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Clinical Features and Management of Multidrug-Resistant Tuberculosis
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Sung Koo Han, M.D. and Young Soo Shim, M.D.
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Seoul National University College of Medicine, Seoul, Korea

Objectives: Although outbreak of MDR Tb has been a recent problem in western countries, it
has been a longstanding problem in Korea. The poor outcome of MDR Tb is mainly due to poor
compliance, high rate of side reaction of secondary drugs, and limitation in number of available
drugs. Thus, to improve the outcome of MDR Tb, it is crucial to make individualized adequate
prescription based on the knowledge of the patterns of resistance to each drugs in the community
as well as the natural history. The purpose of present study is to evaluate the clinical features of
Korean MDR Tb patients including patterns of drug resistance and success rate of treatment which
was prescribed according to the sensitivity tests.

Methods: Retroscpective analysis of 71 Korean patients with MDR Tb was made. All strains
isolated from patients showed resistence to at least two first line drugs. Patients profile, previous
treatment history, patterns of drug resistance, outcome of treatment was analysed. Initial treatment
regimen was selected according to the previous treatment history and was modified according to
the sensitivity reports. The regimen was composed to include at least 4 sensitive drugs when
possible.

Results: The patients showed resistance to 4.1 drugs on average. 90% of them were resistant to
INH and RFP. Among 71 patients, 35 patients(49%) had cavitary lesions in CXR. Treatment
outcome was analysed in 55 patients. 35 patients(67%) were improved after treatment and 18
patients(33%) showed treatment failure. 5 patients showed primary resistance. Treatment outcome
could be evaluated in 4 of them and all showed improvement after treatment. 14 patients(20%)
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had to change their regimens due to drug side effects. The most frequent side effect was elevation

of liver enzymes(6 patients). Others included dizziness, hyperuricemia, tinnitus, skin rash, GI

troubles. More than 50% of side effects developed within 3 months. In repeated drug sensitivity
test, the concordance rate of resistance to INH was 100% and RFP 98%. EMB,PZA showed 80%

concordance rate. But in the other drugs, the concordances were less than 50%. Operation was

done in 5 patients - 1 patients as a adjunctive means of chemotherapy -. In that case, negative

conversion of sputum AFB was done.

Conclusion: 2/3 patients of multidrug-resistant tuberculosis were improved by appropriate

prescription and regular medication suggesting that more aggressive management and monitoring is

indicated in multidrug-resistant tuberculosis.
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Table 1. Initial Treatment Regimens

Initial regimen No. of patients

+ Uncertain treatment history . 9
. Lo Ist-line 4 drugs
+ Referred during medication . L. 14
. Y. continue current medication
- Referred with sensitivity test result . 8
. Sensitive drugs
+ History of successful treatment . 4
L . . Lo Previously used drugs
+ Suspicious drug resistance due to irregular medication 31
. . New drugs not used before
- Primary resistance 5
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Fig. 1. Drug resistance rate.
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Table 2. Clinical Characteristics

Success group Failure group

No. of patients 37 18
Male : Female 23 : 14 9:9
Age( median ) 20~66(37)  18~72(43)
Cavity in Chest X-ray 21(57%) 10(56%)
Admission frequency 1.2 1.2
Admission duration(days) 21.7 20.8
No. of used drugs 4.6 59
No. of resistant drugs 38 4.5

Table 3. Change of the Drug Regimens Accor-
ding to the Drug Sensitivity Test

Success  Failure

- No need to change drug 9 5
regimens
* Need to change drug regimens
(No. of drugs) 1 6 5
2 10 1
3 4 2
4 2 0
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Table 4. Treatment OQutcome According to Initial Treatment Regimens

Initial regimen

Success group Failure group

+ Uncertain treatment history Ist-line 4 drugs 8 1
- Referred during medication Current medication 4 3
- Referred with sensitivity test result Sensitive drugs 2 5
* History of successful treatment Used drugs 3 0
- Suspicious drug resistance due to irregular New drugs not used before 16 9

medication
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Fig. 4. Concordance rate of the drug sensitivity test.

5. %M 24 AL WUXIE

okall A AL MAleg Hagl Fe] HAE
uhE ol Pe o) 2 A} UskeA] 24 £ 2
3} INH, RFPE] 7% A9 100% 2 Y28l AHE
297 EMB, PZA7} 80% A% LX) e} vniz} oF
2 gx)8o] 50% ulutellrhFig. 4).

6. & &

5ddle] A} e ARG YR % 73
S5} 30|, AHE] BFo] 1o, 338 248t gie) H=z
A g2A A 7971 160l

Bz Q824 $6& e I 7EF 7 1%
ol AFskh

| &

A oA Wi ae A de] Al 52 F3
o] sfjulct 3k} 7L FES) ZhAska AR, 19809
o bl B0 Zashe A AX E3kER 9dn
obAdl WA ZA¥el Zule Ul Aol AAd X80}
PAH oz Fadk At ¥ glrk. oA WY A
L. random mutationel] 2J3l A87]X19t mutation rate:=
o} INHS 7% 1:10°~1:10°, RFPL 1:10°, EMB
1:10°%, SM 1:10° S22 deja Y™™, ojebs ¥}
7] ol4ke] eFEell FA) S Hol= &8 ol 3t
o] HAsl wigt awlo g 214 7|7k B pEE
B89 3h 25| Aulisls B9 28l WA ook
g4 Qe shAE 18R] Bt 9ol WA Ee A
A QAo AZ X g7} Yol AA =, ol i



T2 Aedell o3 YA A ZH¥ 7} 7|3 oA
WA To] A=l okelo] whEElE AP} s
Al = RoleP. Ui Ao 9 HAHQ oA o
AL Azl Y3 T FAEo R SAtgo] A
o2 okg HR3ly] el A& AdEe] F3 53
Human immunodeficiency virus(HIV) infectiono]t}
W AAA] & ALl -5l Aol A3] Fot
WA Aele) aabEQl X189t Hdel ol Foll iy

BAo] FolA: Qrp?,

WA o] oJAlElE AR 4 FAel e A
E 9he- o] e 79, A 3 g A el A
Tk 73 WE EY el HE AS M
tuberculosis©]2]2] mycobacteriaol] <4 3% 55
4 Q' oA 79 oA A HA Aurt o
oA wi7}x] H4 44 o de] Big ejleR XgE Al
Zstoiok s INH, RFP §A] o] X3k 79 &
4 187049 o4 Fojstool G, wdl 3ixpe] =
S5t EX] 2 S 98Ao] B gollA FH &
£ HE83l25E 3= WPH(DOT: directly observed
treatment)7}A] a1 3lok k).

INH, RFP 4] A A 2} 1340018 o2
%] 53¢ 3 AZoll w2 874l(65%)0] X|Fol HhS31
R 479135%)= AHeilomi FA el A8 oA
7h e =, Aol HAR1 g Aslgo] 2k,
3 ohE IFNE X8 AAEL 40%~70% BE
2 Basz Qg™ 55015 oo gzdl B oifl
A 345 gt 37412 67%93 X8 Als) 18
o2 33%034] $19] Hxe} & xol7} glglon} ot
Shake) A, 27 AL83 ohale] %, WA ole) S5
oA A& Aol whE frolgt Xo| & e o 9l
th FAol 253 WH o] glgolle ofAl 74 AL
A WATE A 2oz FEle] dat WA eE Zigh
AW A BF SAlE 1% E ARRIsler, ol&
F X & Pl e ddlellis BF X8l A
F3ck gAke] #A HEHE F4oE 2] X8 A
uhe AAsle] oAl e ZAte] Ao} vlasiol s
f A= 371A] o|4e] AlE nHrelor PY B9
18% 3t} o] ZArhe= 3kAte] W g o7 A A3 sle
At 2] X & A ARG 273 o)) sk

A= gl oAl A Al wet 1~271A1 9]
A5 wA| FHujeks 7o) HAg ks iE
US-S vepdcin & 4= giek

oA BARg-2- Al o|4o] FolF 371Y ohH UAY
31928 Akt wff EJloll e Hat kg Eal
H2-8-g Z7|ol| whsla il B8 e® Q)
g Eqlet B8] A7)= A ol AR oA
A Ao APzt

kAl g AA GRS HAE R Q] PE
e A UkeAE okl 2 2o x|k vk 9g
gk AJdo] 3xlel] we} thEar 1 7|7k F1t 7o JE
o] ulHE 7FeAd S wiAlE = §l7] milEoll HslA|
A XEE Hkodsls AoE B 4 giAE INH,
RFP2] 7% 100%°l 7}7he 9X18-3 HoA|2k v %]
FEL 80% o3l AE B v g oA
A AN ik AP He g Ao F gk

A% 33} anjo] Bz X829 £ed oA
WA e g X8 Aldd] o]2+& 3k2}e] outcomeS 237t
g o) Aoz ol & X859 Felolzl 315
o} AAZ B BaolA B $EF 7 23k 4
B8 dp} gaP, B ATE $Eg A 3
2 1elle T3 7 43t =kick

okl U o] Aol SR W HHE 53
Z7) X8F A sl oA g AAE EdE
Ha 99E AlegelniA H549] gAl monitoring &
Sl oA 28-S 270l whAsle] o Bgo] EA7
A= A2 dmizicbd 70%0l 7V X8 AT
< As 7 Yok sk

2 of

oITHNZ: chAl WA SR Do) ol E4dw
kAl WAHE, Aol dake mlxiE LAl 0|3 okl
2 Qe Bakg X2 g I XE Y 58 A B
34 sigick

CHAR obal 294 A 71 olake] A% oAl
oll B4 AL Bol A1E chite FH TS
Asgsliek. Xz Ave) 9AL HrHoz 64 of
A 227 o) 7Ps R FAE e XEF




S 1N olde) 7HA o AJsgel sl AAME 33

o]} SAlo| 3 WA Aol A=A 671Y o3

37} gl 7392, XE A6E 677k X 8olE

T 337t =R AU AR A4 o3E Kol

7342 Adich W 3L 2 AA Al

w2}t A RS 4Rl ol Fofsle] xjgnight)
gzt

1) ZF 7169 #E didez zASE A} 354
49%)°A ARG 358 WS 5 UL HF 4.1
719] eFEell WS AT I=d] 90% 7 INH,RFP
A WS Bk

2) X|& Az #Ao| 7Hs3lRR 55001 3590(67%)
9] At 28 4L Bglon X5 Al 184
(33%)°1%]ct. X A A7t sellolgled] X8 Az}
BAo| 71y 4ol BF X8l AFssic)

3) oAl BzR2-2 14¢020%)A elkE=dl 7+
T 4l 6ollZ 7P WSk olA) RS 5], et

& B WA Fo| 34, o] 34| T2 Folglrt
olE FAgo] At o) do] FA4F 370U oMol Ay
sk

4) Al A AAE WHERS ol INH, RFPS] 73
4 100% 7P/ QX885 23 EMB, PZA 80% A
E U] 8L 50% v|atolgde)

5) 5¢1l8] $A} e WGk o] F 16l AN
313} ayje) ¥zH X852 £ Peu F Sk
A-Zsdch

A8 oA WA 3 g E R GE
83} AR Ao o 2/3 Axelld THe] #
=lo] A< A 35 el & Aol & Aog
AZE| A ek 2] 8.9} |l Bl Ego] He RE F
A Z3lgdct

& n g #

1) Peter FB, Susan AB: Tuberculosis in the 1990s.
Ann Intern Med 119:400, 1993

2) Arachi A: The global tuberculosis situation and
the new control strategy of the world health
organization. Tubercle 72:1, 1991

3) Z4A, ¥9E Drug resistance of Mycobac-
terium Tuberculosis in Korea. 733} 9 $§7] 2
3} 38:99, 1991

4) Alastair JW: Treatment of multidrug-resistant
tuberculosis. NEJM 329:784, 1993

5) Joseph HB, William WS: The History of Tuber-
culosis as a Global Epidemic. Med Clin of North
America 77:1205, 1993

6) Richard FJ: Mutiple-drug-resistant tuberculosis.
Clinical Infectious Diseases 19:1, 1994

7) David HL: Drug-resistance in M. tuberculosis
and other mycobacteria. Clin Chest Med 1:227,
1980

8) Mitchison: Drug resistance in mycobacteria. Brit
Med Bull 40:84, 1984

9) Edward AN: Beyond four drugs, public health
policy and the treatment of the individual patient
with tuberculosis. Am Rev Resp Dis 148:2,1993

10) Peter FB, Hahn Q, Paul TD: Tuberculosis in
patients with HIV infection. Med Clin of North
America 77:1369, 1993

11) Paul TD: Drug resistance and the selection of
therapy for tuberculosis. Am Rev Resp Dis
148:255, 1993

12) Samuel WD, William RJ, William JM: Multidrug
-resistant tuberculosis. Ann Intern Med 117:257,
1992

13) Esther S: When Tuberculosis Treatment fails.
Am Rev Resp Dis 147:1311, 1993

14) Laura MB, John BB: The Treatment of Tuber-
culosis. Med Clin of North America 77:1277,
1993

15) Gonzalo G, Josefina L, Theresa D, John VR:
Drug-resistant tuberculosis in Puerto Rico,
1987-1990. Am Rev Resp Dis 148:6, 1993

16) Joseph HK: The epidemiology of Multidrug-
Resistant Tuberculosis in the United States. Med
Clin of North America 77:1391, 1993

17) Donald EK, James OK, Jeffrey LG: A continuing



survey of Tuberculosis primary drug resistance in
the United States. Am Rev Resp Dis 118:835, 22)
1978

18) Lee BR: Multiple-resistant Tuberculosis, Meeting
the challenge. Hosp Practice 85, 1984

19) Iseman MD, Madsen LA: Drug-resistant tuber-
culosis. Clin Chest Med 10:314, 1989

20) Hong Kong Chest Service/British Medical Rese-
arch Council: Five-year follow-up of a controlled 23)
trial of five 6-month regimens of chemotherapy
for pulmonary tuberculosis. Am Rev Resp Dis
136:1339, 1987

21) Mitchison DA, Nunn AJ: Influence of initial 24)
drug resistance on the response to short-course

chemotherapy of pulmonary tuberculosis. Am

Rev Resp Dis 133:423, 1986

Hong Kong Chest Service/British Medical
Research Council Controlled trial of 2,4, and 6
months of PZA in 6-month, three-times-weekly
regimens for smear-positive pulmonary tubercu-
losis, including an assessment of a combined
preparation of INH, RFP, PZA. Am Rev Resp
Dis 143:700, 1991

Goble M, Iseman MD, Madsen LA, Waite D,
Ackerson L, Horsburgh CR: Treatment of 171
patients with pulmonary tuberculosis resistant to
INH and RFP. NEIM 328:527, 1993
Mahmoudi A, Iseman MD: Surgical intervention
in the treatment of drug resistant tuberculosis.
Am Rev Resp Dis 145(Suppl)A816(Abst), 1992




g 3 M 0¥
96 2950 AR =F oAl WA o
28 249 99F 2 1W o Fn 24

o
=

10.

11.

12.

13.

9ot o] AL

it

]

et

Mo

. Bames PF, Barrows SA : Tuberculosis in the

1990s. Ann Intern Med 119 : 400, 1993

. Arachi A : Theglobal tuberculosis situation and

the new control strategy of the world health
organization. Tubercle 72 : 1, 1991

. A4A, £9E : Drug resitance of Mycobacteri

um Tuberculosis in Korea. 23 @ &7 A
3 38 : 39, 1991

. Iseman MD : Treatment of multidrug-resistant

tuberculosis. NEJM 329 : 784, 1993

. Bates JH, Stead WW : The History of Tubercul

osis as a Global Epidemic. Med Clin of North
America 77 : 1205, 1993

. Jacobs RF : Mutiple-drug-resistant tuberculosis.

Clinical Infectious Diseases. 19 : 1, 1994

. David HL : Drug-resistance in M. tuberculosis and

other mycobacteria. Clin chest Med 1 : 227, 1980

. Mitchison DA : Drug resistance in mycobacteria.

Brit Med Bull 40 : 80, 1984

. Nardell EA : Beyond four drug, public health

policy and the treatment of the individual patient
with tuberculosis. Am Rev Resp Dis 148 : 2,
1993

Barnes PF, Le QH, Davidson PT : Tuberculosis
in patients with HIV infection. Med Clin of
North America 77 : 1369, 1993

Davidson PT : Drug resistance and the selection
of therapy for tuberculosis. Am Rev Resp Dis
148 : 255, 1993.

Dooley SW, Jarvis WR, Martone WI, Snider DE
Jr :  Multidrug-resistant tuberculosis. Ann Intern
Med 117: 257, 1992
Sumartojo E : When

Tuberculosis  Treatment

477

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

fails. Am R H]ev Resp Dis 147 : 1311, 1993
Braush LM, Bass JB : The Treatment of Tuberc
ulosis. Med Clin of North America 77 : 1277,
1993

Grandes G, Lopez-De-Munain J, Diaz T, Rullan
JV : Drug-resistant tuberculosis in Puerto Rico,
1987-1990. Am Rev Resp Dis 148 : 6, 1993
Kent JH : The epidemiology of Multidrug-Resist
ant Tuberculosis in the United States. Med Clin
of North America 77 : 1391, 1993

Kopanoff DE, Kilbum JO, Glassroth JL, Snider
DE Jr., Farser LS, Good RL : A continuing
survey of Tuberculosis. primary drug resistance
in the United States. Am Rev Resp Dis 118 :
835, 1978

Reichman LB : Multiple-resistant Tuberculosis,
Meeting the challenge. Hosp Practice 85, 1984
Iseman MD, Madsen LA : Drug-resistant
tuberculosis. Clin Chest Med 10 : 314, 1989
Hong Kong Chest Service/British Medical
Research Council : Five-year follow-up of a
controlled trial of five 6-month regimens of
chemotherapy for pulmonary tuberculosis. Am
Rev Resp Dis 136 : 1339, 1987

Mitchison DA, Nunn AJ : influence of initial
drug resistance on the response to short-course
chemotherapy of pulmonary tuberculosis. Am
Rev Resp Dis 133 : 423, 1986

Hong Kong Chest Service/British Medical
Research Council Controlled trial of 2, 4, and 6
months of PZA in 6-month, three-timesweekly
regimens for smear-positive pulmonary tuberculos
is, includin an assessment of a combined prepara
tion of INH, REP, PZA. Am Rev Resp Dis
143 : 700, 1991

Goble M, Iseman MD, Madsen LA, Waite D,
Ackerson L, Horsburgh CR : Treatment of 171
patients wiht pulmonary tuberculosis resistant to
INH and RFP. NEIM 328 : 527, 1993
Mahmoudii A, Iseman MD : Surgical intervention
in the treatment of drug resistant tuberculosis. Am
Rev Resp Dis 145 : suppl : A816 abstract, 1992



