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ORIGINAL ARTICLE

Leukemia & Lymphoma

Direct and indirect costs for patients with myeloproliferative neoplasms

Jingbo Yua , James Nelsonb , Taylor Marlinb, Evan Braunsteina and Michelle Jerryb 
aincyte Corporation, Wilmington, De, uSa; bmerative, ann arbor, mi, uSa

ABSTRACT
Myeloproliferative neoplasms (MPNs) are associated with substantial healthcare resource use and 
productivity loss. This retrospective cohort analysis used disability leave and medical claims data 
to measure direct and indirect healthcare costs associated with MPNs. The analysis included 173 
patients with myelofibrosis (MF), 4477 with polycythemia vera (PV), 6061 with essential 
thrombocythemia (ET), and matched controls (n  =  519, n  =  13,431, and n  =  18,183, respectively). 
Total healthcare costs were significantly higher for cases versus controls in each cohort (mean 
cost difference: MF, $67,456; PV, $10,970; ET, $22,279). Cases were more likely than controls to 
take disability leave and incurred higher disability-related costs. Among subgroups with thrombotic 
events, direct and indirect costs were higher for cases versus controls. Thrombotic events 
substantially increased direct costs and disability leave for patients with PV or ET compared with 
the full PV or ET cohorts. These findings demonstrate increased economic burden for patients 
with MPNs.

Introduction

The myeloproliferative neoplasms (MPNs) are classified 
into three subtypes of generally increasing severity: 
essential thrombocythemia (ET), polycythemia vera 
(PV), and myelofibrosis (MF). Although signs and symp-
toms vary, MPNs are generally associated with ele-
vated blood counts, splenomegaly, constitutional 
symptoms, and an increased risk of thrombotic events 
[1–4]. The disease phenotype is burdensome for most 
patients, with a survey of patients with MPNs in the 
USA indicating that 71–80% of patients experience 
fatigue, 33–40% pruritus, and 31–53% abdominal dis-
comfort, among other constitutional symptoms [2].

Over the course of illness, MPNs impart substantial 
direct healthcare costs (e.g. inpatient and outpatient 
visits, emergency room services, and pharmacy costs) 
and indirect costs (e.g. lost work productivity and 
medical leave) [2,5–7]. In an insurance claims analysis, 
annual direct costs for patients with MPNs in the USA 
were estimated to be 5-fold higher for MF, 2-fold 
higher for PV, and 4-fold higher for ET compared with 
age- and sex-matched control populations without 
MPNs [5]. Danish and Canadian matched cohort 

studies similarly showed significantly increased health-
care resource utilization and costs for patients with an 
MPN versus matched controls without MPNs, with the 
highest costs associated with MF [8,9]. Beyond the 
direct healthcare costs, a patient survey in the USA 
revealed that 50.5% of patients who were employed at 
diagnosis made at least one change in employment 
status due to their MPN, including terminating or 
changing a job (30.2%), reducing hours of employ-
ment (21.8%), and requiring medical disability leave 
because of their disease (24.8%) [6]. Similarly, a sepa-
rate US patient survey found that 37–53% believed 
having an MPN interfered with daily activities, 30–59% 
of patients reduced work hours, and 11–31% volun-
tarily terminated their job as a result of their MPN 
diagnosis, depending on MPN subtype [2].

This study was conducted to evaluate healthcare 
resource utilization, healthcare costs, short- and 
long-term disability leave, and lost productivity-related 
costs for employed adult patients with MPNs in the 
USA. Patients with ET, PV, and MF, including a subset 
of patients who experienced thrombotic events, were 
evaluated separately to provide data on MPN subtypes 
and the effect of debilitating disease complications.

© 2024 The author(s). published by informa uk Limited, trading as Taylor & Francis Group
CONTACT Jingbo yu  jyu@incyte.com  incyte Corporation, 1801 augustine Cut off, Wilmington, De 19803, uSa

https://doi.org/10.1080/10428194.2024.2338849

This is an open access article distributed under the terms of the Creative Commons attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting of the 
accepted manuscript in a repository by the author(s) or with their consent.

ARTICLE HISTORY
Received 23 January 2024
Revised 28 March 2024
Accepted 31 March 2024

KEYWORDS
Myeloproliferative 
neoplasm; 
thrombocythemia; 
healthcare utilization; 
healthcare costs; disability 
leave; indirect costs

http://orcid.org/0000-0001-9819-0735
http://orcid.org/0000-0002-4211-4730
http://orcid.org/0000-0003-1664-8090
mailto:jyu@incyte.com
https://doi.org/10.1080/10428194.2024.2338849
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/10428194.2024.2338849&domain=pdf&date_stamp=2024-4-23
http://www.tandfonline.com


2 J. YU ET AL.

Materials and methods

Study design and patients

This retrospective cohort study used data from the 
Merative™ MarketScan® Commercial and Health and 
Productivity Management databases. The Commercial 
database contains the inpatient, outpatient, and out-
patient prescription drug claims of employees and 
dependents covered under fee-for-service and man-
aged care health plans, including exclusive provider 
organizations, preferred provider organizations, point- 
of-service plans, indemnity plans, and health mainte-
nance organizations. For a subset of employees in the 
Commercial database, the Health and Productivity 
Management database contains data related to work-
place absence, short-term disability, long-term disabil-
ity, and workers’ compensation. Because this was a 
retrospective study that used de-identified administra-
tive claims data, ethics approval and written informed 
consent from patients were not obtained.

Patients were included in the study if they had at 
least 1 medical claim for a doctor visit with a diagnosis 
of MF, PV, or ET between 1 January 2009 and 31 
December 2019. Additionally, patients were required 
to be 18–64  years old as of the diagnosis date (index 
date) and to have continuous enrollment with medical, 
pharmacy, and disability insurance for at least 6 months 
before (pre-index period) and 12  months after (follow- 
up period) the index date. Patients were excluded if 
they had evidence of pregnancy during follow-up or a 
diagnosis of acute myeloid leukemia (any cohort) or 
MF or myelodysplastic syndrome (PV and ET cohorts 
only) during the pre-index or follow-up periods. The 
earliest diagnosis in each calendar year during the 
study window was considered as a possible index date 
for each patient, and all other selection criteria were 
evaluated assuming that index date. For patients who 
met all eligibility criteria for more than one possible 
index date, the latest qualifying index date was 
selected for the study to maximize the number of 
prevalent patients.

A control cohort was also selected that included 
patients who met the same medical and disability 
benefit enrollment criteria between 1 January 2009 
and 31 December 2019, but who did not have evi-
dence of MPNs, acute myeloid leukemia, or myelodys-
plastic syndrome at any point during the study period. 
For control patients, the index date was randomly 
assigned according to the distribution of index dates 
observed in patients with MPNs. MPN cohorts were 
matched with controls using a hybrid matching 
approach. Direct matching was used for key variables 

such as age and sex. Propensity score matching was 
used for variables such as comorbidity index score cat-
egory, index year, and employee status. For each dis-
ease cohort (MF, PV, and ET), control patients were 
matched with case patients at a 3:1 ratio.

A subgroup analysis was conducted among patients 
with a thrombotic event during the 12-month follow-up 
period. Thrombotic events were identified based on 
the presence of a nondiagnostic medical claim with an 
International Classification of Diseases, 9th Revision, 
Clinical Modification (ICD-9-CM) or 10th Revision 
(ICD-10-CM) diagnosis code in any position. Among 
the subset of patients in each disease cohort (MF, PV, 
and ET) with thrombotic events, control patients with 
thrombotic events were matched with case patients at 
a 1:1 ratio.

Outcomes

All study measures were reported for the overall MPN 
cohorts (MF, PV, and ET) and their respective matched 
controls, as well as the thrombotic event subcohorts 
(MF, PV, and ET) and their respective matched controls.

Baseline demographic characteristics were reported 
as of the index date. The National Cancer Institute- 
adapted Comorbidity Index was reported during the 
6-month pre-index period.

Productivity loss measures were evaluated during 
the 12-month follow-up period and included the per-
centage of patients with short-term and/or long-term 
disability leave, the duration of leave, and the number 
of periods of leave. Indirect costs associated with dis-
ability leave were estimated based on the following 
equation:

Annual indirect costs = number of workdays lost 
× median daily wage 
× 0.70 wage adjustment

The median daily wage was set at US$183.40 based 
on the 2019 Labor Statistics/Bureau of the Census 
Current Population Survey Annual Social and Economic 
Supplement [10]. Disability claims could overlap with 
the start or end of the 12-month follow-up period, and 
only days that occurred during the follow-up period 
were counted, so the number of days of disability 
leave represents the mean number of days lost to dis-
ability in the 12-month follow-up period (not the mean 
number of days of a short- or long-term disability 
claim overall). The number of days lost to disability 
leave accounted for workdays (5 per week) and could 
total a maximum of 261  d during the 12-month 
follow-up period.
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Healthcare resource utilization and costs were eval-
uated based on the percentage of patients with inpa-
tient admissions, emergency room visits, outpatient 
office visits, and other outpatient services; the number 
of inpatient admissions/visits and (for inpatient admis-
sions) length of stay; and total costs associated with 
those admissions or visits. Healthcare costs were based 
on paid amounts of adjudicated claims, including 
insurer and health plan payments as well as patient 
cost-sharing in the form of copayment, deductible, 
and coinsurance. Costs for services provided under 
capitated arrangements were estimated using pay-
ment proxies based on paid claims at the procedure 
level using the MarketScan Commercial database. The 
percentage of patients with outpatient pharmacy 
claims and total outpatient pharmacy costs were also 
assessed.

Statistical analysis

For comparisons of demographic and clinical charac-
teristics between case and control groups, a standard 
mean difference of less than 0.1 was considered to be 
well balanced. All costs were adjusted for inflation 
using the Consumer Price Index and standardized to 
2019  US dollars. Chi-square tests were used to evalu-
ate statistical significance in the differences of categor-
ical variables. Continuous variables were analyzed 
using t tests. Statistical significance was set at p  <  0.05. 
Descriptive reporting (including generation of p  values) 
was conducted using World Programming System 
(WPS) version 4.2 (World Programming, London, UK); 
propensity score matching was conducted using R 
 version 4.3.2.

Results

Patients

In total, 42,844 patients were included in the analysis, 
including 173 with MF and 519 matched controls, 
4477 subjects with PV and 13,431 matched controls, 
and 6061 subjects with ET and 18,183 matched con-
trols. For each cohort, the standard mean differences 
in demographic and baseline clinical characteristics 
between case and control patients were less than 0.1, 
indicating that case patients were well balanced versus 
controls on all factors (Table 1).

A total of 689 patients who experienced thrombotic 
events during the follow-up period were included in 
the subanalysis, including 19 (11%) cases in the MF 
cohort, 288 (6%) in the PV cohort, and 382 (6%) in the 
ET cohort, with equal numbers of matched controls for 

each condition, for a total of 1378 patients in the anal-
ysis. As in the overall cohorts, the subgroups of 
patients with thrombotic events were well balanced 
between case patients and controls (data not shown).

Healthcare costs and resource utilization

Total direct healthcare costs and each cost compo-
nent were significantly higher for each MPN disease 
type compared with controls (Figure 1). The mean dif-
ference between MPN and control groups in total 
direct annual cost was $67,456 (p  <  0.001) for MF, 
$10,970 (p  <  0.001) for PV, and $22,279 (p  <  0.001) for 
ET. In all 3 MPN cohorts, statistically significant differ-
ences (p  <  0.01) were also observed between case 
and control patients for each cost component (i.e. 
inpatient, emergency room, outpatient office visits, 
other outpatient services, and outpatient pharmacy). 
For the PV and ET cohorts, inpatient costs and other 
outpatient services costs (excluding office visits and 
pharmacy costs) were the primary contributors to the 
direct healthcare costs, whereas for the MF cohort, 
inpatient costs, other outpatient services, and outpa-
tient pharmacy costs were the primary contributors to 
the direct healthcare costs.

Among patients with a thrombotic event during 
follow-up, direct healthcare costs were higher for case 
compared with control patients for each MPN cohort. 
For subgroups with thrombotic events in the ET and 
PV cohorts, total direct costs and component costs 
were statistically significantly higher for cases versus 
controls and were numerically higher (statistical sig-
nificance was not assessed) for cases in the throm-
botic event subgroups versus cases in the overall 
groups (Figure 1). Total direct healthcare costs for ET 
patients with thrombotic events increased 2.1-fold 
over controls with thrombotic events and 3.4-fold 
over ET patients overall. For PV patients with throm-
botic events, total direct healthcare costs increased 
1.6-fold over the controls with thrombotic events and 
3.2-fold over PV patients overall. Direct healthcare 
costs among patients with ET or PV and thrombotic 
events were primarily driven by inpatient costs. For 
MF, total direct costs and individual cost components 
were numerically higher for cases versus controls, 
with pharmacy costs the primary driver (statistical sig-
nificance not assessed due to small sample size; 
Figure 1). Patients with MF and a thrombotic event 
also had numerically higher (1.3-fold) direct health-
care costs relative to the full MF group, as well as 
higher costs for all individual components except 
other outpatient services.
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Disability leave and costs

Patients with MPNs were more likely than matched 
controls to take at least one disability leave during the 
12-month follow-up period (Figure 2). The percentage 
of patients who took short-term or long-term disability 
leave was statistically significantly greater (p  <  0.001) 
for MPN versus control patients in each cohort, except 
for long-term disability in the MF cohort (p  =  0.103). 
Patients with MPNs also took more days of disability 
leave compared with controls; these differences reached 
statistical significance (p  <  0.05) for both short-term 
and long-term disability in all cohorts (Figure 3).

For the subgroups of patients with thrombotic 
events in the PV and ET cohorts, significantly higher 
percentages of cases versus controls took short-term 
disability leave, and a significantly higher percentage 
of PV cases versus controls took long-term disability 
leave (Figure 2). In addition, a substantially larger pro-
portion of patients with PV or ET with thrombotic 
events took short-term or long-term disability leave 
relative to the overall cohorts. Similar results were 
observed for the duration of disability leave, with sta-
tistically significantly more days of short-term and 
long-term disability for cases versus controls in the PV 
and ET cohorts (Figure 3). In the MF cohort, the sub-
group of patients with thrombotic events was too 
small to assess statistical significance.

In each MPN cohort, indirect costs related to 
short-term and long-term disability leave were signifi-
cantly higher for case versus control patients (Table 2). 
Among subgroups of patients with thrombotic events, 
patients with PV and ET had significantly higher indi-
rect costs related to short-term disability leave com-
pared with controls. Patients with PV with thrombotic 
events also had significantly higher indirect costs for 
long-term disability leave compared with controls.

Discussion

This real-world analysis identified a high economic bur-
den among employed patients with MPNs. Compared 
with matched controls, patients with MF, PV, or ET had 
significantly higher direct medical costs versus matched 
controls, with the highest direct costs associated with 
MF, followed by ET then PV. For the PV and ET cohorts, 
inpatient costs and other outpatient services costs 
(excluding emergency room visits, office visits, and 
pharmacy costs) were the primary contributors to 
direct healthcare costs, whereas for the MF cohort, out-
patient pharmacy costs were an additional driver of 
high costs. Furthermore, the presence of thrombotic 
events increased direct costs by 3.2- and 3.4-fold for 
patients with PV or ET, respectively, and by 75% for 
patients with MF. These increases were primarily due to 

Table 1. patient demographics and clinical characteristics at index date.
patient characteristic myelofibrosis polycythemia vera essential thrombocythemia

Control
n = 519

mF
n = 173

Control
n = 13,431

pV
n = 4477

Control
n = 18,183

eT
n = 6061

age, median (iQR), years 54.0 (47.0–58.0) 54.0 (47.0–58.0) 51.0 (43.0–57.0) 51.0 (43.0–57.0) 48.0 (40.0–55.0) 48.0 (40.0–55.0)
male, n (%) 303 (58.4) 101 (58.4) 11,070 (82.4) 3690 (82.4) 6552 (36.0) 2184 (36.0)
index year, n (%)
 2009–2014 174 (33.5) 58 (33.5) 6603 (49.2) 2210 (49.4) 5261 (28.9) 1766 (29.1)
 2015–2019 345 (66.5) 115 (66.5) 6828 (50.8) 2267 (50.6) 12,922 (71.1) 4295 (70.9)
prevalence/incidence status, 

n (%)*
 incident N/a 83 (48.0) N/a 2667 (59.6) N/a 3954 (65.2)
 prevalent N/a 79 (45.6) N/a 1585 (35.4) N/a 1745 (28.8)
 unknown N/a 11 (6.4) N/a 225 (5.0) N/a 362 (6.0)
Geographic region, n (%)
 Northeast 93 (17.9) 32 (18.5) 1696 (12.6) 569 (12.7) 2713 (14.9) 945 (15.6)
 North Central 132 (25.4) 41 (23.7) 3170 (23.6) 1030 (23.0) 3533 (19.4) 1182 (19.5)
 South 169 (32.6) 57 (32.9) 5949 (44.3) 2001 (44.7) 8389 (46.1) 2717 (44.8)
 West 125 (24.1) 43 (24.9) 2585 (19.2) 872 (19.5) 3514 (19.3) 1208 (19.9)
 unknown 0 0 31 (0.2) 5 (0.1) 34 (0.2) 9 (0.1)
employment status, n (%)
 Full time 494 (95.2) 166 (96.0) 13,148 (97.9) 4375 (97.7) 17,389 (95.6) 5785 (95.4)
 part time 6 (1.2) 2 (1.2) 113 (0.8) 38 (0.8) 239 (1.3) 86 (1.4)
 other 19 (3.7) 5 (2.9) 170 (1.3) 64 (1.4) 555 (3.1) 190 (3.1)
NCi-adapted Comorbidity 

index†, mean (SD)
0.1 (0.3) 0.1 (0.3) 0.1 (0.3) 0.1 (0.3) 0.1 (0.3) 0.1 (0.3)

eT: essential thrombocythemia; mF: myelofibrosis; mpN: myeloproliferative neoplasm; N/a: not applicable; NCi: National Cancer institute; pV: 
polycythemia vera

*only for mpN cases. prevalent patients are those with another diagnosis for the given mpN condition prior to the index date (using full database history 
back to 2006). incident patients are those who have at least 12  months of enrollment prior to the index date and no diagnosis for the given mpN con-
dition prior to the index date. unknown patients are those who do not meet the criteria for prevalent or incident patients (those with no prior diagnosis 
for the given mpN condition and without 12  months of enrollment prior to the index date).
†measured during the 6-month pre-index period.
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Figure 1. mean direct healthcare costs per patient. mean total direct healthcare costs per patient, measured over 12 months of 
follow-up, are shown for each mpN population ([a] mF, [B] pV, and [C] eT): total case, total control, subgroup case that experi-
enced a Te, and subgroup control that experienced a Te. Total direct healthcare costs are divided into mutually exclusive catego-
ries (i.e. inpatient, eR visit, op office visit, other op services, op pharmacy). **p  <  0.01; ***p  <  0.001. eR: emergency room; eT: 
essential thrombocythemia; mF: myelofibrosis; op: outpatient; pV: polycythemia vera; Te: thrombotic event.

Figure 2. prevalence of short-term and long-term disability leave per mpN subtype. mean prevalence of short-term and long-term 
disability leave is shown for each mpN population ([a, D] mF, [B, e] pV, and [C, F] eT): total case, total control, subgroup case that 
experienced a Te, and subgroup control that experienced a Te. *p  <  0.05; ***p  <  0.001. eT: essential thrombocythemia; mF: 
myelofibrosis; mpN: myeloproliferative neoplasm; pV: polycythemia vera; Te: thrombotic event.
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higher outpatient pharmacy costs for patients with MF 
and increases in inpatient and other outpatient services 
costs for the PV and ET cohorts. Regarding indirect 
costs, short-term disability prevalence was significantly 
higher versus controls for all MPN subtypes, with the 
highest prevalence of short-term disability leave in the 
ET cohort. The prevalence of long-term disability leave 
was also significantly higher versus controls for all MPN 
subtypes. Furthermore, the presence of thrombotic 
events nearly doubled the cumulative duration of 
short-term disability for MF, nearly tripled for PV, and 

more than tripled for ET; for long-term disability, the 
presence of thrombotic events quadrupled the cumula-
tive duration for PV and ET.

The highest direct medical costs overall were 
incurred by ET patients with thrombotic events, with 
direct medical costs 3.4-fold higher than the full ET 
group and 2.1-fold higher than controls with throm-
botic events. The increase in medical costs in ET 
patients with a thrombotic event was mostly driven by 
inpatient costs, which were 2.5-fold higher than con-
trols with a thrombotic event. Because ET patients and 

Figure 3. Cumulative duration of short-term and long-term disability leave per mpN subtype. mean cumulative duration of 
short-term and long-term disability leave is shown for each mpN population ([a, D] mF, [B, e] pV, and [C, F] eT): total case, total 
control, subgroup case that experienced a Te, and subgroup control that experienced a Te. *p  <  0.05; ***p  <  0.001. eT: essential 
thrombocythemia; mF: myelofibrosis; mpN: myeloproliferative neoplasm; pV: polycythemia vera; Te: thrombotic event.

Table 2. indirect costs (2019  uS$) due to disability leave.
myelofibrosis polycythemia vera essential thrombocythemia

mean (SD) 
cost

Control
n  =  519

mF
n  =  173

Controls 
with Te
n  =  19

mF 
with Te
n  =  19

Control
n  =  13,431

pV
n  =  4477

Controls 
with Te
n  =  288

pV with 
Te

n  =  288
Control

n  =  18,183
eT

n  =  6061

Controls 
with Te
n  =  382

eT with 
Te

n  =  382

Short-term 
disability

257 697 953 1304 210 573 946 1663 263 962 1491 3629
(1995) (2841)* (2843) (3198) (1826) (3159)† (3871) (4837)* (1849) (3661)† (5196) (7076)†

Long-term 
disability

72 553 N/a N/a 56 153 37 621 47 133 293 526
(1415) (4185)* (1205) (2061)† (369) (3950)* (1008) (1758)† (2716) (3289)

eT: essential thrombocythemia; mF: myelofibrosis; N/a: not applicable; pV: polycythemia vera; Te: thrombotic event
Costs associated with absenteeism and disability leave used a wage constant (uS$183.40/day) equivalent to the median hourly wage for employed 
full-time wage and salary workers from the uS Bureau of Labor Statistics (2019). Benefits typically pay 70% of wages; therefore, we reported 70% of the 
wage rate per day as the indirect costs incurred due to disability leave.
*p  <  0.05 versus controls; †p  <  0.001 versus controls.
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their respective controls were matched for comorbidi-
ties, it can be inferred that this increase in inpatient 
costs was due to ET disease-related complications.

This analysis builds on previous studies by provid-
ing additional focus on disability leave usage and the 
effects of thrombotic events, for which information in 
the literature is limited. One online survey of patients 
who had been diagnosed with an MPN for a mean of 
6.1  years at the time of the survey found that 38%, 
22%, and 15% of those with MF, ET, and PV, respec-
tively, went on medical disability leave [6,7], whereas 
in this study, 11%, 6%, and 11% of patients with MF, 
ET, and PV, respectively, went on short-term disability 
leave. The lower frequencies of disability leave in this 
analysis may be underestimated due to insufficient 
follow-up duration; 62.6% of patients in this study 
were incident patients (with only 12  months of 
follow-up post-diagnosis), and average time since 
diagnosis of the prevalent patients was only ∼2.5 years. 
Additionally, patients who changed jobs, retired early, 
or were on unemployment were included in the sur-
vey, whereas such patients may have been excluded in 
this study due to inclusion criteria that limited patients 
to those who remained with the same employer for at 
least 1  year of the follow-up.

Increased short-term and long-term disability leave 
usage is perhaps most surprising for patients with ET 
and PV, which are considered to have a less severe 
phenotype than MF. Although direct explanations 
based on patient surveys for why patients with ET or 
PV go on disability leave are not available, we expect 
several drivers contribute. First, based on this analysis, 
patients with ET or PV have substantial outpatient and 
inpatient usage, which can result in large time con-
straints. Second, the MPN Landmark survey reported 
that bothersome symptoms are common in patients 
with ET or PV and are often cause for calling in sick to 
work when severe [2]. Third, data from the MPN 
Landmark survey also showed a substantial strain of 
frequent phlebotomy in patients with PV, including 
fatigue, negative impact on quality of life, reduced 
productivity, and increased amount of sick days [11]. 
Finally, the same survey found that a sizeable propor-
tion of patients across MPN subtypes spent multiple 
days in bed in the past 30  d (25% patients with ET 
and 23% with PV spent ≥1  d in bed), and 45% with ET 
and 52% with PV had activities limited due to pain 
and discomfort [2], indicating limits on patient avail-
ability and productivity.

This analysis also builds on previous economic stud-
ies in MPN by providing information on the effect of 
thrombotic events on healthcare costs, for which there 
is limited information in the literature. Specifically, the 

Canadian cohort study found that patients with PV 
and ET with a history of venous thrombosis had higher 
costs [8]. Furthermore, the MPN Landmark survey 
showed that patients with a history of thrombotic 
events were more likely to take disability leave (36%) 
compared with those without a thrombotic event 
(22%) [2]. These findings are in alignment with this 
study’s results showing the significant impact of 
thrombotic events on increasing the direct and indi-
rect healthcare costs across MPN subtypes. It should 
be underlined that the costs reported in our study are 
total direct and indirect costs and thus reflect the 
combined high costs and healthcare resource utiliza-
tion associated with thrombotic events and the under-
lying MPNs, which are chronic diseases with 
burdensome symptoms that often require long-term 
management [2,5–9]. Because the higher costs and 
need for disability leave of MPNs versus controls are 
observed with or without thrombotic events, at least a 
portion of the cost difference can be attributed to 
expenses related to managing MPNs in general.

Limitations of this study are based on its retrospec-
tive observational design. Data in the MarketScan 
databases were used as entered by healthcare provid-
ers for billing purposes and may be subject to miscod-
ing or inaccurate/incomplete records. In addition, 
diagnostic criteria were not standardized for this anal-
ysis, which could result in variability among patient 
cohorts. However, these limitations would likely affect 
all study groups. This analysis only included patients 
who worked for employers who provided disability 
insurance and thus did not include patients who were 
working without disability benefits or who were 
self-employed. Also, patients who died early in the 
course of MPN diseases were not included in the anal-
ysis due to the criteria of continuous benefit enroll-
ment. Based on the previous evidence that most 
disability leave by MPN patients did not start until 
about 2  years after disease diagnosis, the frequency 
and length of disability leave, as well as the estimated 
indirect costs, are likely underestimated. Additionally, 
no corrections for multiple testing were conducted. 
Finally, we do not have data regarding the etiology of 
MF in our population (i.e. primary, post-PV, or post-ET), 
which could have an impact on the observed results. 
In addition, the relatively high rate of thrombosis in 
the MF cohort was unexpected and may have contrib-
uted to the high costs observed in our analysis.

In conclusion, this retrospective analysis of claims 
data in the USA demonstrated significantly higher 
healthcare costs, higher incidence of medical disabil-
ity leave, and longer duration of disability leave for 
patients with MPNs compared with control patients. 
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Direct costs and the frequency and duration of dis-
ability leave were also higher for patients with PV 
and ET who experienced a thrombotic event com-
pared with those who did not experience an event 
and compared with control patients who did experi-
ence an event. These findings support prior studies 
that demonstrated an increased economic burden for 
patients with MPNs relative to control patients and 
add to this growing knowledge base by providing 
information about indirect costs associated with dis-
ability leave and the effects of thrombotic events. 
Furthermore, the data across cohorts showed that in 
addition to MF, ET and PV are also associated with 
significant direct and indirect healthcare costs, which 
has important implications given the broader patient 
population affected. As the treatment landscape 
evolves for MPNs, additional analyses will be war-
ranted to understand the effect of treatments on 
resource utilization and work productivity and the 
associated costs, as well as any relevant differences 
among MPN subtypes.
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