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< At wFe]l Thsekld 225 #FE o E Siflv. B dFe
ANAFA] M. tuberculosis K1 w52 3FSt},
L. 186110 7 Ake] ARdd do] A A
(1) 2t AiuieF 2 DNAT-2]
Lowenstein-Jensen #JX]ell 45> 7+ v ¥3}al chromosomal DNAE

e Stk 9 dFe ¥E #5E
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alcohol(24:1;vol/vol)S 750 plE Yal 10% soF &338laL 587
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93 DNAZS HAA AL, 98 20ColA 3087+ 2d & 1587
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(Biodyne C: Pall Biosupport, Portsmouth, United Kingdom)-&
miniblotter A]Z~®lS AF&3SFe] (MN45: Immunetics, Cambridge,
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7.7]1:Gibco-BRL Life Technologies, Gaithersburg, MD, U.S.A.)=
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Figure 1. 1S6710 restriction fragment Ilength polymorphism and

spoligotyping patterns of 225 M. tuberculosis isolates
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Dendrogram RFLP Spoligotyping
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Figure 2. IS61710 restriction fragment length polymorphism patterns

and spoligotyping of 45 isolates with cluster
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Figure 3. 1S6110 restriction fragment length polymorphism

patterns of K family and K1 strain
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Table 1. Clinical and demographic findings of clustering patients infected

with K1 strain

Serial ) . Time of AFB Previous Family ) Place of
Sex/age Diagnosis Resistance )
No. Dx smeartreatment Hx residence
Tb spine 35 yrs "
38 F/56 2001.4 - no INH"+ Pocheon
+pulmonary Th ago
ulmonar i
P Y 1996 yr *
52 F/29 Thtanal 2001.12 ++ 1 yes DSTB Suwon
mo.
fistula
pulmonary 18 yrs
174 M/60 o 2002.3 - unknown  DSTB Suwon
Tbtpleurisy ago 6 mo.
77  M/24 pulmonary Tb 2002.5 + - unknown  DSTB Suwon
pulmonary
78  F/38 Tb+Th  2002.6 - - yes SM*+ Suwon
lymphadenitis
1 yr
206  M/67 pulmonary Tb 2002.9 +++ 6 unknown INHt Pyeongteak
mo.
pulmonary .
136 M/68 ) 2002.9 ++ - no DSTB Yongin
Thtpleurisy
pulmonary
0 yrs
65  M/73 Tbtdestroyed 2002.12 +++ ves DSTB Suwon
ago
lung £
121 M/20 Pulmonary Tb 2003.2 + - unknown  DSTB Yongin

"DSTB:drug sensitive M. tuberculosis
TINH: isoniazid

iSMistreptomycin
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218719 54 AHAYE Aldstgl o kAl A As] 1857 (84.9%),

shubele WAdel Adler 337 (15.1%), isoniazid$t rifamping ¥ 3H3H

oy kAo WA oA WA 1274 (5.5%) T 1St oA

WAdto]l FAE XA o] XgmEo]l gl FAfolA LASH

A8 WAL 274 (16.7%) ©]Att (Table 2).

Table 2. Results of antimycobacterial susceptibility test
Tested )
Drug Resistance No. (%)
No.

[soniazid+rifampin 218 12 ( 5.5)
[soniazid 218 29 (13.3)
Rifampin 218 12 ( 5.5)
Streptomycin 218 8 (3.7)
Ethambutol 218 15 ( 6.9)
Kanamycin 218 2 (0.9
Ethionamide 218 3(1.4)
Cycloserine 218 2 (0.9
Paraaminosalicylates 218 7 (3.2)
Of loxacin 218 7 (3.2)
Enviomycin 163 2 (3.2)
Capreomycin 154 2 (1.3)
Pyrazinamide 218 15 ( 6.9)
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3. Spoligotyping Ao} A4 X WARA 4

Y

7}. Spoligotyping ZA¥}: 222742 AA=E Ad3t A3} Beijing o+
154702 69.4%%0 k. dF  FFo  ASdEE ol yFAHI

R

spoligotyping A3E 13| YEFHAT (Figure 4).

Figure 4. Representative spoligotyping and IS6770 restriction
fragment length polymorphism patterns
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Table 3. Comparisons of the clinical findings between Beijing and non-

Beijing group

Beijing group

Non-Beijing

Parameter No./Total (%) SIOHP P
(n = 150) No./Total (%)
(n = 68)
Gender
Male 91/154(59) 37/68(54) 0.615
Female 63/154(41) 31/68(46)
Age, mean(SD),y 47.6(+19.88)  49.6(£18.50) 0.462
Previous Tb treatment 32/154(21) 12/68(18) 0.742
Family history of 25/110(23) 9/44(20) 0.927
tuberculosis
Smoker 63/135(47) 24/58(41) 0.604
Smoking(mean, pack year) 12.0(+16.96) 13.5(%£22.97) 0.660
BMI, mean(SD) 19.1(x 2.37) 20.8(% 3.59) 0.001
RFLP clustering
Yes 32/154(21) 13/68(19) 0.918
No 122/154(79) 55/68(81)
Localization
Pulmonary 111/154(72) 40/68(59) 0.049
Extrapulmonary 11/154( 7) 12/68(18)
Both 32/154(21) 16/68(24)
Drug resistance
One drug 29/150(19) 4/66(6.0) 0.022
Isoniazid 26/150(17) 3/66(4.5) 0.020
Rifampin 11/150( 7.3) 1/66(1.5) 0.162
Isoniazid+ Rifampin 11/150( 7.3) 1/66(1.5) 0.162
Streptomycin 7/150( 4.6) 1/66(1.5) 0.460
Ethambutol 14/150( 9.3) 1/66(1.5) 0.073
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Beijing group

Table 3. Comparisons of the clinical findings between Beijing and non-—

Beijing group

Non-Beijing

Parameter No./Total (%) SIOHP P
(n = 150) No./Total (%)
(n = 68)
Symptoms and signs
Fever 63/151(41.7) 24/68(35.2) 0.453
Weight loss 52/109(48.0) 21/45(47 ) 1.000
Cough 117/151(77.4) 43/67(64.1) 0.059
Sputum 96/150(64.0) 38/67(56.7) 0.385
Dyspnea 55/151(36.4) 18/68(26.4) 0.197
Hemoptysis 25/150(16.6) 13/67(19.4) 0.767
symptom durat ion 1.6(£2.01) 2.5(£4.36)  0.062
(mo.)
Paradoxical response 11/120(9.1) 2/41(4.8) 0.590
Outcome of treatment
Favorable 85/105(80.9) 28/36(77.7) 0.865
Unfavorable 20/105(19.0) 8/36(22.2)
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Table 4. Comparisons of the chest radiological findings between

Beijing and non-Beijing group diagnosed with pulmonary

tuberculosis
Beijing group Non-Beijing group
Parameter No./Total (%) No./Total(%) P
(n = 133) (n = 50)
Site of lung
Rt upper 87(65.4) 40(80) 0.084
Rt mid 70(52.6) 27(54) 1.000
Rt lower 44(33.0) 20(40) 0.484
Lt upper 74(55.6) 32(64) 0.394
Lt mid 65(48.8) 30(60) 0.239
Lt lower 47(35.3) 17(34) 1.000
Extent of lung
< 2 anterior
. 35(26.3) 12(24) 0.394
intercostal space
One half lung 51(38.3) 16(32)
One lung 29(21.8) 10(20)
Over one lung 16(12.0) 11(22)
Type of lesion
Consolidation 56(42.1) 24(48) 0.618
Nodule(=1cm) 102(76.7) 34(68) 0.274
Nodule(2-9mm) 101(75.9) 40(80) 0.761
Cavity 57(42.8) 19(38) 0.642
Miliary 4( 3.0) 4( 8) 0.281
Endobronchial spread 9( 6.7) 18(36) 0.613
Atelectasis 17(12.7) 9(18) 0.520
Effusion 28(21.0) 10(20) 1.000
Lymphadenopathy 26(19.5) 10(20) 1.000
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Abstract

Molecular types of Mycobacterium tuberculosis and their relevance

to the clinical and laboratory characteristics

Young Hwa Choi

Department of Medical Science

The Graduate School, Yonser University

(Directed by Professor June Myung Kim)

Genotyping of Mycobacterium tuberculosis isolates has revolutionized
our knowledge about the geographic characteristics and historical
stream of transmission of tubercle bacilli. The standard approach to
genotyping M. tuberculosis 1solates 1s to perform a restriction
fragment length polymorphism analysis of the IS6710 gene in different
strains. This method was used to prove recent transmission that caused
clusters of patients or an outbreak with related strains. The most
prevalent strains are the K family, and the K1 strain is especially

prevalent in Korea. Another method i1s a spacer oligonucleotide typing
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(spoligotying) which uses the spacer sequence between any two specific
direct repeats that are conserved among strains. Large data bases have
been accumulated and they show the geographic distributions of the
Beijing strain in East Asian countries. It 1s not well known why the
Beijing strains are prevalent in some countries and why they not
prevalent in others. The virulence and the transmissibility of the
Beijing strains and the BCG vaccination in affected countries have been
suggested as causes, but there 1s little data to show the clinical
characteristics between Beijing and non-Beijing strains. The purpose of
the present study was to investigate the molecular epidemiology of
tuberculosis in the community with using molecular genotyping and to
find out the clinical characteristics of the Beijing strains that would
be a cause of successful spreading. The following results were

obtained.

1. A total of 225 WM. tuberculosis isolates were analyzed by RFLP. There
were 197 RFLP patterns, and 41 strains (18%) were present in 16
different clusters. There were no differences 1in the radiological and
clinical findings between the cluster groups and the non-cluster

groups.
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2. The K family, the most prevalent strain in Korea, was found in 15.1%
(34 isolates) by performing RFLP. Nine isolates among the 41 clusters

were the K1 strain.

3. Among 218 isolates, 185 (84.9%) were susceptible to all 12 test
drugs, 33 (15.1%) were resistant to at least one drug, and 12 (5.5%)

were multidrug resistant, including to isoniazid and rifampin.

4. One hundred fifty four (69.4%) of 222 M. tuberculosis isolates were
determined to be the Beijing strains by spoligotyping. There were no
differences in gender, age, previous therapy, the family history and the
clinical symptoms, fever during treatment, and the paradoxical response
between the Beijing and non—-Beijing strains. But the body mass index of
the Beijing group was lower than that of the non-Beijing group. The drug
resistance rate of the Beijing strain, especially to isoniazid, was
higher than that of the non-Beijing strain. The active diseases of
Beijing group presented as pulmonary tuberculosis with or without
extrapulmonary tuberculosis. The presentation of extrapulmonary
tuberculosis alone was less frequent in the Beijing group than in the

non-Beljing group.
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5. There was no statistically significant difference in the chest
radiological findings such as the involvement site of lungs, the extent,
local manifestation (consolidation, nodule, cavity), effusion and
lymphadenopathy between the patients with pulmonary tuberculosis who
infected with the Beijing strains and those patients who were infected

with the non-Beijing strains.

6. No significant difference was found in treatment outcome between the
two groups. The risk factors for a poor treatment outcome were the
extent of disease to more than one lung (OR: 4.11, /2~0.025), multidrug

resistance (OR :6.09, ~=0.058), and smoking duration (OR: 1.03, 20.04).

In conclusion, there were various RFLP patterns, but clusters
comprised 18%, which suggests recent transmission. The K family stains
were the most prevalent strains and they frequently made clusters.
Beijing strains were responsible for 69.4% of all the strains. No
significant difference was found in the clinical and radiological
findings between the Beijing and non-Beijing strains except for body
mass 1index, the 1incidence of extrapulmonary tuberculosis and the
resistance rate. Beiljing strains have higher resistance rate, a lower

body mass index and lower incidence of extrapulmonary tuberculosis than
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non-Beijing strains. A poor treatment outcome is associated with a large
extent of lesion, drug resistance and the smoking duration, but it 1s
not associated with the strains. Our observations suggest that Beijing
strains have the ability to easily acquire resistance and they may be
more virulent than the non-Beijing group, but the clinical outcomes may
not depend on its type. We need more clinical data to define the

clinical significance according to the genotype.

Key Words : restriction fragment length polymorphism, molecular

epidemiology, Mycobacterium tuberculosis, resistance, genotyping
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