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ABSTRACT

Background. There are limited real-world data on health care
resource utilization (HCRU) among advanced melanoma
patients. The objective of this study was to describe HCRU and
health care costs associated with the management of advanced
melanoma patients receiving ipilimumab.
Methods. This retrospective multinational, observational study
included advanced melanoma patients from Australia, Ger-
many, Italy, and Spain who had received at least 1 dose of ipili-
mumab. Data extracted from medical charts included inpatient
admissions, outpatient visits, surgical procedures, laboratory
investigations, radiation therapy, imaging studies, and concomi-
tant medications. Cost estimates were based on unit costs from
country-specific standard reimbursement sources. Subgroup
analyses were performed for BRAF mutation status and ipilimu-
mab refractory patients, who had disease progression within 24
weeks of their last dose of ipilimumab.

Results. Mean age of 362 enrolled patientswas 60.6 years (stand-
ard deviation [SD] 14.4). During a median follow-up period of
30.2 weeks, 57% of patients were admitted to hospital and 16%
underwent surgery. Health care resource utilization rates varied
substantially across countries and were highest in Germany. Con-
comitant medications to treat adverse events were commonly
used. Subgroup analyses showed higher utilization rates among
ipilimumab refractory and BRAF mutant patients. Mean weekly
total costs associated with HCRU were lower in the pre-
progression period (e107; 95% confidence interval (CI): 79–145)
than in the post-progression period (e216; 95% CI: 180–259).
Conclusion. Health care resource utilization pattern and associ-
ated costs among patients treated with ipilimumab varied
greatly among countries and between pre- and post-progression
periods. There is a high economic burden associated with ipili-
mumab refractory melanoma. The Oncologist 2017;22:951–962

Implications for Practice: Metastatic melanoma patients treated with the anti-CTLA-4 inhibitor ipilimumab have a high utilization of
various types of health care services, such as inpatient hospital stays or doctor visits. There are differences across countries
regarding patterns of health care utilization and economic burden of the disease. Health care services are used more frequently
after patients experience progression of their disease. The study highlights that better therapies leading to durable response in
patients with metastatic melanoma have the potential to decrease health care costs and patient burden in terms of hospitalizations
and other health care services.

INTRODUCTION

The worldwide incidence of melanoma is increasing by 4.5%
per year with approximately 232,000 new cases diagnosed
every year [1, 2]. Early stage cutaneous melanoma has an
excellent prognosis following local resection, yet the progno-
sis is poor with unresectable stage III and IV disease [3]. Until

2011, the median length of survival with stage IV melanoma
was 6.2 months, the 1-year overall survival (OS) rate was
25.5% [4], and dacarbazine was the standard of care in most
countries, while participation in a clinical trial was also rec-
ommended [5].
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The treatment algorithm for advanced melanoma changed
in 2011 with the approval of the anti-CTLA-4 inhibitor ipilimu-
mab dosed at 3 mg/kg in Australia and the European Union
(EU) for previously treated unresectable or metastatic mela-
noma. By 2013, several targeted agents (vemurafenib, dabrafe-
nib, and trametinib) were also granted regulatory approval for
the approximately 50% of melanoma patients whose tumors
express a BRAF mutation [9]. The EU approval of ipilimumab
was extended to first-line treatment in October 2013, sup-
ported by data from two retrospective observational studies
conducted in treatment-na€ıve patients [6, 7]. Ipilimumab dem-
onstrated a significant benefit in OS [8], yet 10%–15% of
patients experienced an immune-related adverse reaction of
grade 3 or higher severity [8].

The timing of patients’ access to ipilimumab varied by
country, while local reimbursement terms were negotiated. In
Germany, ipilimumab was reimbursed through the statutory
health insurance as of EU approval and was further supported
by a positive vote from German Federal Joint Committee
(Gemeinsamer Bundesausschuss [G-BA]). In November 2012,
the Australian Pharmaceutical Benefits Advisory Committee
recommended reimbursement of ipilimumab for first- or
second-line therapy, beyond the second-line indication speci-
fied in the regulatory approval; however, funding did not com-
mence until August 2013. In Spain and Italy, ipilimumab was
reimbursed as of October 2012, following positive decisions
made by regional reimbursement bodies in Spain and the Ital-
ian Medicines Agency in February 2013.

Historically, hospitalizations have been more frequent
during supportive care than during systemic therapy [11].
Toy et al. analyzed administrative claims data from the U.S.
to compare total health care resource utilization (HCRU) and
associated costs between patients treated with ipilimumab
and those treated with vemurafenib as the initial treatment
[12]. The study showed twofold higher total health care
costs, but a lower rate of outpatient visits for the ipilimumab
cohort compared with the vemurafenib cohort. However,
the study had a very short follow-up period of only 6 months
and may not fully reflect health care utilization after the ini-
tial treatment.

Tarhini et al. conducted a retrospective chart review of
stage IV patients receiving first-line ipilimumab in the U.S. and
observed high hospitalization rates for short-term survivors and
a considerable increase in health care costs associated with
grade 3 or 4 adverse events [13]. Costs of imaging or concomi-
tant medications used to manage immune-related adverse
events, such as colitis or hypophysitis, were not considered
[13, 14]. There is heterogeneity across studies with regard to
study settings, populations, and approaches to describe
HCRU and associated costs related to these treatments. Con-
sidering the unique safety profile of ipilimumab, the aim of
this study was to assess real-world HCRU and costs associated
with managing advanced melanoma treated with ipilimumab,
excluding the costs of anti-melanoma therapy.

MATERIALS AND METHODS

Study Design
INTUITION (INternational STUdy on Ipilimumab Treatment utili-
zatION in real world clinical practice) was a retrospective chart

review study including adult patients with confirmed unresect-
able stage III or IV cutaneous melanoma as defined by the
American Joint Committee on Cancer [15] who were treated
with ipilimumab. Subjects from 19 sites in Germany, Australia,
Italy, and Spain were enrolled from sites which had treated a
minimum of 30 patients with ipilimumab and a minimum of
six after local regulatory approval. To avoid potential bias intro-
duced by including predominantly heavily pretreated subjects
treated just after regulatory approval, a consecutive sampling
strategy was employed. Working in reverse order from the lat-
est to the earliest index date, sites enrolled all eligible subjects
until the target minimum number of 50 patients per country
was achieved. Recruitment was then competitive at all sites
until the total enrollment target was achieved.

Patients were required to have an Eastern Cooperative
Oncology Group (ECOG) performance status� 2 and radio-
graphic evidence of disease at treatment initiation. Patients with
primary ocular or mucosal melanoma or who were enrolled in a
clinical trial or early access program were excluded.

Ethics committee approvals and informed consents were
obtained in accordance with local practice and regulations prior
to any data abstraction. This was a hypothesis-generating,
descriptive study; no sample size calculation was undertaken.

Data Collection
Individual patient data, including demographic characteristics,
clinical treatment history, HCRU, and clinical outcomes, were
abstracted by the treating physician and site personnel. Data
on HCRU included inpatient admissions, surgeries, health care
visits (outpatient, office-based, emergent care) laboratory
investigations, radiation therapy, imaging studies, and concomi-
tant medications, excluding visits for administration of anti-
melanoma therapy. Attribution of HCRU and use of concomi-
tant medications for management of adverse events was
reported per investigator judgment.

Costs
Cost estimates were calculated as the products of HCRU items
multiplied by the corresponding unit cost. Country-specific unit
costs were identified from standard costing sources as well as
publications, if official data were not available (Table 1). The ref-
erence year for the unit costs was 2014, the year the study was
commenced. In cases where unit costs from 2014 were not
available, the latest reference was used and was inflated to
2014-year cost using the health care price index. Costs were
reported in local currency for country-specific summaries. For
overall cost summaries, Australian dollars were converted to
Euros using the 2014 currency exchange rate (1 AUD5 0.677
EUR). Cost analyses were conducted from the health care payer
perspective based on reimbursement for non-privately insured
patients.

Costs for concomitant medications were calculated by mul-
tiplying the cost of a defined daily dose (DDD) by the number
of days the drug was taken [16]. The price for the lowest priced
product in each particular drug group was used and costs per
DDD were calculated based on the largest disposable package.
To reflect the payer perspective, co-payments of the insured as
well as potential pharmacy or manufacturer’s discounts were
subtracted from gross pharmacy retail prices [17, 18]. Concomi-
tant medication included all drugs used for management of
adverse events.
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Statistical Analysis
The analyses included all subjects who received at least one
dose of ipilimumab. Results on HCRU and costs are reported
for the entire period from initiation of ipilimumab to end of
study (EOS) and stratified by pre-and post-progression health
states. The pre-progression health state includes utilization
data up to 3 weeks prior to date of confirmed progression or
the date an investigator suspected disease progression which
was later confirmed. The post-progression health state includes
data from disease progression to EOS/death, whichever
occurred earlier. Summaries of HCRU and health care costs
were reported for the entire patient sample as well as stratified
by country.

Subgroup analyses were conducted for BRAF mutant
patients and for ipilimumab refractory patients who had
received at least 2 doses of ipilimumab and confirmed progres-
sion of disease as reported by the investigator within 24 weeks
of their last dose of ipilimumab.

Utilization of each type of health care service is described
by the number and percentage of subjects utilizing the service,
and the total and weekly number of events, calculated as the
total number of events divided by the time in weeks the sub-
ject was followed up in that health state. For inpatient visits,
the duration of hospitalization was further summarized.

To summarize the use of concomitant medications, the most
common concomitant medications (in�5% of all patients) were
reported. Costs were summarized by type of health care service
and were described in terms of total costs and weekly costs. In
addition, bootstrapped 95% CIs were calculated for the total
weekly cost per health state.

RESULTS

Demographics and Disease History
The study included 362 eligible patients who received at least 1
dose of ipilimumab. The mean follow-up time from ipilimumab
initiation to the last contact/death was 41.3 weeks (median:
30.2; minimum [min]: 1.3; maximum [max]: 185.6). In Australia,
the earliest treatment initiation date was September 2010, fol-
lowed by Spain and Germany (both July 2011), and Italy (April
2013). The latest date of data abstraction was between August
2014 (Australia) and April 2015 (Italy and Spain). At the end of
data abstraction, 252 (69.6%) patients had died (Table 2).

The mean age of all patients was 60.6 (SD 14.4) years. The
majority of patients were male (61.9%). Most patients had
either an ECOG performance status of 0 (54.7%) or 1 (40.1%).
Among all included patients, 82.3% had non-metastatic mela-
noma at the initial diagnosis and most (86.9%) had undergone
complete surgical resection after their initial melanoma diagno-
sis. At ipilimumab initiation, 96.4% of patients had stage IVmel-
anoma, and the greatest percentage of patients had lung
metastases. Of 346 patients tested, 121 (35.0%) had BRAF
mutant disease. A majority of patients received chemotherapy
prior to ipilimumab, most commonly dacarbazine (38.1%),
vemurafenib (16.6%), or “other specific inhibitors” (16.9%). The
mean time from diagnosis of stage IV cancer to first dose of ipi-
limumab was 12.0 months (median: 6.8; interquartile range:
6.8–13.7), and the majority (66.9%) of patients initiated ipilimu-
mab as a second line of therapy.

The highest percentage of patients (56.4%) received 4
doses of ipilimumab, with a mean number ipilimumab doses
per patient of 3.4 (min: 1; max: 8). The median duration of ipili-
mumab therapy was 12.0 weeks with a median dosing interval
between consecutive doses of ipilimumab of 21 days. Retreat-
ment with ipilimumab was uncommon and predominantly
seen in Australia. A total of 226 patients were ipilimumab
refractory.

Health Care Resource Utilization
Overall, 205 (56.6%) patients were admitted to the hospital
between initiation of ipilimumab and EOS, with a total of 471
hospital admissions (Table 3). The mean length of stay was 9.5
days (median: 3.0; min: 0; max: 113). Overall, 67.7% (281 of
415) of hospitalizations were related to the management of
melanoma and 8.4% were due to complications of melanoma
treatment, of which 10.1% (42 of 415) of hospitalizations were
attributed to ipilimumab regardless of whether they were
due to treatment complications. During the post-progression
period, the mean weekly totals for hospital admissions (0.031)
and length of hospital stay (0.249 days) were higher than dur-
ing treatment with ipilimumab (0.013 admissions and 0.093
days, respectively). The same was true for the number of
patients affected, with 145 (52.9%) of patients being admitted
to hospital after disease progression and 74 (22.4%) of patients
being admitted pre-progression. Hospitalization rates varied
significantly between countries, being highest in Germany,
where 115 (78.2%) patients had at least one hospitalization,
and lowest in Italy (15 patients [20.0%]).

Among patients who received outpatient care, 55 (15.2%)
had outpatient hospital visits, 52 (14.4%) had office-based vis-
its, and 24 (6.6%) had visits for emergent care. The weekly
totals of outpatient hospital and emergent care visits were
each higher during post-progression, whereas the weekly total
of office-based visits was higher during treatment with ipilimu-
mab. The average number of office-based visits per week
(0.052) was about 5 times higher in Spain than in Germany or
Australia (0.009).

Of all 362 patients, 58 (16.0%) underwent surgery, compris-
ing 4 (1.1%) patients with bowel resections and 54 (14.9%)
patients with other surgeries. All bowel resections (n 5 7) and
most other surgeries, 69 (92%), were attributed to melanoma
disease or treatment. No surgery was attributed to ipilimumab.
There were no differences in mean weekly surgeries between
pre- and post-progression. The percentage of patients having
surgeries was more than 4 times higher in Germany (30.6%,
n 5 45) than in the other countries (ranging from 2.7% to
7.9%). Overall, 102 (28.2%) patients received radiation therapy,
totaling 126 radiation treatment periods. Disease progression
was associated with an increased rate of radiotherapy: There
were 29 (10.6%) patients who underwent radiation therapy
prior to disease progression, compared to 68 (24.8%) patients in
the post-progression period. The overall mean number of radio-
therapy sessions per patient was 2.1 (min: 0; max: 31; SD: 4.6).

Overall, most patients underwent hematology (n 5 235;
64.9%) and chemistry (n 5 225; 62.2%) investigations; just
over half (n 5 187; 51.7%) were tested for thyroid function
and 14.4% (n 5 52) were tested for pituitary function using
the adrenocorticotropic hormone (ACTH) stimulation test
(supplemental online Table 1). With the exception of ACTH
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Table 2. Disposition of patients and baseline characteristics

Characteristics
Australia
n 5 102

Germany
n 5 147

Italy
n 5 75

Spain
n 5 38

Total
n 5 362

Disposition at end of data abstraction

Deceased, n (%) 54 (52.9) 115 (78.2) 54 (72.0) 29 (76.3) 252 (69.6)

Cause of death, n (%)a

Melanoma disease related 40 (74.1) 105 (91.3) 45 (83.3) 27 (93.1) 217 (86.1)

Melanoma treatment
related complication

0 1 (0.9) 0 0 1 (0.4)

Other 2 (3.7) 1 (0.9) 1 (1.9) 2 (6.9) 6 (2.4)

Unknown 12 (22.2) 8 (7.0) 8 (14.8) 0 28 (11.1)

Alive, n (%)a 48 (47.1) 32 (21.8) 21 (28.0) 9 (23.7) 110 (30.4)

Follow-up time in wk, mean (SD) 44.8 (44.5) 42.2 (36.0) 37.4 (23.7) 35.5 (30.8) 41.3 (36.1)

Demographics

Age, yr

Mean (SD) 58.2 (15.7) 62.6 (13.4) 62.3 (13.9) 55.8 (14.3) 60.6 (14.4)

Median (min, max) 59.5 (22.0, 88.0) 65.0 (25.0, 88.0) 65.0 (23.0, 88.0) 54.0 (26.0, 81.0) 63.0 (22.0, 88.0)

Gender, n (%)

Female 34 (33.3) 53 (36.1) 33 (44.0) 18 (47.4) 138 (38.1)

Male 68 (66.7) 94 (63.9) 42 (56.0) 20 (52.6) 224 (61.9)

ECOG performance status, n (%)

0 43 (42.2) 86 (58.5) 51 (68.0) 18 (47.4) 198 (54.7)

1 47 (46.1) 58 (39.5) 23 (30.7) 17 (44.7) 145 (40.1)

2 12 (11.8) 3 (2.0) 1 (1.3) 3 (7.9) 19 (5.2)

Disease history

Time from melanoma diagnosis
to first dose of ipilimumab in yr,
mean (SD)

4.4 (3.8) 5.0 (5.8) 4.0 (4.2) 3.6 (5.6) 4.5 (4.9)

BRAF status, n (%)

No test performed 0 12 (8.2) 3 (4.0) 1 (2.6) 16 (4.4)

Positive 29 (28.4) 53 (36.1) 29 (38.7) 10 (26.3) 121 (33.4)

BRAF V600Db 0 0 0 1 (10.0) 1 (0.8)

BRAF V600Eb 20 (69.0) 27 (50.9) 25 (86.2) 6 (60.0) 78 (64.5)

BRAF V600Kb 4 (13.8) 6 (11.3) 2 (6.9) 0 12 (9.9)

BRAF V600Rb 1 (3.4) 0 (0.0) 0 (0.0) 0 1 (0.8)

Otherb 0 2 (3.8) 1 (3.4) 0 3 (2.5)

Unknown if BRAF
V600D,-E,-K, or -Rb

4 (13.8) 18 (34.0) 1 (3.4) 3 (30.0) 26 (21.5)

Uncertain 2 (2.0) 0 0 1 (2.6) 3 (0.8)

Wild-type 71 (69.6) 82 (55.8) 43 (57.3) 26 (68.4) 222 (61.3)

Advanced melanoma
diagnosis type, n (%)

Metastatic disease 100 (98.0) 138 (93.9) 74 (98.7) 35 (92.1) 347 (95.9)

Unresectable Stage III 2 (2.0) 9 (6.1) 1 (1.3) 3 (7.9) 15 (4.1)

Location of metastasis, n (%)

Cutaneous 45 (44.1) 50 (34.0) 19 (25.3) 12 (31.6) 126 (34.8)

Lung 65 (63.7) 89 (60.5) 53 (70.7) 21 (55.3) 228 (63.0)

Brain 29 (28.4) 50 (34.0) 14 (18.7) 4 (10.5) 97 (26.8)

Other 66 (64.7) 112 (76.2) 60 (80) 24 (63.2) 262 (72.4)

(continued)
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stimulation tests, the weekly number of laboratory investiga-
tions was higher during the post-progression health state.
Positron emission tomography (PET) or computer tomogra-
phy (CT) imaging was received by 216 (59.7%) of patients, fol-
lowed by 104 (28.7%) receiving magnetic resonance imaging
(MRI), 51 (14.1%) receiving ultrasonography, and 43 (11.9%)
receiving conventional radiography. The proportion of
patients receiving MRIs was higher in Germany (53.1%;
n 5 78 out of 147) than in the other countries (4.0% to
28.7%). Imaging was more frequent after progression than
during treatment with ipilimumab.

Health care resource utilization in the subgroups of ipilimu-
mab refractory patients and patients with BRAF mutated
tumors are shown in Table 4 and supplemental online Table 2.
Results indicate that patients in the refractory analysis set had
higher weekly utilization rates than patients in the full analysis
set for almost all resource categories, including laboratory
investigations and imaging. Higher weekly utilization rates were
also observed among BRAF mutant melanoma patients, with
the exception of weekly totals for thyroid function tests and
ACTH stimulation tests, which were slightly lower than in the
full analysis set.

Concomitant medications most commonly used to treat
adverse events included dexamethasone (19.1% of patients;
n 5 69), oxycodone hydrochloride (HCl) (9.1%; n 5 33) and par-
acetamol (5.0%; n 5 18), methimazole sodium (7.7%), and
metoclopramide (5.8%; n 5 21) (Supplemental Table 3). Inflixi-
mab was used only for 2 out of the 362 patients. Similar pat-
terns were observed for ipilimumab refractory and BRAF
mutant patients.

Health Care Resource Costs
Excluding drug costs for systemic anti melanoma therapy, total
weekly costs from start of treatment with ipilimumab until EOS
were highest in Germany (e233), followed by Australia (215
AUSD, corresponding to e146), Spain (e129), and Italy (e91). In
each country and for almost all cost categories, weekly total
costs were higher in the post-progression health state than in
the pre-progression health state (Table 5). The only exceptions
are costs for laboratory testing (each country), surgery costs in
Australia, and concomitant drug costs in Germany, where pre-

progression costs were higher than post-progression costs.
Overall, inpatient stays accounted for the highest portion of
overall weekly total costs (e107), followed by costs for radio-
therapy (e18), and costs for surgeries (e16). However, this rank
order was not consistent across countries.

DISCUSSION

This was a multi-site retrospective study conducted in four dif-
ferent countries utilizing real-world data to describe HCRU and
associated costs among advanced melanoma patients treated
with ipilimumab. The focus was to estimate the economic
impact associated with monitoring patients for and managing
immune-related toxicities associated with use of ipilimumab.

Overall, patients had high rates of HCRU, both while on ipili-
mumab treatment and after disease progression. More than
half of the patients were admitted to a hospital and one in six
patients underwent surgery. Rates of HCRU varied substantially
across countries and were highest in Germany, especially with
respect to the frequency of hospitalization and surgery. In con-
trast, the number of weekly office-based visits was highest in
Spain and imaging costs were highest in Australia. Health care
resource utilization was higher in the post-progression period
than in the pre-progression period, except for office-based vis-
its, surgeries, and some laboratory investigations. Subgroup
analyses showed that weekly utilization was mostly higher for
ipilimumab refractory and BRAF mutant patients as compared
to the full analysis set. Concomitant medication to treat
adverse events was common but consisted mostly of dexa-
methasone. Only two patients received Infliximab. Total weekly
costs over the study period were highest in Germany, but in
every country and for almost all cost categories, weekly total
costs were higher in the post-progression health state than in
the pre-progression health state. Overall, inpatient stays
accounted for the highest proportion of weekly total costs, fol-
lowed by costs for radiotherapy and surgeries.

Our findings that HCRU and associated costs varied across
countries is consistent with results from the MELODY study
[CA184068; Bristol-Myers Squibb], a retrospective chart review
conducted in three European countries prior to the availability
of ipilimumab and vemurafenib [11]. The MELODY study also

Table 2. (continued)

Characteristics
Australia
n 5 102

Germany
n 5 147

Italy
n 5 75

Spain
n 5 38

Total
n 5 362

Utilization of ipilimumab

Line of initial administration
of ipilimumab, n (%)

1 10 (9.8) 20 (13.6) 2 (2.7) 4 (10.5) 36 (9.9)

2 74 (72.5) 91 (61.9) 57 (76.0) 20 (52.6) 242 (66.9)

3 16 (15.7) 27 (18.4) 12 (16.0) 12 (31.6) 67 (18.5)

4 2 (2.0) 9 (6.1) 4 (5.3) 2 (5.3) 17 (4.7)

Doses per patient, mean (SD) 3.5 (1.8) 3.2 (1.2) 3.5 (0.9) 3.2 (1.3) 3.4 (1.4)

Regimen duration in wk, median 12.0 12.0 12.0 11.9 12.0

Table includes all eligible patients who received at least 1 dose of ipilimumab.
Follow-up time was calculated as the date of first dose of ipilimumab to last contact date.
Regimen duration is defined as the number of weeks from first to last dose of ipilimumab plus 21 days.
aPercentages based on cumulative total.
bPercentages are based on the number of patients that are BRAF positive.
Abbreviations: ECOG, Eastern Cooperative Oncology Group; max, maximum; min, minimum.
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found that inpatient stays accounted for the highest portion of
overall total costs, and reported similar estimates of total inpa-
tient cost per patient. The variation in inpatient costs observed
in this study can partly be explained by different rates of hospi-
talizations, which were highest in Germany and lowest in Italy.
The low number of hospitalizations in Italy is consistent with
results from the MELODY study and data reported from an Ital-
ian extended access program, and may be explained by the
likely preference of Italian health care providers to treat
patients on an outpatient basis [11, 19]. However, as the num-
ber of outpatient visits for Italy was low as well, this may also
be indicative of some general underreporting for hospitaliza-
tions and outpatient visits in Italy. Further differences in HCRU
may be caused by different treatment preferences, national
guidelines and reimbursement for treatment of melanoma, or
to the different time periods covered by the country-specific
data. For example, follow-up time for Italy was shorter than
other countries, with the earliest first dose of ipilimumab being
administered in April 2013.

Two other studies examined HCRU and associated costs in
patients treated with ipilimumab. Toy et al., an administrative
U.S. claims database analysis, included patients who received
ipilimumab as the initial treatment for metastatic melanoma
[12]. The overall monthly total of hospitalizations reported by
Toy et al. (0.14) was slightly higher, but of the same order of
magnitude as the corresponding estimate in this study (0.10
per month, or 0.024 per week). Tarhini et al. conducted a retro-
spective chart review of 273 stage IV patients receiving first-line
ipilimumab in the U.S. [13]. Excluding costs of systemic therapy,
this study reported monthly total healthcare costs of $690 dur-
ing and $1,071 following treatment with ipilimumab, which are
comparable with the mean total costs in our study, which were
e463 per month (e107 per week) in the pre-progression health
state, and e935 per month (e216 per week) in the post-
progression health state. Similar to our study, Tarhini et al. found
that mean monthly costs in almost all categories were higher in
the post-regimen period than during the treatment period [13].

Our study showed that a large number of patients received
concomitant medications to manage adverse events, both dur-
ing treatment and after progression. Most commonly used
medications were corticosteroids and various types of pain
medication. Costs for concomitant medications were similarly
high before and after progression on ipilimumab. This may indi-
cate that there is a potential to decrease costs for therapies
associated with a better adverse events profile. The economic
impact of adverse events is also highlighted in the study of Tar-
hini et al., which observed a substantial increase in temporal
healthcare costs for dosing intervals with at least one grade 3
or 4 adverse event [13].

Our study showed high rates of hospitalizations and other
health care resources for patients after progressing on ipilimu-
mab, and HCRU was generally higher in ipilimumab refractory
patients. This demonstrates that, despite the availability of
modern therapies for metastatic melanoma, there is still a high
unmet medical need, especially in ipilimumab refractory
patients. Research in this space has recently resulted in, for
example, the regulatory approval of PD-1 inhibitors (pembroli-
zumab, nivolumab) in patients with metastatic melanoma in
the U.S., Australia, and the EU, as well as new combination
treatments for BRAF-V600-mutation positive patients. Recently,
data was presented comparing ipilimumab at 10 mg per kg to
the on-label dose of 3 mg per kg. The higher dose demon-
strated superior OS (HR 0.84 95% CI 0.74–0.99) but was associ-
ated with greater toxicity: 30% versus 14% of patients
experiencing a grade 3–4 immune-mediated adverse event
[48]. Given melanoma patients tend to be relatively young and
are members of the working-age population, treatment options
with durable responses and better toxicity profiles have the
potential to reduce the indirect cost of melanoma to society.

Data from clinical trials are unlikely to represent the spec-
trum of patients treated in clinical practice. A strength of this
study is its use of data obtained from medical charts to analyze
the real-world use of ipilimumab in four different countries.
There may be a variation in reporting and documentation

Figure 1. Percentage of patients admitted to hospital (A) and weekly total costs associated with health care resource utilization (e) (B).
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across sites and countries [20]. Use of medical chart data may
underestimate HCRU given its completeness depends on
exchange of information among health care service providers.
As costing approaches were based on unit costs and national
average costs per resource used, and/or reimbursement tariffs,
rather than the actual patient specific costs, there is some
uncertainty in the estimation of health care costs related to the
availability and quality of published unit cost estimates. Finally,
in some cases, the follow-up period after the end of ipilimumab
therapy was relatively short; this may have limited the validity
of HCRU estimates for the post-treatment period.

The cost of new drug therapies now composes a greater
proportion of the total cost of managing patients compared to
the situation 5 years ago. Cross-country comparisons on drug
costs are complex since each health system utilizes unique cri-
teria to determine value and to negotiate reimbursement
terms for their populations. Several health technology bodies
have considered drug costs in their evaluations. In 2012 and
2014, the German G-BA issued two resolutions referencing an
ipilimumab cost per patient per year of e91,022.76 [45] and
e82,461.56 [46], respectively. In 2012, the public summary
document from the Australian PBAC does not reference a price
but recommends the listing of ipilimumab for metastatic mela-
noma subject to a risk-share arrangement involving aspects of
appropriate use, maintenance of cost-effectiveness, and man-
aging financial risk to the government [47].

CONCLUSION
This study found that rates of resource utilization and associ-
ated health care costs for managing metastatic melanoma
patients treated with ipilimumab were high during treatment
and after disease progression, but they remained substantially
higher after progression than pre-progression. The results high-
light the high unmet need for therapies that are more effective
and have better toxicity profiles. Given the unique toxicity pro-
file of immune checkpoint inhibitors, additional research is war-
ranted using real-world observational data to assess the
incremental cost of managing advanced melanoma patients

who may be treated with alternative regimens or newer
immune-oncologic agents.
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