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Background. Omadacycline is an FDA-approved oral and intravenous treatment for adults with community-acquired bacterial 
pneumonia and acute bacterial skin and skin structure infection that demonstrates potent in vitro activity and in vivo efficacy versus 
Mycobacterium abscessus.

Methods. A randomized, double-blind, placebo-controlled, multicenter phase 2 study of omadacycline monotherapy was 
conducted in adults with nontuberculous mycobacterial pulmonary disease (NTM-PD) caused by M. abscessus. Eligible patients 
meeting the diagnostic criteria for NTM-PD were randomized 1.5:1 to receive omadacycline 300 mg orally once daily or 
placebo for 84 days. Randomization was stratified by prior antibiotic treatment for M. abscessus (yes/no).

Results. Sixty-six patients were randomized (41 omadacycline, 25 placebo). At baseline, cough, fatigue, mucus production, 
shortness of breath, and throat clearing were the most bothersome and common symptoms (68.2%–95.4% of patients). For the 
primary endpoint, 34.1% and 20.0% of omadacycline and placebo patients, respectively, were responders by definition 1 
(improvement in symptom severity at day 84 for at least half of baseline symptoms) and 34.1% and 12.0%, respectively, were 
responders by definition 2 (definition 1 plus no deterioration in severity of any baseline symptom). Key secondary and exploratory 
clinical and microbiological endpoints also favored omadacycline compared with placebo. Four (9.8%) patients discontinued 
omadacycline therapy due to a treatment-emergent adverse event (TEAE). The most frequent omadacycline-related TEAEs were 
gastrointestinal, particularly nausea.

Conclusions. Results consistently favored omadacycline monotherapy over placebo across several endpoints in NTM-PD caused by 
M. abscessus. Omadacycline was well tolerated; nausea was the most frequent TEAE. Further investigations are warranted.
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Mycobacterium abscessus is a rapidly growing nontuberculous 
mycobacterial (NTM) species composed of 3 subspecies— 
abscessus, bolletii, and massiliense—that causes pulmonary 

disease (PD) often associated with bronchiectasis [1–4]. 
Subspecies abscessus predominates in the United States, while 
subspecies massiliense is at least as common in parts of Asia 
[5, 6].

Mycobacterium abscessus is resistant to most antibiotics, and 
there are currently no approved therapies for NTM-PD caused 
by M. abscessus [7, 8]. Guideline-recommended treatment regi
mens consist of a nonstandardized combination of 2–5 antibiot
ics, typically administered for multiple months, with few oral 
options. Parenteral antibiotics are often used in the initial treat
ment regimen, but use beyond 4–8 weeks poses multiple chal
lenges including drug toxicities [1, 5, 9–11]. Subsequently, the 
treatment regimen typically consists of at least 2–3 oral or inhaled 
antibiotics. The optimal treatment duration is currently un
known. Treatment guidelines suggest either a shorter or longer 
treatment regimen can be used in consultation with experts [1]. 
Macrolide-based treatment regimens are recommended for 
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susceptible isolates; however, subspecies bolletii and most subspe
cies abscessus are intrinsically resistant, further limiting oral treat
ment options [1, 5]. Given these challenges, there is an urgent 
need for new treatment alternatives, especially those adminis
tered orally.

Omadacycline is an aminomethylcycline antibiotic in the 
tetracycline class approved by the US Food and Drug 
Administration in 2018 to treat adults with community- 
acquired bacterial pneumonia and acute bacterial skin and 
skin structure infection [12]. Omadacycline is available as 
oral and intravenous once-daily formulations and obtains 
good penetration into pulmonary tissue [12, 13].

Omadacycline demonstrated potent in vitro activity against 
rapidly growing NTM species including M. abscessus, as well 
as intracellular activity against M. abscessus within macrophag
es [14, 15]. In mouse models of pulmonary disease caused by 
M. abscessus, omadacycline demonstrated bactericidal activity 
at a human dose equivalent when administered alone [16] or 
in combination with other antibiotics, including against iso
lates resistant to clarithromycin and amikacin [17–19].

Previous retrospective studies and case series reporting the 
off-label use of omadacycline show favorable results in NTM- 
PD caused by M. abscessus [20–24]. Here, results are presented 
from a phase 2 study of oral omadacycline monotherapy in 
adults with NTM-PD caused by M. abscessus.

METHODS

Study Design

This randomized, double-blind, placebo-controlled, phase 2 
study evaluated the efficacy, safety, and tolerability of oral oma
dacycline in adults with NTM-PD caused by M. abscessus 
(NCT04922554). The study enrolled patients at 17 US sites 
between October 2021 (first patient enrolled) and July 2024 
(last follow-up).

The trial was conducted in accordance with Good Clinical 
Practice guidelines and the Declaration of Helsinki. The study pro
tocol was approved by local institutional review boards, and patients 
provided written informed consent. Following a screening period of 
up to 8 weeks, eligible patients were randomized to receive study 
treatment for 3 months, with visits at days 1, 28, 56, 84 (or end of 
treatment [EOT] for early discontinuations) and a follow-up safety 
assessment 30 days after the last dose of study treatment.

Eligibility Criteria

Adults aged ≥18 years were eligible if they were diagnosed with 
NTM-PD caused by M. abscessus per clinical guidelines (≥2 symp
toms at screening and day 1 of treatment; at least 1 positive pulmo
nary culture for M. abscessus before screening; and radiographic 
evidence consistent with M. abscessus infection) [1]. At least 1 of 
the positive pulmonary cultures must have been within 6 months 
before screening, and a pulmonary culture obtained at screening 

must also have been positive. Additionally, patients were eligible 
if they were deemed by the investigator not to require initiation 
of guideline-directed antimicrobial therapy within the following 
3 months, consistent with expert opinion that deferring antibiotic 
treatment in favor of “watchful waiting” is appropriate for some 
patients with NTM-PD [1]. Patients were excluded if they had re
ceived antibiotic treatment for M. abscessus or M. avium complex 
(MAC) within 6 months before screening; received systemic or in
haled antimicrobial therapy within 4 weeks before screening; had 
active pulmonary malignancy, cystic fibrosis, cavitary disease, ac
tive pulmonary tuberculosis, lung transplant, known HIV infec
tion, extrapulmonary NTM disease, any condition requiring 
chronic treatment with systemic corticosteroids within 90 days be
fore screening, or had been previously treated with omadacycline.

Randomization

Patients were randomized via a central electronic interactive re
sponse system in a 1.5:1 ratio to oral omadacycline or placebo 
(Supplementary Table 1). A computer-generated blocked (block 
size 5) randomization sequence was used to assign patients to treat
ment groups. Randomization was stratified by any prior use of an
tibiotics directed against M. abscessus (yes/no). All investigators, 
patients, and sponsor staff were blinded to the randomized 
treatment.

Interventions

Patients received omadacycline 300 mg (2 × 150 mg tablets) or 
matching placebo once daily. Total treatment duration was 84 days.

Assessments

As there were no validated instruments to assess symptoms in pa
tients with NTM-PD at the time of study design, the sponsor de
veloped the NTM Symptom Assessment Questionnaire in which 
patients rated 12 common NTM-PD symptoms (chest pain, 
chronic cough, coughing up blood, fatigue, fever, mucus produc
tion, night sweats, poor appetite, shortness of breath, throat clear
ing, wheezing, and weight loss), each on a 4-point scale (absent, 
mild, moderate, severe). Patients rated their symptoms at screen
ing, day 1, and at all subsequent visits through day 84 (or EOT). At 
day 1, patients also ranked up to 3 symptoms as most bothersome.

At day 1 and at subsequent visits, the following were per
formed: Quality of Life–Bronchiectasis (QOL-B) (a 37-item ques
tionnaire with 7 domains measuring symptoms, functioning, and 
health-related quality of life [HRQoL] in patients with bronchiec
tasis) [25], St. George’s Respiratory Questionnaire (assessing 
HRQoL across 3 domains in individuals with chronic pulmonary 
disease) [26], and Patient-Reported Outcomes Measurement 
Information System (PROMIS) Short-Form Fatigue question
naire (assessing fatigue and its impact on physical, mental, and so
cial activities over the past 7 days) [27].

Patients completed the Patient Global Impressions of Severity 
(PGI-S) to assess on a 7-point scale their perception of 
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NTM-PD severity [28], and the Patient Global Impression of 
Change (PGI-C) to assess their perceived change in clinical status 
and overall improvement [29]. PGI-S was assessed at day 1, and 
PGI-S and PGI-C at all subsequent visits. Similarly, investigators 
completed the Clinical Global Impression–Severity of Illness 
(CGI-S), a 1-item assessment to rate illness severity based on ob
served and reported symptoms, behavior, and function during the 
past 7 days; and the Clinician Global Impression–Improvement 
(CGI-I) to rate any patient improvement compared to day 1 per 
clinical judgment. CGI-S was assessed at day 1, and both CGI-S 
and CGI-I at all subsequent visits [30].

Microbiological assessments were performed on sputum 
specimens at screening and days 1, 28, 56, and 84/EOT. To 
meet the definition of a negative sputum culture at any visit, 
all sputum samples from that visit must have shown no growth 
(negative) for M. abscessus both in liquid and on solid media.

Susceptibility testing for omadacycline and other common 
antimicrobials used to treat NTM-PD was performed on 
M. abscessus isolates on custom produced (Thermo Fisher) fro
zen panels (Supplementary Materials).

Safety was monitored through recording of adverse events 
throughout the study, and vital signs, physical examinations, 
electrocardiograms (ECGs), clinical laboratory analyses, and 
CT scans at selected time points.

Endpoints

The primary efficacy endpoint was clinical response based on the 
NTM Symptom Assessment Questionnaire at day 84. Clinical re
sponse was defined in 2 ways: 1 = improvement in severity of at 
least half of symptoms present at day 1; and 2 = improvement 
in severity of at least half of symptoms present at day 1 plus no 
deterioration in severity of any symptom present at day 1.

Key secondary efficacy endpoints included change from day 1 
to day 84/EOT for each domain score of the QOL-B (a numerical 
increase in score indicates improvement). Additionally, the pro
portion of patients who reported a new moderate or severe 
symptom by day 84 was calculated.

Key secondary and exploratory microbiological endpoints were 
proportion of patients with consecutive negative M. abscessus spu
tum cultures, either 3 (days 28, 56, and 84) or 2 (days 56 and 84); 
a negative culture at day 84/EOT; and a reduction in the 
M. abscessus semiquantitative sputum culture (SSC) score from 
baseline to day 84, for which a lower score reflects a decrease in 
the mycobacterial load (Supplementary Materials) [31]. A de
crease in susceptibility was defined as a >4-fold increase in mini
mum inhibitory concentration (MIC) to a given antimicrobial 
agent from baseline to post-baseline samples.

Safety endpoints included incidence of adverse events and post- 
baseline changes in vital signs, ECGs, and laboratory parameters.

Statistical Analyses

A sample size of 75 patients (45 omadacycline, 30 placebo) was 
identified to provide an initial assessment of omadacycline 

efficacy in NTM-PD caused by M. abscessus, with 80% power 
to detect an absolute treatment difference of 30% in clinical re
sponse rate at day 84 (eg, clinical response rates of 15% and 45% 
in the placebo and omadacycline treatment groups, respective
ly), using a Mantel–Haenszel test with 2-sided alpha level of 
0.05 (see Supplementary Materials for more details). The esti
mated effect size of 30% was based on the difference in response 
rates observed with macrolide-based treatment of macrolide- 
susceptible and -resistant M. abscessus.

There was no formal inferential testing or control for multi
plicity, therefore P-values are provided for the primary and 
certain prespecified secondary efficacy outcomes for descriptive 
purposes only, which may inform subsequent trials. The 
intent-to-treat analysis set was all randomized patients. The safety 
analysis set was all patients who received ≥1 dose of study drug.

For the primary efficacy endpoint of clinical response, any pa
tient who withdrew consent, died before reaching day 84, or re
ceived an alternative antimicrobial therapy for NTM was 
considered not to have achieved clinical response. Patients could 
have had >1 reason for being a non-responder. For each definition 
of the primary endpoint, treatment difference, odds ratio (OR; 
omadacycline vs placebo), and corresponding 95% confidence in
terval (CI) were calculated. The P-value was determined using a 
chi-squared test.

For secondary and exploratory endpoints, results are based on 
observed data only; no imputations were made for missing data. If 
the patient discontinued treatment before day 84, available data 
from the most recent prior visit was used for EOT analyses. 
Least-square means were calculated for QOL-B scores using 
ANCOVA with a dependent variable of change from baseline at 
the given time point, fixed factors of randomized treatment and 
stratification status of prior antibiotic treatment for NTM-PD 
caused by M. abscessus, and baseline score as a covariate. 
Baseline was defined as the most recent measurement before the 
first dose of study drug. The treatment difference for the percent
age of patients with a decrease from baseline (definition provided 
in Supplementary Materials) in semiquantitative M. abscessus spu
tum culture score was determined (Supplementary Table 2), and 
the P-value calculated using a chi-squared test. A post hoc 
P-value for difference between treatment groups in the percentage 
of patients with 1, 2, or 3 negative sputum cultures was calculated 
using Fisher’s exact test.

RESULTS

Demographics and Baseline Characteristics

Of 66 patients randomized (n = 41 omadacycline, n = 25 place
bo; Figure 1), 5—all in the omadacycline group—discontinued 
treatment early (1 withdrawal of consent; 4 adverse events). 
Baseline characteristics were well matched in the treatment 
groups. Patients’ overall mean age was 70.6 years, 68% were fe
male, and 88% had a history of bronchiectasis (Table 1). Patients 
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had a mean duration of M. abscessus infection of 2.4 years before 
enrolling in the study, and few (14%) had received prior treat
ment for M. abscessus.

At baseline, 83% of patients had subspecies abscessus identi
fied from the sputum sample; the remaining patients had sub
species massiliense. Although there was a history of NTM-PD 
caused by MAC in fewer patients in the omadacycline group 
(39%) than the placebo group (60%), MAC was isolated in spu
tum at baseline with similar frequency in both groups (32% and 
40%, respectively; Table 1). All baseline M. abscessus isolates 
were multidrug resistant (nonsusceptible [MIC value interpret
ed as intermediate or resistant] to ≥1 agent in ≥3 antimicrobial 
categories), as expected (Supplementary Table 3). The omada
cycline MIC range for M. abscessus baseline isolates across both 
groups was ≤0.008 to 1 µg/mL, with MIC50 values of 0.5 and 
0.25 µg/mL in the omadacycline and placebo treatment groups, 
respectively, and MIC90 values of 1 µg/mL in both groups.

The most frequently reported symptoms in both treatment 
groups at baseline were mucus production, cough, throat clear
ing, fatigue, and shortness of breath (Figure 2), rated by most 
patients as mild/moderate; these also ranked as the top 5 
most bothersome symptoms at baseline.

Efficacy

For the primary efficacy endpoint, clinical response at day 84 
(Table 2), 34.1% of omadacycline patients and 20.0% of placebo 

patients were clinical responders per definition 1 (treatment 
difference 14.2, OR 2.07 [95% CI 0.64, 6.71]; P = .218). Per def
inition 2, 34.1% and 12.0% of patients, respectively, were clin
ical responders (treatment difference 22.2, OR 3.80 [95% CI 
0.97, 14.94]; P = .046).

For the top 5 most frequently reported symptoms, favorable 
shifts in severity from baseline to day 84/EOT were observed in 
omadacycline-treated patients relative to placebo (Figure 3). 
Further analysis of these symptoms showed that the proportion 
of patients with moderate/severe symptoms at each visit trend
ed downward during the study in the omadacycline group, 
whereas in the placebo group it remained relatively stable or in
creased (Supplementary Figure 1). At day 84, new moderate/se
vere symptom(s) were reported by 5.6% (2/36) of patients 
receiving omadacycline and 24.0% (6/25) of patients receiving 
placebo. Consistent numerical improvement with omadacy
cline treatment was seen from day 1 to day 84/EOT in all 8 do
main scores of the QOL-B, with score increases ranging from 
2.8 to 9.6. For the corresponding scores in the placebo group, 
for each QOL-B domain there was either a smaller magnitude 
of increase compared with the omadacycline group or a de
crease in score (indicating worsening in that domain; Figure 4).

A numerically higher proportion of patients in the omada
cycline group had negative M. abscessus sputum cultures 
(negative both in liquid and on solid media) compared with 
the placebo group (Figure 5). Three consecutive negative 

Figure 1. Study disposition. Abbreviations: ATS, American Thoracic Society; IDSA, Infectious Disease Society of America; ITT, intent-to-treat.
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cultures starting on day 28 were reported for 31.3% of oma
dacycline patients and 8.7% of placebo patients (P = .055). 
Two consecutive negative cultures starting on day 56 were re
ported for 41.7% and 13.0% of omadacycline and placebo pa
tients, respectively (P = .023). At day 84/EOT, a negative 
culture was reported in 53.8% and 25.0% of omadacycline 
and placebo patients, respectively (P = .036). Among both 
treatment groups, no M. abscessus isolates recovered at day 
84/EOT demonstrated decreased susceptibility to omadacy
cline (>4-fold shift in MIC value vs baseline). Using a more 
conservative definition of decreased susceptibility, a 4-fold 
increase in the omadacycline MIC value from baseline to 

day 84/EOT was observed for only 1 patient′s isolate in 
each treatment group (Supplementary Table 4). A decrease 
in SSC score from baseline to day 84 was seen in 76.5% 
(26/34) of omadacycline-treated patients and 45.8% (11/24) 
of placebo-treated patients (treatment difference 30.6; 
P = .017).

Safety

The most frequent treatment-related adverse events (TEAEs) were 
gastrointestinal symptoms, particularly nausea, which was more 
common in the omadacycline group, usually mild in severity, 
and did not result in treatment discontinuation (Table 3). There 

Table 1. Demographic and Baseline Characteristics, ITT Population

Omadacycline 
(n = 41)

Placebo 
(n = 25)

Total 
(n = 66)

Female; n (%) 30 (73.2) 15 (60.0) 45 (68.2)

Age, y; mean (SD) 69.3 (9.6) 72.8 (7.6) 70.6 (9.0)

>65 y; n (%) 30 (73.2) 21 (84.0) 51 (77.3)

BMI, kg/m2; mean (SD) 22.5 (3.5) 24.5 (4.7) 23.2 (4.1)

Duration of M. abscessus NTM pulmonary disease, y

Mean (SD) 2.7 (3.6) 2.0 (3.1) 2.4 (3.4)

Min, max 0, 14 0, 10 0, 14

Received prior treatment for M. abscessus; n (%) 6 (14.6) 3 (12.0) 9 (13.6)

Patients with known COPD 8 (19.5) 5 (20.0) 13 (19.7)

Patients with known bronchiectasis 36 (87.8) 22 (88.0) 58 (87.9)

Patients who have never smoked 24 (58.5) 15 (60.0) 39 (59.1)

Current smoking 0 0 0

Medical history of MAC pulmonary disease; n (%) 16 (39.0) 15 (60.0) 31 (47.0)

Positive sputum AFB smear; n (%) 7 (17.0) 7 (28.0) 14 (21.2)

Positive sputum cultures; n (%)

M. abscessus 41 (100) 25 (100) 66 (100)

Subspecies abscessus 35 (85.4) 20 (80.0) 55 (83.3)

Subspecies massiliense 6 (14.6) 5 (20.0) 11 (16.7)

MAC 13 (31.7) 10 (40.0) 23 (34.8)

Abbreviations: AFB, acid-fast bacilli; BMI, body mass index; COPD, chronic obstructive pulmonary disease; ITT, intent-to-treat; M. abscessus, Mycobacterium abscessus; MAC, 
Mycobacterium avium complex; NTM, nontuberculous mycobacteria; SD, standard deviation.

Figure 2. Baseline symptoms of nontuberculous mycobacteria pulmonary disease. Patients rated the severity of 12 symptoms on a 4-point scale (absent, mild, moderate, 
severe). The 5 most frequently reported symptoms were also ranked as the top 5 most bothersome symptoms (labels shown in larger font).
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were no deaths in the study, and only 2 patients (both in the pla
cebo group) had serious adverse events, deemed unrelated to study 
drug. TEAEs led to treatment discontinuation in 4 (9.8%) omada
cycline patients, all for different reasons. There were no adverse 

trends in vital signs or ECGs. Laboratory findings were notable 
only for mild/moderate serum transaminase elevations. TEAEs 
of alanine aminotransferase (ALT) increase occurred in 4 (9.8%) 
patients in the omadacycline group (peak values, 2.2–4.2 × upper 

Table 2. Clinical Response at Day 84, ITT Population

Omadacycline 
(n = 41)

Placebo 
(n = 25)

Clinical Responder, Definition 1a; n (%) 14 (34.1) 5 (20.0)

Treatment difference 14.2

P-valueb 0.218

Odds ratio (95% CI) 2.07 (0.64, 6.71)

Reasons for nonresponsec; n (%)

Improvement in fewer than half of symptoms present at baseline 23 (85.2) 20 (100)

Received alternative antibiotic therapy for NTM (not including macrolide) 1 (3.7) 1 (5.0)

Withdrew from treatment before day 84 5 (18.5) 0

Died on or before day 28 0 0

Clinical Responder, Definition 2a; n (%) 14 (34.1) 3 (12.0)

Treatment difference 22.2

P-valueb 0.046

Odds ratio (95% CI) 3.80 (0.97, 14.94)

Reasons for nonresponsec; n (%)

Improvement in fewer than half of symptoms present at baseline 23 (85.2) 20 (90.9)

Received alternative antibiotic therapy for NTM (not including macrolide) 1 (3.7) 1 (4.5)

Withdrew from treatment before day 84 5 (18.5) 0

Died on or before day 28 0 0

Worsening in severity of ≥1 symptom present at baseline 9 (33.3) 12 (54.5)

Abbreviations: CI, confidence interval; ITT, intent-to-treat; NTM, nontuberculous mycobacteria.
aClinical response was defined in 2 ways: definition 1 = improvement in severity of at least half of symptoms present at baseline; definition 2 = improvement in severity of at least half of 
symptoms present at baseline plus no deterioration in severity of any symptom present at baseline.
bStatistics were calculated using a chi-squared test. An analysis stratified by receipt of prior antibiotic treatment for NTM was not performed due to the small sample size in one of the 
randomization stratification subgroups.
cPatients could have had >1 reason for nonresponse. Percentage is calculated as a proportion of the non-responder population.

Figure 3. Severity of the most frequently reported NTM symptoms at day 1 and day 84/EOT: (left) omadacycline, (right) placebo. Abbreviations: EOT, end of treatment; 
NTM, nontuberculous mycobacteria.
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limit of normal) and none in the placebo group. These events were 
not associated with any elevation in serum bilirubin or attributable 
symptoms. One patient discontinued treatment (day 50) due 
to liver enzyme elevations. There was no interruption or discon
tinuation for the other 3 patients, and the findings resolved 
either spontaneously during treatment (2 patients) or after EOT 
(2 patients).

DISCUSSION

This phase 2 trial evaluated the efficacy and safety of 3 months 
of omadacycline monotherapy versus placebo in NTM-PD 

caused by M. abscessus, and was the first prospective, random
ized controlled study of any therapeutic for this disease. The 
study was designed in consultation with NTM experts and 
the US FDA. Ultimately, it was agreed that a 3-month mono
therapy, placebo-controlled study allowed for the assessment 
of omadacycline without any confounding influence of other 
antibiotic treatments and would provide valuable, controlled 
data in this population within an adequate timeframe to ob
serve a treatment effect. Additionally, the treatment period 
was selected to limit the time in which the placebo group was 
without antimicrobial therapy and minimize the risk of select
ing for isolates with decreased susceptibility to omadacycline. 

Figure 4. LS mean QOL-B domain changes from day 1 to day 84/EOT. Data shown are LS means from an analysis of covariance. Abbreviations: EOT, end of treatment; LS, 
least-square; QOL-B, Quality of Life—Bronchiectasis.

Figure 5. Negative M. abscessus sputum cultures: proportion of patients who had negative culture results for both liquid and solid media. Subgroups are not mutually 
exclusive; eg, patients who had ≥2 negative cultures from day 56 (middle graph) were also counted in the group of patients who had ≥1 negative culture at day 84/EOT (end 
of treatment). P-values were calculated post hoc using Fisher’s exact test. Abbreviations: EOT, end of treatment; M. abscessus, Mycobacterium abscessus.
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These results suggest that further development of omadacycline 
as a treatment of NTM-PD caused by M. abscessus is warranted.

Patient-reported outcomes (PROs) have been proposed by the 
US FDA, NTM clinicians, and patient advocacy groups as favored 
primary clinical trial endpoints to assess the effectiveness of treat
ment in NTM-PD [32, 33]. At the time of study design, only pre
liminary validation of the QOL-B and NTM Module instruments 
in MAC-PD was available. Therefore, the NTM Symptom 
Assessment Questionnaire was developed to assess 12 of the 
most common respiratory and systemic symptoms associated 
with NTM-PD and was based on the monitoring methodology 
used in the NTM Module [34]. Here, patients receiving omada
cycline reported an improvement in symptoms and quality of 
life greater than those receiving placebo in both the NTM 
Symptom Assessment and QOL-B questionnaires. The former 
demonstrated a reduction in the severity of the most common 
and bothersome NTM-PD symptoms (cough, fatigue, mucus 
production, shortness of breath, throat clearing), though this 
tool is not validated in this population [32, 35]. The QOL-B dem
onstrated notable improvements in the physical functioning, re
spiratory, and vitality domains. Previous studies have shown 
good reliability and validity of these 3 QOL-B domains for assess
ing disease symptoms and quality of life in NTM-PD [36–38]. 
The QOL-B respiratory domain was shown to be an effective 

PRO tool in patients with MAC-PD and now serves as the 
primary efficacy endpoint in a phase 3 trial in this disease 
(NCT04677543, NCT04677569).

Omadacycline-treated patients had improved microbiologic 
outcomes compared with placebo, as assessed by negative spu
tum cultures and reduction in SSC scores. Given the length of 
this study, to achieve the most rigorous definition of sputum 
culture conversion as defined by NTM experts (≥3 negative 
cultures collected ≥4 weeks apart) [39] required an initial neg
ative culture at day 28; despite this, almost one-third (31.3%) of 
omadacycline-treated patients achieved conversion. When an
alyzed as 2 consecutive negative cultures starting at day 56, this 
percentage increased to 41.7%. Although there was no microbi
ologic follow-up beyond the treatment period in this study, 
these results with 3 months of omadacycline monotherapy 
compare favorably with the reported conversion rates for sub
species abscessus with prolonged (>6 months) multidrug treat
ment (25%–42%) [5]. The patient population in these prior 
observational studies included those with cavitary disease 
and/or high rates of acid-fast bacilli (AFB) smear positivity, 2 
findings that would favor prompt initiation of guideline- 
directed therapy, [1] and the studies generally used a phased 
therapy approach consisting of 1 month of multiple IV antibi
otics followed by a longer continuation phase using a combina
tion of oral or inhaled antibiotics, including 1 study where the 
regimen was consistent with current treatment guidelines [40]. 
More recently, an open-label study evaluating inhaled liposo
mal amikacin-based combination regimens in NTM-PD 
caused by M. abscessus reported 50% of patients achieved spu
tum culture conversion; however, 18% developed amikacin 
resistance during treatment [41].

Patients receiving omadacycline also had a greater reduction in 
the SSC score versus those receiving placebo, suggesting a reduc
tion in overall mycobacterial burden. Although it is not certain 
that this would result in negative sputum cultures if treatment 
were continued, a reduction in the SSC score from baseline to 
month 3 was highly predictive of subsequent long-term sputum 
conversion in a retrospective analysis of MAC-PD [31].

Among patients who did not have negative sputum cultures 
at day 84/EOT, no decrease in in vitro susceptibility of 
M. abscessus to omadacycline, measured by MIC shift, was ob
served. Published in vitro and in vivo data also suggest low po
tential for M. abscessus to develop decreased susceptibility to 
omadacycline, and no mechanism of resistance to omadacy
cline in this species has yet been identified [16, 18, 19]. 
However, it is unknown whether a decrease in susceptibility 
would be observed after longer durations of therapy. It is also 
important to note that clinical breakpoints for omadacycline 
versus M. abscessus are not yet established.

Oral omadacycline treatment for 3 months was generally safe 
and well tolerated using a daily dose approved by the US FDA 
for existing indications [12]. Consistent with the established 

Table 3. Summary of Treatment-Emergent Adverse Events, Safety 
Population

Patients With; N (%)
Omadacycline 

(n = 41)
Placebo 
(n = 25)

Any TEAE 35 (85.4) 21 (84.0)

Nausea 22 (53.7) 2 (8.0)

Headache 7 (17.1) 4 (16.0)

Fatigue 7 (17.1) 1 (4.0)

Abdominal pain 6 (14.6) 1 (4.0)

Vomiting 6 (14.6) 0

Diarrhea 5 (12.2) 1 (4.0)

Alanine aminotransferase increase 4 (9.8) 0

Night sweats 4 (9.8) 0

Aspartate aminotransferase increased 3 (7.3) 0

Hemoptysis 3 (7.3) 3 (12.0)

TEAE of maximum severity:

Mild 11 (26.8) 9 (36.0)

Moderate 20 (48.8) 11 (44.0)

Severea 4 (9.8) 1 (4.0)

Serious TEAEb 0 2 (8.0)

TEAE leading to death 0 0

Early treatment discontinuation for AEc 4 (9.8) 0

Data are shown for individual TEAEs with ≥5% incidence in the omadacycline group.

Abbreviations: AE, adverse event; COVID-19, coronavirus disease 2019; TEAE, 
treatment-emergent adverse event.
aSevere TEAEs: Omadacycline (abdominal pain in 2 patients, nausea in 1 patient, headache 
in 1 patient), placebo (gastrointestinal hemorrhage in 1 patient).
bSerious TEAEs: Placebo (gastrointestinal hemorrhage in 1 patient, COVID-19 in 1 patient).
cReasons for treatment discontinuation: Omadacycline (heart failure, elevated liver 
enzymes, abdominal pain, parasomnia; each reported in 1 patient).
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safety profile for oral omadacycline, the most frequent TEAEs 
were gastrointestinal symptoms, particularly nausea of mild/ 
moderate intensity. There were no serious TEAEs in patients 
treated with omadacycline. Treatment discontinuation due to 
TEAEs in the omadacycline group was uncommon (9.8%).

Several retrospective observational studies and case series 
have been published describing the use of omadacycline in 
the treatment of NTM-PD caused by M. abscessus, generally 
as combination therapy, with promising initial results [20–24, 
42]. Considering the reported in vitro activity and early favor
able clinical experience, published expert reviews have included 
omadacycline among the recommended antibiotics for con
structing a multidrug regimen for the initial treatment of 
NTM-PD caused by M. abscessus, for both macrolide- 
susceptible and -resistant isolates [2, 5, 43].

Limitations of this study include exclusion of patients with 
cystic fibrosis, cavitary disease, and those receiving immunosup
pressive medications—all important subsets of patients with 
NTM-PD. Therefore, the results of this study may not be gener
alizable to these groups of patients, nor to those with more 
advanced disease. Another limitation was the treatment duration 
of 3 months—a relatively short monitoring period for antimyco
bacterial treatment. However, as noted previously, these design 
elements were selected because they allowed for inclusion of 
the placebo comparator group. This study also did not include 
post-treatment microbiologic assessments to evaluate rates of 
sustained culture conversion. Although slower than expected 
enrollment led to the study being stopped at 66 patients (vs the 
intended 75 patients), the statistical power for the primary end
point remained sufficiently high (76%) for an exploratory study.

In conclusion, this study suggests that omadacycline has 
potential efficacy in the treatment of NTM-PD caused by 
M. abscessus. Furthermore, the optimal duration of omadacy
cline therapy and the potential contribution of companion 
drugs require further investigation.
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