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Abstract
Background Mantle cell lymphoma (MCL) is a rare and aggressive subtype of non-Hodgkin’s lymphoma. While treatment 
of patients with MCL and their outcomes are previously published, the availability of heath economics evidence is unclear.
Objective The aim of this paper was to conduct a comprehensive review of studies relating to economic evaluations, costs 
and resource use, and health-related quality of life (HRQoL) in patients with MCL.
Methods Search strategies were designed to capture studies reporting economic or HRQoL outcomes published in the previ-
ous 11 years (2007–2018). The following electronic databases were searched: MEDLINE, Embase, NHS Economic Evalu-
ation Database (NHS EED), and EconLit. In addition, we reviewed congress abstracts presented over the previous 2 years 
(2015 and 2016; where 2017 proceedings had occurred, these were searched instead of 2015). Publications were screened in 
duplicate by two reviewers and supplementary searches were carried out on health technology assessment websites. Searches 
were first conducted in October 2017 and updated in March 2018.
Findings The systematic literature review identified 11 economic evaluations (in 16 publications), seven studies reporting 
data relating to costs or resource use, and five relating to HRQoL. Four economic evaluations presented results for patients 
with MCL modelled in the first-line setting, while seven modelled patients in the relapsed/refractory setting. The major-
ity of economic evaluations were conducted using a Markov model with three to five health states. Seven studies assessed 
resource use and reported adverse events as key drivers of increased costs and resource use. Across the five studies reporting 
HRQoL, disparate measures were used. Two studies reported improvement in Functional Assessment of Cancer Therapy-
Lymphoma (FACT-Lym) total scores following treatment and found that clinical response to treatment was associated with 
improvement in overall HRQoL.
Conclusions and Relevance The published economic and HRQoL evidence in MCL, although scarce, reveals that the eco-
nomic and HRQoL burden associated with MCL is substantial. In highlighting this evidence, this analysis underlines a critical 
unmet need for more effective treatments with improved outcomes in MCL.
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1 Introduction

Mantle cell lymphoma (MCL) is an aggressive malignancy 
that accounts for approximately 5–7% of incident non-Hodg-
kin’s lymphoma cases in Western Europe and the United 
States (US) [1, 2], and has an annual incidence of 1–2 cases 

per 100,000 people. It occurs mainly in individuals aged 
over 60 years, is three times more common in men than in 
women [1, 3], and is associated with poor prognosis [4, 5].

For younger and fitter patients, aggressive chemo-immu-
notherapy containing rituximab followed by autologous stem 
cell transplantation (ASCT) is the treatment of choice [1, 6]. 
However, a large proportion of patients are not eligible for 
intensive treatment and are commonly treated with conven-
tional chemo-immunotherapy followed by rituximab main-
tenance [1, 4, 6]. In the relapsed/refractory (R/R) setting, 
patients are treated with chemo-immunotherapy or targeted 
agents (ibrutinib, acalabrutinib, lenalidomide, temsirolimus, 
bortezomib or venetoclax) [1, 6].

It is important to understand not only the clinical burden 
of MCL [5] but also the economic burden and health-related 

http://orcid.org/0000-0003-4693-7256
http://crossmark.crossref.org/dialog/?doi=10.1007/s41669-020-00231-w&domain=pdf
https://doi.org/10.1007/s41669-020-00231-w
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Key Points for Decision Makers 

This systematic literature review highlights the paucity 
of peer-reviewed cost-effectiveness assessments in man-
tle cell lymphoma, particularly given further differentia-
tion between first-line and relapsed/refractory analyses.

Where health resource utilization data have been avail-
able, they suggest high-dose chemotherapy is more 
resource intensive than chemo-immunotherapy.

Despite the paucity of evidence, the available evidence 
highlights a critical unmet need for new agents that 
improve outcomes in this patient population.

Medical Oncology). The Tufts Cost Effectiveness Analysis 
Registry was searched for economic evaluations submitted 
as part of HTA submissions. Publicly available informa-
tion from National Institute for Health and Care Excellence 
(NICE), Scottish Medicines Consortium (SMC), Canadian 
Agency for Drugs and Technologies in Health (CADTH), 
and Pharmaceutical Benefit Advisory Committee (PBAC) 
was also searched. All searches were conducted in October 
2017 and updated in March 2018.

Titles and abstracts were reviewed by two systematic 
reviewers (PO’D and KW). Abstracts were included if they 
studied a patient population of adults (≥ 18 years) with 
MCL treated with pharmacological interventions (or no 
treatment for costs and resource use or HRQoL studies). 
For the economic review, only cost-utility, cost-effective-
ness, cost–benefit, cost-minimization analyses or budget 
impact models were included. For the costs and resource 
use review, studies reporting data for direct medical or non-
medical costs, indirect costs, or resource use were included. 
For the HRQoL review, studies reporting scores or utilities 
for specified HRQoL instruments (EuroQol Five Dimension 
[EQ-5D; 3L or 5L], Short Form [SF]-6D, SF-36, Health 
Utilities Index-3 [HUI3], European Organization for the 
Research and Treatment of Cancer Quality of Life Ques-
tionnaire [EORTC QLQ-C30], Functional Assessment of 
Cancer Therapy-General [FACT-G], Functional Assessment 
of Cancer Therapy-Lymphoma [FACT-Lym], Functional 
Assessment of Chronic Illness Therapy-Fatigue [FACIT 
fatigue], or Functional Assessment of Cancer Therapy-
Biologic Response Modifier [FACT-BRM]) were included. 
These instruments were selected as they include both widely 
used generic HRQoL instruments (EQ-5D, SF-6D, etc.) and 
also a number of cancer-specific instruments (FACT-Lym, 
EORTC QLQ-C30, etc.). Queries were referred to a third 
reviewer (IF) and a consensus reached. The same process 
was applied to the subsequent review of full papers.

3  Results

After removal of duplicates, and including both the original 
and updated searches, a total of 459 abstracts were reviewed 
for all components. For economic evaluations, 11 stud-
ies were included in the SLR. For cost and resource use, 
seven studies were included. For HRQoL, five studies were 
included. PRISMA flow diagrams indicating the number of 
studies included and excluded at each stage are shown in 
the ESM.

3.1  Economic Evaluations

Eleven economic evaluations were identified, reported in 16 
publications. One was a full paper publication [9], and the 

quality of life (HRQoL) impact, which have been scarcely 
reported in published literature. To our knowledge, no recent 
review of the evidence relating to the economic or HRQoL 
burden in patients with MCL has been published. The objec-
tive of this systematic literature review (SLR) was to evalu-
ate the evidence relating to economic evaluations, costs and 
resource use, and HRQoL in patients with MCL.

2  Methods

Three separate SLRs were undertaken to identify economic 
evaluations, costs and resource use, and HRQoL. Method-
ology for the SLRs was consistent with recommendations 
published in the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) statement, the Cen-
tre for Reviews and Dissemination, and the Cochrane Col-
laboration [7, 8].

2.1  Identification of Eligible Publications

For each review, the MEDLINE, Embase, NHS Economic 
Evaluation Database (NHS EED), and EconLit databases 
were searched using published, validated search filters and 
were limited to publication dates of 2007–2018. Search strat-
egies are presented in the Electronic Supplementary Mate-
rial (ESM). Supplementary searches included searches for 
congress abstracts and health technology assessment (HTA) 
submissions. Abstract searches were limited to those pub-
lished in the 2015 and 2016 (however, where the 2017 
proceedings had occurred, these were searched instead of 
2015) key congresses: ASCO (American Society of Clini-
cal Oncology), ASH (American Society of Hematology), 
ISPOR (International and European meetings), AMCP 
(Academy of Managed Care Pharmacy), EHA (European 
Hematology Association), and ESMO (European Society for 
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remainder were identified from submissions to HTA bodies 
or conference abstracts. Most presented cost-effectiveness 
analyses (CEAs) and/or or cost-utility analyses (CUAs) 
[9–17], one presented a cost-minimization analysis (CMA) 
[18], and one presented a budget impact model (BIM) [19]. 
Australia, Canada, and the United Kingdom (UK) were the 
most frequently represented countries. Characteristics of the 
evaluations are summarized in Table 1.

Four of the economic evaluations focused on first-line 
treatments [9–12], and seven [13–19] presented models for 
the R/R setting. Many of the modelling studies were coun-
try-specific adaptations of the same model with amendments 
and results relevant to the submission country. Due to the 
differing inputs and results of these adapted models, they are 
identified here as separate studies. The interventions mod-
elled for each setting are described in Table 1.

3.1.1  Model/Analyses Design Overview

All first-line studies used a Markov approach, with three to 
five health states as described in Table 1. The time horizon 
was 20 years for three of the models [9, 11, 12], whereas Aw 
et al., ASH 2016, which took the perspective of the health-
care payer in Canada, had a 24-year time horizon [10].

Among the R/R studies, two used a Markov approach 
[14, 17], two were partitioned survival models [13, 15], 
one was designated as a de-novo model but provided no 
further details [16], and one (the only included study that 
was not from Australia, Canada, UK, or Scotland) presented 
a cost-minimization model only [18]. Of the three studies 
that reported details of the health states, all were three-state 
models with states of pre-progression, post-progression, and 
death [13–15]. Time horizons were shorter than for the first-
line setting, ranging from eight [17] to 15 years [14–16]. In 
addition, one BIM was identified [19].

3.1.2  Model/Analyses Inputs: Direct Versus Indirect 
Treatment Comparisons

Clinical efficacy data from specific trials were used to 
inform the majority of models in both treatment settings. 
However, two second-line models incorporated estimates of 
clinical efficacy derived from indirect treatment compari-
sons (ITCs); both were evaluations of ibrutinib submitted 
to UK HTA agencies [14, 16]. In the base case of the cost-
effectiveness model submitted to NICE [14], the efficacy 
of rituximab (R)-chemo was based on the efficacy of the 
physician’s choice arm from an ITC conducted using data 
from a trial by Hess et al. [20] of temsirolimus versus phy-
sician’s choice of chemotherapy. As the physician’s choice 
arm was composed of single chemotherapy agents, the treat-
ment effect from the ITC was adjusted to account for the 

addition of rituximab based on information on the benefit 
of R-chemo versus single-agent chemotherapy derived from 
an audit by the Haematological Malignancy Research Net-
work (HMRN). The model for ibrutinib submitted to the 
SMC [16] incorporated both trial data from MCL-3001 and 
treatment effect estimates derived from an ITC comparing 
ibrutinib with physician’s choice, using temsirolimus as a 
common comparator (taking data from the Hess trial [20]).

3.1.3  Model/Analyses Results

In the first-line setting, incremental cost-effectiveness ratios 
(ICERs) were reported for bendamustine and rituximab (BR) 
versus rituximab, cyclophosphamide, doxorubicin, vincris-
tine, prednisone (R-CHOP) and bortezomib, rituximab, 
cyclophosphamide, doxorubicin, vincristine, prednisone 
(VR-CAP) versus R-CHOP (Table 1). BR versus R-CHOP 
resulted in ICERs of 2016 Canadian dollars (CAD) $8924 
[10] and Australian dollars (AUD) $15,000–45,000 [11] 
(cost year not reported [NR]) per quality-adjusted life-year 
(QALY) gained. Neither total costs nor total QALYs were 
reported in these publications.

For VR-CAP versus R-CHOP, Janssen Bortezomib SMC 
2015 reported an ICER of Great Britain pound (£) 23,020 
per QALY gained, and a 78% probability of being cost effec-
tive at a £30,000 willingness-to-pay (WTP) threshold [12]. 
Total costs for the VR-CAP arm were £45,453 per patient, 
compared with £26,291 per patient for R-CHOP. Total 
QALYs were 4.05 and 3.31, respectively, resulting in an 
incremental QALY gain of 0.75. van Keep et al. [9] used the 
same trial data taking a UK payer perspective and reported 
an ICER of £20,043 (2013/2014) per QALY gained and 
an 88.9% probability of being cost effective at the £30,000 
WTP threshold. Costs and QALYs were similar to the Jans-
sen Bortezomib SMC 2015 model, at £45,842 and £29,630 
and 4.1 and 3.29 for the intervention and reference arms, 
respectively, and an incremental QALY gain with VR-CAP 
of 0.81.

In the R/R setting, all CEA/CUA studies reported ICERs 
(Table 1), but few reported the results as total QALY or life-
year gain, and none reported total costs. ICERs for ibrutinib 
were presented in four studies, each with a different com-
parator. Janssen Ibrutinib CADTH 2016 presented an ICER 
of CAD $201,671 (2015) per QALY gained for ibrutinib 
versus standard of care (incremental QALY gain was 0.86, 
at an incremental cost of CAD $173,687) [13]. The Jans-
sen Ibrutinib SMC 2016 submission comparing ibrutinib 
with physician’s choice reported a final ICER of £41,798 per 
QALY gained, based on a patient access scheme [16]. In the 
NICE appraisal of ibrutinib, the “…committee concluded 
that the most plausible ICER for the one previous therapy 
subgroup is likely to be lower than the company’s estimate 
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of £49,848 per QALY gained” [14]. In Janssen Ibrutinib 
PBAC 2016, the ICERs for ibrutinib versus R-CHOP (with 
a temsirolimus proxy) were AUD $75,000–$105,000 per 
QALY gained [15]. The CMA for ibrutinib versus borte-
zomib, reported by Carlos et al. [18], ISPOR International 
2016, reported incremental costs of United States dollars 
(USD) $3115 for ibrutinib.

Celgene Lenalidomide PBAC 2016 reported ICERs for 
lenalidomide versus mixed therapies (fludarabine, gemcit-
abine, chlorambucil, cytarabine, or rituximab monothera-
pies) of AUD $45,000–75,000 per QALY gained [17]. The 
incremental QALY gain with lenalidomide was lower than 
those modelled for ibrutinib, at 0.37; total costs were not 
reported.

Adding acalabrutinib as a treatment option for MCL 
patients who had received one previous therapy led to an 
incremental total cost saving of USD $128,437 over 1 year, 
comprising savings of USD $110,392 and USD $18,046 
in relation to therapy acquisition and adverse event (AE) 
management, respectively, and reflecting an overall saving 
of USD $0.0107 per patient per month and USD $790.4 
per-treated month [19]. Cost savings were also observed 
from the commercial (USD $41,544) and Medicaid (USD 
$30,371) perspectives.

3.2  Costs and Resource Use

A total of seven studies (all retrospective analyses) assessed 
costs and resource use associated with patients with MCL. 
All studies reported on resource use and three also reported 
cost data. Five were performed in the US, one in Switzer-
land, and one in Australia. A variety of costs and resource 
use data were reported, including treatment-specific and 
non-treatment-specific data. Findings are summarized in 
Table 2.

AEs were reported as key drivers of increased costs 
[21] and resource use [22]. Karve et al. reported that mean 
monthly costs varied considerably by treatment regimen 
and care setting. Inpatient admissions and office visits were 
reported to be the main cost drivers for patients treated with 
R-CHOP, BR, and rituximab. For those treated with ibru-
tinib, drug costs were the largest contributor to total costs 
[21]. Feinberg et al. [22] reported that AEs, supportive care, 
and treatment duration were associated with increases in 
hospitalizations and ER visits. The Ratnasingam et al. [23] 
study reported increased hospitalization for patients treated 
with R-HyperCVAD/R-MA compared with R-CHO/R-
DHAC due to greater toxicity. The Widmer et al. [24] study 
reported that hospitalization and hematological toxicity rates 
were significantly higher in the R-hyper-CVAD therapy 
group versus the R-CHOP/HD-ASCT group.

3.3  Health‑Related Quality of Life

Only five HRQoL studies were identified for inclusion in the 
review: three phase II single-arm trials [28–30], one publica-
tion of patient-reported outcomes in a phase III randomized 
controlled trial (RCT) (MCL-3001) [31], and one retrospec-
tive observational study [24]. Two studies were conducted 
in the US [28, 29], one each in the Republic of Korea [30] 
and Switzerland [24], and one was multinational [31]. All 
five used cancer-specific (EORTC QLQ-C30 or FACT-G) 
or lymphoma-specific (FACT-Lym) instruments. Only the 
RCT reported results from a standardized generic measure 
(EQ-5D-5L), and this study was also the only one to report 
a preference-based utility measure [31]. HRQoL data are 
summarized in Table 3.

3.3.1  First‑Line Setting

Two studies reported HRQoL outcomes in a first-line setting 
[24, 28]. Ruan et al. [28] reported FACT-Lym scores from 
a single-arm phase II study of lenalidomide plus rituximab 
(induction followed by maintenance) carried out in the US. 
Among patients who completed the questionnaire at both 
baseline and at 12 months, mean FACT-Lym total score 
increased from 133.6 (SD 22.8) at baseline to 139.1 (SD 
19.1) at 12 months (higher scores indicate better HRQoL) 
[28]. This did not meet the threshold for clinical importance, 
which was defined as a change of 6.5–11.2 in FACT-Lym 
total score. Mean FACT-Lym trial outcome index increased 
from 93 (SD 17.9) to 98.2 (SD 14), an improvement that 
was close to the threshold for clinical significance, which 
was defined as a change of 5.5–11. The Widmer et al. [24] 
study reported that patients treated with R-HyperCVAD/
MTX-AraC had a significantly higher EORTC QLQ-C30 
Global health/QoL score 6 months after treatment termina-
tion versus R-CHOP/HD-ASCT (81.6 vs 60.5).

3.3.2  Relapsed/Refractory Setting

Hess et al. [31] reported data from the FACT-Lym, FACT-
G, and EQ-5D-5L (utilities and visual analog scale [VAS]) 
instruments for patients treated with ibrutinib or temsiroli-
mus in the multinational MCL-3001 trial (N = 280). Among 
the ibrutinib-treated patients, the mean FACT-Lym score at 
baseline was 121.9 (SD 22.2), and following all cycles of 
ibrutinib therapy, 66% of patients had a 5-point improvement 
in score, which was selected by the study as a conservative 
estimate of the threshold for a clinically meaningful change 
in lymphoma symptoms. The study found superior improve-
ment to patients treated with temsirolimus, for which mean 
FACT-Lym score at baseline was 121.5 (SD 20.3), and 48% 
of patients had a 5-point improvement. The mean baseline 
EQ-5D-5L utility value was 0.7 (SD 0.2) in both groups.
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Ruan et al. [29] reported a mean baseline FACT-G score 
of 83.3 (SD 18.8) in a phase II study from the US (N = 22) 
of treatment with RT-PEPC (rituximab, thalidomide, pred-
nisone, etoposide, procarbazine, and cyclophosphamide; 
induction followed by maintenance). This increased to a 
mean score whilst on treatment of 89.4 (SD 5.5), indicating a 
small improvement; clinical significance was not discussed.

Shin et al. [30] reported EORTC QLQ-C30 Global health/
QoL scores in a single-arm phase II study (N = 20) of vori-
nostat, fludarabine, mitoxantrone, dexamethasone (V-FND) 
plus either ASCT or maintenance with vorinostat conducted 
in the Republic of Korea. Baseline score was 61.8 (SD 26.4). 
Scores fell during treatment (lower score indicates lower 
HRQoL), but the differences were not statistically significant 
and clinical significance was not discussed.

Table 3  Summary of HRQoL data

a FACT-Lym trial outcome index is the sum of physical and functional wellbeing and lymphoma-specific questionnaires
b Scores relate specifically to patients who completed the assessment tool at baseline and the specific time point
c N different for treatment arms
EORTC QLQ-C30 European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire, EQ-5D-5L EuroQol Five 
Dimension–Five Level, FACT -G Functional Assessment of Cancer Therapy-General, FACT -Lym Functional Assessment of Cancer Therapy-
Lymphoma, NR not reported, RT-PEPC rituximab with thalidomide, and prednisone, etoposide, procarbazine, and cyclophosphamide, VAS vis-
ual analog scale, V-FND vorinostat, fludarabine, mitoxantrone, dexamethasone

Study ID and country Intervention/comparator Measure Baseline score
Mean (SD)

Outcome score
Mean (SD)

First-line treatment
Ruan et al. 2015 [28]
US

Rituximab + lenalidomide FACT-Lym total score 130.8 (22.8) NR
FACT-Lym modified trial out-

come index
91 (17.5) NR

FACT-Lym total  scoreb 133.6 (22.8) 12 months: 139.1 (19.1)
FACT-Lym total  scoreb 133.7 (24.6) 21 months: 139.3 (24.1)
FACT-Lym trial outcome  indexa,b 92.6 (18.9) 9 months: 98.2 (13.1)
FACT-Lym trial outcome  indexa,b 93 (17.9) 12 months: 98.2 (14)
FACT-Lym trial outcome  indexa,b 93.7 (18.5) 21 months: 98.7 (15.7)

Widmer et al. 2018 [24]
Switzerland

R-CHOP/HD-ASCT EORTC QLQ-C30 Global health/
QoL score

NR 6 months after end of treatment: 
60.5 (NR)

R-HyperCVAD/MTX-AraC EORTC QLQ-C30 Global health/
QoL score

NR 6 months after end of treatment: 
81.6 (NR)

Relapsed/refractory MCL
Ruan et al. 2010 [29]
US

RT-PEPC FACT-G score 83.3 (18.8) Average during treatment: 89.4 
(5.5)

Shin et al. 2016 [30]
Republic of Korea

V-FND EORTC QLQ-C30 Global QOL 
score

61.8 (26.4) After 2 cycles (mean change from 
baseline: − 12.8 (40.2, p = 0.2)

After 4 cycles (mean change from 
baseline: − 10.6 (34.4, p = 0.3)

MCL3001 [31]
Multinational

Ibrutinib FACT-Lym total  scorec 121.9 (22.3) NR
Temsirolimus 121.5 (20.3) NR
Ibrutinib FACT-Lym total  scorec NR Following all cycles: patients with 

5-point improvement (66%)
Temsirolimus NR Following all cycles: patients with 

5-point improvement (48%)
Ibrutinib FACT-G 78.5 (14.4) NR
Temsirolimus 76.2 (14.2) NR
Ibrutinib FACT-Lym trial outcome  indexa 81.8 (18) NR
Temsirolimus 83.2 (16.5) NR
Ibrutinib EQ-5D-5L utility value (time 

trade-off)
0.7 (0.2) NR

Temsirolimus 0.7 (0.2) NR
Ibrutinib EQ-5D-5L VAS 66.6 (19.3) NR
Temsirolimus EQ-5D-5L VAS 64.5 (21.9) NR
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4  Discussion

These SLRs highlight the limited amount of published eco-
nomic and HRQoL evidence relating to MCL.

Although a reasonably high number of economic model 
publications were found, the identification of only one 
peer-reviewed full paper highlights the paucity of evidence. 
This limitation is compounded by the fact that direct com-
parisons across the economic models was hindered by the 
different settings (first-line vs R/R) used in the models. 
The evidence is further limited by the fact that UK HTAs 
provide more details about the models used in the submis-
sions than other HTA bodies; this analysis would have 
been enhanced if the same granularity were provided by all 
HTA bodies. An example of this can be found in the studies 
reporting ICERs where the HTA body has published their 
WTP threshold; two studies, both of which were conducted 
in the UK, reported these data. However, for other studies 
reported, there is no published WTP threshold and therefore 
conclusions cannot be drawn about cost effectiveness of the 
product.

The most frequently used model structure was a Markov 
model, with three to five health states. In the first-line set-
ting, R-CHOP was the most common comparator. ICERs 
in the first-line setting were within WTP thresholds, where 
such thresholds are established. In the R/R setting, ibruti-
nib was the most common treatment appraised. ICERs were 
generally higher in the R/R setting. There was insufficient 
information to comment with confidence on key drivers 
within models. For example, total costs were rarely reported. 
However, in two of the three studies where it was reported, 
the incremental QALY gain was similar to those seen in the 
first-line setting [13, 14]. Although chemo-immunotherapy 
was more cost effective than novel agents overall, it resulted 
in significantly higher resource use (e.g., use relating to hos-
pitalization duration and additional unplanned hospitaliza-
tion duration, etc.) [24].

Interestingly, there are more economic models than pub-
lished cost/resource use studies relating to MCL, which 
suggests a need for further research on the true economic 
burden of MCL. The study by Karve et al. [21] claimed that 
their study was the largest series of MCL patients for whom 
real-world cost data have been reported, and this assertion 
was borne out by this review. Their study highlights the 
substantial economic burden associated with MCL. AEs 
were identified as a key driver in increasing both costs and 
resource use in this study, with cost for patients with no 
AEs (USD $4298) substantially lower than for patients with 
six or more AEs (USD $10,355). These results indicate a 
need for additional research comparing costs for treatments 
that have demonstrated fewer AEs versus standard treatment 
options [21, 24].

The most notable paucity of data was found in the 
HRQoL SLR. As an example of such paucity, only the Ibru-
tinib MCL3001 paper reported preference-based utilities in 
patients with MCL [31], despite the importance of these data 
in CUAs. The instrument most commonly reported as an 
HRQoL measure in the identified studies was FACT-Lym. 
Baseline FACT-Lym values in an R/R population in MCL 
3001 [31] were lower than those reported by Ruan et al. 
[28] for first-line patients, although cross-trial comparisons 
should be treated with caution. Mean baseline EQ-5D-5L 
utility value was 0.7 (SD 0.2) in both treatment arms in MCL 
3001 [31]. One study [31] found that patients on ibrutinib 
had HRQoL improvement in R/R MCL, which was corre-
lated with clinical response, indicating that better HRQoL 
was associated with decreased disease burden.

To our knowledge, this is the first SLR that identifies pre-
vious economic models of existing and new treatments in all 
treatment lines, and explores costs/resource use and HRQoL 
impact in patients with MCL. Our search strategies were 
robust and used the recommended Scottish Intercollegiate 
Guideline Network (SIGN) and CADTH study design filters 
[32, 33]. In addition to searches in key electronic databases 
and conference proceedings, hand searches of HTA bodies 
and publicly available information were also undertaken in 
this comprehensive approach.

A major limitation of this review arose due to the lack of 
published literature available for this disease area. Only one 
full peer-reviewed paper was identified that reported a previ-
ous cost-effectiveness model, with the majority of cost-effec-
tiveness studies being identified in HTA sources, where the 
full HTA submissions were not available and only limited 
information was reported in the identified summary docu-
ments. For the costs/resource use SLR, two studies report-
ing costs and seven conference proceedings that reported 
resource-use data were identified. The SLR of utilities only 
identified non-preference-based HRQoL measures without 
mapping to preference-based measures such as EQ-5D, use 
of which is recommended by HTA organizations (including 
NICE). This is a significant gap in the evidence base, where 
further research is required.

5  Conclusions

Overall, this SLR highlights the scarcity of CUA models 
in the current literature. Where available, health resource 
utilization data has shown high-dose chemotherapy uses a 
large amount of resources in comparison with chemo-immu-
notherapy [25]. There was limited HRQoL data was reported 
scarcely with studies overall across studies, however novel 
agents were shown to provide the best evidence (preference-
based utilities) for patient-reported outcome benefit, with 
either an improvement or maintenance in HRQoL [31]. This 
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SLR only identified two studies that reported direct health 
care costs; this highlights a significant gap in the literature. 
The evidence relating to MCL in the published literature is 
scarce; however, the available evidence highlights a criti-
cal unmet need for new agents that improve outcomes in 
this patient population. Specifically, new agents that reduce 
healthcare costs, thereby easing the burden on healthcare 
systems, while improving or maintaining HRQoL is needed 
for patients with MCL.
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