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Background: Helicobacter pylori infection in children
causes gastrointestinal symptoms and iron deficiency
anemia. This study aimed to investigate trends in H.
pylori stool antigen (HpSA) positivity in children and
the relationship between HpSA test results and anemia.
Methods: We analyzed the results of 2,762 HpSA
tests and the correlation of hemoglobin and ferritin
with HpSA in patients aged 0-18 years from 2008 to
2014 at a tertiary care center. Additionally, we pro-
spectively evaluated HpSA test results and correla-
tion with hemoglobin in 352 specimens obtained from
five centers.

Results: From 2008-2014, the mean positive rate of
the HpSA test was 5.8%, with a high of 9.1% in
2012 and a low of 2.3% in 2013. The positive rate
correlated with age: 2.9% in 0-6-year-olds, 5.8% in
7-12-year-olds, and 10.6% in 13-18-year-olds (P
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<0.0001). There was no difference in HpSA pos-
itivity in patients with (7.0%) and without (5.7%)
anemia. Ferritin was significantly lower in patients
with positive HpSA results than in those with neg-
ative results (P=0.0001). In a multicenter study, the
positive rate of HpSA was 16.8%.

Conclusion: The rate of HpSA positivity was 5.8% in
pediatric patients at a single center from 2008-2014,
and this rate increased with age. Helicobacter pylori
infection may be associated with iron deficiency, as
ferritin level was significantly lower in HpSA-positive
patients than HpSA-negative patients. (Ann Clin
Microbiol 2018;21:58-63)

Key Words: Anemia, Ferritin, Helicobacter pyilori,
Hemoglobin, Stool antigen

%)

o

Ao A Qlrke AR dofollA] FE AGEe) tpHg]
Ars o378t 3 A5 Ak 9l Al o

Received 11 March, 2018, Revised 22 July, 2018, Accepted 29 July, 2018

Correspondence: Hae Kyung Lee, Department of Laboratory Medicine, Uijeongbu St. Mary’s Hospital, College of Medicine, The Catholic University of
Korea, 271 Cheonbo-ro, Uijeongbu 11765, Korea. (Tel) 82-31-820-3959, (Fax) 82-31-847-6266, (E-mail) hkl@catholic.ac.kr

Correspondence: Mi-Na Kim, Department of Laboratory Medicine, Asan Medical Center, University of Ulsan College of Medicine, 88 Olympic-ro 43-gil,
Songpa-gu, Seoul 05505, Korea. (Tel) 82-2-3010-4511, (Fax) 82-2-478-0884, (E-mail) mnkim@amc.seoul.kr

(© The Korean Society of Clinical Microbiology.

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



FRE A4 ol UGN AFHOR T
FUAFARA PG T2 olgelglot, Aol Wz

EnteadsHE o]§ 7hsslch4].
H pylori 9F49) Zofoll] A3 A9z 4704 wae] &
WEo| H pylori S419] Aolict 31, & %] 5o Hk-go] ¢l
E-3A Wl (refractory anemia) Z0}ollAl H. pylori AT+ X
25 9% o) Qo A%k SAEQRe Wi Bow v)%
ol H pylori 1L the ARISE AHo] 4] ¢ke 584
A4 Hige] AU Ao g FAEAHS-7).

B AFNAE H pylori HAFAZAL oFA 3EA1e} wld 9|
SR ek 015 T 198 o} Ao

i o

£ 559 *J%‘é S %4*}“4 Tk 2008L4 E1 7“} ‘*l
39E kY 7)3e 2akd o & 2008WdHE] 201437HA] 4o}
szl A H. pylori M 73412 oA Aol FA4o] A
AL A8k

o=w «wHi°

MATERIALS AND METHODS
1. CHA

A7) H pylori WAL AA FHE FAIE A A
32 olgr)de] AeE BAsIrh 2008ERE] 20143714

2,76271] Wigr Iz Adke e, A EAsgid
% A= e A 35 9 87]3 33, A7) A

22} 98713 13, S5 A 23 87T 13LolA F 352
o] Zo}Z e 20154 195 597A H. pylori T
FARAAE Alegsodct.

e 3l e AT Us] e A
A5 AR F AFE A

2. ELISAE 0|28t H pylori CHHEIAHAL

A7) AFlA H pylori WHEDA7 A= EZ-STEP H.
pylori Ag ELISA (Dinona Inc., Seoul, Korea) 7| ES Al-g-8o]
cheat ol AAReleh Y AV HoiE ol Sstol 47 5
mm F 59| v 34 400 Lok =33 3 2,000 rpmell
A 2370 YAReIste] 43NS AFHt. FuE 43olg

H. pylori GA7} 85 nlo] 3.2 Aof] B3l ). 2314 A
2928 7} wlo|g o)) 8 - 3027F E3tste] 1A17 5

S ALl Felek 147F 3 AR A0 2 63 A 5 %
whol 2z el 10§ 2924 BFehinh. 5% Bk Lol

WX gk & ukg AR A oA S drlsielnl AR &34
4 450 nm, ZZ3A 620 nmol|A T EES A

3. M9 20}E IS 0|8t H pylori THHSIIZAL

7|3 odTtoll A tHek A7 A= ASAN Easy Test H.pylori

Heungsup Sung, et dl, :

H pylori Stool Antigen in Children 59

Ag 7] E(Asan Pharm. Co., LTD., Seoul, Korea)Z A-83}51.2
m] AzARe] AR E ARl A s]Ad 87] ke

] E A A 7FE EEA o) Haxlkr]o] 9l 3lAE 0 7 M-S 5.63)
Z2A Ae] i ok 10 mg AES Al A 3148 &7l
A Yo 57E okl diat A )4 Ho] ghds] Ei)

55 5 & A 4N &) slete] o7 9y A
o] A] droppers =FAIZt} Droppers o|-&3lo] £ 34
o 2uk-2-S tlufo| 29 x| Aeliol Wojrg) 10-155
of| FHEslo] 7 ] F2A Aol vhew ok, dizAdT &
SAo] tpew SAoE =gt

b

4.

re
gk

=

SA7|F Aol A g Sol52 dfrolel 544 w4
O2 ferritin °X|7} F7Fsto] Zhedell o3t ulda} A4
Ho| Zaxl HIdo] 9)& F 9louZ PMAQ A ferritin
1Fo2 454 AE, A4 Wd, A4 fok, vl
I AlR3lstgle}l. M4E Sysmex XE-2100 2H5E
7](Sysmex Corporation, Japan)Z ZAlsliow], A
ferritin 24 #}akt-g- o] 83k two-site sandwich immuno-
assay (ADVIA Centaur; Siemens Healthcare Diagnostics, Deerfield,
IL, USA)ZE ZAAsIh 54 vigdd2 g4 <11 gdl,
A ferritin >50 pg/LQ) 7%, HAHA W€+ Hb <11
g/dL, 8 ferritin <12 g/Le 7%, 4T Hb =11 g/dL,
A ferritin =12 pg/Lo 7AF, 18x v|E5 AESE
<11 g/dL, EA ferritin 12-50 g/Lol 7352 A olstATHs.

7|3 Aol A= H. pylori A 3171AeF A4 At
< Hlazsigich

5. B4 2M

.o

o2
X
i & it
N
oZ: N

pra
= "

=

T
=]

Rl

1

5

K

ANFES HATLETARE 3718 3 Ak oA
£ H|3& 3x2 H33E(contingency table) chi-square 71A} T
3x2 B&F extended Fisher’s exact A4S AF&slo] 749
o} 5 9 #HFY v Student's rtestS AFEsto] =8
o} 39 o] e BlE Levene®] T4 Ao AAlst
o] SEA4to] 71E]A] ¢kom Kruskal-Wallis one-way ANOVA
Hg& A&stslen, Conover o2 A% 7153190t &
A4S SPSS Statistics version 23.02 AR89 PZlol
0.05 Rkl 73-5-ofl A& ou|7t ek A st

RESULTS

1. SRRAT[ZQ| H pylori CHHERAIZA}

ASH H pylori LA FAE-S Table 13 2t oA
1 R E-2 20131 d0] 23%E 7 Ukl 2012 9.1%E

N
o)

R
P =3kt 201249 FAES 201199 A E(5.0%) ek



60 Ann Clin Microbiol 2018;21(3):58—63

Table 1. Positive and equivocal rate of Helicobacter pylori stool antigen by ELISA test from 2008 to 2014 in a tertiary care hospital

Year
Characteristics Total
2008 2009 2010 2011 2012 2013 2014
Tested samples 404 488 414 337 318 384 417 2,762
No. of positive samples (%) 34 (84) 35(72) 19(46) 17(50) 29(91) 9 23) 16 3.8) 159 (5.8)
No. of equivocal samples (%) 0 6(12 1127 824 2579 708  3(0.7) 60 (2.2)
10007 [ | . 232 vt WiEeldek. H pylori HEAZAL FA, equiv-
90.01 o —_— ocal, S4] EA}lA] ferritin® 27} 40.6427.9 ng/mL, 45.8+30.1
80.01 E Eositive | ng/mL, 56.8+42.0 ng/mLA2™, H pylori AL A
70.0 ivoca N " .-
500 [ Negatie Ajoll4] S4B ferritino] 52817 SEEHP=0.0001).
50.0 2. CP|2 A0IM H pylori CHEEIR] SYME
40.0
30.0 3529] ot 84 F H. pylori FRVAAE 42 59
2004 (16.8%)°1 K Table 2). ZH 7] kA -2 Table 29} 7t}
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Fig. 1. Helicobacter pylori stool antigen result by age from 2008 to
2014 in a tertiary care hospital. H. pylori stool antigen was tested by
ELISA.

SolalAl =9kaL(P=0.0414), 2013119 FAE(23%)EtE &
oAl E9eHP<0.0001). 20121 8Lell= GFAdEo] 20.0%
(9/45)2 74 =9kom, 898 AlLlet 20124 FAES 7.3%
(20273)3ek. BAES] 1 A7 2008WHE 20141714
27 8.6+3.84, 9.2+3.7A4], 8.9+3.94, 9.1x4.04], 8.6+4.3A4,
9.1+4.24), 9.4+424|2 F2I3F Hpo|7} Y ThP=0.230).

AfH FAEL 0641 2.9% (27/942), 7-124] 5.8%
(72/1,252), 13-184] 10.6% (60/568) % A& 7ol| ule} kAl o]
Z7k519tHP<0.0001) (Fig. 1).
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Table 2. Positive rate of Helicobacter pylori stool antigen by immunochromatographic test of 5 hospitals in 2015

Hospitals
Characteristics Total
S E C U J
Tested samples 100 85 87 68 12 352
No. of positive samples (%) 12 (12.0) 22 (25.9) 10 (11.5) 11 (16.2) 4 (333) 59 (16.8)

Abbreviations: S, Severance Hospital; E, Ewha Womans University Mokdong Hospital; C, Chung-Ang University Hospital; U, Uijeongbu St.

Mary’s Hospital; J, Jincheon Sungmo Hospital.
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Sxolristm o|njrist ZAUTHEtmH S FItzAlstnl JiS2ichstn o|nichst oMMl "D} SEIciZAtelstn}
MEM' 2oL, 2522 o[o/of®, 015=2*®, o|ojA°, MHAM’, 0I8|H®, Helicobacter 173

HH&: szotoll Al Helicobacter pylori 74932 173 S8 2loll 24AHA WES FLE = Sk o] AFollA & LotollA]
H. pylori WHFARA FAE FAIE H pylori S AAA Ao}l widzte] A ol iz} sloich

g 2008 d5E] 201437HA] 2R & 33 2] 8 7)ol| A 0-184]] Lol 7l 2,762712] H. pylori T
A AHEZ-STEP H pylori Ag ELISA (Dinona Inc., Korea)]2] 15H, od&dwd oFA E3} P40 FAPAE H4819
o} mERE, 20159 1-59 Al A 3% | 8719 33, 7] A 2% o8N 13, S5 Al 2% o 5719 132e] Lolel|
A A& 352739 H pylori A7 AHASAN Easy Test H. pylori Ag 7]1E(Asan Pharm. Co., LTD., Seoul, Korea)] 22}
oF dae] FpAlE A

23k 2008-2014 A7 H. pylori TIMEAZA A E-2 5.8%A.0H, 20121300 9.1%= 7 E9kar 2013130l 2.3%= 7}
7 gt Ay R ES 0-6415 2.9%, 7-124] 5.8%, 13-184] 10.6%E A& 7ol we} kil o] Zrlslgichp<
0.0001). W18 Aol A2l H. pylori HHFAZAL S E(7.0%)7 Wl o] gl ZotellA el H pylori HHFARAL HAE
(5.7%)°ll Zkol7} AT}, H. pyiori A ZAAL A, L4 3kA}ollA] ferritine 22 40.6+27.9 ng/mL, 56.8+42.0 ng/mLE.
H. pylori D74 kA Skatol| 4] &4 Sk HL) ferritino] f-2lsHA] Eheh(P=0.0001). TF713+ QLA H. pylori
A4 FHES 16.8%3ict

ZE: 20081014 20141d71A] ©L7|% Ao} bl A H. pylori ] FE2 5.8%3om, Aol w} gl
Z7VskSdek. H pylori tHHEHAZAL @A Skt 2] 34 3kAbEC} ferritine] -f-2l8kA] Yot A pylori 73] 7 7 el
2} ddfAdo] 9& Aoz Feksldtl [Ann Clin Microbiol 2018;21:58-63]
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