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Abstract
Background The United States Food and Drug Administration (FDA) and European Medicines Agency (EMA) have collabo-
rated in good clinical practice (GCP) inspections since September 2009. The two agencies operate under different regulatory 
frameworks for GCP oversight. No systematic assessments of GCP inspection findings have been reported.
Methods We identified common inspections of clinical investigators, sponsors, and contract research organizations conducted 
by both agencies in support of marketing applications that had the same trial data submitted between 2009 and 2015. We 
grouped inspection findings into deficiency areas. We reviewed and compared these findings and calculated concordance 
rate for each deficiency area.
Results Twenty-six clinical investigator sites and 23 sponsors/contract research organizations were inspected by both agen-
cies in support of 31 marketing applications during this period. For FDA, the most common GCP findings were deficien-
cies related to Protocol Compliance for clinical investigator inspections and Trial Management issues for sponsor/contract 
research organization inspections. For EMA, deficiencies related to Documentation (including Trial Master File) were the 
most common findings for both clinical investigator and sponsor/contract research organization inspections. There was 
high concordance, of approximately 90%, for deficiencies related to Protocol Compliance for clinical investigator inspec-
tions and Trial Management for sponsor/contract research organization inspections between the two agencies. There was a 
concordance rate of about 70% for Documentation deficiencies for both clinical investigator and sponsor/contract research 
organization GCP inspections.
Conclusion GCP inspection findings from 49 common clinical investigator and sponsor/contract research organization 
inspections were comparable, providing support for continued FDA-EMA GCP collaboration.

Keywords Good clinical practice inspection · Inspection finding · Bioresearch monitoring · Clinical investigator · Sponsor

Introduction

Good clinical practice (GCP) inspections are conducted 
by regulatory agencies to assess data integrity and to safe-
guard the rights, safety, and well-being of study partici-
pants as well as to ensure trials are conducted in compli-
ance with GCP and applicable laws and regulations [1–6]. 
challenges associated with the globalization  of clinical 
trials, FDA and EMA began a GCP collaboration in 2009 
to conduct collaborative GCP inspections; conduct peri-
odic information exchanges on GCP-related activities; 
and share information on interpretation of GCP. This 
collaboration allowed for a better understanding of each 
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other’s inspection procedures [13]. Over time, this col-
laboration has expanded to include the regular exchange 
of inspection related information and the sharing of best 
inspection practices [14].

FDA and EMA operate under different regulatory 
frameworks for GCP inspections. For FDA’s Center for 
Drug Evaluation and Research, the assessment of GCP 
compliance and data integrity for marketing applica-
tions is performed by the Office of Scientific Investi-
gations in collaboration with the Office of New Drugs 
and the Office of Regulatory Affairs. The GCP inspec-
tions are conducted by the FDA investigators under the 
agency wide bioresearch monitoring program using the 
21 Code of Federal Regulations for clinical investiga-
tors and sponsors/contract research organizations. The 
basis for FDA inspection findings is 21 Code of Federal 
Regulations [1, 15]. These GCP inspections utilize a data-
focused approach and verify individual subject level data 
and clinical trial conduct at investigator sites as well as 
assess sponsor/contract research organizations oversight 
responsibilities [1, 16]. For FDA, ICH E6 is guidance. 
In the European Union, in the context of the centralized 
procedure, GCP inspections are requested by the Com-
mittee for Medicinal Products for Human Use (CHMP), 
coordinated by EMA, and conducted by inspectors from 
the individual European Union member states following 
European Union laws, applicable national/local laws, and 
the International Council for Harmonization (ICH) guide-
line on good clinical practice (ICH E6) [2, 6]. The basis 
for the majority of EMA inspection  findings is the ICH 
E6 guideline. EMA’s inspections cover GCP systems and 
processes in addition to data verification [6, 16].

In this paper, we report on a comparison of GCP find-
ings from common sites inspected by both EMA and FDA 
covering the same trial data that was received in support 
of pre-approval applications. We also discuss the results 
and their implications.

Methods

Data Sources and Identification

The following data sources were used for this project: FDA 
and EMA internal databases, FDA’s establishment inspec-
tion reports and clinical inspection  summaries, and EMA’s 
individual inspection reports and integrated inspection 
reports. The steps below were followed in order to identify 
GCP inspection findings:

1. Shared applications, defined as the same applications 
with the same study data submitted to both agencies for 
marketing authorization between January 1, 2009 and 
December 31, 2015, were identified.

2. Common inspections, defined as inspections conducted 
by both agencies at the same sites (clinical investiga-
tors, sponsors, or contract research organizations) for 
the same protocols for the shared applications, were then 
identified.

3. For these common inspections, FDA identified GCP 
findings by reviewing their establishment inspection 
reports and clinical inspection summaries. For EMA, 
GCP inspection findings were extracted from their inter-
nal inspection database, with quality audit checks using 
the individual inspection reports and integrated inspec-
tion reports.

All the GCP findings in the common inspections for the 
shared applications were collected for this study and grouped 
as described below.

Grouping of GCP Findings

After FDA and EMA identified GCP findings for each of 
these common inspections, we grouped these findings by 
deficiency area using EMA’s list of GCP finding categories 
(Table 1) [17]. For the purposes of this paper, modifications 

Table 1  Good clinical practice inspection findings by deficiency areas excluded from data analysis

Deficiency area Deficiency sub-areas

Regulatory issues Lack of local regulatory authority approval where the clinical site is located; approval/amendments/
notifications to the regulatory authority; manufacturing/importing authorization; Form FDA 1572, 
Statement of the Investigator; FDA financial disclosure by Investigators

Laboratory/technical facilities Certification and accreditation; validation; normal values/ranges/updates; shipment/storage/labeling/kit 
samples; accountability/traceability of samples; analysis/reporting (laboratory); technical validation

Computer system Computer validation; audit trail and authorized access; physical security system and backup
Study drug Manufacturing, packaging and labeling
Trial management Protocol/case report form/diary/questionnaires design; Statistical analysis; Clinical study report
Subject protection Insurance, indemnity and compensation to subjects; Payment to trial subjects; the design of the trial 

that could compromise subject protection
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were made to merge and better reflect the way the two 
agencies described inspection findings in their  inspection 
reports. Briefly, the modifications consisted of:

1. Renaming several deficiency areas to make them more 
intuitive to all stakeholders by introducing the terms 
Protocol Compliance, Documentation, and Study Drug 
related findings as deficiency areas.

2. Combining Informed Consent, Independent Ethics Com-
mittee/Institutional Review Board, and Subject Protec-
tion into Human Subject Protection for the purpose of 
including all findings related to rights, safety and well-
being of study participants under a single deficiency area.

3. Placing the findings unique to each regulatory agency 
(such as Form FDA 1572 [18] and financial disclosure 
[19] under 21 Code of Federal Regulations for FDA) 
under deficiency area of Regulatory Issues.

Findings Excluded from Analysis

Prior to our analysis, a number of findings related to known 
operational and regulatory differences between the two agen-
cies were excluded. For both clinical investigator and spon-
sor/contract research organization inspections, the findings 
related to the following deficiency areas (subareas) were 
excluded from analysis (Table 1): 

1. Regulatory issues: this is specific to each agency such 
as Form FDA 1572, the Statement of Investigator Form 
[18] and financial disclosure requirements [19].

2. Laboratory/technical facilities: this is generally covered 
under separate programs for FDA; for example, assay 
validation, and sample storage.

3. Computer system: FDA was not covering computer 
system validation in sponsor/contract research organiza-
tions inspections during the study period of 2009–2015 
[20, 21].

4. Study drug (Manufacturing/Packaging/Labeling): FDA’s 
GCP inspections do not cover the subareas of manu-
facturing and product packaging, which are generally 
covered under Good Manufacturing Practice inspections 
[6, 22]. Also, the regulatory requirements for labeling 
are different between the two agencies [6, 18, 23].

5. Trial management (Study Protocol Design, Statistical 
Analysis and Clinical Study Report): FDA’s review pro-
cess is different with regards to these subareas. FDA’s 
multidisciplinary review teams (including biostatisti-
cians) are responsible for evaluating these subareas.

6. Human subject protection (Liability Insurance, Subject 
Compensation for Trial Related Injuries and The Design 
of the Trial that Could Compromise Subject Protection): 
These subareas were excluded as FDA inspections do 
not cover them.

In addition, the following findings were excluded because 
clinical investigator and sponsor/contract research organiza-
tion inspections are inspected under different FDA compli-
ance programs (Table 2) [24, 25].

1. For the clinical investigator inspection analysis, the find-
ings under Trial Management were excluded because, 
according to FDA’s regulations, trial management is the 
responsibility of sponsor or entities to whom the sponsor 
has transferred regulatory obligations such as a contract 
research organization [25, 26].

2. For the sponsor/contract research organization inspec-
tion analysis, the findings under Human Subject Pro-
tection were excluded because the findings related to 
Human Subject Protection are cited under the clinical 
investigator who was responsible for the study [27].

Concordance Analysis

After the analysis datasets were created, we reviewed and 
compared the GCP findings as well as calculated concord-
ance rate for each deficiency area. We defined concordance 
as both agencies having identified one or more findings in 
the same deficiency area for a particular site. We calculated 
concordance rate by site and deficiency areas using the for-
mula below:

Non-concordance was defined as only one agency hav-
ing findings in a certain deficiency area for a particular site. 
Due to the number of findings at the non-concordant sites, 
representative examples are provided in the Results.

Results

GCP Inspection Findings

A total of 49 common GCP inspections were conducted 
by EMA and FDA in support of 31 shared marketing 

Number of sites with concordance (had findings by both agencies)

Number of sites that had one or more findings

× 100%



756 Therapeutic Innovation & Regulatory Science (2022) 56:753–764

1 3

applications from 2009 through 2015. Twenty-six of the 
common GCP inspections were for inspections of clinical 
investigators and 23 were for sponsors/contract research 
organizations. For the 26 clinical investigator inspections, 
a total of 170 and 320 findings were included in the final 
dataset for FDA and EMA, respectively (Fig. 1a). For the 23 
sponsor/contract research organization inspections, a total of 

165 and 300 findings were included in the final dataset for 
FDA and EMA, respectively (Fig. 1b). An analysis of the 
difference in the number of inspection findings between the 
two agencies is beyond the scope of this study.

For the clinical investigator inspections, for FDA, the 
most inspection findings were in the deficiency areas of 
Protocol Compliance (43%) and Documentation (28%); 

Table 2  Good clinical 
practice inspection findings by 
deficiency areas included in 
data analysis

*The findings in Trial Management were only included in the sponsor/contract research organiza-
tion inspection analysis because it is the responsibility of sponsor or contract research organization. The 
findings in Human Subject Protection were only included in the clinical investigator inspection analysis 
because it is the responsibility of clinical investigator, according to the FDA regulations
# Name modifications from EMA good clinical practice finding categories:
“Protocol Compliance” = “Investigational Site”
“Documentation” = “General”
“Study Drug” = “Investigational Medicinal Products”
“Human Subject Protection” = “Informed Consent” + “Independent Ethics Committee/Institutional Review 
Board” + “Subject Protection”

Deficiency area Deficiency sub-areas

Protocol compliance# Eligibility criteria
Assessment of efficacy
Safety reporting
Reporting in case report form/diary as specified in the protocol
Other protocol non-compliance not listed above

Trial management* Data management
Monitoring
Document control
Audit

Documentation# Essential documents
Source documentation
Qualification and training
Standard operating procedures
Organization and personnel
Facilities and equipment
Randomization, blinding and codes of study drug
Direct access to data
Contracts and agreements

Study drug# Drug accountability
Supplying, storage, retrieving and destruction
Prescription, administration and compliance

Human subject protection#,* Informed consent
• Presence of informed consent in the site
• Informed consent process
• Informed consent form content
Independent ethics committee/institutional review board
• Favorable opinion in the site
• Opinion, amendments and notifications to the Independent 

Ethics Committee/Institutional Review Board
• Composition, functions and operation
Subject protection
• Personal data protection
• Safeguard of the safety and well-being of subject
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(a) Collection of Good Clinical Practice Findings for Concordance Analysis for 26  
Clinical Investigator Inspections

586 Total GCP Findings

192 FDA Findings 394 EMA Findings

22 Findings Excluded:
- 1 Computer System Related Finding
- 2 Laboratory/Technical Facilities
- 6 Regulatory Issues Specific to FDA
- 2 IP/IMP & Manufacturing/Labelling#

- 11 Sponsors’ Trial Management*

74 Findings Excluded$:
- 12 Laboratory/Technical Facilities
- 3 IP/IMP & Manufacturing/Labelling#

- 59 Sponsors’ Trial Management*

170 FDA Findings 320 EMA Findings

490 GCP Findings Included in Analysis Grouped by Deficiency Areas

Human Subject Protection
Documentation

Protocol Compliance

Study Drug

FDA EMA

25 25
48 146

73 109

24 40

Deficiency Areas

(b) Collection of Good Clinical Practice Findings for Concordance Analysis 

for 23 Sponsor/Contract Research Organization Inspections

535 Total GCP Findings

178 FDA Findings 357 EMA Findings

13 Findings Excluded$:
- 5 Regulatory Issues Specific to FDA
- 1 IP/IMP Manufacturing/Labelling#

- 3 in CI’s Human Subject Protection* 
- 4 Protocol Design Related Issues†

57 Findings Excluded:
- 4 Regulatory Issues Specific to EMA
- 6 Computer System Related Findings
- 7 IP/IMP Manufacturing/Labelling#

- 6 in CI’s Human Subject Protection*
- 9 Protocol Design Related Issues†

- 6 in Statistical Analysis Plan†

- 19 Clinical Study Report† Related Findings

165 FDA Findings 300 EMA Findings

465 GCP Findings Included in Analysis Grouped by Deficiency Areas

FDA EMA
Trial Management 74 120

Documentation 54 135

Study Drug 8 15

Protocol Compliance 29 30

Deficiency Areas

Fig. 1  a Collection of Good Clinical Practice Findings for Concord-
ance Analysis for 26 Clinical Investigator Inspections. IP Investiga-
tional Product, IMP Investigational Medicinal Product. There were 
no findings in the subareas of Subject Protection: Personal Data 
Protection,Insurance/Indemnity/Compensation to Subjects, and Pay-
ment to trial Subjects by either FDA or EMA # Subcategory of Study 
Drug (only IP/IMP manufacturing and labeling related findings were 
excluded); all other IP/IMP related findings are captured under Study 
Drug. *Excluded Sponsor’s responsibility of Trial Management find-
ings cited in clinicals investigator inspection reports $EMA did not 
have findings in Computer System, or Regulatory Issues. b Collection 
of Good Clinical Practice Findings for Concordance Analysis for 23 
Sponsor/Contract Research Organization Inspections. # Only IP/IMP 
manufacturing and labeling related findings were excluded (Subcat-

egory of Study Drug); all other IP/IMP related findings are captured 
under Study Drug. *Findings related to Human Subject Protection 
were cited under clinical investigator inspections. †Protocol Design 
Related Issues including CRF, eDiary or Questionnaire designs (Sub-
category of Trial Management); all other trial management related 
findings are captured under Trial Management by Sponsors and Con-
tract Research Organizations. $ FDA did not have findings in Com-
puter System, Statistical Analysis Plan, and Clinical Study Report. 
Figure 1 shows how the final data sets for concordance analysis are 
derived for 26 Clinical Investigator Inspections (Fig. 1a) and 23 spon-
sor/contract research organization inspections (Fig. 1b) by excluding 
known regulatory differences between the two agencies described in 
“Methods”
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while for EMA, the most common findings were in the 
deficiency areas of Documentation (46%) and Protocol 
Compliance (34%) (Fig. 2a).

For sponsor/contract research organization inspections, 
for FDA, the most inspection findings were in the defi-
ciency areas of Trial Management (45%) and Documen-
tation (33%); while for EMA, the most common findings 
were in the deficiency areas of Documentation (45%) and 
Trial Management (40%) (Fig. 2b).

Concordance for Clinical Investigator Inspections

The concordance rates between the two agencies by site and 
deficiency area were calculated for each of the inspected 
sites (Fig. 3). Out of the 26 common clinical investigators 
inspected, 25 clinical investigator inspections had findings 
under the deficiency areas of Protocol Compliance and Doc-
umentation. Both agencies identified deficiencies related to 
Protocol Compliance at 22 of the 25 clinical investigator 
sites, a concordance rate of 88%. For the three non-con-
cordant sites (one had findings by FDA and two had findings 
by EMA), 13 findings were identified, examples of which 
included FDA’s finding that a concomitant medication for 
one subject was not reported to the sponsor and EMA’s find-
ing that an enrolled subject did not meet study eligibility 
criteria.

For Documentation deficiency area, both agencies iden-
tified findings at 17 of the 25 clinical investigator sites, 
making for concordance rate of 68%. All eight non-con-
cordant sites had Documentation findings by EMA. The 
differing findings were mainly due to the following rea-
sons: (1) FDA generally does not include sponsor respon-
sibility related findings in its clinical investigator inspec-
tion reports [24] and (2) some findings reported by EMA 
were related to ICH-E6(R1) GCP requirements, [6] for 
which the FDA does not have parallel requirements under 
21 Code of Federal Regulations. (1) (Table 3) Examples 
include delayed placement of qualification or training 
documentation in trial master file, and lack of adequate 
version control for essential documents [6].

For Human Subject Protection, 19 of the 26 sites had 
findings, with both agencies identifying findings at 11 of 
the 19 sites (concordance rate of 58%). Five of 8 non-
concordant sites had findings by FDA and three had find-
ings by EMA. One example of FDA’s findings was related 
to inadequate informed consent processes for two subjects 
[27]. An example of EMA’s findings at the three remaining 
non-concordant sites was sending a protocol amendment 
late to the Independent Ethics Committee [6].

Twenty-three [23] sites had Study Drug findings, with 
both agencies identifying findings at 10 of the 23 sites 
(concordance rate of 43%). Nine of 13 non-concordant 

Fig. 2  a Percentages of good clinical practice findings by deficiency area in 26 
clinical investigator inspections for FDA and EMA. b Percentages of good clinical 
practice findings by deficiency area in 23 sponsor/contract research organization 
inspections for FDA and EMA. DA Drug accountability, DAC Drug administra-
tion and compliance, EA Efficacy assessment; PD Process documentation, PSR 
Protocol specified reporting, QT Qualification/training, SD Source documentation. 
*PC related findings not listed under other sub-areas. **including Organization and 
Personnel, Facilities and Equipment, SOPs, and Contracts/Agreement. $ Others: 
Documentation related findings not listed under other sub-areas. $$ including lack of 
informed consent in the site, informed consent process, and informed consent form. # 
IRB/IEC reporting: including lack of IEC/IRB favorable opinion in the site, Opinion/
Amendments/Notifications to the IEC/IRB, and Composition, functions and opera-
tion. ## Others: Safeguard of the Safety and well-being of Subject & Supplying/stor-
age/retrieving/destruction
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sites had findings by EMA. An example of EMA find-
ings included inadequate documentation of study drug 
shipment and late acknowledgement of receipt of study 
drug [6]. An example of FDA’s findings at the remaining 
4 non-concordant sites included inadequate documenta-
tion of the amount of the study drug taken by one subject 
(see Table 3).

Concordance for Sponsor/Contract Research 
Organization Inspections

The concordance rates between the two agencies by defi-
ciency area for the common sponsor/contract research organ-
ization are provided in Fig. 3b.

Out of the 23 common sponsor/contract research organi-
zations inspected, 19 had findings related to Trial Manage-
ment. Both agencies identified deficiencies related to Trial 
Management at 17 of these 19 (concordance rate of 89%). 
The two non-concordant sites had Trial Management find-
ings reported by EMA. These differing findings were mostly 
due to EMA requirements linked to ICH-E6 with regard to 
timeliness of maintenance of essential documents and a 
delay in establishing the monitoring plan [6] (Table 3).

For the Documentation deficiency area, all 23 inspec-
tions had findings. Both agencies identified findings at 16 
of the 23 sites (concordance rate of 70%). The seven non-
concordant sites had findings by EMA. Example findings 
include deficiencies in completeness of documentation in 
trial master file, and lack of updating standard operating 
procedures in a timely manner.

For Protocol Compliance, of 17 sites with findings, 
11 were identified by both agencies (concordance rate of 
65%). Five of 6 non-concordant sites had findings by EMA, 
and one had findings by FDA. Examples of EMA findings 
included an inadequate process to collect and review proto-
col deviations. FDA’s finding at the remaining non-concord-
ant site was that radiographs were taken out of the scheduled 
visit windows.

Eleven sites had findings related to Study Drug, and both 
agencies identified findings at 6 of these 11 sites (concord-
ance rate of 55%). Four of 5 non-concordant sites had find-
ings by EMA, and one had findings by FDA. An example of 
EMA findings included inadequate management and over-
sight of study drug shipment to clinical investigator sites. 
FDA’s finding at the remaining non-concordant site was that 
study drugs were diluted before administration.

Fig. 3  a Concordance rate (%) by deficiency areas for 26 clinical 
investigator inspections. b Concordance rate (%) by deficiency areas 
for 23 sponsor/contract research organization inspections. The con-

cordance rate is calculated by the number of sites with concordance 
(had findings by both agencies) divided by the number of sites which 
had one or more findings in the same deficiency area times 100%
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Discussion

In this paper, we described similarities and differences in 
findings for common inspections between EMA and the 
FDA over a 6-year period of GCP collaboration. For defi-
ciencies related to Protocol Compliance for common clinical 
investigator inspections and Trial Management for common 
sponsor/contract research organizations inspections, there 
was high concordance of ~ 90%. There was a concordance 
rate of ~ 70% for Documentation deficiencies for both clini-
cal investigator and sponsor/contract research organizations 
inspections. The concordance rate of 70% in Documentation 
is encouraging given the known differences in the operation 
and regulatory requirements between the two agencies.  The 
discordance in Documentation deficiency area for clinical 
investigators and sponsors/contract research organizations 
inspections was in large part due to differences primarily 
related to trial master file and signature requirements on a 
number of essential documents like contracts and standard 
operating procedures by EMA (Table 3).

There were various limitations to our study. This was a 
retrospective analysis of GCP inspection data. It is impor-
tant to note that the trial records reviewed/audited at any 
inspected site could vary between the two agencies. In 
some cases, even if the same trial participant records were 
reviewed, it was possible that not all records were completely 
examined by both agencies. The inspections might not have 
covered exactly the same study records (for example, source 
records, administrative records) by the two agencies. There 
were other factors that could have affected the differences in 
inspection findings, such as the number of inspectors who 
participated in each inspection, the number of hours spent 
by each inspector, the training, background, and expertise 
of GCP inspectors. Due to the limitations described above, 
the definition of concordance appears meaningful in com-
paring the deficiencies in GCP inspections between the two 
agencies.

Conclusion

GCP inspection findings from 49 common clinical inves-
tigator and sponsor/contract research organization inspec-
tions were comparable. The analysis provides support for 
our existing practice of sharing information between the two 
agencies for GCP inspection planning purposes as well as for 
the exchange of inspection reports. Also, this allows for the 
broadening of inspection coverage and avoiding duplicate 
inspections. This in turn permits more efficient utilization of 
the finite resources available for GCP inspections.

Recently, EMA-FDA GCP collaboration has been 
expanded to include Pharmaceuticals and Medical Devices 

Agency (PMDA) Japan as trilateral GCP collaboration [28]. 
Moving forward, EMA-FDA-PMDA plan to enhance their 
existing GCP collaboration in terms of continuous process 
improvement through guidance development and joint train-
ing programs, strengthen regulatory convergence, and form 
global GCP inspection collaboration in support of shared 
marketing application review. Joint GCP workshops, global 
regulatory engagement at professional society conferences, 
scientific exchange programs and ongoing participation in 
the ICH-E6(R3) GCP renovation effort would be beneficial 
in achieving these goals [29–32].
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