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Species identification and antimicrobial susceptibility testing result of
clinically isolated non-tuberculous mycobacteria in a specialized hospital in
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[Abstract] Objective To investigate species distribution and antimicrobial resistance of non-tuberculous mycobac-
terial pulmonary disease (NTMPD), and provide basis for clinical diagnosis and treatment. Methods Positive clini-
cal isolates cultured with BACTEC MGIT 960 system in a chest hospital in Hunan Province from 2017 to 2019 were
collected, non-tuberculous mycobacteria (NTM) was isolated by MPB64 detection and PNB/TCH medium growth
testing, NTM species were identified by 16Sr RNA, Hsp65 and ITS gene sequencing, resistance of Mycobacterium
abscessus to 10 kinds of antimicrobial agents was detected with minimal inhibitory concentration ( MIC) method.
Results Among 10 443 positive strains reported by MGIT 960, 1 227 NTM strains were isolated, isolation rate was
11.7%. The top 4 strains were Mycobacterium intracellulare (27. 8%), Mycobacterium abscessus (25. 3%) ,
Mycobacterium gordonae (16.5%) and Mycobacterium avium (16. 1%). Susceptibility rates of Mycobacterium
abscessus to amikacin, clarithromycin and linezolid were high, which were 94. 6% . 87.5% and 82. 1% respectively,
while susceptibility rates to other antimicrobial agents were all lower than 50%. Conclusion Mycobacterium absces-
sus and Mycobacterium intracellular are the most prevalent strains of NTM in Hunan Province. amikacin and
clarithromycin can be used as the preferred antimicriobial agents for clinical treatment of patients with Mycobacte-
rium abscessus infection in Hunan Province.
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Ik 45 #% 43 B #F B (non-tuberculous mycobacte-
ria, NTM) & —Fh 2% £ ZOR 1T % B B0 72 BE F 4
¥ 5 K T B (Mycobacterium tuberculosis, MTB)
55 A RE 51 2 Fhge st G A Ok, i A FE
NTM & JF Bop 2 B I, BEA Bl E NTM
SR I B A HAT - AT U NTM i, i NTM i
M (NTMPD) NTM R ik & 4e A1l £ itk NTM =
W2 EF ARG . NTMPD [ % 9§ 5 3% 4F
T R AR X R B A AZ AR AL BRI
TP RZER R 6 IR 258 liRie a8 E
WEREITIE . AfiT%F NTMPD f83A 3R A B fin i, NT-
MPD 236 F 4 R ME B H A ok 1 6 T 2 5 | S i PR =
AR AR 20172019 4
A I} R g 55 37 23 18 1) 40 RORT TR Wk PR PR A 7 7 ol 46
FE » I X0F e FR R o e e 3 SR T R AT 24 B0 I 3
St NTM B B4 A S it 25 ¥ & 76 0 e K23k
NTMPD $ A& 45 .
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1.1 BB 20172019 4E W4 MR IE e &
BACTEC MGIT 960 System(f& ff MGIT 960) B 5%
FHAERY 10 443 #RAR 552 23 BOMF Bl PR 20 525 1 7K
1.2 2&RXMEMNE FRA-DIFHFE A iEHE
AR (PNB) 5 57 3 K WE Wy-2-32 TR F (TCHD K5 3%
L0 T B it VLR AE W HOR A W) MPBo4 5t J5 46 ) i
G RGO W A BTN BB AR R i F R Al
lab-aid 824 #% M 4% B M H e &5 300 W °F S 1) B3
AR\ . PCR RO k55 W T b o 4 X 48 4
WAL AL 51 i A st B SR E ARG R
A5 . PCR YA A LM H R AR, R
A K A #F 1 (rapidly growing mycobacteria,
RGMD) 2 il 1 T 38 3K €t R B A vl .

1.3 #xkizdsk  MTB X BARMERE R H37RV
R A5 1200 2 b S5 0 25 B At L 24 505 4% TR bk 4 B
{04 % BR i ATCC 29213, i &% R 8 g /i ATCC
27853 T TLA: B I PR A 56 vl

L4 FFR T &

1.4.1 B AHEE=E MGIT 960 £ 3k FH M E
MREGUIR G (IR V45 B 20 B 18 st MPBo4 £
I PNB 1 77 2 AE K 50 TCH Ky 77 2 A KOk 5
W oE WY S5 R oy KR B BB A BE (Mycobacterium tuber-
culosis complex, MTBC) A1 NTM, i 5 2 1E & J2 bR
W 2 QS A0 S0 0 = A S0 AR D AT . I3k 1,

R 1 BT E % E LS MTBC M NTM W R #E

Table 1 Judgement criteria of MTBC and NTM in Myco-
bacterium identification testing
g MTBC* NTM
MPB64 i Ji + -
L-J B35 5k + +
PNB 8 77 5 - +
TCH ;77 4 + +

T+ RIS A K — R APPSR A K« Hop )
BiAF /e TCH #5773 EA K.

1.4.2 NTM ¥ # % =

1.4.2.1 DNA R w#HELEHNNTM j5,M L-]
(] (% % 77 B AR T B ) B 2 R BRI 5 B T AR BEER
K, i JT lab-aid 824 Y #F 2 B DNA, | g FHAE5E
PRI B AR R S — 20 CLRAF#8 H

1.4.2.2 BEWEEER N (PCR) R 16S rRNA,
Hsp65 . N %% 5% [8] B X (internal transcribed spacer,
ITS) =X 51 ¥ 15, 16S rRNA EiF51 ¥R 57-
AGAGTTTGATCCTGGCTCAG-3, F #5149 N«
5’-TACGGCTACCTTGTTACGACTT-3"; Hsp65
Bk 57-ACCAACGATGGTGTGTCCAT,
TiEsl R 5°-CTTGTCGAACCGCATACCCT -37;
ITS FiE514 0 5°-AAGTCGTAACAAGGTARC-
CG-3’, FEsl ¥ K 5~ TCGCCAAGGCATC-
CACC-3", 16S rRNA 7= #51 500 bp, Hsp65 7= 4
400 bp.ITS ¥ 380 bp. PCR [ Mi{k %30 uL: I
T ¥4 1 pL,2X Tag PCR Master Mix 15 pL,
ddH,O 12 pL,DNA it 1 L. [FREF S PCR &
IOE A 3 SN 5 A% 3 RN TR e S 42 o R 285 A% 0 A
FEUR B M 03 4% . He R RE T T HE . 94 °C AR
5 min;94 CA8 4 30 5,57 CiB & 30 5,72 C ZEfifi90 s,
25 NI ;72 CLAEAf 7 min, BL5 pL 473 7=
FE 1 BEREBE (F GelRed #%2 Y kh) % 1 Hh A 7k , 0
gL o

AN =H o

1.4.2.3 WP K EPEME X PCR 471 ™ ikt
U TR R A W) HOR A R A 34T, A
BLAST B4 0 1y 45 32 10 ik ] e 1) 5 36 [ [ 57 4R
P14 A A% B H 0 (NCBD W3 Chttps: //blast. nebi.
nlm. nih. gov/Blast. cgi) {E [a] J& 14 8, #5 2 JE =
97 % BRI 4 7 TR

143 gk 2R E I IR 58 50 % b e AL
2> (Clinical and Laboratory Standards Institute,

CLSD{(M24-A2 5/ Whn ™ . %l RGM 25 AR A6
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D0 Je Fob 43 AR B 10 Bh BT I 25 90 19 MIC fH 8B R 960 55374 B B B REEC53 0 ol 3 342.3 535.3 566
GUR SIS I COM24-A2 45 /) AR & BE W45 R R Rl B NTM 371,403,453 #k . & 4F 2

AT . B Ak 11 1% 11, 4%, 12.7% 5 3 5

1.5 it 54 W Excle 2016 {4 %} ¥k} 9t NTM 1 227 #, Bk R11. 7%,

181t 5. 2.2 NTM @A %2 4R 1227 # NTM 1, &
DU P 320 A7 A o 68 5 o S0 o D00 20 D 1 PR v B &

2 HR 1189 F i 2 B R 8 i IO A, 1) B 40 0 2 P 43

FEFF 1R (27. 8 %0) R A B AP 1 (25. 3 %0) L KB 3B
2.1 S EMHEBHELTLR 20172019 4F, MGIT FFRR (16.5%) S0 R AT (16, 1%) . L3 2.,

R 2 20172019 S FE 4 MR B NTM B Fh 23 A 17 50
Table 2 Distribution of NTM species in Hunan Chest Hospital from 2017 to 2019

2017 4 2018 4F 2019 4¢ it
[Rs st
WREC MR () WREC MR (0 B MR 0 BB MR (0
RaERKIFEERDHITE 85 23.6 120 30.9 148 33.5 353 29.7
Jife i 3 B HF T 74 20.6 100 25.8 127 28.8 301 25.3
> KO 5 1.4 8 2.1 9 2.0 22 1.9
18 5% 43 R AT T 6 1.7 12 3.1 12 2.7 30 2.5
BEKEERIHITE 244 67.8 235 60.6 268 60.8 747 62.8
L P 4 A A 106 29. 4 105 27.1 120 27.2 331 27.8
e S T 62 17.2 56 14. 4 73 16. 6 191 16. 1
KB I BT T 71 19.7 60 15.5 65 14.7 196 16.5
HEBEHT A BT 5 1.4 14 3.6 10 2.3 29 2.4
Hit RS BITE 31 8.6 33 8.5 25 5.7 89 7.5
&it 360 100. 0 388 100. 0 441 100. 0 1189 100. 0

2.3 NTM g#eRmsE R NAPERRE] FUG I R FF RO TR B2 L g 37 B 3R R0 ) 4 e i 1 80
LWy NTMPD L J50 5 e b 2» B R i 38 2> US4 B 94, 600,87, 506,82, 100 . X HoAth
WA HEAT T 25805 . 49RO .50 BRIRIM M B YW BURERIIRT 5000, WLk 3.

R 356 BRI X BRI 10 Fhbi i 259 1o 25 B R

Table 3 Antimicrobial susceptibility testing result of 56 strains of Mycobacterium abscessus to 10 kinds of antimicrobial agents
e MIC i [ MICs,  MICy, R A Y 2
(pg/mL) (pg/ml) Cug/ml) g WARH(%) BB HRECS) BB RO
N E 0.25~>4 4 >4 13 23.2 7 12.5 36 64.3
SPGID A 0.25~>8 2 8 14 25.0 16 28.6 26 46. 4
(1P Sy NS 1~>64 2 8 53 94. 6 1 1.8 2 3.6
TAT R <1~>16 4 16 8 14.3 22 39.3 26 46. 4
PSS 0.25~>16 >16 >16 6 10.7 2 3.6 48 85.7
RVE=S 0.06~>16 0.12 8 49 87.5 0 0.0 7 12.5
) 2 1 iz 1~32 4 16 46 82.1 8 14.3 2 3.6
T e 45 e <2~>64 32 =64 6 10. 7 12 21. 4 38 67.9
LAETET 8§~>128 32 64 23 41.1 31 55. 4 2 3.5
Sl HENEH EM:  0.5/9.5~>8/152  4/76 8/152 14 25.0 = = 40 71. 4

e~ RS R CLSIM24-A2 51 ) RGM X 52 77 fiff i Y Bl e v 8 SR8 8 A ) 5 W (L
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T D7 R 4 S5 A AT A A R
RS NTM it 23 & . AR AT 45 R oK,
20172019 4Fi% Bt NTM £ R0 11, 7%, K R
ABAE LTS 5 H A E R a8 R 2
A 5L DR 2 I DR 5 50 25 6 36 B ) AN e 4 T L 2
GBI T W) HOR [ KR 22 1 NTM 5y
B VKEE HOR s B AR N 18 R B ZE PRI e
IR | G g A o R 45 1T 3 22 55 5 2 NTM &g iy A
LT A

o1 T NTM i 5 25 2% 5 A AH ARL Y Il R e IR . 4
B Wi XE . NTM 0 i 5 A 2 A8 T8
555 A AH AN [R] S AN [5) 11 b 0 470 187 24 ) 1Y SRR
PEHLAR ] B0 7 36 97 A e BEC 7 o M T b 2
FE A2 I PR IE 012 B AT OB 9T R . A AF 5T
BEA o M 16SIRNA L Hsp65  ITS [ 5 7 51 241 i 2%
S8 NTM %858 2 FoKCF- 85 2R 878 1 R 23 5 0
RGM 3 22 e i 73 BT 1 18 2R K 3 BUFF I (slow-
ly growing mycobacteria, SGM) 3= 2 2 jl PN 43 A FF
PR 3 BT B . A R 28 R 0 I PR AR A B2 SR 7T 43
BURAE NTM, AH LR 30 il 6 9 1% L il 37 A6
AR NTM B 35 B A9 aT REPE oK™, il
NTM &G et WA R 2 5 — N - B RS
& ( Mycobacterium avium-intracellulare complex,
MAC) e i 73 B T 3 5% 357 70 A A T 0 68 R o A6
FRRE . B 4% e B B B, KB 40 A8 2 A i A
PR . Hoak A bn A LR T 2. [, 9% B O B Y
NTM & 2L MAC Fif i o3 B 1 o 32 23 A i 00
55 1 A MR A 45 IR A AR AT HAE NTM 3 4
M B e 22 S — 2B UESE NTM Fhg
o3 A H BT MR R S () ) S8 A [R) DX R A
AR, 2017—2019 FZ ks £ i) NTM f,RGM
o th B AE T JUH IR M B o3 AT B TR, ]
AE 5 1% B¢ KB 23 12 S8 A Tl 7 e T G i A
RGER S S IUNN I E P SR 375 N (7 S TN
31 1 O 0 ORI AR T RE AR AR 1 T g B 3R
AR FE 43 B KB A AT T o E R L AR AR
15 Y TR I 2 DA L T R 2D TR AT E

(ARG 53 KA TR 12 W 516 97 & K 3R
W AT AR AR S 25 0 L AR S AR AR 24 0 g 2
PEFEAR N BURBIRIT 259 . A WF IS5 R Bos Bl oK
RS B B o RCHE T BT T R e R, B R R

94. 6% ,MICs, /MICy, 43 5] Ky 2.8 pg/mL; H K& e
P %, %R R 87, 5% . MICs, /MICy, 43 31 K
0.12.8 pg/mL; O I 25 e i, SUBCR 182,100,
MICs, /MICy, 53 5 K 4,16 pg/mL, 5 H il BF 5% 45
AR — L ORIk R R A R R A E N
2 e R VA T I i 43 R R IR HR A AR S B 1A 25
Y. FIZsmefi 2 FDA Lk F T 3697 55 2% PH P B sk
Y 1) Tl A o R 2K 24 ) I A R 0 A 22 Y T T T 24 4
g Fl MAC YL IR YT o« ASTIF I v ) 25 M Jre Xof e
Ji A3 AR T R R G 09 B TR 1 A0 R AL AT 25 W)
AN BB BT LR S V6 7 T i 43 SO TR J%6 G 1 % ik
25t AR R T e T R O Sk AT T
(A TiRS 245 5% (3. 5 26 AR (HL BB AN w8, LR P 5 3
Sy TR AR (55. 4%0) 25 45 F A AE A KA 2% I R
AT AR AR MIC BN K 25500 ko D3k 380 5 8 1Y 1l 2%
W B AR 2 1Y) A A, AR AT A 0 I R 45 2 . AT
fd1 Sk FLVG T AR 16 9T I M o3 R TR RS 1Y IR I 24
M. WFEEDT T F L NTM RS 1 74 I7 505, 32 L
TRF DA B B 0T A0 ASCFE R VR S BT B 9T R
4T MAC, Jie i 73 ASCFF B 23 RORF TR B 7 303
25 R WIFN @ X 25 B BURME B OCE %,

ABEFEAFAE— & 1 )=y BRPE - H A28 B R A KR
Fo A ml A7 1 25 Bl H3E T RGM 25850k I e
AWF I AR RS M5 A SGM Ay 25 4 s 5 4h,
RGM 2y fgtir 2018 4 10 JJ A dq B 5 2 i Wa B
HRAEWE AT E 2019 4FEJF & RGM 245 f A )
ASHIE T 1) I i O BT T B D L 24 s SR ] BB AR TE
it Joi S A0 5 0L 48 A0 Tk 8 AG T HE X 10 B Bt 1
W) UG L
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