
Section 4.4 Special warnings 
and precautions for use:
Concomitant medications that 
inhibit CYP2D6 may lead to 
reduced concentrations of the 
active metabolite endoxifen. 
Therefore, potent inhibitors 
of CYP2D6 (e.g. paroxetine, 
fluoxetine, quinidine, cinacalcet 
or bupropion) should when-
ever possible be avoided 
during tamoxifen treatment.

Section 5.1 Pharmaco-
dynamic properties
CYP2D6 genotype

Available clinical data suggest 
that patients, who are homo-
zygote for non-functional 
CYP2D6 alleles, may experi-
ence reduced effect of 
tamoxifen in the treatment 
of breast cancer.

The available studies have 
mainly been performed 
in postmenopausal women 
(see sections 4.4 and 5.2)

Table 2. Differences in drug labels regarding PGx information for tamoxifen and CYP2D6

Introduction 
Pharmacogenomics (PGx) uses genetic information to personalise drug therapy, application of which 
may increase medication efficacy and reduce the risk of adverse drug reactions (ADRs). This is 
particularly relevant in oncology because of the risk of reduced efficacy or serious toxicity1. 
Information on anticancer drug labels provides an incentive for clinical implementation 
of PGx. Any information included in the label is driven by the strength of evidence and 
by its clinical utility, defined as the ability to inform clinical decision making and thereby 
improve the benefit-risk balance with use of the drug. However, significant differences 
in regulatory approved labelling regarding PGx have been observed2. 

Objectives
To review important discrepancies in anticancer drug 
labels regarding PGx information.

Methods 
Drug labels for oncology medicines with known PGx associations from different 
regulatory authorities were compared. Those with major differences in 
labelling information were selected for further review.

1. Miteva-Marcheva NN, Ivanov HY, Dimitrov DK, Stoyanova VK. Application of pharmacogenetics in oncology. Biomarker Research. 2020 Aug 17;8(1):32
2. Shekhani R, Steinacher L, Swen J, Ingelman-Sundberg M. Evaluation of Current Regulation and Guidelines of Pharmacogenomic Drug Labels: 
    Opportunities for Improvements. Clinical Pharmacology & Therapeutics. 2019 Nov 1;107 
3. Cisplatin 1 mg/ml Sterile Concentrate – Latex free vial stopper – Summary of Product Characteristics (SmPC) - (emc) [Internet]. [cited 2023 Aug 10]. 
    Available from: https://www.medicines.org.uk/emc/product/3788/smpc#gref
4. Curator CT. PharmGKB Blog: Cisplatin FDA label changes [Internet]. PharmGKB Blog. 2016 [cited 2023 Jan 20]. 
    Available from: https://pharmgkb.blogspot.com/2016/01/cisplatin-fda-label-changes.html
5. Lee JW, Pussegoda K, Rassekh SR, Monzon JG, Liu G, Hwang S, et al. Clinical Practice Recommendations for the Management and Prevention 
    of Cisplatin-Induced Hearing Loss Using Pharmacogenetic Markers. Therapeutic Drug Monitoring. 2016 Aug;38(4):423 
6. Tamoxifen 10mg Tablets – Summary of Product Characteristics (SmPC) – print friendly – (emc) [Internet]. [cited 2023 Aug 10]. 
    Available from: https://www.medicines.org.uk/emc/product/11607/smpc/print#PHARMACODYNAMIC_PROPS
7. Tamoxifen FDA label [Internet]. [cited 2023 Sep 19]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/021807s006lbl.pdf#page=36
8. Annotation of HCSC Label for tamoxifen and CYP2D6, ESR1, ESR2 [Internet]. PharmGKB. [cited 2023 Aug 10]. 
    Available from: https://www.pharmgkb.org/labelAnnotation/PA166127718

Label differences for anticancer drugs 
with pharmacogenomic associations

Uppsala Monitoring Centre (UMC) 
Box 1051, SE-751 40 Uppsala, Sweden  

+46 18 65 60 60, www.who-umc.org 

References/further sources of information 

Table 1. Differences in drug labels regarding PGx information for cisplatin and TPMT

*Guidelines by the Canadian 
Pharmacogenomics Network for 
Drug Safety (CPNDS) clinical 
recommendation group recommend 
testing for the TPMT alleles *2, *3A, 
*3B or *3C in all pediatric cancer 
patients due to the association of 
these alleles with an increased risk 
of cisplatin-induced ototoxicity5. 

Section 7 Drug interactions – 
Strong Inhibitors of CYP2D6
The impact on the efficacy of 
tamoxifen with co-administration 
of strong CYP2D6 inhibitors 
(e.g. paroxetine) is not well 
established. Some studies 
have shown that the efficacy 
of tamoxifen may be reduced 
when the drugs are co-
administered as a result of 
reduced levels of potent active 
metabolites of tamoxifen. 
However, other studies have 
failed to demonstrate such 
an effect.

Section 12 Clinical 
Pharmacology 
– Pharmacogenomics
The impact of CYP2D6 poly-
morphisms on the efficacy 
of tamoxifen is not well 
established.

CYP2D6 poor metabolizers 
carrying two non-functional 
alleles exhibit significantly 
lower endoxifen plasma 
concentrations compared 
to patients carrying one or 
more fully functional alleles 
of CYP2D6.

Warnings
Low CYP2D6 activity that 
occurs in patients harbouring 
certain CYP2D6 alleles (i.e. *4) 
or from the chronic use of 
CYP2D6 inhibitors can lead 
to persistent reductions in 
plasma concentrations of an 
active metabolite of tamoxifen 
citrate (endoxifen). Reduced 
efficacy on tamoxifen citrate 
has been reported with 
concomitant usage of some 
selective serotonin reuptake 
inhibitor (SSRI) antidepressants 
(e.g. paroxetine, a known 
CYP2D6 inhibitor). Concurrent 
chronic use of CYP2D6 
inhibitors that may affect 
tamoxifen citrate efficacy 
should be avoided if possible.

No information. Section 5.6 Warnings and 
precautions – Ototoxicity 

Genetic factors (e.g. variants in 
the thiopurine S-methyltrans-
ferase [TPMT] gene) may also 
contribute to cisplatin-
induced ototoxicity; although 
this association has not been 
consistent across populations 
and study designs.

No information.*
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Results 
Examples of differences in PGx information 
on drug labels for oncology medicines 
are shown in the tables below.  

Conclusions 
Discrepancies in anticancer drug 
labels regarding PGx information were 
identified between three regulatory 
bodies, which may be caused by 
the differences in understanding of 
what is clinically useful information. 
This reinforces the need for critical 
evaluation and possible harmonisation 
of PGx labels between countries.  
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