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Abstract 

Background: In the EU, clinical assessors, rapporteurs and the Committee for Medicinal Products for Human Use are 
obliged to assess the ethical aspects of a clinical development program and include major ethical flaws in the market-
ing authorization deliberation processes. To this date, we know very little about the manner that these regulators put 
this obligation into action. In this paper, we intend to look into the manner and the extent that ethical issues discov-
ered during inspection have reached the deliberation processes.

Methods: To gather data, we used the Dutch Medicines Evaluation Board database and first searched for the inspec-
tions, and their accompanying site inspection reports and integrated inspection reports, related to central marketing 
authorization applications (henceforth, application/s) of drugs submitted to the European Medicines Agency (EMA) 
from 2011 to 2015. We then extracted inspection findings that were purely of ethical nature, i.e., those that did not 
affect the benefit/risk balance of the study (issues related to informed consent, research ethics committees, and 
respect for persons). Only findings graded at least major by the inspectorate were included. Lastly, to identify how 
many of the ethically relevant findings (ERFs) reach the application deliberation processes, we extracted the relevant 
joint response assessment reports and reviewed the sections that discussed inspection findings.

Results: From 2011 to 2015, there were 390 processed applications, of which 65 had inspection reports and inte-
grated inspection reports accessible via the database of the Dutch Medicines Evaluation Board. Of the 65, we found 
ERFs in 37 (56.9%). The majority of the ERFs were graded as major and half of the time it was informed-consent 
related. A third of these findings were related to research ethics committee processes and requirements. Of the 37 
inspections with ERFs, 30 were endorsed in the integrated inspection reports as generally GCP compliant. Day 150 
joint response assessment reports and Day 180 list of outstanding issues were reviewed for all 37 inspections, and 
none of the ERFs were carried over in any of the assessment reports or list of outstanding issues.

Conclusion: None of the ethically relevant findings, all of which were graded as major or critical in integrated 
inspection reports, were explicitly carried over to the joint assessment reports. This calls for more transparency in EMA 
application deliberations on how ERFs are considered, if at all, in the decision-making processes.
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Background
Several documents from the European Medicines Agency 
(EMA) speak of the place of ethics in the regulatory pro-
cesses involved in a marketing authorization application 
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(henceforth, application) [1–4]. One of these is the docu-
ment, Points to consider on Good Clinical Practice (GCP) 
inspection findings and the benefit-risk balance where 
the mandate of regulators in terms of the place of these 
ethical issues in the evaluation process is explained as 
follows:

GCP inspection findings – even if not directly influ-
encing the benefit-risk balance—will still be impor-
tant if they raise serious questions about the rights, 
safety and well-being of trial subjects and hence the 
overall ethical conduct of the study. It is an obliga-
tion of clinical assessors, rapporteurs and the CHMP 
also to assess the ethics of a clinical development 
programme, and major ethical flaws should have an 
impact on the final conclusions about approvability 
of an application. Consequently, ethical misconduct 
could result in rejection of the application [4]. (ital-
ics mine).

In a previous publication, we identified the types of 
ethical issues that pharmaceutical regulators encounter 
post-marketing through inspection reports [5]. In this 
publication, we discovered that based on 2008–2012 
inspection reports comprising of 112 medicinal prod-
ucts and 288 clinical trial sites, inspectors frequently and 
regularly encounter ethically relevant findings (ERFs). 
Specifically, "At least major ERFs were present in almost 
all medicinal products with ERFs. The categories with 
the highest number of ERFs were protocol issues, patient 
safety, and professionalism issues." Also, "on average, 
there were 7.54 major and 2.95 critical ERFs per medici-
nal product application, although ERFs can increase to 30 
major and 12 critical" [5]. For more information on what 
inspectors consider as major and critical ERFs, the reader 
is directed to consult our article entitled, “Ethics in clini-
cal trial regulation: ethically relevant issues from EMA 
inspection reports” [5]. Though it is fair to assume that 
at least some of the ERFs that “directly influence the ben-
efit-risk balance” of an investigational medicinal product 
submitted for marketing authorization application would 
be carried over to the succeeding regulatory deliberation 
processes, we cannot make the same assumption about 
GCP inspection findings that do “not directly influence 
the benefit-risk balance.” The latter remains unknown 
and, as such, we know very little about the manner that 
“clinical assessors, rapporteurs and the Committee for 
Medicinal Products for Human Use (CHMP)” fulfill this 
obligation of “assessing the ethics of a clinical develop-
ment programme.” To respond to this need, it is the goal 
of this article to look into the manner and extent that 
ethical issues that do not affect benefit-risk balanced 
and were discovered during inspection have reached the 
deliberation processes, i.e., how “major ethical flaws” 

have impacted “the final conclusions about (the) approv-
ability of an application.”

Methods
Before we elaborate on our methodology, it is impera-
tive that we quickly go through the European centralized 
procedure for authorizing medicinal products, which we 
have outlined in Fig. 1.

As can be seen from Fig. 1, the request for GCP inspec-
tions and the eventual circulation of the integrated 
inspection report to the CHMP happens between Day 
120 and Day 180. All inspection reports and integrated 
inspection reports are submitted to the CHMP for the 
latter’s consideration. Figure 2 provides the details lead-
ing to the circulation of the integrated inspection report.

Given the centralized procedure outlined above, 
to understand the extent to which ethical issues have 
reached the application deliberation processes, we 
searched for inspection reports, integrated inspection 
reports, Day 150 joint assessment reports, and Day 180 
List of Outstanding Issues.

To gather data, we used the Dutch Medicines Evalua-
tion Board database and first searched for inspections, 
and their accompanying site inspection reports and inte-
grated inspection reports, related to central application 
of drugs submitted to the EMA from 2011 to 2015. For 
the list of drugs processed for central marketing authori-
zation, we used the European public assessments report 
database [9].

Inspection findings include both scientific and ethical 
issues. To determine which issues to extract, we used the 
following system. In another publication, we extracted 
the ethical issues from GCP inspection reports and came 
up with the following classifications of ethical issues: 
informed consent, monitoring and oversight, patient 
safety, professionalism and or qualification issues, proto-
col compliance or protocol issues, research ethics com-
mittees, and respect for persons [5]. It can be observed 
that the issues in some of the classifications can both be 
scientific and ethical. An ethical issue can also be a scien-
tific issue when it could affect the benefit-risk balance of 
a scientific evaluation of an application [4]. The follow-
ing classifications have this dual characteristic: monitor-
ing and oversight, patient safety, professionalism and or 
qualification issues, protocol compliance or protocol 
issues. Since we wish to investigate the impact of an ethi-
cal issue that is not a scientific issue, we shall look at the 
issues under the following classifications only: informed 
consent, research ethics committees, and respect for 
persons. The former three classifications coincide with 
the list of ethical issues that may trigger a “for cause” 
inspection as stated in the document, Points to consider 
for assessors, inspectors and EMA inspection coordinators 
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DAY 0

•Comple on of Dossier Valida on
•Official start of the procedure (Prepara on of Scien fic Review by the 

Rapporteurs)

DAY 80
•Preliminary Assessment Reports by the Rapporteurs including the following: 

Overview, Quality, Non-clinical, Clinical

DAY 120

• CHMP discussion and adop on of List of Ques ons sent to the applicant
•GCP/GMP/GLP inspec on request
•CLOCK STOPPED (normally for three months)

DAY 121
•CLOCK RESUMED following submission of responses from the applicant

DAY 150

•Rapporteurs' Joint Assessment Report including the following: Overview, Quality, 
Non-clinical, Clinical

•If possible, provision of Integrated Inspec on Report two weeks prior to Day 150

DAY 180

•CHMP discussion of List of Outstanding Issues or  the need for oral hearing
•Deadline of Integrated Inspec on Report in me to be addressed with the List of 

Outstanding Issues 
•CLOCK STOPPED if oral hearing is required

DAY 181
•CLOCK RESUMED  
•Final dra f the SPC, label, and leaflet text in English 

DAY 210
•Adop on of Opinion and Assessment Report of the CHMP

DAY 227

•European Commission decision

Fig. 1 European centralized procedure for authorizing medicinal products [6–8]
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[1]. We used another of our publications [10] to define 
the scope of informed consent (IC), research ethics com-
mittees (REC), and respect for persons.

Even within the latter three categories, since we are 
testing how far purely ethical issues identified in inspec-
tions reach the evaluation processes, we excluded inspec-
tion findings that may influence the benefit-risk balance 
evaluation. For example, one of the issues identified as 
likely to influence benefit-risk evaluation is “inadequate 
reporting of adverse events and other safety endpoints.” 
If we look at the definition of respect for persons, patient 
safety is an aspect of its definition and inadequate 

reporting of (severe) adverse events a concrete example. 
Because this finding is likely to affect benefit-risk evalua-
tion, i.e., it is clearly both a scientific and an ethical issue, 
it was excluded from our analysis.

The GCP deviation findings from inspection reports 
that were graded by the inspectors as either major or crit-
ical and that may be categorized under IC, REC, and/or 
respect for persons were extracted (henceforth ethically 
relevant findings, ERFs). We used the integrated inspec-
tion reports to validate if the inspection findings still hold 
after the evaluation of the responses of the responsible 
parties on the initial inspection reports (see Fig. 2) and if 

Review of the reports by the Compliance and Inspec ons department

Wri ng and transmission of Integrated Inspec on Report

Integrated inspec on report wri en and transmi ed to Compliance and Inspec ons department /CHMP 

Wri ng and circula ng report

Wri g of inspec on reports Responses from par es 
responsible Evalua on of responses  

Site/s inspec on 

Inspec on prepara on

No fica on of site inspec ons Prepara on of inspec on plan Obtaining and reviewing of 
required documents

Early ac vi es

Request for inspec on 
by CHMP Ini al selec on of sites Designa on of the 

inspectorates
No fica on of the 

applicant

Fig. 2 Process of inspection activities related to CHMP request [2, 3]
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the gravity rating remains the same. In case of a discrep-
ancy, we followed the integrated inspection reports. The 
conclusion from the integrated inspection reports were 
extracted.

Next, to identify how many ERFs reach the evaluation 
of the application, the relevant joint response assess-
ment reports (specifically the documents “overview” and 
“clinical”) and the list of outstanding issues (see Fig.  1) 
were extracted. We reviewed the sections where these 
assessment reports discussed the inspection findings 
and identified if and how these ERFs were considered in 
the evaluation processes and how the issues ultimately 
affected the decision on the application.

To avoid privacy and confidentiality issues, the results 
are on an aggregated format.

Results
From 2011 to 2015, 390 applications were processed, of 
which 65 had inspection reports and integrated inspec-
tion reports accessible via the database of the Dutch 
Medicines Evaluation Board. Of the 65, we found ERFs 
in 37 (56.9%). These findings are summarized in Table 1.

As can be seen from Table 1, the majority of the ERFs 
were graded as major and half of the time it was IC-
related. A third of these findings were related to research 
ethics committee processes and requirements.

Of the 37 inspections with ERFs, 30 were endorsed 
in the integrated inspection reports as generally GCP 
compliant. Table 2 presents the mean, mode, minimum, 
and maximum ERF values in all inspections, endorsed 
inspections (the 30 inspections), and not-fully-endorsed 
inspections (the remaining 7 inspections).

From Table  2, we see that there is a difference in 
terms of the average number of ERFs and the maximum 
number of ERFs per inspection between the endorsed 
and the non-endorsed inspections. Non-endorsed 
inspections have higher values on both counts than 
endorsed inspections in terms of total number of ERFs, 
major ERFs, and critical ERFs. This means that the non-
endorsed inspections have more and graver ERFs than 
the endorsed inspections.

In all the 30 endorsed inspections, the gravity ratings 
were retained and the corrective and preventive action 
(CAPA) proposals of the sponsors and investigators to 
address the ERFs were accepted by the inspectors. Note 
that CAPAs would in most instances be preventive, i.e., 
changes can be made only for future trials. Seven of the 
inspections were not fully endorsed as GCP compliant, 
partly due to ERFs.

Of the seven not-fully-endorsed inspection cases, 
three were declared non-GCP compliant with the con-
sequence that (part of ) the data were not endorsed 
for use for the assessment of an application. One 
was declared non-GCP compliant but data were still 
endorsed for use during assessment. In three cases, 
data were endorsed for use for assessment, but the 
inspectors expressed lingering concerns about ERFs 
and required a better approach from the sponsor in the 
future.

Day 150 joint response assessment reports and Day 180 
list of outstanding issues were reviewed for all 37 inspec-
tions, and none of the ERFs were carried over in any of 
the assessment reports or list of outstanding issues. 
Table 3 summarizes these results.

Table 1 Grading and quantity of ethically relevant findings
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Total ethically relevant findings 77
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Discussion
In our study, we wanted to see how many of the ethical 
issues that were not likely to affect the scientific validity 
of the study and that were discovered during inspection 
have reached the evaluation processes for centralized 
applications of drugs. We did this by investigating how 
many of the ERFs from integrated inspection reports 
were reflected in Day 150 and Day 180 joint assessment 
reports. Our results are straightforward: of the 77 ERFs 
found in 56.9% of all inspections from 2011–2015, none 
of the ERFs were factored in, i.e., none of them were 
mentioned at all as factors to consider in either Day 150 
joint response assessment reports or Day 180 list of out-
standing issues. This means that though these ERFs may 
have been discussed internally, none of these were explic-
itly carried over to the joint assessment reports. Whether 
or not the inspections were endorsed was not a factor in 
the uptake of ERFs in Day 150 and Day 180 assessments. 
This is disturbing especially for the seven inspections 
where the inspectors did not guarantee general GCP 
compliance of the trial sites, three of which lingering 
concerns about ERFs were expressed by the inspectors. 

Overall, and based on inspection and assessment reports, 
this means that the mandate obliging clinical assessors, 
rapporteurs and the CHMP to also “assess the ethics 
of a clinical development programme, and major ethi-
cal flaws should have an impact on the final conclusions 
about approvability of an application” [1] have yet to be 
actualized or at least seen as factors explicitly considered 
during the assessment of an application. With that said, 
some considerations are worth mentioning.

First, it is unclear what standards inspectors use to 
declare that the inspected sites were generally GCP 
compliant in spite of major/critical ERFs. Major/criti-
cal issues are defined as “conditions, practices or pro-
cesses that might adversely/adversely affect the rights, 
safety or well-being of the subjects and/or the quality 
and integrity of data” [11]. If major/critical ERFs at the 
very least have the possibility of affecting the rights, 
safety, or well-being of the subjects, how were these 
weighed and factored in the conclusion that the sites 
were generally GCP compliant? At the time of writ-
ing, we know of no EMA document that speaks about 
this process. Thus, there is a need for a transparent 

Table 2 Mean, mode, minimum, and maximum ERF values grouped according to all inspections, endorsed inspections, 
and non-endorsed inspections

Total ERFs Major ERFs Critical ERFs
All Inspections (37) n = 77 n = 67 n = 10

Mean 2.1 2.0 1.4

Mode 1 1 1

Minimum 4 4 1

Maximum 6 6 4

Endorsed inspections (30) n = 56 n = 51 n = 5

Mean 3.6 1.9 1.0

Mode 1 1 1

Minimum 1 1 1

Maximum 4 4 1

Not-fully-endorsed Inspections (7) n = 21 n = 6 n = 5

Mean 5.3 2.3 2.5

Mode 2 1 1

Minimum 1 1 1

Maximum 6 6 4

Table 3 Highlights

N

Inspected marketing authorization applications with ethically relevant findings 37

Inspections with the conclusion that the inspected sites were generally GCP compliant 30

Ethically relevant findings discussed in Day 150 joint response assessment reports or Day 180 list of outstanding issues 0
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structure on grading standards as well as guidelines on 
the place of minor/major/critical findings in applica-
tion decision-making.

Second, though the grading of critical/major/minor is 
used by the inspectors, it is not clear in EMA documents 
if the assessors should use the same grading system. 
Whether inspectors and assessors should and in fact use 
the same grading system is an area for future research.

Third, ERFs are best addressed early, and not during 
application deliberations when “damage” has already 
been done. This may mean encouraging preventive 
measures at the design stage of clinical trials, widening 
the capacity of research ethics committees to monitor 
approved clinical trials, reviewing sponsor responsibil-
ity in actively pursuing ethically compliant trials, and/or 
more active collaboration between RECs and drug regu-
lators in terms of approving and monitoring clinical tri-
als, among others.

Fourth, inspection reports provide a lot of insight on 
ethical and scientific matters such as the ethical accept-
ability of the elements of a pharmaceutical clinical trial 
which eventually becomes a basis for an application, 
integrity of the clinical trial data based on which phar-
maceutical products are provided marketing authoriza-
tion, among others. This should be sufficient reason for 
drug regulatory agencies to make them more accessible, 
if not public. This is a concern that was earlier made by 
Dal-Re, Kesselheim, and Bourgeois [12] in an opinion 
piece calling for the publication of inspection reports by 
drug regulatory bodies. Dal-re and colleagues correctly 
point out that doing so is part of these regulatory bod-
ies’ public health mandate. It also allows for (a) individual 
assessment of “trial quality in publication decisions”; (b) 
provides more inputs for systematic reviews; and (c) pro-
vide means for clinical trial sponsors to correct mistakes 
and ensure participant safety [12].

Fifth, we saw above the EMA position that GCP issues, 
even those that do not affect the benefit-risk balance so 
long as these issues raise “serious questions about the 
rights, safety, and well-being of trial subjects” should have 
an “impact on the final conclusions about approvability 
of an application” [4]. In our study, we found that this is 
not (yet) the case. Unfortunately, we found no EMA doc-
ument that elaborates on how ethical issues should affect 
application evaluation processes and no other publica-
tion to our knowledge engaged these issues, except ours. 
In an earlier publication [13], we proposed a 4-step pro-
cedure in evaluating ERFs, with sanctions depending on 
the evaluation of the gravity and magnitude of the ERF. 
However, it still remains to be seen how ERFs that do not 
affect the risk–benefit balance of an application such as 
the ones we dealt with in this manuscript should be eval-
uated by assessors and how such an assessment should 

impact the assessment process. This is work for future 
research.

Conclusion
None of the ethically relevant findings, all of which 
were graded as major or critical in integrated inspection 
reports, were explicitly carried over to the joint assess-
ment reports. This means that from the vantage of these 
joint assessment reports, none of the ethically relevant 
findings seemed to have reached or impacted the appli-
cation deliberation processes. This calls for more trans-
parency in EMA application deliberations, specifically 
on how ERFs are considered in the decision-making 
processes.

Abbreviations
CHMP: Committee for Medicinal Products for Human Use; CAPA: Corrective 
and preventive action; ERFs: Ethically relevant findings; EMA: European Medi-
cines Agency; GCP: Good Clinical Practice; IC: Informed consent; REC: Research 
ethics committees.

Acknowledgements
The views expressed by the authors are their personal views and may not be 
understood or quoted as being made on behalf of or reflecting the position of 
the Dutch Medicines Evaluation Board.

Authors’ contributions
RDLCB downloaded the data, processed, and interpreted the data. She wrote 
all the drafts as well. GJMWT, NSB, CCG, and JJMD discussed the interpreta-
tion results and contributed to the various drafts. All authors have read and 
approved the manuscript.

Funding
This project was funded by the Dutch Medicines Evaluation Board. The fund-
ing body had no role in the design of the study and collection, analysis, and 
interpretation of data and in writing the manuscript.

Availability of data and material
The inspection reports, integrated inspection reports, Day 150, and Day 180 
data that support the findings of this study are available from the database 
of the Dutch Medicines Evaluation Board (MEB). Because of the sensitivity of 
the sources, the data may only be accessed with the permission of the MEB or 
similar European regulatory body.

Ethics approval and consent to participate
Ethics approval was waived according to Dutch Medical Research Involving 
Human Subjects Act.

Consent for publication
Not applicable.

Competing interests
RDLC Bernabe received funds from the Dutch Medicines Evaluation Board 
for this project. CC Gispen and NS Breekveldt worked/works for the Dutch 
Medicines Evaluation Board. GJMW van Thiel and JJM van Delden have no 
competing interests to declare.

Author details
1 Faculty of Health and Social Sciences, University of South-Eastern Norway, 
Kongsberg, Norway. 2 Centre for Medical Ethics, Institute of Health and Soci-
ety, University of Oslo, Oslo, Norway. 3 Julius Center for Health Sciences 
and Primary Care, University Medical Center Utrecht, Utrecht, The Netherlands. 
4 Dutch Medicines Evaluation Board, Utrecht, The Netherlands. 



www.manaraa.com

Page 8 of 8Bernabe et al. BMC Med Ethics          (2020) 21:103 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Received: 24 April 2019   Accepted: 13 October 2020

References
 1. European Medicines Agency. Points to consider for assessors, inspectors 

and EMA inspection coordinators on the identification of triggers for the 
selection of applications for “routine” and/or “for cause” inspections, their 
investigation and scope of such inspections. 2013. No description about 
the ethical conduct of the study (e.g. inclusion of vulnerable patients, 
high.

 2. EMA. Procedure for reporting of GCP inspections requested by the Com-
mittee for Medicinal Products for Human Use (CHMP). 2013. https ://www.
ema.europ a.eu/docs/en_GB/docum ent_libra ry/Regul atory _and_proce 
dural _guide line/2009/10/WC500 00447 9.pdf.

 3. European Medicines Agency. Procedure for coordinating GCP inspections 
requested by the CHMP. 2014. https ://www.ema.europ a.eu/docs/en_GB/
docum ent_libra ry/Regul atory _and_proce dural _guide line/2009/10/
WC500 00444 6.pdf.

 4. European Medicines Agency. Points to consider on GCP inspection 
findings and the benefit-risk balance. 2012. https ://www.ema.europ a.eu/
docs/en_GB/docum ent_libra ry/Other /2013/01/WC500 13794 5.pdf.

 5. Bernabe RDLC, van Thiel GJMW, Breekveldt NS, Gispen-de Wied CC, van 
Delden JJM. Ethics in clinical trial regulation: ethically relevant issues from 
EMA inspection reports. Curr Med Res Opin. 2019;35(4):637–45.

 6. Tobin JJ, Walsh G. Medical product regulatory affairs: pharmaceuticals, 
diagnostics, medical devices. Weinheim: Wiley-VCH; 2008.

 7. European Commission. Authorisation procedures—the centralised 
procedure. 2020. https ://www.ema.europ a.eu/en/about -us/what-we-do/
autho risat ion-medic ines#centr alise d-autho risat ion-proce dure-secti on. 

 8. Schneider CK, Schäffner-Dallmann G. Typical pitfalls in applications for 
marketing authorization of biotechnological products in Europe. Nat Rev 
Drug Discov. 2008;7:893–9. 

 9. EMA. European public assessment reports: background and context, 
2020. https ://www.ema.europ a.eu/en/medic ines/what-we-publi sh-
when/europ ean-publi c-asses sment -repor ts-backg round -conte xt.

 10. Bernabe RDLC, Van Thiel GJMW, Van Delden JJM. What do international 
ethics guidelines say in terms of the scope of medical research ethics? 
BMC Med Ethics. 2016;17:23. 

 11. EMA. Classification and analysis of the GCP inspection findings of GCP 
inspections conducted at the request of the CHMP. 2014. https ://www.
ema.europ a.eu/docs/en_GB/docum ent_libra ry/Other /2014/12/WC500 
17852 5.pdf.

 12. Dal-Ré R, Kesselheim AS, Bourgeois FT. Increasing access to FDA Inspec-
tion reports on irregularities and misconduct in clinical trials. J Am Med 
Assoc: JAMA. 2020;19:1903–4. 

 13. Bernabe RDLC, van Thiel GJMW, Breekveldt NS, Gispen CC, van Delden 
JJM. Regulatory sanctions for ethically relevant GCP violations. Drug 
Discov Today. 2019;24:2116–9. 

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/10/WC500004479.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/10/WC500004479.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/10/WC500004479.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/10/WC500004446.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/10/WC500004446.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/10/WC500004446.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/01/WC500137945.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/01/WC500137945.pdf
https://www.ema.europa.eu/en/about-us/what-we-do/authorisation-medicines#centralised-authorisation-procedure-section
https://www.ema.europa.eu/en/about-us/what-we-do/authorisation-medicines#centralised-authorisation-procedure-section
https://www.ema.europa.eu/en/medicines/what-we-publish-when/european-public-assessment-reports-background-context
https://www.ema.europa.eu/en/medicines/what-we-publish-when/european-public-assessment-reports-background-context
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2014/12/WC500178525.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2014/12/WC500178525.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2014/12/WC500178525.pdf


www.manaraa.com

© 2020. This work is licensed under
http://creativecommons.org/licenses/by/4.0/ (the “License”).  Notwithstanding
the ProQuest Terms and Conditions, you may use this content in accordance

with the terms of the License.


	Ethics and the marketing authorization of pharmaceuticals: what happens to ethical issues discovered post-trial and pre-marketing authorization?
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	References


