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VERSION 1 - REVIEW 

REVIEWER Georgi Iskrov 

Department of Social Medicine and Public Health, Medicial 
University of Plovdiv  
Centre for Health Technology Assessment and Analyses, Institute 
for Rare Diseases 

REVIEW RETURNED 12-Feb-2015 

 

GENERAL COMMENTS I enjoyed reading this paper. The specific features of rare diseases 
and orphan drugs make them a high priority issue for policy makers. 
Authors offer valuable insights into several problems surrounding 
rare disease and orphan drug evidence. I particularly liked the 
discussion part of this paper, where authors make important 
suggestions in terms of bridging the “evidence gap” in rare diseases 
and orphan drugs. I recommend publishing this paper, but authors 
need first to clarify some minor questions that arise.  
 
First, my overall impression from this work is that authors try to link 
evidence available (clinical effectiveness, costs, etc) to the pricing 
process of orphan medicinal products. This is an interesting idea. I 
believe authors should state more clearly their research objectives 
(both in the title and in the introduction of the paper). Currently, the 
title is too general and it is not catchy. The content of the study itself 
is excellent; this is why I recommend authors to reflect their ideas 
and results into the opening part of the paper.  
 
Second, the costing methodology is not clearly presented. It should 
be considered that orphan therapeutic regimes depend on many 
factors, such as weight, complications, disease progress, etc. It 
could be considered that each regimen is unique for each patient. 
So authors need to explain clearly in the methods part how they 
have come to these cost estimates (second paragraph of page 6). 
Authors discuss a lot pricing of orphan drugs, so they need to make 
very clear their costing methodology.  
 
Specific comments  
#1 Key words: Why “rare diseases” and ‘evidence” are not listed in 
the paper’s key words? At the same time authors include 
“prevalence”, which is a little bit out of their research scope. They 
are not performing an epidemiological study to assess prevalence of 
rare diseases.  
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#2 Introduction, p.4, rows 5-14: I believe authors should stick to the 
rare disease and orphan drug definitions from Regulation (EC) No 
141/2000 of the European Parliament and of the Council of 16 
December 1999 on orphan medicinal products. 1 in 2 000 and 5 in 
10 000 is technically the same, but let’s circulate the official 
numbers, that have been used in all EU policy documents on rare 
diseases and orphan drugs.  
 
#3 Introduction, p.4, rows 30-34: It is too early to assess the impact 
of generics on orphan drug costs in the EU. According to Schey et 
al. (Estimating the budget impact of orphan medicines in Europe: 
2010 – 2020, Orphanet J Rare Dis. 2011 Sep 27;6:62.): “An analysis 
of a sample of 12 drugs that received orphan drug approval in the 
US between 1990 and 2000 suggested that on loss of marketing 
exclusivity, generic prices were on average 50% lower than the 
original drug, with a range of price reductions from 14% to 95%.” In 
the EU the first orphan market exclusivities have only recently 
expired and to my best knowledge there is no rigorous research on 
their effect on pricing.  
 
#4 Introduction, p.4, rows 51: To my best knowledge, the very first 
study on this matter in the EU is by Denis et al. (Critical assessment 
of Belgian reimbursement dossiers of orphan drugs. 
Pharmacoeconomics. 2011 Oct;29(10):883-93.). This study is a 
classic to me. I suggest authors to take a look at it and compare 
their outcomes.  
 
#5 Introduction, p.5, rows 16-24: When talking about costs and 
prices, authors should clearly state the country setting of their 
research (UK).  
 
#6 Methods, p.5, rows 49-57: In fact, classical research approaches 
like meta-analyses and RCT have limited role in rare disease field. 
They are no doubt a golden standard in evidence-based medicine, 
but they are difficult to apply on rare diseases due to well known 
reasons. There is a paper by Kesselheim and Gagne on the role of 
non-traditional study designs in rare diseases and orphan drugs. For 
example, patient registries and natural history study, which are 
missing in the authors’ searching strategy.  
 
#7 Methods, p.6, rows 1-10: Are authors using UK-specific or EU-
wide (Orphanet) prevalence data? Authors should justify their 
choice.  
 
#8 Methods, p.6, rows 14-30: Costing methodology needs more 
details. This is one of the crucial points of this study and it has to be 
very well explained in details.  
 
#9 Methods, p.7, rows 26-27: I really do not believe the approval 
year is a factor for the level of costs and prices. Data is limited and 
the year could be a kind of confounding component. May authors 
justify more clearly this part of their study?  
 
#10 Results, p.7, row 55: Please indicate what you mean under “74 
drugs approved”. Do you include in it the number of expired, 
suspended or withdrawn products too?  
 
#11 Results, p.10, rows 9-32: I think the association between 
disease prevalence and annual cost of orphan drugs is tricky. What 
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about the oncological orphan drugs that are indicated for several 
conditions (some of them more “common”, other more “rare”)? What 
prevalence should be considered in this case?  
 
Discussion and conclusion sections are excellent. I have not 
comments on them.  

 

REVIEWER Joshua P. Cohen 
Tufts (University) Center for the Study of Drug Development 

REVIEW RETURNED 03-May-2015 

 

GENERAL COMMENTS 1. On linkage between R&D costs and price, I am a skeptic.  
 
Both the drug industry and critics of the industry can be accused of 
clinging to an outdated theory of pricing (that it is related to costs of 
production and R&D). To presume a tidy nexus between the cost of 
production (and development) of anything and price is inaccurate. I’ll 
try and keep this brief: In a free market price is a function of 
willingness to pay (demand) for a supplied good. From a business 
class seat on an airplane, to a BMW, to a mocha latte, to a 
condominium in Boston, prices are invariably a function of 
willingness to pay. Such prices bear little relation to the cost of 
production (i.e., cost of a business class seat, a BMW, a mocha 
latte, a condominium in Boston). To give you a recent example: Oil 
prices have dropped dramatically which has reduced the cost for 
airline companies to fly. Yet, prices of airline tickets have increased 
by over 15% during this period of a drop in oil prices. Clearly, the 
price of airline tickets is a function of willingness to pay. The high 
demand for air travel has allowed airlines to maintain high prices or 
raise them even higher. Until that demand decreases, prices will 
remain high regardless of the cost of oil.  
 
Hence, the drug industry’s argument that their drugs are so 
expensive because they cost so much to develop and manufacture 
is fallacious. Likewise, in an attempt to find out if prices are justified, 
critics are misguided when they want to open the books and take a 
closer look at costs of development to see if they’re really that high. 
From the industry’s perspective, a better argument would be that 
they are manufacturing products that payers are willing to pay at the 
price set by industry, or negotiated with industry. Whether the prices 
are "justified" or not from an evidence perspective is an interesting 
question, but one that seems to only be applied to healthcare 
services and products. Perhaps for good reason, as healthcare 
services are products are "special" commodities.  
 
2. An important factor to keep in mind when thinking of the price of 
orphan products is that many orphans target very small populations 
AND have few treatment alternatives. This allows their price to be 
relatively higher than non-orphans.  
 
3. I would have preferred to see a discussion of some of the patient 
access issues. I saw some of this in relation to NICE decisions. But, 
it is important to keep in mind that patients - particularly in Europe - 
face hurdles accessing orphan drugs. In some cases denials of 
coverage were not evidence-based, which makes the patient access 
issue even more problematic.  
 
4. As the authors suggest cost-effectiveness is not being assessed 
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for many orphans. Of course, cost-effectiveness is harder to gauge 
for orphans as the populations are smaller. Perhaps a better 
decision criterion is opportunity cost, which is reflected in not only 
cost-effectiveness indicators but also budget impact.  

 

VERSION 1 – AUTHOR RESPONSE 

RESPONSES TO REVIEWER 1  

 

Comment:  

I enjoyed reading this paper. The specific features of rare diseases and orphan drugs make them a 

high priority issue for policy makers. Authors offer valuable insights into several problems surrounding 

rare disease and orphan drug evidence. I particularly liked the discussion part of this paper, where 

authors make important suggestions in terms of bridging the “evidence gap” in rare diseases and 

orphan drugs. I recommend publishing this paper, but authors need first to clarify some minor 

questions that arise.  

Response:  

Thank you  

 

Comment:  

First, my overall impression from this work is that authors try to link evidence available (clinical 

effectiveness, costs, etc) to the pricing process of orphan medicinal products. This is an interesting 

idea. I believe authors should state more clearly their research objectives (both in the title and in the 

introduction of the paper). Currently, the title is too general and it is not catchy. The content of the 

study itself is excellent; this is why I recommend authors to reflect their ideas and results into the 

opening part of the paper.  

Response:  

Thanks for this suggestion; we prefer a straightforward title and hope that the results speak for 

themselves – we did look at effectiveness, safety and cost.  

 

Comment:  

Second, the costing methodology is not clearly presented. It should be considered that orphan 

therapeutic regimes depend on many factors, such as weight, complications, disease progress, etc. It 

could be considered that each regimen is unique for each patient. So authors need to explain clearly 

in the methods part how they have come to these cost estimates (second paragraph of page 6). 

Authors discuss a lot pricing of orphan drugs, so they need to make very clear their costing 

methodology.  

Response:  

Agree. We added to the methods section: “We estimated the annual average cost in the UK for each 

orphan drug. Costs of orphan drug regimens might vary according to the individual patient’s needs 

including body size, disease progression, or complications of disease. However, we did not have 

information on these factors, and so we used the most recent data to estimate the average annual 

cost in the UK.”  

 

Comment:  

#1 Key words: Why “rare diseases” and ‘evidence” are not listed in the paper’s key words? At the 

same time authors include “prevalence”, which is a little bit out of their research scope. They are not 

performing an epidemiological study to assess prevalence of rare diseases.  

Response:  

Agree. The key words have been amended to: “orphan drugs; rare diseases; evidence; cost; 

prevalence; effectiveness; safety; review”  
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Comment:  

#2 Introduction, p.4, rows 5-14: I believe authors should stick to the rare disease and orphan drug 

definitions from Regulation (EC) No 141/2000 of the European Parliament and of the Council of 16 

December 1999 on orphan medicinal products. 1 in 2 000 and 5 in 10 000 is technically the same, but 

let’s circulate the official numbers, that have been used in all EU policy documents on rare diseases 

and orphan drugs.  

Response:  

We agree. Amended to “while in Europe it is defined as 5 in 10,000”  

 

Comment:  

#3 Introduction, p.4, rows 30-34: It is too early to assess the impact of generics on orphan drug costs 

in the EU. According to Schey et al. (Estimating the budget impact of orphan medicines in Europe: 

2010 – 2020, Orphanet J Rare Dis. 2011 Sep 27;6:62.): “An analysis of a sample of 12 drugs that 

received orphan drug approval in the US between 1990 and 2000 suggested that on loss of marketing 

exclusivity, generic prices were on average 50% lower than the original drug, with a range of price 

reductions from 14% to 95%.” In the EU the first orphan market exclusivities have only recently 

expired and to my best knowledge there is no rigorous research on their effect on pricing.  

Response:  

Yes, it is difficult currently to assess the specific cost impact of generics for each orphan drugs, 

however the main point stands that generics are available for some of the orphan drugs. Some 

orphan drugs are in fact reformulated generics. More work is needed on this but it is outside the 

scope of this paper.  

 

Comment:  

#4 Introduction, p.4, rows 51: To my best knowledge, the very first study on this matter in the EU is by 

Denis et al. (Critical assessment of Belgian reimbursement dossiers of orphan drugs. 

Pharmacoeconomics. 2011 Oct;29(10):883-93.). This study is a classic to me. I suggest authors to 

take a look at it and compare their outcomes  

Response:  

We have now included a comparison of our review with Denis et al. We have added to the Discussion 

“Our results support the findings of a qualitative analysis which examined reimbursement for orphan 

drug prescriptions in Belgium suggested that more standardisation of how orphan drugs are priced is 

needed.20 However, we investigated all orphan drugs approved for use in Europe, and assessed the 

quality of evidence for effectiveness and safety.”  

 

Comment:  

#5 Introduction, p.5, rows 16-24: When talking about costs and prices, authors should clearly state the 

country setting of their research (UK).  

Response:  

We have amended the Introduction to say “The objective of this review was to evaluate the 

effectiveness and safety of all orphan drugs which have been granted marketing licenses in Europe, 

determine the annual costs of each drug based on UK estimates, compare the costs of branded 

orphan drugs against their generic equivalents, and explore the relationship between orphan disease 

prevalence and annual costs.”  

 

Comment:  

#6 Methods, p.5, rows 49-57: In fact, classical research approaches like meta-analyses and RCT 

have limited role in rare disease field. They are no doubt a golden standard in evidence-based 

medicine, but they are difficult to apply on rare diseases due to well known reasons. There is a paper 

by Kesselheim and Gagne on the role of non-traditional study designs in rare diseases and orphan 

drugs. For example, patient registries and natural history study, which are missing in the authors’ 

searching strategy.  
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Response:  

We did not exclude evidence from non-randomised studies; we did grade the evidence according to 

the level of evidence and quality. The additional study designs mentioned by Kesselheim and Gagne 

show potential for studying post-marketing surveillance but that is outside the scope of this paper.  

 

Comment:  

#7 Methods, p.6, rows 1-10: Are authors using UK-specific or EU-wide (Orphanet) prevalence data? 

Authors should justify their choice.  

Response:  

Yes, we used EU wide data (orphanet); this is reported in the Methods.  

 

Comment:  

#8 Methods, p.6, rows 14-30: Costing methodology needs more details. This is one of the crucial 

points of this study and it has to be very well explained in details.  

Response:  

We have clarified in the Methods section the methods used to estimate the annual costs, and have 

also now made reference to our fourth appendix which explains and gives references for where the 

data for annual costs come from; this is now listed as Appendix 3 in the Results section.  

 

Comment:  

#9 Methods, p.7, rows 26-27: I really do not believe the approval year is a factor for the level of costs 

and prices. Data is limited and the year could be a kind of confounding component. May authors 

justify more clearly this part of their study?  

Response:  

We were interested to see if there was an association: we had noticed that drugs approved more 

recently (for a particular condition) were costing more; this is one reason we wanted to do that 

analysis. Of note, some orphan drugs with similar mechanisms of actions, but approved in different 

years had different annual costs. In the discussion we note that there is no clear pattern at this stage; 

more evidence may well be useful on this topic in the future.  

 

Comment:  

#10 Results, p.7, row 55: Please indicate what you mean under “74 drugs approved”. Do you include 

in it the number of expired, suspended or withdrawn products too?  

Response:  

We searched for authorised medicines, medicines withdrawn post-approval and suspended orphan 

drugs: we showed this in our EMA search strategy. We have now also clarified this in the results: "The 

EMA database searches identified a total of 74 approved drugs (authorised medicines or medicines 

withdrawn post-approval) for managing 63 orphan conditions, with approval dates ranging from 

15/05/2002 to 04/04/2014 (Figure 1). Twenty nine (39%) of these drugs are used in the management 

of cancers, while 24 (32.4%) are used for inborn errors of metabolism or immune disorders. The 

remaining 21 drugs were approved for a variety of other orphan conditions, with pulmonary arterial 

hypertension accounting for 5 (23%) of the approvals. Of the 74 drugs, five (6.8%) were granted 

conditional approval, while 15 (20%) were granted approval under “exceptional” circumstances"  

 

Comment:  

#11 Results, p.10, rows 9-32: I think the association between disease prevalence and annual cost of 

orphan drugs is tricky. What about the oncological orphan drugs that are indicated for several 

conditions (some of them more “common”, other more “rare”)? What prevalence should be considered 

in this case?  

Response:  

We have clarified this in the methods section by adding “Where orphan drugs were approved for two 

or more indications, we documented the annual costs of treatment separately for each indication.”  
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Comment:  

Discussion and conclusion sections are excellent. I have not comments on them.  

Response:  

Thank you.  

 

RESPONSES TO REVIEWER 2  

 

Comment:  

1. On linkage between R&D costs and price, I am a skeptic.  

Response:  

OK  

 

Comment:  

Both the drug industry and critics of the industry can be accused of clinging to an outdated theory of 

pricing (that it is related to costs of production and R&D). To presume a tidy nexus between the cost 

of production (and development) of anything and price is inaccurate. I’ll try and keep this brief: In a 

free market price is a function of willingness to pay (demand) for a supplied good. From a business 

class seat on an airplane, to a BMW, to a mocha latte, to a condominium in Boston, prices are 

invariably a function of willingness to pay. Such prices bear little relation to the cost of production (i.e., 

cost of a business class seat, a BMW, a mocha latte, a condominium in Boston). To give you a recent 

example: Oil prices have dropped dramatically which has reduced the cost for airline companies to fly. 

Yet, prices of airline tickets have increased by over 15% during this period of a drop in oil prices. 

Clearly, the price of airline tickets is a function of willingness to pay. The high demand for air travel 

has allowed airlines to maintain high prices or raise them even higher. Until that demand decreases, 

prices will remain high regardless of the cost of oil.  

Response:  

We agree.  

 

Comment:  

Hence, the drug industry’s argument that their drugs are so expensive because they cost so much to 

develop and manufacture is fallacious. Likewise, in an attempt to find out if prices are justified, critics 

are misguided when they want to open the books and take a closer look at costs of development to 

see if they’re really that high. From the industry’s perspective, a better argument would be that they 

are manufacturing products that payers are willing to pay at the price set by industry, or negotiated 

with industry. Whether the prices are "justified" or not from an evidence perspective is an interesting 

question, but one that seems to only be applied to healthcare services and products. Perhaps for 

good reason, as healthcare services are products are "special" commodities.  

Response:  

This is interesting  

 

Comment:  

2. An important factor to keep in mind when thinking of the price of orphan products is that many 

orphans target very small populations AND have few treatment alternatives. This allows their price to 

be relatively higher than non-orphans.  

Response:  

This is a good point, we have amended the discussion: “The findings from our review show that 

except for the very rare (ultra-orphan) diseases, there is no significant inverse relationship between 

disease prevalence and annual cost. There were inconsistencies in the strengths of correlation 

between approval year and annual costs when three or more drugs used for same orphan condition 

were compared. This indicates that there is no standardized process for setting the prices of orphan 

drugs. It is important to realise that many orphans target very small patient numbers and are for 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-007199 on 24 June 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


conditions with few treatment alternatives, allowing their price to be relatively higher than non-orphan 

drugs.”  

 

Comment:  

3. I would have preferred to see a discussion of some of the patient access issues. I saw some of this 

in relation to NICE decisions. But, it is important to keep in mind that patients - particularly in Europe - 

face hurdles accessing orphan drugs. In some cases denials of coverage were not evidence-based, 

which makes the patient access issue even more problematic.  

Response:  

We do mention this in the Introduction and this is an interesting area - we have added a comment - 

further discussion of this it is outside the scope of our current review and our current expertise: “In the 

United Kingdom for example, some funders of care under the National Health Service have refused to 

fund the orphan drugs because they are not considered cost effective, thereby denying patients 

access to potentially useful drug interventions.”  

 

Comment:  

4. As the authors suggest cost-effectiveness is not being assessed for many orphans. Of course, 

cost-effectiveness is harder to gauge for orphans as the populations are smaller. Perhaps a better 

decision criterion is opportunity cost, which is reflected in not only cost-effectiveness indicators but 

also budget impact.  

Response:  

Thanks for this point. We have amended the discussion: “The use of novel therapeutic agents has 

resulted in improvements in clinical outcome for several orphan diseases. It is also rational that drug 

companies should aim to make recoup investment in R&D costs through sales and reimbursements 

for these drugs, even though the size of the market for such drugs is quite small. However, the overall 

benefits on both clinical and economic terms need to be taken into consideration when setting prices. 

In fact, unfavourable cost-to-benefit analysis has led to the rejection of orphan drug approval 

applications by the UK National Institute for Health and Care Excellence. More recently, NHS England 

threatened to stop purchasing some orphan drugs used for cancer management, unless the 

manufacturers reduced their prices. Since the cost-effectiveness of orphan drugs is difficult to assess, 

considering opportunity costs might help make decisions about funding provision of orphan drugs.” 
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Correction

Onakpoya IJ, Spencer EA, Thompson MJ, et al. Effectiveness, safety and costs of
orphan drugs: an evidence-based review. BMJ Open 2015;24;5:e007199. There have
been corrections to the online supplement as follows:
In Appendix 1, Orphacol has been added to the list, and the appropriate refer-

ences used in the quality and level of the evidence for Orphacol and Cholic Acid
FGK are:
– Cholic Acid FGK: European Medicines Agency. Assessment report. Cholic acid

FGK. http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_
assessment_report/human/002081/WC500165386.pdf

– Orphacol: European Medicines Agency. Orphacol, INN-cholic acid - Annex 1.
Summary of product characteristics http://www.ema.europa.eu/docs/en_GB/
document_library/EPAR_-_Product_Information/human/001250/WC500150993.
pdf
In Appendix 2, table 2, the authors have revised the indications for Orphacol, and

added ‘deficiency’ to the indication for Cholic Acid FGK:
Cholic Acid FGK: IEM in primary bile acid synthesis due to Sterol 27-hydroxylase
deficiency.
Orphacol: IEM in primary bile acid synthesis due to 3beta-Hydroxy-delta5-C27-steroid
oxidoreductase deficiency or delta4-3-Oxosteroid-5beta-reductase.
In Appendix 2, table 2, and in Appendix 3, the authors have revised the annual

cost of Litak to £835 (1 cycle) based on correspondence with the manufacturers.

BMJ Open 2015;5:e007199corr1. doi:10.1136/bmjopen-2014-007199corr1
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