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Prices and clinical benefit of cancer drugs in the USA and 
Europe: a cost–benefit analysis
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Summary
Background Increasing cancer drug prices are a challenge for patients and health systems in the USA and Europe. By 
contrast with the USA, national authorities in European countries often directly negotiate drug prices with 
manufacturers. The American Society of Clinical Oncology (ASCO) and the European Society for Medical Oncology 
(ESMO) developed frameworks to evaluate the clinical value of cancer therapies: the ASCO-Value Framework 
(ASCO-VF) and the ESMO-Magnitude of Clinical Benefit Scale (ESMO-MCBS). We aimed to assess the association 
between the clinical benefit of approved cancer drugs based on these frameworks and their drug prices in the USA 
and four European countries (England, Switzerland, Germany, and France).

Methods For this cost–benefit analysis, we identified all new drugs with initial indications for adult cancers that were 
approved by the US Food and Drug Administration between Jan 1, 2009, and Dec 31, 2017, and by the European 
Medicines Agency up until Sept 1, 2019. For drugs indicated for solid tumours, we assessed clinical benefit using 
ASCO-VF and ESMO-MCBS. We compared monthly drug treatment costs between benefit levels using hierarchical 
linear regression models, and calculated Spearman’s correlation coefficients between costs and benefit levels for 
individual countries.

Findings Our cohort included 65 drugs: 47 (72%) drugs were approved for solid tumours and 18 (28%) were approved 
for haematological malignancies. The monthly drug treatment costs in the USA were a median of 2·31 times 
(IQR 1·79–3·17) as high as in the assessed European countries. There were no significant associations between 
monthly treatment costs for solid tumours and clinical benefit in all assessed countries, using the ESMO-MCBS 
(p=0·16 for the USA, p=0·98 for England, p=0·54 for Switzerland, p=0·52 for Germany, and p=0·40 for France), and 
for all assessed countries except France using ASCO-VF (p=0·56 for the USA, p=0·47 for England, p=0·26 for 
Switzerland, p=0·23 for Germany, and p=0·037 for France).

Interpretation Cancer drugs with low or uncertain clinical benefit might be prioritised for price negotiations. Value 
frameworks could help identify therapies providing high clinical benefit that should be made rapidly available across 
countries.

Funding Swiss Cancer Research Foundation (Krebsforschung Schweiz).

Copyright © 2020 Elsevier Ltd. All rights reserved.

Introduction
The US Centers for Medicare and Medicaid Services 
estimates that spending on health care in the USA will 
increase from US$3·6 trillion in 2018 to nearly 
$6·0 trillion by 2027, with the costs for drugs, including 
cancer drugs, serving as a leading contributor to this 
increase.1 In the USA, prices of drugs for cancer set at the 
time of approval by the US Food and Drug Administration 
(FDA) are more than 100 times higher than in 1965,2 and 
price increases for drugs that have already been approved 
have exceeded increases due to inflation.3 The prices of 
drugs for cancer have been shown to increase even when 
evidence emerges that the drug might be less effective 
than initially believed.

Although health-care expenditures are also increasing 
in Europe,4 countries such as England, Switzerland, 
Germany, and France have policies that allow national 
authorities to directly negotiate drug prices.5 Differences 
in bargaining power and pricing regulations could 

partly explain why cancer drugs are often less expensive 
when they are launched in European countries than in 
the USA.6

In both the USA and in European countries, pricing for 
cancer drugs is complicated by the fact that many newly 
approved cancer drugs have weak or uncertain evidence 
about their clinical value, often because they are approved 
on the basis of surrogate endpoints.7 To help guide 
clinicians, patients, and payers, the American Society of 
Clinical Oncology (ASCO) and the European Society for 
Medical Oncology (ESMO) developed frameworks to 
evaluate the clinical value of cancer therapies: the ASCO-
Value Framework (ASCO-VF) and the ESMO-Magnitude 
of Clinical Benefit Scale (ESMO-MCBS).8 The two frame-
works were initially developed with different aims: the 
ASCO-VF was developed to help individual patients 
choose the most beneficial drug for their condition in 
shared decision making with their physicians,9 whereas 
the ESMO-MCBS framework was originally aimed at 
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identifying cancer therapies that should be made rapidly 
available to patients in every EU country.10 Nonetheless, a 
2019 comparative assessment of the two frameworks 
reported moderate concordance between their clinical 
benefit scores.8

Policy makers in the USA and Europe are considering 
legislative and regulatory reforms intended to promote 
the affordability of new medicines. To assist such 
decisions, we aimed to assess the association between 
the clinical benefit of approved cancer drugs, as measured 
by the ASCO-VF and the ESMO-MCBS, and drug prices 
in the USA and Europe (England, Switzerland, Germany, 
and France).

Methods
Data sources and extraction
For this cost–benefit analysis, we used the public 
Drugs@FDA database11 to identify all new drugs that 
were approved by the FDA between Jan 1, 2009, and 
Dec 31, 2017, with initial indications for solid and 
haematological cancers in adults, and we included in our 
cohort all cancer drugs that had also been approved by 
the European Medicines Agency (EMA) as of Sept 1, 2019, 
by searching the database of European public assessment 
reports (EPAR) of the EMA.12,13

US average sales prices (and if not available, wholesale 
acquisition costs) for the drugs in our cohort were 
extracted as of Feb 1, 2019, from the US Centers for 
Medicare and Medicaid Services and the RedBook 
database (IBM Micromedex, Armonk, NY, USA), and 
compared with currency-adjusted ex-factory drug costs in 

England, Switzerland, Germany, and France. The 
European prices were extracted from the National Health 
Service for England,14 the positive list (Spezialitätenliste) 
published by the Federal Office of Public Health for 
Switzerland, the Lauer-Taxe database for Germany,15 
and the VIDAL database for France. The US average 
sales prices include rebates and discounts to commercial 
payers. We incorporated statutory rebates as well as any 
additional negotiated rebates when these were publicly 
accessible (available for Germany and Switzerland). For 
drugs that are available in different doses, we extracted 
the dose with the lowest costs per unit.

We calculated the monthly treatment costs for each 
cancer drug on the basis of the prescription and dose 
information on the FDA label, and applying commonly 
used standard patient values (bodyweight of 70 kg and 
body surface area of 1·70 m²). All costs were reported in 
US$, applying the exchange rate of Sept 1, 2019.

To assess the clinical benefit of the cancer drugs 
included in our cohort, we applied two established value 
frameworks: the ESMO-MCBS version 1.116 and the 
ASCO-VF version 2.17 The ESMO-MCBS tool cannot be 
applied to haematological cancers.18 Therefore, the 
evaluation of clinical benefit was restricted to drugs for 
solid tumours. The scores we assessed were those given 
for the pivotal clinical trials supporting FDA approval of 
drugs for solid tumours. Previous studies have found 
that the FDA and EMA generally review the same set of 
clinical studies when approving new drugs.19,20 In cases in 
which multiple trials have been done and yield different 
scores for a given drug, we focused on the highest score. 

Research in context

Evidence before this study
Findings of studies show that the costs of cancer drugs are 
increasing in the USA and Europe. High prices for cancer drugs 
are complicated by the fact that many newly approved cancer 
drugs have weak or uncertain evidence about their clinical 
value. Given constrained health-care budgets, the delivery of 
cost-effective and affordable cancer care is important. 
By contrast with the USA, many European countries have 
regulations that allow national authorities to directly 
negotiate drug prices with manufacturers. For this study, 
we identified all new drugs with initial indications for adult 
solid and haematological cancers approved by the US Food 
and Drug Administration (FDA) between Jan 1, 2009, and 
Dec 31, 2017, from the publicly available FDA database. In our 
cohort, we included cancer drugs that had also been approved 
by the European Medicines Agency as of Sept 1, 2019, by 
searching the European public assessment reports. We 
extracted drug prices from publicly accessible databases in the 
USA and four European countries (National Health Service 
database for England, Spezialitätenliste for Switzerland, 
Lauer-Taxe database for Germany, and the VIDAL database for 
France) and calculated monthly treatment costs for each 

cancer drug on the basis of the prescription and dose 
information on the FDA label and using standard patient 
assumptions. We then assessed the association between drug 
treatment costs for solid tumours and clinical benefit based on 
both the American Society of Clinical Oncology-Value 
Framework and the European Society for Medical Oncology-
Magnitude of Clinical Benefit Scale.

Added value of this study
Prices for cancer drugs were substantially higher in the USA 
than in selected high-income European countries (England, 
Switzerland, Germany, and France). However, monthly 
treatment costs for cancer drugs were not associated with the 
level of clinical benefit in the USA or in the assessed European 
countries.

Implications of all the available evidence
In the USA and European countries, prices of cancer drugs 
should be better aligned with their clinical importance, such as 
by prioritising drugs with low or uncertain benefit for price 
negotiations, to improve access to beneficial drugs and enable 
finite resources to be used for treatments that offer patients 
improved outcomes and optimal value.

For the Spezialitätenliste see 
http://www.spezialitaetenliste.ch

For the VIDAL database see 
https://www.vidal.fr

For information from the US 
Food and Drug Administration 
see http://www.fda.gov/home

http://www.spezialitaetenliste.ch
https://www.vidal.fr
http://www.fda.gov/home
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Initial indication 
approved by the US FDA*

Year approved 
by the US FDA

Cost USA 
(US$)

Cost England 
(US$)

Cost Switzerland 
(US$)

Cost Germany 
(US$)

Cost France 
(US$)

ASCO-VF†‡ 
score

ESMO-MCBS 
score‡

Everolimus Renal cell carcinoma 2009 $10 686 $3255 $3766 $3099 $2650 36·00 3

Pazopanib Renal cell carcinoma 2009 $13 079 $2730 $3734 $3923 $3107 42·40 3

Cabazitaxel Prostate cancer 2010 $10 531 $4554 $5292 $3311 ·· 34·18 2

Eribulin Breast cancer 2010 $7942 $3397 $2930 $2559 $2730 18·02 2

Ipilimumab Melanoma 2011 $45 918 $27 398 $25 309 $18 866 $19 009 46·07 4

Vandetanib Thyroid cancer 2011 $13 928 $6089 $5372 $3938 $4878 45·33 2

Abiraterone Prostate cancer 2011 $10 887 $3568 $3475 $3340 $3131 50·35 4

Vemurafenib Melanoma 2011 $10 851 $9133 $7160 $5155 $7818 63·25 4

Crizotinib Non-small-cell lung cancer 2011 $16 859 $5710 $5412 $4835 $4866 63·37 4

Axitinib Renal cell carcinoma 2012 $15 082 $4589 $5114 $2440 $3895 43·29 3

Vismodegib Basal cell carcinoma 2012 $11 883 $8200 $5976 $4912 $5158 NA 2

Pertuzumab Breast cancer 2012 $7350 $4166 $4315 $3257 ·· 46·40 4

Aflibercept Colorectal cancer 2012 $5053 $2160 $2729 $1987 ·· 33·29 1

Enzalutamide Prostate cancer 2012 $11 549 $3568 $3985 $3322 $3502 47·77 4

Regorafenib Colorectal cancer 2012 $18 606 $4885 $3841 ·· $2811 –12·78 1

Cabozantinib Thyroid cancer 2012 $18 367 $6262 ·· $5060 ·· 11·38 3

Trastuzumab emtansine Breast cancer 2013 $11 263 $7194 $6297 $5972 ·· 38·66 4

Radium-223 dichloride Prostate cancer 2013 $13 883 ·· $16 975 $17 631 ·· 69·43 5

Trametinib Melanoma 2013 $11 321 $5845 $5818 $3831 $6230 61·00 4

Dabrafenib Melanoma 2013 $10 427 $7306 $5338 $5133 $6343 –16·40 3

Afatinib Non-small-cell lung cancer 2013 $8807 $2112 $2689 $1764 $1667 53·81 4

Ramucirumab Stomach cancer 2014 $14 015 $7306 $5023 $4189 ·· 18·32 1

Ceritinib Non-small-cell lung cancer 2014 $10 554 $3597 $3513 $2943 $3253 NA 2

Pembrolizumab Melanoma 2014 $14 167 $9150 $6719 $7604 $8291 16·80§ 2§

Olaparib Ovarian cancer 2014 $14 025 $4632 $5413 $5988 $5624 NA 2

Nivolumab Melanoma 2014 $14 299 $6870 $6801 $5346 $3383 NA§¶ 2§

Palbociclib Breast cancer 2015 $12 703 $3849 $3756 $2590 $3383 53·89 3

Lenvatinib Thyroid cancer 2015 $18 374 $4200 $3985 $4336 $4549 11·20 2

Sonidegib Basal cell carcinoma 2015 $11 303 ·· $5573 $4901 $5148 69·15 2

Trifluridine–tipiracil Colorectal cancer 2015 $14 024 $2588 $3346 $2923 $2524 29·24 3

Trabectedin Soft tissue sarcoma 2015 $11 323 $6059 $7326 $7928 $3096 35·34 3

Talimogene laherparepvec Melanoma 2015 $20 439 $8134 $9029 $5012 ·· –8·59 1

Cobimetinib Melanoma 2015 $7505 $5578 $6259 $5169 $6675 47·28 4

Osimertinib Non-small-cell lung cancer 2015 $14 763 $7026 $6481 $5108 $6640 NA 3

Necitumumab Non-small-cell lung cancer 2015 $13 127 $5045 ·· $1320 ·· 11·38 1

Alectinib Non-small-cell lung cancer 2015 $14 947 $6565 $5871 $5312 $5432 NA 3

Atezolizumab Bladder cancer 2016 $13 231 $6624 $7006 $5546 ·· NA 1

Olaratumab Soft tissue sarcoma 2016 $15 618 $7306 ·· $8410 ·· 50·86 4

Rucaparib Ovarian cancer 2016 $15 922 ·· ·· $7689 ·· NA 2

Ribociclib Breast cancer 2017 $13 450 $3849 $3588 $2158 $3061 28·54 2

Avelumab Merkel cell carcinoma 2017 $14 185 $8016 $8475 $7439 $7942 NA 2

Niraparib Ovarian cancer 2017 $16 727 $8807 $8281 $7363 $8360 66·72 2

Brigatinib Non-small-cell lung cancer 2017 $15 964 $6393 ·· $6529 ·· NA 3

Durvalumab Bladder cancer 2017 $10 833 $9009 $7276 $7084 ·· NA 1

Neratinib Breast cancer 2017 $12 578 ·· ·· ·· ·· 29·00 A

Abemaciclib Breast cancer 2017 $12 570 $5132 $3746 $3922 $4081 47·24 3

ASCO-VF=American Society of Clinical Oncology-Value Framework. ESMO-MCBS=European Society for Medical Oncology-Magnitude of Clinical Benefit Scale. FDA=Food and Drug Administration. NA=not applicable. 
*Regulatory approval by the European Medicines Agency for one drug (sipuleucel-T) was withdrawn after initial approval. †The ASCO-VF can only be applied to randomised clinical trials. ‡Both the ASCO-VF and 
ESMO-MCBS scores were applied to the pivotal studies at the time of initial regulatory approval and do not account for confirmatory studies or more mature data in the postapproval period. §Initial FDA approvals 
based on response rates in melanoma. ¶Initial FDA approval was based on single-arm analysis of the pivotal trial.

Table 1: Assessed cancer drugs for solid tumours with monthly treatment costs and clinical benefit scores using the ASCO-VF and the ESMO-MCBS
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Consistent with the developers of the rating scales and 
previous studies, high benefit was defined as a score of 
45 or more on the ASCO-VF, and a score of A–B (in 
adjuvant or neoadjuvant therapy settings) or 4–5 (in 
palliative settings) on the ESMO-MCBS. Low benefit was 
defined as any other score.17,18 By contrast with the 
ESMO-MCBS, the ASCO-VF was not intended to score 
single-arm studies and was therefore only applied to 
randomised clinical trials.

Statistical analysis
We calculated the median treatment costs per month for 
all drugs in our cohort for which cost information was 
available. For each drug, we compared the monthly 
treatment costs in the USA with the median monthly 
costs in England, Switzerland, Germany, and France, and 
then correlated the resulting price differentials with high 
versus low clinical benefit.

To assess the association between drug treatment costs 
and clinical benefit, we first used a hierarchical linear 
regression model to compare monthly treatment costs 
with high versus low clinical benefit, treating the monthly 
treatment costs in the five different countries as repeated 
measures. We then calculated Spearman’s rank corre lation 
coefficient (r) between monthly drug treatment costs and 
(dichotomised) benefit (according to both ASCO-VF and 
ESMO-MCBS) for each country. We formally tested r=0 

using p values computed via asymptotic t approximation. 
Spearman’s corre lation coefficients were also used to 
describe the association between the price differential 
between US and median European treatment costs and 
(dichotomised) benefit.

All statistical analyses were done in R (version 3.5.0) 
using ggplot2 (version 3.2.0) for plots. p values of less 
than 0·05 were considered statistically significant.

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to 
all the data in the study and had final responsibility for 
the decision to submit for publication.

Results
Our analysis was done in January–February, 2019, and 
updated on Sept 1, 2019. Our study cohort included 
65 drugs that received initial regulatory approval by 
both the FDA and EMA during the study period. 
47 (72%) of the 65 drugs were approved for solid 
tumours (table 1) and 18 (28%) were approved for 
haematological malignancies (table 2). The most com-
mon solid tumours were melanoma (eight [17%] of 
47 drugs), breast cancer (seven [15%] drugs), non-
small-cell lung cancer (seven [15%] drugs), and prostate 

Initial indication or indications 
approved by the US FDA

Year approved 
by the US FDA

Cost USA 
(US$)

Cost England 
(US$)

Cost Switzerland 
(US$)

Cost Germany 
(US$)

Cost France 
(US$)

Ofatumumab Chronic lymphocytic leukaemia 2009 $20 411 $7565 ·· $9669 ··

Brentuximab vedotin Hodgkin lymphoma, anaplastic 
large cell lymphoma

2011 $29 352 $10 959 $13 170 $11 185 $12 518

Ruxolitinib Myelofibrosis 2011 $10 128 $2795 $3061 $2622 $2767

Carfilzomib Multiple myeloma 2012 $14 247 $8198 $6617 $6554 $6643

Bosutinib Chronic myeloid leukaemia 2012 $14 927 $4484 $4578 $3593 $3502

Ponatinib Chronic myeloid leukaemia, 
acute lymphocytic leukaemia

2012 $16 561 $6149 ·· $5559 $6195

Pomalidomide Multiple myeloma 2013 $18 436 $11 591 $10 645 $8648 ··

Obinutuzumab Chronic lymphocytic leukaemia 2013 $9048 $5761 $4538 $4416 ··

Ibrutinib Mantle cell lymphoma 2013 $12 935 $7467 $8018 $7618 $7922

Idelalisib Chronic lymphocytic leukaemia, 
follicular lymphoma, small 
lymphocytic lymphoma

2014 $10 717 $3793 $4161 $3750 $4100

Blinatumomab Acute lymphocytic leukaemia 2014 $63 256 $35 725 $41 477 $33 089 $42 201

Panobinostat Multiple myeloma 2015 $12 733 $8099 ·· $5503 ··

Daratumumab Multiple myeloma 2015 $8600 $7014 $8172 $6440 ··

Ixazomib Multiple myeloma 2015 $10 652 $8266 $8221 $5720 $4833

Elotuzumab Multiple myeloma 2015 $9737 $6603 $6131 $4712 ··

Venetoclax Chronic lymphocytic leukaemia 2016 $11 474 $5832 $6151 $5823 $5589

Midostaurin Acute myeloid leukaemia, 
systemic mastocytosis

2017 $27 324 $21 958 ·· $21 449 ··

Inotuzumab 
ozogamicin

Acute lymphocytic leukaemia 2017 $52 463 $23 324 $28 609 $35 313 ··

FDA=Food and Drug Administration.

Table 2: Assessed cancer drugs for haematological malignancies with monthly treatment costs
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cancer (four [11%] drugs). The most common 
haematological tumours were multiple myeloma 
(six [33%] of 18 drugs), chronic lymphocytic leukaemia 
(four [22%] drugs), and acute lymphocytic leukaemia 
(three [17%] drugs). Our cohort for the statistical 
analysis included 64 drugs with prices available in at 
least one of the assessed countries. 46 (72%) of these 
64 drugs were approved for solid tumours and 18 (28%) 
were approved for haematological malignancies.

The median monthly treatment costs for the included 
cancer drugs were $13 179 (IQR 10 846–15 694) in the 
USA, $6206 (4413–8037) in England, $5696 (3985–7247) 
in Switzerland, $5121 (3632–6951) in Germany, and 
$4866 (3253–6640) in France (figure 1).

Cancer drug costs per month in the USA were a 
median of 2·31 times as high as their corresponding 
median costs in the four European countries considered 
(IQR 1·79–3·17). In repeated measure analyses of the 
46 drugs approved for solid tumours with data pooled 
across all assessed countries, we found no significant 
difference in monthly treatment costs between drugs 
with high clinical benefit compared with low benefit 
according to the ASCO-VF (two-sided p=0·25) and the 
ESMO-MCBS (p=0·25).

For individual countries, no significant associations 
between costs of drugs approved for solid tumours and the 
dichotomised ASCO-VF scores were observed for four of 
the countries, with p=0·56 (r=–0·10) for the USA, p=0·47 
(r=0·13) for England, p=0·26 (r=0·21) for Switzerland, 
p=0·23 (r=0·22) for Germany, but a significant asso-
ciation was found for France, with p=0·037 (r=0·43; 
figure 2). No significant associations were found when 
using the dichotomised ESMO-MCBS scores: p=0·16 
(r=–0·21) for the USA, p=0·98 (r=0·0045) for England, 
p=0·54 (r=0·099) for Switzerland, p=0·52 (r=0·10) for 
Germany, and p=0·40 (r=0·16) for France (figure 3).

There was no association between the price differential 
between US and median European list prices and 
ASCO-VF (p=0·22, r=–0·22) or ESMO-MCBS (p=0·050, 
r=–0·29) clinical benefit scores.

Discussion
During the past decade, prices of drugs for cancer have 
been substantially higher in the USA than in the 
European countries that we included in our study 
(England, Switzerland, Germany, and France). However, 
when considering both independent value frameworks 
(ASCO-VF and ESMO-MCBS), we found no statistically 
significant association between recent prices of cancer 
drugs and their clinical benefit in the USA or in key 
European countries (with the exception of France for the 
ASCO-VF).

Although high prices for cancer drugs are a source 
of concern in the USA and in European countries,2,21 
there was a notable cost difference (range $6973–8313) 
between the USA and high-income European countries. 
By contrast with the USA, drug pricing across European 
countries is often overseen or directly regulated by each 
country’s government. Recently, US policy makers have 
sought to obtain greater savings in the cost of cancer 
drugs by permitting drug negotiation by governmental 
payers,21 or by tying US drug prices to prices paid in 
European countries.22

Despite greater national involvement in drug prices in 
Europe, we recorded no significant associations between 
monthly drug treatment costs and clinical benefit in 
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Figure 1: Monthly treatment costs of approved cancer drugs in the USA and Europe
Boxplots of monthly treatment costs of all included cancer drugs in the USA, England, Switzerland, Germany, 
and France. Whiskers are drawn in Tukey style, and dots represent outliers.

Figure 2: Monthly drug treatment costs stratified by clinical benefit using the ASCO-VF
Boxplots of monthly cancer drug treatment costs for solid tumours with low clinical benefit and high clinical 
benefit with Spearman’s correlation coefficients r and asymptotic p values, based on the ASCO-VF in the USA, 
England, Switzerland, Germany, and France. Whiskers are drawn in Tukey style, and dots represent outliers. 
ASCO-VF=American Society of Clinical Oncology-Value Framework.
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either Europe or the USA. For example, in prostate 
cancer, cabazitaxel had lower clinical benefit scores 
than abiraterone (ESMO-MCBS score 2 vs 4), but had 
similar monthly costs in the USA ($10 531 vs $10 887) 
and Germany ($3311 vs $3340), and slightly higher 
costs in England ($4554 vs $3568) and Switzerland 
($5292 vs $3475). Our results are consistent with previous 
studies that reported no or negative correlations between 
value framework scores and drug prices in the USA.23,24 
Whereas previous studies were limited to US drug prices 
and specific indications, a strength of this study was the 
analysis of all approved cancer drugs by both the FDA 
and EMA, and the inclusion of treatment costs in the 
USA and four European countries.

The absence of a clear association between clinical 
benefit and monthly drug treatment costs in the studied 
countries suggests that value frameworks could help 
identify drugs with low or uncertain clinical benefit that 
might be targeted for price negotiations. Although the 
European countries included in our study all have some 
degree of national negotiation of drug prices, their 
approaches to this negotiation vary. For example, cost-
effectiveness analyses weigh heavily in coverage deter-
minations in England, which are done through the 
National Institute for Health and Care Excellence (NICE). 
In France and Germany, independent agencies assess the 
added benefit of a drug; price negotiations are then based 
on this benefit assessment.5 In Switzerland, the Federal 
Office for Public Health (FOPH) considers both the 
added benefit of a drug and external prices in reference 
countries (eg, Germany and France) when negotiating 
drug prices.25

An important consideration to remember is that the 
monthly costs in this study are at the national level and 
might not reflect the actual prices paid by individual 
health insurers or by patients. Because confidential 
managed access schemes and other non-public discounts 
were excluded, our analysis of price differences between 
the USA and the assessed European countries might 
underestimate actual differences in net prices. In 
England, the final net prices for cancer drugs after NICE 
negotiation could be more strongly correlated with value 
than National Health Service list prices. However, for the 
other studied countries, any final confidential discounts 
not accounted for in this study are probably small and are 
therefore unlikely to substantially change our results. For 
the USA, we used the average sales price, which includes 
private sector discounts, and is the basis for the actual 
pay ment by Medicare. Moreover, some countries with 
little bargaining power might not be able to achieve 
favourable pricing. For example, based on a Freedom of 
Information Act request, the Swiss FOPH reportedly 
opened nego tiations with the manufacturer of pertu-
zumab at a price of CHF1850 (approximately US$1873) 
per package, compared with the manufacturer’s starting 
price of CHF3950 (approximately $3999) per package. 
More than a year after the start of negotiations, the 

parties agreed on the official price of CHF3450 
(approximately $3493), with a one-time, per-patient 
rebate of CHF4486 (approximately $4542) when 
pertuzumab is used for neoadjuvant treat ment in combi-
nation with trastuzumab and docetaxel.26

This study has several limitations. We only evaluated 
trials that supported initial approval by the FDA for the 
assessment of the ASCO-VF and the ESMO-MCBS scores. 
Outcomes of postapproval clinical studies might lead to 
changes in value framework scores over time. Studies that 
have not been considered for approval or that have been 
done after approval were not included in our study. We 
also did not include any studies considered by the EMA 
that were not reviewed by the FDA. However, previous 
studies have shown that the FDA and EMA generally 
review the same set of clinical studies when approving 
new drugs.19,20 Furthermore, we did not investigate 
whether or not all cancer drugs that were approved by the 
EMA were also approved by the FDA. Therefore, some 
cancer drugs that have been approved by the EMA, but not 
by the FDA, were not included in the study.

Cancer drug prices were substantially higher in the 
USA than in a cohort of high-income European countries 
(England, Switzerland, Germany, and France). However, 
monthly treatment costs for cancer drugs were not 
significantly associated with the level of clinical benefit, 
either in the USA or in the assessed European countries. 
In the USA and in European countries, prices of cancer 
drugs should be better aligned with their clinical 
importance, such as by prioritising drugs with low or 
uncertain benefit for price negotiations, to improve 
access to beneficial medicines and enable finite resources 
to be used for treatments that offer patients improved 
outcomes and optimal value. Value frameworks could 
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Figure 3: Monthly drug treatment costs stratified by clinical benefit using the ESMO-MCBS
Boxplots of monthly cancer drug treatment costs for solid tumours with low clinical benefit and high clinical 
benefit with Spearman’s correlation coefficients r and asymptotic p values, based on the ESMO-MCBS in the USA, 
England, Switzerland, Germany, and France. Whiskers are drawn in Tukey style, and dots represent outliers. 
ESMO-MCBS=European Society for Medical Oncology-Magnitude of Clinical Benefit Scale.
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help identify therapies providing high clinical benefit 
that should be made rapidly available across countries.
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