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Epidemiology and Pathophysiology of Helicobacter Pylori Infections in Korea

Beom Jin Kim and Jae Gyu Kim
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Helicobacter pylori (H. pylori) commonly infects humans worldwide. However, only limited proportions of infected populations

develop clinical manifestations ranging from asymptomatic gastritis to gastric cancer. A Korean nationwide survey revealed that

the overall H. pylori seroprevalence was 66.9% in 1998, and significantly decreased in later years in all age groups to 59.6% in 2005

and 54.4% in 2011. In terms of geographical regions, the seroprevalence trended significantly downward in most areas over time,

except in Kyungsang and Kangwon. The various outcomes of H. pylori infection are caused by imbalances between bacterial viru-

lence factors, host factors including genetic diversity, and environmental influences. H. pylori infection triggers responses by al-

most all forms of innate and acquired immunity. In the present review, we describe the epidemiology and pathophysiology of H. py-

lori infection in Korea. A better understanding of the prevalence trend and the mechanisms of immune responses to H. pylori in-
fection will allow public health authorities to develop novel therapeutic strategies. (Korean J Med 2015;89:133-141)
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Figure 1. Trends in Helicobacter pylori seroprevalence by age
group in 1998, 2005, and 2011. The overall seroprevalence was
54.4% (95% CI: 53.5-55.4%) in 2011, reflecting a significant
decrease from 66.9% (95% CI: 65.4-68.6%) in 1998 and 59.6%
(95% CI: 58.5-60.7%) in 2005 ('p < 0.001) (Lim et al., BMC
Gastroenterol 2013 [15]).
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Figure 2. Trends in Helicobacter pylori seroprevalence by geo-
graphic region in 1998, 2005, and 2011. The seroprevalence
trended significantly downward in most areas over time, except
in Kyungsang and Kangwon (p < 0.05) (Lim et al., BMC
Gastroenterol 2013 [15]).
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Figure 3. The pathogenesis of Helicobacter pylori infection.
Urease contributes to the acid-resistance of H. pylori. The flag-
ella facilitate bacterial penetration of the mucus layer. Several
outer membrane proteins, including BabA, SabA, AlpA, AlpB,
and HopZ, mediate bacterial adherence to gastric epithelial cells.
Recognition of H. pylori by the innate immune system triggers
proinflammatory cytokine production by Mg, DCs, mast cells,
and gastric epithelial cells. Innate immune system recognition of
H. pylori is mediated at least in part via the TLRs. In addition, the
H. pylori PG is recognized by the intracellular Nod receptors.
Interactions between H. pylori and gastric epithelial cells trigger
activation of NF-«kB synthesis and changes in gene transcription
of epithelial cells. IL-8 produced by epithelial cells recruits neu-
trophils (PMNs), which phagocytose opsonized bacteria, produc-
ing ROI or RNI. Mast cell activation triggers degranulation and
production of proinflammatory cytokines and chemokines
(Algood et al., Clin Microbiol Rev 2006 [39]). TLR, toll-like re-
ceptor; PG, peptidoglycan; Mg, macrophages; MHC, major his-
tocompatibility complex; TNF, tumor necrosis factor; PMNs,
polymorphonuclear leukocytes; ROI, reactive oxygen species;
RNI, reactive nitrogen species; Nod, nucleotide-binding oligo-
merization domain protein; NF-kB, nuclear factor kappa B.
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5o]4 Thl HHRES FZIAIXITE IL-12+= naive Th A=
7 Thi phenotype© 2 £315R= o Tofabul, Zeiet 4
§UF cytokine © 2 ZHEFIC} Hp-NAPS} 28 Ali#2] 54
AL S5 BHNI7|E sHAL 28] ST
7152 Aslist71= jhrth A]2E(phagosome) F/d= A 15}
Az O3t AAE S]FstaL, Au] MEZe} A1 AlE
(dentritic cell) WolA 418 4= Qlck H pylorioll ZHHE <
Aya] o] A= interferon vy, tumor necrosis factor-o (TNF-0)2}- IL
(IL-1p, IL-6, IL-7, IL-8, IL-10, IL-18) 5 - cytokines2] %F
o] Z7t= o] Qltk o]k cytokines®] it AS5= FE
SEARE, IL-10-2 9573 Thl HYWHE-Z Aot W =4

=g A,

olo.
=

X do or

ro o H

XL HHELS (adaptive immune response)

H. pylori’= 7323+ 4|4 4J(humoral immunity) 2 A 3Z0} 7}
4} H(cell-mediated immunity)S G-E=3Hc} o= 7HY 5
/4 Aels =l HANE 2249 245 FEE 4 QL
th Al $2AA; A, TAIE 2 BA| Lo} A5 2Hg-810] &
54 HAES(acquired immune response)S FAJSIT) =%
A Nz Al EAstn Aelste] F2AAFEIA

(major histocompatibility complex)E 71X 7| H&=4|, o= £E90]
TAIEZ7} B8-S 4= Q%5 peptide S HE?ch E3H H. pylori
=24 NEZE A=Zsto] IL-6, IL-8, IL-10 L IL-129} 2
thoFat cytokinesS HHEA|ZIT),

BA| 30| 4] CagA2] W32 Janus kinase-signal transducer and
activator of transcription Al TS AASHO &4 T1-3-dependent

BAIE 418 24171tk ol Qs g4 o] Fast

S
L

KX
—
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SoME TH 27 Za3st

B2 H. pylori®t AHE A2 Wlat £529] Who] 7]

o)A ZQ3}c} Thl HAERS0] A
o

cytokines®] W@o] SJAIEICk. H pylori 7He] Ther Wt
O_I]' [e]
s

7)1 A9k, Th2 HARES-
o o] A Y TAHIES] A2 =7
of 83 &= Eth H pylori= THIE T4 AAIAA
O B2H AL AHA7|H, THZ o&4 BAZ $412 A
o7 AR SERfoA] 9 HAR BAIX HEFS o7
b} We] 28 AEEE TreghlB)E 954 Houhe
Aol o F2alol, 9| Aol Wejsteel
Pl opel, 7le) WSS Q0)7]E ik Ao
S9F-S(humoral immune response) 3t H. pyloriol ZFEE
o] B JiAlolA AR Bo] @3 IgM FAl= HE
A A Y S vERdth @4 1A} 1eG A=
H. pylori®] th2 L2745 Fl(antigenic determinant)©] Ht-g-
sko] UEhal, So] 2H4 IgA FAle 229l He vk
Sz Qlfof EARteh SHA|TE o]2ijt FA|ES] At of
A= =wto] Qirk

LR ok BN

~

H pylori 7o) 2]t 9] A=L cagPAl vacA, dupA 5
ofg] 712 Alite] B4 AAHEol ofsf F7HEch et Al
wtoll thgh HRhE-2 uij B3t6ly] wiZell s whet
A5 =7t gebd 4 Qlok CytokinesS codingdh= 74
b ok g ol ofgh i el ¥iskE & 4 Qich
E3| [L-182} TNF-02] 27}, IL-109] 7FA%b dAats 324}
e A5 A9 A9 fES ST &

A Sl

Zd E
Sefuket H pylori 3R] et BHsHY SRS o
S0%z 2R W7} s} gl Ao AzEn] 53

164] ol4Fe] Alol4 oF 237 zreEle] Qlek. $-elutet
o) H. pylori RS- AARTE B8R0 A4 5o

P Aad Ao dAET Lo A Fre ot
7} g7 Hom el urk Al ARS vigow
H. pylorio] i3t A= A1E WS Wast ek H plorio]
AR Al SAR] S THg AT ol dhat 45
o] Hofykgo] AE 28-S sho] olg 71X $14 Wake o

10.

11.

12.

13.
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