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Helicobacter pylori is an important transmissible human pathogen found on the luminal surface of the gastric epi-
thelium. The organism can persist in the stomach indefinitely and causes gastroduodenal inflammation that may
proceed to atrophic gastritis, peptic ulcer, gastric MALT lymphoma, and gastric cancer. Standard triple therapy
which consists of proton pump inhibitor (PPI) plus two antibiotics (amoxicillin and clarithromycin) is now gener-
ally used in Korea, however, eradication rates of H. pylori has been decreasing due to increasing antibiotic resis-
tance. In this review, current second-line treatment regimens, difficult problems on treatment, necessity of local
target therapy, applicability of clay minerals as a drug delivery system (DDS), and a new therapeutic strategy and
its study plans will be discussed.
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1. Helicobacter pyiori W2 X 4t Marshall, 1983). ©] Aol Abgre] flxdetel
717 71EHA TS dod ek o), 7t

Helicobacter pylori= 1354 2+ 2 19834 B2 1-10%0041 43M3AY, 0.1-3%0014 <19, 2]
Warrens} Marshallell 2J&] 202 Alghe] 914t T 0.01% w|dtellA] 9] HAR BHE PZFS Uo7
EHA Al Aldo® AR thWarren and = AoR A ¢tkSuerbaum and Michetti,
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Table 1. Healthcare situation of H. pylori related diseases (From 2012 National Health Insurance Statistical Yearbook(8))

Disease

Number of Patients

Cost (Thousand won)

Gastric ulcer

Duodenal ulcer

Gastric malignancy
Gastritis and Duodenitis

1,263,355 181,732,392
322,846 54,084,647
140,682 429,440,301

5,839,787 376,751,704

o HAIAEAE A
(Gasbarrini et al, 1999).

A AAHCE H pyloi ZFEES AoA oF
50% A=oH, M d=tolu Ad=talr =31, A
A", A F2, $F = AlE Btk (World
Gastroenterology Organisation, 2011). ©]=ro|u} /-3
I e AR H pylon EEL 3-549
10-15% A=t AEo] molX|A] Z7FskA|RE, 7l
o} A=) A9-ollE 104 oo oln)
40-60%°] =& FHES YEMTHKlein er al, 1991;
al-Moagel et al, 1990). =3 $-gluye}, a8l o
Bol H pylor THEL Vs BH, FooMe &
43 Ao FEAAY A9 S Wl et ®
o7l ZAEe] we AYH AMEid=te] 3
< Holi glom, LEitEhs 1998 FAMIXE 16
Al o] 731X e EH FHEEC] 66.9%% =R
200593 201195 ZAFAE 404 wRke] A=delA
AHEo] & o= Taidhe FAHE ARHFeE WA
3L 8-S ¥ = Uck(Shiota ef al, 2013). Y2
A4 fEUERg 9 Au=gos ni e,
2007 A4 2011d9] AN = fobrle] HEES
23 o)F WA F7ksle] 60t o]FEE 50% bl
ol2n o|zl ZAl] HlE]l ZhEo] HH At
= FA2 YeRdth(Shiota et al, 2013).

=9 H pylori 79 FHE°] Bo] 743}
7€ X% 19943 WHOOIME H. pylors et
Az FAsEeH, U A A =907 oA
2 A3l H pylor? et 31590 X5y
ol A& oJHs] Fast oleprt H3 k. 2012
T ARRYFE EAARE 2)8PA(Kim and Kang,
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vl o 2350909 Y= vEhton, dvbd Ao
9le] P Ee] 0¥ WEHE oF 430094,
A9 8 Aol gl 209 8= °F 3,76001%1%

Ak 3l 2853 e FoF UERTH(Table 1).
wZb H pylorf th3k Bok @3kFel X 5¥e 7
ke ofd] HollA =71 2ol Balo] Bk Hof
g & 4 ik

2. Helicobacter pylori X8 &gt ¥ 2MH

ror

A FUollA H pylorr 70l JE A AEE
AEh= 28F0] HE dES Table 29+ ZTHKim
et al, 2013). 2211} 20143 199 Kyotoollr] &€&
H. pylor®)| W3+ Global Concensus Meetingol| A=
2SR SRolA Al X859 BAAS AFEst
A, S1gkel e Slsl e H pylon 2RIAE
Al X5 oz sjof dtke 5 A e 3
tiatal Slo] =ellM = oo gt o We A7t E
238 w77 & FrhLee and Kim, 2014).

=WolX H pylon A=t A5l &gk AxRto]
24 olF dA7IA] A AFE AINFHIL Y= H
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Table 2. Therapeutic indication of Helicobacter pylori
infection related diseases

Korea 2013 Guideline
Evidence level A

1) Peptic ulcer disease

2) MALToma

3) Following EMR for EGC

4) Idiopathic thrombocytopenic purpura

5) Functional dyspepsia
Evidence level B

1) First-relatives of gastric cancer
Evidence level C

1) Atrophic gastritis / intestinal metaplasia
2) Long-term use of low dose aspirin

EMR, endoscopic mucosal resection; EGC, early gastric can-
cer; MALToma, mucosal associated lymphoid tissue lym-
phoma

In Korea guideline(Kim et al, 2013): Evidence level A,
high-quality evidence; level B, moderate- quality evidence;
level C, low-quality evidence.
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Table 3. Current recommended regimens for Helicobacter pylori therapy

Treatment

Regimen

Standard Triple Therapy
Sequential Therapy

Amoxicillin 1 g, clarithromycin 500 mg, plus a PPI, all given twice daily for 10-14 days.
Amoxicillin 1 g plus a PPI twice daily for 5 days, followed by clarithromycin 500 mg,

metronidazole 500 mg, plus a PPI twice daily for further 5 days.

Concomitant therapy daily for 7-10 days.

Hybrid therapy

Amoxicillin 1 g, clarithromycin 500 mg, metronidazole 500 mg, plus a PPI, all given twice

Amoxicillin 1 g plus a PPI twice daily for 7 days, followed by amoxicillin 1 g, clarithro-

mycin 500 mg, metronidazole 500 mg, plus a PPI all given twice daily for further 7 days.

PPI, proton pump inhibitor

£, %A HZ JAA (Proton pump inhibitor, PPI)
o} 5 714 AA|Q] amoxicillin, clarithromycing 3%
shsl= Al QS Holth(Kim et al, 2013). H. pylori Al
& XEE Aty ffeire H4T 80% o] Al
&S Holof sp F2hgo] 5% ofste|i A 1
FUe] X5 7|7ke] vigAsitia AfEe] gt
(Tadataka et al, 1994), = L=} 59 =W Ao
£& 80%S 9A E32 e Fo] d4o|tk(lLee
and Kim, 2014). A AAI{e2z= #sE AAILH9]
AdE&e 7433 Ade FAQdd (Nishizawa et al,
2012; Oh et al, 2012; Basu et al, 2011), 20003
Fio] H7lllA X8 AdFEC] 80%°l
25k £k He ™ (Rimbara et al, 2011), Al
Ao F2 ¥S clarithromycin WA $712 B
Atk 20000 ©]F =W H. pylorPl g A=} A
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14~37%, metronidazole 35-66% HEo] WAES
RHoly Qo levofloxacin®] Y} moxifloxacin 5]
quinoloneA] A L] WAHERE 21-37% H=e| WA
ES Hole Aoz ZAEStHLee et al, 2014;
Kim et al, 2004; Lee et al, 2013). o|¢} o] Uz}
Al =2 AHER gk X8 Ade] gigte=w
$=2}2] 5 (sequential therapy), & A]X] & (concomitant
therapy), & <3| S (hybrid therapy) 52| Thy3h
A5 S0l ol &= U= im ef a 2013;
Rimbara et al, 2011) (Table 3), A&3 nje} 7o)
$-2luegke] clarithromycin®} metronidazole2] W/3&
o] oJu] 30%E EiL Jom, F Aol A Wg<d
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A A A" BT 5 e 715 ool
g Zlolth, A% FaHow o] YYAE wus
o Amshe Wep} 2 delFg 1), ol AS 3
A Ro] g WA LAAD F Y3, FUA
Zo] A FrsA gk HEE MERY FYA

£ 288 F A ol YA MEe] Fo] Hojd
T e Aol Utk FE aYIAF] EHA
aminoglycoside] AQ] A H. pylor) Wg A&
A & =(minimal inhibitory concentration, MIC)7}
ol gentamicine 0.125-1 ug/mL, tobramycin 0.125-1
ug/mL, netilmicin 0.125-0.5ug/mL F=ld|= B
3}2.(Brenciaglia et al, 1996, Irie et al, 1997), %
AX F57F HA b= AA0]7] wjitel g
AR = glolA EAIZEA] Al 3N H. pylort
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2
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Voort PHJ et al, 2000), aminoglycosides] 42|
=4 X EQHO R AR F3] 7ol US A
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e H. pylor 34 A7 ARSEA 29k7] wE] o}
2l Yol 53] =F F0= oo, dAl ARSslaL
UE ET8HY AT Aol 7= Al

Drug Delivery System

.6\ Intercalated antibiotics

<€—— Mucus Gel Layer
H. pylori

Fig. 1. Schematic model of local target therapy against Helicobacter pylori infection. Antibiotic-intercalated drug delivery
system might be coated on the gastric surface and then the intercalated antibiotics could be released into the mucus gel layer

where the pathogen exists.
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Table 4. Requirements as ideal drug delivery system (DDS)

Easily intercalated with effective antibiotics in it
Well coated on the gastric surface

Remained to be coated for a certain period of time
Neutralizing gastric acidity

Possible to control drug release

Harmless to human
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