creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

RS AL sh=E

AAF F2H8 A (cord formation)

AHANEE AT 14 oA WA F71

M. tuberculosis Cord Formation and Primary Drug

Resistance Evaluation for Tuberculosis Treatment

2015 6 ¥



A3 A #2384 (cord formation)
ARATE 9% 13 A A B

M. tuberculosis Cord Formation and Primary Drug
Resistance Evaluation for Tuberculosis Treatment

Aznr A 3 &
o] =& BT YA Y=o % AT
2015 @ 4 €
Ae&dstny RAYES

HA%Y BATHY
o473

AR ML Y EBE AFF

2015 d 6 €

4 4% =249 (@)

»9d3 AFd Q)

9 e q3 A (D




ELEL

AT F2YA(cord formation)d} ZAHXNEEZ 93 11}

kA A 871

A7HE ¢ A AAMAF SR AIDSel olo] Al AMY

o

A9 T A

il

AA k= 29 Agkor OECD 7= & f-guete] 238 24E El

A

ARES 7P w2 S Bola vk H2 29 W sl Sk e

¢

AW A A3 (multidrug—resistant  tuberculosis, MDR  TB)¥%
FH A PA A3 (extensively drug—resistant tuberculosis; ©]3F XDR—

TB) #ol 2% HAe] & do] Hx ek ook g kAU Ade

&S 23 ARE Sd T HlETe AAE] wEed A AR A



A )
Lou o J) n
ﬁo ;IY‘” N OﬁE ZI f
™ " = : : E
.mﬁ 5 I 0| o _ ~ 1__/l 0
no o= B o S = T 2 < 0w %
R & o T0 < X o oo o n
T = R W W = = 2
_ —_ o iy = ~ ™ I - ﬂr 4 _fn@v "
<A 0 =r < ¢ 3 .
G F wow o ow 3 0w oy " ° s
o Lo w5 T ;% - &
ﬁ.l Jml — 0 X ﬁ! ¢
w0 X L = W = o =g - : A
o K w X" o7 % B TN O h
BT o om X os I 2 » : 3
= - i To! X .
E) TFox o F S S h . §
® o g = W T z L 5 5
nd < = weoo 3 ° . - -
= oz X0 s 2 5. yoR g B
- ) g o S el )= @) RO = ! w o
T K s T owm F ™o © L2 oE s
~ N — —_— _6_l JH.._ zel ol < A
= B — 1A o 0 N Q 2l ! : A ; m
B ot N = 9 = o e (i i " Z
ﬂﬂ \ ‘M )A_i EE 5 ) o L.U ﬂD &
T T T KU T S - =TT s : 3
5 B < 7 i S 0 _ B
= T % X = Y o 4 £ ) »oox % PR
= e ko) f— < =} ko) ot 2 i o _,I
) 3 X o ; mw
o S s o iy A s | - 4 -
nb 7_ 5 i © K N —_ o nM frre) dﬂ
: | m & " - S © 0 70 Uu o o 7o MM
S T 4 ~ <7 o ° T wooAF S T T3
: . : u 5 & ~ =
2 - T T 0 ) °) ~NA — N
I N M) o M T £ % : | .m
Q o A o To 8 = E = . _ :
: o > o o Rl or 6 e < o
~~ O] ® HL A_l :
) ° . N olp oy S x = : . mﬂ :
s o+ ¥ T & T o~ = = < K i - 2
= = 2 0 o ) ol o0 o] [ © T
)= = T ql w0 E o e ¥ ‘ i .
= _ ol = Fy! = = i L HL_l . X eyl h 0
Tl ~ = ) S > :
o ¥ = 0 e da iy I qr - —
Ed K o _ o © o = g = g < :
z ¢ v P o= % E BoO® AN ol S
5T %0 S T ™ W = z 1 .
) o0 "
b © 5 Yy =
% or


http://terms.naver.com/entry.nhn?docId=486626&ref=y
http://terms.naver.com/entry.nhn?docId=491653&ref=y

B

ol

o

o]

3

0

B

4

o

Nfo

)

a4

of Az Apdel ojupA]

vhestel S7batel

AT Ans

/2)]—

e

!

o]

Ein

oA A

)

A7 20129 5€HE 2013 129704 A A eH

58371% thao =z, AHAA A

3

=
K

58341

A

s

AFAT: ATl

A

#

19274902 33.0% %t} Isoniazid(INH)$} Rifampicin(RIF)2S] 7+

Hd/3Ad 50571(86.6%), WA/AHA 4071(6.9%),

o
e

AR &

AA

sl

A

373

17(0.2%)°]H, t2to]

Hard /g

377(6.3%),

W73/

3

/75

d

A

i

14471(75.0%),

A Aol A 2

A

d

o
73

2471(12.5%), WA/IA 247(12.5%)0)9l o, 2+



36131(92.3%), Wd/7+74

I

Ape

e

A

e

INHS} RIFQ

A/ 13 (0.3%)7 o]t

167 (4.1%), W/ 1371(3.3%),

(48/192)% 2F

25%

INH A&

Aol A 2

e

A

3

€]

AL
2]

Eia

(29/391)°]

AA A INH A 7.42%

Ak
al

AA A el RIF AR 12.5(24/192)

374

=okor (p<0.0001), ¥4}

2l3kA

l AR

AAS] RIF W4 3.58%(14/391)°l H]3

374

=y
-

=%t (p<0.0001).

<}

o
ﬁo

e

p2il
=

Z

ar

At

A

oA

12}

3

o

ol

oM 2

3= A

[¢)

srelahgln. watol

/g ml&ol

) &3] Al (Rifampicin)

o}y Y (Isoniazid)

A sA

5

1=k

ST B

el

g A slo) ¢

ﬁ’

d37F e

iv



FQoLol: vAUYWA" AI(MDR-TB), FHY YA (XDR-TB),

w2+ A (cord formation), cord factor, TDM(trehalose—6,6" —dimycolate)

8HA: 2012—23736



-

I. A&

12

%
M

B!

14

- s 3 ) P

a7 By

II.

15

ﬁ?;ﬂ)&l—

16

‘18

‘19

20

21



om. 2%

23

QUTLTAF F]Qververeerereeresseseinseesesete ettt

27

30

T IRFOEA] LA eercereerrreenieniiniiiiiiis i,

S

3

(<]

AF
A}

Eis

3.

#
iz
jazel
0

4}

w

4, Ao

w

™

46

47



List of Tables

Tablel. Characteristics Of study [=5 (e} 11s BRRR R R R R R R R R ETERRCRETRERER LTS 26
Tablez. Cord formation group by Yo {o SRR R R R LR EE TR IR RCTELRLREEEETIEE 28
Table3. Cord formation in tuberculosis by drug resistance--------------- 30

Table4. Isoniazid(INH) resistance in cord and non—cord tuberculosis

baClHl .......................................................................................... 3 1

Table5. Rifampin(RIF) resistance in cord and non—cord tuberculosis

baClHl .......................................................................................... 32
Table6. Cord formation by disease and smoking status. --r-«-=e=eeeeeeees 35
Table7. Drug resistance by cord formation in DM:«s««seeeeerereereeanan. 36
Table8. Drug resistance by cord formation in non—DM-::-+seeeeeeenene 37



List of figures

Figurel. Algorithm for treatment of Mycobacterium tuberculosis - 10

a: Cord—formation of tuberculosis bacilli in Acid—fast stain( x 100)

b: Non—cord formation of tuberculosis bacilli in Acid—fast stain( x 1000)



I. A&

1. a7 "3 & 994

A3 (Tuberculosis, TB)< A3 (Mycobacterium tuberculosis, MTB)

S dRlo® s 35V gy or, dAAA SR AIDS o]o] A3l Af
el T wAE xA stk 20129 AARAY]FH(World Health

Organization:WHO) 2] H o] =2 AAF O R snf} A2 A ot

>

bare

12

= W 860wt g el ol=m, sfuir; 1307 o] AIFMow He

43

o} Sauels OECD 719]= % A9 9as 9 Alggo] 7}

KX
=

82
=
x2

&

ke
rlo

Boli it} 2012¢ A= ] A | A gk}

tlo

==
LN

4

T 39,6457, Ao R 3t AV = 2,466 0%, HAY TEH F
Aoz Qg AFgAZF 7F gl Hels de Wy FUkel §
kAl A A 3 o (multidrug—resistant tuberculosis, MDR TB)% Z7}3}
A glo] & fldel Ha ok FAA T B kARl ofolut(isoniazid)
o} & (rifampin)el  WAJ  ohAIWAE A3 (multidrug—resistant

tuberculosis; ©]3F MDR—-TB) #¢ <77} A AAIFC=z FA7 ¥
5



o FHtoe= tAlWA A3 5 Fluoroquinolone 9F 2xF 43 oF
#|Q1 kanamycin, amikacin, capreomycin®] W/do] A7 FH A A9
(extensively drug—resistant tuberculosis; ©]d} XDR—TB) #°o] 23
Ao 2 f1gel Ha vk vAlAE Ay} mpriAE 3 LA

Ao A=Y F WSS 55 BAAT oAUy AL ge

25ttt

WHO+ '2014 Global Report on Surveillance and Response's %3] 4]

2013 A AlA GAWE A A= 48%F Yo m AL 3.6%7

o,
i

Lol o]F 15%F Wo] AgEl= Aow F 1= ST = N1 ) v R = S A=l 1



)
)
™
7

—_
fite)

g2+ 36,0898 & THAIWA

I

M=

113507 yAad

1))
~
o
B
E

ze

oF
HH

o

,._m__.o

)
~
o

3

™
<!

—

0

B!

Njo

o

gap vl go] &

3A
=Ly

or

Mol el s

ST
X

A 2ol w2 Al

[e)
pu

ol

o 4

o
oo

AhEel ol

).

S|
Ay

=

9 x

B2} gy, A

< R

d=4

Aol &
=

kls

o o

stetaWlo] = o] §H

s

Al

49

&

MDR-TB ##}9]



g AFEEtE FdAAAE= 9~10F ATV Qd=d), o] F Aradyr =

of A57F HA ¢ko} Aol & A o= Ag dld kel dis iAol
At weteh S F8A A AARE A Ao A o] Wk A

Aol o= $xpo] Aasate] =
7] Ag& FAqA el Fhadol vk 7Hskel 12 A A1 ofot
(isoniazid, INH), #&¥(rifampin, rifampicin, RIF)¥} 3$HA ogH=
(ethambutol, EMB) 18] 3 32} o}lu] = (pyrazinamide, PZA) & 47}4
GHAlE Wkl 2L ABS FH, olF 4/0€ Ft INH, RIP HEi=

INH, RIF, EMB® A &3l 2HRZE/4HR(E) WX <= AREstal vt 34



b=

1

INH, RIF

o slel k.

b webA e

o

obAlw AbgETh T

St
=] 3
=

7] X5$ MDR-TB %z} 7o) 2

H $2

-

9 12 ¢kA¢l INH, RIF] t)st 343

4

aH

SEER e

1

0]
hia

Atk weEkA, A

P
T

£ 0% streptomycin®} kanamycin®l
ethionamide ]|
ethambutolel] 2]

=

i3

w

i
iy

0

<+

g7 INH,

of o5 dlow A

Fope] 5

s

X

=t

_ql

0s
aﬁ

A

RIF ]|

3l = Sl Ha

S

9

=
=

A

1~2784o] Q% of 22 kAl A 8A]7]

Itk A3 H

AR

o

=

T

Oo]

43}
=

o o7

=
=

aH ;‘(]

44 A

1

oFo] £ ghob WYOE ol ¢H 1 7
2

7}



U FE, MORTE

e
S B

ez

A7}X| QR AR

INH, RIF
ETB, PZA

— |
(13} S@an)

2 FEER =T

FES WYEH, xorTE

X B EEA T
2THE 0 AFP T

=

A
=3

Az gee] e A% 3

WjeFst A FAFR SAAAL A v
s Mg AN HAxehe ° D5 Folu Akl
Aolth. Aaujakst g Aslo] %A Ak 54 o)

10

I
LN

of 278l A



[e)

g Hj

| —

R

ARgE AAA H

]

T K| _ 3 il G
w2 0w =
! N, 70 o] of
Toa < i B W
° = 9 oo R
SR TR o o
5 [ L %
g b ® o1 -
(@] —_— o = JH.._
[ _,NM._ :.L :: ,Dro A..# = o
g of T T I m !
@) Iy O
A N AL ol N — wﬂ%
© B oo oW s =
Wo 22 o7 of B o7 m _m—umm
< _ =) B
m ® T E I e M
xS s WO B <
p— ~ -
Tog 202 T o9 5 "
w % D £ R i
o B o m 7o ol S R
o w3 X W X° T 0w
o < 7o S on
o oy 3} W~ T . -
~ >~ — —
¢ ¢ E = g W
I o CO
ol o | M 8 o] I ol
) - oy D
wo % b M S = wm
w _ N0 o Z N
. ) — Qa §
oy g w9 R
O T R G
= £ 2 Tz g ®
pogog 20 S @ =
fiTe) ~— ~ = OM

Lk AIA

A

[e)

=

11

[
Sl

oM Ao wHE TDM

v 54 4

o

o
R

o]

=
=

(1) TDM
(2) TDM
(3) A


http://terms.naver.com/entry.nhn?docId=489724&ref=y

o A
y H

[e)
3%

i

i

] TDM= HAelA =+

OO]:

Ao
=

o}F

o] ¥

<19l

(4) 574

3 o] o Wl ApgE) e

—

0

-
ol
o
o
M
oF
=
N
o)

o

ol

Robert L. Hunter® 4

Fog A ol

@

of W37} A4 & ofyzl, TDMe] At e] o714

Oo}:

2 o
= -

3

o
1l

17 #AIE TDMeo] 23

2]

o Fo

12



"
mr

B!

o

0|
X

M
oT

O

7,

R R RS

3l o
=

g R

hia

4=
=

]

A
fuA

FoopA oAl

N

o

=

fite)
)

ol
rH
g
ze]

¢

]

a

1}

de T

(€]

1) ddatafo]

o

0

+
B

o

B

M

Isoniazid(INH) ¢} Rifampicin(RIF)kA] 74 Ao

3¢ Apef o

|

=

T

Al A

o

SAp AN e e

o] =

A Bgoly

A9

6(;1—

!

“n,n_wo

o

7A
ol

25
B!

1

—
file)

12+ oFAIQl INHQ} RIF A®E

A W73 ARl A

=

&N

2

1

<

13

Bolx ekgkth. T, 'k 7]



Boltp7t 23t

Al L
=

d

(€]

Ak
Al

T, WA AdsArt o

ol

Al 77dol 9

A

&

A EE Al o

aH
=L

|

&}

(cord formation)

3. &9 B4

To
=0

OFEA

29

Al H] g Al A

ol %
ol %

kA A A (culture —positive):

F

IDLIE

) ul <

o %

=

Jl(non—code formation):

A

A (code formation):

al
34

4

o
[¢]

A

AA.
34
AA.

<

2) 72}
3) A

14



a7 B

II.

AT

AL X
=

20129 5 €5E 2013 d 12 €714

st

FE A e}

SN
Sl

Joll A weld 4

A % 583 AL dHoR, B4 A

i

st A3 1 2F ofAl WA

=
=

1 [KITLE A s5=)

fus

)

HA A ¥ (Isoniazid[INH], Rifampic RIP] — 2 3 A+

)

Ly

.
1o

EE
1

15



2. A WFHA

s

Zefol

ol o
=1

<9 A

gel

ETOEK) old Zhey

AEEE]

Seo] ek,

2rh

A \f

eHAl @

ol

o}~ (slide glass)

L
=

i <A HAE

o WjEolE HAs] s

It

Aol A

=
T

o] ¢4

aH
Sl

4

= <
T

A4 o

3

= ZEkro] oAl

Zajol

ol

o}

=]

;O,._

i

HL A

A W AAk

3)

16



o A4

5 ool & A~

a4 2

@ W Ak

g, A9

il

) §-

|

719

2~8

HE

o]

she

—_—

3lo
=3

0=
T=

A

AA aAA L QA A F FHE UE

1
-

Abell o] &%= B A]

<o)

ol

T

A7 Avd

=
T

2

i A

RERS

A A= FH 2ol

AT

s darh wEA e

AL LA A e 1]

=]
5

[e))]
=

al

I 3~8 2 2@ AJ7to] A

9]

0

NJo

ﬂomo

= ALdst

}oll A

,AO

AT

gl

< Aol

o o9 o

3)

T A8 €

o3
=y

= 2

" ool AFE AA

g 2 Ao = N—acetyl-L—

1=

z
A

7

[e)
4=

qAA

o]
ES

£y

At 24

<5

cysteine—2% sodium hydroxide(NALC—NaOH)¥o| ¢]

17



AA7E ¢5¥ HA+= BD BACTEC™ MGIT™ 960 System & ©]&3}o
M u) Z) o A 6 F wjkPty. BACTEC MGIT A€ Growth Supplement &
Bovine albumin, Dextrose, Cabalse, Oleic acid, polyxyethyline
state(POES)el™, =t AAE <&l Polymyxin B, Amphotericin B,
Nalidixic acid, Trimethoprim, Azlocillin < #7}s}3it}. BACTEC MGIT
detection ¥2]:= Fluorescent o] o] &= ikl A wj=|o] Al to]

AT A Adro] Anlshe AbAS] FAWSE AN R dEeith

18



—Q—tq, ﬁL

30
x

& (Serpentine cord formation)A] AEl FoFS BT}

FFAANRE A FS A@Ast= AAgd HANR o] ¥ T
2)Ziehl—Neelsen@ M- A4 IHAAZ  AxHo| HS 715
carbofuchin 98= FAA 1A 3 Acid—alcohol®Z ERE

st Aaae AEEY nAdF gRel @M P Wk

dob 9ol fRA=elA wui&(10008)E wAsE HFoA Adgas

stol 8k 4= Qlt}. Ziehl—Neelsen@ MHo| Aty o ALe] Felwjolt},

A=A HAN A A AT AAE PCR): A¥lst DNA & FE3+H9
A3 TR 2w O FFRE EQlske AAReld. Aot
Eo]A o7 EA3+= RD(Region of Difference) A <9 (M, A Behr et
al. Science 284, 1999)7} x#ol==® MTB complex(M. bovis, M.

africanum, M. canetii, M. microt)7} obd MTB w2 HA=3Y, MTB &

17



o

]

A

&

2]l

=]
- -

= rpoB f-73A

A&

TORE &

LA
[}

Mycobacteria ©f

7 (Nontuberculosis

tuberculosis)

237 (M.

sl

=3
o

Y

mycobacteria: NTM)S F&3& @ 4 Qlth. NTM ol A

o A &

=
=

w7}

A= A

o
\n

~

;OE

ojo

L

el

Az

ok
oF

¥l

i FE, HARd A =l

o]

Al

A

a4

F5

o9

7ol

§ A (Resistant:

9|

o

Y3 oW FF o

S)ol

7+4=*3 (Susceptible:

°f

Z}ekA|el INH, RIP

1

Aol M=

20



6. BAEA

B
i

1) droidael 4

SAS

System(SAS 9.4,

Analysis

Statistical

| —
R

SAA Y

A5

bl
ad

B
~
file)

|=]
34

sfo]

e oS

k)

Institute, Inc., Cary, NC, USA)EA X &1

Ay

AT vl

belt.

S

]

A A

< p<0.05°14

T
=
o

T

T

i
oF

A
M

X
B
=
B
X

X
B

W
A

aﬁ

—r

gl

s}o]
= 1t

chi square test@

21



W(Isoniazid) ¢} 23 (Rifampicin) <FA]

T

—_
fie)

o7
o
ol

0

o

B!

A

Al W] ¢

shel g2

LR

22



m. 23

AT s

A

2013 1€58 12974 A

ojAJo] 239O F 41.0%

o] 34407 59.0%,

A

3

1l
=]

=2 A stg o YAo] oA BT 18.0% ©l @tti(tablel). 2010 2

A AgME Gt o] xR T}

A AuES ®Bol F3ow #1093 A AuskApE o =

o]
HH

b AR £7] dEolwhe

L
—a

=

e 2 A

ol that ARl oAk

56.82 £ 16.05, {4 52.00 = 20.05 Al

[e)
g

S

e

23



FAHoM S AF A L= HFAAFS H]Eo] 56.64%F 0
AL 26.6%%0 HEH oA 94.2%7F SAS ok o] QAT HA 270E

1

oA}y Fst SAIAHEx—smoker)s 22.99%°| QA7 AL 11 H]E9]

35.69%% 14 9)1.262% K.t} =ttt A4 FAx == 2/0Y vwk 24

A= 20.37%g o HAlo] 37.71%E =& FAEES vERiLh Fdg o

Gl A9 Aol A ghe AlgrEel wla) A @] 23

o Fom A g Ay dads Zudvtn Bug vk e

oft
kr
ok
L)
el
ol
o
r2
-4
=
0
_>|~1_,
io
=
o
N
)
U
r
riot
_>‘i
i
fo
e
ful
32
o
i)
L
oX,

24



01449l W&o

| —
R

ZV7¢ 78 87T%S) 92.44% % Wi Eo] ¢

SA7E obd o yERgtow, |

Fact 76.60%7F 18t

S

Skafol] 9

o373 ¢] mlgol] =ETh

-
R

HHEE 73.00% 81.93% =% 180l gl

A5 A 6.10%7F HEEAE 9

Hjgo] A tEA] eFskth. ASTRHIA

).

o] AST, ALT, yGT

25



%
ol
ol
X
§2
32
O
Y
g
=2
=
&It
e

Y H2 91.07%, 97.90%7} Aoz oA

Table 1. Characteristics of study group.

Male Female Total
n % n % n %
52.00+£20.0
Age(mean+SD) 344 56.82+16.05 239 c 583 100.00
Never 79 26.60 224 94.20 303 ©56.64
. Current 112 37.71 11 462 123 2299
Smoking
E -
X 106 35.69 3 1.26 109 20.37
smoker
DM 71 21.13 18 7.56 89 1551
Hypertension 91 27.00 43 18.07 134 23.30
Hepatitis 30 8.93 5 2.10 35 6.10

TB treatment
. 46 13.69 26 10.92 72 1254
history
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of ol &3ttt ZA Y T Ad #APE A (cord formation) 2] Bt A ® >
54.0F17. 741 2™, #2834 (non—code formation)w 55.3F18.1°=%
& zbol7b gldith AR wEEE AddAts IS 53 71~80470]
22.56%E5 At 7 Ekom O gl EE 51~60(21.28%)A4 <
FT, 61~70(16.92%)A AFT o] s AA AT dEAHI AT

o AS 51~604 Aol 42.21%F  AAste] b =Sk
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71~80(18.75%)A A", 61~70(16.15%)4 98+ o7 #2F A4
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Table 2. Cord formation in TB patients by age.

Cord formation hon-cord
formation p value
(n=192) (n=391)
0~20 14(3.59%) 4(2.08%)
21~30 32(8.21%) 24(12.50%)
31~40 40(10.26%) 20(10.42%)
41~50 54(13.85%) 27(14.06%)
51~60 83(21.28%) 42(21.88%)
61~70 66(16.92%) 31(16.15%)
71~80 88(22.56%) 36(18.75%)
81~ 13(3.33%) 8(4.17%) p=0.70*
total 192(100%) 391(100%)

* chi squire test
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a : Cord formation

Fluorescence stain Ziehl—Neelsen stain

b : Non—cord formation

Figure?2.

a: Cord—formation of tuberculosis bacilli in Acid—fast stain(x100)

b: Non—cord formation of tuberculosis bacilli in Acid—fast stain( x 1000)
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3. AT 1xFA WA

Aol HE | AA 5837 F w2F Aol ® A9 1927°0=
33.0% t}h. Isoniazid(INH) ¢} Rifampin(RIF)2] Z=AAAF A A A AH]
&2 Z2F FAdA e st 2HA/2(S/S) 50571(86.6%), WA /3E
23 (R/S) 4071(6.9%), W3/ (R/R) 377(6.3%), 757/ (S/R) 1
2100.2%)019et. 2 T34 el A 9] INHSF RIFS] -4 AARE S/S
36171(92.38%), R/S 167 (4.1%), R/R 1371(3.3%), S/R 174 (0.3%)7
olom, b P4 g Ade S/S 14471(75.00%), R/S 247
(12.5%), R/R 2471(12.5%)°. 2 2t @ do A INH, RIF dl/d nv]&o]

9t} (tabled).

Table3. Cord formation in TB patients by drug resistance.

Susceptible Resistant
Total
S/S R/S R/R S/R
cord 144 24 24 0 192
(n=192) (75%) (12.5%) (12.5%) (0%) (100%)
non-cord 361 16 13 1 391
(n=391) (92.38%) (4.1%) (3.3%) (0.3%) (100%)

S/S: susceptible to INH, RIF
R/S: resistant to INH, susceptible to RIF
R/R: resistant to INH, RIF
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INHE=A o2 7544 AxE vws] B #2HEA 7oA AEAe
75.00%(144/192), WAl 25.00%(48/192)0]1 o, w2k B A 7ol A

A 92.58%(362/391), W/de] 7.42%(29/391)0.2 2L /3o

rlr

A INH Adn)go] EA 88 o7 9384 =t (p<0.0001)(table 4).

Table 4. Isoniazid(INH) resistance in cord and non-cord TB bacilli.

Cord Non-cord
Total
N(%) N(%)
INH susceptible 144 (75) 362 (92.58) 506(100)
INH resistant 48 (25) 29 (742) 77(100)
192 (100) 391 (100) 583(100)

P<0.0001 (chi square test)
kappa coefficient = 0.2075 (95% CI; 0.1309, 0.2840)
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RIF 7 % Rigals G2 wrA 87.50%(168/192), /g
12.50%(24/192)°]1R o 2+ v] FAdToAN= A5 96.42%(377—
391), WA 3.58%(14/391)°% RIP WA HELE 21 A ToA

SAHOE FoetA =%tH(p<0.0001)(tableb).

Table5. Rifampin(RIF) resistance in cord and non-cord TB bacilli.

Cord Non-cord
Total
N(%) N(%)
RIF susceptible 168 (87.50) 377 (96.42) 545(100)
RIF resistant 24 (12.50) 14 (3.58) 38(100)
192 (100) 391 (100) 583(100)

P<0.0001 (chi square test)
kappa coefficient = 0.1121 (95% CI; 0.0498, 0.1743)
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Table6. Cord formation in TB patient by disease and smoking status.

Cord Non-cord Total
p**value
n(%) n(%) n(%)
DM* yes 38 (19.90) 51 (13.32) 0.04
574(100)
no 153(80.10) 332(86.68)
Hypertension es 42 (21.9 92 (23.96 0.6
yp y (21.9) ( ) 575(100)
no 149(78.01) 292(76.04)
Hepatitis es 14 (7.33 21 (548 0.38
P y ( ) ( ) 574(100)
no 177(92.67) 362(94.52)
TB treatment
, yes 29 (15.18) 43 (11.23) 0.18
history 574(100)
no 162(84.82) 340(88.77)
Smoking status
Never smoker 99(55.62) 204(57.14)
Current smoker 32(17.98) 77(21.57) 535(100) 0.34
Ex-smoker 47(26.40) 76(21.29)

*diabetes mellitus

**chi square test

FANA YA A FYHdS Hol= wAEA dnrt TS
(confounder)® Zr83l=x] &olsl7] 93 ZAIYAS FnHo] Q= 23

S TR il A WAy A dudS S]lE Btttk
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FEo]l Jewrs WA Aurw AT INH AR EE
90.20%, wAIFGTNA 89.47T%RE FAHOE {FoF AolE HolA|
oM (p=0.911), RIFWEZEE #2rFdwolM 3.92%, d2n1gAd el
A 5.26%%  FAOlE Holx Adgky EAHoR  foshx skt

(p=0.7.625)(table7).

Table 7. Drug resistance by cord formation in DM

Cord Non-cord Total
p*value
n(%) n(%) n(100%%)
INH susceptible 5(55.56) 4(44.44) 9(100%)
0.911
resistant 46(57.50) 34(42.50) 80(100%)
RIF susceptible 2(50.50) 2(50.50) 4(100%)
0.7625
resistant 49(57.65) 36(42.35) 85(100%)
*chi square test
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Fmgo] =Tl H2td

oX)

B=)

3 FAAA WA BEE B INH UK
& TAEA O] 92.75%, AT 26.20%% dAFE Aol 66.55%
H =9tk RIFUASE w284 96.35%, w2 wolA 85.62%%
10.73% ©  =%ow FAACE #Fost AolE HAG

(p<0.0001)(tabled).

Table 8. Drug resistance by cord formation in non-DM

Cord Non-cord Total
p*value
n(%) n(%) n(%)
INH susceptible 24(35.29) 44(64.71) 68(100)
<0.0001
resistant 307(73.80)  109(26.20) 416(100)
RIF susceptible 12(35.29) 22(64.71) 34(100)
<0.0001

resistant 320(70.95) 131(29.05)  451(100)

*chi square test
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ABSTRACT

M. Tuberculosis Cord Formation and Primary Drug

Resistance Evaluation for Tuberculosis Treatment

Se—gyeong Lee

Graduate School of Public health,

Seoul National University.

Tuberculosis (TB) is an infectious disease that is the second most
frequent cause of death for adults, next to AIDS, around the globe;
among the OECD member countries, South Korea is one of the

57



countries with the greatest incidence and mortality rates of the disease.

With the recently increasing occurrence of TB, multidrug—resistant

tuberculosis (MDR TB) and extensively drug—resistant tuberculosis

(XDR—-TB) have proved great menaces to eradication of TB. Since

great weight is placed on the rate of drug—resistant TB in treating TB,

it is crucial to determine if there is resistance of M. tuberculosis (MTB)

promptly in treating TB. In case of relaxation caused by resistance in

treating TB, however, it may take one to two months to perform

susceptibility test of such anti—TB drugs as Isoniazid and Rifampin,

delaying the time for treatment with the secondary drugs. For this

reason, it is necessary to develop a testing method that can diagnose

resistant TB relaxation promptly in addition to susceptibility test of

anti—TB drugs. TB diagnosis and treatment may accompany anti—TB

drug susceptibility test and acid fast stain and the acid fast stain of

MTB in liquid culture may show its growth into a unique shape of cord.

This is called MTB cord formation, which is caused by trehalose—6,6" —
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dimycolate (TDM) on the surface of lipid of toxic MTB. Toxic TB with no

history of taking any anti—TB drug showed cord formation but showed

no cord formation if it was susceptible to anti—TB drugs. However, if

toxic TB continues to show cord formation although it is found to be

susceptible in anti—TB drug resistance test, it may be relaxed as

resistant TB later. The purpose of this study was to hypothesize that

MTB cord formation would have certain association with susceptibility

to anti—TB drugs, prove the hypothesis, and develop a diagnostic

method to make preliminary diagnosis of resistant TB relaxation.

This study aimed to compare susceptibility to such primary anti—TB

drugs as Isoniazid and Rifampicin between the cord formation group

and the non—formation group, determine the association, and develop a

testing method to diagnose resistant TB relaxation promptly. It also

aimed to establish human data concerning cord formation toxicity and

contribute to TB control projects at the national level.

MTB isolated from a total of 583 samples of patients with MTB
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detected in tertiary medical institutions from May 2012 to December

2013 went through liquid culture, followed by acid fast stain and anti—

TB drug resistance test. Grouping was performed on the basis of cord

formation status, as found by acid fast stain, and an attempt was made

to determine if cord formation had certain association with drug

resistance in the detected MTB on the basis of the results from the

primary drug susceptibility test.

Of 583 samples from which MTB was detected, 192 (33.0%) showed

cord formation. The rate of susceptibility test for Isoniazid (INH) and

Rifampin (RIF) was 505 samples (86.6%) for

susceptibility/susceptibility, 40 (6.9%) for resistance/susceptibility, 37

(6.3%) for resistance/resistance, and 1 (0.2%) for

susceptibility/resistance; that of cord formation was 144 (75.0%) for

susceptibility/susceptibility, 24 (12.5%) for resistance/susceptibility,

and 24 (12.5%) for resistance/resistance; and that of INH and RIF

susceptibility test in the samples with no cord formation was 361
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(92.3%) for susceptibility/susceptibility, 16 (4.1%) for

resistance/susceptibility, 13 (3.3%) for resistance/resistance, and 1

(0.3%) for susceptibility/resistance. INH resistance was statistically

significantly higher in the samples with cord formation (25%; 48/192)

than in those with no cord formation (7.42%; 29/391) (p<0.0001) and

RIF resistance was also statistically significantly higher in the former

(24%; 48/192) than in the latter (3.58%; 14/391) (p<0.0001).:

Grouping was performed on the basis of cord formation status, as

found by acid fast stain, and an attempt was made to determine if cord

formation had certain association with drug resistance in the detected

MTB on the basis of the results from the primary drug susceptibility

test. The cord formation group was statistically significantly more

resistant to primary anti—TB drugs—Isoniazid and Rifampicin—than the

non—formation group. Acid fast stain, which can make it possible to

determine cord formation status promptly, is expected to be useful as a

testing method that can make preliminary diagnosis of resistant TB
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relaxation while waiting for the results of long—term anti—TB drug

susceptibility test.
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