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Abstract

Follicular lymphoma (FL) and marginal zone lymphoma (MZL) are two subtypes of indolent B cell non-Hodgkin lymphoma
(NHL) that account for approximately 20% and 12% of all NHLs, respectively. FL and MZL are rare conditions with orphan
disease designations. We conducted a comprehensive review of the burden of FL. and MZL that encompasses the epidemiolog-
ical, real world clinical, economic, and humanistic impact of these diseases globally. A targeted literature search identified 31
eligible studies for review. Epidemiological coverage was poor, with data obtained for studies from only seven countries. The
incidences of both subtypes were low: age-standardized incidence rates of FL ranged from 2.1/100,000 in France to 4.3/100,000
in the USA, while for MZL it varied geographically from 0.5/100,000 in Australia to 2.6/100,000 in the UK. The cumulative total
direct healthcare costs for FL were higher for patients with progressive disease compared to those without ($30,890 vs. $8704 at
12 months, respectively) and main driver of costs related to the use of chemotherapy. Five-year overall survival was improved in
patients with FL compared with MZL (e.g., 76.5% vs 60.7% in one study that reported on both subtypes). Mortality rates were
particularly lower in female patients with FL aged < 60 years. However, limited outcome data for MZL patients were identified.
FL and MZL contribute significant burden on healthcare systems and on patients globally, with delays in progression potentially
leading to cost savings. More rigorous characterization of these two NHL subtypes, new and more effective treatments, and
standardization of reporting would lead to a more robust understanding of future data in this disease area.
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Introduction

Electronic supplementary material The online version of this article Follicular lymphoma (FL) and marginal zone lymphoma

(https://doi.org/10.1007/500277-018-3501-8) contains supplementary (MZL) are two subtypes of indolent B cell non-Hodgkin lym-
material, which is available to authorized users. phoma (NHL) that account for approximately 20% (FL) and
12% (MZL) of all NHL [1]. Both subtypes have orphan drug
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Methods

Searches were run from January 2006 to November 2016 in the
following electronic databases: MEDLINE®, MEDLINE in-
process; E-pubs ahead of print (Ovid SP®), Embase (Ovid SP),
National Health Services Economic Evaluation Database (NHS
EED; not for epidemiology), and EconLit (not for epidemiolo-
gy). Eligibility criteria for the four reviews are shown in Suppl.
Table 1. Search strategies included free text and controlled vo-
cabulary terms (Medical Subject Headings in MEDLINE and
Emtree terms in Embase) for the population and outcomes of
interest. Three search strategies were developed to capture (i)
epidemiological data, (i) economic and clinical burden data;
and (iii) humanistic burden data. Details of the search strategies
used are provided in Suppl. Table 2. As these targeted literature
reviews focused on real-world evidence, randomized clinical tri-
als were not included. Abstracts and full publications were
reviewed independently by two reviewers, with adjudication by
a third reviewer as required. A PRISMA flow diagram showing
the numbers of studies included and excluded at each stage of
each review is provided in Suppl. Fig. 1 [9].

The following data were extracted for each of the four reviews:
(1) epidemiology review (incidence, prevalence); (ii) economic
burden review (time horizon, analysis perspective, currency, total
direct medical costs and component costs, total direct nonmedi-
cal costs and component costs, indirect costs, resource use); and
(iii) clinical burden review (long-term outcomes/prognosis, mor-
tality rates); (iv) humanistic burden (caregiver burden, impact on
family, generic QoL, and mean change from baseline score in
QoL measurements). All available data were extracted into a
bespoke extraction sheet in Microsoft Excel® and journal
websites for included articles were checked for supplementary
data and errata. Data were verified by a second reviewer.

Results
Epidemiology

Of the 468 references retrieved by the epidemiology search
(Suppl. Table 2), 11 studies were eligible for inclusion follow-
ing abstract and full text review [10-20]. Of these, the major-
ity (6/11) were from the USA, and five studies each reported
data from the UK, France, Italy, the Netherlands, Japan, and
Australia. There were limited or no data for many G20 coun-
tries. All studies reported data from national cancer registries.
Full details of the studies are included in Suppl. Table 3A.
The overall incidence of both FL and MZL is low, consistent
with their orphan disease designation: the age-standardized in-
cidence (per 100,000) for FL ranged geographically from 2.1 in
France [14] to 4.3 in the USA [11], whereas that of MZL was
lower at 0.5 in Australia [20] to 2.62 in the UK [18]. All studies
reporting data for both NHL subtypes followed this trend,
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except Smith et al. 2015 who reported the incidence (per
100,000) of FL and MZL to be approximately equivalent in
the UK at 2.81 and 2.62 FL and MZL, respectively [18]. For
full details of the epidemiological data extracted see Suppl.
Table 3A and Table 4 for point estimates.

Incidence of FL and MZL disaggregated by sex was report-
ed by two studies (Suppl. Table 4). Chihara et al. 2014 [10]
found that for the years 20062008, the incidence of both FL
and MZL was higher in males than in females. While Smith
et al. 2015 [18] also reported a higher incidence of MZL in
males than in females, the incidence FL was, conversely, mar-
ginally lower in males than females.

The most comprehensive data for the incidence of MZL
subtypes was that of Olszewski 2013 [17] who reported that
extranodal MZL is the most common subtype.

Only one study reported prevalence of FL and MZL at 3, 5,
and 10 years (Fig. 1) [18]. The overall 10-year prevalence of FL
was 25.2/100,000 population, with a higher prevalence in fe-
males than males (prevalence 26.2 vs. 24.1/100,000, respective-
ly). Overall 10-year prevalence of MZL was lower than FL at
23.8/100,000 population, with a higher prevalence in males than
females (prevalence 26.7 vs. 21.1/100,000, respectively).

Economic burden

Of the 1208 references retrieved by the combined clinical and
economic burden search (Suppl. Table 2B), four studies (three
from the USA, one from Denmark) were eligible for inclusion
following abstract and full-text review [21, 29-31]. All studies
reported data for FL; no economic data for MZL were identi-
fied. Full details of the studies are shown in Suppl. Table 3B.

Direct cost data for FL were reported by the three US studies
[21, 29, 30]. Danese et al. 2016 reported the mean incremental
cost difference for chemotherapy+rituximab vs. chemotherapy
alone in males and females to be the same ($28,211) [29].
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Fig. 1 Epidemiology of FL and MZL: UK 3-, 5-, and 10-year prevalence
for all FL and MZL patients (UK data; Smith 2015)
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Griffiths et al. 2012 reported a mean cost of $15,640 for ritux-
imab, and average cost per administration of $2836. In
Beveridge 2011, the main driver of overall cost appeared to
be the cost of pharmaceuticals, specifically rituximab plus che-
motherapy (Table 1) [21]. The 12-month cumulative costs for
patients with progressive disease (PD) were approximately 3.5
times those for patients with non-PD ($30,890 vs. $8704) [21].
Analysis of the 6-month mean costs per patient per year shows
that chemotherapy, acute and outpatient visits, and laboratory
procedures were notably higher in patients with PD [21]. None
of the three studies reported indirect costs.

Data on resource use were reported in one US study [21].
Beveridge et al. 2011 [21] found that patients with PD attended
four times more chemotherapy visits per month than those with
non-PD (mean chemotherapy visits/patient/month 0.88 vs.
0.17, respectively). Likewise, progressive FL was associated
with more outpatient visits (3x) and laboratory procedures
(2.2x), whereas the two categories of patients experienced the
same median number of acute care visits monthly (0.66) [21].

Horsboel et al. 2013 [31] reported that 28% of patients in
a Danish registry were unable to return to work after taking
sick leave due to FL. Further, at 3 years post-diagnosis, 34%
of patients who had taken long-term sick leave were still
unable to return to work [31].

Real-world clinical burden

Among the 1208 references retrieved by the combined clinical
and economic burden search (Suppl. Table 2B), 24 studies were

Table 1

eligible for inclusion [11, 13, 15, 17, 18, 22-29, 32-42]. All were
nonrandomized retrospective observational studies, reporting clin-
ical burden in FL/MZL across ten countries (mostly the USA; 11/
24; full details of the studies are provided in Suppl. Table 3C).

Nineteen studies reported survival data. The most com-
monly reported survival metric was 5-year OS.

The 5- and 10-year OS ranges for patients with FL or MZL,
in studies that stratified survival data by one or more catego-
ries (age, sex, treatment regimen), are shown according to
treatment status at study entry and reporting category in
Table 2 and Table 3, respectively.

Follicular lymphoma

As expected, OS was higher in younger than in older patients
[27]. However, the survival rates reported by Conconi et al. 2015
suggest that, from 1985 onwards, outcomes have improved sub-
stantially over time (<40 years 81%; 41-59 years 68%; >
60 years 32%) [22]. This is supported by similar conclusions
drawn by Prochazka et al. 2017 [26].

Another potential modifier of survival may be patient
sex. Nabhan et al. 2016 [36] found a notable difference in
survival between male and female patients with FL >
80 years old (HR 0.50; 95% CI 0.31-0.82); suggesting
poorer survival in males. However, differences in sex were
not observed across all age groups, (such as patients who
were 51-60 years old) [36]. Conversely, Smith et al. 2015
reported a 5-year survival data stratified by sex and found

Direct costs associated with FL in treatment-experienced patients with and without disease progression

Patient subgroup

Direct drug costs ($US)

Direct non-drug costs ($US)

Overall cost ($US) Component Cost Component Cost
Without disease progression
6-month mean per patient per month 859.98 Chemotherapy infusion 655.75 Outpatient visits 36.68
R monotherapy 487.07 Acute care 2.46
R chemotherapy 166.07 Laboratory costs 11.35
Other chemotherapy 2.61 Minor procedures 2.79
Other medication 101.86 Other 0.59
External radiation treatment 15.07
Other radiotherapy 32.59
With disease progression
6-Month mean per patient per month 35274 Chemotherapy infusion 2495.01 Outpatient visits 99.92
R monotherapy 849.5 Acute care 24.14
R chemotherapy 1610.86 Laboratory costs 28.53
Other chemotherapy 34.65 Minor procedures 8.79
Other medication 700.28 Other 3.02
External radiation treatment 71.27
Other radiotherapy 95.41

Abbreviations: R rituximab. US data from Beveridge 2011 [21]
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Table2  Summary of 5- and 10-year overall survival data patients with FL according to treatment status at study entry
Study characteristics Reporting category N 5-Year OS 10-Year OS
[% (range)] [% (range)]
Treatment naive at study entry
Conconi et al. Italy, Spain, Switzerland, UK, 1985-2010, > 60 years 424 - 32 (27-38)*
2015 [22] retrospective observational 41-59 years 426 _ 68 (62-73)*
<40 years 152 - 81 (73-87)*
Gangatharan Canada, 1995-2010, retrospective cohort 40-65 years 366 - 72 (NR)
etal. 2015 [23] <40 years 61 - 87 (NR)
Hirayama et al. Japan, 2001-2013, retrospective observational ~ 65-80 years 95 84.4 (NR) -
2014 [24] 50-64 years 240 93.5 (NR) -
20-49 years 108 91.3 (NR) -
Stage 11 186 89.9 (NR) -
Stage IV 257 91.8 (NR) -
Nabhan et al. USA, 2004-2007, cohort > 80 years 209 58.5(51.0,653)* —
2015 [25] >80 years, on NR 48.9 (35.6, 60.9)*  —
chemo-immunotherapy
<60 years 1255  922(90.5,93.6)* —
<60 years, on NR 91.2 (88.6,93.2)* —
chemo-immunotherapy
Prochazka et al. Czech Republic, 2001-2012, matched All patients on R-SQ 48 100 (NR)* -
2017 [26] pairs analysis All patients on R-CHOP 144 92.1 (0.88-0.97)* —
Pulte et al. USA, 2003-2007, all patients received >80 years NR 75.6 (NR) 45.1 (NR)
2012 [27] R-CHOP during Astuc.ly, cohort and 75-79 years NR 77.4 (NR) 56.6 (NR)
model-based projection 70-74 years NR  79.9 (NR) 67.7 (NR)
65-69 years NR 89.6 (NR) 75.3 (NR)
60—64 years NR 87 (NR) 76.3 (NR)
> 60 years NR 82.1 (NR) 67.2 (NR)
Smith et al. UK, 20042014, cohort Male 412 76.5 (71.6-80.7)*  —
2015 18] Female 511 74.9 (70.5-78.8)*  —
Treatment experienced/naive or treatment status unclear at study entry
Chouhan et al. USA, 1973-2012, retrospective observational > 66 years 547 59.9 (55.6-64.0)*  39.1 (34.0-44.0)*
2016 [11] 51-65 years 394 86.7 (82.9-89.8)*  68.8 (62.6-74.2)*
20-50 years 168 90.9 (85.1-94.6)*  82.0 (73.7-87.9)*
Stage 1 358 79.0 (74.2-83.0)*  57.8 (49.6-65.1)*
Stage 11 200 79.8 (73.3-84.9)*  69.5 (60.7-76.7)*
Stage III/IV 167 68.2 (60.3-74.9)*  54.4 (43.8-63.8)*
Stage unknown 384 69.2 (64.3-73.6)*  51.0 (45.8-56.0)*

NR not reported, R-SQ rituximab sequential chemotherapy

*95% CI reported

that there was no notable difference between males and fe-
males (males, 76.5%; females, 74.9%) [18].

Five- and 10-year survival data for patients who were treat-
ment-experienced, or whose previous treatment status was un-
known at study entry were reported by one study (Chouhan
et al. 2016) [11] and included the earliest such data reported
(1973-2010). As expected, survival outcomes were poorer in
this study than in those with a more recent starting point with
10-year survival being only 39.1% in patients > 66 years
(1973-2010) and 73.2% in patients > 60 years (2008—2012).

@ Springer

Two studies stratified FL survival data according to disease
stage (Table 2). Hirayama et al. 2014 [24] found that 5-year OS
in patients with stage III and IV FL were similar (stage III,
89.9%, stage 1V, 91.8%) but did not report on patients with
stage I/Il FL. Chouhan et al. 2016 [11] found that patients with
gastrointestinal FL at earlier disease stages had better survival
prospects than those with later stage disease (stage I, 79.0%;
stage 11, 79.8%; stage III, 68.2%; stage 1V, 69.2%). However,
the significance of these differences is undetermined as the
ranges overlap substantially and p values were not calculated.
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Table 3  Summary of 5- and 10-year overall survival data patients with MZL according to treatment status at study entry
Study characteristics Reporting category N 5-Year OS 10-Year OS
[% (range)] [% [range)]
Treatment naive at study entry
Kuper-Hommel et al. 2013 [13]  Netherlands, 1994-2010, cohort Nodal > 60 years NR 62 (NR)
Nodal 16-60 years NR 93 (NR)
Extranodal > 60 years NR 67 (NR)
Extranodal 16-60 years NR 93 (NR)
Lenglet et al. 2014 [28] France, 1997-2012, retrospective cohort ~ Splenic > 60 years NR 77 (NR)
Splenic < 60 years NR 94 (NR)
Treatment experience unclear at study entry
Olszewski et al. 2013 [17] USA, 1995-2009, cohort Splenic 1298 67.9 (64.7-70.9)  41.9 (34.6-49.0)
Nodal 4724 64.2 (62.5-65.8) 44.3 (41.7-46.9)
MALT 9886 75.4(74.3-76.3)  58.0 (56.4-59.6)
Smith et al. 2015 [18] All, male 537 60.7 (55.9-65.1)*
All, female 446  61.9 (56.6-66.7)*
Systemic®, male 434 58.3 (52.9-63.3)*
Systemic?, female 338  56.3 (50.0-62.1)*
Extranodal, male 103 70.3 (59.6-78.7)*
Extranodal, female 108  78.8 (69.2-85.8)*

NR not reported
*95% CI reported

#Smith et al. 2015 [18] used the term systemic MZL, but without assigning an ICD-O-3 code.

Two studies reported 5-year net survival (defined as the
measure of excess cancer related mortality compared with
the general population matched by age, sex, race, and cal-
endar year) for patients with FL (Migdady 2016, 81.9%;
Monnereau 2012, 70%) [33, 34]. Van de Schans et al.
2014 [42] reported conditional 5- and 10-year survival (5-
year relative survival rates computed for every additional
year of survival up to 15 years after diagnosis, conditional
on being alive at the beginning of that year) for both FL and
MZL patients (FL 5-year survival rate 79%; 10-year sur-
vival rate 86%; MZL 5-year survival rate 90%; 10-year
survival rate 93%).

Mortality rates in FL were reported by seven studies with
variable follow-up periods. It is clear that mortality is affected
by age at diagnosis: for treatment-naive patients, mortality
was 5.44% in patients <60 years old, and 25.2% in those >
80 years old [36]. Stage of disease also affected mortality rate:
patients diagnosed with stage I/Il FL between 1995 and 2010
had a mortality rate of 21% compared with 28% for those
diagnosed at stage I1I/IV [35].

Marginal zone lymphoma

Four studies in MZL reported a 5-year survival data according
to subtype of MZL [13, 17, 18, 28] (Table 3). One of these also
reported a 10-year survival data [17] and two additionally
stratified the data according to patient age [13, 28].

Again, as expected, younger patients had better survival out-
comes than older patients; for example, for patients who were
treatment naive at study entry and < 60 years vs. > 60 years old,
S-year survival was 93% vs. 62% for nodal MZL, 93% vs. 67%
for extranodal MZL, and 94% vs. 77% for splenic MZL, re-
spectively (Table 3) [13, 28]. Two studies analyzed 5-year sur-
vival in patients with unclear treatment experience prior to
study entry. Olszewski et al. 2013 [17] found that of the three
MZL subtypes that examined extranodal MZL had the highest
5- and 10-year OS rates. Olszewski et al. 2013 reported both 5-
and 10-year OS data and found that 10-year OS is poorer than
S-year OS, suggesting roughly a 20% decrease in survival. This
highlights that although MZL is indolent in nature, it is a life
threatening disease [17].

Smith et al. 2015 [18] analyzed data according to patient sex
and found that male and female patients with systemic MZL had
similar 5-year survival rates (58.3 and 56.3%, respectively).
However, male patients with extranodal MZL had poorer surviv-
al outcomes than their female counterparts (70.3% vs. 78.8%),
the statistical significance of this finding was not reported.

Humanistic burden
Of 252 records retrieved, only three studies (Suppl. Fig. 1C),

one each in the UK, the Netherlands, and the USA, reported
humanistic burden for FL, and each evaluated QoL using a
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Table 4 Evaluation of patients’ quality of life according to disease state in FL

Mean values for Range of scores Active Active Partial Remission/complete  Disease free Kruskal- p value

FACT-Lym do- for each domain disease—newly disease—relapsed response response [mean [mean (SD)] Wallis

mains diagnosed [mean (SD)] [mean (SD)]  (SD)] H test

[mean (SD)]
FACT-Lym total 0-168 136.04 (23.22)  109.7 (34.90) 128.81 133.28 (23.71) 135.26 18.79 0.001
(24.16) (21.10)

Anxiety scale 0-21 4.84 (4.56) 7.03 (4.96) 5.52 (3.25) 6.34 (3.99) 378 (3.27) 14.42 0.006
(HADS)

Depression scale ~ 0-21 3.06 (3.53) 6.09 (3.95) 3.84 (2.55) 3.54 (3.24) 230 (2.45) 23.80 <0.001
(HADS)

WPAI-activity 0-100 26.4 (30.56) 46.18 (37.09) 37.00 (30.06) 26.00 (28.22) 14.80 18.91 <0.001
impairment due (22.20)

to health

Pettengell 2008 [43]

FACT-Lym functional assessment of chronic illness therapy—lymphoma, FWB functional wellbeing, /ADS Hospital Anxiety and Depression Scale,
PWB physical wellbeing, SWB social wellbeing, WPAI work productivity and activity impairment

different scale. Pettengell et al. 2008 evaluated QoL by using
several scales, data for four of these are shown in Table 4.

Across five FL disease states, there was a clinically mean-
ingful difference (minimal clinical important difference for
total FACT-Lym: 6.5-11.2) [44] in QoL between patients with
active relapsed disease and those who were newly diagnosed
(FACT-Lym total score 109.70 (SD 34.9) vs. 136.04 (SD
23.22); p=0.001 Table 4) [43].

Similarly, patients with active relapsed disease had poorer
HADS anxiety and depression scores (7.03 and 6.09, respec-
tively) than patients with active but newly diagnosed disease
(4.84 and 3.06, respectively; on a scale of 1-21, where 1
represents no detrimental effect). Work productivity and ac-
tivity impairment (measured by WPAI) was also examined
and found scores of 46.18 and 26.4, respectively, on a scale
of 0—100 where 0 represents no detrimental effect), reflecting
a greater impairment in work productivity and activity associ-
ated with relapsed disease. Pettengel et al. demonstrated that
relapsed FL has a significant impact on health-related quality
of life across several QoL instruments.

Orlemans et al. 2014 used the EORTC-CLL-16 to evaluate
QoL according to treatment type (surveillance; radiotherapy;
R-CVP [rituximab, cyclophosphamide, vincristine, predni-
sone]/rituximab plus chlorambucil; R-CHOP). Newly diag-
nosed patients treated with chemoimmunotherapy had the
lowest health-related QoL due to their more advanced and less
localized disease, compared with those either under surveil-
lance or on radiotherapy, respectively [45].

No data were identified for the humanistic burden of MZL.

Discussion
To the best of our knowledge this is the first literature review

to summarize the burden of illness in the indolent NHL sub-
types FL and MZL. The search strategies used were designed
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to capture all recent publications addressing the burden of
illness across the four domains of epidemiology, economic,
clinical, and humanistic burden.

Our findings from the search and analysis of epidemiological
data reflect the orphan disease status of both FL. and MZL: few
studies were identified, and both the incidence and prevalence of
the NHL subtypes were very low. Across studies, and in the total
population, the incidence of FL was found to be slightly higher
than that of MZL. Furthermore, the majority of studies found a
higher incidence in males compared with females.

Economic data were identified for FL only, in four studies
from two countries (Denmark and the USA). The only avail-
able (USA) direct cost data showed the main driver of health
care cost was drug costs, and costs were higher for patients
who progress compared to those that do not. However, it is
worth noting that one-third of patients who go on long-term
sick leave cannot return to work because of FL, which im-
poses additional caregiver and societal burdens.

In the 24 real-world clinical studies included, survival data
were reported inconsistently but the most commonly reported
outcome was 5-year OS. Comparing such survival data across
FL and MZL may necessitate controlling for variables such as
age, sex, stage of disease at diagnosis, and treatment regimen
during the study. While additional directly comparable data
are needed to draw solid conclusions, there are some studies
that allow comparison across specific patient groups. One ex-
ample would be the study by Smith et al. (2015), where male
patients with FL had a 76.5% 5-year OS whereas for male
patients with MZL this was 60.7% [18].

Within disease subtypes, patient sex was shown to influence
OS. Smith et al. 2015 found no difference between males and
females for 5-year OS for FL but showed that female patients
with extranodal MZL had better survival outcomes than their
male counterparts [18]. Nabhan et al. 2016 found a similar dif-
ference between male and female patients with FL, with partic-
ularly improved mortality rates in females from younger (<
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60 years) age groups, suggesting that hormonal effects could play
a role in survival [36]. However, the authors stated that further
research is required to confirm this as previous studies identified
by the authors did not support the role of hormones in the devel-
opment of lymphoma among postmenopausal women [36].

As expected, patients diagnosed with more advanced FL
had poorer survival outcomes than those diagnosed earlier
[11, 24], stressing a need for improved early detection, and a
need for early treatment. This trend is also observed in patient
QoL, as per the findings of the humanistic burden review.
Based on the findings, QoL is driven by line and type of
treatment received, and patients’ response to treatment.
Preventing future relapses in FL with effective therapies
would have a positive impact on a patient’s QoL.

Limitations

Significant data gaps exist for all four aspects of the burden of
illness of FL and MZL. Epidemiological, economical, and
humanistic data were scarce across the G20 countries.
Epidemiological burden data were identified from seven
countries, but more than half of these studies were from the
USA. No epidemiology data were identified from South
America, the Indian subcontinent, Africa, the Middle East,
or Russia, and only one study reported data from Asia. Four
studies reported economic burden data: one from Denmark
and three from the USA. Although treatment of patients with
FL and MZL is inevitably a costly process due to the chemo-
therapies involved, this lack of data across a more diverse
cross section of economies is a significant data gap.

Humanistic burden data were only identified in patients
with FL. Comparisons across studies were difficult to make
due to the inconsistency in tools used to measure QoL with
two studies using established measures of QoL (FACT-Lym
and the EORTC-CLL-16) while one study used the unestab-
lished PCM. Identification of only three studies for humanistic
burden highlights this is also a significant data gap.

Given the large scope of this review, one significant limita-
tion was the non-comparability of study design, and nonstan-
dard use of outcome reporting categories: For example, age
group boundaries were not comparable between studies, and
studies reported data for disease stage separately or combined.
Likewise, treatment modality was diverse, with some studies
not reporting on the regimens used. Most importantly, although
a small number of studies reported data according to treatment
arm, these were too few in number to allow meaningful gener-
alizations to be made about clinical burden with each regimen.
The heterogeneity found among these studies further demon-
strates the challenges in performing research in orphan diseases.
The lack of published data characterizing these two orphan
diseases poses challenges to the conduct of clinical trials and
the ability to accurately depict meaningful outcomes with novel

therapies as illustrated by the slow improvements in survival of
FL patients despite more than 40 years of treatment [46].

Conclusions

This comprehensive burden of illness review demonstrates that,
for FL/MZL, increased monitoring of the incidence and preva-
lence, treatment outcomes, and the combined effect of disease
and treatment on patient QoL is critical to better characterize
these conditions. Further understanding on the economic im-
pact of FL/MZL will help healthcare decision makers determine
the impact to health care systems globally and how to best
manage the disease from a health care resource perspective.

Based on currently available evidence, FL and MZL con-
tribute to significant burdens on patients globally across many
domains. This in turn adds burden to healthcare systems and
caregivers, resulting in significant unmet need for more effi-
cacious therapies. Developing new treatments may lead to an
improvement in patient QoL and delay increasingly burden-
some costs for healthcare providers.
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