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Abstract

Background: Eradication rates for Helicobacter pylori (H. pylori) with a standard triple
therapy have declined globally including in Thailand due to the rising prevalence of antimicrobial
resistance. Concomitant therapy has been recommended to replace standard triple therapy for
H. pylori eradication in regions with high clarithromycin resistance but the concomitant therapy
increases therapy-related side-effects. Ginger has been shown to eradiacate H. pylori infection and

decrease dyspepsia symptom. So, we conducted the study to compare eradication rates between
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10-day modified ginger quadruple therapy to 10-day standard concomitant therapy which is
another alternative first-line H. pylori treatment option in Thailand.

Objective: This study was aimed to compare the H.pylori eradication rates between
10-day modified ginger quadruple therapy and 10-day standard concomitant therapy.

Methods: Patients who underwent upper gastrointestinal endoscopy at Banpong Hospital
from March 1, 2020 to March 31, 2021 were included. The patients who had active H.pylori
infection (N = 161) were enrolled and randomized (1:1) into either 10-day modified ginger
quadruple therapy (omeprazole 20 mg b.i.d., amoxicillin 1,000 mg b.i.d., and clarithromycin
500 mg b.i.d., ginger 1,000 mg (t.i.d.) or 10-day standard concomitant therapy (omeprazole
20 mg b.i.d.,amoxicillin 1,000 mg b.i.d., and clarithromycin 500 mg b.i.d., metronidazole 400 mgt.i.d.).
Stool antigen tests were performed for evaluation of H. pylori eradication at least 4 weeks after
treatment. Eradication rates, side effects, patient compliance, and improvement of pain
symptoms of dyspepsia were recorded.

Results: Total 161 H. pylori-infected participants were randomized to receive 10-day
modified ginger quadruple therapy (n = 80) or 10-day standard concomitant therapy (n = 81)
The eradication rates were 96.3% and 96.3 % respectively (p > .999). Bitter taste was the
most commonly reported adverse effect in both groups (25% in the 10-day modified ginger
quadruple therapy vs. 35.8% in the 10-day standard concomitant therapy; p = .045). 10-day
standard concomitant therapy experienced major adverse events from nausea of two patients
(2.5%), bitter taste of five patients (6.2%), and dizziness of three patients (3.7%). 10-day
modified ginger quadruple therapy experienced major adverse events from fatigue of one
patient (1.3%). Other side effects were not significantly different between 2 groups. Of total
64 patients diagnosed with dyspepsia, 44 were treated with 10-day modified ginger quadruple
therapy and the remaining 20 were treated with 10-day standard concomitant therapy. In the
10-day modified ginger quadruple therapy group, postprandial fullness, early satiety, epigastrium
paining, and epigastrium burning were showed to have a statistically significant improvement
(p =.003, p = .001, p = .001, p = .017 respectively) In the group treated with 10-day standard
concomitant therapy, postprandial fullness and epigastrium paining had a statistically significant
improvement (p = .039, p = .008 respectively). The symptoms of early satiety and epigastrium
burning also had some improvement, but this was not statistically significant (p = .068, p = .180
respectively). However, when comparing 10-day modified ginger quadruple therapy and 10-day
standard concomitant therapy, there was no difference in treatment efficacy in patients with
dyspepsia with postprandial fullness, early satiety, epigastrium. paining, and epigastrium burning.

Conclusion: The efficacy of H. pylori eradaication of 10-day modified ginger quadruple

therapy is not inferior to that of 10-day standard concomitant therapy. There is no difference in
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effectiveness for the treatment of dyspepsia between the two regimens. The advantages of 10-day
modified ginger quadruple therapy are fewer bitter tastes and absence of severe adverse effect,

i.e., nausea and dizziness.
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Judeyalds3unas continuous data wiu 078,
BMI, waz pain score LJufu sewinengu 10-day
modified ginger quadruple therapy ﬁUﬂﬁjﬁJ 10-day
standard concomitant therapy Iuﬂiiﬁﬁﬁa;ﬂa
fnsuanuasuuuund 19@06 independent t test
wagnsdideyainisuanuasuuulaiiduuuuund
19aif Mann-Whitney U test

2.3 Wisuiflsupnade pain score
serinnouiunds melunquendediu wwldada
paired t test wadfoyawanuasliiluwuuung
agleana Wilcoxon signed ranks test
iseailefldlunsiiuteya
wuuifutiuindeya (case report form) dadsznau
Py 4 @

@il 1 Uszneusewnasinisdnden uay

Yoyavhluveseanaias
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msfAnuIUSauInauUs:answanissnuvovgasen 10-day
modified ginger quadruple therapy rugas 10-day standard
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dauii 2 Uszneume qmmﬁmmaﬁm
195U MsuAnnIun15nY1 Ausaudielunns
MUY MATHATIINAYIVDIEN

duf 3 Usznoudne nsiaussansnmly
nmsidndeealauumnesinlals

d2ufl ¢ Usznausie n15anenis
dyspepsia 91nn153nwlagldisnas visual analog
scale lagidlAziiuu 0-10 AZUUU [SBIAIAUAINDINTT
Untlogliua1n1suinunauasu
YIUUANITIVY

nsfnwadsivinnisfnwlunguussans
Whmnefiunsunisasiasnwiilsamerunatiulls
walgsumsidesuindndesalawuamodlnlals
audeusd Tngldsunsdendemsiansemneenis
WEWUN i@ rapid urease test 138 histology Duuan
MniuazidengUaefid unasiveanisdnuiun
wtangy Taengumnaesifuarldsuengns 10-day

modified ginger quadruple therapy regimen
Wisuiisufunguilld¥uen 10-day standard
concomitant therapy regimen Imaﬁaumagﬂu’i’l
Faanenguaziidnanissidadeisdlauained
InlalsdGauarenmsinafissannsideluiees
TnalAeeriu

NAN1SANY

Baseline characteristics of patients

MnnuUsznsTidilunsAnu e
161 au Taeiiudoyalulsameruiatuldsilasy
Nsdesndsssiue I saIuuy Tusiediuna
2563 fstaiiunan 2564 uiadu 80 au fieglungy
10-day modified ginger quadruple therapy Way
dn 81 ﬂuagﬂuﬂajw 10-day standard concomitant
therapy anwdg baseline characteristic Wan4
Tupn59 1

A15197 1 Baseline characteristics of subjects in the two treatment groups (n = 161)

10-day modified ginger
quadruple therapy

10-day standard

concomitant therapy

Characteristics (n = 80) (n = 81) P-value

n % n %

Gender 573
Male 34 42.5 38 46.9
Female a6 575 a3 53.1

Age (y) .285
< 39 13 16.3 9 11.1
40-49 13 16.3 13 16.0
50-59 21 26.3 18 22.2
60-69 19 238 15 18.5
70-79 12 15.0 18 22.2
> 80 2 2.5 8 9.9

Mean + SD 55.23 + 14.18 59.49 + 16.40 .079
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A15197 1 Baseline characteristics of subjects in the two treatment groups (n = 161) (#9)

10-day modified ginger 10-day standard
Characteristics quadruple therapy concomitant therapy P-value
(n = 80) (n =81)
n % n %

BMI (kg/m?) 958

<18.5 8 10.0 10 12.3

18.5-24.9 43 53.8 41 50.6

25-29.9 19 238 19 235

>30 10 12.5 11 13.6
Mean + SD 23.63 +4.54 23.64 + 4.88 .988
Smoking 11 13.8 8 9.9 446
Alcohol 10 12.5 7 8.6 426
Underlying diseases .006

Yes 31 38.8 a9 60.5

No 49 61.3 32 39.5
Cardiovascular disease 4 5.0 4 4.9 >.999
Diabetes mellitus 7 8.8 19 235 011
Hypertension 21 26.3 34 42.0 .035
Dyslipidemia 15 18.8 12 14.8 504
Cirrhosis 1 1.3 8 9.9 .034
Indication for test HP <.001

Peptic ulcer 8 10.0 31 38.3

Hemorrhagic gastritis 27 33.8 28 34.6

Dyspepsia a4 55.0 20 24.7

Atrophic gastritis 1 1.3 1 1.2

Others 0 0 1 1.2
Eradication rates of treatment regimens gms81 10-day standard concomitant therapy

dnnstdndelunguilsnwidnegasen  Aadusesaz 96.3 Fnsmdnweliunnsiaiu
10-day modified ginger quadruple therapy iz‘ijaaﬂﬂﬁjm
Antludosay 96.3 wazdnsinisidadiasie
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msfAnuIUSauInauUs:answanissnuvovgasen 10-day

907  modified ginger quadruple therapy rugas 10-day standard
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Compliance and side effects with therapies

n15Au8d drug compliance Lvinfiu
faansngu TasAndusesay 97.5 wadrudes
NN3¥nwITaABInga 81013 bitter tase Ly
omsinuldvosiian Tnenulunguifnuidag
gn381 10-day modified ginger quadruple therapy
Andudesay 25 nguiisnunsiogasen 10-day

standard concomitant therapy Andusosay 35.8
Fafaruwananegnadifuddymneadn (o = .045)
aMsTaAEsdug Wy 91n15 nausea, vomiting,
dizziness, headache, diarrhea, fatigue Tainuny
LLG]ﬂG]INﬁuluﬂ’li%’ﬂw’l‘ﬂa\‘iﬁ'&am@miEJ’] NIGER
Tupnsn9fi 2

A5147 2 Efficacy and side effects of 10-day modified ginger quadruple therapy and 10-day standard

concomitant therapy (N = 161)

10-day modified ginger

10-day standard

quadruple therapy concomitant therapy P-value
(n = 80) (n = 81)
n % n %
HP >.999
Success 7 96.3 78 96.3
Failure 3 3.8 3 3.7
Compliance >. 999
Good compliance 78 97.5 79 97.5
Poor compliance 2 25 2 2.5
Side effects of treatment
Nausea 114
None 78 97.5 73 90.1
Minor 2 2.5 6 7.4
Major 0 0 2 25
Bitter taste .045
None 60 75.0 52 64.2
Minor 20 25.0 24 29.6
Major 0 0 5 6.2
Bitter taste 136
None 60 75.0 52 64.2
Minor+ Major 20 25.0 29 35.8
Vomiting .120
None 80 100 77 95.1
Minor 0 0 4 4.9
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A%

AN5147 2 Efficacy and side effects of 10-day modified ginger quadruple therapy and 10-day standard
concomitant therapy (N = 161) (si)

10-day modified ginger 10-day standard
quadruple therapy concomitant therapy P-value
(n = 80) (n =81)
n % n %
Dizziness .236
None 75 93.8 71 87.7
Minor 5 6.3 7 8.6
Major 0 0 3 3.7 497
Headache
None 80 100 79 97.5
Minor 0 0 2 2.5
Diarrhea .682
None 78 97.5 7 95.1
Minor 2 2.5 4 4.9
Fatigue >. 999
None 73 91.3 74 91.4
Minor 6 75 7 8.6
Major 1 1.3 0 0
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Improvement pain symptom of dyspepsia
n155n¥1R8gAT81 10-day modified
ginger quadruple therapy mmia%ﬂmnq’u
Q’ﬂwﬁﬁmmi dyspepsia waaiienisatuetis
fud1Aglungueinis postprandial fullness
(p=.003),early satiety (p=.011), epigastrium paining
(p = .001), epigastrium burning (p = .017)
n15¥nwIeIegAsen 10-day standard
concomitant therapy @111303nw1nquE U
fifle1nns dyspepsia udadiernisatusgisiide

o w a

aﬂﬂmW’lﬂaaaiuﬂfjma']ﬂ']i postprandial fullness

o

v

(p = .039), epigastrium paining (p = .008)
a"suﬂtéjumms early satiety, epigastrium burning
flomsatuthausilsiiod o et (p = 068, .180
I

idleviuisunsinwsegnsen 10-day
modified ginger quadruple therapy Wagns
%’ﬂmé’wqmm 10-day standard concomitant
therapy #u31 TWUAMULANA19AUNISADA
IUﬂEjaJEJ'lﬂ’I‘J postprandial fullness, early satiety,
epigastrium paining, epigastrium burning AR

Tupsna9 3

A5197 3 Improvement pain symptom of dyspepsia (n=64)

10-day modified ginger

10-day standard

quadruple therapy concomitant therapy P-value
(n = 44) (n = 20)
Mean + SD Mean + SD
Postprandial fullness
Before 2.00 + 3.40 1.75 + 331 823
After 0.48 +1.49 0.55 +1.32 543
p-value .003 .039
Early satiety
Before 1.23 + 278 1.65 +3.39 741
After 0.41 + 1.06 0.55 +1.28 675
p-value 011 .068
Epigastrium paining
Before 2.66 + 3.55 3.40 + 3.62 419
After 1.16 + 226 1.25 + 224 559
p-value .001 .008
Epigastrium burning
Before 1.18 + 2.86 0.45 + 1.39 443
After 0.39 + 1.08 0.15 + 0.67 322
p-value 017 .180
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291504
wowgdlawuamasinlalsiuanigdfy

AT AANSLLNIZDINITONLAULIBTY SIUNY
wzisalunszinizormslaeiidnvaznisaeiug

a

AnarnvatsuazesaUsznovlunisiinlin
fwmnanafu vilidanansalunisiinuzss
N3TNIze IS bakANaTL> ﬂf\]fgﬂ’umsﬁﬁm%a
wwalauuaweashnlalsisnanuddaanaduiilan
Tutszmdlnenudn nsfdadoisalauunnes
Tnlalslagldunsgiudu fegns 14-day standard
triple therapy finnud13eanassnnnitsesas 80
Fadudnsns¥nundduinaiuuinsgiunig
$nw1® gransindosnisiifsnsinisiidnide
wnnindesar 90 Tuly deifaqiuiinisiosn
clarithromycin W8z metronidazole ﬁmﬂsﬁu vl
mMsdnwldnaanas Jaduameiinereiumans
mMsdnwnulu elinssnuniivszavsnmgs

RRIACTA

ANULLININSSNevesUsendlne Tuns
fdnidarsalanuawaslnlals grasinisinunie
10 days of sequential therapy M’%@ﬂ’]’ﬂ‘i’fqmm
10 days of concomitant therapy LaAIN1AAN
Woiisnsdovas 90 uazdesay 96 mMudFu® udly
gnIN13snwIMILgnsen 10 days of concomitant
therapy (PPI, amoxicillin, clarithromycin, wag
metronidazole) ANATILABIABUTINNIN LYY
91n15 bitter taste ladn1s@nen lawnislden
ayulnslneuldlunsmdadeisdlauvaimned
Inlalslaewuin msldB (ginger) 3 n¥/u Hussey
han 4 §anni ansaindndeldunnasdenay 53.3
UAYAINIS0aNBINTS dyspepsia Lapg1sdiduanAey
meedia’’ ledinshaidelulsemealne Inednwm
nayulnsiutu eeausindanss. wine1dy
AsuAsuUNIIsal wuiiluiesnnaosinisly

239 (ginger) annsadudusalauummnoslnlals
@A inhibition zone wANIINAU 12 Hadiuns™
wazdedelnuandilun1saneinsgnuiuied
UMY
nalnnsiueestediansusenouiiuea
flanslassasreniidusaumu fansuszneunnay
ﬁ’dﬁ (gingerol, shogaol, zingerone, phenolic

)* % pan15398ve9 Nostro

acids, cinnamic acid
wazAME LEnIINNISIV ginger Wag clarithromycin
WinenudEalumsidndewalawuamesinlals
A158NAINFTN (ginger) ﬁﬁmé gastro-
protective uarilnasonisiinidoialauunnes
Twlals Tnernumenalnsneg §ad 1. antimicrobial
effect lnw anti-adhesive effect LLazéTUEij& bacterial
enzymes uazduds msasaiulavesuuniiGe;
2. fudsmsndanselaeriunaln blocking H+, K+-
ATPase pump; 3. gastro-protective effect 1y
m‘él,ﬁ:u mucin secretion; 4. anti-oxidative and
anti-inflammatory effects %ﬂﬂa\iﬁ’umiam%a
iwalanuanosinlalstuduanngiliiAnns
Sniauuuuidsunduiassesdunssimnzeims 2%
M3ANYIURY Hu wagmug® ladnistinu
ginger powder 1.2 NTU NUINANNITOBADINIT
functional dyspepsia logafiiedndy Tnewfianis
TUFMNIZINNZOMNTUS AU antrum Lag gastric
emptyinglél%’;%wﬁmﬁ&mﬁu placebo ginger 13
Qgvhausnunaln intestinal 5-hydroxytryptamine
(5-HT; serotonin) receptors %ﬂLﬁum‘iﬁUﬁ’mm
ASNITEIMSIAzanaT NS AR LTIvEte M
InnsEIEeMsilus g l@an !
TunasAnwirdnuan § baseline
characteristics TungulsaUszdrdafiunnsnaiy
Iuﬂq'u 10-day modified ginger quadruple
therapy & 31 au (§owaz 38.8) lungu 10-day



onsahsiwngiua 4-5
UR 40 aUuUR 4 aanAu-suonAu 2564

msfAnuIUSauInauUs:answanissnuvovgasen 10-day
modified ginger quadruple therapy rugas 10-day standard
concomitant therapy TumsriwaiBoloalnuaicesiwials

standard concomitant therapy Andu 49 au
($ova 60.5) InengulsnUszdiunnsariu loiun
WUV AR wazazdunds uiiflonnviinis
pziudinisilsauszssiiunndneiuldléting
sensinuideisalanuamesinlals
Tumsﬁﬂmﬁyﬁ indication for test
wwalauvamedlulals Auandnaiulungy 10-day
modified ginger quadruple therapy nU 10-day
standard concomitant therapy devhmsiese
wud Sasnsddslumsinuidosalanunnes
Inlalslufimudusniusiu indication for test
wwalauuamasinlals
TunsAnwiiauld poor adherence 4 au
wuadu 2 Au s[,uﬂeju 10-day modified ginger
quadruple therapy Wag 2 AU iuﬂajm 10-day
standard concomitant therapy \iesannng
auliunsaudilaningn ensatundsslalldvnuen
sowflosnuliusaunmueudifionnisiaiesdsls
mueliasunudenviun
Fosrinlunisanededinis msfnwives
wlallsaiunnugnuesmsheufious Tungy
Usggnsiibiialdanunsaasuliegawidniigns
ns¥nwsaosgslildnaluauldidesanianig
o Uitz vise antladedug
Fosrialunisinudeians nsdnwndu
Anwadg single-center study %ﬂﬁj%fums%’ﬂmﬁ]mu
gunethulvs damdasy3 iudiulne Tullduans
AnsamvensEma dsluudariuiidnisiesse
fugalanummedlnlalsiiuansety sufudiing
Anwiiiu multicenter studies azanusaviily
Wiguiisumssnunlunaituiile stananissnwn
LAZNATILABIINATTS A
anhedodialunisfinu msdnunilidu
open-label study design #¥1n1533lavin"3

randomization §U7e LieanenRluauide wag
4 objective measurement Tunsinna primary

outcome

R
n13¥nwIsngansen 10-day modified
ginger quadruple therapy Usz@nsaiwlunis
f¥adeiealawumnodlnlals ludesninfunis
%Jﬂmﬁ?f’mqmm 10-day standard concomitant
therapy N153N®191015 dyspepsia Iuﬂejumms

a

#1979 TUseansamldunnsaiuluseninegase
feaes ToRvosn1sfnvidaegnsen 10-day
modified ginger quadruple therapy agiia1n1s
bitter taste tiouninnguiniugIfegns 10-day
standard concomitant therapy LagWat1aLAss
‘guLLiﬂﬁlﬂﬂﬂﬂiﬁuaﬂiuﬁﬂu nausea, bitter taste,
dizziness limulunguisnuidiognsen 10-day

modified ginger quadruple therapy
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