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Key Points

• In the JAK inhibitor era,
RUX is the most used
therapy as first (1L),
second, or subsequent
lines of therapy for
myelofibrosis.

• In patients ≤70 years,
the use of transplant as
1L therapy is
uncommon with a
cumulative incidence
increasing from 2.2%
at week 24 to 11.0% at
week 156.
Myelofibrosis (MF), a myeloproliferative neoplasm, was most commonly treated with

hydroxyurea (HU) before approval of ruxolitinib (RUX), now the standard of care. Factors

that influence real-world MF treatment patterns are not well understood. The METER study

was a multi-country, retrospective chart review of MF treatment patterns, treatment

effectiveness, and health care resource utilization. Of 997 eligible patients, 65.9% had

primary MF, and 11.7% were transfusion dependent. Median time from diagnosis to the

start of initial treatment (index date) was 29 days (interquartile range [IQR], 1-140). RUX

was the most common first-line (1L) therapy (49.0%), followed by HU (40.2%); 48.5% of

patients remained on 1L therapy through week 156. Seventy-seven patients underwent

allogeneic stem cell transplantation; transplantation was uncommon at 1L, increasing from

2.2% at week 24 to 11.0% at week 156 in patients ≤70 years of age. Median overall survival

was 79.1 months (95% confidence interval [95% CI], 70.8 to not estimable [NE]) in all

patients, 142.3 months (95% CI, 74.1 to NE) for non-RUX patients, 77.6 months (95% CI, 64.2-

85.9) for patients on RUX 1L therapy, and 72.6 months (95% CI, 62.0 to NE) for RUX 2L+

patients. Of patients who experienced ≥1 corresponding event, the median hospital length

of stay (LoS; n = 520), intensive care unit LoS (n = 71), and number of transfusions (n = 375)

were 16 days (IQR, 7-37), 5 days (IQR, 2-13), and 12 (IQR, 4-26), respectively. Despite

improvements, there were numerous hospitalization and transfusion events among these

patients in routine practice. This trial was registered at www.ClinicalTrials.gov as

#NCT05444972.
ecember 2024; prepublished online on
mber 2024. https://doi.org/10.1182/
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Introduction

Myelofibrosis (MF) is a rare myeloproliferative neoplasm associ-
ated with significant morbidity and mortality.1-3 MF signs and
symptoms typically include severe fatigue, splenomegaly, weight
loss, low-grade fever, bone pain, and night sweats.4 MF may
present as primary or secondary MF, which develops from other
myeloproliferative neoplasms (eg, polycythemia vera or essential
thrombocythemia).

MF treatment approaches are based on symptom presence and
disease risk stratification5-8 Asymptomatic patients are often
monitored by active surveillance, a period of close monitoring with
no received treatment. If treatment is indicated because of risk
stratification or disease progression, potential therapy goals
include symptom control, improving anemia, and reducing spleen
size, among others.9

Hydroxyurea (HU) was the most frequent first-line (1L) treatment
in patients with MF before ruxolitinib (RUX) approval, a first-in-
class Janus kinase 1/2 inhibitor (JAKi).10,11 Clinical trials have
shown that, despite significant initial clinical activity in many
cases, patients with MF may lose response to RUX with 50% to
70% discontinuing therapy within 3 to 5 years.12,13 Outside
clinical trial settings, the duration of RUX treatment is shorter,
although real-world data are limited.14-16 In a recent US-based,
real-world study of 104 patients with MF treated with RUX,
64.4% discontinued treatment after a median duration of treat-
ment of 11.0 months.15 In a separate study that reviewed the
medical records of patients with MF from 6 countries, the median
duration of RUX treatment was 13.1 months, and 44% of patients
experienced inadequate response or disease progression; ~54%
of these patients discontinued RUX.16 In addition to RUX, 3
further JAKis were approved by the US Food and Drug Admin-
istration, including fedratinib, pacritinib, and more recently,
momelotinib.17-19 Other agents commonly used, but not
approved, to treat MF include interferons, erythropoiesis-
stimulating agents, danazol, and immunomodulators.10,20-22 How
the approval of RUX and other JAKis have affected the use of
various therapies is unclear. In addition, allogeneic stem cell
transplantation (SCT) is the only treatment with potential of cure.
Although data from the Center for International Blood and Marrow
Transplant Research registry indicate a gradual, sustained
increase in the use of transplantation in the last decade, the
optimal timing of transplants is unclear.23

In routine clinical practice, there is neither a standard definition of
treatment failure, nor an understanding of factors that influence a
health-care provider (HCP) to modify or change therapy. Real-
world treatment patterns and the impact of currently available
JAKis on patients with MF are not well understood. As the
treatment landscape evolves, with several novel agents under
investigation (eg, pelabresib, imetelstat, and selinexor),24-27 a
better understanding of the treatment patterns and outcomes in
clinical settings will assist in treatment decision-making and novel
treatment positioning. The METER study, a multinational
chart review, is aimed at understanding the treatment patterns,
clinical outcomes, and health care resource utilization (HCRU)
at the patient level among patients treated for primary or sec-
ondary MF.
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Methods

Study design and patient population

The METER study (ClinicalTrials.gov identifier: NCT05444972)
was a multi-country, noninterventional, retrospective chart review
that assessed treatment patterns, effectiveness, and HCRU in
patients diagnosed with MF. Existing patient-level data on the
baseline characteristics, diagnosis, disease, treatment patterns,
clinical outcomes, hospitalizations, and transfusion use were
collected. Risk assessment results at the time of diagnosis were
captured, along with the assessment method (eg, International
Prognostic Scoring System [IPSS], dynamic IPSS [DIPSS], etc).

A total of 66 sites participated in the study across a total of 14
countries. Data were collected between 23 August 2022 and 14
November 2023, and data from patients ≥18 years of age with
primary or secondary MF, irrespective of baseline risk, who were
first treated on or after the local date of RUX approval and no later
than 31 December 2021, were assessed. Patients who received
treatment for MF in a clinical trial were excluded. RUX and other
agents were prescribed by HCPs according to routine clinical
practice. Because this was a single-arm, observational study, no
comparison groups were involved to make statistical inferences
about the differences between groups.

Moreover, because treated patients were the target population and
the time from diagnosis to treatment initiation can vary, the start
date of the first documented treatment was used as the index date.
The index date was therefore defined as the start of initial treat-
ment, either the initial MF drug treatment, or SCT or splenectomy
(collectively referred to as procedure), whichever occurred first.
Patients were followed until the last recorded contact or death,
whichever came first.

Outcomes

The primary objective was to describe real-world MF treatment pat-
terns, including patient characteristics, the time from MF diagnosis to
1L therapy, choice, duration, and reason for change or discontinuation
of the initial and subsequent treatments, and treatment procedures.
Secondary objectives included assessments of all-cause HCRU
(hospital length of stay [LoS], intensive care unit [ICU] LoS, and
number of transfusion events). Exploratory objectives included multi-
variable analyses of the factors potentially associated with the duration
of MF treatments; assessments of the overall MF treatment effec-
tiveness in improving clinical outcomes (ie, overall survival [OS] in
patients with 1 line of therapy [LoT] and ≥2 LoTs, and OS among
patients who received no RUX, RUX at 1L, and RUX at 2L+); and
multivariable analyses of factors potentially associated with OS. Sur-
vival time-to-event analyses included time from initial treatment (index
date) to death (any cause).

Statistical methods

All data analyses were conducted using SAS, version 9.4 (SAS
Institute Inc, Cary, NC) and/or R package. Because of the
descriptive nature of the study, no statistical power calculations
were conducted. Analysis of the primary objective was descriptive.
Continuous variables were described by the number of observa-
tions (n), mean, standard deviation, median, interquartile range
(IQR), minimum, and maximum. Categorical values were described
as the total number and percentage per category. The 2-sided
11 MARCH 2025 • VOLUME 9, NUMBER 5
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Table 1. Demographics and clinical characteristics

Characteristic All patients (N = 997)

Sex at index*

Female 424 (42.5)

Male 545 (54.7)

Undifferentiated 28 (2.8)

Age at index, median (Q1-Q3)†, y 66.0 (58.0-74.0)

Race at index

White 655 (88.2)

Black 26 (3.5)

Asian 61 (8.2)

Multiple 1 (0.1)

Unknown 254

Geographic region at index

North America 186 (18.7)

Latin America 216 (21.7)

Asia 50 (5.0)

Oceania 53 (5.3)

Europe 492 (49.3)

Type of cancer at diagnosis

Primary MF 657 (65.9)

Secondary MF 340 (34.1)

Platelets (×109/L) at index, median (IQR) 345.0 (182.0-571.0)

Hemoglobin (g/L) at index, median (IQR) 112.0 (98.0-134.0)

Transfusion dependency at index

Yes 108 (11.7)

No 815 (88.3)

Unknown‡ 74

Time from MF diagnosis to first treatment (mean,
median), d

263, 29

Risk classification method at diagnosis

IPSS 194 (32.2)

DIPSS 251 (41.7)

DIPSS+ 139 (23.1)

MIPSS 10 (1.7)

Other 8 (1.3)

Unknown‡ 2

Missing§ 393

Risk classification at diagnosis||

Low 75 (12.5)

Intermediate-1 192 (32.1)

Intermediate-2 222 (37.1)

High 109 (18.2)

Unknown‡ 6

Missing§ 393

HMR mutation at diagnosis

Yes 89 (50.6)

No 87 (49.4)

Table 1 (continued)

Characteristic All patients (N = 997)

Unknown‡ 8

Missing§ 813

The data are presented as n (%) unless stated otherwise. Percentages were calculated on
known information. Patients with data in an "unknown" category or missing data were excluded.
DIPSS, Dynamic International Prognostic Scoring System; HMR, high molecular risk; MF,

myelofibrosis; MIPSS, Mutation-Enhanced International Prognostic Scoring System.
*Index defined as first date of the initial treatment in either drug or procedure.
†Patients who were >89 years of age were not included in the calculation.
‡Unknown category was available in the electronic case form for sites to select in case

there was no corresponding information available in the patient chart.
§Missing category may include patients who did not complete the respective testing or

classifications or who had missing information for the respective question.
||Pooled from the risk classification methods, namely IPSS, DIPSS, DIPSS+, MIPSS, and

other.
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95% confidence interval (95% CI) for means, medians, and per-
centages, when appropriate, are presented.

The time-to-event parameters (ie, treatment discontinuation/
change, death, loss to follow-up, or end of study) were analyzed
using the Kaplan-Meier method to determine the median time and
the associated 95% CI. For the time from initial treatment (index
date) to death, patients who did not die within the study observa-
tion period were censored at the study end date or the last contact
data available, whichever occurred first.

Multivariable analyses of the factors associated with MF treatment
duration and factors associated with OS were performed using a
Cox regression model. Variables included age, sex, risk classifica-
tion at diagnosis, bone marrow fibrosis (BMF) grade at diagnosis,
high molecular risk at diagnosis, transfusion dependency at diag-
nosis, treatment type, type of cancer, SCT status, and splenectomy
status. The multivariable analyses data are reported as hazard
ratios (HRs) with associated 95% CIs. Competing risk analyses of
SCT in the presence of death by any cause for patients ≤70 years
of age and splenectomy in the presence of death by any cause
were also performed using the cumulative incidence function; the
data are reported as cumulative incidence and associated 95% CI.

The hospital LoS, the ICU LoS, and the number of transfusion
events were not calculated for all patients but, instead, were
calculated for patients who experienced a corresponding event of
hospitalization, ICU admission, or transfusion, respectively. The
total observational time in person-years was calculated for patients
with or without an HCRU event to estimate the duration of drug
exposure; this calculation was performed separately for all patients
and patients who received RUX or non-RUX based therapies.
Reporting observational time in person-years allows for a stan-
dardized comparison of hospitalization rates by adjusting for the
total time each patient was at risk for hospitalization.

Results

Baseline demographics and clinical characteristics

A total of 998 patients from 66 sites across 14 countries were enrolled
in the study; 997 (99.9%) patients met the eligibility criteria and had
initial treatment information available (Table 1). Overall, 545 of 997
REAL-WORLD TREATMENT PATTERNS FOR PATIENTS WITH MF 1107



patients (54.7%) were male, 655 of 743 (88.2%) wereWhite, and the
median age for patients aged ≤89 years at the index date (n = 980)
was 66 years. Most patients had primary MF (n = 657/997 [65.9%])
and were not transfusion dependent at the index date (n = 815/923
with known status [88.3%]). Among patients with available data,
50.6% (n = 89/176) had a high molecular risk mutation, 81.3%
(n = 578/711) had grade ≥2 BMF at diagnosis, and 55.4%
(n = 331/598) were classified as intermediate 2 to high risk at diag-
nosis. Themedian time fromMFdiagnosis to the start of initial treatment
(index date) was 29 days (IQR, 1-140). Of the patients with available
data, treatment was started within 1 year after diagnosis for 83.6%
of patients (n = 824/985). The demographics and clinical character-
istics of patients who did not receive RUX, who received RUX at 1L,
and who received RUX at 2L+ are displayed in supplemental Table 1;
the characteristics were similar between subgroups.

Initial treatment details

RUX (n = 489/997 [49.0%]) and HU (n = 401/997 [40.2%])
were the most common treatments received as 1L therapy
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Figure 1. Duration of MF treatments by treatment lines.
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(supplemental Table 2). This trend was similar across
geographic regions, except for Latin American and the Asian
regions, in which HU was more commonly used than RUX. The
most common supportive care medications for all patients and
across geographic regions included nonsteroidal anti-
inflammatory drugs, nutritional support, acetaminophen, and
bisphosphonates. Of the 997 patients who started 1L therapy,
79.4% remained on that treatment through week 24 and 48.5%
remained on 1L treatment through week 156 (Figure 1). The
median duration of 1L treatment was 32.0 months (95% CI,
26.9-41.0). For different geographic regions, the median dura-
tion of 1L treatment was 28.3 months (95% CI, 18.5-47.7) for
North America, 23.7 months (95% CI, 17.7-35.5) for Latin
America, 39.8 months (95% CI, 6.0 to not estimable [NE]) for
Oceania, 47.6 months (95% CI, 32.7-59.6) for Europe, and
18.7 months (95% CI, 3.1-40.3) for Asia. Approximately 50% of
all patients experienced treatment discontinuation or change.
The main reasons for discontinuation or change of 1L treatment
were inadequate response (n = 135/495 [27.3%]), disease
8 84 90 96 102 108 114 120 126 132 138 144 150 156 162 168 174

Months

1 26 18 12 11 7 5 4 2 2 2 2 2 1 1 1 0
3 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0
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Week 104
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Week 156
48.5 (45.0–52.0)
27.0 (21.3–33.0)
14.7 (8.6–22.5)
11.2 (4.6–21.0)
20.7 (7.8–37.8)

Median (months)
(95% Cl)

32.0 (26.9–41.0)
11.1 (8.5–16.1)
9.3 (7.1–12.0)
7.2 (6.0–11.9)
8.8 (5.7–12.5)

stimate (%) (95% CI)

1L

3L

4L

Censored

2L

5L

Only patients with no missing survival time were included.
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Table 2. Treatment discontinuation/change by treatment lines

Initial treatment (n = 997) Treatment 2 (n = 370) Treatment 3 (n = 176) Treatment 4 (n = 87) Treatment 5 (n = 42)

Main treatment ongoing 502 (50.4) 146 (39.5) 57 (32.4) 22 (25.3) 15 (35.7)

Main treatment discontinued or changed 495 (49.6) 224 (60.5) 119 (67.6) 65 (74.7) 27 (64.3)

Reason for discontinuation or change

Inadequate response 135 (27.3) 80 (35.7) 39 (32.8) 19 (29.2) 8 (29.6)

Disease progression 88 (17.8) 21 (9.4) 9 (7.6) 8 (12.3) 5 (18.5)

Toxicity 57 (11.5) 20 (8.9) 15 (12.6) 6 (9.2) 1 (3.7)

Financial/insurance 4 (0.8) 0 0 2 (3.1) 0

Completed planned treatment 25 (5.1) 14 (6.3) 9 (7.6) 1 (1.5) 3 (11.1)

Decline in performance status 4 (0.8) 5 (2.2) 3 (2.5) 2 (3.1) 1 (3.7)

Dead 30 (6.1) 11 (4.9) 12 (10.1) 6 (9.2) 4 (14.8)

Patient preference 7 (1.4) 7 (3.1) 0 0 0

Physician preference 60 (12.1) 30 (13.4) 15 (12.6) 3 (4.6) 1 (3.7)

Other 67 (13.5) 26 (11.6) 13 (10.9) 15 (23.1) 3 (11.1)

Not documented 18 (3.6) 10 (4.5) 4 (3.4) 3 (4.6) 1 (3.7)

The full analysis set includes all patients who received at least 1 dose of the first treatment. Calculated based on the number of patients in the full analysis set. For a patient with multiple
treatment lines, the reason for each drug discontinuation or change was counted. One treatment line per patient has only 1 discontinuation reason. All treatment lines for a patient will be
displayed from 1L to 5L, if applicable.
progression (n = 88/495 [17.8%]), and toxicity (n = 57/495
[11.5%]; Table 2); results were similar across geographic
regions (supplemental Table 3).

Secondary and subsequent treatment details

Treatment pattern changes by LoT are detailed in Figure 2. RUX
(n = 229/370 [61.9%]) and HU (n = 105/370 [28.4%]) remained
the most common 2L treatments, followed by erythropoiesis-
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stimulating agents (n = 86/370 [23.2%]; supplemental Table 2).
Although this pattern continued for subsequent LoT, the use of
steroids also increased with each subsequent line. Combination
therapies (ie, ≥2 drugs) were used by approximately 15% of patients
at 1L, 16% at 2L, and <8% at 3L+. The median duration of 2L
treatment was 11.1 months (95% CI, 8.5-16.1; Figure 1). Most
patients who received 2L treatment (n = 224 [60.5%]) experienced
treatment discontinuation or change with the main reasons being
3L 4L 5L

RUX only

HU only

1 drug, not RUX/HU

2 drugs

3 drugs

4 drugs

5 drugs

Discontinued

equence

5% 2%
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ange by treatment lines.
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0.1 1 10

All patients (n = 961) Hazard Ratio (95% CI)
Risk classification at diagnosis

Low + Intermediate-1 (n = 252) Reference
Intermediate-2 (n = 213) 1.29 (0.90–1.87)

High (n = 107) 1.70 (1.12–2.58)*

Unknown/missing (n = 388) 0.94 (0.66–1.34)
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RUX only (n = 461) 0.68 (0.40–1.16)

RUX and HU (n = 219) 0.75 (0.43–1.30)

Age (years)
�65 (n = 443) Reference
�65 (n = 517) 1.92 (1.46–2.53)***

Sex
Female (n = 419) Reference
Male (n = 541) 1.34 (1.03–1.73)*

Type of cancer
Primary MF (n = 628) Reference
Secondary MF (n = 332) 0.62 (0.46–0.83)**

Shorter survivalLonger survival

Figure 4. Multivariable analysis of factors that predict OS. For the variable treatment, the 4 categories were mutually exclusive. The Cox proportional survival analysis only

displays the best model based on the following factors that were checked: treatment (this variable should be forced into this model), age group, sex, type of cancer, risk

classification at diagnosis, BMF grade, high molecular risk mutation at diagnosis, transfusion dependent at index date, stem cell transplant (yes/no), and splenectomy (yes/no). The

risk categories were pooled from multiple risk classification systems. Patients with missing data on age and undifferentiated sex were not included in the analysis because of low

frequency. *P < .05; **P < .01; ***P < .001.
inadequate response (n = 80/224 [35.7%]), physician preference
(n = 30/224 [13.4%]), and disease progression (n = 21/224
[9.4%]). The median duration of treatment decreased further to
9.3 months (95% CI, 7.1-12.0) for 3L therapy. More than half
(n = 119/176 [67.6%]) of patients who received 3L treatment
experienced treatment discontinuation or change.

The median duration of treatment was 24.5 months (95% CI, 21.1-
31.1) for patients treated with HU as 1L, 59.6 months (95% CI,
52.2-73.0) for RUX as 1L, and 22.3 months (95% CI, 12.0-30.2)
for RUX as 2L. The proportion of patients with treatment discon-
tinuation or change was 57.9% (n = 232/401) for patients who
received HU as 1L, 36.6% (n = 179/489) for patients
Figure 3. OS for patients with no RUX vs RUX 1L vs RUX 2L+ and 1L vs 2L+ treatm

treatments. There is not a statistical comparison being made between groups that are on
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who received RUX as 1L, and 50.0% (n = 86/172) for patients
who received RUX as 2L (supplemental Table 4).

Procedural intervention

The median time from index date to procedural intervention was
12.0 months (IQR, 6.4-28.8), that is, 364 days (IQR, 196-877). The
most common procedure(s) received was SCT (n = 77), followed
by splenectomy (n = 21). A total of 23 patients (2.3%) received
SCT as their 1L treatment; 16 (1.6%) patients with splenectomy
had previous exposure to RUX. Based on the competing risk
analysis for the time from index date to SCT or death for patients
≤70 years of age, it was estimated that the cumulative incidence of
SCT gradually increased over time from week 24 (2.2% [95% CI,
ents. OS for patients with (A) no RUX vs RUX as 1L vs RUX as 2L+ and (B) 1L vs 2L+

the same plot.

REAL-WORLD TREATMENT PATTERNS FOR PATIENTS WITH MF 1111



1.3-3.6]) through week 156 (11.0% [95% CI, 8.6-13.8]). Likewise,
a competing risk analysis for the time from index date to splenec-
tomy or death estimated that the cumulative incidence also
increased over time from week 24 (0.6% [95% CI, 0.3-1.3])
through week 156 (2.2% [95% CI, 1.3-3.4]).

Multivariable analyses of factors associated with

duration of treatment

For patients treated with HU as 1L (n = 391), after controlling for
potentially confounding factors, it was estimated that patients
with high- or intermediate-2–risk classification at diagnosis had
higher chances of discontinuation or change of 1L treatment than
those with low-risk or intermediate-1 classification at diagnosis
(HR, 2.57; 95% CI, 1.58-4.20 and HR, 1.88; 95% CI, 1.29-2.73,
respectively; P < .001 for both; supplemental Figure 1). Patients
treated with HU as 1L with MF ≥2 BMF at diagnosis had a higher
chance of discontinuation or change of 1L treatment than
patients with MF <2 BMF at diagnosis (HR, 1.81; 95% CI, 1.21-
2.70; P = .004).

Among patients treated with RUX as 1L (n = 465), those aged >65
years had a higher chance of treatment discontinuation or change
than patients ≤65 years (HR, 1.61; 95% CI, 1.14-2.28; P = .007).
For patients treated with RUX as 2L (n = 166), those with primary
MF had a higher chance of treatment discontinuation or change
than patients with secondary MF (HR, 0.58; 95% CI, 0.36-0.94;
P = .026). Patients treated with RUX as 1L or 2L who also received
an SCT had a higher chance of RUX treatment discontinuation or
change than patients who did not receive SCT (1L: HR, 6.01;
95% CI, 3.84-9.41; 2L: HR, 2.61; 95% CI, 1.40-4.89; P < .01).

OS

Of the 997 patients, 270 (27.1%) died. Among patients who died
(n = 270), the most common reasons were disease progression
(n = 89 [33.0%]), other reason (n = 83 [30.7%]), unknown reason
(n = 59 [21.9%]), transformation to acute myeloid leukemia (n = 30
[11.1%]), and toxicity (n = 9 [3.3%]). For all patients, the median
survival time from index date to death was 79.1 months (95% CI,
70.8 to NE). The median survival time from index date to death was
142.3 months (95% CI, 74.1 to NE) for patients who did not
receive RUX, 77.6 months (95% CI, 64.2-85.9) for patients who
received RUX as 1L, and 72.6 months (95% CI, 62.0 to NE) for
patients who received 2L+ RUX (Figure 3A). The median survival
time from index date to death was 142.3 months (95% CI, 83.4 to
NE) for patients who received only 1 LoT, and 69.1 months
(95% CI, 59.4-77.7) for patients who received 2+ LoT (Figure 3B).
For different geographic regions, the median survival time from
index date to death was 146.8 months (95% CI, 68.1 to NE) for
North America, 95.3 months (95% CI, 63.2-119.6) for Latin
America, 137.5 months (95% CI, 62.3 to NE) for Oceania,
130.6 months (95% CI, 80.3 to NE) for Europe, and not reached
(NE months [95% CI, 42.4 to NE]) for Asia.

Multivariable analyses of factors associated with OS trends
demonstrated a statistically significantly shorter survival in patients
aged >65 years, male patients, patients with high-risk classification,
patients with BMF ≥2, and patients who were transfusion depen-
dent at index; patients with secondary MF had a statistically
significantly prolonged survival when compared with patients with
primary MF (Figure 4).
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Of the patients hospitalized (n = 520), the median hospital LoS
after the index date was 16 days (IQR, 7-37; supplemental
Table 5). The median ICU LoS after the index date for patients
who required ICU admission (n = 71) was 5 days (IQR, 2-13). Of
patients who received a transfusion(s) (n = 375), the median
number of transfusion events was 12 (IQR, 4-26). Patients who
received RUX had numerically shorter total hospital LoS and fewer
transfusion events than patients who did not receive RUX. The
follow-up time was 2158 patient-years for patients who received
RUX (n = 712), 829 patient-years for patients who did not receive
RUX (n = 285), and 2987 patient-years for all patients who
received any treatment (n = 997).

Discussion

Studies that explore the characteristics of patients with MF and
treatment outcomes in real-world settings are typically limited to
individual countries. Results from a multi-country and ethnically
diverse population remain an important data gap. This study pro-
vides a comprehensive analysis of data from a unique chart review
of 998 patients with MF enrolled across 14 countries, representing
various continents and diverse populations, to describe treatment
patterns, effectiveness, and HCRU. Historically, HU was the most
common 1L treatment in patients with MF before the approval of
RUX, which is now a cornerstone MF treatment.10 In this study,
RUX was the most frequently used 1L therapy, followed by HU;
RUX was also the most common therapy used in 2L+ settings. In
addition, in patients ≤70 years, 1L transplant was uncommon and
the cumulative incidence of receipt of SCT increased from 2.2% at
week 24 to 11% at week 156, which is notable because SCT is the
only potentially curative treatment. As the treatment landscape for
MF continues to evolve,17-19 real-world evidence on the current
treatment patterns is needed.

Despite significant initial clinical activity in many cases, patients with
MF can lose response to or become intolerant of RUX with 50% to
70% of these patients discontinuing therapy within 3 to 5 years.12,13

In this study, the median duration of 1L therapy was 32.0 months
(59.6 months for 1L RUX) and decreased in subsequent lines to
11.1 months in 2L and 9.3 months in 3L. When comparing patients
who received HU or RUX, the proportion of patients who dis-
continued or changed treatment was numerically higher among
patients who received HU as 1L than among those who received
RUX as 1L or RUX as 2L. Notably, patients who received HU
instead of RUX as 1L may be in a lower risk group, because RUX
approval varies between countries and in some cases only patients
with intermediate- or high-risk MF who are not candidates for SCT
are eligible.10 In addition, the median duration of 1L therapy and
rates of discontinuation/change varied regionally with the North
American, Latin American, and Oceanian regions demonstrating
numerically longer median treatment durations and the North
American, Oceanian, and Asian regions having the numerically
highest rates of discontinuation/change. Multivariable analyses
determined that risk classification at diagnosis, BMF grade, and
receipt of SCT were factors significantly associated with treatment
duration. Specifically, patients treated with HU as 1L with high- or
intermediate-2–risk classification or with MF ≥2 BMF had higher
chances of discontinuation or change of 1L treatment than those
with low- or intermediate-1–risk classification or with MF <2 BMF at
11 MARCH 2025 • VOLUME 9, NUMBER 5



diagnosis. Among patients treated with RUX as 1L or 2L, those who
underwent SCT had a higher chance of treatment discontinuation
or change than patients who did not receive an SCT. Although
these data show an association, they do not indicate a causal
relationship. There could be various reasons to explain why patients
who received SCT had a greater chance of RUX discontinuation or
change, including the use of RUX as bridging therapy for SCT or
because RUX may be discontinued before receipt of SCT in clinical
practice. These findings suggest that risk status and SCT option are
integral for selecting an optimal treatment for patients with MF,
which is important given that, in this study and similarly in others, risk
classification is missing for many patients.28

Previous studies also assessed real-world treatment patterns and
clinical characteristics associated with treatment duration. In a US-
based retrospective study that used administrative claims data,
60% of included patients had ≥1 LoT; of these, 46% had ≥2 LoT
during the 6-month post-MF diagnosis period.29 Similar to our
study, RUX was the most commonly prescribed 1L therapy, fol-
lowed by HU. Patients who received lower RUX doses (ie, <30 mg/
d) had higher rates of discontinuation and shorter therapy duration
than patients who received higher RUX dosage (ie, ≥30 mg/d).29

Notably, poor outcomes have been reported for patients with MF
who discontinue RUX.30 In a recent US-based analysis, patients
with MF had an OS of 11 months following RUX discontinuation;
the risk for death increased with age, Charlson Comorbidity index
score, and female sex.31 Together, these findings highlight the
importance of understanding potential factors that influence
treatment change in clinical settings.

In the METER study, although the estimated median OS of
79.1 months showed a positive trend when compared with historic
cohorts,32 there still was a high number of hospitalizations and
transfusion events in this real-world patient population, suggesting
that unmet medical needs in MF persist. After adjusting for the
patient characteristics, the factors of male sex, age >65 years,
high-risk classification, MF ≥2 BMF, and transfusion dependence
at index date were statistically significantly associated with a
shorter survival, whereas patients with secondary MF had a
significantly longer survival. The median OS varied regionally, which
could be driven by differences in ethnicity and clinical character-
istics, including cancer type (ie, proportion with primary vs sec-
ondary MF), transfusion dependency, number of high-risk patients,
and BMF level, which varied among different geographic regions.
The numerically longer OS observed for patients who did not
receive RUX, when compared with those who did receive RUX as
1L or 2L+, and for patients who received only 1L vs 2L+ treatment,
may be attributed, in part, to the presence of less aggressive dis-
ease in the non-RUX and 1L only groups. Patients who received
HU instead of RUX as 1L may have been classified in a lower risk
group.10 Furthermore, patients who received more LoT might
similarly have had more aggressive disease that did not respond
easily to treatment. A post hoc analysis of pooled data from the
COntrolled MyeloFibrosis Study With ORal JAK Inhibitor Treatment
(COMFORT)-I and COMFORT-II studies evaluated the treatment
effect on OS among patients with intermediate-2 or high-risk MF
treated with RUX, placebo, or the best available therapy.33 With 3
years of follow-up, patients who received RUX trended toward
longer OS when compared with patients who received placebo or
11 MARCH 2025 • VOLUME 9, NUMBER 5
the best available therapy, which was in contrast with our findings.
Furthermore, the most recent 5-year data from COMFORT-1
demonstrated prolonged survival with RUX.34 Note that the
COMFORT studies were not specifically powered to show effects
on OS. The European Registry for Myeloproliferative Neoplasms:
Toward a Better Understanding of Epidemiology, Survival, and
Treatment (ERNEST) project prospectively enrolled patients with
MF to assess real-world data across international centers that
specialized in MF management,32,35 and in a recent analysis of
1010 patients, the median OS was approximately 74.4 months.32

In the ERNEST study, the median OS was longer among
patients who were treated with RUX than among those treated with
HU (80.4 vs 61.2 months), and a multivariable analysis predicted
that age, male sex, and high DIPSS were factors that negatively
impacted OS, whereas a more recent diagnosis and treatment with
RUX were protective.32 It should be noted that within the ERNEST
study population, RUX exposure was mostly restricted to patients
who were in higher risk DIPSS categories at index. Differences in
patient populations and criteria for receipt of RUX treatment may
partially explain the differences in the trends of OS outcomes for
those studies and the METER study.

In addition to clinical benefits, understanding the impact of treat-
ment on HCRU is critical for understanding the full benefits of MF
treatments on patients and the health care system. In the METER
study, patients who received RUX had a numerically shorter hos-
pital LoS and numerically fewer transfusion events than patients
who did not receive RUX. The high number of hospitalizations and
transfusion events is notable given that these may factor into the
overall economic burden on patients and the health care system.
The overall economic burden is not fully understood, however, it is
estimated to be as high as $66 000 per patient in the US and
$23 863 in Canada, driven primarily by outpatient and inpatient
visits.29,36,37 In a recent US-based administrative claims study,
costs increased considerably from 6 months before diagnosis
to 6 months after diagnosis (all cause, $24 216-$48 966; MF
related, $16 502-$39 383), driven by inpatient stays and pharmacy
costs.29

Limitations

Although this study, which assessed different regions, included
ethnically diverse populations, it is worth noting that the study pop-
ulation was not racially diverse, and ~88% of patients were White. It
is also worth noting that no randomization or blinding was performed
for this observational study. Inherent biases may potentially confound
the results because of the observational nature of the study. In
observational studies, patient assessments are not dictated by a
strict protocol but based on routine clinical practice, the physician’s
judgment, and the patient’s availability. This creates a problem with
unequal duration of treatment and follow-up when assessments at
defined time intervals are required. Analyses related to hospitaliza-
tion and ICU admissions involved all-cause admissions and were not
specifically MF related because MF-related hospitalizations and
other forms of HCRU were not consistently available across the
multiple sites included in the chart review. Because of the retro-
spective nature of the chart review, there may be data missing from
certain charts. Further longitudinal studies are necessary to explore
these relationships comprehensively.
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Conclusion

This real-world study demonstrates that most patients with MF
receive RUX or HU as 1L therapy, and nearly half of these patients
remained on this treatment option through 156 weeks. The great-
est reduction in duration of MF treatment occurred between 1L
and 2L when compared with the transition to later lines,
highlighting the importance of optimizing 1L treatment. In everyday
clinical practice, failure on RUX therapy continues to be a chal-
lenge in the management of patients with MF. Despite improve-
ments in MF treatments, this study also demonstrated that patients
with MF in a real-world setting experience hospitalization and
required transfusions, suggesting significant unmet medical need.
The descriptive findings from this study highlight the need for
further studies into treatment patterns, outcomes, and factors
associated with outcomes to achieve optimal treatment and dis-
ease management in patients with MF.

Acknowledgments

AbbVie and the authors thank the participants, study sites, and
investigators who participated in this clinical trial. Medical writing
support was provided by Atreju Lackey and Brandy Menges of
Avalere Health Limited and was funded by AbbVie.

This study was funded by AbbVie.
AbbVie participated in the trial design, research, analysis, data

collection, interpretation of data, and the review and approval of the
publication. No honoraria or payments were made for authorship.

Authorship

Contribution: V.G. recruited patients, designed the study protocol,
performed data analysis, and contributed to manuscript writing and
approval of the manuscript; C.T., G.I.B.L., H.-A.H., G.H., P.V., I.H.,
K.G., B.M., and D.M.R. contributed to the analysis and interpreta-
tion of results, manuscript preparation, and critical review; A.S.
contributed to clinical data collection, analysis and interpretation of
results, manuscript preparation, and critical review; F.T. and T.V.
contributed to study design, analysis and interpretation of results,
manuscript preparation, and critical review; A.S.C. contributed to
the design, execution, and review of the manuscript; and M.Z.
contributed to the design, statistical analysis, analysis and inter-
pretation of the results, manuscript preparation, and critical review.
All authors had access to the relevant data and participated in the
drafting, review, and approval of this publication.

Conflict-of-interest disclosure: V.G. reports receiving consulting
fees from Novartis, BMS Celgene, GlaxoSmithKline (GSK), Abb-
Vie, Pfizer, Sumitomo Pharma, and Daiichi Sankyo; receiving
1114 GUPTA et al
payment or honoraria for lectures, presentations, speakers
bureaus, manuscript writing, or educational events from GSK and
AbbVie; receiving support for attending meetings and/or travel from
GSK; and participating on a data safety monitoring board or
advisory board for Incyte, BMS Celgene, AbbVie, Pfizer, and GSK.
C.T., G.I.B.L., G.H., I.H., and M.Z. report serving as investigators in
AbbVie-sponsored clinical trials. H.-A.H. reports serving as an
investigator on AbbVie-sponsored clinical trials; receiving research
support from AbbVie, BMS, Celgene, Kirin, and PharmaEssentia;
and receiving honoraria, travel, or consultancy fees from AbbVie,
Astellas, BeiGene, BMS, Celgene, Chugai, CSL Behring, Daiichi
Sankyo, IQVIA, Johnson & Johnson, Kirin, Lotus, Merck Sharp &
Dohme, Novartis, Ono, Panco Healthcare Co, Pfizer, PharmaEs-
sentia, Roche, Synmosa, Takeda, TSH Biopharm, TTY Biopharm
Company, and Zuellig Pharma. P.V. reports receiving consultancy
or advisory board fees from AbbVie, Amgen, Blueprint Medicines,
Cogent Biosciences, Incyte, CTI BioPharma Corp (now Sobi),
Genentech, GSK, Karyopharm, Merck, MorphoSys, Novartis,
Pfizer, Stemline Therapeutics, and Takeda and serving on the
speakers’ bureau for Incyte and Blueprint Medicines. A.S. reports
receiving honoraria from, being a consultant for, and holding
membership on the board of directors or advisory committees of
AbbVie, Amgen, BMS, Gilead, Janssen, Novartis, Pfizer, Takeda,
and Sanofi; and receiving research funding from AbbVie, Amgen,
BMS, Gilead, GSK, Janssen, Pfizer, Roche, Takeda, and Sanofi/
Genzyme. K.G. reports receiving payment or honoraria for lectures,
presentations, speakers’ bureau duty, manuscript writing, or
educational events for Pfizer and Boehringer Ingelheim, and serving
as an investigator on AbbVie-sponsored clinical trials. F.T., A.S.C.,
T.V., and B.M. are employees of AbbVie, and may hold AbbVie
stocks or options. D.M.R. reports serving as an investigator on
AbbVie-sponsored clinical trials; receiving research funding from
and serving on advisory boards, as an investigator, and as a
lecturer for BMS/Celgene; serving as a consultant and investigator
for Keros; serving on an advisory board for Menarini; receiving
research funding from and serving as a consultant, investigator,
lecturer, and on advisory boards for Novartis; and serving on an
advisory board for Takeda.

ORCID profiles: V.G., 0000-0002-1419-8607; G.I.B.L., 0000-
0002-2988-7544; G.H., 0000-0003-3703-1268; P.V., 0000-
0001-9779-6217; A.S., 0000-0002-3685-3473; K.G., 0000-
0003-1192-9053; A.S.C., 0000-0001-6020-488X; D.M.R., 0000-
0001-7171-2935.

Correspondence: Vikas Gupta, Princess Margaret Cancer
Centre, 610 University Ave, Toronto, ONM5G 2M9C Canada;
email: Vikas.Gupta@uhn.ca.
References

1. Mesa RA, Niblack J, Wadleigh M, et al. The burden of fatigue and quality of life in myeloproliferative disorders (MPDs): an international Internet-based
survey of 1179 MPD patients. Cancer. 2007;109(1):68-76.

2. Cervantes F, Dupriez B, Passamonti F, et al. Improving survival trends in primary myelofibrosis: an international study. J Clin Oncol. 2012;30(24):
2981-2987.

3. Vannucchi AM, Barbui T, Cervantes F, et al. Philadelphia chromosome-negative chronic myeloproliferative neoplasms: ESMO Clinical Practice
Guidelines for diagnosis, treatment and follow-up. Ann Oncol. 2015;26(suppl 5):v85-v99.

4. Mesa R, Miller CB, Thyne M, et al. Myeloproliferative neoplasms (MPNs) have a significant impact on patients’ overall health and productivity: the MPN
Landmark survey. BMC Cancer. 2016;16:167.
11 MARCH 2025 • VOLUME 9, NUMBER 5

https://orcid.org/0000-0002-1419-8607
https://orcid.org/0000-0002-2988-7544
https://orcid.org/0000-0002-2988-7544
https://orcid.org/0000-0003-3703-1268
https://orcid.org/0000-0001-9779-6217
https://orcid.org/0000-0001-9779-6217
https://orcid.org/0000-0002-3685-3473
https://orcid.org/0000-0003-1192-9053
https://orcid.org/0000-0003-1192-9053
https://orcid.org/0000-0001-6020-488X
https://orcid.org/0000-0001-7171-2935
https://orcid.org/0000-0001-7171-2935
mailto:VikasGuptauhnca
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref1
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref1
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref2
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref2
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref3
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref3
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref4
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref4


5. Passamonti F, Mora B. Myelofibrosis. Blood. 2023;141(16):1954-1970.

6. Finazzi G, Vannucchi AM, Barbui T. Prefibrotic myelofibrosis: treatment algorithm 2018. Blood Cancer J. 2018;8(11):104.

7. Mannelli F. Acute myeloid leukemia evolving from myeloproliferative neoplasms: many sides of a challenging disease. J Clin Med. 2021;10(3):436.

8. Tefferi A. Primary myelofibrosis: 2023 update on diagnosis, risk-stratification, and management. Am J Hematol. 2023;98(5):801-821.

9. O’Sullivan JM, Harrison CN. Myelofibrosis: clinicopathologic features, prognosis, and management. Clin Adv Hematol Oncol. 2018;16(2):121-131.

10. Kuykendall AT, Talati C, Al Ali N, et al. The treatment landscape of myelofibrosis before and after ruxolitinib approval. Clin Lymphoma Myeloma Leuk.
2017;17(12):e45-e53.

11. Harrison C, Kiladjian JJ, Al-Ali HK, et al. JAK inhibition with ruxolitinib versus best available therapy for myelofibrosis. N Engl J Med. 2012;366(9):
787-798.

12. Palandri F, Palumbo GA, Bonifacio M, et al. A prognostic model to predict ruxolitinib discontinuation and death in patients with myelofibrosis. Cancers.
2023;15(20):5027.

13. Palandri F, Breccia M, Bonifacio M, et al. Life after ruxolitinib: reasons for discontinuation, impact of disease phase, and outcomes in 218 patients with
myelofibrosis. Cancer. 2020;126(6):1243-1252.

14. England JT, Szuber N, Sirhan S, et al. Clinical features and long-term outcomes of a Pan-Canadian cohort of adolescents and young adults with
myeloproliferative neoplasms: a Canadian MPN group study. Leukemia. 2024;38(3):570-578.

15. Gerds AT, Kish J, Parikh K, Liassou D, Miller T, Copher R. Real-world disease burden for patients (pts) with myelofibrosis (MF) treated with ruxolitinib
(RUX). J Clin Oncol. 2020;38(15_suppl). e19539-e19539.

16. Passamonti F, Heidel FH, Parikh RC, et al. Real-world clinical outcomes of patients with myelofibrosis treated with ruxolitinib: a medical record review.
Future Oncol. 2022;18(18):2217-2231.

17. Mullally A, Hood J, Harrison C, Mesa R. Fedratinib in myelofibrosis. Blood Adv. 2020;4(8):1792-1800.

18. Lamb YN. Pacritinib: first approval. Drugs. 2022;82(7):831-838.

19. Keam SJ. Momelotinib: first approval. Drugs. 2023;83(18):1709-1715.

20. Chihara D, Masarova L, Newberry KJ, et al. Long-term results of a phase II trial of lenalidomide plus prednisone therapy for patients with myelofibrosis.
Leuk Res. 2016;48:1-5.

21. Luo X, Xu Z, Li B, et al. Thalidomide plus prednisone with or without danazol therapy in myelofibrosis: a retrospective analysis of incidence and durability
of anemia response. Blood Cancer J. 2018;8(1):9.

22. Gowin KL, Mesa RA. Profile of pomalidomide and its potential in the treatment of myelofibrosis. Ther Clin Risk Manag. 2015;11:549-556.

23. Davidson MB, Gupta V. Application of stem cell therapy in myelofibrosis. Hematol Oncol Clin North Am. 2021;35(2):391-407.

24. Rampal R, Grosicki S, Chraniuk D, et al. Updated safety and efficacy data from the phase 3 MANIFEST-2 study of pelabresib in combination with
ruxolitinib for JAK inhibitor treatment-naïve patients with myelofibrosis. J Clin Oncol. 2024;42(suppl 16), 6502-6502.

25. Mascarenhas J, Harrison C, Kiladjian J-J, et al. MYF3001: a randomized open label, phase 3 study to evaluate imetelstat versus best available therapy in
patients with intermediate-2 or high-risk myelofibrosis relapsed/refractory to Janus kinase inhibitor. Blood. 2022;140(suppl 1):6826-6829.

26. Maher K, Rampal RK, Bose P, et al. A global, phase 3, randomized, double-blind study to evaluate safety and efficacy of selinexor, an XPO-1 inhibitor, in
combination with ruxolitinib in JAK inhibitor-naïve myelofibrosis (XPORT-MF-034). Blood. 2023;142(suppl 1):3209.

27. Kiladjian J-J, Harrison C, Mesa RA, et al. MPN-346 INDEPENDENCE: enrolling phase III trial to study the efficacy and safety of luspatercept versus
placebo in patients with myelofibrosis on JAK2 inhibitor (JAK2i) therapy requiring red blood cell transfusions (RBCTs). Clin Lymphoma, Myeloma &
Leukemia. 2023;23:S390.

28. Verstovsek S, Yu J, Kish JK, et al. Real-world risk assessment and treatment initiation among patients with myelofibrosis at community oncology
practices in the United States. Ann Hematol. 2020;99(11):2555-2564.

29. Copher R, Kee A, Gerds A. Treatment patterns, health care resource utilization, and cost in patients with myelofibrosis in the United States. Oncol.
2022;27(3):228-235.

30. Pemmaraju N, Bose P, Rampal R, Gerds AT, Fleischman A, Verstovsek S. Ten years after ruxolitinib approval for myelofibrosis: a review of clinical
efficacy. Leuk Lymphoma. 2023;64(6):1063-1081.

31. Mascarenhas J, Mehra M, He J, Potluri R, Loefgren C. Patient characteristics and outcomes after ruxolitinib discontinuation in patients with myelofibrosis.
J Med Econ. 2020;23(7):721-727.

32. Guglielmelli P, Ghirardi A, Carobbio A, et al. Impact of ruxolitinib on survival of patients with myelofibrosis in the real world: update of the ERNEST Study.
Blood Adv. 2022;6(2):373-375.

33. Vannucchi AM, Kantarjian HM, Kiladjian JJ, et al. A pooled analysis of overall survival in COMFORT-I and COMFORT-II, 2 randomized phase III trials of
ruxolitinib for the treatment of myelofibrosis. Haematologica. 2015;100(9):1139-1145.

34. Verstovsek S, Mesa RA, Gotlib J, et al. Long-term treatment with ruxolitinib for patients with myelofibrosis: 5-year update from the randomized, double-
blind, placebo-controlled, phase 3 COMFORT-I trial. J Hematol Oncol. 2017;10(1):55.

35. Barbui T, Masciulli A, Scarano M, et al. Towards a better understanding of epidemiology, survival and treatment in myeloproliferative neoplasms: results
of the European Leukemianet Registry (ERNEST study). Blood. 2014;124(21):1849.
11 MARCH 2025 • VOLUME 9, NUMBER 5 REAL-WORLD TREATMENT PATTERNS FOR PATIENTS WITH MF 1115

http://refhub.elsevier.com/S2473-9529(24)00750-X/sref5
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref6
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref7
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref8
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref9
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref10
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref10
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref11
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref11
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref12
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref12
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref13
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref13
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref14
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref14
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref15
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref15
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref16
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref16
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref17
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref18
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref19
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref20
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref20
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref21
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref21
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref22
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref23
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref24
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref24
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref25
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref25
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref26
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref26
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref27
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref27
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref27
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref28
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref28
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref29
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref29
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref30
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref30
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref31
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref31
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref32
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref32
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref33
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref33
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref34
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref34
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref35
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref35


36. Tang D, Taneja A, Rajora P, Patel R. Systematic literature review of the economic burden and cost of illness in patients with myelofibrosis. Blood. 2019;
134(suppl 1):2184.

37. Bankar A, Zhao H, Iqbal J, et al. Healthcare resource utilization in myeloproliferative neoplasms: a population-based study from Ontario, Canada. Leuk
Lymphoma. 2020;61(8):1908-1919.
1116 GUPTA et al 11 MARCH 2025 • VOLUME 9, NUMBER 5

http://refhub.elsevier.com/S2473-9529(24)00750-X/sref36
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref36
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref37
http://refhub.elsevier.com/S2473-9529(24)00750-X/sref37

	Real-world treatment patterns and health care resource use for patients with myelofibrosis: results from the METER study
	Introduction
	Methods
	Study design and patient population
	Outcomes
	Statistical methods

	Results
	Baseline demographics and clinical characteristics
	Initial treatment details
	Secondary and subsequent treatment details
	Procedural intervention
	Multivariable analyses of factors associated with duration of treatment
	OS
	HCRU

	Discussion
	Limitations
	Conclusion

	Authorship
	References


