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Introduction  

 

Introduction 

 

In edition 167 of BC Disease News we reported on a new drug cancer treatment called Keytruda (also 

known as Pembrolizumab) which, according to its manufacturers Merck, has shown positive clinical 

outcomes in difficult to treat cancers such as lung cancer and mesothelioma.  

 

We are now seeing private treatment costs of Keytruda in an increasing number of living mesothelioma 

claimants which are typically valued at around £70,000 or more. In this feature, we consider what 

Keytruda is and whether there is evidence that it is an effective treatment in mesothelioma claims.  

 

This feature is abbreviated from a longer paper which also addresses the legal recoverability of such 

treatment costs-for a copy of the paper please email boris.cetnik@bc-legal.co.uk 

 

What Is Keytruda? 

 

Keytruda is a new immunotherapy drug treatment which ‘wakes up’ the body’s own immune system to 

fight cancer cells. 

 

Cancer cells can be very adept at evading detection by the body’s immune defences and, in 

particular, our ‘T-cells’ which hunt down and kill foreign cells. The cancer cells disrupt certain signalling 

pathways of the immune system so that the T cells are effectively switched off and the cancer cells can 

proliferate.  

 

Keytruda falls within a class of immunotherapy drugs known as ‘checkpoint inhibitors’ which work by 

making cancer tumours more visible to the immune system. PD-L1, or programmed death-ligand 1, is a 

protein that has been shown to play a role in supressing the immune system and disguising the 

cancerous cells from the immune system defences.  According to Merck, Keytruda blocks an interaction 

between a protein on the surface of T-cells, known as PD-1 and PD-L1 found on the surface of cancer 

cells so allowing activation of the T-cells to find and kill cancer cells. 

 

Keytruda was originally developed for treating melanoma skin cancer that has spread around the body, 

and was approved by The National Institute for Health and Care Excellence (NICE) for use in England in 
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September 2015. When it was suggested that the treatment be used for non-small cell lung cancer 

(comprising around 87% of lung cancers in the UK)
 1
 patients, NICE rejected the proposal on the grounds 

that there was no robust data on its long term benefits and it was not cost-effective.
2
 However, Merck 

then presented newer data and offered a discounted price for the drug. Since December 2016, it has 

been recommended for routine NHS use in non-small cell lung cancer patients displaying PD-L1
3  

and 

was placed on the Department of Health (UK) Cancer Drugs Fund List.
 4
 

 

In Europe, the European Medicines Agency (EMA) approved the use of Keytruda in melanoma and non-

small cell lung cancer where the patient had been treated with at least one chemotherapy regime.
5
  

 

Similarly, in October 2016, the Food and Drug Administration in the US approved Keytruda as a first-line 

treatment for non-small cell lung cancer that express PD-L1.
6
 (First-line treatments are those that are 

generally accepted by the medical establishment for initial treatment of a given type and stage of 

cancer).  

 

Last month, Merck announced its intention to ‘solidify its leading position’ for Keytruda in lung cancer 

which it claims has the potential to become a foundational therapy for other cancers as well.
7
  

 

Keytruda is now also being investigated and trialed as a potential treatment for mesothelioma. However, 

Keytruda is not a curative treatment. The purpose of the treatment is to limit tumour growth and increase 

remaining life expectancy. 

 

So does Keytruda work in mesothelioma cases? 

 

In April 2015 the preliminary results of a small clinical trial-known as the Phase IB Keynote-028 trial-

involving treatment of 25 mesothelioma patients with Keytruda were announced at the American 

Association for Cancer Research Annual Meeting. The preliminary results were also published in a paper 

in Cancer Research.
 8
 The trial is investigating safety, tolerability, and preliminary efficacy of Keytruda.  

Most of the 25 patients had received at least one prior course of chemotherapy, but had developed 

tumours that were continuing to grow.  The patients all had PD-L1 expression in at least 1% of their tumour 

cells.  The patients were given Keytruda doses of 10 mg/kg every 2 weeks for 6 months.  Preliminary 

results indicated that the drug improved clinical outcomes for these patients.
9
  Six patients had a positive 

response in tumour size (24%), the cancer did not change in 13 patients (52%) and the cancer grew in 

6 patients (24%).  This suggests a disease control rate of 76%, representing the total of those whose 

cancers responded to treatment and those whose cancers did not grow. Tumour shrinkage in the 

responders was observed as early as 8 weeks after the first dose.  The Keynote 28 trial is ongoing and 

should be complete by August 2017 with further results to be published after that.  

 

Further results, including some survival data, from Keynote 028 were reported at the International 

Association for the Study of Lung Cancer (IASLC) 17
th
 World Conference on Lung Cancer in December 

2016 by Dr. Evan Alley
10

.  As of the 9
th
 June 2016, median duration of follow-up was 18.7 months (range 

1.5-24.6 months), and 4 patients were still receiving treatment.  The response rate (proportion of patients 

with tumour shrinkage) was 28 % (7 of 25 patients) and 48 % of patients had stable disease, resulting in 

a disease control rate of 76 %.  [Compared to the earlier published findings, there is now one more 

patient whose tumour shrank and one fewer with stable disease, giving the same rate of disease control]. 

It should be noted that the definition of ‘stable’ adopted within the Keynote-028study includes those 

patients whose tumours have grown within 25%. This group may include patients with slow progression 

disease, which may be the natural course of the tumour and so the drug, in this instance, will not have 

given any benefit.  The median duration of response (time for which the tumour remained shrunk) was 

9.2 months (range 2.4 months to 20.5+ months).  Median progression-free survival was 5.8 months and 

6- and 12- month progression free survival rates were 50 % and 25 % respectively.  Median overall 
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survival was 18.0 months, with 6- and 12- month overall survival rates of 83.5 % and 62.6 % respectively.  

However, no additional data, such as survival in patients being given a different treatment type, were 

reported for comparison.  [The figures above are taken directly from the abstract of the conference 

report.  Other sources, including Merck Newsroom, quote slightly different figures, such as the overall 

response rate of 20 %, 5 out of 25 patients]
11

.  In March 2017, Dr. Alley and colleagues published a 

paper in The Lancet in which preliminary results from 25 patients are outlined (this appears to be more 

up-to-date data from the 25 patients in the above report)
12

.  Five (20 %) patients had a partial response 

and 13 (52 %) had stable disease: no patient had a complete response.  Although 2 additional patients 

had reduction in tumour size, meeting the criteria for partial response, they did not have subsequent 

imaging that confirmed partial response, and were not included in the confirmed objective response 

(this is probably why the earlier reports from this study were that 7 patients had tumour shrinkage).  The 

median response duration was 12.0 months (confidence interval 3.7 to not reached) and two patients 

remained on treatment at the time of data cutoff.  Median progression-free survival was 5.4 months and 

median overall survival was 18.0 months.  The researchers comment that, “Pembrolizumab appears to 

elicit significant clinical activity with durable responses and a manageable safety and toxicity profile in 

patients with PD-L1-positive malignant pleural mesothelioma”. 

 

KEYNOTE 158, a larger, phase 2 Keytruda trial
1
 that includes mesothelioma patients

13
 is currently 

underway, and is still recruiting participants.  It is estimated that there will be 1100 participants in total, 

though only some of these will be mesothelioma patients (mesothelioma is one of 11 types of tumour to 

be included).  Primary data is expected to be collected by September 2017, with the study estimated 

to be completed by May 2019.  There are not yet any publications of data from this trial. 

 

Another phase 2 trial, KEYNOTE-139 (NCT02399371), by the University of Chicago and the National 

Cancer Institute, aims to investigate whether PD-L1 will predict the response of mesothelioma tumours 

(shrinking) to Keytruda
14

 
15

.  This study is currently recruiting participants, and is expected to include 65 

mesothelioma patients.  In part A of the study, the response rate (proportion of patients whose tumours 

respond) of Keytruda on all mesothelioma patients will be assessed.  If a particular amount, or threshold, 

of PD-L1 presence on the tumour is identified as increasing the tumour response, part B of the trial will 

investigate the response rate among a PD-L1 positive population that meets this threshold.  The study 

will last for 3 years, and will also investigate overall survival, progression-free survival and the disease 

control rate.  Patients receive 200 mg of the drug intravenously over 30 minutes on day 1, and treatment 

is repeated every 21 days for up to 24 months in the absence of disease progression or unacceptable 

toxicity.  After the completion of the study treatment, patients will be followed for up to 30 days (or 90 

days for serious adverse effects), every 8 weeks until the patient’s disease progresses or they start a new 

anti-cancer treatment, and then every 12 weeks for 3 years.  Some interim findings from this trial were 

announced at the 17
th
 World Conference on Lung Cancer

16
.  Of 34 patients enrolled in May/June 2016, 

the median progression-free survival was 6.2 months.  Median overall survival is not yet reached.  There 

were partial responses in 7 patients (21 %), stable disease in 19 (56 %), progression in 6 (18 %) and early 

death in 2 (6 %).  These data give a disease control rate of 76 %.   PD-L1 expression did not correlate 

with response.  An optimal PD-L1 threshold for drug activity could not be established from this small 

sample.  This appears to be the first report of PD-L1 properties of the tumour and response to Keytruda.   

 

Results from a phase II study of Nivolumab (Opdivo), another PD-L1/PD-1 inhibitor, treatment for 

mesothelioma patients were also announced at the conference
17

.  Using data from 29 patients, a clear 

                                                           
1
 [A phase 1 trial has an emphasis on safety and investigates what the most frequent and serious adverse effects 

from the drug are, and may also investigate how the drug is metabolized and excreted. A phase 2 trial gathers 

preliminary data on effectiveness of the drug.  Participants receiving the drug may be compared to similar 

participants receiving a different drug treatment or a placebo.] 
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correlation between PD-L1 expression and response was observed, whereby patients with greater PD-L1 

expression were more likely to respond.  Conversely, a study published in 2015 reported that expression 

of PD-L1 was not predictive of benefit in squamous-cell non-small-cell lung cancer (NSCLC) patients 

treated with nivolumab
18

. 

 

The Canadian Cancer Trials Group also has a phase 2 trial that is recruiting participants
19

.  The study will 

primarily investigate the progression free survival time, which is the time from when the patient is 

allocated a treatment type (Keytruda alone, Keytruda with other drugs, or other drugs) until disease 

relapses or progresses.  The time frame of the trial is 32 months and 126 patients are expected to be 

enrolled.  The study is estimated to be completed in December 2019. 

 

There are no phase 3 trials of Keytruda for mesothelioma at this stage, though data from phase 3 trials 

for non-small cell lung cancer is available
20

 and phase 3 trials of other immunotherapy treatments for 

mesothelioma are underway
21

. 

 

The current data published from studies of Keytruda and mesothelioma relates to overall survival time 

and to progression free survival.  Publications have not included details of the patients’ symptoms and 

quality of life, though some patients who responded to treatment have posted articles online describing 

symptom improvement
22

.  In addition, there does not appear to be any available data that indicates 

the effectiveness of treatment for different sub-groups of patients, broken down by age or disease 

severity, for example. 

 

One area of ongoing investigation is Keytruda’s mechanism of acting as a PD-1 inhibitor and whether it 

can be effective in mesothelioma tumours that do not show a positive PD-L1 expression. If there is no 

PD-L1 involvement from the tumour, how can Keytruda act? 

 

Is PD-L1 expression required? 

 

An article discussing the preliminary results of the 028 trial
23

 identified there might not be a correlation 

between PD-L1 expression and positive responses and ‘further research is needed to identify the patients 

most likely to benefit from the drug.  PD-L1 expression in tumour cells may be a potential biomarker, but 

whether it truly predicts therapeutic benefit or is merely prognostic – providing information on disease 

outcome independent of therapy – remains to be established’
24

. 

 

Another study, of a different PD-L1/PD-1 inhibitor, found a clear correlation between PD-L1 expression 

and response, using data from 29 patients.  However, the numbers of patients with the greatest amount 

of PD-L1 expression were small (3 patients).  Data from larger study groups is needed.  If the data 

suggests that the response to Keytruda does not depend on the amount of PD-L1 expression, further 

studies will be required to determine which features of the tumours are associated with response to 

Keytruda, so that those patients that will benefit may be identified. 

 

A 2012 study found a relationship between PD-L1 expression on tumour cells and objective response to 

an anti-PD-1 antibody among patients with advanced melanoma, non-smalll-cell lung cancer, 

castration-resistant prostate cancer, or renal-cell or colorectal cancer
25

.  Of 27 patients with PD-L1-

negative tumours, none had an objective response; 9 of 25 patients (36 %) with PD-L1-positive tumours 

had an objective response. 

 

A review paper by Elly Marcq of the Centre for Oncological Research in Antwerp
26

, considers studies up 

to September 2015 which looked at PD-L1 expression in mesothelioma. The results were as follows:  
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It can be seen that the percentage of patients who were found to have a positive PD-L1 expression 

ranged from 20-70 %. Marcq stated on the available evidence that PD-L1 expression ‘can vary over 

time…and that it is so far unknown if it is a conclusive biomarker for PD-1 and/or PD-L1 targeting 

immunology’.
27

  

 

The study by Cedres on the list above found that, among the 119 patients reviewed, there was a 

significant relationship between PD-L1 expression and tumour cell type: PD-L1 expression was more 

common in non-epitheliod tumours (37.5 % in non-epitheloid and 13.2 % in epitheliod)
28

 

 

A research group from the University of Chicago has published plans for a study that aims to investigate 

the mechanism of action of Keytruda, by comparing treated and untreated samples of pleura, and to 

identify features of the tumour that may predict benefit or resistance to Keytruda
29

.  An article on the 

proposed study begins by noting that, ‘Although PD-1 inhibitors have demonstrated significant activity 

in MPM, not all patients benefit’.  This study will include 15 patients, and the primary data is expected to 

be collected by March 2018
30

. 

 

At the IASLC 17
th
 World Conference on Lung Cancer in December 2016, there was a 50-minute debate 

entitled ‘Immunotherapy Does NOT Work in Mesothelioma’
31

, which suggests that there is doubt among 

some researchers and a lack of consensus regarding whether immunotherapy is effective for 

mesothelioma.  The Program for the conference is shown below: 
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Thus, at this stage, it could be argued that there is insufficient information to conclude that PD-L1 is a 

safe biomarker of mesothelioma and it is therefore questionable whether PD-L1 immunotherapy would 

assist in the treatment of mesothelioma. Furthermore, testing for the PD-L1 protein is carried out by 

immunohistochemistry staining and it is rare for mesothelioma patients to be tested in this way. As such, 

in most cases, defendants will be unable to determine if an individual tested positive for PD-L1.  

 

An article in the Journal of Lung Cancer from January this year notes that, ‘Despite the significant interest 

in immunotherapy for MPM, the failure of another immune checkpoint strategy, the low response rate to 

a PD-L1 inhibitor, and the low mutational burden of MPM have diminished expectations for 

immunotherapy for this disease’
32

.  It is pointed out that the assumption that PD-L1 expression should be 

predictive of a response to the drug is challenged by some results from small cell lung cancer studies.  

In addition, the author notes that there are important differences between the 2 trials (Keynote 028 and 

NCT02399371) from which data relating to the action of Keytruda on mesothelioma patients has been 

published, such as the dosing, the frequency of imaging examinations, and the definitions used to 

define tumour growth.  The article also notes that, in the phase 2 trial, over half of the patients did not 

have detectable PD-L1 expression, and responses were seen regardless.  There is also a need for trials 

to consider other factors for survival when selecting participants; for example, it has been suggested 

that a particular mutation may increase long-term survival in mesothelioma patients
33

.  Thus, trials that 

have greater proportions of such patients may report increased disease control rates and survival times. 

 

Whilst it is unarguable Keytruda has shown promise in treating several cancer types, at this stage there 

is very limited evidence regarding its potential treatment for mesothelioma. Keytruda should be 

regarded as an experimental therapy for mesothelioma, rather than a standard treatment, but that in 

itself is unlikely to be an effective defence to claims for private cost of treatment. 

 

Use in other countries 

 

In the USA, mesothelioma patients at several cancer centres can receive the drug through Merck’s 

special Patients Access Program
34

.  Towards the end of 2016, the FDA approved its use for metastatic 

non-small cell lung cancer, but it is not yet approved for mesothelioma. 

 

In Australia, Keytruda is available cheaply for melanoma, but costs thousands of dollars when used for 

mesothelioma.  It is available to those who participate in a trial or can afford to pay for the treatment, 

including travel costs.  There are currently several small trials underway in Australia, which are necessary 

to get Keytruda approved on the Pharmaceutical Benefits Scheme for mesothelioma patients (it is 

approved for melanoma).  Merck subsidises about 30 % of the cost of Keytruda, so a typical dose costs 

a patient $5,888.  In New South Wales, if a patient is entitled to reparation from the Workers’ 

Compensation Dust Diseases Authority (DDA), the DDA is willing to pay for Keytruda treatment in cases 

where the consulting oncologist conforms that the patient has exhausted all other treatment options 

and Keytruda could be beneficial.  Payment is only made to those who were exposed to asbestos whilst 

working as an employee in NSW
35

. 

 

The European Medicines Agency lists Keytruda as being a treatment for melanoma and NSCLC that has 

spread, and being specific for lung tumours that produce PD-L1
36

. 

 

Conclusion 

 

Will Keytruda prove to be an effective treatment in claimants identified as having no PD-L1 present? 

Arguably, based on Keytruda’s mechanism of acting, the treatment will serve no clinical benefit and, 

as such, the cost of this treatment would be unreasonable - although in time it may be shown to have 

a different mechanism of acting and still an effective treatment.  
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Even where claimants do have PD-L1 present will Keytruda always be a suitable treatment? 

 

The participants in the Keynote 28 study, were selected based upon an ECOG performance level of 

0/1. ECOG is a grading system which describes a patient’s level of functioning in terms of their ability to 

care for themselves, daily activity, and physical ability (walking, working, etc). The full ECOG scale can 

be seen in the table below:
37

 

 

 

 

Will the successful preliminary outcomes seen in the Keynote 28 study, in relation to extending life, apply 

to patients further progressed in the disease with higher ECOG performance status?  

 

At this stage and until we have the results of further clinical trials we cannot answer these questions. 

 

Keytruda is an experimental therapy and only in the early stages of clinical trials to determine whether 

it is a potentially effective treatment for mesothelioma.  

 

The coming few years are set to see major developments in mesothelioma treatment-not just Keytruda-

which have the potential to significantly increase the cost of claims. The results of ongoing clinical trials 

will hopefully answer many of the questions raised in this feature and bring some clarity as to where and 

what treatments might be effective and whether costs are reasonably recoverable. We will continue to 

update in this area on a regular basis.  
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