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VERSION 1 - REVIEW 

REVIEWER Martin Faehling 
Klinikum Esslingen, Germany 

REVIEW RETURNED 16-Aug-2015 

 

GENERAL COMMENTS This is a very well written paper covering an important question. The 
high cost of the orally available "targeted therapies" erlotinib, 
lapatinib, imatinib, and sorafenib are a relevant Problem not only for 
patients in developing countries. The manuscript provides a realistic 
solution for this Problem based on experiences with antiretroviral 
Treatment of HIV patients.  
Minor comment: The only point with needs to be checked is the 
incidence of EGFR-Mutation positive NSCLC as indication for 
erlotinib Treatment. In table 3 it is stated to be 22.5 % of all NSCLC, 
which is too high. In European populations, the Mutation is found in 
appr. 8-10% of unselected lung adenocarcinoma which account for 
approx. 60 % of all NSCLC. Therefore, only approx. 5-7 % of all 
advanced European NSCLC patients might be available. In far 
Eastern populations, the incidence is known to be substantially 
higher, in particular in non-smokers. Accounting for the varying 
incidence, I would estimate up to 12% of all NSCLC patients globally 
to be elegible for erlotinib treatment. The data on the global 
incidence of EGFR-Mutation positive NSCLC should be checked 
and Table 3 corrected appropriately.  

 

REVIEWER Ellen 't Hoen 
Medicines Law & Policy, France. 

REVIEW RETURNED 23-Aug-2015 

 

GENERAL COMMENTS This is a very interesting and important article. I have only a few 
comments that may help to further strengthen the article.  
 
 
Page 6 – line 21: There are other key components that led to the 
99% price reduction: resource allocation for HIV and the widespread 
use of the TRIPS flexibilities in procurement of generic ARVs.  
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Page 6- line 34: I would suggest to replace “lose patent protection’ 
with “when the patent term expires or patents no longer form a 
barrier to generic entry otherwise for example in the case of 
licensing”.  
Some of the products discussed are for example not patented in 
India and could be made available in other countries where they are 
patented if licenses (voluntary or non-voluntary) are available.  
 
Page 12 when discussing the patent expiry of the basic patent it 
might be good to mention that there may be secondary patents 
granted that may form a barrier to generic entry.  
 
Page 13 – are these base compound patents? Good to specify what 
these patents cover.  
 
Page 16 –line 49: the statement “new patents may also be granted 
.... exclusivity” is not correct. I do not see how one can obtain a new 
patent on an known compound that can reinstate exclusivity. It may 
be possible to obtain a secondary patent for example for a 
combination with another compound but that would not create 
exclusivity for the compound that is off patent. I would suggest 
deleting the sentence.  
 
Page 19 – line 3 see comment on page 6. I would suggest to not only 
mention patent expiry but also measures that can be taken by 
governments or companies to offer licenses and thus accelerate the 
availability of generic products. It may be worth mentioning that those 
licenses normally come with royalty payments.  
 
 
References:  
 
Consider making a reference to these sources:  
 
Global Task Force on Expanded Access to Cancer Care and Control, 
http://gtfccc.harvard.edu/icb/icb.do?keyword=k69586&tabgroupid=icb
.tabgroup138264  
 
and  
ACCESS TO CANCER TREATMENT - A study of medicine pricing 
issues with recommendations for improving access to cancer 
medication A report prepared for OXFAM (February 2015) By Ellen 't 
Hoen, LLM. - Medicines Law & Policy. 
https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/rr-
access-cancer-treatment-inequality-040215-en.pdf  
I mention this report because it contains a chapter about companies’ 
access initiatives showing that for cancer this is almost non existing. 

 

REVIEWER Tracey-Lea Laba 
The George Institute for Global Health 

REVIEW RETURNED 01-Sep-2015 

 

GENERAL COMMENTS Many thanks for the opportunity to review your manuscript. While I 
am sympathetic to the central messages of the study, I am not 
entirely convinced of the methodology. In particular, there needs to 
be better justification for the use of incident population as opposed 
to a prevalent pool to determine the volume of demand especially 
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given the expected duration of therapy of these agents for some of 
the cancers discussed is well beyond one year. Clarification of what 
is meant by the term production with adequate competition is also 
needed as it appears central to the papers main argument. 
Furthermore, the markups included in the target price only appear 
relevant to the generic manufacturers, yet price comparison in the 
international is against the wider chain of distribution which would 
have additional add-on cost/markups which I imagine is highly 
variable depending on the market for comparison.  
Comparison in the abstract/discussions to only/primarily the US 
market prices is a little sensational, and I would suggest some 
tempering with the comparisons to some of the other global markets 
compared.  
 
The final sentence in the conclusions needs to be substantiated 
further. 

 

VERSION 1 – AUTHOR RESPONSE 

1.1 Comments from Martin Faehling  

 

Martin Faehling wrote:  

 

“This is a very well written paper covering an important question. The high cost of the orally available 

"targeted therapies" erlotinib, lapatinib, imatinib, and sorafenib are a relevant Problem not only for 

patients in developing countries. The manuscript provides a realistic solution for this Problem based 

on experiences with antiretroviral Treatment of HIV patients.  

Minor comment: The only point with needs to be checked is the incidence of EGFR-Mutation positive 

NSCLC as indication for erlotinib Treatment. In table 3 it is stated to be 22.5 % of all NSCLC, which is 

too high. In European populations, the Mutation is found in appr. 8-10% of unselected lung 

adenocarcinoma which account for approx. 60 % of all NSCLC. Therefore, only approx. 5-7 % of all 

advanced European NSCLC patients might be available. In far Eastern populations, the incidence is 

known to be substantially higher, in particular in non-smokers. Accounting for the varying incidence, I 

would estimate up to 12% of all NSCLC patients globally to be elegible for erlotinib treatment. The 

data on the global incidence of EGFR-Mutation positive NSCLC should be checked and Table 3 

corrected appropriately.”  

 

Response:  

 

Thank you for your comments.  

 

The EGFR values and references have been updated. After re-reviewing the literature for the 

prevalence of the EGFR mutation in NSCLC, there is some variation in estimates. In NICE technology 

appraisal 192, a review of the evidence estimated the prevalence was likely to fall between 10% and 

15% of NSCLC in the UK. On a global level a recent review article on EGFR mutation status of 

NSCLC cites a number of publications to estimate EGFR+ mutation is found in 10-12% of NSCLC in 

non-Asian populations and 30-40% in Asian populations (Ellison G, Zhu G, Moulis A, et al. EGFR 

mutation testing in lung cancer: a review of available methods and their use for analysis of tumour 

tissue and cytology samples. J Clin Pathol 2013;66:79–89. doi:10.1136/jclinpath-2012-201194). 

According to GLOBOCAN data, 56.3% of lung cancer burden is found in Asia and 42.7% in other 

countries. Overall, this estimates the global prevalence of EGFR+ mutation in the NSCLC population 

is 24.4% (see Appendix 4 for full calculation). Whilst reviewing the literature, NICE guidance in the UK 

showed that EGFR status couldn’t be conclusively established in all patients. Their estimates are that 

60% of the patient population have test results that can be evaluated. This has been incorporated into 
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our estimates. Changes to reflect these refinements have been made in Table 3 and Appendix 4.  

 

1.2 Comments from Ellen ‘t Hoen  

 

Thank you for your comments. We have amended the manuscript in accordance with your 

suggestions. Changes are outlined below:  

 

Ms ‘t Hoen wrote “Page 6 – line 21: There are other key components that led to the 99% price 

reduction: resource allocation for HIV and the widespread use of the TRIPS flexibilities in 

procurement of generic ARVs.”  

 

We have now incorporated this point in the text on page 6.  

 

Ms ‘t Hoen wrote “Page 6- line 34: I would suggest to replace “lose patent protection’ with “when the 

patent term expires or patents no longer form a barrier to generic entry otherwise for example in the 

case of licensing”.  

Some of the products discussed are for example not patented in India and could be made available in 

other countries where they are patented if licenses (voluntary or non-voluntary) are available.”  

 

Thank you for this suggestion – we have incorporated it in the text on page 6.  

 

Ms ‘t Hoen wrote “Page 12 when discussing the patent expiry of the basic patent it might be good to 

mention that there may be secondary patents granted that may form a barrier to generic entry.”  

 

Thank you for this suggestion – we have added a sentence to this effect on page 12.  

 

Ms ‘t Hoen wrote “Page 13 – are these base compound patents? Good to specify what these patents 

cover.”  

 

We have clarified this in the heading of the relevant column in Table 2 on page 13, by renaming it to 

“Expiry of term for base compound patent”.  

 

Ms ‘t Hoen wrote “Page 16 –line 49: the statement “new patents may also be granted .... exclusivity” 

is not correct. I do not see how one can obtain a new patent on an known compound that can 

reinstate exclusivity. It may be possible to obtain a secondary patent for example for a combination 

with another compound but that would not create exclusivity for the compound that is off patent. I 

would suggest deleting the sentence.”  

 

As you note in a separate comment above, secondary patents may form a barrier to generic market 

entry. Where we wrote that “[n]ew patents” granted “could provide effective protection of exclusivity”, 

we simply mean new secondary patents, in addition to existing ones. We agree that new patents 

cannot be granted on known compounds to reinstate exclusivity. We appreciate your comment and 

agree that deletion of the sentence would increase clarity. We have now deleted the sentence that 

you refer to.  

 

Ms ‘t Hoen wrote “Page 19 – line 3 see comment on page 6. I would suggest to not only mention 

patent expiry but also measures that can be taken by governments or companies to offer licenses and 

thus accelerate the availability of generic products. It may be worth mentioning that those licenses 

normally come with royalty payments.”  

 

While we had pointed towards mechanisms such as these in suggesting that “[i]n the interim, 

alternative mechanisms can be used to rapidly reduce prices and allow access to cancer treatments”, 
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we have added a sentence to expand on these ‘alternative mechanisms’, along the lines of your 

suggestion, on page 19 (end of Conclusions).  

 

 

1.3 Comments from Tracey-Lea Laba  

 

Ms Laba wrote: “there needs to be better justification for the use of incident population as opposed to 

a prevalent pool to determine the volume of demand especially given the expected duration of therapy 

of these agents for some of the cancers discussed is well beyond one year.”  

 

Thank you for your comments and suggestions. We agree that, as the expected duration of treatment 

with these TKIs is beyond one year for many patients, using incidence figures probably results in an 

underestimation of the global volume of demand. However, for the purposes of this analysis, we have 

sought to demonstrate only that the potential volume of demand is substantial, and would likely be 

sufficient to encourage robust generic market entry and competition. As prevalence is by definition 

greater than incidence, using prevalence for eligibility estimation would only strengthen our argument 

regarding sufficient demand volume. We have changed the headings of some columns in Table 3 

(page 15) to emphasize that we have calculated the number newly eligible per year. We have also 

now clarified this on page 8: “Using published figures of the epidemiology of cancers for which the 

chosen TKIs are indicated, we conservatively estimated annual volume of demand, in terms of the 

number of people newly eligible for treatment per year.“ We have also clarified this in the Abstract by 

adding the word ‘newly’ in the last sentence of the Results section of the Abstract. While more 

elaborate estimation of the number eligible would be useful, including the prevalent pool of patients as 

well as adjustments to reflect, for example, the lack of diagnostic tools in some settings, we do not 

consider this to be within the scope of the paper, which seeks to demonstrate the feasibility of 

achieving low generic prices for these cancer medicines.  

 

Ms Laba wrote: “Clarification of what is meant by the term production with adequate competition is 

also needed as it appears central to the papers main argument.”  

 

By ‘adequate competition’ we mean sufficiently many generic producers, and sufficiently large and 

organized demand, to trigger price drops (‘price wars’). Putting an exact figure on what is ‘adequate’ 

is not easy. By comparison to drugs for HIV/AIDS, we consider adequate demand volume to be 

around an API demand of 5-10 tons, or more, per year.  

 

For example, first-line antiretrovirals tenofovir and emtricitabine had annual global API demand 

volumes of 6 and 7 tons, respectively, in 2006, and 14 and 26 tons in 2009. By 2010, 4 generic 

companies had entered the market for each drug, and prices had already been dropping rapidly since 

the beginning of 2007.  

 

[Slide 32 of this presentation by the Clinton Health Access Initiative 

http://www.who.int/hiv/amds/ForecastingARVgolbaldemandCHAI.pdf; MSF ‘Untangling the Web of 

Antiretroviral Price Reductions – 13th edition. 

http://d2pd3b5abq75bb.cloudfront.net/2012/07/16/14/39/31/171/UTW_13_ENG_Jul2010.pdf]  

 

In addition to this comparison to HIV/AIDS drug markets, we would like to point out that our target 

price calculations are based on the observed prices of API that is already being sold. The per-

kilogram prices of API that we use in our analysis are thus the current market prices, not hypothetical 

prices that may be possible at higher demand volumes – they are prices that are already available. 

The ‘adequate competition’ would thus apply mainly to bioequivalence studies, and optimization of 

formulation, packaging, and shipment.  
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Ms Laba wrote: “Furthermore, the markups included in the target price only appear relevant to the 

generic manufacturers, yet price comparison in the international is against the wider chain of 

distribution which would have additional add-on cost/markups which I imagine is highly variable 

depending on the market for comparison.”  

 

All prices included in our global overviews originate from databases of what national healthcare 

systems pay for the drug, except in the cases of the US and India.  

 

For US prices, we have used the GoodRx online search tool. As Ms Laba notes, these prices include 

other costs incurred in the ‘wider chain of distribution’ – namely in this case, markups added by 

private pharmacies. We would however point out that firstly, we have selected lowest price given in 

GoodRx – therefore, the price likely to be that with the smallest pharmacy markup. Secondly, sources 

of ‘ex works’ (price when buying directly from manufacturer) pricing in the USA are scarce for these 

drugs. Data tables published by Medicaid/Medicare (e.g. NADAC) do not include the prices the four 

TKIs included in our analysis, with the exception of imatinib in some cases. Lastly, in the case of the 

US, the prices of drugs at pharmacies are likely to reflect the prices as experienced by patients or as 

charged to insurance companies.  

 

For prices of cancer medications in India, sources are very scarce. Similarly to the US, we used an 

online search tool that compares drug prices (www.drugsupdate.com), and used the lowest price we 

found. The majority of drug purchases in India are out-of-pocket and on the private market – similarly 

to the US, again, pharmacy prices are thus likely to reflect prices of drugs as experienced by patients 

(Garg CC, Karan AK. Reducing out-of pocket expenditures to reduce poverty: a disaggregated 

analysis at rural-urban and state level in India. Health Policy Plan. (2009) 24 (2): 116-128.  

doi: 10.1093/heapol/czn046).  

 

We believe the current draft accurately presents the global price overviews as giving an idea of the 

relative differences, instead of being comprehensive and detailed inter-country price comparisons.  

 

A final point is that we include the costs of shipping, a cost of distribution, in our algorithm for 

determining target price.  

 

Ms Laba wrote: “Comparison in the abstract/discussions to only/primarily the US market prices is a 

little sensational, and I would suggest some tempering with the comparisons to some of the other 

global markets compared.  

 

The final sentence in the conclusions needs to be substantiated further.”  

 

The original draft compared lapatinib and sorafenib to both EU and US prices. We have added 

comparisons to the EU for imatinib and erlotinib, as well as comparisons to Indian prices, to the 

Discussion section. We have also expanded on the final sentence in the Conclusions (as was also 

recommended by Ms ‘t Hoen).  

 

2. OTHER CHANGES MADE  

 

We have added titles for Figures 3A-D on page 23. These were previously only given in the file 

names of the uploaded Figure graphics files.  

 

Adjustments have been made to the calculations given in Table 1. Adjustments for imatinib, erlotinib, 

and sorafenib are minor, and are the result of a) adjusting the length of ‘month’ from 30 days to 28 

days; b) adjusting the length of ‘year’ from 12 times the monthly target price to 365 times one-twenty-

eighth the value of the monthly target price. The amount of API per table for sorafenib has been 
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changed to be equal to that used by the originator (the amount has halved from 400mg to 200mg, 

with tablets per month consequently doubling). All figures of global price overviews (Figs 3A-D) and 

the Abstract have been updated to reflect 365 days of treatment, adjusted target prices, and a 

correction of lapatinib dosage (explained further below) – these figures have been uploaded as ‘.eps’ 

files with file names beginning “new Figure 3A…”, “new Figure 3B…” and so on. The flowchart figure 

(Figure 1, previously Figure 2) for the calculation of erlotinib has also been changed according to the 

above adjustments, and is uploaded as a file with name beginning “new Figure 1…”. US prices 

quoted in the Discussion have been changed from 360-day prices to 365-day prices. The flowchart 

showing the calculation of erlotinib target price and the description of this calculation in the text 

(pages 7 and 8) have also been updated to reflect a 28-day month, and 365 days of treatment. The 

360-day prices that were previously cited in Appendix 3 next to the references for data sources have 

been removed, and a new file for Appendix 3 has been uploaded.  

 

We have corrected an error in which we assumed a daily dose of 250mg for lapatinib – the correct 

standard daily dose is 1500mg. This correction results in a six-fold change in absolute numbers, but 

does not affect the conclusions of our analysis, as the change affects global current price overviews 

and target prices to equal extent. We have correct the ‘tablets per month’ and ‘Dose(s)’ figures in 

Tables 1 and 2, the target price calculations, and global price overviews for lapatinib accordingly. The 

effects of all changes to figures in Table 1 are conservative (target price per year is increased as 

compared to the previous draft). Corresponding replicated figures (target prices) in Table 2 have also 

been updated to be equal to those given in Table 1. Target prices given in text have also been 

updated accordingly. We have updated the figure for lapatinib global price overviews (Figure 3D) also 

(uploaded as ”new Figure 3D. Lowest available price for lapatinib (1500mg) in selected 

countries.eps”). We have made a slight change to the paragraph under the heading ‘Global demand’ 

in Results, to reflect the updated volume estimate for lapatinib. The ‘Originator company’ listed for 

lapatinib in Table 2 has been changed from GlaxoSmithKline to Novartis. GlaxoSmithKline was the 

proprietor of lapatinib (Tyverb/Tykerb) until late 2014, when GSK’s oncological portfolio was 

transferred to Novartis (http://www.gsk.com/en-gb/media/press-releases/2015/regulatory-update-on-

three-part-transaction-with-novartis/). While GSK was the company that first brought the drug to 

market, the current holder of exclusive rights to sell lapatinib is Novartis. We feel that within the 

context of this study Novartis is the more relevant company, as it is Novartis that currently controls the 

price of lapatinib, however we invite the Editor to consider which company they would consider the 

‘originator’.  

 

A typographical error has been corrected in Table 3: ‘Non-small sell lung cancer’ has been changed 

to ‘Non-small cell lung cancer’.  

 

The calculation of yearly API demand in Table 3 for erlotinib has been adjusted to reflect the different 

doses used in non-small cell lung cancer (150mg QD) and pancreatic cancer (100mg QD). The 

resultant change to yearly API demand is small does not affect the Discussion (note that changes 

made in response to reviewer Martin Faehling’s comments also influences changes in this value). The 

yearly API demand for lapatinib has been adjusted according to changes in daily dose as described 

above. The total number eligible globally cited in the Abstract has been adjusted accordingly from 

“more than 1.14 million” to “more than 1 million”.  

 

We have adjusted the first paragraph of the Discussion to reflect the adjustment in lapatinib target 

price, as well as in order to include all four drugs in the comparison instead of only three, as 

previously. The change is FROM “At the target prices identified, $1 billion would be enough to treat all 

1.1 million patients worldwide who become eligible for treatment with imatinib, erlotinib, sorafenib, and 

lapatinib, every year. This combined cost is less than a quarter of the netsales of $4.7 billion for 

imatinib in 2013 alone.” TO “At the target prices identified, $1 billion would be enough to treat all 1 

million patients worldwide who become eligible for treatment with imatinib, erlotinib, sorafenib, and 
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lapatinib, every year. This combined cost is less than a quarter of the net sales of $4.7 billion for 

imatinib in 2013 alone.”  

 

We have noticed that the hyperlink in reference 27 is now broken. We have replaced this with a new 

link which leads to the same document, and is currently working.  

 

3. RESPONSE TO EDITORIAL FEEDBACK  

 

The editorial feedback was "We need more information in the funding statement. Our policy is:  

 

" Authors must describe the role of the study sponsor(s), if any, in the study design; in the collection, 

analysis and interpretation of the data; in the writing of the report; and in the decision to submit the 

paper for publication. If the funder(s) had no such involvement, this should be stated.""  

 

We have made the following statement in the title page of the revised manuscript: "Metavirology ltd 

provided an unrestricted research grant for this project, and had no editorial control over the final 

report."  

 

Figures 1 and 2 have been switched so that they are cited sequentially in the text.  

 

A citation of Figure 3 on page 8 was removed so that Figures are cited sequentially.  

 

Figure 2 (chemical structures), which was previously uploaded as four separate images, has now 

been uploaded as a single image.  

 

Sources for the global price overviews shown in Figures 3A-D are given in Appendix 3. To make this 

citation clear, we have added a sentence on page 14, under the heading 'Current prices', as well as 

added "(sources in Appendix 3)" into the captions for Figures 3A-D. 

 

VERSION 2 – REVIEW 

REVIEWER Martin Faehling 
Klinikum Esslingen, Germany 

REVIEW RETURNED 08-Nov-2015 

 

GENERAL COMMENTS The authors have clearly and sufficiently dealt with any comments.  

 

REVIEWER 't Hoen, E 
Medicines Law & Policy 

REVIEW RETURNED 01-Nov-2015 

 

GENERAL COMMENTS I believe the authors have adequately addressed the reviewers 
comments.  
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