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Analysis of Treatment Failure for the Pulmonary and Neck Tuberculosis
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Background : There are only a few studies regarding the causes of treatment failure for tuberculosis. There-
fore, this study aimed to determine the causes of intractable tuberculosis,

Methods : M, tuberculosis, differentiated MOTT (Mycobacterium Other Than Tuberculosis) were isolated, and
the RFLP (Restriction fragments length polymorphisms) pattern was analyzed from 204 patients with pulmo-
nary tuberculosis and 53 suffering from neck tuberculosis. The IL-15, IL-12, *1 IFNy and *2 TNFa blood lev-
els were measured. All patients were regularly followed for 18 months after treatment.

Results : There was no correlation between the RFLP patterns of M. tuberculosis treatment failure, From the
204 cases, 31.9% were intractable. The characteristics of patients with intractable tuberculosis were old age,
being male and recurrent cases. The causes of treatment failure were identified as follows ; a decrease in the
IL-12(59.4%) concentration, drug resistant strain(54.7% ), irregular medication( 15.4%), MOTT(6.2%) and a
heavy infection(4.6% ). The causes of all cases of intractable tuberculosis could be investigated. The IL-12 con-
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centration in the blood was significantly lower in the intractable cases, where it disclosed a maximum sensitivi

ty(64.7%) and specificity(75.4%) at 165.0 pg/mL. Most of the 53 cases of neck node tuberculosis were treat-

ed successfully. Therefore, we were unable to analyze the cause of treatment failure.

Conclusion ; A decrease in the blood IL~12 concentration and drug resistant strans were identified as the

most significant causes of treatment failure for tuberculosis. In Korea, infection by clusters were prevalent, but

no difference in the clinical course between clusters and non-clusters could be found. (Tubercuiosis and

Respiratory Diseases 2001, 50 473-483)

e

Key words : M. tuberculosis, RFLP, Treatment failure, Intractable tuberculosis, IL-12.

N e

gzse A4e AEg ARskd e 94X F
Q= AL el A 1980137 A5
5 B7h A 1980 S o] A
X 47.5%, BEuUAol 74.5%09) Bahe 5 A=A
go) 2o @apgrht 1y 19803 rifampicin®]
aobgoza olggosy Aad ddeke Bt
QU siglont, Bitd opERE ¥ 7] $7 SO
Qald Ame) Asfale 257 WskATH . 1995
g BaARAR 0 gagsle) 2wl sl A
5.3%o0]3 FSUAE 17.9% 24 AREES 80%
2 uehgrh

e} g e iEArEs] N9 Eo] 34.6%
wEes, Ee ceb el € 2 A A8
sgo] 15.4-31.4%0] o= Utk FAIA o
9 Arddel Qelozt oy A, Bl T
el op] B§, 1 AaE Fol Aol, Bjel B
e 5 Tl et BEEY Ao 48
o1t} we kA R AP FEE1H A4
oo, RN SHhAe) B A, WA
o Az S Vel @77k AgE oLt A8} €
A 28 BASA 3 FEAL AEA e A
SR E LRERES

ool AREE FF % ARARBAEE B2
FAuA) @ Ardd 99e BAA & AT
5 At

chdd 3 Ud

19974 1095 19993 8¥471A RHEE ods
gle WS 204740 HAsAA et 531 ARZA
axe o sigch BxzrE A L
NALC-NaOH= A7) 3 & Lowenstein Jensen
A sk AR e BAR 5 BT
Az Yol elnE olgstel, e ZHeZ
A2 o, A} A%g Middle brook 7H9¢) el
v orsigict AR AAdTFE o2 e 438
a] AAMIES] ol QFAATR w1 A A
o] prdslgal ahdsiAel A AAE Aegsta .
wa gAsls Had fA4se YL AHs
Coulter EPICS &A% £4)7](Beckman Coulter,
Inc. California, USA)E olgsle T4 9 T8 ol s
T =R BioSourceAH(BioSource Interna-
tional, Inc. California, USA)¢] aAHY =A%
o At FAHA 2= Aol IL-140)5 A&
A ;1 pg/mL), IL-12(0.8 pg/mL), IFNy(4 pg/
mL) @ TNF(0.115 pg/mL) 59 8% $=& =
Aaigich. A4 A2 F 1,3,9,12 3 18744l
ute} A71AQ) AFREE A sHaA gAsA 2 Tt
A9l BecRs FASL dARFTE BAsA

ga150] Qa7 D AAIAE Fasi] 1) iso-
niazid(e]st INH) 2 17) o}4kel Ao A&
Hol= TR 9% #4E, 2) Z507%,
a4 A% 2 A4 g4 5 59 =74,

— 474 —



~ Analysis of treatment failure for the pulmonary and neck tuberculosis —

—— e

ESRESP b Euir oY

0.0 6.1 02 03 X3 0.5 95 0.7 08 0.9 1,
e
B —

:lClustev v

Cluster |

?

il

iy

|
|

h
H ]Clustev v

JCluslef i
]Clusla U]

]Clusler v

L ]

Fig. 1. Dendrogram of IS 6770 RFLP patterns
of 94 M. tuberculosis isolated from the
patients of Daegu area.
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Fig. 2. The RFLP patterns of the most frequent
cluster of M. tuberculosis in Korea,

Fig. 2. The RFLP patterns of the most frequent
cluster of M. tubercuiosis in Korea.

&2 H9% 5 0.8% agarosed|A] H7|9ES A
3lith. W79 %] By gele EAl B o)t o
A3} nylonwoz DNAE o]E3}9t). Southern
blot& Digoxigenin & A7) 1S6110 gajzpe
olgstd dAjsldT). Aslzo) A E L Hriopae
0,12 =433} 5, NTSYS-pc 1.80 (Kewill Logis-
tics, USA) o2 Bl A7t HEAdn =
] foRE dalsigus

7 HAEES] o4 Age SAS 6.125H& A}
393 IL-12%5%¢ ROC curve 4& S plus
4588 AFgElg).

2
1. ZHR9| RFLP 24oll of#t Ltz off

BAeA Mt 9459 AMFS o= RFLP
P& B2 e dendrograme 1y Bl Fg
AFTE H71819.00 (Fig. 1), 74 wivls) gepyg
A1Y #5372 RFLP ye e At} (Fig. 2).
94Fe] BHR F 60F(63.8% )7} TR, 343
(36.2% ) = vl @324 FAUHE 1). g2z 2
HIEFE 48 S0 FAA o) B3 A S (7 D),

— 475 —




— C.H. Jeon, et al —

Table 1. Classification of M. tuberculosis RFLP pattens and resistance to the major anti-

mycobacterial agents
. % Resistant
Classification Number(%) —

INH RFP EMB KM

Cluster 60(63.8) 38.3 28.3 15.0
1 11(11.7) 27.2 27.2 0.0 9.1
i1 9(9.6) 444 22.2 0.0 0.0
il 8(8.5) 375 12.5 25.0 0.0
)% 6(6.3) 50.0 16.7 33.3 0.0
\Y% 6(6.3) 50.0 50.0 0.0 0.0
Ul 4(4.3) 50.0 50.0 50.0 0.0
Minor I-VI 16(17.0) 31.3 28.3 15.0 3.3
Non cluster 34(36.2) 324 20.6 11.8 8.8
Total 94 36.1 25.5 13.8 5.3

o

Table 2. Comparison of risk factors between
clustered and non-clustered group

Cluste;;d Non-clustered

Number 60(63.8%) 34(36.2%)
Average age 47+19 43+20
Male (N=39) 25(54.7%) 14(45.7%)
Female (N=33) 21(63.6%) 12(36.4%)
Residence

Urban (N=46) 32(69.6%) 14(30.4%)
Country (N=19) 11(57.9%) 8(42.1%)
TB infection

Initial (N=45) 29(64.4%) 16(35.6%)
Reactivated(N=19) 13(68.4%) 6(31.6%)
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Table 3. Comparison of risk factors between cured and intractable tuberculosis

Cured tuberculosis Intractable tuberculosis
Number 139(68.1%) 65(31.9%)
Age 45.5+20.4 50.9+18.1
M:F ratio 1.10:1 2.61:1
Reactivation(% ) 16.2 69.2
Lung lesion(MA or FA)(%) 41.3 65.3
Resistance to INH(% ) 54 (N=73) 61.9 (N=42)
Resistance to RFP(%) 1.4 (N=73) 45.2 (N=42)
Presence of family history( %) 11.3 21.3
Cases of irregular medication 0 10
Cases of MOTT infectin 0 4
T4/T8 ratio 1.96+0.66 (N=102) 1.57+£1.67 (N=41)
IL-12 (pg/mL) 282.1+137.8 (N=80) 179.4+129.6 (N=37)
IL-18 (pg/mL) 2.2+2.0 (N=80) 3.1+2.8 (N=37)
IFNy (pg/mL) 2.8+1.6 (N=80) 24+14 (N=37)
TNFa (pg/mL) 1.6+1.4 (N=80) 1.3+£0.8 (N=37)

Table 4. Analysis of causative factors for the 65 intractable tuberculosis

Reactivation 69.2% (100%)
with resistance (28.9)
with resistance and heavy infection (2.2)
with resistance and decrease of IL-12 (4.4)
with decrease of IL.-12 (26.7)
with decrease of IL~12 and heavy infection (2.2)
with heavy infection (6.7)
with irregular medication (4.4)
with MOTT infection (2.2)
only (22.2)

Decrease of blood IL-12(<165pg/mL) 59.4%

Multi drug Resistance 54.7%

Irregular medication 15.4%

MOTT infection 6.2%

Heavy infection 4.6%

Unknown 0.0%
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Fig. 3. Boxplots of blood IL.-12 concentration in
the patients with tuberculosis.

4. \L-12 S| TIEHH 22|

A A S| WP E ZAN 9jele] T4 2 T8
o3, IL-14 IL-12, IFNy @ TNFa 5} HAt
Az}, L-1290] F F3e 2 = z0lE EH
t}. 8% IL-12 5=} 400 pg/mL o] ¢ &
o A Y3 the BEY T Lo BEE A 227.6
+78.2 pg/mL, AT 148.9+79.7 pg/mLZA],
=ng T A4 A ¢ Hsld wx] o] £ré
(p<0.01)3HA et (Fig. 3). [L-12¢] X124 2
o)z stekaly] Slale] S plusE o83t ROC(Re-
ceiver operating characteristics) 48 T e
™ 165 pg/mLolA HUANLE 64.7% = Ad &
ol% 75.4%2 77t AH(Fig. 4).

5. thxly EXEQ] Yuun
e5mel WA S F 139 QHeE 45

2 a3 5Ho) Asles ARgEll F 20492
Bz = 189 (8.8%) 9 XA &S s3I

T T T

0.0 i
o0 02 04 06 08 10
~ 1-specificity ]

Fig. 4. ROC curve for blood IL-12 as a discrimi-
native test between cured and intracta-
ble tuberculosis. It shows maximal sensi-
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165 pg/mL.
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Table 5. Bacteriologic and clinical characteristics of patients with lymph node tuberculosis

Number

Age

M : F ratio

Number of cured cases
Number of intractable cases
Number of cultured cases
Number of M.tuberculosis
Resistance to INH and RFP

T4/T8 ratio (N=19)
IL-12 (N=19)
IL-18 (N=19)
IFNy (N=19)
TNFa (N=19)

53
35.1+21.1
0.44:1

51 (96.2%)

2 (3.8%)
13
13

7.7%

1.96 £0.79
266.7+139.4 pg/mL
1.43+1.26 pg/mL
2.31+0.80.6 pg/mL

1.07+0.76 pg/mL
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