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We fully agree with Burhan et al. that “Numerous studies have
reported low concentrations of antituberculosis drugs in

tuberculosis (TB) patients, but few studies have examined
whether low drug concentrations affect TB treatment response”
(1). The current anti-TB drug regimen of 2HRZE-4HRE (2
months treatment with isoniazid, rifampin, pyrazinamide, and
ethambutol, followed by 4 months treatment with isoniazid, ri-
fampin, and ethambutol) for drug-susceptible TB was based on
numerous trials with similar favorable results, as this study shows
(2). Fortunately, the majority of patients who receive and finish
the treatment for drug-susceptible TB will respond completely to
treatment (2). In cases of suspicion of inadequate exposure to
anti-TB drugs and thereby a possibly suboptimal treatment re-
sponse, indications for therapeutic drug monitoring (TDM) are
those circumstances where the risk of treatment failure or toxicity
is increased (3). Burhan et al. showed that first-line anti-TB drug
concentrations in plasma at 2 h postingestion (C2 h) were often
low but that culture results after 4 and 8 weeks of treatment were
nevertheless favorable, i.e., negative (1). This raises the question of
how much closer we are to predicting TB treatment response
based on plasma concentrations of anti-TB drugs after this study.

One important limitation of Burhan et al.’s study is that the mea-
surement of the anti-TB drug concentrations were done just once
during treatment and that only a single sample at 2 h postdose to
estimate the maximum concentration of a drug in serum (Cmax) was
used for the majority of patients. However, low 2-h concentrations do
not rule out the possibility of delayed absorption. The relation be-
tween drug concentrations and efficacy has been determined in TB
infection models, and it has been shown that the area under the con-
centration-time curve in relation to the MICs (AUC/MIC ratio) pre-
dicted efficacy best (4, 5). Therefore, we advocate measuring the AUC
of each drug to evaluate a potential relationship between plasma con-
centrations of tuberculosis drugs and clinical outcome in TB patients.
Besides, results of the MICs were lacking in the study of Burhan and
coworkers. Not breakpoints but actual MICs are needed to calculate
AUC/MIC values.

We are fully aware that full pharmacokinetic (PK) analysis is
costly and difficult and that breakpoints are more frequently de-
termined than actual MICs, but to be able to answer the question
of whether TB drug concentrations influence clinical outcome, a
strategy that assesses drug exposure (AUC) closely related to a full
PK analysis should be considered. Limited-sampling strategies,
using only 2 to 3 samples to predict AUC values with great accu-
racy and precision, may solve the problem of inadequate drug
exposure assessment by C2 h monitoring (6). Dried blood spot
sampling, which is less expensive and more convenient for both

patients and research teams, may help to collect the samples
needed for predicting AUC values (7). The combination of
limited-sampling strategies, dried blood spot analysis, and mea-
suring actual MICs would give the information needed to deter-
mine the relation between TB drug concentrations and clinical
outcome (8). In conclusion, we encourage investigators setting up
clinical trials of TB patients to abandon classical C2 h monitoring
and replace it with full PK monitoring or limited sampling.
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