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Abstract
Background Information on drug safety in different ethnic populations reported in public documents such as the European 
Public Assessment Reports (EPARs), European Summary of Product Characteristics (SmPCs) or Singapore Package Inserts 
(SGPIs) generally appears limited.
Objective This study aimed to clarify the extent of drug safety data in ethnic populations that is available in drug registration 
dossiers used for registration in the European Union (EU) and Singapore, and how much of this information is then included 
in the EPARs and SmPCs or SGPIs.
Methods For this purpose, drug registration dossiers and these public documents for a selection of 25 drugs authorized 
both in the EU and Singapore were compared (note, the number of available full registration dossiers was only 24 due to a 
technical issue).
Results Detailed safety data in ethnic groups were present in 23/24 (96%) of the drug registration dossiers, but was only 
present in 12/25 (48%) of the EPARs, 8/25 (32%) of the SmPCs, and 9/25 (36%) of the SGPIs. Furthermore, in many cases 
where ethnicity-specific safety information was provided in the SmPC or SGPIs, details on the ethnic subpopulations was 
not provided.
Conclusions Despite the fact that safety data analyzed with respect to ethnic populations are available in almost all screened 
registration dossiers, this information is often unknown to patients or prescribers as it was often not included in the EPARs, 
EU SmPCs or SGPIs. In order to increase the availability of such potentially important safety information, it is recommended 
to at least provide ethnic populations and group size in these public documents. In this way, trust in the registered drugs in 
different ethnic populations may be increased, and more robust treatment decisions may be obtained in clinical practice.
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1 Introduction

One of the responsibilities of drug regulatory authorities 
is to govern the safe use of medicines. Both in the US and 
many countries in Europe, the regulatory development of 
drug regulation and pharmacovigilance was fuelled by 
safety-related disasters, i.e. the sulfanilamide incident in 

1937 in the US and the thalidomide incident in the early 
1960s in Europe [1, 2]. The safety review and monitoring 
systems established have enabled drug regulatory agencies 
to manage safety events. For example, the thalidomide crisis 
was prevented in the US due to the safety review process 
of the US FDA where the drug was not approved due to 
insufficient data on the safety and effectiveness of the drug 
[3, 4]. Since their establishment, regulatory authorities such 
as the FDA and the European Medicines Agency (EMA) 
have strengthened their drug assessment processes to ensure 
the efficacy, safety and quality of drugs available to their 
populations [5–8]. Predicting drug behavior in ethnic/racial 
populations is gaining importance due to increased globali-
zation of both drug development and access to medicine. 
Furthermore, pharmaceutical regulation is moving toward 
global convergence, and many smaller national regulatory 
authorities take reference from publicly available assessment 
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Key Points 

Ethnicity-specific drug safety data were present in 96% 
of registration dossiers of new chemical entities exam-
ined in this study, yet ethnicity-specific safety informa-
tion was present in only 48% of the European Public 
Assessment Reports (EPARs), 32% of the European 
Union Summaries of Product Characteristics (SmPCs) 
and 36% of the Singapore Package Inserts (SGPIs).

National regulatory authorities in non-European regions 
that reference European Medicines Agency (EMA) 
public documents may therefore be unaware of safety 
data for specific groups that may be pertinent to ethnic 
populations in their countries.

Ethnicity-specific safety information for a drug often 
remains unknown to prescribers because translation from 
dossiers towards EPARs and SmPCs/SGPIs is incom-
plete.

It is recommended that public documents from EMA 
assessments include specific information on ethnic 
populations and group sizes in clinical trials to increase 
transparency of the totality of evidence available on 
authorized drugs.

(SCAR) [18]. In this case, the allele variant HLA-B*5801 
was related to the risk of SCAR, and, also in this case, the 
allele is more commonly found in East Asian subpopula-
tions [16, 19]. Another example of ethnicity differences is 
the lower dose of warfarin required in Singapore Chinese 
compared with Singapore Indians to achieve the optimal 
therapeutic range for balancing bleeding risk with risk of 
a recurrent thromboembolic event; the difference in doses 
between these ethnic groups is explained in large part by the 
different distributions of the VKORC1 and CYP2C9 geno-
types in the two ethnic populations [20].

These examples illustrate that different ethnic populations 
may react differently to drugs and that the prevalence of 
different adverse events (AEs) in different ethnic popula-
tions can be a clue to a potential genetic association. In this 
light, it is understandable that pharmaceutical companies 
would generally analyse and compare AEs in different ethnic 
populations included in clinical trials in support of registra-
tion of a medicinal product [21]. Such safety information 
in ethnic groups is included in the benefit–risk evaluation 
before drug marketing authorization (MA) can be granted. 
In the EU, as a matter of transparency, relevant outcomes 
of such evaluations are summarized in public documents 
such as the European Public Assessment Report (EPAR) and 
in the Summary of Product Characteristics (SmPC), both 
of which can be accessed on the EMA website by patients 
and health care professionals [22]. Likewise, in Singapore, 
the approved package inserts (SGPIs) can also be accessed 
by patients and health care professionals on the website of 
the Health Sciences Authority (HSA), the Singapore drug 
regulatory agency.

Since the EU population mainly consists of Caucasians, 
historically, patients with Caucasian background often form 
the majority of the patients included in the clinical trials sup-
porting drug registration in the EU. However, increased glo-
balization has led to the situation that more non-Caucasian 
people live in Europe and that more value needs to be given 
in the EU to safety information in other ethnic populations. 
In Singapore, the Singapore population mainly consists of 
three non-Caucasian ethnicities (≈ 75% Chinese, ≈ 14% 
Malay and ≈ 9% Indian). The HSA takes reference from the 
ICH E5 Guideline (Ethnic Factors in the Acceptability of 
Foreign Clinical Data) and accepts the use of foreign clini-
cal data in regulatory submissions supporting drug regis-
tration. Hence, the clinical dossier submitted to the HSA 
is mostly the same as that submitted to major regulatory 
agencies, such as the EMA and FDA, and the foreign clinical 
data are assessed if it can be extrapolated to the Singapore 
population [23]. In this light, it is considered very valuable 
to include the detailed breakdown of the ethnic background 
and group size of the patients in the clinical studies (i.e. 
breakdown of the various patient populations for the phar-
macokinetic/pharmacodynamic studies, efficacy endpoints, 

reports from well-regarded medicine registration authorities 
to facilitate the approval process and expedite access to inno-
vative medicines in their countries [9]. Of note, in this paper 
the term ‘ethnicity’ will be used in order to classify different 
origins, a term that is considered broader and considered to 
encompass the term ‘race’.

Over the last decade, it has become increasingly clear 
that safety can be variable in different ethnic populations. 
For example, in the case of carbamazepine, which is indi-
cated for the treatment of epilepsy, bipolar disorder and 
trigeminal neuralgia, very rare but severe skin reactions 
such as Stevens–Johnson syndrome (SJS) and toxic epider-
mal necrolysis (TEN) have a higher incidence in South-East 
Asian populations compared with Caucasian/White popula-
tions (in fact pointing at the same population, with the term 
Caucasian generally more often used in the European Union 
[EU] region and the term Whites more often used in the US 
region) [10–14]. Patients carrying the HLA-B*1502 allele 
have a significantly higher risk of developing SJS/TEN, and 
this allele is more prevalent in certain Asian subpopulations, 
such as Han Chinese (1.9–12.4%), Thai (≈ 7.5%), Malay 
(≈ 8%) and Indian (2–6%), partially accounting for the 
increased incidence of carbamazepine-induced SJS/TEN in 
these ethnic populations [15–17]. Likewise, allopurinol was 
associated with causing severe cutaneous adverse reactions 
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safety endpoints, and even AEs that occurred in the studies) 
in the dossiers to facilitate regulatory reviews. Furthermore, 
summaries of such information should also be included in 
public documents, such as the EPAR, EU SmPC and SGPI. 
This will allow prescribers and patients to be able to better 
interpret the clinical efficacy and safety results in the rel-
evant ethnic populations.

When we undertook this study, it was not completely 
clear how and where ethnicity-related drug safety data from 
clinical studies are documented and assessed in registration 
applications in the EU and Singapore, and how much of this 
information is subsequently included in the EPAR and/or 
EU SmPC or SGPI. For this purpose, we have addressed the 
following research questions for each selected drug in this 
study. Are ethnicity data on subjects included in the clinical 
studies generally provided by the company? Are drug safety 
data according to ethnic group subsequently presented in 
registration dossiers and public EU and Singapore product 
information documents? If so, what is the level of detail 
regarding ethnicity characteristics for the drug safety data 
in the registration file? Finally, how much of the information 
provided in the registration dossier is subsequently included 
in the EPAR and SmPC/SGPI?

2  Methods

2.1  Drug Selection

In selecting drugs for our review in February 2018, the final 
aim was to examine new chemical entities with large-scale 
clinical studies that were registered in both the EU and Sin-
gapore (Fig. 1). First, all medicinal products registered via 
the Centralised Procedure (CP) at the EMA between Janu-
ary 2008 and December 2012 were retrieved from the EMA 
website. Generic drugs, biosimilars and fixed-dose combina-
tion drugs were excluded in this search, since, for such prod-
ucts, limited or no new clinical efficacy and safety studies 
are available. The search yielded 204 drugs in the EU, of 
which 75 were also registered in Singapore.

Subsequently, drugs with conditional approval or 
approved under exceptional circumstances, drugs for 
pediatric use and orphan drugs at the EMA were excluded 
due to the smaller number of patients included in clinical 
studies. This selection yielded 57 drugs. From these 57 
drugs, we focused on drugs used in diabetes (Anatomical 
Therapeutic Chemical [ATC] code A10), antithrombotic 
agents (ATC code B01), drugs for cardiac therapy (ATC 
code C01), sex hormones and modulators of the genital 
system (ATC code G03), antivirals for systemic use (ATC 
code J05), antiepileptics (ATC code N03), psycholeptics 
(ATC code N05) and psychoanaleptics (ATC code N06) 
because the clinical study sizes of these types of products 

are generally larger, potentially increasing the chance of 
finding relevant safety data for such products. This selec-
tion yielded 22 drugs.

Subsequently, three antidiabetic drugs, of specific inter-
est for drug safety in Singapore, were added to the study, 
i.e. sitagliptin, canagliflozin and empagliflozin. These three 
drugs were authorized in the EU in 2007, 2013 and 2014, 
respectively, but were not captured in our initial search 
algorithm because they were not approved in the prede-
fined time period for drug selection (2008–2012). The final 
selection thus consisted of 25 drugs, which are listed in 
Table 1. Of note, in this paper, a drug containing the same 
active substance registered under a different name but on 
the basis of the same dossier is considered to be the same 
drug.

2.2  Data Collection for Ethnicity‑Linked Safety Data

For each drug in the final selected set, registration dossiers 
were retrieved at the Dutch Medicines Evaluation Board. 
In the registration dossiers, investigation focussed on the 
Summary of Clinical Safety (module 2.7.4 of the registration 
dossier) and the individual clinical study reports (module 
5.3 of the registration dossier). As employees of the Dutch 
Medicines Evaluation Board, authors AT, YY and MM have 
access to the EMA registration files. Furthermore, EPARs 
and SmPCs were retrieved from the EMA public website, 
and Singapore SGPIs were retrieved from the HSA database 
in Singapore.

Safety data were collected from all documents by sys-
temic text search using all of the following keywords: 
‘safety’, ‘ethnicity’, ‘race’, ‘population’, ‘Asian’ or ‘update’, 
and reading and evaluating the text search results by reading 
the surrounding text, titles and figures. Pharmacogenomic 
data were identified using the keywords ‘gene’, ‘genetic’ 
and ‘genomic’. Documents were also manually reviewed 
on graphs/plots and certain document parts, such as parts 
containing information regarding special populations, ben-
efit–risks and conclusions/summary of safety. The following 
study details (i.e. exact information and its location) were 
reported for each selected drug: category of the studies (e.g. 
safety trials), size and type of the patient populations, num-
ber of reported AEs per ethnic group, and information on 
genetics if possibly relevant for safety.

Furthermore, AEs, AE rates and types, risks and undesir-
able effects from registration dossiers, EPARs, SmPCs and 
SGPIs were scored per ethnicity group. All ethnic popula-
tions were taken into account during analysis for the rela-
tionship with safety data. AEs were categorized according to 
the level of ethnic information available. If AEs occurred in 
specific ethnic populations, this information was categorized 
under Specified Ethnic Population. For instance, this could 
be text such as: “The Caucasian race did not affect safety 



410 M. Maliepaard et al.

aspects of the drug”. Next to this, if only ‘race’ or ‘ethnicity’ 
was acknowledged, such as: “Race had no clinically mean-
ingful effect on the safety profile”, these data were classified 
as Unspecified Ethnic Population. Lastly, if ethnicity was 

not addressed at all, this was described as Ethnicity Data 
Unavailable. Data from registration dossiers, EPARs and 
SmPCs/SGPIs were compared.

Fig. 1  Drug selection procedure. In the first step, generic drugs, biosimilars and fixed dose combinations were not included. ATC  Anatomical 
Therapeutic Chemical classification system, CP Centralised Procedure for registration in the EU, EU European Union
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3  Results

3.1  Ethnicity Data in Registration Dossiers, 
European Public Assessment Reports 
and Summary of Product Characteristics 
(SmPCs)

In total, 25 SmPCs and 25 EPARs were evaluated; the num-
ber of available full-registration dossiers was only 24, due 
to a technical issue. As graphically shown in Fig. 2, general 
safety data related to ethnicity were found in 23/24 (96%) 
dossiers, in 17/25 (68%) EPARs, and in 10/25 (40%) SmPCs 
and SGPIs. Safety data were specified per ethnic group in 
23/24 (96%) registration dossiers, 12/25 (48%) EPARs, 8/25 
(32%) SmPCs, and 9/25 (36%) SGPIs.

The analysis showed that a substantial number of SmPCs 
and SGPIs (15/25, 60%) and EPARs (8/25, 32%) lacked eth-
nicity information related to safety, despite the fact that such 
data were present in the 24 available registration dossiers.

3.2  Safety Data Specified for Racial/Ethnic 
Populations

The number of dossiers, EPARs and SmPCs containing 
safety data related to Caucasian and Asian populations 
are depicted in Table 2. In general, specific ethnic infor-
mation was more often included for Caucasians (23/24, 
96%) compared with Asians (20/24, 83%) in the dossiers, 
which can partly be explained by a lack of detailed ethnic 
analysis in the registration dossier, whereas, in a few cases, 
clinical studies in registration dossiers did not include Asian 
patients. Overall, safety specified for Caucasian or Asian 
ethnicity was less often mentioned in the SmPCs (6/25 
[24%] and 8/25 [32%], respectively) and SGPIs (6/25 [24%] 
and 5/25 [20%], respectively), compared with the dossiers. 
The table also lists the availability of safety information for 
Blacks/African Americans and Hispanics, which we also 
collected as these documents were reviewed. Also for these 
ethic groups, safety data related to ethnicity were included 
in the majority of dossiers, however were less frequently 
reported in EPARs, SmPCs or SGPIs.

Table 1  Final selection of 
drugs, with EU and Singapore 
brand names and the ATC code

ATC  Anatomical Therapeutic Chemical classification system

Active substance EU brand name Singapore brand name ATC code

Sitagliptin Januvia® Januvia® A10BH01
Vildagliptin Galvus®–Xiliarx®–Jalra® Galvus® A10BH02
Saxagliptin Onglyza® Onglyza® A10BH03
Linagliptin Trajenta® Trajenta® A10BH05
Empagliflozin Jardiance® Jardiance® A10BK03
Canagliflozin Invokana® Invokana® A10BK02
Dapagliflozin Forxiga® Forxiga® A10BX09
Exenatide Bydureon® Byetta® A10BX04
Liraglutide Victoza® Victoza® A10BX07
Prasugrel Efient® Effient® B01AC22
Ticagrelor Brilique® Brilinta® B01AC24
Dabigatran Pradaxa® Pradaxa® B01AE07
Rivaroxaban Xarelto® Xarelto® B01AF01
Apixaban Eliquis® Eliquis® B01AF02
Dronedarone Multaq® Multaq® C01BD07
Ranolazine Ranexa® Ranexa® C01EB18
Corifollitropin Elonva® Elonva® G03GA09
Boceprevir Victrelis® Victrelis® J05AP03
Etravirine Intelence® Intelence® J05AG04
Rilpivirine Edurant® Edurant® J05AG05
Lacosamide Vimpat® Vimpat® N03AX18
Perampanel Fycompa® Fycompa® N03AX22
Asenapine Sycrest® Saphris® N05AH05
Paliperidone Xeplion® Invega® N05AX13
Agomelatine Thymanax®–Valdoxan® Valdoxan® N06AX22
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3.3  Level of Detail Regarding Ethnicity in Drug 
Dossiers

The level of detail regarding ethnic populations in relation to 
safety data in the investigated documents was also analyzed. 
The ethnic groups mostly reported in the registration dossi-
ers were Whites/Caucasians (23/24, 96%), Blacks/African 
Americans (22/24, 92%), Asians (20/24, 83%) and Hispanic 
(15/24, 63%) [Fig. 3]. In 16/24 registration dossiers (67%), 
the term ‘Others’ was used to indicate ethnicities not belong-
ing to the four major groups that were specified. Although 
ethnicity related to safety was less frequently mentioned in 
the EPARs, SmPCs and SGPIs compared with the regis-
tration dossiers (see Fig. 3), the same ethnic groups were 
mostly reported in these documents.

Next to these four major ethnicities, smaller ethnic 
groups were also identified or grouped in all investigated 

registration dossiers, such as Pacific Islander (3/24, 13%), 
Alaskan Native (1/24, 4%), Hawaiian Native (1/24, 4%), 
non-Hispanic (10/24, 42%), non-Caucasian (2/24, 8%), non-
Black (1/24, 4%) and non-Indian (1/24, 4%).

Further analysis was performed on the description of 
safety data related to particular Asian ethnicities in the dos-
siers, EPARs, SmPCs and SGPIs. In some registration dossi-
ers, a distinction in Asian race was made with defined Asian 
subpopulations reported in the investigated documentation. 
Specific safety data relevant for the major ethnic groups in 
Singapore, i.e. Chinese, Indian and Malay, were seldom pre-
sent in the screened documents. Specific safety data in the 
Indian population were found in 3/24 (12%) dossiers and 
1/25 (4%) EPARs and SmPCs, but were not found in the 
SGPIs, while safety information in the Chinese population 
was mentioned in 1/24 (4%) dossiers and 2/25 (8%) EPARs, 
SmPCs and SGPIs.

Some of the dossiers used alternative ethnic groupings, 
such as Oriental (3/24, 13%), Japanese (2/24, 8%) or Korean 
(1/24, 4%), for the Asian ethnicities. These specific Asian 
ethnicities were not mentioned in any of the EPARs or 
SmPCs.

3.4  Wording of Ethnicity‑Specified Data in the SmPC 
and Singapore Package Insert

Closer examination of the ethnicity-specified safety informa-
tion provided in the SmPC yielded some differences in the 
way information was presented and how useful the informa-
tion was to patients and prescribers, e.g. only a very general 

Fig. 2  Available ethnicity-specified safety data in registration dossi-
ers, EPARs, SmPCs and SGPIs. A distinction is made between the 
following situations: specified ethnic population mentioned (ethnic 
data per population, e.g. Caucasian, Asian, Black); unspecified eth-

nic population mentioned (only mentioning ‘race’ or ‘ethnicity’), or 
ethnicity information unavailable. SGPI Singapore Package Insert, 
SmPC Summary of Product Characteristics, EPAR European Public 
Assessment Report

Table 2  Overview of safety data specified for Caucasian, Asian, 
Black/African American or Hispanic ethnicity in investigated docu-
ments [no. of drugs (% of total)]

SGPI Singapore Package Insert, SmPC Summary of Product Charac-
teristics, EPAR European Public Assessment Report

Document type Dossier EPAR SmPC SGPI

Total 24 (100) 25 (100) 25 (100) 25 (100)
Caucasian 23 (96) 11 (44) 6 (24) 6 (24)
Asian 20 (83) 7 (28) 6 (24) 5 (20)
Black/African American 22 (92) 7 (28) 4 (16) 4 (16)
Hispanic 15 (63) 1 (4) 3 (12) 1 (4)
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statement on the effect of race is provided in section 5.2 of 
the SmPC, summarizing pharmacokinetic information of a 
drug, for sitagliptin (brand name  Januvia®) (SmPC Janu-
via) [24]. In this section, the following is stated: “No dose 
adjustment is necessary based on gender, race, or body mass 
index (BMI). These characteristics had no clinically mean-
ingful effect on the pharmacokinetics of sitagliptin based on 
a composite analysis of Phase I pharmacokinetic data and 
on a population pharmacokinetic analysis of Phase I and 
Phase II data.”

This information does not allow prescribers to understand 
which races or population sizes were evaluated in the phar-
macokinetic analysis of this drug, although the dose adjust-
ment was considered not necessary. However, it was noted 
that details on the ethnicity of the patients (i.e. White, Black, 
Hispanic, Asian and Other) was available in the sitagliptin 
phase 3 studies in the dossier. This finding clearly indicates 
that ethnicity-related information was lost in translation from 
the dossier to the SmPC.

Of note, in contrast to the situation in the SmPC, in the 
SGPI for sitagliptin  (Januvia®) [25], the abovementioned 
ethnic background of patients was included: “No dosage 
adjustment is necessary based on race. Race had no clini-
cally meaningful effect on the pharmacokinetics of sitag-
liptin based on a composite analysis of available pharma-
cokinetic data, including subjects of white, Hispanic, black, 
Asian, and other racial groups.”

Likewise, information related to ethnicity was provided 
in a more elaborate fashion in the SmPC of linagliptin 
 (Trajenta®) [SmPC Trajenta] [26]. In the pharmacokinetic 
section (Section 5.2) of the SmPC, the following informa-
tion is provided: “No dosage adjustment is necessary based 
on race. Race had no obvious effect on the plasma con-
centrations of linagliptin based on a composite analysis of 

available pharmacokinetic data, including patients of Cau-
casian, Hispanic, African, and Asian origin. In addition the 
pharmacokinetic characteristics of linagliptin were found to 
be similar in dedicated phase I studies in Japanese, Chinese 
and Caucasian healthy volunteers.”

In the SGPI for dapagliflozin  (Forxiga®) [27], even more 
elaborate and adequate information is provided on the 
ethnic background of patients, including the numbers per 
group: “No dosage adjustment from the dapagliflozin dose 
of 10 mg once daily is recommended on the basis of race. 
Race (White, Black, or Asian) was evaluated as a covari-
ate in a population pharmacokinetic model using data from 
healthy subject and patient studies. Differences in systemic 
exposures between these races were small. Compared to 
Whites (n = 1147), Asian subjects (n = 47) had no difference 
in estimated mean dapagliflozin systemic exposures (90% CI 
range; 3.7% lower, 1% higher). Compared to Whites, Black 
subjects (n = 43) had 4.9% lower estimated mean dapagli-
flozin systemic exposures (90% CI range; 7.7% lower, 3.7% 
lower).”

This information would appear more useful to inform 
patients and prescribers on the specific ethnic groups that 
had been studied, which lead to the conclusion that no dos-
age adjustment is necessary based on race.

4  Discussion

The results of this investigation show that from the initial 
registration dossiers, having great detail and granular infor-
mation on ethnicity-specified safety information, to the high-
level summary and evaluation on product characteristics in 
the SmPC or SGPI, a sharp decline of reported safety data 
specified per population was found, with such data available 

Fig. 3  Most prevalent safety data for ethnic groups in SGPIs, SmPCs, 
EPARs and dossiers. Note: ‘Asian (unspecified)’ covers all Asian 
races as no distinction was made between the different Asian subpop-

ulations. SGPI Singapore Package Insert, SmPC Summary of Product 
Characteristics, EPAR European Public Assessment Report
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in 23/24 (96%) registration dossiers and 8/25 (32%) SmPCs 
and SGPIs. In two additional SmPCs, ethnicity was men-
tioned in an unspecific manner (i.e. ‘safety was not different 
between different races’), adding up to 10/25 SmPCs where 
at least some information on ethnicity-specified safety was 
provided. However, in the majority of SmPCs and SGPIs, 
safety information was not specified for different ethnic 
populations. In general, it was observed that the amount of 
information on ethnicity-specified information in EPARs 
was in between that in registration dossiers and SmPCs and 
SGPIs, i.e. ethnicity-specified safety information given in 
12/25 (48%) and in an unspecified manner in 5/25 (20%) 
EPARs.

Our findings are indicative of a suboptimal translation of 
safety data from registration dossiers to product information 
documents after registration. This can be partly explained 
by the fact that sometimes no relevant differences were 
observed in safety between different ethnic populations, 
or by the lack of power to come to robust conclusions in 
this respect, potentially reducing the chance of mentioning 
such data in the public documents (i.e. EPAR, SmPCs and 
SGPIs).

Although the omission of ethnicity-related safety infor-
mation when clinically relevant differences exist is obviously 
not acceptable, also in case no clinically relevant differences 
appear to exist, not mentioning such data clearly is not a 
desirable situation, e.g. due to the increased globalization 
and diversity of ethnic populations in Europe for which 
potentially relevant safety information is now often not pub-
licly available. Furthermore, several examples have arisen 
where drug response is different between different racial or 
ethnic populations, e.g. for carbamazepine, allopurinol and 
warfarin, as mentioned above, as well as other drugs such 
as rosuvastatin and abacavir [20, 28, 29]. For these drugs, 
an increased risk of adverse reactions and/or adjustments to 
doses are recommended for specific racial or ethnic groups 
or genetic variants whose incidence varies across ethnic 
groups [16, 28–31]. With increasing globalization in drug 
development, and to minimize duplication of clinical stud-
ies in different regions, there is a need for many regulatory 
agencies to consider the acceptance of foreign clinical data 
to support drug registration. In this light, it is important to 
acknowledge that in certain parts of the world, registration 
of new drugs is mainly based on assessment reports from 
other regions, not on the actual dossier. Hence, in these 
situations, efficacy and safety information specified for the 
different ethnic populations in the assessment reports (and 
consequently in EPARs) would greatly facilitate regulatory 
reviews. In this respect, even the notion that only a small 
number of certain ethnicities were included in clinical trials 
to provide safety information with these ethnic populations 
would be of relevance for review and possibly for clinical 
practice. In this study, although we found that 83% of the 

registration dossiers contained data on Asian populations, it 
is unfortunate that only a minority of the public documents 
mention the different ethnic populations included in the tri-
als, which is a serious loss of information translation.

It should be acknowledged that the Asian ‘race’ often 
refers to more than 40 different ethnic populations, such as 
‘Chinese’, ‘Japanese’, ‘Korean’ or ‘Indian’. Interestingly, 
South Asians are often grouped together with East Asians 
under ‘Asian’ race, yet South Asians are genetically closer to 
Europeans than they are to East Asians [32]. Hence, group-
ing populations by continent rather than genetic proximity 
may obscure potential signals of ethnic differences in drug 
response.

With respect to the wording regarding ethnic background 
of the subjects included in clinical studies, it is apparent that 
this is not always expressed in the same way for every drug 
in the SmPC, with examples mentioning nothing on eth-
nic background in case no relevant difference was apparent 
from the clinical registration studies, to examples where the 
different ethnic backgrounds included in the clinical regis-
tration package were provided. The lack of translation of 
safety data in subpopulations from the dossier to the SmPC 
and EPAR may be due to a lack of clinical relevance, e.g. 
due to the fact that AEs were not significantly increased 
in different ethnic subpopulations, or that the different eth-
nic groups were too small to be able to draw valid conclu-
sions. In this respect, it is acknowledged that the SmPC is 
intended to be a legal document providing essential drug 
characteristics to the public. Indeed, as indicated in a study 
by Ramamoorthy et al. [33], approximately one-fifth of the 
new drugs approved in the US between 2009 and 2013 dem-
onstrated differences in exposure and/or response between 
different ethnic groups, and this information was therefore 
included in the product label. Although this rationale could 
be understood, a too-strict summarization of the data, i.e. 
not mentioning safety data per ethnic population in the prod-
uct information in case no clinical relevant difference was 
observed, hides the complete picture on ethnicity and safety 
in both SmPC and EPARs, and may hinder selection of the 
optimal drug or dose based on the patient’s specific ethnic 
background and other relevant demographic or health char-
acteristics. In the current situation, with included ethnicities 
not being reported in the SmPC or SGPI, it is almost impos-
sible for the prescriber to check if specific clinical data are 
available in these ethnic subpopulations. This situation is 
likely to contribute to worries on the safety of a drug product 
in different ethnic populations.

With the drive towards smart healthcare systems, statisti-
cal models of all trial data could be embedded in prescribing 
systems to recommend a drug regimen that would minimize 
risk and maximize benefit based on the individual’s char-
acteristics, with ethnicity being among one of them. For 
such systems to function appropriately, it is crucial that all 



415Translation of Ethnicity-Specific Drug Safety Data

information, such as safety information in different ethnici-
ties or races, are made available so this can be fed into such 
systems.

In the meantime, it would be advisable to routinely men-
tion the ethnic background for major patients’ ethnic groups, 
as well as the population sizes that were included in the 
clinical development for a drug in the SmPC, SGPI and/or 
EPAR, to increase transparency around the totality of evi-
dence available for the drug.

It is recognized that providing such information will 
increase the length of the SmPC, which in the end may act 
negatively on the willingness of prescribers to check the 
SmPC. To prevent this, the SmPC should only contain the 
relevant ethnic information that would facilitate clinical use, 
and the detailed ethnic information can be included in a spe-
cific section of the EPAR, which is intended to provide a 
more elaborate summary of the data supporting registration 
of a drug. Alternatively, more efficient ways of including 
information in the SmPC may be considered, such as the use 
of forest plots in order to provide an easily interpretable rep-
resentation of, for example, ethnicity data, as was previously 
suggested by Menon-Anderson et al. [34]. Those interested 
in obtaining the more detailed data would then at least know 
that such data exist. Furthermore, as the EU moves towards 
electronic product information (ePI), there may be oppor-
tunities to include summary data on ethnic subpopulations 
without overshadowing other valuable information [35].

5  Conclusions

Despite the fact that ethnicity-specified safety data were 
only present in 12/25 (48%) EPARs, 8/25 (32%) SmPCs, 
and 9/25 (36%) SGPIs, detailed safety data in ethnic groups 
were present in almost all (96%) of the registration dossiers 
for a selection of 25 drugs that were registered in the EU in 
the time period 2007–2013.

Due to this situation, detailed safety information by 
ethnic group is often unknown to researchers, prescribers 
and patients due to information loss in translation towards 
EPARs and SmPCs or SGPIs. In order to increase awareness 
that such information exists, it is recommended to at least 
provide ethnic populations and group size investigated in 
clinical trials in these public regulatory documents. In this 
way, trust in the registered drugs in different ethnic popula-
tions may be increased, and more robust treatment decisions 
may be obtained in clinical practice. Regulatory agencies in 
other parts of the world that take reference from the EPARs 
and SmPCs would also be better informed of the size of the 
safety database in ethnic groups more closely related to the 
populations in their country.
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