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Orphan drugs in Europe
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Orphan drugs: An emerging trend
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Committee for Advanced Therapies (CAT)

Our environment: The „academic gap“ and „small company gap“



The ATMP landscape in Europe
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Analysis of the EudraCT database

(2004-2010):

318 trials with ATMPs
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318 trials with ATMPs



Small companies and orphan drugs are at risk
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Reasons for failure? Case studies

http://www.ema.europa.eu/docs/en_GB/document_library/Application_withdrawal_assessment_report/2010/01/WC500063198.pdf

• Anti-EGFR monoclonal antibody

• Indication: treatment of children and adolescents with 

recurrent high-grade glioma in patients where no other 

therapeutic options are available or appropriate except 

symptomatic treatment

• CHMP concerns:
� Quality issues (27 major Quality objections and 73 other concerns)

� Pre-Clinical issues

� Lack of clinical Pharmacodynamic and pharmacokinetic data

� Lack of efficacy demonstration

� Lack of data on immunogenicity

� High rate of SAEs and possible relationship to Theraloc

• “The applicant has presented only one pivotal, uncontrolled 

clinical phase II study with 47 patients.”

• “The value of this study and the interpretability of study 

results were questioned because of the lack of a 

comparator.”

• “The major objection on efficacy and the lack of a 

comparator (…) was addressed (…) with a historical control 

group. The data provided and comparison between these 

two groups did not show evidence of benefit in term of 

overall survival.”*)

*) ”Data shows that [in] the Theraloc 

group all died in a shorter period of 

time than the historical control

group.”
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Reasons for failure? Case studies

http://www.ema.europa.eu/docs/en_GB/document_library/Application_withdrawal_assessment_report/2010/01/WC500063198.pdf

• “It is not clear why there was no reference arm, as best 

supportive care or temozolamide, which is approved for 

glioma.”

• “There is discrepancy between studied patients and the 

proposed indication.”

• “(…) there is a possibility that all the patients were not 

maximally treated, although the proposed indication is 

for patients where no other therapeutic options are 

available or appropriate except symptomatic treatment.”

• “Most responders were observed in the subgroup of 

patients with a diffuse intrinsic pontine glioma. The 

confidence intervals were wide due to the small numbers 

of patients.”
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Reasons for failure? Case studies

http://www.ema.europa.eu/docs/en_GB/document_library/Application_withdrawal_assessment_report/2010/01/WC500063080.pdf

• Adenoviral vector (Ad5CMV-p53) containing a functional 

copy of the human p53 gene

• Indication: treatment of Li-Fraumeni cancer patients 

(mutation of tumour suppressor p53; predisposes to 

various cancer types). Prevalence: 0.05 per 10,000

• No specific treatment; current treatment is adapted from 

the protocols for sporadic cancer therapy.

• However, due to the p53 defect in patients with Li-

Fraumeni syndrome, these therapies may be associated 

with a high risk of secondary malignancies.

• Problem with chemotherapies targeting DNA and 

working via p53 activation (”gatekeeper” of the cell 

cycle).
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Reasons for failure? Case studies

http://www.ema.europa.eu/docs/en_GB/document_library/Application_withdrawal_assessment_report/2010/01/WC500063080.pdf
© Christian Schneider

• Indication: treatment of Li-Fraumeni cancer patients 

(mutation of tumour suppressor p53; predisposes to various 

cancer types). Prevalence: 0.05 per 10,000

• The major objections precluding a recommendation of 

marketing authorisation pertain to the following principal 

deficiencies:
� Clinical benefit of Advexin was not demonstrated 

� Correlation of p53 expression in tumours and clinical response to Advexin treatment was not 

convincingly demonstrated. 

� Clinical data on biodistribution, shedding and transmission, presented in the dossier, are judged to be 

not valid. Signals of biodistribution in various organs, body fluids shedding and transmission seen in the 

studies were not adequately addressed in the further development program of Advexin. 

� The data do not conclusively allow further recommendations regarding the posology such as the 

duration of therapy, monotherapy vs. combination therapy, type of combination therapy. 

� The safety data base does not allow comprehensive evaluation of the safety profile due to its small size 

and methodological limitations in generating the data 

� New uncharacterized open reading frame (ORF) in the vector sequence 

� Insufficient analysis of replication competent adenovirus (RCA) 

� Lack of GMP certification and import licence 

� Lack of validation data on the release tests of the drug product

� Lack of demonstrated consistency of lots with respect to the ratio of infectious particles to total 

particles and manufacturing changes during product development 

� DP manufacturing process is not fully validated 

� Lack of sufficient stability data 

� Unclear role of RCA in the mode of action of Advexin 

� Lack of adequate biodistribution analysis 

� Possible germ line integration of vector DNA 

� Lack of adequate repeat dose toxicity analysis 

� Several deficiencies in the data and evaluation for assessment of the environmental risk 
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Reasons for failure? Case studies

http://www.ema.europa.eu/docs/en_GB/document_library/Application_withdrawal_assessment_report/2010/01/WC500063080.pdf

• “No clinical study report was submitted. The applicant 

presented only a summary of a publication (Senzer et al 

2007) describing p53 therapy in a patient with Li-Fraumeni 

syndrome.”

• “Initially one accessible tumour was treated with Advexin. 

After 4 injections into this tumour, the patient received 

weekly 8 additional injections of Advexin over a 2-month 

period targeting tumours at other sites, including the pelvic 

extension of the primary vaginal tumour. In total, the patient 

received 12 injections over an approximate 5-month period.”

• “By FDG-PET/CT scan, complete remission of the treated 

tumour was observed, with the untreated lesions showing 

further progression. Immunohistochemistry of the tumour 

was performed, pre-treatment and 7-day post-treatment, to 

evaluate expression of molecular markers associated with 

p53 mechanisms of action. The analysis revealed that the p53 

signalling pathway was intact in the tumour. Furthermore a 

relationship between treatment response, radiographic 

findings and molecular markers of p53 tumour suppression 

was reported.”
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Reasons for failure? Case studies

http://www.ema.europa.eu/docs/en_GB/document_library/Application_withdrawal_assessment_report/2010/01/WC500063080.pdf

• “The correlation between abnormal p53 expression in pre-

treatment samples and clinical outcome was evaluated in a 

post-hoc analysis and the evaluated samples represent a 

subgroup of enrolled patients.”

• “However, the applicant failed to demonstrate convincingly

the correlation of p53 expression in tumours and clinical 

response to Advexin treatment; the limitations are small 

sample size, sub-group analysis, post-hoc analysis and overall 

validity of the data (see also “Pharmacodynamics”).”

• “The data can be seen as hypothesis generating and need to 

be confirmed in larger, well designed, GCP compliant clinical 

studies. This has not been accomplished.”
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Reasons for failure? Case studies

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Scientific_Discussion/human/000791/WC500054212.pdf

• Monoclonal anti-complement C5 antibody

• Indication: Paroxysmal nocturnal haemoglobinuria (PNH) 

(CD59 deficiency, normally blocking the “membrane attack 

complex” = final stage of complement cascade activation)

=> Erythrocytes prone to complement-mediated lysis

• Acquired clonal mutation; 15 years median survival from 

diagnosis

• Prevalence: 0.1 in 10000

• Six clinical studies performed:
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Open questions

• What is the “minimum” dataset for an approval for an 

ultra-orphan drug?

• How far can we depart from “usual standards”?

� Can we accept publications instead of clinical study reports?

� Can we accept post-hoc analyses of subgroups, even if 

biologically or medically plausible?

� Which statistical methods? If any?

� Do we accept “hypothesis generating data” as sufficient proof 

for an approval…

- …under exceptional circumstances?

- …under the “conditional approval” rules?

• Can we feasibly revoke a license once granted in case 

positive benefit-risk is questioned?

� Where is the burden of proof? With CAT/CHMP or with the 

Applicant?
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CAT/CHMP are aware!

Quotes from Protocol Assistance procedures:

• “In this rare condition sample size is less a question of statistical considerations but of 

relevance and impact of the clinical effects of the treatment and the feasibility to recruit 

patients into a clinical trial. If the study results are compelling and the study planning 

and conduct is of high quality, the planned sample size might be sufficient in this specific 

situation.”

• “Due to the rarity of the condition a randomized clinical trial is hardly possible and the 

use of an external control is an acceptable alternative for judging the treatment effect 

(see also the document ‘Guideline on Clinical Trials in Small Populations’

(CHMP/EWP/83561/2005)).”

• “(…) the proposed sample size could be acceptable if the results of the study are robust 

and clearly indicate clinically relevant findings for the primary endpoint.  Furthermore in 

this situation the totality of evidence presented would be carefully considered.”

• “The proposed historical cohort from 1995 - 2005 is not endorsed. A more recent 

historical cohort from the last few years could, however, be acceptable subject to the 

applicant being able to demonstrate that the comparison is reliable and not subject to 

important biases commonly associated with this type of comparison.”

But we have to learn more!
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Can we learn from blood products?

http://www.ema.europa.eu/docs/en_GB/document_library/Application_withdrawal_assessment_report/2010/01/WC500063080.pdf

• Haemophilia A (F.VIII deficiency): Prevalence 

2:10000

• “Efficacy needs to be demonstrated in clinical 

trials to be conducted before marketing 

authorisation combined with the 

commitment to perform (a) post-

authorisation investigation(s) to collect 

additional clinical data and to bridge in the 

long-term between the outcome from clinical 

trials and from routine use.”

• “In view of the limited availability of patients 

suffering from haemophilia A, data from pre-

licensing studies only are considered 

insufficient to estimate all aspects of therapy 

with factor VIII products, especially with 

respect to immunogenicity. Therefore, to 

collect additional clinical data and to ensure 

consistency in the long-term between the 

outcome from pre-authorisation clinical 

studies and from routine use, a post-

marketing investigation should be 

performed.”
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Adaptive licensing – attractive for orphan drugs?

“Adaptive licensing is a prospectively 

planned, flexible approach to regulation 

of drugs and biologics. Through iterative 

phases of evidence gathering to reduce 

uncertainties followed by regulatory 

evaluation and license adaptation, AL 

seeks to maximize the positive impact of 

new drugs on public health by balancing 

timely access for patients with the need 

to assess and to provide adequate 

evolving information on benefits and 

harms so that better-informed patient-

care decisions can be made.”



Orphans are on the top agenda

”The International Rare Disease 

Research Consortium being 

formed under the auspices of 

the two bodies [the NIH and the 

European Commission] has the 

ambitious goal of developing a 

diagnostic tool for every known 

rare disease by 2020, along 

with new therapies to treat 200 

of them.”



Thank you
for your attention!
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