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metabolism, excretion, and pharmaco-
dynamic effects for those 6 different
drugs are different. In addition, the
effects of active metabolites, espe-
cially that of aripiprazole and quetia-
pine, are not considered within this
study.

We also do not understand the
delay for the first phlebotomy (plasma
samples are collected at months 2, 6,
and 12). The idea of delayed onset is
now considered obsolete, and the
depolarization block hypothesis “has
come and gone.”4 Agid et al5 wrote
in 2003 that the response to antipsy-
chotic drugs after steady state predicts
the long-term effect. The decrease in
scores over the first week was almost
3 times as great as the observed effect
in weeks 3 and 4. Contrary to popular
belief, Agid et al demonstrated that
the early response to antipsychotic
drugs (in the first days) predicts the
long-term effect. In the first 2 weeks
of treatment, more improvement is
obtained than all biweekly periods
thereafter. Derks et al6 showed that
based on assessments with the Eufest
data at baseline and after 2 weeks, the
remission status within 12 months
was predicted correctly in 61% of
the patients. This percentage rose to
63% and 68%, respectively, at 4 and
6 weeks. A good or bad response dur-
ing the first weeks is a predictor of
good or bad long-term response.
Plasma levels should be sampled 12
hours after the last dose and at least
7 days after a stable dose regimen, so
that steady-state concentrations can be
attained.3

We think that the idea of the
authors is worth considering, but the
numbers of patients in their study are too
small, and the TDM of the antipsy-
chotics was planned too late in therapy
to draw conclusions.
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To the Editor:
In the article entitled A common

mdr1 gene polymorphism is associated
with changes in linezolid clearance by Al-
legra et al, the authors postulated that line-
zolid might be an ABCB1 substrate.
Several ABCB1 polymorphisms might

predict the expression and/or activity of
the transporter, thereby potentially influ-
encing pharmacokinetics (PK) of ABCB1
substrates, such as linezolid.1 They inves-
tigated the role of ABCB1 polymorphisms
on the PK of linezolid in critically ill pa-
tients. After assessing genotypes and ana-
lyzing PK of linezolid, the authors
concluded that terminal half-life and vol-
ume of distribution significantly differed,
whereas the area under the concentration–
time curve (AUC) showed a modest trend
of patients with c.3435CC genotype
having a slightly lower AUC compared to
patients with c.3435CT/TT genotype.

Indeed, understanding factors that
influence the PK of linezolid is important,
not only for the treatment of critically ill
patients, but also for the treatment of
multidrug-resistant tuberculosis (MDR-
TB).2 TB is the top infectious killer world-
wide, with 1.7 million TB deaths in 2016
alone.3 Based on the World Health Orga-
nization guideline, linezolid is used off-
label as part of the treatment regimens for
MDR-TB.4 For the treatment of MDR-TB,
linezolid is often administered for up to
18–24 months, instead of the registered
28 days. Often, a lower dose is used, eg,
300–600 mg once daily, to prevent toxic-
ity.2 In the TB center at “Beatrixoord” in
Haren, the Netherlands, we perform thera-
peutic drug monitoring of linezolid and
other anti-TB drugs to optimize treatment.
We adjust the linezolid dose based on the
AUC of linezolid and the minimal inhibi-
tory concentration (MIC) of the mycobac-
terial isolate. In line with what Allegra et al
had stated, we strive for an AUC/MIC ratio
of .100. Allegra et al1 found no signifi-
cant difference in the most important PK
parameter, the AUC, after assessing the
genotypes for ABCB1 polymorphism.

Indeed, a drug–drug interaction has
been observed between rifampicin and line-
zolid, decreasing the linezolid exposure. It
is important to note that there has been
discussion on the mechanism underlying
the observed drug–drug interactions
between linezolid and rifampicin, but also
between linezolid and clarithromycin.5

Based on in vitro studies, Gebhart et al6

state that linezolid is not a substrate of cyto-
chrome P450 (CYP) enzymes. Because
rifampicin is both a CYP43A4 and P-gly-
coprotein or ABCB1 inducer, Gebhart
et al6 concluded per exclusionem that the
interaction between linezolid and rifampi-
cin might be mediated by P-glycoprotein.The authors declare no conflict of interest.
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However, Gandelman et al7 suggested that
linezolid is not a P-glycoprotein substrate,
referring to unpublished data on file from
the manufacturer of linezolid, Pfizer. This
is based on 2 experiments: first, in a cell-
based assay in Madin Darby canine kidney
cells transfected with the human multidrug
resistance-1 gene, the basolateral-to-apical
to apical-to-basolateral efflux ratio was cal-
culated to be 1:1; second, in an
uptake/inhibition assay using human
embryonic kidney 293 cells transfected
with the complementary DNA coding for
human organic anion transporter polypep-
tide B and C.7 As an alternative explanation
for the observed PK drug–drug interaction,
they hypothesize that CYP3A has a small
contribution to linezolid clearance, but that
the large increase in the expression of CY-
P3A by rifampicin could explain a small
decrease in the exposure of linezolid.7

Therefore, a different underlying
mechanism could be the alternative expla-
nation for the absence of a significant
difference in the AUC of linezolid for
different ABCB1 genotypes, in addition to
the potential chance effects caused by the
low number of patients. It would be
interesting to repeat the real-time poly-
merase chain reaction by Allegra et al
focusing on CYP3A, instead of ABCB1
polymorphisms. Of course, the 3 patients
who received azoles (fluconazole and
voriconazole), which are modulators of
CYP3A4 but not ABCB1, would have to
be excluded from the reanalysis. Further-
more, we would like to encourage Gandel-
man et al7 to publish the data on the file
they referred to in their article, allowing
researchers to further optimize the design
of their studies on the PK of linezolid.
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Different Underlying
Mechanism Might
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Under the
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types

To the Editor:
We would like to respond to the

Letters to the Editor, Different underlying
mechanism might explain the absence
of a significant difference in area under
the concentration–time curve of linezolid

for different ABCB1 genotypes, which
comments on the research conducted by
our group, published as A common mdr1
gene polymorphism is associated with
changes in linezolid clearance.1 We
appreciate the authors’ critical view.

As reported by M.S.Bolhuis et al,
in studies conducted using Madin Dar-
by canine kidney cells and human
embryonic kidney 293 cells, linezolid
does not seem to be a P-glycoprotein
(P-gp) substrate.2 In addition, as re-
ported by the authors, this lack of inter-
action has been confirmed by
unpublished data from Pfizer. On the
contrary, our study reported the influ-
ence of abcb1 (which encodes for
P-gp) c.3435 single-nucleotide poly-
morphism on linezolid area under the
concentration–time curve.1

The in vivo/in vitro paradox has
often been observed in pharmacology,
especially considering the treatment
of pathogens whose mechanisms of
resistance are mainly non-enzyme–
mediated.3 Another important exam-
ple of in vivo and in vitro discordance
is the pharmacokinetic of nevirapine,
an antiretroviral drug for people with
HIV infection. Although some in vivo
studies reported that nevirapine was
not a P-gp substrate,4 in vitro data have
showed the opposite.5–7 Particularly,
Haas et al8 conducted a nevirapine
transport test in vitro, using a polarized
cell line, and observed a drug P-gp–
mediated transport. Moreover, Almond
et al9 reported a linear relation-
ship between higher P-gp expression
and reduced nevirapine intracellular
exposure. Similar to nevirapine, the
transport of tenofovir, a drug recom-
mended for HIV infection treatment,
by ABCC1 glycoprotein has been
observed in vitro, using abcb10-trans-
fected HEK293 cells, and ex vivo, with
abcc10 siRNA knockdown in CD4+

T cells.10 However, the potential effect
of abcc1 expression in kidney has not
been demonstrated by in vivo studies.
On the contrary, tenofovir did not
seem to be transported by the P-gp
in vitro, whereas now we know, thanks
to in vivo studies, that tenofovir is a
substrate for the P-gp where it could
have many kidney interactions with
HIV protease inhibitors and/or HCV
direct antiviral agents.11,12The authors declare no conflict of interest.
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