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Infections”

TO THE EDITOR—Mycobacterium absces
sus (MAB) diseases, especially MAB 
lung disease (MAB-LD), are extremely dif
ficult to treat, with sustained sputum cul
ture conversion (SSCC) rates of only 34% 
in macrolide-containing regimens as initial 
therapy, and in 20% of patients with refrac
tory disease [1]. Omadacycline is a promis
ing drug for MAB diseases with both an 
oral and intravenous (IV) formulation. 
Two recent case series’ reported a 75% 
response rate in patients with MAB 
infections treated with omadacycline com
bination regimens [2, 3]. Omadacycline 
achieves a 1.5-fold higher 0 to 24-hour 
area under the concentration-time curve 
(AUC0–24) in the lung than plasma [4, 5]. 
Thus far, the 117-patient (95 with 
MAB-LD) multicenter study by Mingora 
et al is the largest to examine the efficacy 
and tolerability of omadacycline-based 
multidrug regimens in refractory disease 
[6]. In the study by Mingora et al, patients 
were treated for an average of 8 months [6]. 
Only 8 patients had treatment-limiting 

adverse events, whereas 42% achieved 1 
or more negative culture and 18% SSCC. 
However, 50% of the patients were still 
on therapy at the time of data analysis pre
sented by Mingora et al [6].

Here we reexamined the results of 
Mingora et al from a pharmacokinetics/ 
pharmacodynamics (PK/PD) consider
ation. Mingora et al found that 48% of 
patients treated with a 300 mg/day oma
dacycline dose achieved negative culture, 
while 0% of those at a 150 mg/day dose 
demonstrated microbial response [6]. 
We recently published a PK/PD study 
of omadacycline in the hollow fiber sys
tem model of MAB, which identified 
omadacycline AUC0–24 to minimum in
hibitory concentration (MIC) of 23.76 
as exposure mediating optimal microbial 
effect [7]. Monte Carlo experiment dose- 
finding for the clinical use to treat 
MAB-LD was performed using the pub
lished PK parameters for the dose of 
300 mg once daily. In Figure 1, we pro
vide the probability of target attainment 
for 150-mg and 300-mg doses for both 
MAB-LD and disseminated disease [7]. 
We assumed, based on the findings of 
Brown-Elliott and Wallace [8], that the 
omadacycline and tigecycline MIC 

distributions for MAB are similar, which 
led to a higher MIC distribution by 
2-tube dilution as reported by Mingora 
et al compared to our own previously 
published omadacycline MIC values for 
MAB [7]. The cumulative fraction of re
sponse (CFR) is the proportion of 10  
000 patients that will achieve target expo
sure, and is calculated taking an expectation 
over the MIC distribution (ie, technically a 
summation over the joint probability distri
bution). Based on Figure 1, the CFR was 
29.99% for an oral dose of 150 mg/day, 
49.43% for an oral dose of 300 mg/day, 
40.14% for an IV dose of 150 mg/day, and 
86.59% for an IV dose of 300 mg/day. For 
nonpulmonary disease (disseminated), 
based on plasma concentrations, the cumu
lative fraction of response was 12.68% for 
an oral dose of 150 mg/day, 34.97% for an 
oral dose of 300 mg/day, 46.40% for 
an IV dose of 150 mg/day, and 70.44% for 
an IV dose of 300 mg/day. These results 
are concordant with the microbial response 
rates reported by Mingora et al [6].

We also performed a retrospective case- 
control study of patients with MAB-LD on 
omadacycline 300 mg/day-based combi
nations versus comparators. SSCC was 
achieved in 80% versus 11%, symptom 

Figure 1. Probability of target attainment with different omadacycline doses. A, The probability of target attainment with 300 mg oral administration was higher, up to a 
minimum inhibitory concentration (MIC) of 0.5 mg/L, in Mycobacterium abscessus lung disease compared to disseminated disease. B, Intravenous drug administration was 
predicted to achieve exposure in the lungs. Hence, the susceptibility breakpoint MIC was calculated as 1 mg/L. In other words, the route of administration and the MIC of the 
infecting strain will affect the treatment outcome.
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improvement in 100% versus 56%, and ad
verse events in 0% versus 100%, respective
ly [7]. Based on our MIC distribution, the 
Monte Carlo experiment-based dose- 
finding for MAB-LD revealed a cumulative 
fraction of response of 96.56% for an oral 
dose and 99.99% for an IV dose of 
300 mg/day, with a loading dose of 
450 mg. However, the results of Mingora 
et al [6] show a lower response rate than 
ours, though the responses were higher 
than seen in the past with other drugs, 
which suggests that omadacycline MICs 
will play a pivotal role in how patients re
spond to therapy. Unfortunately, the MIC 
distribution results vary from laboratory 
to laboratory: our own MICs were 4-tube 
dilutions different from those others iden
tified [8, 9].

Therefore, it is crucial to develop good 
omadacycline MIC assays that take into 
account the omadacycline degradation, 
and hopefully, that could also eliminate 
the trailing effects [10].
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