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Objectives To estimate the resistance rate and to correlate the clinical
characteristics of resistant tuberculosis with the patients of pulmonary tuberculosis
who were referred to the university hospital.

Methods : We prospectively performed sensitivity tests for all patients who were
diagnosed as active tuberculosis by sputum smear or sputum culture from January,
1995 to June, 1996. Patients profile, previous treatment history, patterns of drug
resistance, initial chest films and other clinical findings were analysed.

Results : Overall, 24(26.0%) of the 92 patients had resistance to at least one drug
and 8(8.6%) had resistance to isoniazid(INH) and rifampin(RFP). Among the 66
patients without previous tuberculosis therapy, 11(16.6%) were drug-resistant and
2(3.0%) were multi-drug resistant. Among the 26 patients with previous therapy ,
13(50.0%) were drug-resistant and 6(23.0%) were multi-drug resistant. For all 92,
resistance to INH was most common(19.5%), followed by RFP(9.7%) and
ethambutol(9.7%). Drug resistance was significantly high in previously treated
patients and in cavity -positive patients. Treatment failure was also high in previously
treated patients with resistant tuberculosis. In patients with primary resistance,
treatment failure was not observed.

Conclusion : Sensitivity tests are strongly recommended in all culture positive
patients with previous therapy but, in patients with primary resistance, sensitivity tests
are not required. Proper combination chemotherapy should be given under careful
surveillance.
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INTRODUCTION

Although the prevalence rate of pulmonary tuberculosis
is decreasing due to the National Tuberculosis Cortrol
Programme, drug resistant pulmonary tuberculosis has
been a longstanding public health problem in Korea.”
The major concerns over drug resistance were a fear of
spread of drug-resistant organisms and the
ineffectiveness in chemotherapy of the patients infected
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with them. In general, the prevalence of drug resistance
shows a close inverse relationship with the efficacy of
antituberculosis treatment regimens, even though there
were several reports that the patients with inttial drug
resistance responded fairly well with the conventional
triple combined regimens and as good as sensitive cases
with the intensive, short course regimens®. Also,
multidrug resistant tuberculosis is a fatal disease because
of the high mortality rate reported as 20% to 70%,
depending on underlying diseases, especially AIDS, which
is equivalent to the outcome for untreated tuberculosis'®.

The nation-wide tuberculosis prevalence survey(NTPS)
in Korea was performed at 5-year intervals since 1965,

and the results show a decreasing tendency but stil
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rather high in both prevalence rate and drug resistance”.
From a practical point of view at university hospital level,
the 3rd referral center, drug resistant pulmonary
tuberculosis is somehow different from that of the
nation-wide survey of tuberculosis based in various
settings. So, we conducted this investigation,
prospectively, to estimate resistance rate and to correlate
the clinical characteristics of resistant tuberculosis with
the patients of pulmonary tuberculosis who were referred
to the university hospital.

MATERIALS AND METHODS
M. Tuberculosis isolates

The study population consisted of 92 patients who
were diagnosed as pulmonary tuberculosis by sputum
culture with sensitivity test at Chungnam National
University Hospital, from January, 1995 to June, 1996.

Drug sensitivity tests

When M. tuberculosis was identified by routine culture,
multi-drug sensttivity test was done at the laboratory of
the Reasearch Institute of Korean National Tuberculosis
Association(KNTA). The procedure of drug sensitivity test
was based on the absolute concentration method
described by Canetti et af ¥, with a little modification of
inoculum preparation and size'”. The tests were done in
the Lowenstein-Jensen Medium and the drugs were
added before inspissation at the concentration shown on
the table. We have defined multi-drug resistance(MDR)
as resistance to both INH and RFP or more drugs.

Severity and chest X-ray

Severity was classified by NTA method”. We
interpreted chest radiographs taken at the time of
diagnosis. Presence of cavity was determined by only
simple chest radiographs.

Anti-tuberculosis chemotherapy

We administered standard regimen2HREZ+HRE or
9HRE) to all patients with or without previous therapy.
Follow-up chest X-ray and sputum smear were
examined completely. We defined treatment failure as
smear positive after 6 months or more therapy.
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Statistical analysis

Data are presented as number and percentage.
Resistance ratio was compared using the student's t-test
or chi square test, when appropriate. A p value < 0.05
was considered significant.

RESULTS

We diagnosed 92 patients as active tuberculosis by
either sputum AFB smear or culture. The patients
characteristics are shown in Table 1L Among 92 patients,
62 were men and 30 were women, with a mean age of
49 and 35 years, respectively. The 66 patients without
previous anti-tuberculosis therapy were made up of 26
minimal, 25 moderately advanced and 15 far advanced
disease patients. Of 26 patients with previous therapy,
only 1 patient was minimal and the others were
moderately advanced® or far advanced”’. Cavitary lesion
was found in 16 patients(24.2%) of the group without
previous therapy, and in 16 patients(615%) of those with
previous therapy.

Table 1. Patients Characteristics

Number
Men/Women 62/30 (67%/33%)
Median age
Men 49(17-75)
Women 35(14-78)
Severity
Previous therapy Total
¢) *)
Minimal 26 1 27
Moderate 25(10) 19(11) 44Q21)
Far 150) 6(5) 21(11)
advanced
Total 66(717%) 26(283%) 92

"(); The number of cavity- positive patients
(-); No previous history of therapy
(+); With previous history of therapy

Overall, 24(26.0%) of the 92 patients had resistance to
at least one drug. Among 66 patients without previous
therapy, 11(16.7%) patients had resistance to at least one
drug, and among 26 patients with previous therapy,
13(50.0%) patients had resistance. Rate of multi-drug
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resistance is 3.0% in patients without previous therapy,
and significantly high(23.0%, p<0.05) in patients with
previous therapy(Table 2).

Table 2. Overall and multi- drug resistance rate

Prevalence rate,% Rate of MDR,%

Previous therapy

) 16.1(5.8) 30
) 50.0(250) 230
Total 25.0(9.9) 86(6.3)

The number in parentheses are the nationwide resistance
rate according to NTPS in Korea

The rate of resistance to five first-line drugs are
summarized in Table 3. For all 92, resistance to INH was
most common(19.5%) followed by SM(119%), RFP(9.7%),
EMB(9.7%), PZA(5.4%). Generally, resistance of patients
with previous therapy is higher than those of patients
without therapy.

Table 3. Resistance to first- line drugs according to
the previous therapy

Previous therapy

Drugs Total
) ®

INH 8/66(12.1) 10/26(38.4) 18(195)
RFP 2/66( 3.0) 7/26(26.9) 9(97)
EMB 3/66( 4.5) 6/26(23.0) 9(97)
PZA 2/66( 3.0) 3/26(115) 5( 54)
SM 5/66( 7.5) 6/26(23.0) 11(119)
INH+RFM 2/66( 3.0) 6/26(23.0) 8( 8.6)

The number in parentheses are percent.
", p<001

Table 4. Multi-drug resistance to first-line drugs
according to the previous therapy

Previous therapy

Total
@) @)
one drug 5(7.6) 5(19.2) 10(10.4)
two drugs or more  6(9.1) 8(30.8) 14(14.6)
2 drugs 4 2 6
3 drugs 1 2 3
4 drugs 1 3 4
5 drugs 0 1 1
INH+RFP or more 2(3.0) 6(23.0) 8(8.6)

The number in parentheses are percent.

Resistance to 2 or more drugs are shown in Table 4.
One patient had resistance to all 5 first-line drugs.
Patients with resistance to RFP(n=9) also have resistance
to other first- line drugs(INH 8, other drug 1). Resistance
to second- line drugs are summarized in Table 5.

Resistance according to the radiologic severity are
shown in Table 6. The difference in resistance rate
according to the severity was not significant.

Table 5. Resistance to second- line drugs according
to the previous therapy

Previous therapy

Drugs Total
) ®
PAS 2/66(3.0) 2/26(7.6) 4/92(4.3)
PTA 5/66(7.5) 2/26(7.6) 7/92(7 6)
KM 2/66(3.0) 2/26(7.6) 4/92(4.3)
OFX 2/66(3.0) 0/26(0.0) 2/922.1)
Cs 2/66(3.0) 0/26(00) 2/922.1)

The number in parentheses are percent.

Table 6. Resistance to first- line drugs according to
the severity of disease

Drugs Minimal Moderately Far advanced
advanced
INH 4/27(14.8) 1144(25.0) 321(142)
RFP 2127( 74) 544(113) 2/21( 95)
EMB 127( 3.7) 6/44(13.6) 2/21( 95)
PZA 127( 3.7) 344( 6.8) 121( 4.7)
SM 2127( 74) 7/44(15.9) 2/21( 95)

The number in parentheses are percent.

Resistance in patients with cavity is higher than in
patients without cavity, in case of INH(Table 7).

Outcome of chemotherapy was shown in Table 8.
More extended therapy is needed in patients with
previous therapy and with presence of cavity. Treatment
failure was found only in patients wih previous
therapy(111%). All patients associated with treatment
failure have one or more drug resistance. However,
treatment failure in patients with primary resistance was
not found.
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Table 7. Resistance to first- line drugs according to
the presence of cavity

Drugs Cavity(-) Cavity(+)
INH 8/60(118) 10/32(312)
RFP 4/60( 6.6) 5/32(15.6)
EMB 4/60( 6.6) 5/32(15.6)
PZA 3/60( 5.0) 2/32( 62)
SM 6/60(10.0) 5/32(15.6)

The number in parentheses are percert.

T ip <005

Table 8. Clinical response according to the resistance
and the previous therapy

Standard therapy Extended therapy

completed AFB(- )* AFB#)*

Not treated 56.6 434 00
susceptible 59.6 404 0.0
resistant 333 66.7 00

Treated 38.9 500 111
susceptible 66.7 333 0.0
resistant 111 66.7 222

The number are percert.
* ; After 6 months therapy, follow up sputum smear was
examined.

DISCUSSION

Drug resistant tuberculosis is one of the most
importart factors in treatment failure. Treatment of
patients with tuberculosis resistant to RFP, INH and other
medications is risky, and results in limited efficacy. In
western courtries, introduction of RFP in 1971 gave
short-term treatment to anti-tuberculosis therapy. It is
very hopeful but, with the advent of AIDS, not only
increasing prevalence of tuberculosis but also emergence
of the drug resistant tuberculosis became an important
health care issue even in western countries™ .

The nationwide survey of tuberculosis in Korea
showed a decreasing tendency of prevalence. But drug
resistance tuberculosis is still high, and has been a major
problem.

Reports on drug resistance were so different because
of difference in study area, in time of study and in study
population etc.

By NTPS in 1995, overall drug resistance was 9.9%,
and resistance in patients without previous therapy was
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5.8%. In patients with previous therapy, resistance was
up to 25.0%". Overall resistance rate in our study(26%)
was higher than in NTPS. This difference may be due to
difference in severity of patients. By NTPS, patients made
up 40% of moderately advanced disease and 10% of far
advanced disease, while patients of this study made up
48% of moderately advanced and 23% of far advanced
disease. So, patients visited at our tertiary referral center
were more likely to have severe disease.

Among 66 patients without previous therapy, 11(16.7%)
patients had resistance to at least one drug and, among
26 patients with previous therapy, 13(50.0%) patients had
that. Rate of MDR is 3.0% in patients without previous
therapy and 23.0% in patients with previous therapy. So,
the prevalence of the single-drug and multi- drug
resistance in patients with previous treatment is
significantly higher than in patients without previous
therapy.

For prevention of emerging resistance, maintaining
good compliance of the patients and appropriate
prescription are needed. ff retreatment is required, a
susceptibilty test should be done. Futhermore,
introduction of directly observed therapy may be helpful in
lowering resistance rate™ *”.

Resistance to INH is the most frequent. The reported
prevalence of INH resistance was variable from nation to
nation and time to time. Recently, M. Demissie reported
it as 84% in Ethiopia®®, and M.T. Mendoza found that
17% of Phlippine patients® had it. In our patients, an
average of 195% had resistance to INH. Primary INH
resistance was found to be 12.1% and highest, followed
by streptomycin, ethambutol, pyrazinamide, rifampicin.

Resistance to RFP is most harmful and closely related
to treatment failure. Cauthen reported the rate of RFP
resistance as 0.6% with previously urtreated patients and
3.3% with previously treated patients in the US™. In our
study, resistance to RFP is 3.0% in patients without
previous therapy and 26.9% in patients with previous
therapy. Moreover, all patients with RFP resistance also
have MDR. So, RFP resistance was a more serious
problem in Korea.

Presence of cavity may be associated with a slow
regression of the lesion and with more emerging of
resistant strairf”. In our study, cavity- positive patiernts
had higher resistance to INH. More extended therapy is
needed.

Treatment of primary resistant patients or selection of
the drug is not firmly established™. In our study, a small
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but significant percentage of the patients without previous
therapy also had drug resistance, but no treatment failure
is developed in the observed period. So, somehow,
extended therapy is needed in some patients and
regimen change is not needed in any patients. But the
follow-up period is shot and further long-term
observation of patients with primary resistance will be
performed.

Sensttivity tests are strongly recommended in all
culture- positive  patients with previous therapy. But
recommendation of a sensitivity test for patients without
previous therapy is still debatable. Treatment failure may
be seen in these patients™. A guide for optimal drug
selection may be needed. For this reason, a susceptibility
test is also needed in case of no history of previous
therapy. In our study, however, treatment failure was not
observed in patients with primary resistance, so a
susceptibilty test may not be required. Further large
studies for recommendations of susceptibility tests of
primary resistance are also needed.

In  conclusion, sensitivity tests are strongly
recommended in all culture- positive patients in those with
previous therapy but, in cases of primary resistant
tuberculosis, sensitivity tests are not required and proper
combination chemotherapy should be given under careful
surveillance.

REFERENCES

1 Han SK, Han YC: Pumonary Tuberculosis. : Han YC. ed.
Cinical Puimonology. Seoul;ljokak p 184- 185, 1990

2. Mitchison DA: Drug resistance in mycobacteria. Brit Med
Bull 40: 84-87, 1984

3. Kim SJ3: The problem of initial drug resistance. Proc Asian
Pacific Soc Respir. 1 133, 1988

4. Frieden TR, Sterling T, Pablos-Mendez A, Kibum JO,
Cauthen GM, Kooley SW: The emergence of
drug-resistant tuberculosis in New York Gty. New Eng J
Med 38: 521-523, 1993.

5. Riley LW, Arathoon E, Loverde VD: The epidemiologic
patterns of drug-resistant Mycobacterium tuberculosis
infecions. Am Rev Respir Dis 139: P&- 1285 1989

6. Rodrigues LC, Smith PG: Tuberculosis in developing
countries and methods for its control. Trans Roy Soc Trop
Med Hyg 84: 739-744, 1990

7. Ministry of Health & Welfare: Report on the T7th
tuberculosis prevalence survey in Korea pp 13- 18, 1995

8. Canetti G, Froman S, Grosset J, Hauduroy P, Langerova
M, Mahler HJ, Meissner G, Mitchison DA, Sula I
Mycobacteria: laboratory methods for testing drug
sensitivity and resistance. Bull WHO 29: 565-577, 1963

9. Canetti G, Fox W, Khomenko A, Mahler HJ, Menon NK,
Mitchison DA, Rist N, Smelev NA: Advances in
techniques of testing mycobacterial drug sensitivity and the
use of sensitiviy tests in tuberculosis control programs.
Bull WHO 41 21-45 1969

10. Kim SC: Primary drug resistance of mycobacterium
tuberculosis isolated from untreated patients with
pulmonary tuberculosis in Korea. Kekkaku 46: 165- 171
071

11 Juhl JH: Paul and Juhl's essentials of roentgen
interpretation. 4th ed. Hagerstown, Hamper and Row,
p875-876, 1981

12. Goble M, Iseman MD, et al: Treatment of 171 patients
with pumonary tuberculosis. N Engl J Med 28: 527-52,
1993

13. Fischl MA, Uttamchandani RB, Daikos GL, Poblete RB,
Moreno JN, Reyes RR, Boota AM, Thompson LM,
Clearly TJ, Lai S: An outbreak of tuberculosis caused hy
multiple- drug- resistant tubercle bacilli among patients with
HIV infection. Ann Intern Med 117: 177, 1992

14. Pitchenik AE, Burr J, laufer M, Miller G, Cacciatore R,
Bigler WJ, Witte JJ, Clearly T: Outbreaks of drug-resistant
tuberculosis at AIDS center. Lancet 336: 440, 1990

15. Ediin BR, Tokars JI, Gieco MH, et al: An outbreak of
multidrug-resistant  tuberculosis among  hospitalized
patients with the acquired immunodeficiency syndrome. N
Engl J Med 36: 1514-21 1992

16. Weis SE, Slocum PC, Blais FX, et al: The effect of
directy observed therapy on the rates of drug resistance
and relapse in tuberculosis. N Engl J Med 330: 1179- 84,
1A

17. Frieden TR, Fuiwara Pl, Washco RM, Hamburg MA:
Tuberculosis in New York city- Turning the tide. N Engl J
Med 1995; 333: 229-33.

18. Demissie M, Gebeyehu M, Berhane Y: Primaty resistance
to anti- tuberculosis drugs in Addis Ababa, Ethiopia. Int J
Tuberc Lung Dis 1997; 1(1): 64-67.

19. Mendoza MT, Gonzaga AJ, Roa C, et al: Nature of drug
resistance  and predictors of  mutidrug- resistant
tuberculosis among patients seen at the Philppine
General Hospital, Manila, Philippines. Int J Tuberc Lung
Dis 1(1): 59-63, 1997

20. Cauthen GM, Kibun JO, Kely GD, Good RC:
Resistance to antituberculosis drugs in patients with and
without prior treatment: survey of 31 state and large city
laboratories, 198- 1986. Am Rev Respir Dis 1988, 137:
Suppl: 260.

21 JH Kim: Drug- resistant Pumonary Tuberculosis in Kosin
Medical center, Korea. Tuberculosis and respiratory
diseases. 42: 831-837, 1995

22. Mitchison DA, Nunn AJ: Influence of initial drug
resistance on the response to short-course chemotherapy
of pumonary tuberculosis. Am Rev Respir Dis 33: 423
1986

31



