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Examine characteristics of the RGM

Define the main characters

Review the epidemiology 

 Illustrate clinical manifestations

Consider therapeutic options, challenges and 
predictors of outcomes
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 In vitro rapid growth in subculture (usually 3 to 10 days) 
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M. abscessus complex

M. abscessus

M. massiliense

M. bolletii

M. chelonae

M. fortuitum complex

M. fortuitum

M. peregrinum

M. porcinum

Int J Syst Evol Microbiol. 2017 Aug;67(8):2726-2730

Prop
ert

y o
f P

res
en

ter
 

Not 
for

 R
ep

rod
uc

tio
n



Smooth phenotype Rough phenotype

J Clin Microbiol 2007;45;1497-1504.
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Proc Natl Acad Sci U S A. 2014;111(10):E943-52

Proc Natl Acad Sci U S A. 2016 Jul 19;113(29):E4228-37
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 Inducible macrolide resistance: R at 14 days 
incubation

 Ribosomal methylases (erm genes)

 MTB (erm 37), M. fortuitum (erm 39)

 M. abscessus and M. bolletii (erm41)

 Acquired macrolide resistance: R at 3 days 
incubation

 Mutation in the 23S rRNA gene (rrl) (infrequent)

 17% sputum conversion rate (Koh 2009)

Am Rev Resp Dis 1993;147:A917

Antimicrob Agents Chemother. 2009; 53 :1367-76
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 Not all macrolides are the same…

 Clarithromycin was noted to induce a higher level of macrolide 
resistance compared to azithromycin with M. abscessus isolates

AJRCCM 2012; 186(9):917–925. 
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J Clin Microbiol. 2014 May;52(5):1705-7

Summary: 

• Erm(41) sequencing of  MAB compared to 14 day susceptibility

• Agreement was 98.9%
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M. abscessus (N 157) N %

Clarithromycin

Susceptible

17 10.8%

Clarithromycin 

Resistant

35 22.9%

Clarithromycin 

Inducible Resistance

105 66.88%

J Clin Lab Anal. 2014 Sep;28(5):409-14.
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J Clin Microbiol. 2015 Apr;53(4):1211-5

349 clinical M. abscessus isolates

Summary of findings 

• The T28C substitution in erm(41), associated with macrolide 

susceptibility, was identified in 62 isolates (18%) 
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M. abscessus complex

M. abscesssus M. massiliense M. bolettii

C28 sequevar T28 sequevar

? rrl mutation = acquired macrolide resistance

AAC 2009;53:1367-76.Macrolide resistant
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Eur Respir J. 2013 Dec;42(6):1604-13.
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Location N MAC M.ab/chel Other

Oregon, USA 1 2005-2006 407 85% 4%

New York, USA2 2005-2006 81 80% 13%

Toronto, Canada 3 2002-2003 255 69% 7% M. xenopi 21%

USA 4 1994-2006 1865 80% 12% M. fortuitum 6%, 

M. kansasii 6%

Seoul, South Korea 5 2002-2003 195 48% 33% M. fortuitum 11%

1. CID 2009;49:e124-9.

2. Emerg Infect Dis 2008;14:390-6.

3. Lung 2010;188: 289-99.

4. Am J Respir Crit Care Med 2010; 182:970-6.

5. Chest 2006;129:341-8.
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Ann ATS 2017 Nov;14(11):1655-1661.
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Location Year N Prevalence MAC MABSC

France 5 1996-99 29 9.8% 21% 52%

USA 1 2003 128 13% 72% 9%

France 2 2004 104 6.6% 22% 48%

North Carolina, 

USA 3
2000-2007 166 11% 59% 41%

Scandinavia 4 2000-2012 157 11% 32% 45%

UK 6 2007-2009 3.3-5% 68-62% 27-28%

1. Am J Respir Crit Care Med 2003;167:828–834.
2. J Clin Microbiol 2009;47:4124-8.

3. J Cyst Fibros 2010;9:117-23.

4. J Cyst Fibros. 2015 Jan;14(1):46-52.

5. Emerg Infect Dis 2003;9:1587-91.

6. Emerg Infect Dis 2013;19:1128-30.

MABSC: M. abscessus complex
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N= 95

M. abscessus

50% (9/18) met ATS criteria

M. massiliense

29% (2/7) met ATS criteria

M. bolletii

20% (1/5) met ATS criteria

J Infect 2009;59:324-331.
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J Clin Microbiol. 2012;50(9):3084-3088

Clin Infect Dis. 2013;57(1):32-39

Clin Microbiol Infect. 2013;19(10):E473-E482.
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Three separate early morning sputum specimens. Expectorated-Induced-BAL
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 Smear nonspecific

 No commercial DNA 
probes

 HPLC not species specific 

 Biochemical testing 
 (salt tolerance, citrate utilization) 

 Drug susceptibility 
testing 
 (MAB: usually Cefoxitin S)

Molecular 
methods

rpoB

ERM 41
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Drug Susceptibility testing 
 Broth micro dilution

 All clinically significant isolates

 Any isolate from treatment failure/relapse
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www.ntmfacts.com
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2003

2013

2017
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Guo et al. Antimicrob Agents Chemother 2018, Feb 26 epub
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CID 2017;64(3):301–8.

OR 4.79 (1.39–16.48)

p 0.13
OR 3.83 (1.06–13.82)

p 0.04

OR 3.62 (1.02–12.82)

p 0.46

Bilateral disease Cavitary disease
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 60 incident NTM positive patients

 M. abscessus (n=7)

 99 matched controls

 Followed patients for 15 months

 Rate of FEV1 decline was the same

 Rate of progression of CT findings was higher in the 

group that met ATS criteria for pNTM

AJRCCM 2003;167;835-840.
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6/2009 8/2010
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 1216 CF pts over 8years 

 changes in FEV1 % adjusted for  
confounders.

 No NTM infection 
 (solid line) 

 Chronic M. abscessus

 (dashed line n=23) 

J Cyst Fibros 2010: 9(2): 117-123.
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 N:150 pediatric and adult CF patients 2000-2010

 MAC 69-75%, MABSC 21-27%

 Adults: lower FEV1, higher rates of pseudomonas

 26% had a second NTM at 5 years, 36% at 10 years

Ann Am Thorac Soc 2014;11:36-44.
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Ann Am Thorac Soc 2014;11:36-44.
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J of  Cyst Fibros 16 (2017) 483–487.
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 Index case: 4+ smear positive

 8 months later 4 additional cases were identified

 3/5 patients died due to mycobacterial infection

AJRCCM 2012; 185: 231-32.
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Lancet 2013:381:1551-60

 Whole genome 
sequencing

 168 isolates

 31 patients

 2007-2011

 Parallel 
environmental 
testing

 2 cluster 
outbreaks from 11 
patients
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J Antimicrob Chemother 2016; 71: 2208–2212.
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www.pinsdaddy.com
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Active oral agent

+

Amikacin 

+

Cefoxitin or 

Imipenem or

Meropenem

2-4 months

Clofazimine + inhaled amikacin+/- macrolide

Intermittent IV regimens

Two active oral agents

Clofazimine

Moxifloxacin/Cipro

Bedaquiline

Linezolid/Tedizolid
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Location U of Texas National Jewish 

Health
Samsung Medical

N 154 1 69 2 65 3

Medical alone 147 46

Median duration  of Rx 50 mo. 24 mo.

Medical + Surgery 7 23 14 (22%)

Conversion without 

relapse

10 (6%) 33 (48%) 88% MMA

25% MAB

Failure 144(94%) 36 (52% ) 12%MMA

75% MAB

Mean follow up 34 mo 36 mo (32)

1.Am Rev Respir Dis. 1993;147(5):1271-8. 

2.CID 2011 Mar 1;52(5):565-71. 

3. AJRCCM. 2009 180:896-902.
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N 411 482

MAG MAB MMA

Medical 41 26 22

Median duration antibiotics (mo) 17 16.3 12.1

Medical + Surgery 13 (31.7%) 8 (30.7%) 1 (4.5%)

Conversion without relapse 29 (70.7%) 8 (30.7%) 17 (77.3%)

Failure 9 (21.9 %) 11 (42.3%) 1 (4.5%)

Default 3 (7.3%) 4 0

Median f/u after Rx (mo) 14.8 48.2 48.2

Respiratory Medicine 2011; 105: 781-787

Respiratory Medicine 2014; 108: 1706-1712

MAG: M abscessus group

MAB: M. abscessus

MMA: M. massiliense
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Guo et al. Antimicrob Agents Chemother 2018, Feb 26 epub
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 Higher BMI

 M. massiliense

 Azithromycin use

 Macrolide susceptible

CID 2017;64(3):301–8.
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CHEST 2016; 150(6):1211-1221
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 Smooth phenotype

 Susceptible to 
clarithromycin

 C28 sequevar of the 
ERM 41

 13/14 (93%) culture 
conversion in C28 
sequevar *

CID 2017;64(3):309–16.

*Diagn Microbiol Infect Dis. 2017
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Antimicrob Agents Chemother. 2017 Sep 22;61(10).
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Culture 

Conversion

Total N 

(%)

Medical N 

(%)

Surgical + 

Medical N (%)

P-value

Converted, 

no relapse

33 (48%) 18 (39%) 15 (65%) 0.049

Never 

converted or 

converted then 

relapsed

36 (52%) 28 (61%) 8 (35%)

CID 2011 Mar 1;52(5):565-71
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Species N Clofazimine Amikacin % (n)
Synergy

MIC for 

combination

MIC50 MIC90 MIC50 MIC90 Clofazimine / 

amikacin

M.abscessus 133 ≤0.5 2.0 16.0 32.0 85 (46) ≤0.5 / 2.0 (MIC50)

1.0 / 2.0 (MIC90)

M. chelonae 17 ≤0.5 1.0 8.0 32.0 100 (3) ≤0.5 / 2.0

M. fortuitum 42 ≤0.5 ≤0.5 ≤2.0 16.0 50 (2) ≤0.5 / 2.0

CFZ: MIC ≤0.5 and 1.0 (S), 2.0 (I), >4 (R)

AMK: MIC ≤16 (S), 32 (I), >64 (R)

Antimicrob Agents Chemother. 2012;56(12):6324-7.
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Antimicrob Agents Chemother 2017: 61(6) e02052-16.
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0%
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10%

15%

20%

25%

30%

35%

Baseline Day 28 Day 56 Day 84
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LAI PBO

LAI: n = 10/42

PBO: n = 5/45

P = 0.10

LAI: n = 11/42 

PBO: n = 4/45

P = 0.038

LAI: n = 14/41 

PBO: n = 4/45

P = 0.006

LAI: n = 5/44

PBO: n = 5/45

LAI, liposomal amikacin for inhalation; mITT, modified intent-to-treat; NTM, nontuberculous mycobacteria; PBO, placebo.

Proportion of  Patients With Negative Sputum Cultures for NTM

Olivier KN, et al. Am J Respir Crit Care Med 2017;195:814
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Baseline Characteristics Pulmonary (36)

Age (years) mean 35.2

Female sex 80.6%

Cystic fibrosis 58.3%

Prior M. abscessus antibiotic 

therapy

88.5%

Tigecycline < 1 month 10 (27%)

Tigecycline >1 month 26 (72%)

Median duration 161 days

J Antimicrob Chemother. 2014 Mar 14
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Therapy 

duration

Improved Failed Indeterminate

< 1 month

CF n=6 - 3 (50%) 3 (50%)

No CF n=4 - 3 (75%) 1 (25%)

> 1 month

CF n=15 10 (66.7%) 3 (20%) 2 (13.3%)

Non CF n=11 6 (54.5%) 4 (36.4%) 1 (9.1%)

J Antimicrob Chemother. 2014 Jul;69(7):1945-53.

Summary:

• Clinical improvement was evident in 48.1% of  patients. 

• Occurred in spite of  a history of  prior drug therapy in 90% of  these patients
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Antimicrob Agents Chemother. 2017 Aug 14
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CHEST 2015; 148(2):499-506
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Species Intermediate 

Breakpoint 

(ug/ml)

Antibiotic MIC(ug/ml)

_________

Range

_________

50%

_________

90%

M. abscessus (81) -- Tedozolid 0.12-32 4 8

16 Linezolid 0.25-128 16 32

M. massiliense (12) -- Tedizolid 0.12-32 2 4

16 Linezolid 0.5-32 8 32

J Clin Microbiol. 2017;55(6):1747-54 
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 Not inactivated by clavulanate, sulbactam, and tazobactam

 Efficiently inhibited by avibactam, ? relebactam, vaborbactam

Antimicrob Agents Chemother. 2017 Mar 24;61(4).

J Antimicrob Chemother. 2015 Apr;70(4):1051-8.
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 M. abscessus/chelonae
 Pulmonary

 IV + oral therapy for 12 months of culture negativity

 M. fortuitum
 Pulmonary

 Treat with two active agents for 12 months of culture 
negativity

 Surgical Indications

 In limited pulmonary disease, surgery may be curative

 Poor response to drug therapy 

 Significant complications, such as hemoptysis
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