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Background. Within the last decade, methicillin-resistant Staphylococcus aureus (MRSA) has emerged as a frequent cause of 
purulent skin and soft tissue infections. New therapeutic options are being investigated for these infections.

Methods. We report an integrated analysis of 2 randomized, controlled studies involving omadacycline, a novel 
aminomethylcycline, and linezolid for the treatment of acute bacterial skin and skin structure infections (ABSSSI). Omadacycline 
in Acute Skin and Skin Structure Infections Study 1 (OASIS-1) initiated patients on intravenous omadacycline or linezolid, with the 
option to transition to an oral formulation after day 3. OASIS-2 was an oral-only study of omadacycline versus linezolid.

Results. In total, 691 patients received omadacycline and 689 patients received linezolid. Infection types included wound infec-
tion in 46.8% of patients, cellulitis/erysipelas in 30.5%, and major abscess in 22.7%. Pathogens were identified in 73.2% of patients. 
S. aureus was detected in 74.7% and MRSA in 32.4% of patients in whom a pathogen was identified. Omadacycline was noninferior 
to linezolid using the Food and Drug Administration primary endpoint of early clinical response (86.2% vs 83.9%; difference 2.3, 
95% confidence interval –1.5 to 6.2) and using the European Medicines Agency primary endpoint of investigator-assessed clinical 
response at the posttreatment evaluation. Clinical responses were similar across different infection types and infections caused by 
different pathogens. Treatment-emergent adverse events, mostly described as mild or moderate, were reported by 51.1% of patients 
receiving omadacycline and 41.2% of those receiving linezolid.

Conclusions. Omadacycline was effective and safe in ABSSSI.
Clinical Trials Registration. NCT02378480 and NCT02877927.
Keywords. omadacycline; skin infection; acute bacterial skin and skin structure infections; tetracyclines; MRSA.

Skin and skin structure infections are among the most common 
infectious diseases, with an estimated incidence of almost 500 
cases per 10  000 person-years [1]. Skin and skin structure 
infections vary in severity and depth, from mild infections that 
can be treated with topical antibiotics to life-threatening necro-
tizing fasciitis requiring surgical intervention. In an immuno-
competent host, the vast majority of these infections are due to 
Staphylococcus aureus and β-hemolytic streptococci, primarily 
Streptococcus pyogenes [1–3]. In patients with compromised im-
mune systems, other, less-virulent β-hemolytic streptococci (eg, 
Streptococcus agalactiae in patients with diabetes mellitus), and 
even gram-negative pathogens, may cause skin and skin struc-
ture infections [4, 5].

S. aureus is the predominant pathogen identified in skin in-
fection due to its greater proclivity, compared with streptococci, 
to form abscesses, which also increases the probability of 
obtaining a positive culture [1, 6]. Methicillin-resistant S. aureus 
(MRSA) strains are resistant to all clinically available β-lactam 
antibiotics, except ceftaroline, through their expression of 
penicillin-binding protein 2A, encoded by the mecA gene [7, 
8]. From the 1990s until about 2013, significant increases in 
the number of MRSA skin infections were noted in the United 
States, coinciding with a steady increase in hospitalizations 
[9]. The incidence of MRSA in the United States is slowly 
decreasing, but remains sufficiently high that empiric coverage 
of MRSA is often initiated in treating purulent skin and soft 
tissue infections [10, 11].

For clinical trial assessments of antimicrobial therapeutics in skin 
and soft tissue infections, the US Food and Drug Administration 
(FDA) defines an acute bacterial skin and skin structure infection 
(ABSSSI) as cellulitis/erysipelas, a wound infection, or a major 
cutaneous abscess that has an area of erythema, induration, or 
fluctuance of ≥75 cm2 [12]. This definition guides how antibiotics 
are developed for ABSSSI, which can differ from clinical practice 
by excluding common diseases such as diabetic foot infections, an-
imal bite wounds, and catheter-associated skin infections [13].
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Omadacycline is an aminomethylcycline, which is a semi-
synthetic tetracycline antibiotic, approved in the United States 
for the treatment of ABSSSI and community-acquired bacterial 
pneumonia [14]. Omadacycline demonstrated potent in vitro ac-
tivity against common gram-positive aerobes, many gram-neg-
ative aerobes, anaerobes, and atypical bacterial pathogens [15, 
16]. Omadacycline is active against strains that exhibit common 
mechanisms of resistance specific to tetracyclines (efflux pumps 
and ribosomal protection), as well as strains that are resistant to 
currently available antibiotics for ABSSSI, including β-lactams, 
glycopeptides, macrolides, and fluoroquinolones [15]. This 
article reports the integrated analysis of 2 phase III studies of 
omadacycline in the treatment of ABSSSI.

METHODS

The Omadacycline in Acute Skin and Skin Structure 
Infections Study (OASIS) program was composed of 2 phase 
III, multicenter, randomized, double-blind, double-dummy, 
noninferiority studies: the global OASIS-1 (NCT02378480) 
and the US-only OASIS-2 (NCT02877927) [17, 18]. Both 
studies enrolled adults with ABSSSI meeting the FDA-
established criteria, and compared outcomes of treatment with 
omadacycline or linezolid. OASIS-1 initiated patients on in-
travenous (IV) omadacycline or IV linezolid, with the option 
to transition to oral formulations after day 3 if there was evi-
dence of clinical improvement. OASIS-2 investigated oral-only 
formulations of omadacycline versus linezolid (Table 1).

The primary efficacy population for the FDA was the mod-
ified intent-to-treat (mITT) population, which included all 
randomized patients without a baseline sole gram-nega-
tive pathogen, as the comparator linezolid does not provide 

gram-negative pathogen coverage. The coprimary efficacy 
populations for the European Medicines Agency (EMA) were 
the mITT population and the clinically evaluable (CE) popu-
lation, which consisted of all patients in the mITT population 
who received a study drug, had a qualifying ABSSSI, had an as-
sessment outcome, and met all other criteria for evaluation. The 
microbiological mITT (micro-mITT) population consisted of 
all patients in the mITT population who had ≥1 gram-positive 
causative pathogen. The microbiologically evaluable population 
consisted of all patients included in both the micro-mITT and 
CE populations, and the safety population included all intent-
to-treat patients who received ≥1 dose of a study drug.

Endpoints were investigated to meet requirements for the 2 
regulatory agencies. The FDA primary endpoint for both studies 
was early clinical response (ECR) at 48–72 hours after treat-
ment initiation, defined as: patient alive, with a reduction in 
lesion area of ≥20% vs baseline and no receipt of rescue anti-
bacterial therapy. The EMA coprimary endpoint for both studies 
was the investigator-assessed clinical response (IACR) at the 
posttreatment evaluation (PTE), which occurred 7–14 days after 
last dose for both the mITT and CE populations. A successful 
IACR was defined as the patient being alive, with resolution of 
the signs and symptoms of infection such that further antibac-
terial treatment was not needed. The EMA coprimary efficacy 
endpoints were also secondary efficacy endpoints for the FDA.

Both studies also assessed the microbiological response at 
the end of treatment (EOT) and at PTE. Infection-site samples 
and blood were obtained for culture and microbiological 
testing, including appropriate protocol-defined samples (eg, 
punch biopsy, leading edge aspirate) from those with cel-
lulitis/erysipelas. The numbers of patients with a  favorable 
(eradication and presumed eradication) and an  unfavorable 

Table 1. Study Design Characteristics

Characteristic OASIS-1 OASIS-2

Treatment duration 7–14 days 7–14 days

Omadacycline dosing 100 mg IV q12h for 2 doses, then 100 mg IV q24h for 2 days 
Optional at >3 days: transition to 300 mg PO q24ha

450 mg PO q24h for 2 doses, then 300 mg PO q24h

Linezolid dosing 600 mg IV q12h 
Optional at >3 days: transition to 600 mg PO q12h

600 mg PO q12h

FDA primary endpointb ECR at 48–72 h ECR at 48–72 h

EMA primary endpointc Investigator-assessed clinical response at PTE Investigator-assessed clinical response at PTE

Prior antibiotics prohibited Within 72 h of randomization, any other systemic or topical  
antibiotic agent potentially effective for ABSSSI

Within 72 h of randomization, any other systemic or topical 
antibiotic agent potentially effective for ABSSSId

Concomitant antibiotics pro-
hibited

Any other systemic antibiotic against known/suspected ABSSSI 
pathogens, except in cases of clinical failure 

Any topical antibacterial agent active against known/suspected 
ABSSSI pathogen on study infection

Any other systemic antibiotic agent potentially effective for 
ABSSSI, except in cases of clinical failure 

Any topical antibacterial agent active against known/ 
suspected ABSSSI pathogen on study infection

Abbreviations: ABSSSI, acute bacterial skin and skin structure infections; ECR, early clinical response; EMA, European Medicines Agency; FDA, Food and Drug Administration; IV, intrave-
nous; OASIS, Omadacycline in Acute Skin and Skin Structure Infections Study; PO, oral; PTE, posttreatment evaluation; q12h, every 12 hours; q24h, every 24 hours.
aA transition from the IV to PO study drug was an option if there was evidence of local and systemic improvement (eg, temperature ≤100°F, return of white blood cell count and differential 
toward normal range, no increase in lesion area compared with baseline, and decrease in extent and intensity of ≥1 inflammatory finding).
bECR was defined as: patient alive, with a reduction in lesion area of ≥20% vs baseline and no receipt of rescue antibacterial therapy.
cPTE occurred at 7–14 days after treatment initiation.
dA single dose of short-acting non-oxazolidinone antibacterial administered within 72 h prior to randomization was allowed for ≤25% of patients.
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(persistence, presumed persistence, and indeterminate) mi-
crobiological response were calculated. A  superinfection was 
defined as a nonbaseline pathogen isolated from the primary 
ABSSSI site in a patient assessed as exhibiting clinical failure 
while the patient was still on the study drug, and a new infec-
tion was defined similarly except for its occurrence while the 

patient was no longer on the study drug. Safety was assessed by 
measuring vital signs, electrocardiograms, standard laboratory 
parameters (ie, chemistry, hematology, and coagulation), and 
adverse events.

Data presented here are integrated analyses from OASIS-1 
and OASIS-2. A  noninferiority margin of 10% was used for 

Table 2. Demographic and Baseline Characteristics for Patients in the Phase III ABSSSI Studies 

Characteristic

OASIS-1 and OASIS-2

Omadacycline  
(n = 691)

Linezolid 
(n = 689)

All Patients 
(n = 1380)

Age, years

 Mean (SD) 44.7 (14.2) 45.5 (14.2) 45.1 (14.2)

 Min, max 18, 88 18, 90 18, 90

Sex

 Male 445 (64.4) 433 (62.8) 878 (63.6)

Race

 White 621 (89.9) 641 (93.0) 1262 (91.4)

Ethnicity

 Hispanic or Latino 238 (34.4) 247 (35.8) 485 (35.1)

 Not Hispanic or Latino 449 (65.0) 440 (63.9) 889 (64.4)

 Not reported/unknown 4 (0.6) 2 (0.3) 6 (0.4)

Region

 United States 570 (82.5) 570 (82.7) 1140 (82.6)

 Non–United States 121 (17.5) 119 (17.3) 240 (17.4)

  European Uniona 85 (12.3) 88 (12.8) 173 (12.5)

BMI (kg/m2)b

 <25 260 (37.6) 245 (35.6) 505 (36.6)

 25–30 221 (32.0) 243 (35.3) 464 (33.6)

 >30 210 (30.4) 200 (29.1) 410 (29.7)

Creatinine clearance

 >89 mL/min 603 (87.6) 612 (89.5) 1215 (88.6)

 60–89 mL/min 64 (9.3) 51 (7.5) 115 (8.4)

 <60 mL/min 21 (3.1) 21 (3.1) 42 (3.1)

Type of primary infection

 N (mITT population) 676 671 1347

 Wound infection 312 (46.2) 318 (47.4) 630 (46.8)

 Cellulitis/erysipelas 209 (30.9) 202 (30.1) 411 (30.5)

 Major abscess 155 (22.9) 151 (22.5) 306 (22.7)

Pathogenc

 N (micro-mITT population) 504 514 1018

 Gram-positive aerobes 490 (97.2) 497 (96.7) 987 (97.0)

  Staphylococcus aureus 376 (74.6) 384 (74.7) 760 (74.7)

   MRSA 173 (34.3) 157 (30.5) 330 (32.4)

   MSSA 208 (41.3) 232 (45.1) 440 (43.2)

  Streptococcus pyogenes 40 (7.9) 34 (6.6) 74 (7.3)

  Streptococcus anginosus groupd 104 (20.6) 82 (16.0) 186 (18.3)

 Gram-positive anaerobes 33 (6.5) 32 (6.2) 65 (6.4)

 Gram-negative aerobes 52 (10.3) 53 (10.3) 105 (10.3)

 Gram-negative anaerobes 28 (5.6) 25 (4.9) 53 (5.2)

Data are presented as No. (%) and are from the safety population, unless otherwise noted. The denominator for the percentage was the number of patients who had that parameter 
assessed.

Abbreviations: ABSSSI, acute bacterial skin and skin structure infections; BMI, body mass index; max, maximum; min, minimum; mITT, modified intent-to-treat; MRSA, methicillin-resistant 
Staphylococcus aureus; MSSA, methicillin-susceptible Staphylococcus aureus; OASIS, Omadacycline in Acute Skin and Skin Structure Infections Study; SD, standard deviation.
aThe European Union data were a subset of non–United States data, not a mutually exclusive subgroup.
bThe highest BMI measured in the study was 71.3 kg/m2.
cIn each infection, >1 pathogen may have been present; therefore, numbers sum to >100%. Pathogens present in >5% of patients in the micro-mITT population (all mITT patients who had 
≥1 causative pathogen) are shown.
dStreptococcus anginosus group consists of S. anginosus, S. intermedius, and S. constellatus.



S26 • cid 2019:69 (Suppl 1) • Abrahamian et al

ECR, based on historical data comparing antibacterial drugs vs 
nonantibacterial treatments and current guidance from the FDA 
[12]. A noninferiority margin of 10% for IACR was based on guid-
ance from the EMA [19]. The 2-sided 95% confidence intervals 
(CI) for the differences in ECR and IACR clinical success rates 
were calculated using the Miettinen and Nurminen method, with 
stratification [20]. Noninferiority of omadacycline to linezolid was 
concluded if the lower limit of the 95% CI for the treatment differ-
ence was greater than –10%. No control for multiplicity was em-
ployed for the analysis of IACR, since this was the primary endpoint 
for the EMA. No inferential analyses were conducted for other 
endpoints or for analysis populations.

RESULTS

Patient demographic and baseline characteristics were similar 
in the omadacycline and linezolid groups (Table 2). The mean 
age was 45.1  years (standard deviation [SD] 14.2), and 92.6% 
of patients were ≤65  years of age. Overall, 63.6% of patients 

were male. A total of 82.6% of patients were enrolled from a US 
site, 12.5% from a European Union site, and 4.9% from a site 
located outside the United States or European Union. In total, 
89.5% (624/697) of patients receiving omadacycline and 87.0% 
(603/693) receiving linezolid completed study treatment (Figure 
1). Reasons for study treatment discontinuation for patients 
receiving omadacycline or linezolid included being lost to fol-
low-up (3.3% and 4.9%, respectively); withdrawal of consent 
(both 2.0%); physician decision (1.4% and 2.3%); death (0.0% 
and 0.1%); and having an adverse event (1.7% and 1.6%). IV drug 
use was reported in 59.6% of patients, a history of ABSSSI was 
reported in 51.4%, and diabetes was present in 5.6% of patients 
receiving omadacycline and 9.7% of patients receiving linezolid.

The most common lesion locations were the lower extremity 
(38.3% for omadacycline vs 36.1% for linezolid) and the upper ex-
tremity (29.9% for omadacycline vs 31.6% for linezolid). Baseline 
infection types were similar in both groups: wound infection was 
seen in 46.8% of all patients, cellulitis/erysipelas in 30.5%, and 

Randomized 
ITT 1390

Omadacycline 
ITT 697

Not treated 
6

Sole gram-negative 
baseline pathogen

Microbiologically 
evaluable

No gram-positive 
baseline pathogen

Excluded from 
clinically evaluable 

population

Excluded from 
clinically evaluable 

population

21

Linezolid 
ITT 693

Safety
689

Safety 
691

mITT 676 mITT 671

Micro-mITT 504CE 553

Study treatment discontinuation
Adverse event 12
Lost to follow-up 23
Withdrawal by participant 14
Physician decision 10
Other 14

Study treatment discontinuation
Adverse event 11
Lost to follow-up 34
Withdrawal by participant 14
Physician decision 16
Death 1
Other 14

ME 408 ME 417

Completed study 
treatment 624

CE 552Micro-mITT 514

Completed study 
treatment 603

Not treated 
4

22

193 141179144

Figure 1. Disposition of patients enrolled in OASIS-1 and OASIS-2. Abbreviations: CE, clinically evaluable; ITT, intent-to-treat; ME, microbiologically evaluable; micro-mITT, 
all mITT patients with ≥1 causative pathogen; mITT, modified ITT; OASIS, Omadacycline in Acute Skin and Skin Structure Infections Study.
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major abscess in 22.7% (Table 2). In patients with major abscesses, 
72.9% of omadacycline and 67.5% of linezolid patients had an 
allowed drainage procedure prior to (or within 48 hours fol-
lowing) the first dose. The mean baseline lesion area was 437 cm2 
(SD 403) for patients randomized to omadacycline and 444 cm2 
(SD 491) for those randomized to linezolid. Mean lesion surface 
areas across both treatment groups were >400  cm2 for wound 
infections and cellulitis, and >300 cm2 for major abscesses.

The mean treatment duration was 8.7 days (SD 2.8) for the 
omadacycline group and 8.5  days (SD 3.0) for the linezolid 
group. In the omadacycline group, 37.9% (262/691) had a treat-
ment duration of 4–8 days, and 54.1% (374/691) had a treatment 
duration of 9–14 days. In the linezolid group, 40.3% (278/689) 
had a treatment duration of 4–8 days and 49.5% (341/689) had 
a treatment duration of 9–14 days.

Clinical Efficacy

Omadacycline was noninferior to linezolid for the FDA pri-
mary endpoint of ECR in the mITT population (86.2% vs 

83.9%; difference 2.3, 95% CI –1.5 to 6.2). The most common 
reason for not achieving ECR was that the lesion area was not 
reduced by ≥20% (5.5% omadacycline, 6.0% linezolid); notably, 
most of these patients went on to have IACR at EOT and PTE. 
Similarly, omadacycline was noninferior to linezolid for the 
EMA coprimary endpoint of IACR at PTE in the mITT popu-
lation (85.1% vs 82.1%; difference 2.9, 95% CI –1.0 to 6.9) and 
CE population (97.1% vs 94.6%; difference 2.5, 95% CI 0.2–5.0). 
The most common reason for failure at PTE was that the patient 
required additional antibiotic therapy for the infection under 
study (omadacycline 1.6%, linezolid 1.6%). Efficacy results for 
both ECR and IACR at PTE were similar in additional analysis 
populations, including the micro-mITT and microbiologically 
evaluable populations (Figure 2).

No differences in efficacy were observed by infection type or by 
lesion area (Table 3). ECR and IACR at PTE were >80% for each in-
fection type, except for cellulitis (ECR of 78.9% for omadacycline, 
vs 81.2% for linezolid) and wound infections (IACR at PTE of 
82.1% for omadacycline, vs 78.0% for linezolid). The vast majority 

2.5 (0.2 to 5.0)

3.1 (0.4 to 6.0)

3.6 (0.8 to 6.8)

Figure 2. Forest plots for US Food and Drug Administration and European Medicines Agency endpoints in different analysis populations show that omadacycline had statis-
tically similar outcomes to linezolid. Abbreviations: CE, clinically evaluable; CI, confidence interval; ECR, early clinical response; ME, microbiologically evaluable; micro-mITT, 
all mITT patients with ≥1 causative pathogen; mITT, modified intent-to-treat; PTE, posttreatment evaluation.
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of patients had baseline lesion areas <600 cm2. ECR and IACR at 
PTE were >80% in both treatment groups for baseline lesion areas 
<1000  cm2. For baseline lesion areas >1000  cm2, omadacycline 
had lower ECR rates than linezolid (73.3% vs 80.0%, respectively), 
but had higher IACR at PTE rates (82.2% vs 74.0%). Altogether, 
82 patients in each treatment group met ≥2 criteria for systemic 
inflammatory response syndrome (SIRS)  at baseline [21]. In 
omadacycline- and linezolid-treated patients who met SIRS criteria 
at baseline, ECR (82.9% and 80.5%, respectively) and IACR (80.5% 
and 79.3%) were similar at PTE.

Lesion areas were reduced early and substantially from base-
line in both groups (Figure 3). In each trial and in the integrated 
analysis, a  ≥20% reduction in lesion area was   observed by day 
2. At day 3, the mean reduction from baseline in lesion area was 
53.4% (SD 25.8%) for omadacycline-treated patients and 53.0% 
(SD 24.2%) for linezolid-treated patients. By EOT, the mean reduc-
tion in lesion area was 93.9% (SD 14.7%) and 93.7% (SD 13.5%) for 
omadacycline- and linezolid-treated patients, respectively.

Clinical Response by Baseline Pathogen

At least 1 gram-positive ABSSSI pathogen was identified in 
1018/1390 (73.2%) intent-to-treat patients in the phase III 
ABSSSI studies (Table 2). S. aureus was the most common 
pathogen, detected in 74.6% of patients in the omadacycline 
group and 74.7% of patients in the linezolid group in whom 
a pathogen was identified (micro-mITT; Table 2). MRSA was 
isolated in 34.3% and 30.5% of patients in whom a pathogen 

was identified in the omadacycline and linezolid groups, 
respectively.

Omadacycline demonstrated similar efficacy to linezolid 
in treating infections caused by S.  aureus (including MRSA), 
S.  pyogenes, and Streptococcus anginosus (Table 4). Overall 
clinical success rates at PTE against gram-positive aerobes 
were 83.3% (408/490) for omadacycline and 80.3% (399/497) 
for linezolid. Similar rates of clinical success were observed 
against gram-positive anaerobes (omadacycline: 90.9%, 30/33; 
linezolid: 81.3%, 26/32), gram-negative aerobes (omadacycline: 
76.9%, 40/52; linezolid: 75.5%, 40/53), and gram-negative 
anaerobes (omadacycline: 78.6%, 22/28; linezolid: 80.0%, 20/25). 
Responses were also similar across treatments for polymicrobial 
gram-positive infections and for mixed gram-positive and 
gram-negative infections (Figure 2).

Baseline bacteremia was identified in 13 omadacycline-
treated patients and 17 linezolid-treated patients. Most patients 
with bacteremia at baseline (30/1347) had S. aureus identified 
as a causative pathogen. For patients with bacteremia at base-
line, ECR was achieved in 8/13 (61.5%) omadacycline-treated 
and 14/17 (82.4%) linezolid-treated patients. There were 3 
omadacycline-treated patients (2 with methicillin-susceptible 
S. aureus and 1 with S. pyogenes) and 1 linezolid-treated patient 
(with methicillin-susceptible S.  aureus) who had bacteremia 
and were considered failures at ECR. At PTE, clinical success 
by IACR was achieved in 10/13 (76.9%) omadacycline-treated 
patients and 14/17 (82.4%) linezolid-treated patients.

Table 3. Clinical Response by Infection Type and Size 

Parameter
Omadacycline 

(n = 676)
Linezolid 
(n = 671) Difference (95% CI)

Wound infection 312 318

 ECR 278 (89.1) 269 (84.6) 4.5 (–0.8 to 9.9)

 IACR-PTE 256 (82.1) 248 (78.0) 4.1 (–2.2 to 10.3)

Cellulitis/erysipelas 209 202

 ECR 165 (78.9) 164 (81.2) –2.2 (–10.0 to 5.5)

 IACR-PTE 188 (90.0) 178 (88.1) 1.8 (–4.3 to 8.1)

Major abscess 155 151

 ECR 140 (90.3) 130 (86.1) 4.2 (–3.1 to 11.8)

 IACR-PTE 131 (84.5) 125 (82.8) 1.7 (–6.6 to 10.2)

Lesion area ≤300 cm2 322 332

 ECR 286 (88.8) 276 (83.1) 5.7 (0.4 to 11.1)

 IACR-PTE 290 (90.1) 271 (81.6) 8.4 (3.1 to 13.8)

Lesion area >300–600 cm2 222 219

 ECR 192 (86.5) 188 (85.8) 0.6 (–5.9 to 7.2)

 IACR-PTE 178 (80.2) 186 (84.9) –4.8 (–11.9 to 2.4)

Lesion area >600–1000 cm2 87 70

 ECR 72 (82.8) 59 (84.3) –1.5 (–13.2 to 10.8)

 IACR-PTE 70 (80.5) 57 (81.4) –1.0 (–13.2 to 11.9)

Lesion area >1000 cm2 45 50

 ECR 33 (73.3) 40 (80.0) –6.7 (–24.0 to 10.5)

 IACR-PTE 37 (82.2) 37 (74.0) 8.2 (–8.9 to 24.8)

Data are presented as No. (%) and are from the mITT population. 

Abbreviations: CI, confidence interval; ECR, early clinical response; IACR, investigator-assessed clinical response; mITT, modified intent-to-treat; PTE, posttreatment evaluation.
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Microbiological responses at PTE were favorable in 423/504 
(83.9%) and 413/514 (80.4%) omadacycline-treated and 
linezolid-treated patients, respectively, and were consistent 
with clinical responses. Superinfection and new infection each 
occurred in 2 (0.4%) omadacycline-treated patients and in 1 
(0.2%) and 5 (1.0%) linezolid-treated patients, respectively. No 
pathogen developed resistance to a study drug during therapy.

Safety

Treatment-emergent adverse events (TEAEs) were reported by 
353/691 (51.1%) patients receiving omadacycline and 284/689 
(41.2%) patients receiving linezolid (Table 5). Most of these patients 
reported TEAEs that were mild (omadacycline, 32.3%; linezolid, 
26.0%) or moderate (omadacycline, 17.1%; linezolid, 12.8%) in 
severity. Severe TEAEs were reported in 1.7% of patients in the 
omadacycline group and 2.5% of those in the linezolid group. 
Serious TEAEs and discontinuations due to TEAEs and serious 
TEAEs were infrequent (Table 5). There was 1 death (0.1%) in the 
omadacycline group (opiate overdose) and 3 deaths (0.4%) in the 
linezolid group (1 cardiac arrest, 1 cardiac failure, and 1 illicit drug 
overdose). No death was considered related to the study treatment.

The most frequently reported TEAEs were nausea 
(omadacycline, 21.9%; linezolid, 8.7%) and vomiting 
(omadacycline, 11.4%; linezolid, 3.9%; Table 6). All gastrointes-
tinal (GI) TEAEs were reported as mild or moderate in patients 
receiving omadacycline. GI TEAEs led to study drug discon-
tinuation in 2 (0.3%) patients receiving omadacycline and in 1 
(0.1%) patient receiving linezolid (see Opal et al, in this supple-
ment, for further details).

Infusion-site extravasations were reported in 8.7% of patients 
receiving omadacycline and 5.9% of those receiving linezolid in 
OASIS-1, were considered unrelated to the study drug, and were 
related to difficulty obtaining IV access in patients with a his-
tory of IV drug use. Skin and skin structure infection TEAEs in-
cluded wound infection (omadacycline, 4.3%; linezolid, 3.2%), 
cellulitis/erysipelas (omadacycline, 3.9%; linezolid, 3.5%), and 
subcutaneous abscess (omadacycline, 3.3%; linezolid, 3.9%). 
These events represented worsening of the study infection, a re-
current infection at the index ABSSSI site, or a new ABSSSI dis-
tinct from the study infection, and were considered unrelated to 
the study treatment.

No clinically significant trends in standard laboratory 
parameters (ie, chemistry, hematology, and coagulation), vital 
signs, or electrocardiogram measurements were observed in ei-
ther treatment group. TEAEs of increased liver transaminases 
were similar in both treatment groups (Table 6). Postbaseline 
increases in alanine aminotransferase >3  ×  upper limit of 
normal occurred in 4.7% and 4.1% of omadacycline-treated and 
linezolid-treated patients, respectively. Postbaseline changes in 
total bilirubin >2 × upper limit of normal occurred in 0.7% and 

Figure 3. Reduction in lesion size from baseline to posttreatment evaluation in 
mITT population: A, OASIS-1 intravenous to oral study; B, OASIS-2 oral-only study; 
and C, combined data from OASIS-1 and OASIS-2. In all graphs, omadacycline 
shows a similar trend to linezolid in lesion size over the study duration. Error bars 
represent the standard error. Lines are offset horizontally to better visualize the 
data points. Abbreviations: EOT, end of treatment; mITT, modified intent-to-treat; 
OASIS, Omadacycline in Acute Skin and Skin Structure Infections Study; PTE, 
posttreatment evaluation; SE, standard error.
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0.2% of omadacycline-treated and linezolid-treated patients, re-
spectively. No patients met the criteria for Hy’s Law.

DISCUSSION

In this integrated analysis of OASIS-1 and OASIS-2, 
omadacycline was noninferior to linezolid in the treatment 
of ABSSSI for the primary endpoints. The efficacy results 
were consistent between the FDA early (ECR) and EMA late 
(PTE) assessments; ECR and IACR at PTE results within 
subpopulations were also consistent with the primary efficacy 
results. Omadacycline demonstrated a similar rate of clinical re-
sponse to linezolid in the integrated analysis, with a reduction 

of ≥20% in the lesion areas observed by day 2. Overall, the in-
tegrated analysis of almost 1400 patients demonstrated that 
omadacycline is as effective as linezolid, a commonly used 
ABSSSI therapy.

Omadacycline was effective in ABSSSI caused by S. aureus, 
including MRSA (Table 2). Due to the rise in MRSA in the early 
2000s, MRSA remains the most prevalent and resistant ABSSSI 
pathogen requiring effective treatment in clinical practice. It 
should be noted that the mean lesion area in these trials was 
almost 6 times larger than the minimum lesion area for trial 
enrollment of 75 cm2; omadacycline was effective against large 
ABSSSI lesions. In light of these efficacy results, healthcare 
providers may consider omadacycline an appropriate empiric 

Table 4. Clinical Response by Baseline Pathogen 

Pathogen
Omadacycline 

(n = 504)
Linezolid 
(n = 514)

Staphylococcus aureus, n 376 384

 ECR 332 (88.3) 325 (84.6)

 IACR-PTE 312 (83.0) 312 (81.3)

 MRSA, n 173 157

  ECR 159 (91.9) 139 (88.5)

  IACR-PTE 146 (84.4) 128 (81.5)

 MSSA, n 208 232

  ECR 178 (85.6) 190 (81.9)

  IACR-PTE 171 (82.2) 187 (80.6)

Streptococcus pyogenes, n 40 34

 ECR 32 (80.0) 30 (88.2)

 IACR-PTE 28 (70.0) 25 (73.5)

Staphylococcus lugdunensis, n 11 3

 ECR 10 (90.9) 3 (100.0)

 IACR-PTE 10 (90.9) 2 (66.7)

Enterococcus faecalis, n 18 25

 ECR 16 (88.9) 20 (80.0)

 IACR-PTE 17 (94.4) 21 (84.0)

Enterobacter cloacae, n 8 7

 ECR 8 (100.0) 6 (85.7)

 IACR-PTE 7 (87.5) 7 (100.0)

Klebsiella pneumoniae, n 11 11

 ECR 10 (90.9) 9 (81.8)

 IACR-PTE 8 (72.7) 6 (54.5)

Streptococcus anginosus group, na 104 82

 ECR 93 (89.4) 63 (76.8)

 IACR-PTE 84 (80.8) 59 (72.0)

Data are presented as No. (%) and are from the micro-mITT population. Baseline pathogens 
were identified by culture of blood or ABSSSI site specimens. An acceptable ABSSSI site 
specimen was defined as a specimen obtained from a biopsy of involved cutaneous or 
subcutaneous tissue, preferably from the advancing margin of the lesion; debrided tissue; 
tissue scraping (using curette or scalpel); needle aspirate of involved, nonpurulent cuta-
neous or subcutaneous tissue; pus or infected tissue collected during an incision and 
drainage procedure; or pus aspirated into a syringe or a deep swab of purulent material 
(only if collected from infected tissue that had been incised or was draining). Surface swabs 
of wounds, inflamed skin, or drainage (including purulent material) were not considered 
valid sampling techniques.

Abbreviations: ABSSSI, acute bacterial skin and skin structure infections; ECR, early clinical 
response; IACR, investigator-assessed clinical response; micro-mITT, all modified intent-to-
treat patients who had ≥1 causative pathogen; MRSA, methicillin-resistant Staphylococcus 
aureus; MSSA, methicillin-susceptible Staphylococcus aureus; PTE, posttreatment 
evaluation.
aThe Streptococcus anginosus group consists of S.  anginosus, S.  intermedius, and 
S. constellatus.

Table 5. Overview of Treatment-emergent Adverse Events, by Treatment 
Group 

Parameter
Omadacycline 

(n = 691)
Linezolid 
(n = 689)

Patients with any TEAE 353 (51.1) 284 (41.2)

Number of patients (%) with:

 Drug-related TEAE 197 (28.5) 111 (16.1)

 Serious TEAE 16 (2.3) 13 (1.9)

 Drug-related serious TEAE 0 1 (0.1)

 TEAE leading to deatha 1 (0.1%) 3 (0.4)

 TEAE leading to early discontinu-
ation of study drug

12 (1.7) 10 (1.5)

 TEAE leading to dose interruption 
of study drug

2 (0.3) 0

 Serious TEAEs leading to early 
discontinuation of study drug

6 (0.9) 5 (0.7)

Data are presented as No. (%) and are from the safety population. Percentages were based 
on the number of patients. If a patient had >1 TEAE with the same preferred term, the pa-
tient was counted only once for that preferred term.

Abbreviation: TEAE, treatment-emergent adverse event.
aCauses of death: 1 opiate overdose in the omadacycline group; 1 cardiac arrest, 1 cardiac 
failure, and 1 illicit drug overdose in the linezolid group.

Table 6. Most Frequent Treatment-emergent Adverse Events (≥3% 
Incidence for Any Drug), by Treatment Group and Preferred Term

Parameter
Omadacycline 

(n = 691), n (%)
Linezolid 

(n = 689), n (%)

Patients with ≥1 TEAE 353 (51.1) 284 (41.2) 

 Nausea 151 (21.9) 60 (8.7) 

 Vomiting 79 (11.4) 27 (3.9) 

 Wound infection 30 (4.3) 22 (3.2) 

 ALT increased 28 (4.1) 25 (3.6) 

 Infusion-site extravasation 28 (4.1) 19 (2.8) 

 Cellulitis/erysipelas 27 (3.9) 24 (3.5) 

 AST increased 25 (3.6) 24 (3.5) 

 Headache 23 (3.3) 21 (3.0) 

 Subcutaneous abscess 23 (3.3) 27 (3.9) 

 Diarrheaa 22 (3.2) 20 (2.9) 

Data are from the safety population. Percentages were based on the number of patients 
in each treatment group. Patients may have been counted in >1 row. Coding of preferred 
terms was based on the Medical Dictionary for Regulatory Activities, Version 17.1.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; TEAE, 
treatment-emergent adverse event.
aThere were no cases of infection with Clostridioides difficile in either study.
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treatment option prior to culture availability in patients with a 
large area of skin involvement, in particular when MRSA cov-
erage is required.

Omadacycline was safe and well tolerated, with safety results 
similar to linezolid. Consistent with studies of tetracyclines, GI 
adverse events were the most common TEAEs reported [22]. 
Oral administration of omadacycline was associated with higher 
rates of GI TEAEs, compared with IV omadacycline or linezolid; 
however, there were few study drug discontinuations related to 
GI TEAEs. These higher rates of nausea and vomiting were as-
sociated with the 450 mg loading dose during the first 2 days 
of the oral-only OASIS-2 study; rates of nausea and vomiting 
decreased thereafter (see Opal et al, in this supplement).

While clinicians have many antimicrobial options in the treat-
ment of ABSSSI, the current treatment paradigms in ABSSSI call 
for increased efficiency and streamlining in the overall approach 
to care. Omadacycline’s spectrum of activity includes: (1) typical 
gram-positive ABSSSI pathogens (including antibiotic-resistant 
strains), which make it useful for the empiric treatment of cel-
lulitis and major abscess; and (2) many gram-negative and an-
aerobic pathogens (as reported by Pfaller et al [23] and Stapert 
et al [24]), which may contribute to wound infections, especially 
in patients with comorbidities that compromise innate immu-
nity (eg, diabetes mellitus). With both IV and oral formulations, 
omadacycline may allow for the improved utilization of hos-
pitalization resources, particularly for the many patients 
hospitalized for ABSSSI who show no systemic symptoms and 
have limited comorbid conditions [25]. Many patients with 
ABSSSI are admitted to the hospital solely for administration 
of IV antibiotics [26]. Once hospitalized, the average length 
of hospital stay for ABSSSI treatment is ~4–7 days [3, 27, 28]. 
Treatment with omadacycline and its availability in both IV and 
oral formulations may facilitate transitions from inpatient to 
outpatient therapy, thereby reducing lengths of hospitalization 
or even possibly avoiding admissions altogether [29].

The limitations of the integrated analysis are similar to the 
limitations of the individual studies. The studies enrolled few 
elderly patients or patients with diabetes, which reflects the ep-
idemiology of participants enrolled in the FDA ABSSSI regis-
tration trials [1, 30, 31]. In alignment with regulatory guidance, 
patients with some types of common community-acquired skin 
infections, including bite wounds and chronic skin infections 
(eg, diabetic foot infections), were excluded. Additionally, be-
cause the comparator, linezolid, does not provide coverage 
against gram-negative bacteria, the OASIS studies were not able 
to analyze the efficacy of omadacycline against these pathogens. 
Future research, including postmarketing real-world evidence 
data, should expand upon omadacycline’s utility in treating 
these important subgroups and infection types.

CONCLUSIONS

Omadacycline was noninferior to linezolid for ECR and late 
clinical responses in ABSSSI. Omadacycline had high efficacy, 
similar to that of linezolid, in the treatment of ABSSSI caused 
by gram-positive pathogens, including MRSA. Omadacycline 
showed an acceptable safety profile and is another therapeutic 
option for ABSSSI.
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