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Not What They're Not but What They Are:

Nontuberculous Mycobacteria and NTM Infections:

The Laboratory

Frances Jamieson, MD FRCPC
Medical Lead, TB and Mycobacteriology Laboratory, Public Health Ontarie

TIBDN Education Day, Teronto, November 21%, 2019
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Outline and objectives - Laboratory Perspective

1. Overview of T8 and Mycobacteriology laboratory, Public Health Ontario
and mycobacteria epidemiology in Ontario

2. The evolution and ecology of nontuberculous mycobacteria (NTM)
3. Laboratory diagnostic testing and identification of NTM
4. NTM drug susceptibility testing (DST)

TB and Mycobacteriology Labs in Ontario

Public Health Ontaric Lab Network
*
PHL-Toronto and 3* Regiona: PHLs

& Ottawa Hospital
<4 Dynacare (community lab)

*as of June 2019, Timmina lab no langer
processing specimens
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% Mycobacteria spp. 2018 (n=12,320)

W Mitb complex

o MAC {M. avium and M.
intracellulare)**

oM. xenopl

= Common Ragid growers
(nan-plgmented)*

« Other NTM

& M, kansasii

"M. fortutum, M. chelonae, M. abscaaaus group (43.3% of npRG), M. peregrinum, 4, mucogenicum, M. aensgaiense

M. avivm BO.T% and M. intraceiilare 8.5% of MAC isclates.
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Worldwide distribution of dif from
pulmonary samples in 2008
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The following 2 slides with picture were not printed on this handout
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What are NTM?
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Mycabacterim fubestulosis

of pregispasing conditions®

Mot obigate patiogens — normally Kive free
e e ©hbligate pathogens: requira host!
" Low wirulencs not usaslly pathoganic In the absance Pathogenic?®
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Humen-o-human transmrsion?

infaction rates Incrwesing,
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infaction rates decreasing,
espaclalty 1n developed countries?

Large heterogensous group of species®
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Classification of Mycobacteria
Four groups of human M. fs complex
M. laprae
Slow-growing NTM
Rapidly growing NTM
[Runvon Group | Group Name .
| Nurnber
N Slow-gr develops upon exposure ta light
Growth takes more than 7 days to appeais on solid media
g M g, M e
" Slow-g always present
Growth takes more than 7 days to 3ppear
on solid media
£.9 M scrojulaceum, M szulgo,, M gardonae, M xenap:
|n Nonphotochromogens | Slow-grawer No, wask o late-pigmentation, regardjess of light exposure
Growth takes more than 7 days to appear on solid media
E M caur. M atuceltu e, 8 it A
Fasemklory
m | Rapid-growers Rapid-grower | Colontes of NTM that appear on solid media in less than 7 days
i Eg M chelonae, M abscessus M fortultem, M smegmats
i
81
“] 49
! 16S ! |
¥
]
Runyon | 30
Classification i
¢ t
413 34 15, |
9 ' 1 H I
6 1 H
2 N 1
v 3 4 .
g = - = ¥ s
t0'49 S0s 60s 70's 80s S0% OCOs 10%
Number of validated Mycobacterium species over the last 7
decades, highlighting the impactot 2 i i
Runyon classification and 16S rRNA gene sequencing
Figers 1, rom Turame G, infec! Genst Evol 2019 AgT2470-18817

NTM classification®

Growth rate
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Species-level identification of NTM is clinically important
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NTM are found throughcut the environment
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The hy hobic outer pp NTM survival and distribution
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Microbiologic criteria:
Culture of NTM essential for diagnosis

Hpulum

Bronchsal
winnil e s

M

cofleten on it
days

Gombination of samples

atrslogicisatares ab lung bopsy and
Rosiive sputum e Siancnial ) sampii

GG 4 e sy ot Co o 0, 135387418
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Laboratory Testing Algorithm - PHOL

Smear Culture* TB/MAC NAAT
k- Naw smear
1 o s s POSHtIVE, SMBET
negalive on
request

add i+ LIFAC Jll incubateare 7
at 30 C for skin, upfcTwis &
bone, jolnt flulds. ’

A
MALDViine-prabe o
sequencing and n
repoit ID

M. avium Complex detection from specimens
by real-time PCR

* Duplex assay for MAC and MtbC
[r— * Original assay developed by Wadsworth

ﬁ Laboratory, NY
—— ¢ Implemented lune 6%, 2016
——
; T

AFH Rositive (%] l_\FB Negatiws (%) AR Pos and-Neg (%)
N o244 MLE LD -
[ ) [ Sl sy
MAL Sensitivity 78.3 5 776
Specificity | 97.3 8.0 [1000 200 78 985
PPV 932 975 o [ 832 975
NPV 832 &1 |4 |e68 869 843
Indeterminate® | N=143 |N=141 N=13 N=12 N =156 N=153
| {10.5%)
" Sinciudes inhibited spacimens

Performance data Jan 1%, 2018 — Dec 31, 2018 ”
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M. chimaera species identification

M Iniacsituiare o (HAINY
MALD)
Positive cullurs  Gullure smear 1

Non-respratory specimens (e, hiood, tissue):
5 or M. 0I), saquence
{ \denfification performed to identy if M. chimaera

.'} * & ‘ é s -nglw!peclmznl:

M. abscessus group subspecies identification and molecular detection of
macrolide resistance determinants:

‘ % Sent to molecular laboratol
= - ry for
S mp* cmp K ) fation and datect

I--vv«“!ﬂ massilonss, botiod!

2 targets:
P

hsp, secAt soquenca targety soqnenee analysis

g TRI™ L

M. abscassus grou) o s N i
n ' R macrolide resistance determinants
Posiiive culture  Culture smaar |

El u-m--wc-n- Dendrogram consiruction for 565 and secAT:
Idenification of subapecies abscessus,

Dr. Fran Jamieson

Sem(dt) ' Sequence targets  Sequence analysls
‘em{A1) deletion anatysia: enm(41) (intact): T28C sequaver (esislantisusceplibla)
M. maasiiiense nt: WT {susc) or mutation in A2058 o A2059 (resistant}

Modified from:_Zeazny AM et el, J Clin Microbiod J009;47. 1085, Bastian S et sl, AAC 201155775 and Wallsca R ef 1, AAC 1866,40.1676
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NTM DST: 2018 CLSI guidelines M24 3™ edition and M62

¢ Recommended standard test procedure is broth micredilution

Interpretive criteria have been blished for MAC, M. K ii, M. marinum and RG,
as sufficient data exist to support the recommendations

MAC: Addition of amikacin breakpoints and interpretive categories {intravenous and
liposomal inhaled), confirmed breakpoints for moxifloxacin and linezolid

M. kansasii: Addition of breakpoints and interpretive categories for minocycline and
removal of ethambutol, isoniazid and streptomycin

New table for antimycobacterial agents and breakpeints for SG other than MAC and M.
kansasii {e.g. M. marinum)

RG: Revision and reformatting of table comments; imipenem breakpoints confirmed,
tigecycline listed but only MICs can be reported

NTM DST: 2018 CLSI guidelines M24 3 edition and M62 cont’'d

+ Amikacin resistance in MAC and M. abscessus may be determined by
analysis of 165 rRNA (rrs) gene for mutations

» Induced macrolide resistance in some RG may be detected by prolonging
incubation up to 14 days for the final clarithromycin reading

+ Macrolide resistance in M. abscessus may be determined by analysis of
erm{41} (induced) and 23S rRNA {(rrl} genes (acquired)

TR TR I BRI,

Macrolide resistance in M. abscessus group: Example Molecular Detection Reports
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NTM DST: National Microbiology Laboratory, PHAC

« Use commercial Sensititre panels SLOMYCO {slow growers) and RAPMYCO (rapid growers);
NTM DST must be requested by treating clinician

+ Additional custom panel added for rapid growess where clofazimine testing requested; if
clofazimine requested for slow growers, only custom plate to be used (ETH not in panel):
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Thank you!
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