http://dx.doi,org/10.4046/trd 2013.74 3,104
ISSN: 1738-3536(Print)/2005-6184(Online)
Tuberc Respir Dis 2013;74:104-110

Copyright©2013, The Korean Academy of Tuberculosis and Respiratory Diseases, All rights reserved,

Increased Tuberculosis Burden Due to Demographic Transition in

Korea from 2001 to 2010

Young Kil Park, Ph.D.', Yoon-Sung Park® Kyoung In Na’, En Hi Cho, M.D.?, Sang-Sook Shin', Hee Jin Kim,

MD.'

"Korean Institute of Tuberculosis, “Division of HIV and TB Control, Korea Centers for Disease Control and Prevention,

Cheongwon, Korea

population drift in Korea,

of TB in the future,

Key Words: Tuberculosis; Population Dynamics; Aging

Background: Notified tuberculosis (TB) cases in Korea have not decreased over the last decade (2001-2010).
Methods: To clarify the reasons, we analyzed an annual report on notified tuberculosis patients and age-specific

Results: Compared to the age-specific notified TB cases between 2001 and 2010, distinctive features in notified
TB cases and new cases increased markedly in people aged 45-54 years and in patients over 65 years old, whereas
those between 15-34 years in 2010 decreased drastically, In particular, notified TB individuals over 65 years old
occupied 29.6% of the cases in 2010, which was 1.5 times higher than that in 2001, The main reason not to decrease
in notified TB patients for the last decade (2001-2010) was due to the increasing elderly population as well as
the aging of baby boomers, which have a higher risk of TB development,

Conclusion: Korea needs to pay attention to the older population in order to successfully decrease the burden

Introduction

Tuberculosis (TB) is still a global epidemic that needs
to be controlled. Globally, 8.7 million new cases of TB
were estimated in 2011 and over half (60%) were allo-
cated in Asia’, Globally, 125 incident cases per 100,000
people were estimated, which included 100 in the
Republic of Korea in 2011,

The prevalence of TB in Korea has decreased from
1965 to 1995 (radiologically active cases and the active

case rate aged over 5 years have decreased from 5,168
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to 767 per 100,000 population)’,

However, notified TB cases in Korea have not de-
creased in the last decade (2001-2010) even though the
Korean socioeconomic circumstances have not deterio-
rated to affect the retrogression of TB (Table 1), This
study aimed to find the causes of TB retrogression re-

cently in Korea,

Materials and Methods
1. Data sources

Healthcare facilities should report clinical information
on TB patients and suspected TB patients to the Korea
Tuberculosis Information Management System (TBnet)
according to the Korean Tuberculosis Preventive Law.
The TBnet, established in 2000, is an online tuberculosis
surveillance system in both public and private sectors
that substituted the national TB actual condition surveil-
lance every 5 years from 1965 to 1995",

This analysis was based on an annual report that is
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Table 1, Notified tuberculosis cases according to age during 2001-2010

Age (yn)
Year Total
0-14 15-24 25-34 35-44 45-54 55-64 >65

2001 609 (13) 7,689 (16,7) 9,496 (206) 7,248 (157) 5,832 (127) 5,886 (12.8) 9,322 (202) 46,082 (100.0)
2002 437 (10) 6,768 (157) 8,613 (20.0) 6,623 (154) 5,836 (13.6) 5,562 (12.9) 9,201 (21.4) 43,040 (100.0)
2003 470 (12) 6,217 (154) 8,122 (201) 6,230 (154) 5,457 (135) 4,980 (12.3) 9,024 (22.3) 40,500 (100.0)
2004 341 (08) 5848 (140) 8,168 (196) 6552 (157) 5,920 (142) 5,244 (12.6) 9,662 (232) 41,735 (100.0)
2005 479 (10) 5,828 (124) 8,856 (189) 7,130 (152) 7,111 (151) 5,833 (124) 11,732 (25.0) 46,969 (100.0)
2006 422 (09) 5,769 (125) 8,364 (181) 6,956 (15.0) 7,199 (156) 5,636 (122) 11,938 (25.8) 46,284 (100.0)
2007 399 (0.8) 5,565 (122) 7,914 (174) 6,785 (149) 7,306 (160) 5,563 (122) 12,065 (265) 45,597 (100.0)
2008 334 (08) 4,939 (112) 7,223 (164) 6,630 (1500 7,314 (166) 5,367 (121) 12,367 (28.0) 44,174 (100.0)
2009 366 (0.8) 5251 (11.1) 7,341 (1565) 7,029 (149) 7,855 (166) 5,837 (12.3) 13,623 (28.8) 47,302 (100.0)
2010 386 (0.8) 5,176 (108) 6,965 (145) 6,856 (14.3) 8,164 (17.0) 6,307 (13.1) 14,247 (296) 48,101 (100.0)

Numbers in parenthesis indicate the proportion of the specific age.

composed of notified TB patients through the TBnet in
Korea™

Notified TB cases were counted from the 1st of
January to the 31st of December every year, All notified
TB cases were used in statistical analysis after filtering
out double-notified patients by full name, social security
number, and date of treatment etc,

The data regarding the Korean population was de-

rived from Korean Statistics.
2. Definition of notified TB cases

Notified TB cases were the total of TB patients and
suspected TB patients that were notified through TBnet,
A TB patient was defined as an individual who was
smear-positive or culture-positive for Mycobacterium tu-
berculosis from a patient specimen (sputum, blood,
urine, cerebrospinal fluid, tissues, etc, >PA suspected
TB patient was defined as an individual having all clin-
ical, radiological, and histological results indicating TB
infection although not confirmed by a positive M, tuber-
culosis bacilli on the smear and culture examination” ",

This study had a limitation which notified TB cases
were fewer than TB cases from the Nationwide Medical
Records Survey of Patients with TB or Health Insurance
Review and Assessment service™, Tn addition, notified
TB cases might include a few of non-tuberculous myco-

bacteria (NTM) cases among suspected TB cases, be-

cause the proportion of NTM is recently increasing in

17,18
Korea ",

3. Case notification rate

The case notification rate was calculated as the total
number of notified TB cases divided by a midterm (1st
of July) population of the year received from Statistics
Korea, and then multiplied by 100,000, The notified
new TB rates per 100,000 was obtained by using the
same formula as the case notification rate except it was
counted as new TB patients among the notified cases
in the year, This study has the limitation of the notified
TB system, which should be affected by the notification
rate, This means that the data was not based on precise

prevalence or an incidence survey.

Results
1, Age-specific notified TB cases and notification rate

Total notified TB cases have not decreased during the
last decade (Table 1). Compared to the age-specific no-
tified TB cases between 2001 and 2010, distinctive fea-
tures regarding TB cases markedly increased in 45-54
year olds and in people over 65 year olds, but de-
creased dramatically among the 15-34 year olds in 2010
(Table 1, Figure 1), These features were also identical

in the new pulmonary TB cases confirmed by only cul-
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ture examination (Table 2) or the suspected new TB
cases (data not shown),

In the identical period, the age-specific notified TB
rates per 100,000 for all age groups have decreased
slightly (Figure 2). In particular, a reduction of notified
TB rates per 100,000 in 15-34 year olds and 55-64 year
olds is conspicuous, A high TB rate in younger age is
usually a typical pattern in high TB-burdened countries,
and a declining TB rate for this age means that TB con-

trol is improving.
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Figure 1, Comparison of age-specific notified tuberculosis
(TB) cases between 2001 and 2010, Distinctive features

of TB cases markedly increased in 45-54 year olds and
those over 65 year olds in 2010,

2. Notified new cases and pulmonary smear-positive
of new cases

New TB cases also increased in the over 45 year olds,
especially, the over 65 year olds TB patients who occu-
py 29.6% of the total new cases in 2010 (Table 3, Figure
3). However, the notified new TB rates per 100,000
have decreased in all age groups under the age of 65
(Table 3).

Smear-positive pulmonary TB patients are regarded as

a source of new TB infection, Fortunately, total smear-
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Figure 2, Comparison of notified age-specific tuberculosis
(TB) rates per 100,000 people between 2001 and 2010,

The TB rates in 2010 were reduced in all age groups
compared to 2001,

Table 2. New pulmonary tuberculosis cases confirmed only with culture examination (code: A15.1) during 2001-2010

Age (yr)
Year Total
0-14 15-24 25-34 35-44 45-54 55-64 >65

2001 23 (0.8) 494 (18.1) 573 (21.0) 381 (14.0) 315 (11.5) 346 (12.7) 596 (21.8) 2,728 (100.0)
2002 7 (0.3) 377 (18.0) 448 (21.4) 250 (11.9) 239 (11.4) 251 (12.0) 524 (25.0) 2,096 (100.0)
2003 11 (0.5) 331 (15.9) 421 (20.2) 307 (14.7) 235 (11.3) 272 (13.0) 509 (24 .4) 2,086 (100.0)
2004 6 (0.3) 298 (14.0) 428 (20.1) 308 (14.5) 278 (13.1) 243 (11.4) 564 (26.5) 2,125 (100.0)
2005 15 (0.6) 341 (14.2) 485 (20.2) 317 (13.2) 306 (12.7) 296 (12.9) 645 (26.8) 2,405 (100.0)
2006 17 (0.6) 477 (17.0) 528 (18.8) 340 (12.1) 328 (11.7) 307 (11.0) 805 (28.7) 2,802 (100.0)
2007 9 (0.3 472 (18.0) 429 (16.4) 349 (13.9) 353 (13.5) 286 (10.9) 723 (27.6) 2,621 (100.0)
2008 11 (0.4) 381 (15.0) 435 (17.1) 338 (13.9) 335 (13.1) 277 (10.9) 771 (30.3) 2,548 (100.0)
2009 18 (0.6) 412 (13.6) 501 (16.6) 377 (12.5) 421 (13.9) 359 (11.9) 932 (30.9) 3,020 (100.0)
2010 18 (0.5) 489 (12.9) 599 (15.8) 453 (11.9) 562 (14.8) 485 (12.8) 1,196 (31.5) 3,802 (100.0)

Numbers in parenthesis indicate the proportion of the specific age.
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Table 3, Notified new tuberculosis (TB) cases and positive smears for new pulmonary TB cases in 2001, 2005, and 2010

Positive smears for new pulmonary TB

New TB patients

Age (yn)
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Numbers in the square and round brackets indicate the population rate per 100,000 and the proportion of the specific age, respectively.
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positive numbers have not increased for the last decade
(2001-2010), however, the proportion of over 45 year
olds occupied 65.3% of the total smear-positive, new

pulmonary TB patients in 2010 (Table 3).

3, Constitutional shift of age-specific populations
after 1980

We found demographic change that older age groups

have increased steadily while younger age groups have
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Figure 3, Trend of age-specific notified new tuberculosis
(TB) cases for the last decade (2001-2010), New TB cas-
es increased in those over 45 year olds, particularly in

individuals aged 65 or over compared to 2001 TB pa-
tients in 2010,
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Figure 4, Demographic change of age specific population
from 1980 to 2010, The old age group has increased
steadily while the younger age group has decreased,
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Figure 5, Prospective age-specific populations in the fu-
ture (data from Statistics Korea)'®. Baby boomers would
be the main cause for the increasing old age group,

decreased from 1980 to 2010 (Figure 4). The population
of individuals over 45 year olds has steadily increased
every 10 years. The rapid increase in the older aged
population might result from the development of medi-
cal technology as well as a favorable socioeconomic sit-
uation in Korea,

Conspicuous age shift was found in the 25-34 year
olds in 1990, 35-44 year olds in 2000 and 45-54 year
olds in 2010 (Figure 4). This big population shift in-
cludes the baby boomer generation (born 1955-1963 in
Korea), Therefore, aging of this generation contributed
to increased TB cases notwithstanding the declining TB
rate on the population constitution, The change of pop-
ulation constitution was the main cause of slowing the
improved control of TB in Korea.

To make matters worse in terms of TB control,
Statistics Korea projected that the older aged population
will increase for a few more decades in the future

(Figure 5),

Discussion

The age-specific incidence rate of TB is usually high-
er in younger individuals in high burdened TB coun-
tries, but in the older populations in lower burdened

TB countries”. TB prevalence in Korea has been declin-
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ing from 1965 to 1995 according to the TB survey’.
However, notified TB patients have not decreased re-
cently according to the notified TB system since 2000,
Through this study, we found that Korea has been a
rapidly aging society since 2000, and the demographic
transition seems to be a hindrance to national TB
control.

Moreover, the baby boomer generation (born 1955-
1963), which occupies a large portion (about 15%) of
the Korean population has approached the advanced
age groups. Those people have lived during a high
TB-exposed period after the Korean War (1950-1953)
and should have high rates of latent TB infection.

Furthermore, the Republic of Korea has had a greater
longevity and lower fertility for the last decade (2001~
2010). This situation tends to increase the prevalence
of TB infection; because the higher the proportion of
old aged people within the population constitution, the
higher the proportion of latent TB infected individuals,
which results in higher opportunity to develop active
TB by reactivation” |

Similarly, according to a retrospective study in Hong
Kong, the incidence rate of TB in over 45 year olds did
not decrease as was predicted, especially in people over
65 year olds, which remained static for two decades™,

In the mice model, CD4™ T cell responses in old age
during infection with M tuberculosis are declined when
compared young mice™, This defect may also be re-
sponsible for the increased susceptibility of M tuber-
culosis in elderly individuals, In addition, age-associated
diseases such as malignancy and diabetes mellitus may
increase the risk of TB in the elderly population™,

Also, the improvement of the survival rate through
the enhancement of TB treatment should result in the
accumulation of TB patients in old age and an increased
prevalence of TB,

TB symptoms in old age have some unique character-
istics, and it necessary to perform detailed examinations
in order to detect TB in patients, Further, TB in old age
has higher primary anti-tuberculous drug resistance and
side effects than the younger population, making it

more difficult to treat the elderly with TB®?. Therefore,
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TB in old age is difficult to control even in the low
TB-burdened countries™, The notified new TB rate
per 100,000 for each age group in Korea was still higher
than Taiwan in the younger age groups or Japan in all
age groupsgo’31

The Korean Center for Disease Control and Prevention
(KCDC) launched the "New 2020 Plan for the Elimina-
tion of Tuberculosis in Korea" in 2010, The major goals
of the 2020 plan are the reduction of the incidence of
smear-positive TB and TB mortality from 20 to 10, and
from 4.3 to 2.3 per 100,000, respectively, and an in-
crease in TB treatment success rates of new smear-pos-
itive TB patients from 85% to 95%.

The KCDC struggles to achieve these goals with vari-
ous action plans such as the expansion of private-public
mix, directly observed treatment and short-course drug
therapy, prophylactic medicine to latent tuberculosis in-
fection, the establishment of a TB management system
for TB vulnerable groups including the homeless, and
the improvement of the diagnostic system for early TB
detection, among others,

We need to give special consideration towards an ac-
tion plan regarding the elderly population in order to
successfully achieve the 2020 goals through effective TB

control,
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