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Background: The aim of the present study was to in-
vestigate the epidemiologic characteristics of ex-
trapulmonary tuberculosis (EPTB) in Korea. In addi-
tion, the results of culture-confirmed (CC) EPTB were
compared with those of clinically-diagnosed (CD)
EPTB.

Methods: We retrospectively reviewed non-duplicate
data of tuberculosis from the Samsung Medical
Center from 1995 to 2010. A total of 6,249 and
38,726 cases of tuberculosis were CC and CD EPTB
cases, respectively. The cases were categorized ac-
cording to the type of specimen or by the clinically-
affected sites.

Results: The proportions of EPTB among all tuber-
culosis cases were 12% (745/6,249) and 22% (8,608/
38,726) of the CC and CD cases, respectively. The
distribution of both age and gender between pulmo-
nary tuberculosis (PTB) and EPTB cases were sig-
nificantly different (P<0.001). The most common types

INTRODUCTION

Tuberculosis (TB) remains one of the mgor public hedth
problems causing significant morbidity and mortality worldwide.
The most commonly involved site of TB is the respiratory tract,
which results in pulmonary tuberculosis (PTB). Additiondly, it
can affect any sites of the body including lymph nodes, pleura,
the gastrointestingl tract, and the genitourinary tract, which re-
sults in extrapulmonary tuberculoss (EPTB). The incidence and
prevalence rate of TB and EPTB vary from country to country.
According to the notification rate of TB, there were reported
cases of 36,305 TB (74.3 cases per 100,000 people) and 8,129
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of EPTB were tuberculous lymphadenitis, pleural TB,
and abdominal TB. Pleural involvement was more
common in males, while lymph node involvement
was observed more frequently in females in both the
CC and CD cases (M/F ratio in regards to pleura
were 1.63 and 2.08, while M/F ratio in regards to the
lymph node were 0.46 and 0.54).

Conclusion: The dataset of EPTB cases in Korea
was first evaluated over a 16-year period and com-
pared the cases of CC EPTB to those of CD EPTB.
The epidemiologic characteristics of EPTB were dif-
ferent from that of PTB as well as the EPTB of other
countries. The present study might provide useful in-
formation regarding the epidemiology of EPTB in
Korea and other countries. (Korean J Clin Microbiol
2012;15:92-97)
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culosis

EPTB (16.6 cases per 100,000) in Korea in 2010 (http://Amww.
knta.or.kr/) [1]. The reported proportion of EPTB among al TB
in Korea from 2004 to 2010 was 11% (3,556/31,503), 15%
(5,171/35,269), 14% (5,044/35,361), 14% (5,005/34,710), 17%
(5,813/34,157), 19% (6,923/35,845), and 22% (8,129/36,305)
during successive years [1]. However, considering lower volun-
tary reporting, diagnostic difficulty of EPTB, and missed cases,
it is likdy that actua proportion of EPTB was much higher than
what was reported.

Studies have been conducted on EPTB epidemiology accord-
ing to the region and the country. The proportion of EPTB in
the United States (USA) was 18.7% (47,293/253,299) during
1993-2006 [2]. The most commonly affected sites of EPTB in
the USA were lymph nodes (40%), pleura (20%), and bone
and/or joint (11%) [2]. Another epidemiologic study showed
that the proportion of EPTB in England and Wales increased
from 48% in 1999 to 53% in 2006 [3]. A study in Turkey dem-
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methods. The automated broth-based system, BACTEC MGIT
960 system (Becton Dickinson, Franklin Lakes, NJ, USA), was
used, adong with traditiona solid-based methods since February
2009. The fina culture interpretations were done after 8 weeks
(in case of the solid-based method) or 6 weeks (in case of the
broth-based method) of incubation a 37 degree Celsius. In addi-
tion to the culture, Ziehl-Nedlsen staining was aso performed to
find acid-fast bacilli (AFB). The differentiation of Mycobacterium
tuberculosis (MTB) from Nontuberculous Mycobacteria (NTM)
was based on the presence of cord formation with AFB gaining,
an MPT-64 antigen test (SD, Yongin, Korea), a Gen-Probe
MTD test (Gen-Probe, Inc., San Diego, CA, USA), or Multiplex-
PCR (M&D, Wonju, Koreg). Specimens of stool and homogen-
ized tissue were treated before incubation with 4%, and 1%
NaOH-N-acetyl-L-cysteine  (NaOH-NALC), respectively. All
other specimens were treated before incubation with 2% NaOH-
NALC except for the sterile sample.

3. Stetigicd andysis

Data were expressed as mearntSD. We compared the catego-
ricd data, such as age and gender, according to the type of
specimen or involved stes using the chi-square test. P vaues

Table 2. Characteristics of tuberculosis from 1995 to 2010

less than 0.05 were considered statigticaly sgnificant. All anal-
yses were performed with the PASW version 19.0 (SPSS Inc.,
Chicago, IL, USA).

RESULTS
1. Clinicaly-diagnosed cases

Clinicd diagnosis of TB conssted of 30,118 cases (78%) of
PTB and 8,608 cases (22%) of EPTB during the study period
(Table 2). In addition, the proportions of EPTB per year during
16 years ranged from 19-22% with a CV of 2.4%. Of the 8,608
EPTB cases, the most commonly involved types were tuber-
culous lymphadenitis (N=2,655, 31%), followed by pleural TB
(N=2,147, 25%), abdomina TB (gastrointestind tract and peri-
toneum; N=1,146, 13%), skeletd TB (N=737, 9%), genito-
urinary TB (N=504, 6%), CNS TB (N=49%, 6%), others (N=
548, 6%) and miliay TB (N=377, 4%) (Table 2).

The mean ages of patients with EPTB and PTB were 43 years
and 47 years, respectively. The mae to femae (M/F) raio was
0.88 (4,020/4,588) in EPTB, while it was 1.31 (17,058/13,060)
in PTB. The digribution of both age and gender between PTB
and EPTB cases were significantly different (P<<0.001 for both,

. Age (years
Number ~ roporion g brexd Gender (M/P)
(%) <20 20-39 40-59 >60

I. Clinicdly-diagnosed cases

Tota PTB 30,118 78 1,926 8,816 9,979 9,397 131 (17,058/13,060)Jr

Totd EPTB 8,608 22 712 3,326 2,669 1,901 0.88 (4,020/4,588)T
Tuberculous pleurisy 2,147 25 127 799 591 630 1.63 (1,332/815)
Tuberculous lymphadenitis 2,655 31 299 1,253 775 328 0.46 (839/1,816)
Skeletd tuberculosis 737 9 58 205 226 248 0.99 (367/370)
Abdomina tuberculosis 1,146 13 73 436 420 217 0.92 (549/597)
Genitourinary tuberculosis 504 6 16 168 21 99 1.07 (260/244)
CNS tuberculosis 494 6 51 190 154 99  1.19 (268/226)
Others (skin, ear, gland etc.) 548 6 53 157 176 162 0.73 (231/317)
Undlassified (miliary etc.) 377 4 35 118 106 118  0.86 (174/203)

I1. Culture-confirmed cases

Totd PTB 5,504 88 145 1,792 1,626 1,941 145 (3,253/2,251)f

Totd EPTB 745 12 32 245 253 215 099 (370/375)"
Peura 197 26 9 80 54 54 2.08 (133/64)
Lymph node 148 20 2 67 2 24 054 (52/9)
Bone & joint 118 16 1 27 36 4 0.84 (54/64)
Gastrointestina tract & periteneum 137 18 3 28 52 51 0.96 (67/70)
Genitourinary 77 10 2 21 31 23 097 (38/39)
CNS 51 7 5 18 8 20 0.55 (18/33)
Cardiac 9 1 0 1 1 7 200 (6/3)
Others (skin, ear, gland etc.) 8 1 2 3 1 2 0.33 (2/6)

*P value<0.00L P vaue<0.001 TP vaue<0.001.

Abbreviations: PTB, pulmonary tuberculosis, EPTB, extrapuimonary tuberculosis; CNS, centra nervous system.
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Table 2). In addition, pleurd TB and CNS tuberculosis were
seen more in males than females (The M/F ratios in pleural TB
and CNS tuberculoss were 1.6 and 1.2, respectively). While tu-
berculous lymphadenitis and miliary tuberculosis were more fre-
quent in femaes than maes (The M/F ratios of tuberculous
lymphadenitis and miliary tuberculosis were 0.5 and 0.9, re-

spectively)
2. Culture-confirmed cases

The PTB and EPTB among the culture-positive cases were
composed of 5504 (88%) and 745 (12%) cases, respectively
(Table 2). In addition, the proportions of EPTB per year during
16 years ranged from 5.3-21% with a CV of 3.4%. The dis-
tribution of EPTB in 745 culture-pogtive specimens were in the
pleura (N=197, 26%), lymph nodes (N=148, 20%), bone and
joint (N=118, 16%), gestrointestina tract (N=80, 11%), peri-
toneum (N=57, 7%), genitourinary area (N=77, 10%), the CNS
(N=51, 7%), cardiac region (N=9, 1%), and others (N=8, 1%)
(Table 2).

The mean ages of patients with EPTB and PTB were 49 years
and 50 yesars, repectively. The M/F ratio was 0.99 (370/375) in
EPTB, while it was 1.45 (3,253/2,251) in PTB. The age and
gender digtributions were significantly different between PTB
and EPTB (P<0.001 for both, Table 2). In addition, pleura and
cardiac involvement were more common in maes (The M/F ra
tio in pleura and cardiac EPTB were 2.1 and 2.0, respectively,
Téble 2). Lymph node and CNS involvement was observed more
often in femaes (The M/F ratio was 0.5 for both, Table 2).

DISCUSSION

Although a national surveillance program has continuoudy
decreased the incidence of PTB, the incidence of EPTB has sig-
nificantly increased in Korea since 2007 [1]. These contrasting
increases of EPTB were aso previoudy reported in the U.S,, in
addition to the Caucasian population [2,6]. According to the
National Tuberculosis Surveillance System from 50 states in the
U.S, the proportion of EPTB was reported to be increased from
15.7% in 1993 to 21.0% in 2006 [2] That study reveded an as-
sociation between EPTB and femae gender, nonwhite race, for-
eign birth, and a disproportionately dower decrease in EPTB
prevalence, compared with the decrease in PTB cases [2]. In ad-
dition, the Caucasian population also showed a proportiond in-
crease of EPTB, aong with a decreased incidence of TB [6].
The causes of the proportional increase of EPTB in the

Caucasian population were reported to be an increase of life ex-
pectancy and the femae-predominant distribution, in addition to
the decline of BCG-vaccinated patients. Based on these previous
studies, the epidemiology of EPTB might be different from
those of PTB. For effective TB control in Korea, an epidemio-
logic study of EPTB in the Korean population is dso needed.
However, little studies regarding EPTB have been conducted in
Korea [13]. Herein, we investigated the proportion and dis-
tribution of EPTB in a large Korean population. In addition, we
were the first to compare the cases of CC EPTB to those of CD
EPTB in Korean patients.

The current study reveded that the overal proportions of
EPTB cases during the 16 years examined were 22% and 12%
among the CD and CC cases, respectively. The CC cases con-
sged of only culture-positive cases of all EPTB; thus, the num-
ber of actua CC cases might be underestimated. Indeed, the di-
agnosis of EPTB may be difficult due to nonspecific clinica
manifestations, lower sendtivity of AFB staining and myco-
bacteria culture, and difficulties in obtaining direct specimens
from the extrgpuimonary dStes compared to those of PTB.
Among a totd of 745 CC cases of EPTB, the pleura, lymph no-
des, and gastrointestind tract with peritoneum were the most
commonly affected sites in the Korean population. In the same
manner, tuberculous lymphadenitis, pleura TB, and abdomind
TB were the most common types among 8,608 cases with clin-
ical diagnoses of EPTB. There was no difference in distributions
of EPTB in both CC and CD cases in the current study.
However, according to previous studies, the results anayzed us-
ing the cases with clinical diagnosis of EPTB were significantly
different from the results evaluated using culture-proven EPTB
(Table 1) [4,9]. The one epidemiologic study revealed that
EPTB was common in early adulthood (mesan age 23 years) and
lymph nodes was the most common sites in the Turkish city of
Kocadi during 1996-2000 (Table 1) [9]. However, the other
study demondgtrated that genitourinary TB and meninged TB
were most common two types in Mdatya, Turkey, during
2001-2007 (Table 1) [4]. The former study was performed using
the cases with diagnoses based on the clinical evidence of
EPTB, while the latter study was done using only culture-con-
firmed cases of EPTB [4,9]. Indeed, the epidemiologic results
might be different according to study design, as well as country,
region, city, and time, such as the results from two different
studies in Turkey. The current study firstly demonstrated that
there was no difference in the distributions of EPTB when the
cases of CC were compared to those of CD in Korean pop-
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ulation during the same 16 years.

Interegtingly, the proportions of EPTB per year were much
more variable in CC cases than CD cases (The coefficient of
variation from CC cases was 3.4%, while that from CD cases
was 2.4%). There were some possible reasons for the variability
in proportions of EPTB in the study duration. First, the national
program for control of TB has been focused on PTB rather than
EPTB, which results in the contrasting incresse of EPTB.
Second, the EPTB detection rate might be increased due to the
improvement of diagnogtic tests, including introduction of the
broth-based culture method and interferon-gamma releasing as-
say, as well as the genotype-based assay. In the present study,
the broth-based culture system was introduced in February 2009.
Indeed, the proportion of culture-positive cases of EPTB was
12% (99/835) in 2007-2008, increasing to 20% (183/932) in
2009-2010 (P<0.001). Also, the proportions of CD cases of
EPTB were 23% (1,027/4,449) and 25% (933/3716) in 2007-
2008 and 2009-2010, respectively (P=0.0352).

The present study showed that the femae gender and younger
age were more prevalent in cases with EPTB compared with
PTB cases. Pleural TB was more commonly found in males,
while tuberculous lymphadenitis was more commonly observed
in femades in both CC and CD cases. However, there was a dis-
crepancy in the M/F raio of CNS TB between CC cases and
CD cases (The M/F ratios of CNS TB were 1.19 and 0.55 in
CD and CC cases, respectively). The previous study in Malatya,
Turkey, showed that meninged and bone and/or joint TB were
commonly found in males, while lymphatic, genitourinary, and
peritoneal TB were observed more in females [4].

In conclusion, the proportion and number of EPTB cases in
Korea were increased during the study period, which was more
significant in CC cases during 2007-2010. The epidemiologic
characteristics of EPTB were different from those of PTB as
well as EPTB from other countries. The most common types of
EPTB were tuberculous lymphadenitis, pleural TB, and abdomi-
na TB. Further study would be needed to find the causes of the
increase in EPTB and to invedtigate the differences of radiologic

and histologic findings among the cases.
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