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Table 2. Current status of DST methodology and critical concentrations for second-line DST

Dirug group” Dirug DST DST DST critical concentrations (pg/mil)
category method
available
Lowenstein- | Middiebrook | Middiebrook | BACTEC460 | MGITSED
Jensen® TH10" TH11°
Group 1 lsoniazid [ Soiid, iquid | 0.2 02 02 01 0.1
First-line oral anti-TB agents Rifampicin | Solid, liquid 40.0 1.0 1.0 20 1.0
Ethambutol Il Solid, liquid 20 2.0 [ 2.5 2.0
Pyrazinamide Il Ligquid - - - 100.0 100.0
Group 2 Streptomyein Il Solid, liquid 40 20 20 20 1.0
Injectable anti-TB agents Kanamycin Il Solid, liquid 30.0 5.0 6.0 4.0 -
Amikacin Il Liquid - 1.0 1.0
Capreomycin Il Solid, liquid 40.0 10,0 10.0 125 25
Vismycin v Maone - - - - -
Group 3 Ciprofloxacin™ [[ Solid, liquid 20 20 20 20 1.0
Fluoroguinolones CHloxacin 1 Solid, liquid 2.0 20 20 20 20
Levofloxacin v Solid, liquid - 20 - - 20
Moxifloxacin I Liquid - - - 0s 025
Gatifloxacin i Solid - 1.0 - - -




Kputuueckue KoHueHTpauuu, nepecmoTpeHHble B 2012 r.

DST
Drug group® method DST critical concentrations (pg/ml)

available

Léwenstein- Middlebrook  Middlebrook  MGIT960
Group 1 Isoniazid Solid, liquid 0.2 0.2 0.2 0.1
First-line oral anti-TB agents Rifampicin® Solid, liquid 40.0 1.0 1.0 1.0
Ethambutold Solid, liquid 2.0 5.0 7.5 5.0
Pyrazinamide Liquid - - - 100.0
Group 2 Streptomycin® Solid, liquid 4.0 20 2.0 1.0
Injectable anti-TB agents Kanamycin Solid, liquid 30.0 5.0 6.0 25
Amikacin Solid, liquid 30.0 4.0 - 1.0
Capreomycin Solid, liquid 40.0 4.0 - 25
Group 3 Ofloxacin® Solid, liquid 4.0 2.0 2.0 2.0
Fluoroquinolones Levofloxacin Solid, liquid - 1.0 - 1.5
Moxifloxacing Solid, liquid - 0.5/2.0 - 0.5/2.0
Gatifloxacin” Solid - 1.0 - -
Group 4i Ethionamide Solid, liquid 40.0 5.0 10.0 5.0
Oral bacteriostatic second-line anti-TB Prothionamide Solid, liquid 40.0 - - 25
agents Cvclo.sermet - Sol,d o 30.0 - - -
P-aminosalicylic acid Solid, liquid 1.0 2.0 8.0 4.0

Group 5 Clofazimine

Anti-TB agents with unclear efficacy (not | Amoxicillin/clavulanate
Clarithromycin

Linezolid

recommended by WHO for routine use in
MDR-TB patients)

.II GLOBAL TB $;}\ World Health
PROGRAMME éﬁ) Organlzatlon
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Koppenauua OFX u GAT n Moxi (rigouts 2016)

Ofx> Gat
Ofx = Ge*

~

@e QFX = 248.0 mg/

GAT MIC (mg/L)

npewoHMXF=0.2.0mg/L

Ofx > Mx1

Ofx =Mxf

Gat> Mxf
Gat =Mxf
Gat <Mxf

OFX MIC (mg/L) <0.25 0.5 1 2 4 8 >8 Tot
<0.5 12 0 0 0 0 0 0 12
1 83 2 0 0 0 0 0 85
2 59 16 0 0 0 0 0 75
4 1 8 1 0 0 0 0 10
8 0 1 12 3 2 0 0 18
>8 0 0 6 4 5 0 13 28
Tot 155 27 19 7 7 0 13 228
MXF MIC (mg/L)
~OFX MIC (mg/L) <0.25 0.5 1 2 4 8 >8 Tot
X nop 12 0 0 0 0 0 0 12
1 75 10 0 0 0 0 0 85
2 35 33 7 0 0 0 0 75
4 0 7 3 0 0 0 0 10
8 0 1 5 10 1 1 0 18
>8 0 0 2 7 2 3 14 28
Tot 122 51 17 17 3 4 14 228
MXF MIC (mg/L)
GAT MIC (mg/L) <0.25 0.5 1 2 4 8 >8 Tot
<£0.25 120 33 2 0 0 0 0 155
0.5 2 17 7 1 0 0 0 12
1 0 1 7 11 0 0 0 85
2 0 0 1 5 1 0 0 75
4 0 0 0 0 2 4 1 10
8 0 0 0 0 0 0 0 18
>8 0 0 0 0 0 0 13 28
Tot 122 51 17 17 3 4 14 228
. ~~~
V 8 o0 X0 mg/L OBR Mfx S
. ~
vV 7 "o ¥5 mg/L Mfx R Ofx S
N\
V 1 0 FOomg/L OfxS Mfx R




Koppenauua mexay ¢pTopxmHOIOHAMU
(Coeck et al., 2016)
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BapnabenbHOCTb MeTOA0B (Coeck 2016)
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MepeKkpecTHan pe3nCTEHTHOCTb U KIMHUYECKan
Koppenauusn

.7 e : m m t TEinVitro® o t atgo hy 5 & @ 7
a o’ t c h o "o — t 'E h T mtteh goed " e i e
U~ 106c “ ¢ . patientsLfg h . om g0 " 7 "t~ aaQ@fg2 h
mg/ml (Yew,2003)
U~ 171 .=~ ¢ _eMor Lfx a — ~e™ 7o e x([@eéH.
2011)
U~ ot Y _ ohifvjtro YhevivdY o t e o Ofxefx ~ ~mte’eo
oxc e * o% . -eo e ' mte "~
U Correlationfor Gatrecentlyproposed(Rigouts et al, 2016):
GATMIC  Failure/ Percentoge ORr ° ~ am e x T o~ . —
(ma/L) relapse  Cure Total cured to fail 95% CI ) < 1 R
.h*mt > ™ X -
<0.25 3 84 87 96.6 1 - : - . ]
0.5 1 17 18 94 4 16  016-168 h =~ ,mt eGagomt =~ mte
] 3 14 17 82.4 6.0 11-328 e ™ " T T oEevy
2 7 5 16 563 218 4.8-993 D~ W o
4 8 715 467 320 69-1485 . .. O, om7Yy mo
8 5 0 5 0.0 undef 50% ~ e " Y2 mg/LZ "
=8 3 0 3 0.0 undef L R
Total 30 131 161 814 C.mo " GAT ™ .ocoae

— Ly, e T e oe to
GAT, gatifloxacin; undef, undefined. h . m t e tGAT Mt 'EO
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BbifiBieHUe pe3nuCTeHTHOCTU K GTOPXMHOIOHAM
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TecT Ha YCTOMUMNBOCTDb K AeflamaHnay
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NoarBepkaeHue nytem REMA : onpegeneHne MIUK B
KOHTPOJ/IbHbIX LUITAMMaX
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PEBVIIbTaTbI ceKBeHMnpoBaHMA LUEe/IbHOIro reHoma
KOHTPO/JIbHbIX LULTAMMOB

Code | #strain | MIC ddn (Rv3547) fgd (Rv0407) | fbiA (Rv3261)| fhiB (Rv3262) fbiC (Rv1173) Lineage
OTSK | N0268 R Insertion pos: 3986911 Phe 320 (silent wt wt wt Beijing
OTSK | N1002 R pos 3987149 CA->C DEL Phe 320 (silent wt wt wt Beijing
OTSK'| N0185 R | INSERTION + GTCA (pos: 3987023) wt wt wt Trp678Gly Leu 55 (silent) LAM
OTSK'| N0184 R Pos 3987023 G->GTCA INS wt wt wt Trp678Gly Leu 55 (silent) LAM
OTSK | N0652 R Leu107Pro wt wt wt wt LAM
OTSK | NO0339 S wt wt wt wt wt LAM
OTSK'| N0085 S wt wt wt wt wt LAM
OTSK' | N0001 S wt Phe 320 (silent wt wt wt Beijing
OTSK | N0082 S wt Phe 320 (silent wt wt wt Beijing
OTSK | N0299 S wt wt wt wt Asp375Asn LAM
OTSK' | NO156 S wt Phe 320 (silent wt wt wt Beijing
OTSK'| N0400 S wt Phe 320 (silent) Val 5 (silent) wt wt EAI "Manila"
OTSK| NO117 S

OTSK | N0110 S wt Phe 320 (silent wt wt wt Beijing
OTSK' | N0678 S wt wt wt wt wt LAM
OTSK | N0097 S wt wt wt wt Try678Gly Leu 55 (silent) LAM
OTSK | N0667 S wt wt wt wt Lys 8 (silent) Euro-Am Sup
OTSK | N09%46 S wt wt wt wt wt Euro-Am Sup
OTSK'| NO0193 S wt Phe 320 (silent wt wt wt Beijing

\




Pe3ynbratbl MUK B KAMHUYECKUX U30NATAX
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Pe3ynbTaTbl CEKBEHUPOBAHUA LEe/IbHOrO

reHoma B OTHOWEHNN KAIUHNYeCKnNX nusaonAatos

Phenotype Lineage fgdl fhiA fbiB fbiC ddn Rv3547 nt change MIC
MDR Beijing wt wt wt wt Trp88STOP TGG->TGA 232
MDR Beijing wit wit wit wit Trp88STOP TGG->TGA 232
MDR Beijing wit wit wit wit Trp88STOP TGG->TGA 232

DR EAI wit wit wit wit Arg72Trp AGG->TGG 0,002
MDR Ural wit wit wit wit Glu83Asp GAG->GAT 0,001
MDR-AG EAI wt wit wit wt Arg72Trp AGG->TGG 0,004
MDR M. africanum WAZ Lys296Glu* wt wt wit wt AAG->GAG 0,001
MDR Harlem Lys270Ser* wt wt wt wit AAG->ATG 0,004
XDR Beijing Lys250STOP wit wit wit wit AAG->TAG 232
MDR-FQ | Eur-Am Superlineage wit Thr302Met wit wit wit ACG->ATG 0,001
MDR Eur-Am Superlineage wit Thr302Met wit wt wit ACG->ATG 0,002
DR Eur-Am Superlineage wit GIn120Arg Phe220Leu wit wit CAA->CGA;TTC->TTA 0,0016
DR Eur-Am Superlineage wit GIn120Arg wit wit wit CAA->CGA 0,008
S Eur-Am Superlineage wit GIn120Arg wt wit wt CAA->CGA 0,004
S Eur-Am Superlineage wit GIn120Arg wt wit wt CAA->CGA 0,008
MDR Beijing wt wit Phe220Leu wt wit TTC->TTA 0,004
MDR Delhi/CAS wit wit Lys448Arg wt wit AAG->AGA 0,008
S Eur-Am Superlineage wt wt Leud47Arg wt wt CTA->CGA 0,004
S Eur-Am Superlineage wit wt wt Thr273Ala wt ACT->GCT 0,002
S Eur-Am Superlineage wit wt wt Thr273Ala wt ACT->GCT 0,004
S Eur-Am Superlineage wit wt Phe220Leu | Thr273Ala wt TTC->TTA 0,008
S Eur-Am Superlineage wit wit wit Thr273Ala wit ACT->GCT 0,008
S Beijing 9‘ wit wit wit wit Thr681lle ACC->ATC 0,004
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BbiBOAbI B OTHOLWEHUU AelaMmaHuaa
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TecTupoBaHMe Ha YyBCTBUTE/NIbHOCTb K 6beakBUAUHY



TMC207 nan bepaksuauH (BDQ)
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Meansiation” Atransiation (Hartkoorn RCet al., Antimicrobial Agents and
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T/IM K 6ea4aKBUNANHY B KAIMHUUYECKUX NCNbITAaHUAX
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Aunana3soHbl MUK pana KOHTpONA KayecTBa
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TecT Ha YUyBCTBUTENbHOCTb K 6epakBuamHy Ha MGIT
(Torrea G al, 2015)

Distribution of BDQ MIC in MGIT and 7H11 for PR and PS strains . .
Distribution of BDQ MIC for WT strains

(a) MGIT960 (b) M7H11 "
35 45 ECOFF M7H11
| wM7H11 ~ MGIT960
30 40 =2 %
" 35
25
g £ 30 s 20
5 3 25 2
e ECOFF S ECOFF g .
et , 5 20 <
g B PSst 2 , g
£ 15 srans 2 15 m PSstrains  E
2 O PRstrains 2 — ) 3 .
10 4 10 O PR strains
ECOFF MGIT960
51 : |
0 | T | ,_|| —
0 PRI P >V
Qq) Qb 'G’ ’{? Q?) > v ’i))‘ LQ‘Q Q'Q O 07 o O © 04 7 . % : 7 - 7 ’ % , ,
o o° o7 o 4 0008 0.015 0.03 006 012 025 05 1 2

M7H11 results

MGIT results R S Total
R 18 0 18
S 0 74 74
Total 18 74 92

MGIT results obtained using ECOFF 1.0 mg/L breakpoint
7H11 results obtained using ECOFF 0.25 mg/L breakpoint



TecT Ha YYBCTBUTE/NIbHOCTDb K GeAaKBMI'IVIHy: BbiBOAbl

MNpepenbHan Touka nepenoma Avana3oH
KOHLUEeHTpauusa (ng/ml) KOHTPO/A KayecTBa
ECOFF H37Rv
(ng/ml) )
7H10 " h 0.015-0.12
7H1T" " h 0.25 0.25 0.015-0.12
7HY x 7 'EREMA) 0.06¢ 0.015
MGIT960 1.0 1.0 0.12¢ 0.5
LJ NA NA NA
o_|o_xa<et* oﬁ*e* c<h h<meQ"BDQhD
ch . e ;" mte . o9 ¢, ﬁvO687(Amdr|93étal 2@13 _
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(Torréafetaal 2015)
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