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Background: The epidemiology of tuberculosis (TB) has been assessed based on the data of the analysis of TB 
patients notified to the surveillance system in Korea. However, the national status of TB is not validated through 
this surveillance system. The objective is to determine the epidemiology of TB and to understand the accurate 
status of TB patients treated in private institutions.
Methods: Medical records of 53,579 patients who had been diagnosed with TB in 2008 were analyzed.
Results: Among 53,579 patients, the number of sputum smear positive cases was 15,639(29.2%) and the number 
of new cases was 39,191 (73.1%). The drug resistance rate of new cases was 5.3%, while the rate stood at 13.3% 
for TB patients with treatment history. The number of multi-drug resistant TB (MDR-TB) patients was 2,472 (4.6%), 
which consists of 2.9% of new cases and 9.3% of TB patients with prior treatment history. The number of 
extensively drug-resistant TB patients was 749 (1.4%), consisting of 1.1% of new cases and 2.2% of TB patients 
with prior treatment history. In terms of treatment outcomes, 66.4% of all TB patients, 70.5% of new cases, 64.4% 
of relapse cases, and 46.8% of MDR-TB cases were cured or completed. It was inferred that in 2008, the total 
number of TB patients reached 70,767, 145.6 per 100,000 people (95% confidence interval, 145.5∼145.7).
Conclusion: We conclude that the medical records review of the Health Insurance Review and Assessment Service 
(HIRA) data can be very effective in promoting the understanding of the current status of TB in private institutions.
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Introduction

  In Korea, the national tuberculosis (TB) prevalence 

survey had been conducted 7 times between 1965 and 

1995, to investigate the TB infection rate, pulmonary TB 

prevalence and drug-resistant rate. However, as preva-

lence rate has shown a gradual decrease, the survey 

faced limits in securing sufficient number of samples 

and other problems such as high cost, low participation 

rate and difficulty in accurate prediction of incidence 

rate. To address these issues, the TB Surveillance 

System was introduced in June 2000 under the TB 

Prevention Act, which facilitated TB notification via 

internet. Through the analysis of notified TB patient's 

data, the trend of tuberculosis patients and the effect 

of the National TB Management System have been 

assessed. For the successful implementation of this sur-

veillance system, cooperation with doctors is crucial to 

guarantee all patients are diagnosed by standardized 

measures and notified to the system.

  On the other hand, all TB patients who are treated 

in public health centers are notified to the Korea TB 
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Information Management System (TBnet). However, a 

2006 survey of clinicians regarding patients treated in 

private institutions demonstrates only 67.6% of these pa-

tients were notified to Korea Centers for Disease Control 

and Prevention (KCDC)1. Moreover, according to TB pa-

tients data notified to the TBnet, the rate of TB patients 

treated in private institutions went up from 53% in 2001, 

to 85% in 20102. These figures well represent the limits 

of this surveillance system, in which TB patient's current 

status including the number and features of patients 

cannot be accurately monitored when private institut-

ions neglect notification responsibility.

  This study aims to define the epidemiology of TB and 

understand accurate status of the TB patients treated in 

private institutions, by analyzing investigation results of 

medical records which requested TB patient treatment 

expense to the The Health Insurance Review and 

Assessment Service (HIRA).

Materials and Methods

1. Subjects

  This study comprehensively analyzes TB patient's 

medical records review jointly conducted by the KCDC 

and the Korean Medical Record Association from May 

to December 2010. Seventy-six thousand three hundred 

fifteen cases in 2008 from 4,049 private institutions were 

analyzed. To exclude non-TB patients, 3 criteria were 

applied: 1) notified with TB code (ICD-10: A15∼19, 

U88.0∼88.1); 2) treated with 2 or more anti-TB drugs; 

and 3) requested medical expenses more than 2 times 

to the HIRA. As several private institutions declined to 

participate in the survey, the response rate stood at 

83.0%, making 63,359 patients treated in 3,461 private 

institutions subject to study. After excluding overlapping 

patients, who received treatments from two or more 

medical institutions, the actual number of patients in the 

study was 55,136. Among these patients, nontuber-

culous mycobacteria infected patients and non-TB pa-

tients were also excluded, and 53,579 TB patients were 

set as final analysis subjects.

2. Methods

  To conduct a standardized survey on the medical re-

cords investigation, guidelines regarding the check list 

of the TB medical records and the implementation of 

investigation were developed, and medical records 

were reviewed by medical record administrators, who 

received education on the TB survey methods. Medical 

record administrators identified the administrative errors 

such as input and diagnosis errors and verified whether 

the subjects were TB patients or not, and recorded data 

on web-based data input program.

  Ethical clearance was not required since this study is 

for the purpose of public health practice, to control 

communicable diseases by monitoring TB cases in 

Korea on a regular basis under TB prevention laws.

  The study covers the following items: sex, age, classi-

fication of the medical institutions, TB treatment history, 

types of resistant drugs, primary test results (chest X-ray 

and other imaging studies such as computed tomog-

raphy and magnetic resonance imaging scans, sputum 

smear and culture, biopsy and others), TB code, co-

morbid diseases (silicosis, peptic ulcer, cancer, chronic 

renal failure, diabetes, alcoholism, human immunode-

ficiency virus [HIV] infection), treatment outcomes, drug 

regimen, location of medical institutions. In terms of TB 

treatment history, the patients who had taken anti-TB 

drugs prior to their treatment at medical institutions 

were classified as 'patients with treatment history.' 

Comorbid diseases could be identified anytime during 

TB treatment, and the drug regimen refers to as an ini-

tially prescribed drug. However in case of drug-resistant 

TB, additional drugs prescribed after the detection of 

drug resistance are also included in drug regimen.

  Classification of patients consists of the following cat-

egories: new, relapse, treatment after failure, treatment 

after default, transfer in, chronic and other. 'New' refers 

to patients who have never been treated before or are 

being treated for less than one month. 'Relapse' refers 

to patients who had completed their treatment but de-

veloped TB again. 'Treatment after failure' refers to pa-

tients whose treatment had failed in the past but re-
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Table 1. TB cases through medical records review by diagnosis test

Sputum smear test (n=53,579)

Sputum culture test

Positive (drug sensitivity test)
Negative Unknown Not done

Sensitive Resistant Not done

Positive (n=15,639) 2,965 2,266 4,300 2,419 759 2,930
Negative (n=22,583) 1,811 1,343 3,100 12,178 683 3,468
Unknown or Not done (n=15,357) 106 372 248 426 1,018 13,187

sumed, while 'treatment after default' refers to patients 

with treatment history of one month or more, along 

with a cessation period of two months or more. 

'Transfer in' refers to patients who transferred to other 

medical clinics within two months, with aggregate treat-

ment period of one month or more. 'Chronic' refers to 

patients who failed to resume treatment but are in the 

state of smear-positive, and 'other' refers to patients not 

classified as any of the above categories
3
.

  Treatment outcomes are classified as follows: cured, 

completed, failed, defaulted, transfer out, died from TB, 

died from other causes, diagnosis changed, and other. 

This classification follows the World Health Organiza-

tion (WHO) guideline4, with the exception of 'diagnosis 

changed' and 'other.' 'Diagnosis changed' refers to pa-

tients who are diagnosed with other diseases during TB 

treatment. 'Other' refers to patients who do not fit into 

any of the above criteria, such as patients still receiving 

treatment or patients who were diagnosed with TB but 

unknown about their treatment status3.

  Multi-drug resistant TB (MDR-TB) is defined as tuber-

culosis that is resistant to isoniazid and rifampicin. 

Extensively drug-resistant TB (XDR-TB) is defined as tu-

berculosis that is resistant to any fluoroquinolone, and 

resistant to at least one of the three injectable sec-

ond-line drugs (amikacin, capreomycin, kanamycin), in 

addition to MDR-TB.

  SAS version 9.2 (SAS institute Inc., Cary, NC, USA) 

was used to analyze data and Chi square test was 

conducted.

Results

  Among 53,579 TB patients, 22,619 (42.2%) were bac-

teriologically confirmed pulmonary TB patients, and 

15,639 (29.2%) were sputum smear-positive pulmonary 

TB patients. 40,392 (75.4%) had sputum smear and cul-

ture examination (Table 1).

  In terms of sex distribution, there were 1.4 times 

more male patients than female patients. However in 

twenties, there were more female patients than male 

patients. In terms of age distribution, the largest age 

group was seventies and over, while the smallest age 

group was under the age of ten. Classification of pa-

tients-wise, 39,191 (73.1%) were 'new,' accounting for 

the majority of all classifications, 5,929 (11.1%) were 're-

lapse,' 431 (0.8%) were 'treatment after failure,' 1,023 

(1.9%) were 'treatment after default,' 3,253 (6.1%) were 

'transfer in,' 236 (0.4%) were 'chronic,' and 3,516 (6.6%) 

were 'other.' In terms of age, the proportion of new 

cases is the highest in teens, but decreases to reach the 

lowest level in fifties (Table 2).

  According to classification of medical institutions, 

37,951 (70.8%) were treated in general hospitals, 6,841 

(12.8%) in hospitals, 8,742 (16.3%) in medical clinics 

and 45 (0.1%) in other facilities.

  The study showed among all TB patients, 6,657 

(12.4%) suffered from comorbid diseases, namely 3,193 

(6.0%) from diabetes, 1,821 (3.4%) from cancer, 393 

(0.7%) from peptic ulcer, 271 (0.5%) from cancer with 

diabetes, and 223 (0.4%) from renal failure (Table 3). 

  Among the 7 major primary drug regimens, 4-drug 

regimen (isoniazid, rifampicin, ethambutol, pyrazina-
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Table 2. TB cases through medical records review by types of patient, sex and age group (n=53,579)

Age (yr)
Total New Relapse TAF

Sub total Male Female Sub total Male Female Sub total Male Female Sub total Male Female

Total 53,579 
(110.2)

31,323 
(128.3)

22,256 
(92.0)

39,191 
(80.6)

21,979 
(90.0)

17,212 
(71.2)

5,929 
(12.2)

4,020 
(16.5)

1,909 
(7.9)

431 
(0.9)

325 
(1.3)

106 
(0.4)

   0∼9    291 
  (5.7)

165 
(6.2)

126 
(5.2)

216 
(4.2)

122 
(4.6)

94 
(3.9)

2
(0.0)

1 
(0.0)

1 
(0.0)

0 0 0

  10∼19  2,132 
 (32.1)

1,276 
(36.3)

856 
(27.4)

1,815 
(27.3)

1,104 
(31.4)

711 
(22.7)

66 
(1.0)

37 
(1.1)

29
(0.9)

6 
(0.1)

3 
(0.1)

3 
(0.1)

  20∼29  8,297 
(115.5)

3,975 
(106.9)

4,322 
(124.8)

6,556 
(91.3)

3,072 
(82.6)

3,484 
(100.6)

541 
(7.5)

273 
(7.3)

268 
(7.7)

56 
(0.8)

34 
(0.9)

22 
(0.6)

  30∼39  8,319 
(100.4)

4,752 
(111.8)

3,567 
(88.5)

6,120 
(73.9)

3,424 
(80.5)

2,696 
(66.9)

871 
(10.5)

516 
(12.1)

355 
(8.8)

66 
(0.8)

46 
(1.1)

20 
(0.5)

  40∼49  8,689 
(103.9)

5,787
(136.1)

2,902 
(70.6)

6,055 
(72.4)

3,929 
(92.4)

2,126 
(51.7)

1,129 
(13.5)

790 
(18.6)

339 
(8.3)

87 
(1.0)

71 
(1.7)

16 
(0.4)

  50∼59  7,922 
(131.6)

5,500 
(182.2)

2,422 
(80.7)

5,447 
(90.5)

3,631 
(120.3)

1,816 
(60.5)

1,133 
(18.8)

848 
(28.1)

285 
(9.5)

91 
(1.5)

78 
(2.6)

13 
(0.4)

  60∼69  7,311 
(190.9)

4,657 
(258.2)

2,654 
(131.0)

5,185 
(135.4)

3,151 
(174.7)

2,034 
(100.4)

1,009 
(26.3)

743 
(41.2)

266 
(13.1)

56 
(1.5)

49 
(2.7)

7
(0.3)

  ≥70 10,618 
(331.9)

5,211 
(433.3)

5,407 
(270.8)

7,797 
(243.7)

3,546 
(294.8)

4,251 
(212.9)

1,178 
(36.8)

812 
(67.5)

366 
(18.3)

69 
(2.2)

44 
(3.7)

25 
(1.3)

Age (yr)
TAD TI Chronic Other

Sub total Male Female Sub total Male Female Sub total Male Female Sub total Male Female

Total  1,023 
  (2.1)

742 
(3.0)

281 
(1.2)

3,253 
(6.7)

2,005 
(8.2)

1,248 
(5.2)

236 
(0.5)

176 
(0.7)

60 
(0.2)

3,516 
(7.2)

2,076 
(8.5)

1,440 
(6.0)

   0∼9      1 
  (0.0)

1 
(0.0)

0 9 
(0.2)

4 
(0.2)

5 
(0.2)

0 0 0 63 
(1.2)

37 
(1.4)

26 
(1.1)

  10∼19 18 
  (0.3)

9 
(0.3)

9 
(0.3)

96 
(1.4)

50 
(1.4)

46 
(1.5)

0 0 0 131 
(2.0)

73 
(2.1)

58 
(1.9)

  20∼29 127 
  (1.8)

60 
(1.6)

67 
(1.9)

561 
(7.8)

306 
(8.2)

255 
(7.4)

16 
(0.2)

10 
(0.3)

6
(0.2)

440 
(6.1)

220 
(5.9)

220 
(6.4)

  30∼39 170 
  (2.1)

121 
(2.8)

49 
(1.2)

547 
(6.6)

325 
(7.6)

222 
(5.5)

44 
(0.5)

34 
(0.8)

10 
(0.2)

501 
(6.0)

286 
(6.7)

215 
(5.3)

  40∼49 236 
  (2.8)

200 
(4.7)

36
 (0.9)

554 
(6.6)

380 
(8.9) 

174 
(4.2)

58 
(0.7)

39 
(0.9)

19
(0.5)

570 
(6.8)

378 
(8.9)

192 
(4.7)

  50∼59 199 
  (3.3)

162 
(5.4)

37 
(1.2)

486 
(8.1)

377 
(12.5)

109 
(3.6)

52 
(0.9)

42 
(1.4)

10 
(0.3)

514 
(8.5)

362 
(12.0)

152 
(5.1)

  60∼69 107 
  (2.8)

83 
(4.6)

24 
(1.2)

41.3 
(10.8)

277 
(15.4)

136 
(6.7)

33 
(0.9)

26 
(1.4)

7 
(0.3)

508 
(13.3)

328 
(18.2)

180 
(8.9)

  ≥70 165 
  (5.2)

106 
(8.8)

59 
(3.0)

587 
(18.3)

286 
(23.8)

301 
(15.1)

33 
(1.0)

25 
(2.1)

8 
(0.4)

789 
(24.7)

392 
(32.6)

397 
(19.9)

Values are presented as number of cases (case per 100,000 population).
TAF: treatment after failure; TAD: treatment after default; TI: transfer in.

mide) accounted for the majority of new cases, record-

ing 77.5% (30,392 patients), followed by 3-drug regimen 

(isoniazid, rifampicin, ethambutol) which stood at 7.2% 

(2,825 patients) (Table 4).

  Three thousand nine hundred eighty one TB patients 

(7.4%) were resistant to one or more anti-TB drugs, 

while 2,062 patients (5.3%) of new cases (39,191 pa-

tients) and 1,919 patients (13.3%) of all TB patients with 
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Table 5. TB cases through medical records review by classification of patients and drug resistant TB 

Classification New Relapse TAF TAD TI Chronic Other

Total (n=53,579) 39,191 (73.1) 5,929 (11.1) 431 (0.8) 1,023 (1.9) 3,253 (6.1) 236 (0.4) 3,516 (6.6)
All susceptible (n=49,598) 37,129 (74.9) 5,127 (10.3) 294 (0.6)   855 (1.7) 2,728 (5.5) 119 (0.2) 3,346 (6.7)
Any drug resistance (n=3,981)  2,062 (51.8)   802 (20.1) 137 (3.4)   168 (4.2)   525 (13.2) 117 (2.9)   170 (4.3)
MDR-TB (n=2,472)  1,130 (45.7)   544 (22.0) 107 (4.3)   114 (4.6)   362 (14.6) 103 (4.2)   112 (4.5)
XDR-TB (n=749)    436 (58.2)   149 (19.9)  12 (1.6)    18 (2.4)    63 (8.4)  35 (4.7)    36 (4.8)

Values are presented as number (%).
TB: tuberculosis; TAF: treatment after failure; TAD: treatment after default; TI: transfer in; MDR-TB: multi-drug resistant TB; XDR-TB:
extensively drug-resistant TB.

Table 4. Drug regimens through medical records review by classification types (n=53,579)

New 
(n=39,191)

Relapse 
(n=5,929)

TAF 
(n=431)

TAD 
(n=1,023)

TI 
(n=3,253)

Chronic 
(n=236)

Other 
(n=3,516)

H, R, E, Z 30,392 (77.5) 4,082 (68.8) 182 (42.2) 591 (57.8) 1,663 (51.1)  81 (34.3) 1,788 (50.9)
H, R, E  2,825 (7.2)   519 (8.8)  52 (12.1) 101 (9.9)   506 (15.6)  19 (8.1)   377 (10.7)
H, R, Z    852 (2.2)    93 (1.6)  10 (2.3)  21 (2.1)    53 (1.6)   0 (0)    79 (2.2)
H, R    482 (1.2)    53 (0.9)   8 (1.9)   0 (0)    50 (1.5)   0 (0)   106 (3.0)
H, E, Z    484 (1.2)    52 (0.9)   0 (0)   0 (0)    33 (1.0)   0 (0)    60 (1.7)
Others  4,156 (10.6) 1,130 (19.1) 179 (41.5) 310 (30.3)   948 (29.1) 136 (57.6) 1,106 (31.5)

Values are presented as number (%).
TAF: treatment after failure; TAD: treatment after default; TI: transfer in; H: isoniazid; R: rifampicin; E: ethambutol; Z: pyrazinamide.

Table 3. TB cases through medical records review by co-

morbid diseases 

Cormorbid disease TB cases (n=53,579)

DM  3,193 (6.0)
Cancer  1,821 (3.4)
Gastric ulcer    393 (0.7)
Renal failure    223 (0.4)
Alcoholism    189 (0.4)
HIV    122 (0.2)
Pneumoconiosis     52 (0.1)
Others    316 (0.6)
None 47,270 (88.2)

Values are presented as number (%).
TB: tuberculosis; DM: diabetes mellitus; HIV: human immuno-
deficiency virus.

treatment history (14,388 patients) were resistant to one 

or more anti-TB drugs (Table 5).

  In terms of drug-resistant TB, the number of MDR-TB 

patients was 2,472 (4.6%), accounting for 62.1% of all 

drug-resistant TB patients. Among them, 1,130 patients 

(2.9%) were new cases (39,191 patients) and 1,342 pa-

tients (9.3%) were TB patients with prior treatment his-

tory (14,388 patients) (Table 5). In terms of distribution 

of resistance to first-line TB drugs, among 2,472 

MDR-TB patients, 47% were resistant to ethambutol, 

45% to pyrazinamide, 41% to rifabutin. In terms of dis-

tribution of resistance to second-line injectable drugs, 

38% to streptomycin, 30% to kanamycin, 22% to capreo-

mycin, 10% to amikacin. In terms of distribution of re-

sistance to fluoroquinolones, 36% to ofloxacin, 14% to 

moxifloxacin, 6% to levofloxacin (Figure 1).

  The number of XDR-TB patients was 749 (1.4%), ac-

counting for 18.8% of all drug-resistant TB patients. 

Among these patients, 436 were new cases of XDR-TB 

without prior treatment history, accounting for 1.1% of 

total new cases, and 313 patients with prior treatment 

history accounted for 2.2% of total patients (Table 5). 

In terms of distribution of resistance to first-line TB 

drugs, among 749 XDR-TB patients, 93% were resistant 

to ethambutol, 64% to rifabutin, 47% to pyrazinamide. 
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Figure 1. Rate of resist-
ance to anti TB drugs in 
MDR-TB and XDR-TB 
patient. TB: tuberculosis; 
MDR-TB: multi-drug re-
sistant TB; XDR-TB: ex-
tensively drug-resistant TB.

In terms of distribution of resistance to second-line in-

jectable drugs, 87% were resistant to streptomycin, 81% 

to kanamycin, 65% to capreomycin, and 28% to 

amikacin. In terms of distribution of resistance to fluo-

roquinolones, 96% were resistant to ofloxacin, 38% to 

moxifloxacin, 18% to levofloxacin (Figure 1).

  In terms of treatment outcomes, 66.4% of all TB pa-

tients, 70.5% of new cases, 64.4% of relapse cases, and 

46.8% of MDR-TB cases were cured or completed. 

'Other' 8,876 cases (16.6%) consist of patients still re-

ceiving treatment or patients who were diagnosed with 

TB but unknown about their treatment status (Table 6).

  Based on this study, we could derive TB prevalence 

rate in Korea. 9,791 TB patients were notified to public 

health centers and recorded on the Annual Report on 

the Notified Tuberculosis Patients in Korea. After ex-

cluding 1,463 overlapping patients who received treat-

ments from both public health centers and private in-

stitutions, 52,116 patients were treated in private in-

stitutions in 2008. If we convert total coverage of this 

study into 100% (which in fact stands at 83%), total esti-

mated number of patients subject to treatment will be 

60,976. Accordingly, when we combine all patients 

treated in both public and private health centers, 70,767, 

or 145.6 in every 100,000 Koreans (95% confidence in-

terval, 145.5∼145.7) were treated for TB in 2008.

Discussion

  According to the distribution of sex and age group, 

the age distribution of the TB patients treated in private 

institutions follows a bimodal distribution, which is sim-

ilar to the TB patients' pattern in developing countries, 

with the first peak in twenties and the second peak in 

seventies. This distribution is typical in developing 

countries, so it can be concluded that Korea's tuber-

culosis control is remaining at developing country level. 

And there were more male patients than female patients 

in all age groups except for patients in their twenties. 

According to some clinicians, this could be explained 

by malnutrition among young female caused by ex-

treme diet, but more research is needed in order to 

present a clear cause of this phenomenon.

  Despite notification rate of MDR- and XDR-TB pa-

tients was low, and the final list of resistant drugs was 

yet to be obtained under the TBnet, the study provides 

an overview of current status of drug-resistant TB 

patients. According to the 7th National TB Prevalence 
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Survey in 1995, the drug-resistant rate for new cases was 

5.8%, and for TB patients with prior treatment history 

was 25.0%
5
. We can conclude that the rate of new cases 

without prior treatment history has not changed much 

since, while the rate of TB patients with prior treatment 

history has decreased. Comparing with the result of 

sample survey on drug-resistance for the new TB cases 

who received treatment from public health centers in 

2004, 2.7% of new cases were MDR-TB patients treated 

in the public health centers6
, which is similar to the rate 

of MDR-TB patients in private institutions in 2008.

  In terms of treatment outcomes, 36.0% of total TB pa-

tients are categorized as 'completed' cases, which is 

more than 'cured' (30.4%) cases. There were no stand-

ardized TB treatment guidelines for private institutions 

back in 2008, thus not all patients who completed their 

treatment in the private institutions underwent sputum 

smear or culture test in the last month of their treat-

ment. This is why there have been more completed cas-

es than cured cases, but the proportion of cured cases 

is expected to increase in private institutions thanks to 

standardized guidelines for tuberculosis that has been 

provided since 2011.

  National TB Prevalence Survey will provide the most 

accurate tool to understand current TB status in Korea, 

but it is difficult to conduct such survey considering vast 

amount of time and cost required and low level of ex-

pected private participation. Successfully managing sur-

veillance system can be one of the most effective ways. 

As seen in the study, TB patient reporting rate to the 

TBnet increased from 67.6% in 20061
 to 70%, but it is 

still low and measures should be taken to encourage 

private institutions to notify to the system.

  Through this study, we could identify that among the 

patients who claimed for medical expenses to the HIRA, 

97% of them were in fact TB patients, and we could 

conclude that HIRA data can be a very effective in pro-

moting understanding on current status of TB in private 

institutions. In this regard, it is necessary to develop a 

model for sample abstraction and to establish guidelines 

for investigation to improve study accuracy.Ta
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