RESULTS OF A GLOBAL PHASE 3 STUDY OF DELAFLOXACIN (DLX) COMPARED TO VANCOMYCIN WITH
AZTREONAM (VAN) IN ACUTE BACTERIAL SKIN AND SKIN STRUCTURE INFECTIONS (ABSSSI)
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ABSTRACT

METHODS

Background: Delafloxacin (DLX) is an investigational broad-spectrum
fluoroquinolone in development for treatment of skin infections.

STUDY DESIGN

PATIENTS

• Stratified, randomized, double-blind, Phase 3, multicenter study of intravenous (IV) delafloxacin compared with vancomycin + aztreonam for the
treatment of ABSSSIs.

Patients (N=660) were randomized in North America, Europe (Croatia, Hungary, Latvia, Spain, and Ukraine), and Israel. Both groups received treatment
for a mean of approximately 6 days. In the vancomycin + aztreonam arm,
aztreonam was used for a mean of approximately 2.5 days.

Methods: Multicenter, randomized, double-blind trial of adults with
wound, burn, major abscesses, or cellulitis (≥75 cm2 and at least two
systemic signs). Patients were randomized 1:1 to receive either DLX
300 mg IV BID or VAN 15 mg/kg IV with aztreonam BID for 5-14 days.
The primary endpoint for the FDA was response at 48-72 hours with
≥20% reduction in lesion size. The secondary endpoint was investigator-assessed response based on complete resolution of signs and
symptoms (cure) at the follow up (FU, day 14±1) and late follow up
(LFU, day 21-28) visits.
Results: 660 patients were randomized, of whom 63% were male
with mean age 45.8 years. Average lesion size was 307 cm2;
39% of patients had cellulitis, 25% abscesses, 35% wound, and
1% burn infections. In addition, 19% received a single dose of
short-acting antibiotic prior to enrollment. A majority of patients
(490; 74%) had pathogens identified at baseline. S. aureus (324) was
the most frequent isolate; 52% (169/324) were methicillin-resistant
S. aureus (MRSA). Bacteremia was seen in 2% of patients. Efficacy
data for the intent-to-treat (ITT) and microbiologically evaluable (ME)
populations are presented below.
Key Outcomes

Objective response
48-72 hours (ITT)
Investigator-assessed
response at FU (ITT)
(Cure)
Investigator-assessed
response at LFU (ITT)
(Cure)
Microbiological
response at FU (ME)
with MRSA infection

DLX
n/Total (%)
259/331 (78.2)

172/331 (52.0)

233/331 (70.4)

58/58 (100.0)

VAN
n/Total (%)
266/329 (80.9)

166/329 (50.5)

219/329 (66.6)

65/66 (98.5)

• Patients had wounds, burns, major abscesses, or cellulitis of ≥75 cm2
in size; at least 2 systemic signs of infection; and met the entry criteria.

RESULTS

Demographics and Other
Baseline Characteristics,
ITT Analysis Set

-1.51
(-9.11, 6.11)

-3.83
(-10.89, 3.27)

-1.52
(-8.14, 4.79)

The overall percentage of patients with at least one treatmentemergent adverse event (TEAE) was higher for VAN (59.2) compared
with DLX (47.5). The AE incidence by 5% or more of patients was
similar across treatment arms, and the most frequent AEs were infection, infusion site extravasation, diarrhea, nausea, and headache.
Conclusions: DLX was comparable with VAN in treatment of
ABSSSI based on the early objective response as well as investigatorassessed response at FU and LFU. DLX was also comparable with
VAN in treating patients with MRSA. DLX appears well tolerated with
a lower percentage of patients with TEAEs compared with VAN.

INTRODUCTION
Delafloxacin (DLX) is an investigational anionic antibiotic of the fluoroquinolone (FQ) class distinguished by in vitro antibacterial activity against
gram-positive organisms including both methicillin- and quinolone-resistant
strains of S. aureus (MRSA, QRSA). Delafloxacin is more active than levofloxacin (LVX) against most gram-positive pathogens, including LVX-nonsusceptible isolates, and is 32-fold more active than LVX against MRSA
isolates.1 Delafloxacin has been evaluated in previous Phase 2 trials in
complicated skin and skin structure infections.2-4 In a previous Phase 2
acute bacterial skin and skin structure infection (ABSSSI) study, objective
measures of efficacy documented that performance of delafloxacin was
comparable with linezolid and vancomycin + aztreonam (VAN) in the cessation of spread of the skin lesion and in lesion size reduction of at least
20% at 48-72 hours. In that exploratory study delafloxacin had a significantly higher investigator assessment of cure compared with vancomycin
+ aztreonam.4 Post hoc analyses in this exploratory study suggested a potential treatment benefit with delafloxacin in the obese population.

DLX (N=331)

VAN (N=329)

In assessment of the key endpoints, delafloxacin was noninferior to vancomycin + aztreonam in the early objective response at 48-72 hours, as well
as the investigators’ assessment of cure at both the FU and LFU visits.
Delafloxacin had higher investigator-assessed outcomes in obese patients
(BMI ≥30 kg/m2) at both the FU and LFU visits, with statistically significant
differences at LFU.

Total
(N=660)

Objective Response at
48-72 Hours

Mean (SD)

• Efficacy was evaluated through assessments of signs and symptoms of
infection; measurement of lesion size by digital planimetry; and culture
and susceptibility testing of bacterial isolates.

>65, n (%)

46.3 (13.91)
22 (6.6)

45.3 (14.44)
20 (6.1)

45.8 (14.18)
42 (6.4)

95/128 (74.2)

Major abscess
responder, n/total (%)

68/84 (81.0)

Wound responder,
n/total (%)

99/116 (85.3)

100/116 (86.2)

72 (21.8)

63 (19.1)

N=294

N=297

250 (85.0)

257 (86.5)

84/113 (74.3)

93/120 (77.5)

120 (36.5)

245 (37.1)

CE at 48-72 hours
analysis set

304 (92.4)

601 (91.1)

Black or African American

27 (8.2)

19 (5.8)

46 (7.0)

Othera

7 (2.1)

6 (1.8)

13 (2.0)

Cellulitis responder,
n/total (%)
Major abscess
responder, n/total (%)
Wound responder,
n/total (%)

Europe/Israelb

63 (19.0)

55 (16.7)

118 (17.9)

North America

268 (81.0)

274 (83.3)

542 (82.1)

28.36 (6.423)
30 (9.1)
6 (1.8)

27.86 (6.363)
27 (8.2)
9 (2.7)

Major cutaneous abscess

67/73 (91.8)

68/77 (88.3)

96/105 (91.4)

94/98 (95.9)

44 (15.0)

40 (13.5)

Nonrespondera, n (%)

Patients with MRSA at FU visit, n

58

66

58 (100.0)

65 (98.5)

179

184

Eradicated , n (%)

175 (97.8)

Difference
(V-D, 95% CI)

-1.515
(-8.14, 4.79)

181 (98.4)

0.604
(-2.73, 4.18)

PER-PATHOGEN MICROBIOLOGICAL RESPONSE AT FU
Per Pathogen Microbiological Response
(Documented or Presumed Eradication),
ME at FU Analysis Set

DLX (N=179)

S. aureus
1.50 (-4.18, 7.20)

MRSA
MSSA

S. intermedius

VAN (N=184)

2 (0.6)

5 (0.8)

Wound infection

116 (35.0)

116 (35.3)

232 (35.2)

Cellulitis/erysipelas

128 (38.7)

128 (38.9)

256 (38.8)

Investigator-Assessed
Response at FU Visit

294.8 (308.3)

319.1 (314.0)

7.9 (2.2)

Cure , n (%)

307.0 (311.2)

172 (52.0)

166 (50.5)

Cellulitis cure,
n/total (%)

86/128 (67.2)

78/128 (60.9)

Wound cure,
n/total (%)

39/116 (33.6)

48/116 (41.4)

Major abscess cure,
n/total (%)

7.9 (2.1)

Abbreviations: BMI, body mass index; SD, standard deviation
a

Includes American Indian, Alaska Native, native Hawaiian or other Pacific Islander, Asian, or other

b

Europe includes Croatia, Hungary, Latvia, Spain, and Ukraine

VAN (N=329)

Difference

(V-D, 95% CI)

Primary analysis, ITT analysis set

Baseline pain scored
7.9 (2.0)

DLX (N=331)

Failure category, n (%)

BMI was calculated as [(body weight in kilograms)/(height in meters) ]
Patient-reported outcome of pain based on numerical rating scale (NRS); 0=no pain, 10=worst pain

• Microbiologically evaluable (ME; CE patients with eligible pathogen)
• Specific CE and ME analysis sets identified separately at the 48-72-hour
time point as well as the FU and LFU time points

163 (49.5)

98 (29.6)

108 (32.8)

Failure, n (%)

9 (2.7)

7 (2.1)

Indeterminate/
missing, n (%)

52 (15.7)

48 (14.6)

Sensitivity analysis,
CE at FU analysis set

N=240

N=244

Cure, n/N (%)
Outcome in subset
of obese patients
(BMI ≥30 kg/m2), ITT

The study was designed with at least 90% power to demonstrate the
noninferiority of delafloxacin with respect to the objective clinical response
rate of vancomycin + aztreonam, with a noninferiority margin of 10%.

40/83 (48.2)

159 (48.0)

Improvedb, n (%)

2

44/84 (52.4)

S. lugnunensis

7/7 (100%)

1/1 (100%)

5/5 (100%)
5/5 (100%)

4/4 (100%)
2/2 (100%)

INVESTIGATOR-ASSESSED RESPONSE AT LFU

Cure, n/N (%)

142/240 (59.2)

142/244 (58.2)

N=120
68/120 (56.7)

VAN (N=329)

Difference
(V-D, 95% CI)

110 (33.4)

32 (9.7)

48 (14.6)

Failure, n (%)

9 (2.7)

6 (1.8)

Sensitivity analysis,
CE at LFU analysis
set
Cure, n/N (%)
Outcome in subset
of obese patients
(BMI ≥30 kg/m2), ITT
-0.970
(-9.71, 7.79)

219 (66.6)

Improved, n (%)
Indeterminate/
missing, n (%)

Cure, n/N (%)

57 (17.2)
N=245
208/245 (84.9)

86/120 (71.7)

-3.83 (-10.89, 3.27)

56 (17.0)
N=244
201/244 (82.4)

N=120

-2.521 (-9.15, 4.08)

N=94
54/94 (57.4)

14.22 (-26.90, -1.34)

Note: Percentages are calculated as shown in the row label

N=94
42/94 (44.6)

-11.77
(-25.08, 1.54)

Note: Percentages are calculated as shown in the row label
a

Cure = no remaining signs and symptoms

b

Improved = some remaining signs and symptoms but no further antibiotics required

TEAE with moderate or severe intensity,
n (%)

64 (19.8)

67 (20.6)

TEAE leading to premature study DC,
n (%)

3 (0.9)

14 (4.3)

1 (0.3)

8 (2.5)

1 (0.3)

Primary analysis, ITT analysis set

-1.51
(-9.11, 6.11)

107 (32.8)

1 (0.3)

9/9 (100%)

7/7 (100%)

98 (29.6)

78 (24.1)

Deaths, n (%)

12/12 (100%)

4/4 (100%)

Failure category,
n (%)

TEAE related to study drug, n (%)

12 (3.7)

E. coli

233 (70.4)

193 (59.2)

12 (3.7)

9/9 (100%)

Cure, n (%)

154 (47.5)

SAE, n (%)

6/6 (100%)

DLX (N=331)

TEAE, n (%)

14/14 (100%)

S. constellatus

InvestigatorAssessed Response
at LFU Visit

VAN (N=326)

13/14 (92.9%)

54/55 (98.2%)
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3 (0.9)

DLX (N=324)

65/66 (98.5%)

7/8 (87.5%)

INVESTIGATOR-ASSESSED RESPONSE AT FU

Summary of AEs, Safety Analysis Set

58/58 (100%)

8/8 (100%)

S. haemolyticus

• Delafloxacin had a lower discontinuation rate than vancomycin + aztreonam.

Related TEAE leading to premature
study DC, n (%)

9/9 (100%)

S. anginosus

• There was one SAE of acute renal failure for vancomycin + aztreonam that
was thought to be related to vancomycin + aztreonam treatment.

119/121
(98.3%)

9/9 (100%)

K. pneumoniae

• The number of patients with serious adverse events (SAEs) and deaths was
the same for each treatment; none of the SAEs in delafloxacin patients was
thought to be treatment-related.

115/117
(98.3%)
57/59 (96.6%)

S. epidermidis

• Vancomycin + aztreonam had more adverse events (AEs) overall
and more AEs that were thought to be related to treatment, compared with
delafloxacin.

ADVERSE EVENTS

Documented or presumed

S. pyogenes

Erythema size digital (cm2)

d

VAN
(N=184)

a

2.60 (-3.57, 8.78)

Nonresponder includes missing data

a

c

DLX
(N=179)

Patients with any eligible pathogen
at FU visit, n

15 (2.3)

167 (25.3)

Mean (SD)

Per-Patient Microbiological
Response at FU Visit, ME at FU
Analysis Set

Eradicateda, n (%)

57 (8.6)

83 (25.2)

Mean (SD)

Difference
(V-D, 95% CI)

Note: Percentages are calculated as shown in the row label

28.11 (6.393)

84 (25.4)

Burn infection

PER-PATIENT MICROBIOLOGICAL RESPONSE AT FU

a

Responder, n (%)
297 (89.7)

69/83 (83.1)

Baseline infection type, n (%)

Key analysis populations included

• Clinically evaluable (CE; patients who completed activities as defined in
the protocol)

89/128 (69.5)

125 (37.8)

Bacteremia present at
baseline, n (%)

Analysis

• Microbiological intent-to-treat (MITT; ITT patients with eligible pathogen)

266 (80.9)

Female

Diabetes present, n (%)

• Other secondary endpoints included microbiologic response to treatment,
patient-reported pain, and health-related quality of life measures.5

• Intent-to-treat (ITT; all patients randomized)

259 (78.2)

Nonrespondera, n (%)

BMIc, mean (SD)

• This study required that patients were completely cured (ie, no signs or
symptoms), not merely improved (ie, some symptoms remain, but the
patient has improved to an extent that no additional antibiotic treatment is necessary), for the positive investigator response. Improved
responses were considered failures for purposes of the primary analysis as a more stringent criterion.

Responder, n (%)

415 (62.9)

a

• Secondary efficacy endpoint: Investigator-assessed response based
on complete resolution of signs and symptoms (cure) at FU and LFU
visits.

N=329

209 (63.5)

Region, n (%)

• Differences in response rates were calculated as vancomycin + aztreonam treatment group minus delafloxacin treatment group; confidence interval (CI) was calculated using Miettinen and Nurminen method without
stratification.

N=331

206 (62.2)

Caucasian

• Primary endpoint: Proportion of patients who achieved an objective response at 48-72 hours following initiation of treatment, based on at least a
20% decrease in lesion size with no further antibiotics; major procedures;
or death in the intent-to-treat (ITT) population.

ITT analysis set

Male

Race, n (%)

ENDPOINTS AND ANALYSES

VAN

Cellulitis responder,
n/total (%)

Sex, n (%)

• Enrollment was stratified by baseline infection type and prior antibiotic
use.

DLX

SAFETY

Pathogens were identified in 490 patients (74%). The most common pathogen identified in the trial was Staphylococcus aureus, found in 66% of the
MITT population (324/490). Of these, 52% of patients (169/324) had MRSA
and 48% (156/324) had MSSA.

PRIMARY ENDPOINT: EARLY OBJECTIVE RESPONSE

Age (years)

• Patients were evaluated at screening, daily on treatment, at follow up (FU,
day 14±1 day), and at late follow up (LFU, day 21-28).

Delta
(95% CI)
2.60
(-3.57, 8.78)

PRIMARY EFFICACY AND MICROBIOLOGIC OUTCOMES

PATIENT DEMOGRAPHICS AND BASELINE CHARACTERISTICS

• Patients were randomly assigned in a 1:1 ratio to receive either delafloxacin 300 mg IV BID or vancomycin + aztreonam 15 mg/kg IV every
12 hours with aztreonam BID for 5-14 days; aztreonam was discontinued
once gram-negative infection was not confirmed.

CONCLUSIONS

The reduction in the patient’s reported pain was a secondary endpoint
measured with a numerical rating scale (0=no pain; 10=worst pain). At the
end of therapy, the reduction of pain was similar in the 2 groups, with a mean
pain score of 2.4 (SD 2.77) for patients receiving delafloxacin, compared with
2.6 (2.83) for patients receiving vancomycin + aztreonam.

Abbreviations: DC, discontinuation; SAE, serious adverse event; TEAE, treatment-emergent adverse
event

The most common AEs, reported in ≥2% of patients in either treatment arm,
are shown in the table below. Diarrhea in patients receiving delafloxacin was
usually mild; none of these events caused patients to stop delafloxacin treatment, and there were no reports of Clostridium difficile infection. There were
no cases of acute renal failure in delafloxacin patients and four cases reported in the vancomycin + aztreonam group.

TREATMENT-EMERGENT ADVERSE EVENTS
TEAEs, Regardless of Causality

DLX (N=324)

VAN (N=326)

Number of patients with at least 1
TEAE, n (%)

154 (47.5)

193 (59.2)

Infection, n (%)

28 (8.6)

25 (7.7)

Infusion site extravasation, n (%)

28 (8.6)

44 (13.5)

Diarrhea, n (%)

27 (8.3)

10 (3.1)

Nausea, n (%)

24 (7.4)

28 (8.6)

Alanine aminotransferase
increased, n (%)

12 (3.7)

10 (3.1)

Headache, n (%)

10 (3.1)

25 (7.7)

Aspartate aminotransferase
increased, n (%)

7 (2.2)

8 (2.5)

Vomiting, n (%)

7 (2.2)

10 (3.1)

Dizziness, n (%)

6 (1.9)

7 (2.1)

Pyrexia, n (%)

6 (1.9)

8 (2.5)

Abbreviation: TEAE, treatment-emergent adverse event

Delafloxacin has clinical activity comparable
with vancomycin + aztreonam in treatment of
patients with ABSSSI based on early objective response; later clinical assessments; pain
reduction; and microbiologic response, including
impact on MRSA.
• Delafloxacin was noninferior to vancomycin +
aztreonam for the primary endpoint of the
objective
response
at
48-72
hours,
as well as the investigator assessment
of cure at FU and LFU. Outcomes were similar
by treatment groups in the CE population and by
infection type.
• Investigator assessment of cure was higher
with delafloxacin compared with vancomycin +
aztreonam in obese patients, similar to
results
in
a
previous
exploratory
trial.
However,
this
study
did
not
stratify
enrollment by BMI at baseline and further
evaluation is needed.6
• Delafloxacin was comparable with vancomycin +
aztreonam in treatment of MRSA.
• Delafloxacin was found to be well tolerated at the 300 mg BID dose compared with
vancomycin + aztreonam, with a lower overall
discontinuation
rate.
The
most
frequent
AEs were mild to moderate gastrointestinal events
that did not lead to treatment discontinuation.
• In order to impose a more stringent criterion for the
primary analysis, this study required that patients
were completely cured, not merely improved for a
positive investigator response. Because trial
data have shown that there are relevant
differences in patient-reported outcomes in
patients with ABSSSI who are “cured”
versus “improved” after the end of therapy,5
the more stringent criterion employed here
may be more clinically meaningful than
a single category combining “cured” with
“improved” as has been done in previous ABSSSI
clinical trials.
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