1MF risk 
stratification, 
n (%)

14 (35.9%)9 (52.9%)Intermediate-2

5 (12.8%)1 (5.9%)High-risk MF

6 (15.4%)1 (5.9%)Unsure

37 (94.9%)16 (94.1%)FatigueCurrent MF 
symptoms1 at 
enrollment, 
n (%)

17 (43.6%)9 (52.9%)Night sweats

14 (35.9%)8 (47.1%)Itching

25 (64.1%)12 (70.6%)
Abdominal discomfort 
(bloating, pressure)

11 (28.2%)5 (29.4%)Pain under ribs on left side

20 (51.3%)9 (52.9%)Feeling of fullness

Study Population

1 Participants selected yes/no on the screening survey to indicate if they were currently experiencing the listed symptoms.

Sample

• Participants were 59.6 years old on average, mostly female (53.8%) and White (94.1%)

Concept Elicitation

• CE interviews confirmed the MF experience in this study was consistent with previous literature 

• Fatigue was confirmed as an important aspect in the daily MF patient experience 

Cognitive Debriefing

• The MFSAF v4.0 instructions were easy to understand 

• The 7 items of the MFSAF v4.0 were well-understood (100%)

• Relevance of items varied (60-100%) depending on participants’ personal MF experience

• Participants confirmed the recall period was suitable and the response options were appropriate (100%) 

• No changes were recommended for the measure

Quantitative

• All participants (100%) completed every item and a TSS was used for analysis

• Ceiling, where more participants than expected did not suffer from these symptoms of MF, may be due to 
the heterogeneity of the condition

• Inter-item and item-total correlations suggest a single overall construct

• Strong internal consistency and test-retest reliability were observed

• Overall results support convergent / divergent and known groups validity of the MFSAF v4.0 TSS

• As distribution-based methods provide the lower- bound estimates of meaningful change for MWPC and MID, a 
change of at least 4.5 to 5.5 may be considered above measurement error

Symptoms

Fatigue (n = 17)
• Tiredness (n = 8)
• Extreme Exhaustion (n = 1)
• Run out of energy (n = 1)

Itching (n = 12)

Abdominal discomfort (n = 9)
• Enlarged spleen (n = 9)
• Feeling of fullness (n = 9)

Brain fog (n = 7)

Night sweats (n = 8)

Bone pain (n = 8)

Blood clots (n = 5)

Shortness of breath (n = 4)

Weight loss (n = 4)

• This study was an observational, mixed-methods study consisting of both qualitative cognitive interviews and quantitative questionnaire

Patient-reported Symptoms and Impacts from Concept Elicitation Interviews

Online Survey
(N = 38 at Time 1; N = 37 at Time 2)

Prespecified ThresholdsParameter

• No floor effects were found
• Four items had ceiling effects: Item 2 (Night sweats), Item 3 (Itching), Item 5 

(Pain under the left side of the ribs), and Item 7 (Bone pain)

≥ 25% of responses in relevant categories used to indicate ceiling 
and floor effects

Distribution of scores

Cronbach’s alpha = 0.827≥ 0.70
Internal consistency 
reliability

• TRP1 (n = 4); TRP 2 (n = 30); TRP3 (n = 22): ICC = 0.846-0.855≥ 0.70Test-retest reliability

• MSAS-SF Physical Symptoms Subscale (0.690)
Global Distress Index (0.551)

• SF-12 v2 Small correlations: GH, MH, MCS
Moderate correlations: VT, SF, RE,
Large correlations: PF, RP, BP, PCS

• PGI-S Overall MF Symptoms (0.774)
Fatigue due to MF (0.625)

Cohen’s guidelines for coefficients: small (< 0.3), moderate 
(≥ 0.30 to < 0.50), large (≥ 0.50 to < 0.7), and very large (≥ 0.7)

Convergent/
divergent validity

Low (n = 14) LS Means (SE): 16.86 (3.04); Effect size = —
Moderate (n = 14) LS Means (SE): 19.79 (3.04); Effect size = 0.263
High (n = 5) LS Means (SE): 25.00 (5.09); Effect size = 0.393

Monotonic pattern across categories and effect size ≥ 0.50Known-groups validity

0.2 SD = 2.22; 0.5 SD = 5.55 ; 0.8 SD = 8.88 
SEM = 4.62

Lower-bound estimates for both within-patient MWPCs and 
between-group MIDs

Distribution-based MID

Interview analysis supports content validity for the MFSAF v4.0

Psychometric analysis demonstrates high levels of internal consistency reliability, test-
retest reliability, and construct validity, including convergent and divergent validity, with 
selected reference measures

Although there is heterogeneity within the patient experience of MF symptoms, the MFSAF 
v4.0 assesses the most common and burdensome symptoms in the MF target population

The MFSAF v4.0 Total Symptom Score (TSS) has sufficient reliability and validity to be 
used in clinical trials to support labelling claims in the MF population 
Results from this study supports other published literature on the psychometric properties 
of the MFSAF v4.0

Psychometric Evaluation of MFSAF v4.0 TSS

“The fatigue... is probably worse 
than the pain, because... you're 

just kind of... you just feel so worn 
out all the time” (023-I2-Y-F)

“I went through a period …where 
it [abdominal pain] was very 

severe and I had to take pain pills 
just to make it through the day.” 

(004-US-O-M)

“There are days where…I might 
plan to do… something at…in the 
evening, and, and then, I end up 
canceling it or changing my plans 
because, you know, just too tired” 

(014-HR-O-F)

“Uh, trying to get things done, a 
lot doesn't get done. …normally I 
would be able to have the energy 

for … completing tasks...the 
amount of energy it takes for me 
to concentrate and focus just to 
make sure... that I'm on track” 

(019-I2-O-F)

Abbreviations
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MWPC = meaningful within-patient change; PRO = patient reported outcome; SD = standard deviation; SE = standard error; SEM = standard error of 
measurement; TRP = test-retest population; TSS = total symptom score

“[Pain under the ribs] there was 
one time that it just caught me off 
guard and I actually left an event 
because I was so uncomfortable” 

(010-I1-O-F)

Impacts

Social activities (n = 16)

Relationships (n = 4)

Physical activities (n = 17)

Cognitive/mental (n = 16)

Daily activities (n = 17)

Emotional (n = 15)

Financial  (n = 2)

FatigueFatigue

Early satietyEarly satiety

Night SweatsNight Sweats

Abdominal DiscomfortAbdominal Discomfort

PruritusPruritus

Pain under the left ribsPain under the left ribs

Bone painBone pain

Splenomegaly-relatedConstitutional

MFSAF v4.0 symptoms5


