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In this issue of IJCP, Chawla et al. [1] report on an asso-
ciation between CYP2C19 genotype and plasma voricona-
zole levels. Based on retrospective data on voriconazole
dose, plasma concentration levels, and CYP2C19 genotypes
in 55 patients, the authors conclude, “...voriconazole
monitoring and genotype analysis may assist in clinical
practice and better patient care”, and suggest impact on
clinical practice: “CYP2C19 genotype and voriconazole
monitoring at initiation...... is required to achieve thera-
peutic targets”.

The authors are applauded for their efforts within a
complex area of research. However, while the study is cer-
tainly of interest and adds value to our knowledge and sci-
entific understanding of the subject at hand, the conclusions
on clinical relevance by the authors are in my view not
supported by their results to a reasonable extent. By cor-
rection for dose no statistically significant inference was
found for the vast majority of the study population
heterozygous to the variation studied. The statistically sig-
nificant result notwithstanding, the predictive value for those
four patients homozygous to the CYP2C19%2 variant allele
is not convincingly demonstrated. I believe that the inference
made to better patient care is perhaps too speculative and
holds little scientific justification from the study results [1].

Chawla and co-authors are certainly not alone among
pharmacogenomic researchers who, perhaps in their
enthusiasm and understandable excitement with own
results, are tempted to draw unwarranted conclusions on
clinical relevance of their research [2, 3]. Within cancer
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treatment, the pharmacogenomic approach has proven very
valuable. Tumor target genomic variants are integral to
decision support, or very often even explicit within the
labelling, in the implementation of many new antineo-
plastic drugs [4, 5]. For germ line mutations of genomic
variants relevant to drug metabolism, transport and phar-
macodynamics, the association between such and relevance
to everyday clinical practice remain less convincing [6, 7].
The concept of a priori specific genotyping or even an all-
out pre-emptive genotyping as a mean to improve health
care outcome is biologically plausible, scientifically
appealing and clinically satisfying [8]. These initial high
hopes of improving health care outcomes though individ-
ualized therapy based on genomic knowledge are now
subject to some pause and reflections within the scientific
community as meaningful examples of clinically imple-
mented pharmacogenomics outside oncology are far and
few between [9-12]. Very few prospective studies have
been conducted to substantiate this. This is not surprising
as such gold-standard RCT approach is compromised by
several factors inherent to a pharmacogenomic approach.
These mainly pertain to low frequencies of specific geno-
type variations, functional relevance of these in terms of
genotype—phenotype associations, and the order of mag-
nitude to which such statistically significant associations
translates to clinically relevant outcomes. From a strict
scientific point of view documentation thereof requires
complex large-scale RCTs that are prohibitively expensive
as commercial interests and motivation is largely non-ex-
istent. The largest study on the most well documented
association between genotype and drug dose, warfarin and
VKORCI and CYP2C9 genotypes, did find a statistically
significant effect with respect to a proxy outcome, time
spent within INR target range. No effect on clinical out-
comes, bleedings or thrombosis, was found [13]. Even in
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this case, contradictory evidence from another clinical trial
is present [14].

For most such associations between germ-line geno-
types and drug dosing, RCTs to document clinical impli-
cations will remain wishful thinking [15]. In the light of
this we must restrain our genuine scientific enthusiasm and
excitement with results from small association studies and
resist the temptation to draw unwarranted extrapolations
and speculations on clinical inferences. In my opinion,
overselling such study results is counterproductive, and
will likely serve to alienate clinicians from embracing the
concept of pharmacogenomics [11].
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