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Background
•
•
•
•

NDA 207356, amikacin liposome inhalation suspension (ALIS)
Applicant: Insmed, Inc.
NDA submitted under Subpart H (Accelerated approval)
Treatment of nontuberculous mycobacterial lung disease caused by
Mycobacterium avium complex (MAC) as part of a combination antibacterial
drug regimen for adult patients
– Population studied only includes patients with refractory MAC
– No studies conducted in a broader MAC population

• NDA granted priority review as product has Qualified Infectious Disease
Product (QIDP) designation
• Product also has breakthrough therapy and orphan product designations
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Clinical Development Program
•

Study 212: Phase 3 open-label randomized trial comparing
ALIS plus optimized background regimen (OBR) vs OBR alone
in subjects with refractory Mycobacterium avium complex
(MAC) lung infection
–

•
•

Primary endpoint was a microbiologic surrogate endpoint of sputum
culture conversion

Study 112: Phase 2 placebo controlled trial
Study 312: Open-label single arm extension of Study 212; all
subjects receive ALIS
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Accelerated Approval
• A drug that treats a serious condition AND generally provides a
meaningful advantage over available therapies AND demonstrates an
effect on a surrogate endpoint or an intermediate clinical endpoint
that is reasonably likely to predict clinical benefit
• Must meet the same statutory standards for safety and effectiveness
as traditional approval
• An application for accelerated approval should also include evidence
that a proposed surrogate endpoint is reasonably likely to predict the
intended clinical benefit of a drug
21 CFR part 314, subpart H; 21 CFR part 601, subpart E ; Section 506(c) of the FD&C Act
as amended by section 901 of FDASIA
https://www.fda.gov/downloads/Drugs/Guidances/UCM358301.pdf

4

Accelerated Approval
• For drugs granted accelerated approval, postmarketing confirmatory trials
have been required to verify and describe the anticipated clinical benefit
• The postmarketing trial(s) intended to verify the clinical benefit must be
conducted promptly to facilitate determination of whether clinical benefit
has been verified
• Confirmatory trial(s) should be underway at the time the marketing
application is submitted or there should be agreement on the design and
conduct of such trial(s) before approval
• Generally, the confirmatory trial would evaluate a clinical endpoint that
directly measures clinical benefit in the same population that was studied to
support accelerated approval. May be conducted in a different but related
population that is capable of verifying the predicted clinical benefit
https://www.fda.gov/downloads/Drugs/Guidances/UCM358301.pdf
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Surrogate Endpoint
• The degree of uncertainty in the surrogate endpoint of sputum
culture conversion was discussed during the design of Study 212;
some considerations

– high unmet need in patients with refractory MAC lung disease
– expectation of supportive efficacy in a clinical outcome: 6MWT (positive trend observed in
Phase 2)
– Data on durability of sputum culture conversion 3 months after completion of MAC therapy
and clinical outcomes are being collected in patients who are continuing in Study 212

• Seeking committee’s input on the uncertainty regarding the
surrogate endpoint

– Results of Study 212 show no benefit with ALIS for clinical endpoints
– As patients with persistent positive cultures discontinued Study 212 with the option to
enroll in a single arm extension study (Study 312) to receive ALIS, comparative assessment
of later clinical outcomes is limited
– Limitations of the data in the available literature
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Surrogate Endpoint
• Review of the literature to see if additional information might be available to
support the correlation between the surrogate endpoint and clinical benefit
was provided as an addendum to the briefing document
– Retrospective, non-randomized studies suggest higher mortality rate in patients with
MAC lung infections who remained culture positive despite treatment compared to
those who convert to culture negative
– Some studies are from single centers/specific subtype of MAC lung disease and hence
limits generalizability to the overall population
– The main limitation is that it is possible that the converters are inherently different
from the non-converters in certain disease/patient characteristics and hence it is
difficult to assess if sputum conversion is a surrogate for clinical outcome
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Study 212
• Ongoing randomized, open-label study in adult subjects
with refractory MAC lung infections

– Data cutoff for this submission was based on the date when
the last subject completed their Month 6 visit

• 2:1 randomization to ALIS plus OBR or OBR alone stratified
by:
– smoking status (current smoker or not) and
– prior OBR at screening (on treatment or off treatment for at
least 3 months)
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Study 212: Endpoints
• Primary efficacy endpoint: Culture Conversion by Month 6
– Converter defined as a subject who has negative sputum
cultures for MAC for 3 consecutive months at any time within
the first 6 months

• Key secondary endpoint: Change from baseline to Month 6
in 6 minute walk test (6MWT) distance
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Study 212: Subject Disposition
ALIS plus OBR

OBR alone

224
223

112
112

Completed treatment as defined in protocol
Ongoing treatment
Discontinued treatment prematurely

106 (47.3%)
43 (19.2%)
75 (33.5%)

79 (70.5%)
24 (21.4%)
9 (8.0%)

Reason for treatment discontinuation
Adverse Event
Withdrawal by subject
Death
All other reasons

39 (17.4%)
21 (9.4%)
5 (2.2%)
10 (4.5%)

1 (0.9%)
6 (5.4%)
2 (1.8%)
0

Randomized (ITT)
Safety
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Study 212: Culture Conversion by Month 6

CMH p-value*
Adjusted odds ratio
(95% CI)

ALIS + OBR
(n=224)

OBR alone
(n=112)

65 (29.0%)

10 (8.9%)

p< 0.0001
4.22 (2.08, 8.57)

*CMH p-value and adjusted odds ratio (ALIS plus OBR / OBR alone) are calculated using the Cochran-Mantel Haenszel
test stratified by smoking status and OBR regimen at Screening. An adjusted odds ratio >1 indicates a response of
conversion is more likely for subjects on ALIS plus OBR compared to those on OBR alone.
www.fda.gov
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Study 212: 6MWT distance (meters)
ALIS + OBR
(n=193)

OBR alone
(n=106)

Baseline, mean (sd)

434.3 (119.1)

425.2 (122.9)

Month 6, mean (sd)

426.3 (135.1)

422.8 (132.8)

-10.4 (12.8)

-5.6 (13.9)

Change from Baseline
to Month 6, LS mean
(se)
Difference (95% CI)
p-value

-4.8 (-23.0, 13.5)
0.6084

n is the number of subjects with a baseline and Month 6 score after imputing missing Month 6 score with a last post-baseline observation
ANCOVA model includes treatment, combination of smoking status and prior OBR at Screening as fixed factors and baseline 6MWT distance as a
covariate

www.fda.gov
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Other Clinical Endpoints
• Two patient reported outcomes measured change in
respiratory symptoms, activities of daily living, and general
health status from Baseline to Month 6
– Saint George’s Respiratory Questionnaire (SGRQ)
– EuroQol 5-dimensional questionnaire (EQ-5D-3L)

• No treatment effect was demonstrated on either endpoint
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Study 112
• Randomized controlled study in adults with refractory
nontuberculous mycobacterial (NTM) lung infections

– Double-blind placebo controlled phase through Day 84 followed by
open-label extension phase for additional 84 days

• 1:1 randomization to ALIS plus OBR or placebo plus OBR
stratified by

– presence or absence of cystic fibrosis, and
– predominant NTM organism at baseline (MAC or M. abscessus)

• All subjects received ALIS plus OBR in extension phase
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Study 112: Endpoints
• Primary efficacy endpoint:
– Change from baseline on a semi-quantitative scale for
mycobacterial culture at Day 84

• Secondary endpoint:
– Negative mycobacterial culture at Day 84

• Tertiary endpoint:
– Change from baseline in 6MWT distance at Day 84
15

Study 112: Subject Disposition in
Double Blind Phase
ALIS

Placebo

44
44

46
45

Completed treatment
Discontinued treatment prematurely

35 (79.5%)
9 (20.5%)

45 (100%)
0

Reason for treatment discontinuation
Adverse Event
Other

7 (15.9%)
2 (4.5%)

0
0

Completed double-blind phase
Discontinued double-blind phase prematurely

40 (90.9%)
4 (9.1%)

45 (100%)

Randomized
mITT/Safety
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Study 112: Primary Endpoint
Change from baseline at Day 84, n (%)
-6
-5
-4
-3
-2
-1
0
+1
+2
+3
+4
+5
+6
+ 7 (Death)
p-value for stratified Wilcoxon rank sum test of
treatment arm adjusting for randomization strata

ALIS
(n=44)

Placebo
(n=45)

1 (2.3)
0
1 (2.3)
3 (6.8)
6 (13.6)
5 (11.4)
23 (52.3)
2 (4.5)
0
1 (2.3)
1 (2.3)
0
0
1 (2.3)

0
0
0
0
6 (13.3)
5 (11.1)
23 (51.1)
5 (11.1)
3 (6.7)
0
2 (4.4)
1 (2.2)
0
0

0.072

Change from baseline on the semi-quantitative scale for mycobacterial culture at Day 84
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Study 112: Negative Culture at Day 84
Overall
CMH p-value**

ALIS

Placebo

14/44* (31.8%)

4/45 (8.9%)
p= 0.0057

*3 subjects with missing culture data included in the denominator
**CMH p-value stratified by presence/absence of CF and predominant NTM infection at baseline

www.fda.gov
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Study 112: 6MWT distance (meters)

Baseline
Change at Day 84*

ALIS
(n=44)

Placebo
(n=45)

441.6 (133.6)

441.8 (111.6)

20.6 (62.4)

-25.0 (100.2)

*p=0.0102 of ANCOVA for treatment from model including treatment, presence/absence of CF and predominant NTM infection at baseline strata
as factors and baseline value as a covariate.

www.fda.gov
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Study 312
• Ongoing open-label extension of Study 212
• Enrolled subjects who did not achieve culture conversion or
who had experienced a relapse or recurrence by Month 6
• All subjects received ALIS plus OBR
• Primary objective is to evaluate long-term safety and
tolerability of ALIS treatment up to 12 months
• No comparative efficacy or safety assessment possible
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Safety
• Safety database of 594 patients exposed to the proposed dose
of ALIS for varying durations
• No difference in mortality; 9 deaths (4%) in ALIS plus OBR arm
and 5 (4.5%) in OBR arm
• Serious Adverse Events (SAEs) were more common in ALIS plus
OBR arm (20 vs. 16%)
• Adverse Events (AEs), and AEs of interest and discontinuation
due to AEs were more common in ALIS plus OBR arm
• Hospitalizations more common in ALIS plus OBR arm; most were
due to respiratory reasons for both study arms
21

Outline for the day
• Applicant presentations
– Clarifying questions

• FDA presentations

– Efficacy: Peter Kim MD MS
– Safety: Hiwot Hiruy MD PhD
– Clarifying questions

• Lunch break
• Open public hearing
• Discussion and questions to the committee
22

Question 1
• Is the surrogate endpoint of sputum culture conversion
based on three consecutive negative sputum cultures
reasonably likely to predict clinical benefit?
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Question 2
• Has the applicant provided substantial evidence of the effectiveness and
sufficient evidence of the safety of amikacin liposomal inhalation solution
(ALIS) for the treatment of nontuberculous mycobacterial lung disease
caused by Mycobacterium avium complex as part of a combination
antibacterial drug regimen for adult patients?
– If yes, please provide any recommendations regarding labeling and please
comment on the design of the trial that will need to be conducted to confirm
clinical benefit.
– If no, please provide recommendations regarding additional studies/analyses that
are needed.
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Question 3
• Has the applicant provided substantial evidence of the effectiveness and
sufficient evidence of the safety of ALIS for the treatment of nontuberculous
mycobacterial lung disease caused by M. avium complex as part of a
combination antibacterial drug regimen for adult patients with limited or no
treatment options?
– If yes, please provide any recommendations regarding labeling and please
comment on the design of the trial that will need to be conducted to confirm
clinical benefit.
– If no, please provide recommendations regarding additional studies/analyses that
are needed.
25

Amikacin Liposome Inhalation Suspension (ALIS)
Presentation of Clinical Efficacy
Peter Kim, MD, MS
Clinical Team Leader
Division of Anti-Infective Products, FDA

Antimicrobial Drugs Advisory Committee
August 7, 2018

Outline
• We will discuss:
– The microbiologic surrogate endpoint
– Efficacy data for ALIS
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Microbiologic surrogate endpoint
• We reviewed the literature to assess whether there is information to support
a relationship between sputum culture conversion and clinical outcomes in
patients with Mycobacterium avium complex (MAC) lung disease
• We focused on studies that included patients with infections due to MAC
only or those that included MAC along with other nontuberculous
mycobacteria (NTM) species
• We found that limited data are available, based mainly on retrospective, nonrandomized studies or exploratory analyses from non-randomized subgroups
that evaluated the relationship of sputum culture conversion and clinical
outcomes
3

Microbiologic surrogate endpoint (2)
• The main limitation of these studies is the difficulty in assessing if
there are differences in patient characteristics between converters
and non-converters that might have an impact on clinical outcomes
• We focused on the findings reported in 6 publications
• During our assessment, we evaluated:
–
–
–
–

Study design
Primary objective(s) and analyses performed
Findings and, if available, information on sputum culture conversion
Study limitations
4

Griffith et al. (2006)
Design:
• Retrospective chart review of 51 patients at a single medical center over a
15-year period identified as having clarithromycin-resistant MAC lung disease
Primary objective:
• Assessment of risk factors for macrolide resistance
Information on sputum culture conversion:
• The 1-year mortality in patients who remained sputum culture positive was
34% (13/38) vs. 0% (0/13) for patients who became culture negative

Griffith DE, et al. Clinical and molecular analysis of macrolide resistance in Mycobacterium avium complex lung disease. Am J Respir Crit Care Med. 2006 Oct 15;174(8):928-34.
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Griffith et al. (2006) cont’d

Limitations:
• Patients had to be fit enough to undergo surgical resection
and compliant enough to tolerate ≥6 months of injectable (IV)
aminoglycoside therapy
– Such patients may be more likely to convert their sputum cultures
to negative vs. non-surgical candidates or those unable to comply
or tolerate >6 months of IV aminoglycosides

• Inability to convert to a negative sputum culture might reflect
more severe disease or be a marker for a worse outcome due
to other patient characteristics
Griffith DE, et al. Clinical and molecular analysis of macrolide resistance in Mycobacterium avium complex lung disease. Am J Respir Crit Care Med. 2006 Oct 15;174(8):928-34.
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Moon et al. (2016)

Design:
• Retrospective chart review of 34 patients with macrolide-resistant MAC lung disease from a
single center
Primary objective:
• Assessment of clinical characteristics, treatment outcomes, and resistance mutations
Reported Findings:
• All-cause mortality was 50% (17/34)
• Mortality attributed to MAC lung disease was 26% (9/34)
• Mortality was more frequent in patients with fibrocavitary disease at 68% (13/19), than in those
with nodular/bronchiectatic (NB) disease [27% (4/15)]
• Patients with unfavorable outcomes (sputum non-conversion or death) were more likely to be
acid fast bacilli (AFB) smear positive at the time of detection of macrolide resistance
Moon SM, et al. Clinical Characteristics, Treatment Outcomes, and Resistance Mutations Associated with Macrolide-Resistant Mycobacterium avium Complex Lung Disease.
Antimicrob Agents Chemother. 2016 Oct 21;60(11):6758-6765.
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Moon et al. (2016) cont’d
Limitations:
• Determining attributable mortality with any degree of certainty in this
patient population can be difficult
• While those with unfavorable outcomes were more likely to be AFB
smear positive at the time of detection of macrolide resistance, no
evidence is provided that achieving culture conversion translates to a
clinical benefit/reduction in mortality
• The presence of AFB smear positivity might reflect more severe
disease or be a marker for a poorer outcome
Moon SM, et al. Clinical Characteristics, Treatment Outcomes, and Resistance Mutations Associated with Macrolide-Resistant Mycobacterium avium Complex Lung Disease.
Antimicrob Agents Chemother. 2016 Oct 21;60(11):6758-6765.
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Jenkins et al. (2008)

Design:
• Randomized, open-label, prospective, multicenter trial that enrolled 371 patients
Primary objective:
• Assessment of mortality due to NTM lung disease (MAC, M. malmoense, and M. xenopi), failure
of treatment, and relapse comparing the addition of clarithromycin or ciprofloxacin as third
drugs to a backbone regimen of rifampicin and ethambutol for 2 years
Type of analysis:
• Mortality analysis in those with sputum culture conversion vs. those who did not convert based
on a post-randomization event (needing a 4th drug because patient was culture positive at 12
months)
Information on sputum culture conversion:
• Of 32 patients requiring a 4th drug at the end of their first year because they did not convert to
sputum culture negative, 13% (4/32) died from mycobacterial disease, compared with 1%
(2/219) who did not require a 4th drug
Jenkins PA, et al. Clarithromycin vs ciprofloxacin as adjuncts to rifampicin and ethambutol in treating opportunist mycobacterial lung diseases and an assessment of
Mycobacterium vaccae immunotherapy. Thorax. 2008 Jul;63(7):627-34.
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Jenkins et al. (2008) cont’d

Limitations:
• Determining attributable mortality with any degree of certainty in this
patient population can be difficult
• No difference was reported in all-cause mortality between patients who
remained culture positive and those who became culture negative
• The mortality analysis was based on the post-randomization event of sputum
culture remaining positive at 12 months and not by the randomized group
• The inability to convert to a negative sputum culture might reflect more
severe disease or be a marker for a worse outcome
• Assessment of mortality due to mycobacterial disease based on the
requirement of a 4th drug at the end of the 1st year did not take into account
120 of the 371 patients enrolled in the study
Jenkins PA, et al. Clarithromycin vs ciprofloxacin as adjuncts to rifampicin and ethambutol in treating opportunist mycobacterial lung diseases and an assessment of
Mycobacterium vaccae immunotherapy. Thorax. 2008 Jul;63(7):627-34.
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Ito et al. (2012)

Design:
• Retrospective study of 164 patients with MAC lung disease at a single center
Primary objective:
• Assessment of predictors of 5-year mortality
Type of analysis:
• Non-randomized univariate analysis
Information on sputum culture conversion:
• Based on our review of information provided in the article, among the 117 patients with
microbiologic outcomes, mortality rates for those who remained sputum culture positive vs.
those who were sputum culture negative were 30.6% (15/49) and 17.6% (12/68), respectively
• 5-year mortality was lower in treated MAC patients who achieved sputum culture conversion
(5/29=17%) vs. those who did not convert (7/25=28%); however, the result was not statistically
significant
Ito Y, et al. Predictors of 5-year mortality in pulmonary Mycobacterium avium-intracellulare complex disease. Int J Tuberc Lung Dis. 2012;16(3):408-14.
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Ito et al. (2012) cont’d
Limitations:
• Some patients were left untreated due to lack of symptoms, patient
refusal, or severe disease raising concerns that these patients were
inherently different from those that were treated
• If all 117 patients with microbiologic and survival outcome data were
included in the analysis, the mortality rates were similar between the
treated and untreated groups
• The inability to convert to a negative sputum culture might reflect
more severe disease or be a marker for a worse outcome

Ito Y, et al. Predictors of 5-year mortality in pulmonary Mycobacterium avium-intracellulare complex disease. Int J Tuberc Lung Dis. 2012;16(3):408-14.
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Griffith et al. (2015)

Design:
• Retrospective study in 180 patients with nodular/bronchiectatic MAC lung disease at a single
center treated according to ATS/IDSA guidelines with standard macrolide-based treatment and
at least 12 months of follow-up
Primary objective:
• Determine whether a semiquantitative culture scale correlated with clinical disease status and
was predictive of long-term culture conversion to negative
Information on sputum culture conversion:
• After 12 months of treatment, 148/180 (82%) had sputum conversion to culture negative
• An early change in semi-quantitative sputum culture scale correlated with:
–
–
–

subsequent long-term sputum culture conversion
improvement in cough
early radiologic improvement

Griffith DE, et al. Semiquantitative Culture Analysis during Therapy for Mycobacterium avium Complex Lung Disease. Am J Respir Crit Care Med. 2015 Sep 15;192(6):754-60.

13

Limitations:
• Generalizability?

Griffith et al. (2015)

– Study data were obtained from single center with >20 years of
experience with performing semiquantitative sputum AFB cultures

• Patient population limited to those with nodular/bronchiectatic MAC
lung disease
– Did not include patients with fibrocavitary MAC lung disease

• It has also been noted that treatment outcomes, relapse, and
reinfection may differ based on clinical phenotype of MAC lung
disease (nodular/bronchiectatic (NB), fibrocavitary, or cavitary NB) and
host factors (Koh et al. 2017)
Griffith DE, et al. Semiquantitative Culture Analysis during Therapy for Mycobacterium avium Complex Lung Disease. Am J Respir Crit Care Med. 2015 Sep 15;192(6):754-60.
Koh WJ, et al. Outcomes of Mycobacterium avium complex lung disease based on clinical phenotype. Eur Respir J. 2017 Sep 27;50(3).
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Koh et al. (2017)

Design:
• Retrospective study using registry data from a single center of 481 treatment-naïve patients with MAC
lung disease (LD) who underwent antimycobacterial treatment for >12 months
Primary objective:
• Assess effect of clinical phenotype of MAC LD on treatment outcomes and re-development of NTM LD
after treatment completion
Type of analysis:
• Non-randomized
Findings:
• Out of 481 MAC patients, 58% (n=278) had noncavitary nodular/bronchiectatic (NB) disease, 17%
(n=80) had cavitary NB, and 25% (n=123) had fibrocavitary disease
• Favorable outcomes were more frequent in those with non-cavitary disease (88%) vs. those with
cavitary disease (76% for fibrocavitary and 78% for cavitary NB disease, P< 0.05)
• Cavitary disease was independently associated with unfavorable outcomes (P<0.05)
Koh WJ, et al. Outcomes of Mycobacterium avium complex lung disease based on clinical phenotype. Eur Respir J. 2017 Sep 27;50(3).
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Findings (cont’d):
•
•
•
•

Koh et al. (2017) cont’d

Out of 402 patients with favorable outcomes, 29% (n=118) experienced redevelopment of MAC
LD during median follow-up of 13.6 months
Relapse occurred more frequently in patients with fibrocavitary disease (within a median of 6
months)
Reinfection occurred more commonly in those with NB disease (within a median of 13 months)
The NB form was an independent risk factor for re-development of MAC LD (P<0.05)

Information on sputum culture conversion:
•

Mortality among patients with sputum culture conversion to negative was not provided to
compare with those who remained culture positive

Limitations:
•

Retrospective design

Koh WJ, et al. Outcomes of Mycobacterium avium complex lung disease based on clinical phenotype. Eur Respir J. 2017 Sep 27;50(3).

16

Conclusions from review of literature
• Limited data are available, based mainly on retrospective, non-randomized
studies or exploratory analyses from non-randomized subgroups that
evaluated the relationship of sputum culture conversion and clinical
outcomes
• The main limitation of these studies is the difficulty in assessing if there are
differences in patient characteristics between converters and non-converters
that might have an impact on clinical outcomes
• Are patients who convert to sputum culture negative inherently different
from those that remain culture positive?
– Do they have less severe disease?

• We look forward to receiving your input on the uncertainty regarding the
microbiologic surrogate endpoint
17

Phase 3 Study 212 Surrogate Endpoint
• During discussions related to the protocol, there was an expectation
of supportive efficacy in a clinical outcome: 6MWT (positive trend
observed in Phase 2)
• We note that data on the durability of sputum culture conversion
3 months after completion of MAC therapy and clinical outcomes are
being collected in patients who are continuing in Study 212
• However, patients with persistent positive cultures discontinued Study
212 with the option to enroll in Study 312 to receive ALIS
• Therefore, a comparative assessment of later clinical outcomes will be
limited
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Discussion of the Efficacy Data for
ALIS

Clinical Development Program
•

Study 212: Phase 3, open-label, randomized trial comparing ALIS
plus an optimized background regimen (OBR) vs. OBR alone in
subjects with refractory MAC lung disease
–
–

Primary endpoint was a surrogate endpoint of sputum culture conversion
Study 312: an open-label, single arm extension of Study 212 where all
subjects receive ALIS + OBR

•
•

•

Includes subjects who did not achieve culture conversion by Month 6, or had a
relapse or recurrence by Month 6
May provide supportive safety data

Study 112: Phase 2 placebo-controlled trial
–

Supportive safety and efficacy data
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Phase 3 Study 212
• Ongoing randomized, open-label study in adult subjects
with refractory MAC lung disease
– Data cutoff for this NDA submission was based on the date
when the last subject completed their Month 6 visit

• 2:1 randomization to ALIS + OBR vs. OBR alone stratified
on:
– smoking status (current smoker or not) and
– prior OBR at screening (on treatment or off treatment for at
least 3 months)

NDA: New Drug Application

21

Study 212: Study Design

Figure created by FDA
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Study 212: Endpoints
• Primary efficacy endpoint: culture conversion by
Month 6
– Converter defined as a subject who had negative
sputum cultures for MAC for 3 consecutive months
at any time within the first 6 months

• Key secondary endpoint: Change from baseline
at Month 6 in 6MWT distance
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Study 212: Subject Disposition
ALIS + OBR

OBR alone

224
223

112
112

Completed treatment as defined in protocol
Ongoing treatment
Discontinued treatment prematurely

106 (47.3%)
43 (19.2%)
75 (33.5%)

79 (70.5%)
24 (21.4%)
9 (8.0%)

Reason for treatment discontinuation
Adverse Event
Withdrawal by subject
Death
All other reasons

39 (17.4%)
21 (9.4%)
5 (2.2%)
10 (4.5%)

1 (0.9%)
6 (5.4%)
2 (1.8%)
0

Randomized (ITT)
Safety
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Study 212: Demographic and Baseline Characteristics
ALIS + OBR
(n=224)

OBR alone
(n=112)

64.6

64.9

Sex
Male
Female

59 (26.3%)
165 (73.7%)

44 (39.3%)
68 (60.7%)

Race
White
Asian
Black, Other, or Not reported

158 (70.5%)
58 (25.9%)
8 (3.6%)

77 (68.8%)
25 (22.3%)
10 (8.9%)

Region
United States
Ex- United States

93 (41.5%)
131 (58.5%)

48 (42.9%)
64 (57.1%)

OBR at Screening: On treatment

201 (89.7%)

101 (90.2%)

Smoking Status: Not a current smoker

198 (88.4%)

102 (91.9%)

Age (mean, years)
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Study 212 Primary Endpoint: Culture Conversion by Month 6

Primary analysis

ALIS + OBR
(n=224)

OBR alone
(n=112)

65 (29.0%)

10 (8.9%)

CMH p-value*
Adjusted odds ratio (95% CI)
Sensitivity Analysis**
CMH p-value*
Adjusted odds ratio (95% CI)

p< 0.0001
4.22 (2.08, 8.57)
62 (27.7%)

7 (6.3%)

p< 0.0001
5.71 (2.53, 12.89)

*CMH p-value and adjusted odds ratio (ALIS plus OBR / OBR alone) are calculated using the Cochran-Mantel Haenszel
test stratified by smoking status and OBR regimen at Screening. An adjusted odds ratio >1 indicates a response of
conversion is more likely for subjects on ALIS plus OBR compared to those on OBR alone.
** Analysis treats subjects who reached the protocol definition of recurrence by Month 6 as failures.
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Study 212: Cumulative Proportion of Subjects Achieving
Culture Conversion by Month of First Negative Culture
ALIS + OBR

OBR Alone

35
30
n=53

% Subjects

25
n=34

15

5
0

29

27.2

23.7

20

10

n=65

n=61

15.2
n=11

4.5

n=9

n=6

5.4

BASELINE

n=10

8

8.9

MONTH 1

MONTH 2
Converters

8.9
MONTH 3

8.9
MONTH 4
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Study 212: 6MWT distance (meters) ANCOVA
ALIS + OBR
(n=193)

OBR alone
(n=106)

Baseline, mean (sd)

434.3 (119.1)

425.2 (122.9)

Month 6, mean (sd)

426.3 (135.1)

422.8 (132.8)

-10.4 (12.8)

-5.6 (13.9)

Change from Baseline to
Month 6, LS mean (se)
Difference (95% CI)
p-value

-4.8 (-23.0, 13.5)
0.6084

Note: n is the number of subjects with a baseline and Month 6 score after imputing missing Month 6 score with a last post-baseline observation
ANCOVA model includes treatment, combination of smoking status and prior OBR at Screening as fixed factors and baseline 6MWT distance as a
covariate
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Study 212: 6MWT based on Converter Status (1)
• Prespecified as an exploratory analysis; however,
converter status is a post-treatment classification
• Our assessment is that 6MWT analyses based on
converter status are not a direct comparison of the
effect of treatment
– We are interested in whether treatment with ALIS has
an effect on 6MWT distance
29

Study 212: 6MWT based on Converter Status (2)
Change from baseline to
Month 6

ALIS +OBR

OBR alone

Converter
mean (sd)

(n=63)
13.6 (60.5)

(n=9)
27.7 (42.7)

Non-converter
mean (sd)

(n=104)
-13.4 (68.0)

(n=94)
0.5 (74.9)

Note: n is the number of subjects with a baseline and Month 6 6MWT result

Are patients who convert to sputum culture negative inherently different from
those that remain culture positive? Do they have less severe disease?
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Phase 2 Study 112

Phase 2 Study 112
• Randomized controlled study in adult subjects with refractory
NTM lung infections
– Included a double-blind, placebo-controlled phase through Day 84
followed by open-label extension phase for an additional 84 days

• 1:1 randomization to ALIS + OBR vs. placebo (dilute
liposomes) + OBR stratified by

– Presence or absence of cystic fibrosis
– Predominant NTM organism at baseline (MAC or M. abscessus)

• All subjects received ALIS + OBR in the extension phase
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Study 112: Endpoints
• Primary efficacy endpoint:
– Change from baseline on the semiquantitative scale
(SQS) for mycobacterial culture at Day 84

• Secondary endpoint:
– Negative culture at Day 84

• Tertiary endpoint:
– Change from baseline in 6MWT distance at Day 84
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Study 112: Subject Disposition in Double-blind Phase
ALIS + OBR

Placebo + OBR

44
44

46
45

Completed treatment
Discontinued treatment prematurely

35 (79.5%)
9 (20.5%)

45 (100%)
0

Reason for treatment discontinuation
Adverse Event
Other

7 (15.9%)
2 (4.5%)

0
0

Completed double-blind phase
Discontinued double-blind phase prematurely

40 (90.9%)
4 (9.1%)

45 (100%)
0

Randomized
mITT/Safety
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Study 112: Demographic and Baseline Characteristics
ALIS + OBR
(n=44)

Placebo + OBR
(n=45)

58.0

59.1

Sex
Male
Female

6 (13.6%)
38 (86.4%)

5 (11.1%)
40 (88.9%)

Race
White
Non-white

42 (95.5%)
2 (4.5%)

40 (88.9%)
5 (11.1%)

CF strata
Presence of CF
Absence of CF

8 (18.2%)
36 (81.8%)

9 (20.0%)
36 (80.0%)

Predominant NTM organism at baseline
MAC
M. abscessus

26 (65.9%)
15 (34.1%)

28 (62.2%)
17 (37.8%)

Age (mean, years)

35

Study 112: Primary Efficacy Endpoint Result
• The change from baseline at Day 84 on the
semiquantitative scale was not statistically significant
between ALIS + OBR vs. Placebo + OBR
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Study 112: Negative Culture at Day 84
Overall

ALIS + OBR

Placebo + OBR

14/44* (31.8%)

4/45 (8.9%)

CMH p-value**
By Strata
MAC / absence of CF
MAC / presence of CF
M. abscessus / absence of CF
M. abscessus / presence of CF

p= 0.0057
12/27 (44.4%)
0/2
1/9 (11.1%)
1/6 (16.7%)

3/27 (11.1%)
0/1
0/9
1/8 (12.5%)

*3 subjects with missing culture data included in the denominator
**CMH p-value stratified by presence/absence of CF and predominant NTM infection at baseline
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Study 112: 6MWT distance (meters)
ALIS + OBR

Placebo + OBR

Overall population
Baseline
Change at Day 84*

(n=44)
441.6 (133.6)
20.6 (62.4)

(n=45)
441.8 (111.6)
-25.0 (100.2)

MAC / non-CF strata
Baseline
Change at Day 84

(n=27)
441.6 (147.9)
16.3 (62.0)

(n=27)
429.3 (119.1)
-13.1 (109.2)

*p=0.0102 of ANCOVA for treatment from model including treatment, presence/absence of CF and predominant NTM infection at baseline strata
as factors and baseline value as a covariate.
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Study 312
• Ongoing open-label extension of Study 212
– The cut-off date for Study 312 data in the current NDA
submission was the same as used for Study 212

• Subjects from Study 212 who did not achieve
culture conversion or who experienced a relapse by
Month 6 had the option to enroll
• All subjects received ALIS + OBR
39

Study 312: Objectives
• Primary objective was to evaluate long-term safety
and tolerability of ALIS treatment up to 12 months
• Secondary efficacy assessments include culture
conversion and change in 6MWT distance by
Month 6 and Month 12
• Provides limited safety and no comparative efficacy
data
40

Study 312: Subject Disposition
Enrolled
Completed study
Discontinued treatment prematurely
Ongoing on study
Reason for study discontinuation
Death
Adverse Event
Lack of Efficacy
Withdrawal by subject
Other

Continued on
ALIS + OBR

Started on
ALIS + OBR

Total

59

74

133

9 (15.3%)
13 (22.0%)
37 (62.7%)

15 (20.3%)
15 (20.3%)
44 (59.4%)

24 (18.0%)
28 (21.1%)
81 (60.9%)

2 (3.4%)
2 (3.4%)
3 (5.1%)
5 (8.5%)
1 (1.7%)

0
11 (14.9%)
0
1 (1.4%)
3 (4.1%)

2 (1.5%)
13 (9.8%)
3 (2.3%)
6 (4.5%)
4 (3.0%)
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Efficacy Conclusions
• Phase 3 Study 212:

– Significantly more subjects in the ALIS + OBR arm achieved culture
conversion by Month 6 compared to the OBR alone arm in Study 212
– No difference in 6MWT distance results at Month 6

• Phase 2 Study 112:

– Provides limited supportive efficacy information as a greater proportion
of subjects in the ALIS + OBR group achieved a negative culture at Day 84
than subjects in the Placebo + OBR group
– A trend in favor of the ALIS + OBR group was observed for 6MWT
distance at Day 84
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Safety Presentation Outline
• Overall Exposure to ALIS
• Safety Analysis Methodology
• Safety Presentation
– Study 212

• Deaths, premature discontinuations, serious adverse events (SAEs),
hospitalization, treatment emergent adverse events (TEAEs), adverse events
of interest (AEI)

– Study 312

• Deaths, premature discontinuations, SAEs, TEAEs and AEI

– Study 112

• Deaths, premature discontinuations, SAEs, TEAE and AEI

• Summary
www.fda.gov

2

Overall Exposure to ALIS

3

Safety Analysis Methodology
• Refractory NTM population was considered the primary safety population
– 91% of these were non-CF patients with refractory MAC infection

• Differences in the design and study population between Study 212 and
Study 112

– Study 212: Non-CF patients w/ refractory MAC infection; open-label (OL) design with
patients randomized to either ALIS + Optimized Background Regimen (OBR) or OBR alone
for 8 months
– Study 112: Included CF patients & patients w/refractory M. abscessus; double-blind (DB),
randomized design for the first 3 months w/ ALIS+OBR vs. OBR+ placebo, and option of
additional 3 months of ALIS in a subsequent OL phase

• Due to abovementioned differences, safety data from the two studies will
be presented separately
• Integrated safety analyses of all patients exposed to multiple doses of ALIS
were also evaluated, but will not be presented
– Overall similar safety profile to the NTM population

www.fda.gov
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Safety Analysis Methodology
• Adverse Events of Interest
– Identified based on:
• The adverse effects of the aminoglycoside class of drugs
– Nephrotoxicity*, neuromuscular disorders*, ototoxicity*

• Inhalation route of administration
– Allergic alveolitis*, bronchospasm*, cough, dysphonia,
exacerbation of underlying lung disease, hemoptysis,
pneumonia, pneumothorax, upper airway irritation
*AEIs identified by

both the Applicant and the Agency

5

Deaths During ALIS Development
All deaths during ALIS development 32
Death during randomized phases of 15
studies
Study 112 (DB) 1 (2.3%) ALIS+OBR
0 (0%) OBR+Placebo
Study 212 9 (4%) ALIS+OBR
5 (4.5%) OBR Only
Deaths during single arm extension
studies and long term follow-up (all
exposed to ALIS)

14 (1 in CF StudyTR02-110,
10 in Study 112*, and
3 in Study 312)

Deaths in patients screened but not
randomized

3 in Study 212

*Included 1 death in open-label phase, 7 death in 12-month follow-up study, and 2 deaths that occurred off-study

6

Study 212

www.fda.gov
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Demographics of Study 212 Safety Population
Sex
Age (Years)
Race

ALIS+OBR
N=223
n, %

OBR Only
N=112
n, %

Male
Female

58 (26)
165 (74)

44 (39.3)
68 (60.7)

Median
Range

65
40-87

66
32-85

2 (0.8)
58 (26)
3 (1.3)
157 (70.4)

1 (0.9)
25 (22.3)
3 (2.7)
77 (68.8)

10 (4.5)
210 (94.2)
3 (1.3)

5 (4.5)
102 (91.1)
5 (4.5)

93 (41.7)
130 (58.3)

48 (42.9)
64 (57.1)

American Indian / Alaska Native/Pacific Islander/Multiple
Asian
Black or African American
White
Ethnicity
Hispanic or Latino
Non-Hispanic or Latino
Not Reported/unknown
Region of Enrollment
US
Ex-US
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Pertinent Baseline Medical History of Patients in Study 212

•

On OBR treatment
Prior nebulized inhaled amikacin use
Current smoker
Bronchiectasis
COPD
Hemoptysis
Pulmonary cavitation
Pulmonary resection
Asthma
Dyspnea
Emphysema
Pneumothorax
Deafnessa
Tinnitus

ALIS+OBR
N=223
n, %
200 (89.7)
24 (10.8)
25 (11.2)
168 (75.3)
50 (22.4)
28 (12.6)
26 (11.7)
24 (10.8)
22 (9.9)
18 (8.1)
16 (7.2)
11 (4.9)
47 (21.1)
24 (10.8)

• ALIS
• N=223
• n, %
• MDR
• N=112
• n, %
• Prior nebulized inhaled amikacin use
aIncludes

deafness, deafness neurosensory, deafness bilateral, deafness unilateral

OBR Only
N=112
n, %
101 (90.2)
15 (13.4)
10 (8.9)
82 (73.2)
37 (33)
15 (13.4)
19 (17)
6 (5.4)
14 (12.5)
15 (13.4)
10 (8.9)
8 (7.1)
34 (30.4)
13 (11.6)
9

Definition of TEAEs in Study 212
• The Agency’s definition of TEAEs differed from the Applicant’s
• Applicant defined TEAEs differently for the two study arms

– ALIS+OBR arm: All AEs from Day 1 to within 28 days after the last dose of ALIS
– OBR Only arm: All AEs from Day 1 to End of Treatment Visit (up to Month 16)

• Concern with Applicant's definition of TEAE

– May result in differential follow-up time for AEs in the two study arms
– Assumption that adverse effects of ALIS is limited to 28 days after last dose

• Agency’s definition of TEAEs: All AEs that occurred from Day 1 to Day 247
(Month 8 visit) in either study arm

www.fda.gov
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Deaths in Study 212
• No imbalance in mortality between the two arms:
– 3 of the 17 deaths occurred prior to randomization
– 14 died after study drug administration
• 9 (4%) in ALIS+OBR arm
• 5 (4.5%) in OBR Alone arm

• Applicant classified 3 deaths in ALIS+OBR arm as
non-treatment emergent (occurred >28 days after
last dose of ALIS)
11

Timing and Causes of Deaths in Study 212

www.fda.gov

*ALIS discontinued due to clinical decline; F=Female; M=Male

12

Premature Discontinuations in Study 212
• 33.5% of ALIS+OBR treated patients discontinued treatment
prematurely compared to 8% OBR only-treated patients
• Main reasons for premature discontinuation were:
– AEs: 39 (17.4%) of ALIS+OBR-treated patients vs. 1 (0.9%) in the
OBR only arm
• AEIs accounted for 31/39 (79.5%) of discontinuations due to AE in
ALIS+OBR arm

– Withdrawal by subject: 21 (9.4%) of ALIS+OBR-treated patients vs.
6 (5.4%) in the OBR only arm
13

Timing of Adverse Events in Study 212

2:1 Randomization

OBR Only

ALIS+OBR

14

SAEs Experienced by >1Patient in Study 212
MedDRA Preferred Term
Patient with at least one SAE
Pneumoniaa
COPD exacerbationb
Hemoptysis
Allergic alveolitisc
Pneumothorax
Respiratory failured
Infective exacerbation of bronchiectasis
Dyspnea
Anxiety
Acute myocardial infarction
Pulmonary cavitation
MAC infection

ALIS + OBR OBR Only
N=223
N=112
n (%)
n (%)
45 (20.2)
18 (16.1)
12 (5.4)
4 (3.6)
8 (3.6)
2 (1.8)
5 (2.2)
4 (3.6)
4 (1.8)
0 (0)
4 (1.8)
1 (0.9)
4 (1.8)
1 (0.9)
4 (1.8)
3 (2.7)
3 (1.3)
0 (0)
2 (0.9)
0 (0)
0 (0)
2 (1.8)
0 (0)
2 (1.8)
1 (0.4)
2 (1.8)

aIncluded

www.fda.gov

pneumonia, lung infection, empyema, infectious pleural effusion, lung infection Pseudomonas, pneumonia aspiration, and
pneumonia pseudomonas; bincluded COPD and infective exacerbation of COPD; cincluded allergic alveolitis, pneumonitis and
interstitial lung disease; dincluded respiratory failure and acute respiratory failure
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Hospitalizations by Month 8 of Study 212
ALIS+OBR
N=223

OBR Only
N=112

Event count*

92

24

Subject count

47
(21.1%)

15
(13.4%)

All hospitalizations

Excluding unrelated/planned surgical hospitalizations
Event count*

82

23

Subject count

41
(18.4%)

15
(13.4%)

*Note 2:1 randomization in Study 212
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Reasons for >1 Hospitalization During Study 212
Reasons for Hospitalization

ALIS+OBR
N=82
Admissions

OBR Only
N=23
Admissions

Exacerbation of underlying pulmonary disease

22

5

Lower respiratory tract infections

22

4

Pneumonia/respiratory superinfection/bronchitis 19

1

Fungal infections 2

1

MAC infection 1

2

Hemoptysis

7

5

Respiratory failure

6

0

Dyspnea

5

1

Pneumothorax

3

1

Arikayce-induced pneumonitis

2

N/A
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TEAEs in Study 212 in >10 Patients
MedDRA Preferred Term
Overall TEAE count
Subjects with at least 1 TEAE
Dysphoniaa
Coughb
Dyspneac
Upper airway irritationd
Hemoptysis
Musculoskeletal paine
Fatigue and asthenia
Diarrhea
Upper respiratory infectionf
Nausea
Pneumoniag

ALIS plus OBR
N=223
n (%)
1463
219 (98.2)
105 (47.1)
87 (39)
48 (21.5)
40 (17.9)
40 (17.9)
39 (17.5)
36 (16.1)
29 (13)
26 (11.7)
26 (11.7)
22 (9.9)

OBR
N=112
n (%)
362
101 (90.2)
1 (0.9)
20 (17.9)
10 (8.9)
2 (1.8)
14 (12.5)
12 (10.7)
11 (9.8)
5 (4.5)
20 (17.9)
4 (3.6)
9 (8)

aIncludes

aphonia and dysphonia; bIncludes cough, productive cough and upper airway cough syndrome; cIncludes dyspnea and dyspnea on exertion;
oropharyngeal pain, oropharyngeal discomfort, throat irritation, pharyngeal erythema, upper airway inflammation, pharyngeal edema, vocal
cord inflammation, laryngeal pain, laryngeal erythema, laryngitis eIncludes back pain, arthralgia, myalgia, pain/body aches, muscle spasm and
musculoskeletal pain; fIncludes nasopharyngitis/cold, pharyngitis, sinusitis, and upper respiratory infection; gIncludes atypical pneumonia, empyema,
infection pleural effusion, lower respiratory tract infection, lung infection, lung infection pseudomonas, pneumonia, pneumonia aspiration, pneumonia
pseudomonas, pseudomonas infection and respiratory tract infection
dIncludes
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TEAEs in Study 212 in >10 Patients

MedDRA Preferred Term

Subjects with at least 1 TEAE
Headache
COPD exacerbationh
Tinnitus
Wheezing
Pyrexia
Infective exacerbation of
bronchiectasis
Rashj
Vomitingi
Weight decreased
Decreased appetite
Dizziness
Change in sputumk
Chest discomfort
hIncludes

ALIS + OBR OBR Only
N=223
N=112
n (%)
n (%)
219 (98.2) 102 (91.1%)
22 (9.9)
5 (4.5)
19 (8.5)
4 (3.6)
17 (7.6)
1 (0.9)
16 (7.2)
2 (1.8)
16 (7.2)
5 (4.5)
15 (6.7)
8 (7.1)
15 (6.7)
15 (6.7)
14 (6.3)
14 (6.3)
14 (6.3)
13 (5.8)
12 (5.4)

1 (0.9)
4 (3.6)
1 (0.9)
8 (7.1)
3 (2.7)
1 (0.9)
3 (2.7)

“COPD” and “infective exacerbation of COPD”; iIncludes “vomiting” and “post-tussive vomiting”; ljncludes “rash”, “rash
maculo-papular”, “drug eruption” and “urticaria”; kIncludes “increased sputum”, “sputum purulent”, and “sputum discolored”
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AEIs in Study 212

Adverse Events of Interest
Dysphonia
Cough
Bronchospasm

SAE

Hemoptysis
Ototoxicity
Upper airway irritation
Exacerbation of underlying lung disease
SAE
Pneumonia
SAE
Allergic alveolitis
SAE
Pneumothorax
SAE
Nephrotoxicity
Neuromuscular disorder

ALIS + OBR
N=223
n (%)
105 (45.7)
87 (39)
64 (28.7)
3 (1.3)
40 (17.9)
38 (17)
37 (16.6)
33 (14.8)
11 (4.9)
22 (9.9)
12 (5.4)
7 (3.1)
4 (1.8)
5 (2.2)
4(1.8)
5 (2.2)
2 (0.9)

OBR only
N=112
n (%)
1 (0.9)
19 (17)
12 (10.7)
0 (0)
14 (12.5)
11 (9.8)
2 (1.8)
11 (9.8)
4 (3.6)
9 (8)
2(1.8)
0 (0)
0 (0)
1 (0.9)
1 (0.9)
3 (2.7)
0 (0)
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Study 312
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Deaths in Study 312
Age
Sex* Study
in yrs
day of
death

Treatment
Duration in
Study 312

Treatment
Duration in Study
212

Reported
Immediate Cause
of Death

63

F

124

(Days)
124

(Days)
237

COPD

71

F

112

90

248

Chest infection

79

F

59

31

238

Respiratory failure

*F=Female, M=Male
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Premature Discontinuations in Study 312
• 15 patients (20.3%) started on ALIS vs. 13 patients (22%) who
were continued on ALIS discontinued the study prematurely
• Main reasons for premature discontinuation differed
between the two arms:
– Started on ALIS:

• 11/15 discontinued due to AEs (vs. 2/13 in continued on ALIS)

– Continued on ALIS:

• 5/13 was due to withdrawal by subject (vs. 1/15 in started on ALIS )
• 3/13 was due to lack of efficacy (vs. 0% in started on ALIS)
23

TEAEs and SAE in Study 312
Preferred Terms

Patients with at least one SAE
Subjects with at least 1 TEAE

Started on ALIS
N=74
n (%)
15 (20.3)
69 (93.2)

Continued on ALIS
N=59
n (%)
11 (18.6)
43 (72.9)

TEAEs and SAEs of patients starting on ALIS was similar to patients
ALIS-treated patients in Study 212, with predominance of respiratory,
thoracic and mediastinal disorders and infection and infestation
system organ class (SOC) events.
24

AEIs in Study 312
Started on ALIS
N=74
n (%)
Dysphonia
Cough
Bronchospasm
Exacerbation of underlying lung disease
Hemoptysis
Upper airway irritation
Ototoxicity

SAE
SAE
SAE

33 (44.6)
30 (40.5)
15 (20.3)
10 (13.5)
4 (5.4)
9 (12.2)
2 (2.7)
8 (10.8)
1 (1.4)
10 (13.5)

Continued on
ALIS
N=59
n (%)
3 (5.1)
4 (6.8)
3 (5.1)
4 (6.8)
1 (1.7)
5 (8.5)
1 (1.7)
2 (3.4)
0 (0)
3 (5.1)
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AEIs in Study 312
Pooled Terms for AEs of Interest

Started on ALIS
N=74
n (%)

Continued on ALIS
N=59
n (%)

Nephrotoxicity

7 (9.5)

6 (10.2)

Pneumonia

3 (4.1)

4 (6.8)

3 (4.1)

3 (5.1)

1 (1.4)

0 (0)

1 (1.4)

0 (0)

1 (1.4)

1 (1.7)

1 (1.4)

1 (1.4)

1 (1.4)

1 (1.7)

1 (1.4)

0 (0)

SAE
Pneumothorax
SAE
Allergic alveolitis
SAE
Neuromuscular disorder
SAE
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Study 112
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Deaths in Study 112
• There were 11 deaths

– DB phase: 1/44 (2.3%) in ALIS+OBR arm vs. 0 (0%) in OBR+Placebo
– OL Phase: One death in ALIS-treated patient in the DB phase
– 12 month follow-up: 7 deaths in ALIS-exposed patients
• Two ALIS-treated patients in the DB phase
• Five patients treated with ALIS in the OL phase

– Off Study deaths: 2 deaths off-study

• One death in ALIS-treated patient during DB phase who discontinued from the
study during open label period
• One death in patient treated with ALIS in OL phase; withdrew consent prior to 12month follow up visit
28

Premature Discontinuation in DB Phase of
Study 112
• All 9 patients who discontinued study treatment
were in ALIS+OBR arm
– 7/9 discontinued due to AEs

• All 4 patients who discontinued from the study
were in the ALIS+OBR arm
– 1/4 due to death, 1/4 due to AE, 1/4 withdrawal of
consent, and 1/4 loss to follow-up
29

SAEs in DB Phase of Study 112
System Organ Class (SOC) & Preferred Term (PT)

ALIS + OBR
N=44
n (%)

Patient with at least one SAE
Infections and infestations
Infective exacerbation of bronchiectasis
Infective exacerbation of cystic fibrosis
Viral gastroenteritis
Pneumonia
Respiratory, thoracic & mediastinal disorders
Acute respiratory distress syndrome
Eosinophilic pneumonia
Hemoptysis
Hypersensitivity lung reaction
Cardiac disorders
Supraventricular tachycardia
Injury, poisoning & procedural complications
Fractured left femur and humerus
Gastrointestinal disorders
Small intestine obstruction

8 (18.2)
5 (11.4)
2 (4.6)
1 (2.3)
1 (2.3)
1 (2.3)
2(4.6)
1 (2.3)
0 (0)
1 (2.3)
1(2.3)
1 (2.3)
1 (2.3)
1 (2.3)
1 (2.3)
0
0

*Inhaled diluted empty liposomes were used as placebo

OBR +
Placebo*
N=45
n (%)
4 (8.9)
3 (6.7)
1 (2.2)
0 (0)
0 (0)
2 (4.4)
1 (2.2)
0 (0)
1 (2.2)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
1 (2.2)
1 (2.2)
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TEAEs in DB Phase of Study 112
MedDRA Preferred Term
Patients that experienced at least 1 TEAE
Exacerbation of underlying lung diseasea
Dysphoniab
Coughc
Upper airway irritationd
Fatigue
Chest discomfort
Hemoptysis
Musculoskeletal paine

ALIS + OBR
N=44
n (%)
41 (93.2)
22 (50)
20 (45.5)
16 (36.4)
11 (25)
7 (15.9)
5 (11.4)
5 (11.4)
5 (11.4)

OBR + Placebo*
N=45
n (%)
40 (88.9)
10 (22.2)
4 (8.9)
6 (13.3)
2 (4.4)
4 (8.9)
0 (0)
5 (11.1)
4 (8.9)

*Inhaled diluted empty liposomes were used as placebo
aIncludes “infective exacerbation of bronchiectasis”, “infective exacerbation of CF” and “COPD exacerbation”; bIncludes “aphonia” and
“dysphonia”; cIncludes “cough”, “productive cough” and “upper airway cough syndrome”; dIncludes “oropharyngeal pain”, “throat
irritation”, “laryngitis”; eIncludes “back pain”, “arthralgia”, “myalgia”, “pain/body aches”, “muscle spasm”, “musculoskeletal discomfort”
and “musculoskeletal pain”
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TEAEs in DB Phase of Study 112
MedDRA Preferred Term
Patients that experienced at least 1 TEAE
Nausea
Abdominal pain/discomfort
Pneumoniaf
Pyrexia
Upper respiratory infectiong
Wheeze
Dyspnea
Headache
Rashh

ALIS + OBR
N=44
n (%)
41 (93.2)
5 (11.4)
4 (9.1)
4 (9.1)
4 (9.1)
4 (9.1)
4 (9.1)
3 (6.8)
3 (6.8)
3 (6.8)

fIncludes “pneumonia”, “eosinophilic pneumonia”, and “respiratory tract infection
bacterial”
gIncludes “nasopharyngitis/cold” and “upper respiratory infection”
hIncludes “rash” and “urticaria”

OBR + Placebo*
N=45
n (%)
40 (88.9)
4 (8.9)
1 (2.2)
4 (8.9)
3 (6.7)
2 (4.4)
1 (2.2)
1 (2.2)
3 (6.7)
0 (0)
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AEIs in Study 112
AE of Interest Term

Dysphonia
Exacerbation of underlying lung disease
SAE
Cough
Upper airway irritation
Bronchospasm
Ototoxicity
Hemoptysis
Pneumonia
SAE
Allergic Alveolitis
SAE
Nephrotoxicity
Neuromuscular Disorder

ALIS +OBR
N=44
n (%)

OBR + Placebo*
N=45
n (%)

21 (47.7)
18 (40.9)
2 (4.5)
16 (36.4)
10 (22.7)
7 (15.9)
5 (11.4)
5 (11.4)
3 (6.8)
1 (2.3)
1 (2.3)
1 (2.3)
1 (2.3)
1 (2.3)

6 (13.3)
10 (22.2)
1 (2.2)
9 (20)
2 (4.4)
4 (8.9)
4 (8.9)
5 (11.1)
3 (6.7)
2 (4.4)
1 (2.2)
1 (2.3)
0 (0)
1 (2.2)
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Safety Summary…1 of 4
• Study 212

– There was no imbalance in deaths between ALIS+OBR vs
OBR only arm.
– Frequency of SAEs was slightly higher in the ALIS+OBR
arm (20.2%) compared to the OBR only arm (16.1%).
– More ALIS+OBR-treated patients discontinued treatment
prematurely (33.5% vs. 8% OBR only-treated patients).
– More ALIS+OBR-treated subjects discontinued treatment
due to AEs (17.4% vs. 0.9% in the OBR only arm).
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Safety Summary…2 of 4
• Study 212
– With the exception of upper respiratory infection, infective
exacerbation and decreased appetite, there was higher
incidence of all AEs reported by more than 10 patients in the
ALIS+OBR arm compared to the OBR only arm
– Significantly higher proportion of ALIS+OBR vs. OBR onlytreated subjects experienced AEs including dysphonia,
cough, dyspnea, upper airway irritation, hemoptysis, tinnitus
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Safety Summary…3 of 4
• Study 212

– Most AEIs (dysphonia, cough, bronchospasm, hemoptysis,
allergic alveolitis, and upper airway irritation) were more
common in the ALIS plus OBR arm compared to the OBR only
arm.
– More ALIS+OBR-treated patients were hospitalized
compared to those receiving OBR alone: 82 hospitalizations
in 41 (18.4%) patients in the ALIS plus OBR arm as compared
to 23 hospitalizations in 15 (13.4%) patients in the OBR only
arm.
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Safety Summary…4 of 4
• Study 112 and 312

– Similar to findings in Study 212, safety data suggest that AEs
related to the respiratory tract and AEIs were more common in
patients initiated on ALIS treatment
– Even in Study 112 where inhaled placebo (diluted empty
liposomes) was employed, AEs were more common in patients
who received ALIS compared to inhaled placebo

• All three studies show that the highest at-risk time for TEAEs
are the first 4-6 weeks after initiation of ALIS treatment
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