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Some of us spent our CF and NTM formative years

- .




UNC Pulm fellows seeing the sights at the 1993 SF ATS




Patrick has
apparently been to
Tir na N’og — the
land of eternal youth




Key issues In CF

o 1ts common, and can be difficult to deal with

o Symptoms, signs and radiology overlap w CF
lung disease

o Microbiologic surveillance important

o Treatment tricky — CF needs some extra
drug monitoring

o Especially w M abscessus



Translated.......

» How does one know that the lung symptoms
and signs in a patient w CF are due to NTM

that is treatment requiring, and not CF
Inflammation and infection problems?

o Cough, shortness of breath, wheezing, chest
pain, losing weight, coughing up blood, or
just feeling very poorly.



Epidemiology of Pulmonary Nontuberculous Mycobacterial Sputum
Positivity in Patients with Cystic Fibrosis in the United
States, 2010-2014
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Figure 1. Period prevalence of nontuberculous mycobacteria (NTM) by (A) species and age group, (B) age group and age of initial cystic fibrosis (CF)
diagnosis for persons over the age of 40 years, and (C) sex and body mass index (BMI) among persons with CF in the United States from 201010 2014. “Early
diagnosis” refers to study participants who were =3 years old when they received their initial CF diagnosis. “Mid-range diagnosis” refers to study participants
who were >3 and <30 years old when they received their initial CF diagnosis. “Late diagnosis” refers to study participants who were =30 years old when
they received their initial CF diagnosis. MAC = Mycobacterium avium complex.
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Results: Of 16,153 included persons with CF, 3,211 (20%) had a
pathogenic NTM species isolated at least once over the 5-year
period; 1,949 (61%) had Mycobacterium avium complex (MAC),
and 1,249 (39%) had M. abscessus. The period prevalence was 12%
for MAC (confidence interval [CI], 12-13%), 8% for M. abscessus

(CI, 7-8%), and 4% for other NTM species (CI, 3.8-4.3%). The
period prevalence for MAC was nearly three times greater among

patients =60 years old with a body mass index < 19 (33% [CI,
16-51%])); this trend was not present for patients with M. abscessus
(4% [CI, 0-11%]). NTM prevalence showed a significant relative
increase of 5% per year, from 11.0% in 2010 to 13.4% in 2014

(P = 0.0008), although this varied by geographic area. For M.
abscessus, the states with the highest prevalence were Hawaii (50%),
Florida (17%), and Louisiana (16%), and for MAC they were
Nevada (24%), Kansas (21%), and Hawaii and Arizona (both
20%). Study participants with either MAC or M. abscessus

were significantly more likely to have been diagnosed with CF

at an older age (P < 0.0001), have a lower body mass index (P <
0.0001), higher forced expiratory volume in 1 second % predicted
(P < 0.01), and fewer years on chronic macrolide therapy (P <
0.0001).



Epidemiology of Pulmonary Nontuberculous Mycobacterial Sputum
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Conclusions: NTM remains highly prevalent among adults and
children with CF in the United States, with one in five affected,
and appears to be increasing over time. Prevalence varies by
geographic region and by patient-level factors, including older
age and receiving an initial CF diagnosis later in life. Routine
screening for NTM, including mycobacterial speciation, especially
in high-risk geographic areas, is critical to increase our
understanding of its epidemiology and changes in prevalence over
time



US Cystic Fibrosis Foundation and European Cystic
Fibrosis Society consensus recommendations for the
management of non-tuberculous mycobacteria in
individuals with cystic fibrosis: executive summary

R Andres Floto,"? Kenneth N Olivier,? Lisa Saiman,* Charles L Daley,®

Clinical suspicion of NTM-PD

Jean-Louis Herrmann,®” Jerry A Nick,® Peadar G Noone,” Diana Bilton,'®
Paul Corris,"" Ronald L Gibson, 2 Sarah £ Hempstead,* Karsten Koetz. ' Worsening pulmonary symptoms +/- accelerated decline in FEV1
Kathryn A Sabadosa,' Isabelle Sermet-Gaudelus,'® Alan R Smyth,'® despite optimisation of general CF care

Jakko van Ingen,‘7 Richard J Wallace,'® Kevin LWimhrop,‘g Bruce C Marshall,?°
Charles S Haworth?

Send 3 sputum samples for AFB smear and culture
having stopped antibiotics active against NTM
(macrolides, co-trimoxazole, aminoglycosides, linezolid, fluoroquinolones, tetracyclines)

All samples negative for NTM 1 sample positive for NTM 2f:: tmh:r::‘::nlglre; :::;'::

HRCT Chest HRCT Chest HRCT Chest
HRCT consistent No Yes Yes No No Yes
with NTM-PD? | | | | |

No NTM-PD ] ~ No NTM-PD currently. NTM-PD
Consider alternative diagnosis CT-directed bronchoscopic Careful follow up with regular Consider treatment
aspirate / lavage sputum sampling for NTM +/-
interval HRCT
Samples negative for NTM Samples positive for NTM
No NTM-PD currently. NTM-PD
Careful follow-up with regular Consider treatment

sputum sampling for NTM +/-
interval HRCT

Figure 1 A suggested algorithm for the investigation of individuals with clinical suspicion of NTM-PD (AFB, acid-fast bacilli; CF, cystic fibrosis;
FEV,, forced expiratory volume in 1 s; HRCT, high-resolution CT; NTM-PD, non-tuberculous mycobacteria pulmonary disease).



s e potential for cross-infe B . a z z etwee i should be minimised by following national
infection control guidelines.

uire screening cultures for NTM.
4. Culture and smears for acid fast bacilli from sputum should be used for NTM
- Oro-pharyngeal swabs should not be used Tor NTM screening.

--:—-’-"-:— AFB) fro putum, induced sputum, bro ashings or bro o-alveolar lavage samples can be used to

with CF to have NTM pulmonary disease.

. Transbronchial biopsies ot be routinely used ete su pected 1o have NTM pulmonary disease.
8. Oro-pharyngeal swabs should no(beusedlo i in indivi with CF suspected to have NTM pulmonary disease.
9. Respiratory tract samples should be cultured using both solid and liquid
0. The incubation duration for N cuures ould be for a minimum of 6 weeks
11. AnNTMcunureshouldbeprocessedwnhmZA hours of ion to

US Cystic Fibrosis Foundation and European Cystic 7, i be processed wii
Fibrosis Society consensus recommendations for the g :;3.‘;:‘“;?::“‘:‘::‘:.:;‘;““;:::*‘.‘;.’.-:;;,” e
oxalic acid or 1% chlorhexi
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individuals with cystic fibrosis: executive summary

ihe ion of NTM in i y If a delay in p

d o
16. All NTM isolates from individuals with CF should be identified to the species level, except for M. mllaoellulam M. avium and M. chimaera, where
identification can be limited to M awum p (MA ). and M. which should be

12 3 4 5 17. For M. avium ility testing should be performed on an isolate pnorw ion of i
f 1 H H susceptibility testing should alsobepedonned on subsequent isolates if the patient a) fails to culture convert anersuxmonMSofNTereaunem b)
R AI'Idl’ES- F|0t0, Kergr.!,eth N O|IV!EF,8 LIS& Salman' Chagrles l' Daley' 10 recultures M. awu’r‘ng x after initial culture conversion while on NTM treatment; orc) rocunuresM awumoomglexaﬁermmnofNTM treatment.
Jean-Louis Herrmann,™ " Jerry A Nick,” Peadar G Noone,” Diana Bilton, 78. For M. abscessus complex, suseepnmmytesung 'should include at least clarithromy foxitin and amikacin (and preferably also tig
Paul Corris," Runald]IB. Gibson,'? Sarah E Hemp5t1e5ad,13 Karsten K?éetz,m | e e ¥ oo
_ 0. ATS/IDSA critenia for the diagnosis of NTM pulmonary disease should be used in individuals with CF
Kathryn A Sabad??a,_ Isabelle Serme&gGauc!elus, . Alan Figsmyth' 20 “Other CF pathogens and co-morbidities should be considered as polential cContnbutors 10 a patient s sympioms and radiological features
Jakko van Ingen,"” Richard J Wallace,™ Kevin L Winthrop, ™ Bruce C Marshall, determining the clinical significance of NTM positiv cultures.

22. NTM lrealmem shouldbe i for i with CF who have ATS/IDSA defined NTM puls y disease.
in as panonherF msdscal regimen who have a positive NTM culture should not
wmle evaluabonforNTM disease is Y may lead to resi A ide agent may be included mamuln-drug
gl if criteria are met for NTM dlsease
24. Treatment of M. absoessus complex puimonary disease should involve an intensive phase followed by a continuation phase.

@ intensive phase should include a daily oral macrolide (preferably azithromycin) in conjunction 'weeks of intravenous amikacin and one or
more of the i itin, guided but not dictated by drug susceptibility testing. The duration of intensive phase
therapy should be de i bythesevemyov i thems_gonselo and the tolerability of the rg:men
26. The continuation phase should include a daily oral i ycin) and inhaled amikacin, in conj ctnonw-th?:ioﬂhefollovnng
additional oral antibiotics: minocycline, clofazimine, moxifloxacin andlnezolsd ided but not dictated by drug suscept

dividuals with M. abscessus complex pulmonary disease should anaged in collaboratio experts in the
intolerance and drug-related toxicity occur frequently and changes in antibiotic therapy are often required.
5. Monotherapy with a macrolide or other antimicrobial s -'- never be used in the treatment of M. abscessus complex pulmonary disease.
ssmesncgglmens sed for trealme all species within the M. avium complex.
itive M. avium ,dnsease should be treated with a daily oral antibiotic regi

Charles S Haworth?

30. C

and
31. lntemmtem mm&llms-rweek oral antibiotic therapy should not be used to treat M. avium complex pulmonary disease.

. Monotherapy with a macrolide or other antimicrobial agent should never be used in the treatment of M. avium complex pulmonary disease.

- An inftial course of intravenous amikacin should be considered for the treatment of M. avium complex pulmonary disease in Ihe presence of one or
more of the following: i)AFB smear positive y tract ii) iologi i of lung cavitation or severe i ion; i) ic signs of
iliness.
J4_Clarithromycin-resistant M. avium complex pulmonary disease should be managed in collaboration with experts in the treatment of NTM and CF~
35. Indivit with CF should have expectorated or induced sputum samples sent for NTM culture every 4-8 weeks throughout
the entire course of treatment loassessmemm_mgl_re_sgonse
36. A schedule for detecting drug loxxcny (including hearing loss, visual loss, renal impairment and liver (uncnon test abnormalities) should be set in place
at the time of NTM throughout based on the specific drugs
37. An HRCT scan of the lungs snouldbepefformed shortly before starting NTM treatment and altheandofNTM treatment to assess the radiological
esponse.
38.NTM antibiolic therapy should be prescribed for 12 months beyond culture i fined as three i It with the time of
conversion being the date of the first of the three negative cultures) as long as no positive cultures are obtained during this 12 months.

dividuals who fail to culture convert despite op NTM therapy may benefit from long term suppressive antibiotic treatment.
0. When amikacin is given intravenously or N s omycin is given intravenously or intramuscularly, serum levels should be monitored and dosing
adjusted to minimize ototoxicity and nephroloxiclty

erum levels of other anti-mycobacterial drugs should not be routinely obta However, absorption of oral medications is often reduced in CF.
Therefore use of tf drug uld be i for indivi failing to imp despite taking recommended drug regimens or for
those on concomitant medications with sug ificant interactions with NTM drugs.

- Interferon gamma should no apy for NTM pulmonary disease in individuals CF.

43. Vitamin D should be supp! i CF care gu
44. Lung resection should onl beeonsidefed in extraordinary circumstances and in consultation with experts in the treatment of NTM and CF.
Allindividuals wil being considered for lung transplantation should be evaluated for NTM pulmonary disease.
46. Thepresenoe of cunenlorprsvnous respiralufy tract samples positive for NTM should not preclude individuals being considered for lung
trans;
47. Individuals with CF who have NTM pulmonary disease and are being eval d for ion should prior to
listing.
48. Individuals with CF receiving NTM treatment with sequential negative cultures may be eligible for transplant listing.
dividuals o have completed treatment for NTM pulmonary disease apparent eradication of the organism may be eligible for transplant

i g.
0. The presence of persistent M. abscessus complex or M. avium complex infection despite optimal therapy is not an absolute contraindication to lung
transplant referral.

Figure 1  Cystic Fibrosis Foundation and European Cystic Fibrosis Society recommendations on non-tuberculous mycobacteria (N\TM) management
in cystic fibrosis (CF).
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ABSTRACT

Background: Mycobacterium abscessus is an emerging pathogen in cystic fibrosis (CF) lung disease. Hospital
transmission of M. abscessus has been described. This paper details the investigation into possible cross-
transmission of M. abscessus locally at our paediatric hospital CF centre, and the subsequent infection control
response,
Methods: Whole genome sequencing (WGS) of M. abscessus respiratory isolates with epidemiological linkage
analysis using hospital electronic medical records.
Results: 6.7% (22/328) of CF patients had M. abscessus isolated from respiratory specimens.
WGS revealed a cluster of three patients with genomically related isolates that differed by <7 single nucleotide
polymorphisms (SNPs), suggesting a shared recent ancestor and probable cross-transmission.
Epidemiological investigation revealed multiple potential crossovers between patients with genomically similar
M. abscessus isolates,
Conclusions: Cross-infection of NTM occurs in CF hospital patients. Hospital infection control practices should be
upgraded to reflect this. Consensus is needed between centres.

© 2019 Published by Elsevier B.V. on behalf of European Cystic Fibrosis Society.



Key guestions / Issues:

- NTM and CF — symptoms, clinical features, radiology overlap.
. Separating the two can be difficult.
. Important to monitor microbiology

. CF treatment needs to be optimal

- Transmissibility? Lung Transplant candidacy?



Key questions / ISsues:

- Don’t always need to jump to treatment immediately,
just based on sputum results (I have had some patients
“clear” over time).

. Treatment can be tricky but definitely can be successful
with careful attention to detail, flexibility on the part of
the team and the patient (and resilience) — having a
pharmacy on the team helps!

+  One hopes that NTM does not “automatically”
preclude a patient from Lung Tx consideration



Clin Transplane 2003 DOL: 100111 e 12140

2003 John Wiley & Sony A/ S,

Clinical Transplantation

Lung transplant outcomes in cystic fibrosis
patients with pre-operative Mycobacterium
abscessus respiratory infections

Fig. 1. Kaplan—Meier plot showing
post-transplant survival of the
Mycobacterium abscessus population
(n = 13) compared with a
contemporaneously transplanted
cohort of cystic fibrosis patients
(non-cenocepacia; n = 154).
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