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One non‐believer: Response to “Obviously Nine Believers: 
Actionable Germline Genetic Variants for Pre‐emptive 
Pharmacogenetic Testing”

Dear Editor,
Dr Damkier presents an interesting, yet provocative, re-

sponse to our recently published manuscript, claiming the 
narrative of the manuscript is “disproportional to the support-
ing evidence.” The dichotomy between believers and non‐be-
lievers is a concept that is commonly observed in the field 
of pharmacogenetics (PGx). As a non‐believer, the presented 
concerns by Damkier include: the insufficiently substantive 
statement that a panel may be used to guide prescribing for 
49 drugs, the lacking evidence for individual drug‐gene inter-
actions to be labelled as “actionable” and the undetermined 
evidence threshold required for clinical implementation. 
In contrast to considering ourselves believers, we consider 
ourselves rationally convinced of the clinical utility of phar-
macogenetic testing based on the currently available data, 
regardless of the fact that these are not fully conclusive yet.

Firstly, we do not agree that stating that the presented 
panel can be used to guide prescribing for 49 drugs is in-
sufficiently substantiated. In the original article, we stated 
that the published panel may be used in combination with 
the currently available DPWG recommendations. As such, 
we do not mandate either PGx panel testing or subsequent 
adherence to the DPWG recommendations. Interestingly, 
Damkier's argument, however, does highlight the demand for 
evidence supporting a PGx panel‐based approach. While a 
number of small randomized and observational studies indi-
cate promising clinical utility of PGx panel testing,1-5 a suffi-
ciently powered prospective study assessing the effectiveness 
of pre‐emptive PGx panel testing is ongoing: the PREPARE 
study from the EU sponsored U‐PGx consortium.6 Currently, 
over 5,500 patients have been enrolled, and the trial is aiming 
to report by the end of 2020.

Secondly, Damkier uses the example of the promised 
outcomes of the Human Genome Project by the NHGRI to 
illustrate his concerns. However, the chosen example con-
cerns the application of genetics in the development of novel 
designer drugs. In contrast, we simply presented a potential 
application of an individual's genetic profile to guide the dose 
and drug selection of approved drugs. Our example is one of 
the few examples of the successful applications of genetics in 
drug treatment. Although uptake into routine care has been 

gradual, currently approximately 15% of all drug labels in-
clude PGx information. Moreover, HLA‐B, TPMT and DPYD 
testing to mitigate the risk of toxic adverse drug reactions 
before initiation of abacavir, thiopurines and fluoropyrimi-
dines, respectively, is becoming routine practice across the 
globe. Additionally, the potential impact of PGx in patient 
care is also considerable with 95% of the population carry-
ing an actionable variant and 5.4% of all new prescriptions 
in primary care potentially requiring an adjustment based on 
available guidelines.7

Thirdly, Damkier challenges the conceptual use of the term 
“actionable” stating that the designation of this term does not 
make an intervention meaningful. Although we agree with 
this perspective, we do not agree that the action may not be 
beneficial to the patient. The term “actionable” designates 
an intervention, such as dose adjustment, may be undertaken 
to optimize patient outcome, at the discretion of the treat-
ing clinician and should always be considered in the context 
of other available patient‐specific data. Currently, over 150 
guidelines are available from DPWG and CPIC.8 Guidelines 
are based on systematic literature review and peer‐reviewed. 
Initially, both consortia provided guidance for patients with a 
known genotype, and no recommendations on whom to test 
were provided. However, as underpinned by Damkier's ar-
gument, there is an increasing demand for clarity regarding 
when testing should be mandated. In an effort to overcome 
this lack of clarity and guide clinicians on requesting rele-
vant PGx tests before initiating drug treatment, the DPWG 
has recently developed a Clinical Implication Score indicat-
ing if a PGx test is “Essential,” “Beneficial” or “Potentially 
beneficial”.9 Only in the case of “Essential,” pre‐emptive 
testing is recommended. An example of a guideline with an 
“Essential” score is the DPYD‐fluoropyrimidine guideline 
and with a “Potentially beneficial” score is the CYP2D6‐am-
itriptyline guideline.

Lastly, Damkier initiates an interesting discussion on what 
the evidence threshold should be for clinical implementation 
of PGx testing. Indeed, multiple randomized, controlled 
trials (RCTs) supporting the effectiveness of testing for a 
single gene to guide dose and drug selection have been re-
ported,10-14 including a recent prospective study showing the 
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effectiveness of CYP2C19 genotype‐guided selection of oral 
P2Y12 inhibitors in primary percutaneous coronary interven-
tion.15 The discussion on what level of evidence is required 
remains ongoing. It is important to note that non‐pharmaco-
genetic interventions, such as adjusting a dose based on renal 
function have been widely implemented into the clinic based 
on pharmacological reasoning, despite the availability of ran-
domized, controlled trials for each individual drug. In fact, 
ignoring such knowledge in treating patients is considered 
malpractice. Genetic exceptionalism has been held responsi-
ble for this double standard.16

In conclusion, we share Damkier's aim to improve patient 
treatment and agree that scientific enthusiasm should not ex-
empt us from generating sufficient evidence quantifying the 
effectiveness of PGx testing. We look forward to the results 
of the PREPARE study to provide initial proof of concept 
evidence providing and in the meantime rationally embrace 
the concept to use pharmacological knowledge to improve 
the care of our patients.
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