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Simple Summary: This review summarizes the history of the development of drugs for malignant 
pleural mesothelioma, including immune checkpoint inhibitors, compares multiple treatment 
regimens, and discusses current pharmacoeconomic challenges, detailing the introduction of 
immune checkpoint inhibitors for mesothelioma for the first time in Japan. It also examines the 
reasons for the lack of drug approval for mesothelioma, a rare cancer, from the perspective of 
insurance approval status in each country. We find that in Japan and other countries where 
pharmaceutical approval by drug regulatory authorities is ranked higher than guideline approval, 
it is impossible to deliver new drugs to patients without obtaining approval by drug regulatory 
authorities. Against this background, the introduction of immune checkpoint inhibitors for 
mesothelioma for the first time in Japan led to a paradigm shift in the pharmaceutical treatment of 
mesothelioma worldwide. 

Abstract: In February 2004, the Food and Drug Administration (FDA) was the first to approve the 
combination of cisplatin (CDDP) and pemetrexed (PEM) as standard first-line chemotherapy for 
untreated, unresectable malignant pleural mesothelioma (MPM). However, after that approval, no 
progress was made in the standard first-line treatment of MPM for almost 15 years. Positive results 
from a phase 3 study (Mesothelioma Avastin Cisplatin Pemetrexed Study: MAPS) verifying the 
effect of bevacizumab, an anti-angiogenesis agent added to CDDP/PEM for unresectable MPM, 
were published in The Lancet in December 2015; however, this did not lead to approval by national 
drug regulatory agencies. Furthermore, no second-line treatment was established for cases 
refractory to CDDP/PEM. In August 2018, the Pharmaceuticals and Medical Devices Agency of 
Japan was the first in the world to approve monotherapy with nivolumab, an immune checkpoint 
inhibitor (ICI), for previously unresectable, advanced, or recurrent MPM. Following Japan, in 
October 2020, the FDA approved the combination of nivolumab and ipilimumab for the treatment 
of previously untreated, unresectable MPM. In this article, we review the transition of drug 
treatment for MPM, in light of the historical background, focusing on the benefits of ICIs. 

Keywords: malignant pleural mesothelioma; immune checkpoint inhibitor; orphan drug; good 
clinical practice; Pharmaceuticals and Medical Devices Agency 

 

1. Introduction 

The main thoracic malignancies in Japan, in terms of number of deaths and morbidity, are 
primary lung cancer (75,394/126,548: 2019) and malignant pleural mesothelioma (1,466/1,835: 2019) 
[1,2]. Both of these cancers are on the rise, with about a 70-fold difference in their total number of 
cases (Table 1). 
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Table 1. Thoracic malignancies in Japan (number of deaths/incidence ). 

Thoracic malignancies 
in Japan [2019] 

Primary Lung Cancer  Malignant Pleural 
Mesothelioma 

 Male Female Total Male Female Total 
Number of deaths 

  
53,338 22,056 75,394 1,220 246 1,466 

Incidence 
  

84,325 42,221 126,548 1,509 326 1,835 

Number of deaths/ 
Incidence  

 59.58%  79.89% 

Source: Cancer Incidence of Japan 2019, Cancer And Disease Control Division, Ministry of Health, Labour And 
Welfare [2]. 

Nevertheless, in clinical trials aimed at the development of new drugs, mesothelioma has been 
treated in the same way as lung cancer. Treatments for lung cancer have been developed, based on 
new cell-killing anticancer agents, various molecularly targeted therapeutics, immune checkpoint 
inhibitors (ICIs), etc. While the treatment of lung cancer had been rapidly advancing and fragmented, 
no new anticancer drugs for mesothelioma were developed for about 15 years, a trend commonly 
recognized in Japan and globally. Under these circumstances, in 2018, Japan led the world in the 
advancement of drug therapy for mesothelioma when the Pharmaceuticals and Medical Devices 
Agency (PMDA) approved nivolumab, designated as an orphan drug, as monotherapy for previously 
treated malignant pleural mesotheliomas (MPMs) [3].  

In this article, we review the unique evolution of drug therapy for MPM, in light of the historical 
background, focusing on the true benefits of ICIs in the treatment of this condition. 

2. Chemotherapy for MPM 

Prior to 2003, various cytotoxic anticancer agents, with a median survival of approximately 6‒8 
months, had been tested as single agents or in combination, but none were considered a standard 
treatment for MPM [4]. Subsequently, in February 2004, the FDA became the first regulatory agency 
in the world to approve cisplatin (CDDP) plus pemetrexed (PEM) combination therapy as a standard 
first-line treatment for untreated and unresectable MPM. This was based on the results of a phase III 
clinical trial (EMPHACIS trial: Evaluation of Mesothelioma in a Phase III Trial of Pemetrexed with 
Cisplatin) published in 2003 by Vogelzang et al., which compared CDDP monotherapy with CDDP 
plus PEM in 456 patients with MPM [5]. In a comparative study, the median survival values of CDDP 
monotherapy and CDDP plus PEM were 9.3 months and 12.1 months, respectively, with response 
rates of 16.7% and 41.3%, respectively. The 1-year survival rate was 50.3% in the combination group 
compared with 38.0% in the CDDP-only group (Figure 1). Based on these results, CDDP plus PEM 
combination therapy was approved in Japan by the PMDA in January 2007, and has been 
administered as the only approved first-line treatment for untreated MPM to date. We also 
confirmed, by analyzing all 953 cases registered as post-marketing surveillance, that treatment with 
CDDP plus PEM for MPM has the same safety and efficacy as preclinical studies and is generally 
tolerable [6]. 
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Figure 1. EMPHACIS trial. Median survival of CDDP vs CDDP/PEM for MPM. CDDP: cisplatin; PEM: 
pemetrexed; MPM: malignant pleural mesothelioma. 

However, it is difficult to say that CDDP plus PEM has a sufficient effect on survival, and while 
there was a great desire for more effective drugs, no new drug for MPM had been approved since 
2004. 

One of the reasons for this is that clinical trials focused on developing new drugs for 
mesothelioma have been conducted following similar protocols as those for lung cancers, which 
affect approximately 70 times more patients. As a result, there has been a significant delay in 
advancing the treatment options for mesothelioma. 

3. Angiogenesis Inhibitors Against MPM 

The 14 years from 2004 to 2018 were not without progress in the medical treatment of MPM. In 
fact, positive data on bevacizumab, a monoclonal antibody against VEGF-A, were reported in a study 
titled "Phase 3 study of the effect of Bev added to CDDP/PEM on unresectable MPM (MAPS trial)” 
[7], published in The Lancet in December 2015. The study was conducted over a period of 
approximately 6 years, from February 2008 to January 2014, and a total of 448 patients with MPM 
were randomized (223 patients (50%) in the CPB (CDDP/PEM/bevacizumab) group, 225 patients 
(50%) in the CP (CDDP/PEM) group): 75% were men, the median age was 65.7 years, 81% had the 
epithelial type, 97% had an Eastern Cooperative Oncology Group performance status (PS) score 0‒1, 
and 57% were smokers. 

Treatment consisted of CDDP (75 mg/m2) plus PEM (500 mg/m2) (+/- bevacizumab (15 mg/kg)) 
administered once every 3 weeks for a maximum of 6 cycles. Only 74.9% of the CPB group and 76.0% 
of the CP group completed 6 cycles, with a median follow-up of 39.4 months and no difference 
between the two groups. 

The median overall survival (OS) for the primary endpoint was significantly longer in the CPB 
group (18.8 months, 15.9‒22.6) than in the CP group (16.1 months, 95% CI: 14.0‒17.9) (Hazard ratio 
(HR): 0.77, 95% CI: 0.62‒0.95, p = 0.0167). Progression-free survival (PFS) also improved significantly 
in the CPB group (9.2 months vs. 7.3 months, HR: 0.61, 95% CI: 0.50‒0.71, p < 0.0001) (Figure 2). 
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Figure 2. MAPS trial. CPB vs CP for untreated MPM (median OS 18.8 versus 16.1 months median PFS 
9.2 versus 7.3 months). MAPS: Mesothelioma Avastin Cisplatin Pemetrexed Study; CPB: 
cisplatin/pemetrexed/bevacizumab; CP: cisplatin/pemetrexed; MPM: malignant pleural 
mesothelioma; OS: overall survival; PFS: Progression-Free Survival. 

The results of the MAPS trial prompted the entire world to move toward acquiring additional 
adaptations of bevacizumab for MPM. In July 2015, CDDP/PEM/bevacizumab was recommended as 
the first-line treatment for MPM in the National Comprehensive Cancer Network (NCCN) Guideline 
Version 2. In Japan, bevacizumab (Avastin ®) received orphan drug designation for the treatment of 
MPM from the Ministry of Health, Labour and Welfare in December 2016, and an expanded access 
program phase II clinical trial (Study JO 39183) [8] was conducted to investigate the tolerability and 
safety of a 3-drug combination of CDDP, PEM, and bevacizumab in previously untreated 
unresectable MPM. However, starting from 2017, a corporate decision was made that posed 
challenges in using the MAPS trial data as an application for regulatory approval from the FDA and 
the European Medicines Agency (EMA). The detailed reasons for this decision have not been 
disclosed. In Japan, a notice of termination of bevacizumab studies and other activities on MPM was 
submitted to the Ministry of Health, Labour and Welfare in June 2017, which led to the revocation of 
bevacizumab's orphan drug designation. As a result, the MAPS trial results did not lead to the first 
new drug application in nearly 10 years since CDDP/PEM. 

This series of events has prompted researchers to suggest that the acceptance of a paper in a top-
tier journal and pharmaceutical approval of a new drug have similarities and differences, and 
highlights the importance of adherence to good clinical practice. 

4. Immune Checkpoint Inhibitors Against MPM 

After nivolumab was designated as an orphan drug by the Ministry of Health, Labour and 
Welfare of Japan in December 2017, it was approved by the PMDA in August 2018 for previously 
treated, advanced or recurrent MPM. Until then, no drug had received regulatory approval for 
previously treated, advanced, or relapsed MPM. The MERIT trial was based on the open-label, single-
arm phase II study conducted in Japanese patients with unresectable, advanced, or recurrent MPM 
(34 patients: 24 after primary treatment and 10 after secondary treatment), referred to as the MERIT 
trial [9]. The results achieved an objective response rate (expected 19.2%) as the primary endpoint at 
29.4% (10/34 patients) (95% CI: 16.8‒46.2%) with a median PFS of 6.1 months (95% CI: 2.9‒not 
reached) and a median OS that had not been reached (Figure 3). 
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Figure 3. MERIT trial for pretreated MPM. Nivolumab-related OS (a), PFS (b) (median OS (a) 17.3 
months PFS (b) 6.1 months). MPM: malignant pleural mesothelioma; OS: overall survival; PFS: 
Progression-Free Survival. 

The fact that nivolumab received additional approval from the results of the MERIT study, 
which had only 34 cases, caused controversy in Japan. The fragility of the evidence was one of its 
limitations. However, the fact that the PMDA approved nivolumab for MPM was highly appreciated 
by other countries and was truly an epoch-making event in the development of drugs for 
mesothelioma treatment, which had been performed in accordance with the treatment for lung cancer 
[3]. In addition, the usefulness of nivolumab in previously-treated progressive/recurrent MPM was 
verified in the CONFIRM study. Thus, the PMDA's decision to approve nivolumab ahead of the 
world was decisive [10]. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 20 February 2024                   doi:10.20944/preprints202402.1049.v1



 6 

 

In light of the Japanese decision and based on the results of the CheckMate 743 trial [11], in 
October 2020, the FDA approved the combination of nivolumab and ipilimumab as the first and only 
immunotherapeutic agents for untreated, unresectable MPM. The combination therapy was 
recognized worldwide as the first new systemic therapy approved by the FDA for first-line treatment 
of MPM in 16 years and was recommended by the National Comprehensive Cancer Network 
(NCCN) Clinical Practice Guidelines in Oncology-Malignant Pleural Mesothelioma (Version 1.2022) 
[12,13]. 

The results of the CheckMate 743 trial (in which Japan and China were Asian participants), an 
open-label, multicenter, randomized phase III trial in patients with untreated MPM (n = 605), showed 
that the combination of nivolumab and ipilimumab significantly prolonged survival compared with 
conventional standard chemotherapy (platinum and PEM), with a primary endpoint of a median OS 
of 18.1 months (95% CI: 16.8–21.4) in the nivolumab-ipilimumab group, 14.1 months (95% CI: 12.4–
16.2) in the standard chemotherapy group, HR 0.74 (95% CI: 0.60–0.91), p = 0.0020, and significant 
prolongation in the nivolumab plus ipilimumab group (Figure 4) [13]. The results of the CheckMate 
743 study were submitted to The Lancet for early publication almost immediately after FDA approval 
[11]. 

In addition, follow-up data from the CheckMate 743 trial have provided new insights into the 
time to end ICI therapy, which is now one of the challenges of ICI therapy for thoracic malignancies. 
While it is clear that the development of ICIs that inhibit the PD-1 pathway has dramatically changed 
the treatment of patients with advanced/recurrent non-small cell lung cancer, the prognostic 
significance of their continued use is controversial and inconclusive, especially for patients who have 
not progressed over a set period of time[14]. Patient-reported outcome results, one of the follow-up 
data from the MPM CheckMate 743 trial, revealed that continuation of ICI combination therapy for 2 
years was beneficial [15]. The patient-reported outcome results that stemmed from the CheckMate 
743 trial demonstrated that the combination of nivolumab and ipilimumab in MPM provides a 
virtuous cycle that preserves activities of daily living and quality of life and, as a result, allows for 
the continuation of ICI therapy. 

In this way, treatment for MPM, which has been used in the past as a treatment for lung cancer, 
has come to rival that for lung cancer. Moreover, the question of the best time to end ICI led MPM to 
gain a certain perspective ahead of lung cancer treatment. The potential to catch up from nearly 20 
years of lung cancer treatment may also be one of the benefits that ICIs have brought to the treatment 
of MPM. 
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Figure 4. Checkmate 743 for untreated MPM. nivolumab /ipilimumab vs. Chemotherapy. Median OS 
of (a) All cases (median OS 18.1 months vs. 14.1 months) (b) Epithelioid (median OS 18.7 months vs. 
16.5 months) (c) Non-epithelioid (median OS 18.1 months vs. 8.8 months) 
MPM: malignant pleural mesothelioma; OS: overall survival. 
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5. Critical Challenges to Resolve in ICI Treatment for MPM 

There is a scientific basis for the combination of nivolumab and ipilimumab in the treatment of 
MPM. Nivolumab and ipilimumab both target immune checkpoint proteins, which are distinct and 
even complementary [16]. The clinical benefits of nivolumab and ipilimumab have also been 
demonstrated in multiple other tumor types, and this combination has been approved for the 
treatment of melanoma, renal cell carcinoma, hepatocellular carcinoma, colorectal cancer with high 
microsatellite instability or mismatch repair deficiency, and non-small cell lung cancer with a 
confirmed clinical response [17]. 

Messori et al. indirectly compared four current novel treatments for inoperable MPM based on 
individual patient data retrospectively reconstructed from each of the four trials [18]. This study 
compared PEM plus CDDP, previously considered the standard of care for inoperable pleural 
mesothelioma, as a control against four new treatments (nivolumab + ipilimumab, bevacizumab + 
PEM + CDDP, pembrolizumab monotherapy, and durvalumab + PEM + CDDP). The Shiny method 
(or IPDfromKM: the individual patient data from published Kaplan-Meier curve method), which has 
been proven to be the best in the field for extracting highly reliable data, was employed using a novel 
technique to reconstruct individual patient data from the current Kaplan and Meier curves [19]. The 
results were as follows: 

Nivolumab + ipilimumab and bevacizumab + PEM + CDDP showed a better OS compared with 
controls (HR, 0.79 and 0.79, respectively; p < 0.05). Pembrolizumab demonstrated only a numerical 
improvement (p > 0.05). In contrast, OS worsened with durvalumab + PEM + CDDP [18]. 

The study showed that new treatments for inoperable mesothelioma have similar efficacy and 
generally provide a small but significant survival benefit compared to standard treatments. There 
remains no consensus on which of these treatment options is superior with regard to efficacy. 
Therefore, further research needs to be conducted in this area. 

Generally, clinical trials aimed at drug approval for an indication, such as the CheckMate 743 
trial, are the result of several large, well-designed clinical trials with extremely high levels of evidence 
[20]. However, the eligibility criteria for such clinical trials are very strict, and the evidence is based 
on carefully selected cases. For many cases “unfit” for clinical trial that are seen in clinical practice, 
such as patients with poor PS, complications of interstitial pneumonia and organ damage, and 
patients with multiple cancers, it is not possible to extrapolate the evidence as it is. 

Kerrigan et al. used a propensity score-matched, weighted analysis of MPM, and their study 
found that there was no difference in OS by choice of 1st line PEM + CDDP, 2nd line immunotherapy 
or chemotherapy, or by receipt of maintenance therapy [21]. 

Therefore, it is still unclear how nivolumab plus ipilimumab will impact real-world cases of 
MPM or if this immunotherapy will truly be a paradigm shift for the treatment of patients with MPM. 

When these new advances in cancer treatment emerged, including those for MPM, the beneficial 
results justified the high patient costs. Recently, the profit/cost ratio has gradually reversed to the 
break-even point, and we are approaching a situation in which the cost of new cancer treatments is 
out of reach for many patients. This trend has been recognized by the medical and scientific 
communities, and as a result, many attempts have been made to address the ethical issue of setting 
fair prices for future cancer treatments (Figure 5) [22]. 
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Figure 5. The growth rates of the costs (red) vs. outcomes (green) of cancer care are expressed as the 
derivative D[fx0] of both functions (i.e.: the angular coefficient at any specific point of each field). 

In 2017, a Markov model comparing the cost-effectiveness of adding bevacizumab to PEM plus 
CDDP was established for Chinese payers, and the model's output indicators included the patients' 
quality-adjusted life years, lifetime costs, and incremental cost-effectiveness ratio [23]. Further, a 
study extrapolating this Markov model and evaluating the cost-effectiveness of nivolumab plus 
ipilimumab and PEM plus CDDP/carboplatin as first-line agents for unresectable MPM from a 
payer's point of view in the United States found that nivolumab plus ipilimumab had no economic 
advantage over CDDP/carboplatin in patients with unresectable MPM [24]. The study used $150,000 
as the willingness-to-pay threshold and concluded that immunotherapy had no economic advantage 
over conventional chemotherapy for first-line treatment of unresectable MPM [24]. 

Another study suggested that the incremental cost-effectiveness ratio of nivolumab plus 
ipilimumab as a first-line treatment for unresectable MPM exceeds the theoretical willingness-to-pay 
threshold in the United States, suggesting that nivolumab plus ipilimumab may not be a cost-effective 
option [25]. 

Therefore, Ye et al. suggested that changing the price of nivolumab and ipilimumab is a valid 
and viable strategy for the efficient use of nivolumab and ipilimumab, and health insurance 
authorities should negotiate with pharmaceutical companies to ensure fair drug prices and adjust 
health insurance lists to reduce the burden of patient care [25]. 

This conclusion seems to be valid, and, the conclusion is one of the issues to be discussed in the 
near future, even after ignoring the fact that there may be some problems with the comparison, for 
example regarding chemotherapy (which has already expired, and many cheaper generics are now 
available) and the most expensive drugs in the United States (the drug price before the patent 
expired). 

6. Circumstances surrounding medical treatment for MPM in different countries 

The history of pharmaceutical approval for MPM in various countries is shown in Table 2. The 
regulatory approval of treatments for MPM by national authorities stagnated worldwide for about 
15 years after 2004, but the actual circumstances surrounding drug treatment for MPM during this 
period vary widely from country to country. 
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Table 2. Paradigm shift in pharmacotherapy for MPM. 

Before 
2004 

Key drugs 
[-] 

Without a standard of care,  
survival approximately 6–8 months 

MPM:  
SOC  

2003 Cisplatin + 
Pemetrexe

d 
[CDDP/PE

M] [US-
FDA] 

[PMDA] 

EMPHACIS trial  
Phase III CDDP vs. CDDP+PEM [5] 

Untreated MPMs: 
CDDP+PEM 
combination 
therapy as  

the standard first-
line treatment  

 
Pretreated MPMs: 

SOC 
does not exist 

2004 
CDDP+PEM combination therapy established as the standard first-

line treatment for untreated MPMs 
and approved by the US-FDA 

2007 
CDDP+PEM combination therapy approved by  

the Japanese PMDA 
2015 

(2008–
2014) 

Bevacizum
ab 

[BEV] 

MAPS trial 
[A randomized, controlled, open-label, phase III trial] 

CDDP+PEM vs. CDDP+PEM+BEV [7] 

2015 
NCCN Guidelines Version 2 2015 

CDDP+PEM+BEV established as the standard  
first-line treatment for untreated MPMs 

2016 Approved for orphan drug designation by the PMDA 

2017 
US-FDA, EMA, PMDA cancellation of application for 

pharmaceutical approval 

Nivolumab 
[PMDA] 

Approved for orphan drug designation by the PMDA 

The first SOC for 
pretreated MPM: 

Nivolumab 

2018 
Approved by the PMDA as the first immunotherapy for the 

treatment of previously treated, progressing, or recurrent MPM 

2019 
MERIT 

[A multicenter, open-label, single-arm, Japanese phase II study]: 
Nivolumab [9] 

2020 Nivolumab 
+ 

Ipilinumab 
[Nivo/Ipi] 
[US-FDA] 

Nivolumab+ipilinumab approved by the US-FDA as the first and 
only combination immunotherapy for untreated MPMs  

The first and only 
combination 

immunotherapy  
for untreated MPM: 
Nivolumab/Ipilimu

mab 
Combination 

therapy 

PMDA application for pharmaceutical approval 

2021 
Checkmate 743 

[A multicenter, randomized, open-label, phase 3 trial] 
CDDP or CBDCA/PEM vs. Nivolumab/Ipilimumab [11] 

EMA, European Medicines Agency; MPM, malignant pleural mesothelioma; PMDA, Pharmaceuticals and 
Medical Devices Agency; SOC, standard of care; US-FDA, The United States Food and Drug Administration. 

In this article, we have focused on the high cost of several recently proposed front-line therapies 
for MPM; however, it should be noted that in Japan, the pharmaceutical approval by a drug 
regulatory agency (e.g. US-FDA, EMA, PMDA, etc.) is just as critical an issue as the financial toxicity 
of drugs. 

There are controversial opinions that pharmaceutical approval by drug regulatory agencies is 
not an important issue, especially considering that the combination of CDDP/PEM/bevacizumab 
(Avastin) is not currently approved by the FDA but was approved by the NCCN Guidelines and is 
commonly used in the United States and in various places in Europe and Asia [26]. 

However, in Japan, which has a universal health insurance system, it is nearly impossible to 
administer drugs not approved by the drug regulatory agency, and as a result, almost no patients 
with MPM receive MAPS treatment. 

Therefore, while we can agree that the effort [27] to use the existing clinical trial data and FDA 
approval to propose that the appropriate balance between the economic impact of new cancer drugs 
and the actual benefit to patients is important, the findings [28] suggesting that the statistical 
robustness of the three randomized clinical trials (the Mesothelioma Cisplatin Pemetrexed Study 
(MPS) of cisplatin plus pemetrexed vs cisplatin; the Mesothelioma Avastin Cisplatin Pemetrexed 
Study (MAPS) of cisplatin plus pemetrexed plus bevacizumab vs cisplatin plus pemetrexed; and the 
CheckMate 743 study of nivolumab plus ipilimumab vs cisplatin plus pemetrexed) of front-line 
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treatments recommended for MPM since 2004, using the Survival-Inferred Fragility Index, make it 
impossible to draw conclusions about the survival benefit of the three trials from virtual comparison, 
posing a significant obstacle to understanding in Japan. 

Therefore, we can agree the appropriate balance between the economic impact of new cancer 
drugs approved by regulatory agencies and the actual benefit to patients is now very important. 

7. Conclusions 

In this review article, we summarized the history of the development of drugs, including ICIs, 
for the treatment of MPM, compared multiple treatment regimens, and discussed the current issue 
of pharmacoeconomics. As there had been no drugs approved for the treatment of MPM since 2004, 
the FDA approval of nivolumab plus ipilimumab in 2020 was a great advancement in the treatment 
of MPM. However, there are no data directly comparing nivolumab plus ipilimumab, including 
unapproved regimens, with or without chemotherapy, nor with a real-world patient population, so 
further investigation is needed. 

Currently, it is a global concern that the combination of nivolumab and ipilimumab is expensive, 
and that it is very difficult for individuals and families to pay for it. Therefore, the economic burden 
should be distributed among citizens through public funds.  

Many of the causes of MPM are known to be from exposure to asbestos. Considering that in the 
past societies benefited from asbestos use, consideration should be given to sharing the financial 
burden of treating patients with MPM, even if only partially. 

8. Future Directions 

In Japan, the high price of nivolumab has sparked a public debate, and multiple drug price 
revisions have resulted in lower nivolumab prices. We believe that it is necessary to examine the cost-
effectiveness according to the actual circumstances of each country. 

It should be taken into account that in Japan, and other countries where there is an absolute 
advantage in pharmaceutical approval by a drug regulatory agency over guidelines, the financial 
toxicity of a drug cannot be discussed unless the drug is approved by a drug regulatory agency and 
appears in clinical practice. 
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