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1 Introduction

There is wide variability between individual responses to 
drugs. This might be due to the heterogeneity of the treated 
disease and clinical variables of the patients, such as age, 
sex, diet, concomitant use of other drugs, and renal or 
hepatic functions. In addition, some of the variation in drug 
response is related to inherited characteristics of the genome. 
These genomic variations may relate to pharmacokinetics 
or pharmacodynamics, or to an individual’s susceptibility.

The term pharmacogenetics has been used for about 6 
decades, and is defined as the study of the variations in 
DNA sequence in each individual related to drug disposi-
tion (pharmacokinetics) or drug action (pharmacodynamics) 
that can influence their clinical response. In more recent 
years, the term pharmacogenomics has been introduced, 
and is defined more broadly as the application of genomic 
technologies to elucidate disease susceptibility, drug dis-
covery, pharmacological function, drug disposition, and 
therapeutic response. Thus, pharmacogenomics describes 
the transition from genetics to genomics, and introduces a 
genome-wide approach to identify genes that contribute to 
a specific disease. In other circumstances, the two terms are 
used interchangeably.

There are a number of examples of the impact of pharma-
cogenomic variants. In relation to drug pharmacokinetics: 
codeine, tamoxifen and CYP2D6, clopidogrel and CYP2C19, 
fluorouracil, capecitabine and dihydropyrimidine dehydro-
genase, and warfarin and CYP2C9; in relation to drug phar-
macodynamics: VKORC1 polymorphisms and warfarin; 

and in drug-induced toxicity risk status: HLA-B*5701, and 
abacavir serious hypersensitivity [1–3].

The usefulness of genomic biomarkers has been dem-
onstrated in different types of studies. First, abacavir, an 
antiretroviral drug used for treating human immunodefi-
ciency virus infections, causes hypersensitivity syndrome 
in around 4% of the treated patients. The pharmacogenomic 
biomarker HLA-B*5701 allele was shown in randomized 
clinical trials to strongly predict the occurrence of abacavir-
associated hypersensitivity. Following the application of this 
biomarker, abacavir prescriptions increased and this bio-
marker might be one of the best examples of success where 
genotyping for one mutation can prevent the occurrence of 
an adverse drug reaction [4]. Mandatory screening for the 
HLA-B* 5701 allele before starting abacavir therapy is now 
on the product label [5].

Another example of the usefulness of pharmacogenomic 
biomarkers in preventing adverse drug reactions through 
the selection of patients is testing for HLA-B*1502 prior to 
starting carbamazepine and HLA-B*5801 prior to starting 
allopurinol, and only using the drug in non-carriers. This has 
led to a lower risk of severe cutaneous adverse reactions of 
Stevens–Johnson syndrome and toxic epidermal necrolysis 
associated with these drugs [6, 7]. It should be recalled that 
the biomarkers HLA-B*1502 and HLA-B*5801 are espe-
cially prevalent in some Asian populations, and that ethnic-
ity matters [6–8].

Regarding genetic polymorphisms in drug-metabolizing 
enzymes, there are also some important examples of the cur-
rent use of pharmacogenomic biomarkers in clinical prac-
tice. One of the recent examples includes eliglustat, a potent 
and specific inhibitor of glucosylceramide synthase, used for 
the long-term treatment of Gaucher disease. Before initiation 
of treatment, patients should be genotyped for CYP2D6 to 
determine the CYP2D6 metabolizer status. The target patient 
populations are indicated in CYP2D6 poor metabolizers, 
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intermediate metabolizers, or extensive metabolizers, and 
also dosed according to the genotypes [9].

It has been shown that hospitalizations and emergency 
department visits can be reduced by genotyping elderly 
polypharmacy patients [10], and pre-prescription genotyp-
ing is cost effective for certain adverse drug reactions [11], 
although different results were observed in a recent retro-
spective study [12]. The International Society of Pharma-
covigilance (ISoP) is an international non-profit scientific 
organization aiming to foster pharmacovigilance scientifi-
cally and educationally, and to enhance all aspects of the 
safe use of medicines, in all countries.

2  Formation and Membership of the ISoP 
Pharmacogenomic (PGx) Special Interest 
Group (SIG)

Against this background, in 2019, the ISoP Executive Com-
mittee encouraged the creation and development of a new 
SIG in ISoP dedicated to exploring issues related to phar-
macovigilance relevant to medicines with pharmacogenomic 
associations, and on 5 May, 2020 approved the application 
for its establishment. The new SIG was launched at the 
online ISoP General Assembly in October 2020.

The members of this group have a specific interest in 
pharmacogenomics, with all levels of expertise or experi-
ence with pharmacogenomics, from those who work full 
time in the speciality, to those who want to learn more. What 
counts is a healthy interest in and enthusiasm for the topic 
and a willingness to contribute. As of February 2021, the 
PGx SIG comprised 16 members from nine countries in four 
continents.

The PGx SIG started its activities in the autumn of 2020 
with monthly online meetings. The agenda usually consists 
of items such as round-table information exchange; sharing 
of relevant scientific publications, either of own research or 
other researchers; discussions on trends or new findings in 
the area, and possibilities for collaboration. One of the key 
objectives of the PGx SIG is to organize or contribute to 
training activities. In September 2020, a lecture on Pharma-
cogenomics in Pharmacovigilance was delivered during the 
ISoP Patient Safety Day.

3  PGx SIG: Aims and Objectives

The overall aim of the Pharmacogenomics SIG is to pro-
vide an opportunity for ISoP members interested in phar-
macogenomics to share and provide information on relevant 
issues and developments; and to support pharmacovigilance 
relevant to medicinal products with pharmacogenomic 
associations.

The key objectives are:

1. To create networking opportunities for those researching 
and investigating pharmacogenomics, and to encourage 
collaboration and regularly share news and informa-
tion to the pharmacogenomics SIG members, to expand 
knowledge of how medicines cause adverse reactions in 
genomic subpopulations and why efficacy may also be 
different.

2. To exchange experiences and provide support to health-
care professionals and/or organizations on the evalua-
tion of pharmacovigilance related issues associated with 
pharmacogenomic biomarkers.

3. To organise and/or support training and tutorials for 
pharmacovigilance centers to increase understanding 
while focussing on aspects of pharmacovigilance and 
risk minimization measures relevant to medicinal prod-
ucts with pharmacogenomic associations. Insights from 
this can improve the benefit-risk balance in genomic 
subpopulations, and lead to better and more original 
study designs.

4. To organize, where possible, a session at the ISoP annual 
meeting on the topic of pharmacogenomics in pharma-
covigilance.

5. To advise the ISoP Executive Committee, where 
required, on issues relating to pharmacogenomics in 
pharmacovigilance.

4  Limitations and Challenges 
in Pharmacogenomics

One of the major limitations that has prevented the use of 
pharmacogenomic testing in the clinical setting is the lack 
of prospective clinical trials for many drugs demonstrating 
the usefulness of pharmacogenomic biomarkers in assisting 
in the drug selection and dose for the individual patient to 
reach an optimal therapeutic response. The extent to which 
genetic factors contribute to the drug response or toxicity 
phenotype will not only depend on the gene effect (major, 
moderate, or minor), but also on non-genetic factors such as 
drug–drug interactions.

Another limitation is the insufficient predictability of 
the pharmacogenomic biomarker test for recommending 
genotype-guided dosing, e.g. for warfarin. Genetic variants 
in VKORC1 and CYP2C9 have been shown to be associated 
with warfarin dose requirements. However, randomized clin-
ical trials have not clearly shown the advantages of preemp-
tive genetic testing.

A drug response involves several genes, and combining 
information from each of the contributing genes is expected 
to improve the predictive values of pharmacogenomic test-
ing. Although the clinical utility of implementing a panel of 
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PGx markers into routine care in Europe is yet to be estab-
lished [13], there is active research in this area.

The new PGx SIG at the ISoP will contribute to the goal 
of identifying patients at risk and to improve the benefit-risk 
balance of drug treatment in genomic sub-populations.

The ISoP members with interest in pharmacogenomics are encour-
aged and warmly invited to join the PGx SIG.

At present, the PGx SIG is still in its early days. Current members 
of ISoP with an interest in pharmacogenomics are eligible to join. 
Those who would like to, or have questions, should contact ISoP 
Administration by e-mail (administration@isoponline.org).
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