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Currently Approved 
Therapies in NTM

• Azithromycin
– Disseminated MAC in patients with HIV
– “in combination with ethambutol” 

• Clarithromycin
– Disseminated MAC in patients with HIV 
– no mention of companion drugs needed

https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/050662s044s050,50698s026s030,050775s015s019lbl.pdf



Current NTM RCTs
• MAC

– Liposomal amikacin
– Clofazimine 
– GM-CSF
– NO
– 2 v 3: AZI/EMB versus AZI/EMB/RIF
– CLARI/RIF/EMB vs AZI/RIF/EMB

• M xenopi: CLARI/RIF/EMB vs MOXI/RIF/EMB
• M. abscessus

– Liposomal amikacin
– NO

https://www.clinicaltrials.gov/



Considerations and Examples

• Patient selection/disease state
• Treatment exposure groups
• Outcome measures
• Trial Length



Patients/Disease State

• Goal = enroll patients with capacity to change
– Will respond to therapy
– Can measure difference with therapy

• Measuring safety/efficacy
– 1 drug much easier than 4 drugs

• Sick versus not-sick (or at least not very)
– Non-active comparator



Pulmonary NTM (MAC)

• Standard of care is generally not treating with 
ABX first
– Takes months to “sort out”’
– Clearance, hygiene, exercise, education first
– ABX after 3-6 months or more is common
– Exception is cavitary disease or those with 

severe symptoms



Natural History

• Roughly 50% of those meeting criteria start 
therapy after diagnosis
– Reasons multifactorial

• 10-15% patients convert to negative 
spontaneously

• 20-25% remain stable for years
– Bronchial hygiene/clearance helps?
– Cavitary disease, lower BMI make less likely

Henkle E et al.  Ann Am Thor Soc 2017; Hwang JA, et al. Eur Respir J 
2017;49:1600537; Ahn CH, et al. Am Rev Respir Dis. 1982



“Refractory” disease
• Arbitrary definition (but with some basis)

– 10-20% of patients do not convert 
• Benefit

– Can power study with patients taking 
background multi-drug therapy

– Because placebo group changes little to none
• Con

– But measurable change in new therapy group 
could be minimal

– M. abscessus as example



Griffith D, et al. Am J Respir Crit Care Med. 2018



Griffith D, et al. Am J Respir Crit Care Med. 2018



Treatment Naïve Patients

• Benefit
– Group has greatest capacity to change
– Easier to measure
– Can power study versus placebo

• Con
– Difficult to power study with active 

comparator (at least one that is effective)



FDA-sponsored Clofazimine Monotherapy Trial

• Phase 2, Randomized, placebo-controlled

– 24 weeks clofazimine monotherapy 

• Inclusion criteria

– Non-cavitary, “Stable” pulmonary MAC patients

• Outcomes

– Culture conversion at 24 weeks (primary)

– Semi-quantitative cultures

• Power assumptions

– 35% conversion CFZ, 10% in placebo

– N=102 

https://www.clinicaltrials.gov/



Multi-Drug Active Comparator Trial

• Large, multi-site pragmatic trial 
– NTM Consortium and Trials network (35 sites)

• RCT comparing 2- vs 3-drugs for pulmonary MAC
– AZI/EMB vs AZI/EMB/RIF
– Non-cavitary disease

• Co-primary outcomes at 12 months
– Culture conversion and tolerability 
– Non-inferiority

• Power considerations
– Assumed 85% conversion in each group
– 10% NI margin
– N= 500

https://www.clinicaltrials.gov/



Outcomes

• Efficacy
– Microbiologic
– Patient reported (QOL)
– Patient function (6MWT?)
– Clinical Outcome Measure? 

• Safety
– Tolerability
– SAEs





Definition of Culture Conversion

Diacon A et al.  NEJM 2016



Culture Conversion
• Do 2 consecutive negatives predict 3?
• “Sustainability” while on treatment important

– Do 2 consecutive negatives predict sustained 
negativity?

• “Durability” off treatment
– Clinical relevance when comparing regimens?
– Environmental re-infection rate is high no matter what 

group patient came from
– Utility in defining optimal treatment duration for a 

particular regimen (what is the minimum?)
• Semi-Quantitative predicts conversion
• Time to conversion

Griffith DE et al.  AJRCCM 2015



QOL-B and NTM Module
• RSS of QOL-B

– 9 questions
– Good internal consistency, test-retest reliability, 

convergent validity, and some responsivity in 
bronchiectasis  

– Needs some refinement, minimal important difference
– Useful in NTM bronchiectasis?

• Question of when to measure
– issue of inhaled therapies versus oral

• NTM module
– Developed specifically for pulmonary NTM in general
– Incorporate fatigue and other factors
– Needs longitudinal evaluation



• Prospective Cohort (OHSU Biobank) 
• Enrolled at treatment start (n=21) 

– At 12 months, increased QOL-B-RSS (+9, 
p=0.04)

– Driven by those with poor scores (<70) at 
enrollment 

• Enrolled already on therapy >90 days (n=16) 
– At 12 months, no change

QOL-B in NTM 

Henkle E et al.  ATS abstract 2018





Function
• PFTs

– Generally show no change during therapy
– Most with fixed underlying lung damage

• 6MWT
– Maybe correlates with sputum conversion
– Meaningful? Huge SDs and heterogeneity
– Operator dependent

• Exercise capacity
– Steps via fitbit?



NTM is not TB

• TB is curable
– Culture conversion is surrogate for cure
– Cure has a definition
– Contagious (you must treat it!)



NTM is not TB

• NTM is infectious disease but…
– Not contagious
– Chronic inflammatory disease
– Treatment guided by disease activity
– Generally not curable, although usually 

suppressable
– Relapse/re-infection common after therapy 

stop

Griffith D et al.  AMJRCC 2007; Henkle E et al Ann Am Thor Soc 2017, Wallce RJ Jr et al Chest 2014



NTM is not TB
• Culture conversion is only part of story

– Does not always correlate with how patient 
feels or functions

– Does not always correlate with radiographic 
change

• Clinical meaningfulness
– We all agree yes
– Need to more data correlating with other 

measures to prove



Combined Outcome Measures
• Need a disease activity index

– Objective signs
– Subjective feelings
– Physician and patient input
– Clinical meaningfulness to patient and 

physician



ACR20

• Improvement of 20% in number of tender and number 
of swollen joints, and;

• Twenty percent (20%) improvement in 3 of the 5 
criteria:
– Patient Global Assessment;
– Physician Global Assessment;
– Functional ability measure [HAQ];
– Visual analog pain scale;
– Erythroctye sedimentation rate or C-reaction 

protein.





Treatment Reduce the burden of antibiotic 
treatment for NTM disease 

Develop and evaluate alternative delivery 
systems for IV antibiotics
Repurpose existing therapies 
Develop new, more effective drugs with a shorter 
therapy duration

Improve understanding of who 
needs or benefits from antibiotic 
therapy.  

Role of therapy in mild cases to prevent disease 
progression
Predictors of treatment response

Clinical 
outcomes

Develop a composite measure of 
disease activity or severity.

Develop a composite index of disease activity or 
severity that include microbiological, chest 
imaging, and quality of life measures.

Identify and validate biomarkers 
associated with disease risk, 
prognosis, and  treatment 
response

Identify biomarkers associated with disease risk, 
prognosis, or treatment response



NTM Trials

• Placebo controlled trials
– Can power
– Ethical if non-cavitary disease
– Monotherapy Vs. Multi-drug therapy
– Can show efficacy in 3-4 months

• Outcome measures
– Disease activity
– Goal for therapy should be low or no disease 

activity (needs a definition)



Monotherapy Vs. Multi-drug therapy
“Figure out a drug’s safety/efficacy first, approve 

it, and then figure out how best to use it”

• Design should reflect scientific question
– Combination therapy must be justified
– Easier to figure out a drug in monotherapy

• Phase 3 trials 
– Generally should reflect how you think drug should be used 

post-approval
– Acquired drug resistance an issue, but not for all drugs

• Strategy trials
– step up, step down, combinations, versus other drugs

Winthrop K.  Alaska Air, seat 10F, 4/7/2019





12-16 weeks



Strand V et al. RMD Open 2019



A small trial to prove 
efficacy

• Focussed patient population
• Small, tight groups of clinicians who are closely involved 

with, and ”invested in”, the trial
• A good drug

Plus a larger trial to prove safety

• Larger patient population
• Simple data-collection: meds, AEs – not much else!
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