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Sir,
Siopi et al.* are to be congratulated on a superb paper with con-
vincing results using a combination of resistant isolates and
sophisticated pharmacodynamic modelling to demonstrate the
strong relationship between voriconazole serum concentrations
and outcome. Three different MIC determinations yielded similar
although numerically slightly different results. The authors pro-
pose slightly different breakpoints for resistance using the
EUCAST method and breakpoints can now be set for Aspergillus
fumigatus for the other two methods.

The model assumed a short half-life for voriconazole, of only
6 h; in many patients (but not most children) the half-life is longer
than this. The key pharmacodynamic parameter for response
appears to be the fAUCy_ 1, value (Figures 4 and 6 and Table 1),
which is closely associated with the 50% effective concentration
(ECsp). This indicates that in A. fumigatus it is time over MIC that
matters, in contrast to much of the pharmacokinetic/pharmaco-
dynamic work with Candida spp. and bacteria, in which peak or
total AUC concentrations best correlated with outcome. From a
modelling perspective it is often difficult to separate out the
time over MIC from the AUC over MIC, and additional study groups
are required with different dosing intervals but similar total drug
exposures. By back calculating, Siopi et al." probably can defini-
tively confirm that it is indeed time over MIC rather than total
AUC that matters for therapeutic success in A. fumigatus infec-
tions; or they may conclude that it is a combination of AUC and
time over MIC that is important. They have not provided any
data on the duration of the post-antifungal effect, which could

be crucial to interpretation. The post-antifungal effect in A. fumi-
gatus after voriconazole exposure appears to be time dependent.?

This matters a lot in clinical practice with a drug with huge
interpersonal variation in metabolic rates and exposures.® In
those patients with short half-lives of voriconazole, simply
increasing the dose twice daily may accentuate exposure-related
toxicity, but do little to improve the anti-Aspergillus effect of the
drug. This may be particularly so in children, in which much larger
doses are used (8-9 mg/kg, 12 hourly) than in adults. It may be
that splitting the same daily paediatric dose (16-18 mg/kg/day)
into three or four doses may yield better outcomes. If time over
MIC is the most reliable parameter governing response, this also
raises the prospect of superior efficacy using continuous infusion
rather than intermittent dosing.

Can the authors confirm that their data confirm that it is time
over MIC that is the key determinant of outcome in their model?
Would they like to comment on the implications of this for the clin-
ical use of voriconazole and future experimental modelling of
A. fumigatus infection? Given the increasing reliance on pharma-
codynamic modelling of new antimicrobials by drug developers
and regulatory authorities,* confirmation of the optimal param-
eter to study voriconazole’s effect has many implications for com-
parative work.

Transparency declarations

D. W. D. holds founder shares in F2G Ltd, a University of Manchester spin-
out company, and has current grant support from the National Institute of
Allergy and Infectious Diseases, the National Institute for Health Research,
the European Union and the Fungal Infection Trust. He acts as a consultant
to Trinity group, T2 Biosystems, GSK, Sigma Tau and Oxon Epidemiology,
and has acted as a consultant to other companies over the last 5 years,
including Merck and Astellas. In the last 3 years, he has been paid for
talks on behalf of Astellas, Gilead, Merck and Pfizer. All other authors:
none to declare.

References

1 Siopi M, Mavridou E, Mouton JW et al. Susceptibility breakpoints and tar-
get values for therapeutic drug monitoring of voriconazole and Aspergillus
fumigatus in an in vitro pharmacokinetic/pharmacodynamic model.
J Antimicrob Chemother 2014; 69: 1611-9.

2 Chryssanthou E, Sjélin J. Post-antifungal effect of amphotericin B and
voriconazole against Aspergillus fumigatus analysed by an automated
method based on fungal CO, production: dependence on exposure time
and drug concentration. J Antimicrob Chemother 2004; 54: 940-3.

3 Levéque D, Nivoix Y, Jehl F et al. Clinical pharmacokinetics of voricon-
azole. Int J Antimicrob Agents 2006; 27: 274-84.

4 Rex JH, Eisenstein BI, Alder J et al. A comprehensive regulatory frame-

work to address the unmet need for new antibacterial treatments. Lancet
Infect Dis 2013; 13: 269-75.

© The Author 2014. Published by Oxford University Press on behalf of the British Society for Antimicrobial Chemotherapy. All rights reserved.

For Permissions, please e-mail: journals.permissions@oup.com

633

220z 1snbBny | uo 3sanb Aq |01 1 62/€£9/2/0./3101HE/OB/W00 dNo-dlWapede//:Sdjy WOl PapEOjUMOQ



