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Trends of hospitalized tuberculosis at a children’s hospital
during a 20-year period (1988-2007)

Mi Ae Yang, M.D., Ji Yeon Sung, M.D., So Hee Kim, M.D., Byung Wook Eun, M.D.”
,Jina Lee, M.D., Eun Hwa Choi, M.D. and Hoan Jong Lee, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul,
Department of Pediatrics, Gachon University Gil Hospital, Incheon’, Korea

Purpose : According to the 2008 WHO report, incidence, prevalence, and mortality of tuber-
culosis are decreasing globally. The 7th National Tuberculosis Survey of 1995 in Korea sho-
wed that the prevalence of tuberculosis was also decreasing. This study was performed to
review the hospitalized childhood tuberculosis in a children’s hospital over a 20 year period.
Methods : Medical records of children <16 years of age hospitalized with the diagnosis of
tuberculosis at the Seoul National University Children’s Hospital between 1988 and 2007
were reviewed retrospectively. Changes in number of patients and involved sites were also
analyzed by four 5-year periods.

Results : Out of the 186 hospitalized patients, 59.1% were male. Median age at diagnosis
was 5.5 years old (range, 10 days—15 years). The main involved sites included the lung (n=
54, 29%) or pleura (n=12, 6.5%), central nervous system (n=49, 26.3%), lymph node (n=15, 8.1
%), bone and joint (n=9, 4.8%), gastrointestinal tract (n=5, 2.7%) or peritoneum (n=5, 2.7%),
pericardium (n=2, 1.1%) and others (n=3, 1.6%). Total 32 patients (17.2%) showed miliary
pattern. The proportion of hospitalization with newly diagnosed tuberculosis among all cause
hospitalization decreased from 0.61% to 0.09%, comparing the period of 1988-1992 and 2003-
2007 (P<0.001) and the incidence of hospitalized tuberculosis of any involved organs also
decreased with a statistical significance.

Conclusion : The data from a single children’s hospital suggest that the number of hospi-
talized childhood patients with tuberculosis has decreased over a 20 year period in Korea.
(Korean J Pediatr Infect Dis 2008;15:58-66)

Key Words : Tuberculosis, Childhood, Epidemiology, Korea
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Table 1. Demographic Characteristics of 186 Patients
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with Tuberculosis (TB)

Period
1988-1992 1993-1997 1998-2002 2003-2007 Total

(N=91) (N=50) (N=30) (N=15) (N=186)
Median age 5yr 45 yr 6y 12 yr 55 yr
(range) (1 mo-15 yr) (1 mo-15 yr) (10 d-15 yr) (1 yr-14 yr) (10 d-15 yr)
Male:Female 52:39 32118 17:13 9:6 110:76
TB exposure” 32/91 (35.2) 15/50 (30) 8/30 (26.7) 2/15 (13.3) 57/186 (30.6)
Underlying 11/91 (12.1) 7/50 (14) 2/30 ( 6.7) 0/15 ( 0) 20/186 (10.8)
diseases” T
BCG vaccination'
Received 64/85 (75.3) 43/46 (93.5) 22/26 (84.6) 10/12 (83.3) 139 (82.2)
Not received 18/85 (21.2) 2/46 ( 4.3) 4/26 (15.4) 0/12 ( 0) 24 (14.2)
Unknown 3/85 ( 35) 1/46 ( 2.2) 0/26 ( 0) 2/12 (16.7) 6 ( 36)

“Number of patients with indicated condition/Total patients (%)

Congenital immune deficiency (5), nephrotic syndrome (4), acute leukemia (4), chronic renal failure (2), der-
matomyositis (10), congenital adrenal hyperplasia (1), epilepsy (1), histiocytosis (1), mental retardation (1)
"Number of patients with indicated condition/Total patients mentioned (%)
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Fig. 1. Annual distribution of the number of pa-
tients with tuberculosis hospitalized at the Seoul
National University Children’s Hospital from 1988 to
2007.

Table 2. Distribution of Number of Pateints with
Tuberculosis by Major Involved Organs among 3
Age Groups, 1988-2007

Age Groups No. (%)

< _ _
vears  years v Totd
Lung 23 (26.7) 10 (24.4) 21 (356) 54 (29 )
Pleura 0(C0) 5122 7119 12 (65)
CNS™ 29 (33.7) 10 (24.4) 10 (16.9) 49 (26.3)
Miliary 22 (256) 5 (12.2) 5 ( 85) 32 (17.2)
Lymph node 5 (B8 498 6 (102) 15 ( 8.1)
Bone & Joint 7 (81) 1(24) 1 (17 9 (498
GI' tract 00 0(0) 5(85 5(27
Peritoneum 0 3(73 2(34) 50271
Pericardium 0 0C0) 2(34) 2(1.D
Others ' 0 3(73 0(0) 3(16
Total 86 (100) 41 (100) 59 (100) 186 (100)

“Central nervous system
Gastrointestinal
fabdominal wall tuberculosis (2), ear tuberculosis (1).
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Table 3. Pulmonary Lesions Accompanied in Pa-
tients with Extrapulmonary Tuberculosis

No. of Lung involvement
e patients
Classification of indicated No. of
5 %

category patients
Th" meningitis 49 15 30.6
Tb lymphadenitis 15 3 20
Bone & Joint Tbh 9 4 444
Gastrointestinal Th 5 2 40
Tb peritonitis 5 0 0
Tb pericarditis 2 1 50
Others ' 3 1 333
Total 106 32 30.2
“Tuberculosis

TOthers : abdominal wall Th (2), ear Th (1)
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A Pulmonary tuberculosis

Number of patients

OO 123456738 910112131415

C. Miliary tuberculosis

Number of patients

0 0123456 7383101M12131415
Age (vear)

B. Tuberculous meningitis

Number of patients

001 2345678 9100M213145

[, Other extrapulmonary tuberculosis
151

Number of patients

0 012345678 910023145
Age (vear)

Fig. 2. Age distribution of patients diagnosed with tuberculosis according to the
major involved organs, (A) Pulmonary tuberculosis, (B) Tuberculous meningitis,
(C) Miliary tuberculosis, (D) Other extrapulmonary tuberculosis.

Table 4. Results of Acid-fast Bacilli, Smear, Culture
and Polymerase Chain Reaction of Clinical Spe-
cimens

Number of positive
results/Number of total executive

Specimens results (%)
Smear Culture PCR
Sputum 10/51 (19.6) 3/50 (6) 3/15 (20)
Gastric 6/60 (10) 7/58 (12.1) 6/15 (40)
aspirate
Pleural fluid 0/22 (0)  1/22 (45) 0/9 (0)
Cerebrospinal fluid 4/83 (4.8) 9/83 (10.8) 9/29 (31)
Ascites 19 (11.1) 1/9 (11.1)  0/4 (0)
Pus or tissue 9/18 (50) 2/10 (20)  5/7 (71.4)
Total 30/243 23/232 23/79
(12.3) (9.9) (29.1)
%)= YA AE, 458(24.2%)E A9 A3E e
Wi, 35d9|(18. 80/)01]}\1# 7155 AT 5 gl o
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cin [SM], ethambutol [EMB],

capreomycin, prothionamycin, cycloserine [CS], p-
aminosalicylic acid [PAS], ofloxacin [OFX],

butin, motifloxacin, pyraziname [PZA])®l 742 o] $]
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(81%)% 1870 A7t 714 wokow o)F ¥4 1 xR dHFoRe HAAH 7Y, ANAA 44, G
23l FAE BRI of 57, AW 14, ¢ 14, 4F B 45 FHeb] 5
7 B R Aol ada AA Y Aol digt A el
3 JAsAte] &S 1871, 0.61%, 2T7l 0.30%, 3% gAd oA FoF F taL A9 A 20 1o
71, 018% 2 4%7], 0.09% = AA AL FAel] 3k AE 07 AR oA T F GAsE v
A8 99 A5 v g% BrER A ghEE A A FEE S AEE 5 Y
£ EATh(P<0.001, Table 5).
7 7R AA dd Sl Eﬁfﬁ F9 AW 29 I &
g A vg gk 2UHR At FAE R
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Zol5x gl @ FFVeA 2097 3 sy delA
5. A= % du Aelow Qs Anwe sape] B 2R 5
dutd o2 X8 INH+RFP, INH+RFP+PZA £ W 992 27d Waks dofgozy Aolat Ax ¢
INH+RFP+PZA+SMe] ¥3 aWloz grfdelr] 18 € gabs=oll gk 23 19l ghxto] njgo] s+
MLEet Foksiglth, SM2 20 €3k Fojssict ~8H & &9F 5 AU
Rol=g HE Fodd A9E 82#(44.1%)=E A4 SElvEE 19659 H-E 73kl 2 A | 5deith da

Table 5. Proportion of Patients with Tuberculosis among the Total Hospitalized Patients

Number of hospitalized patients diagnosed with

Period (Year)

the indicated category (proportion’, %) 1988-1992  1993-1997  1998-2002  2003-2007 Prvalue!
Pulmonary ThT 27 (0.18) 15 (0.09) 8 (0.05) 4 (0.02) <0.001
Tbh meningitis 27 (0.18) 15 (0.09) 6 (0.04) 1 (0.01) <0.001
Miliary Th 15 (0.1) 9 (0.05) 7 (0.04) 1 (0.01) 0.002
Extrapulmonary Tb 22 (0.15) 11 (0.07) 9 (0.05) 9 (0.05) 0.008
Total hospitalized patients with Tb 91 50 30 15

Total hospitalized patients with any causes 14983 16568 16847 16641

Proportion” (%) of Tb patients 0.61 0.30 0.18 0.09 <0.001

“The proportion means the number of hospitalized tuberculosis patients of any categories among total
hospitalized patients with any causes, in each time period.
The P for trends of the proportion of any hospitalized tuberculosis patients among total hospitalized patients

were evaluated by linear-by-linear association.
f Tuberculosis
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