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Putative mechanisms for PPI failure

Patients Proton pump inhibitor

Higher likelihood

Visceral hypersensitivity
Weakly acidic reflux
Duodeno-gastro-esophageal
bile reflux

Delayed gastric emptying
Psychological co-morbidity
Concomitant functional bowel
disorder

Lower likelihood
Helicobacter pylori infection

Unknown
Eosinophilic esophagitis

Distribution of CYP2C19 Genotype in Korea

m1/m1 40
m2/m2 30
ml/m2 3

wt/m1l 167

wt/wt 171 wt/m2 52
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Effect of CYP2C19 on gastric acid inhibition
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Intragastric pH
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Placebo

Single dose OPZ
Single dose_RPZ
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Repeated dose_RPZ
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Shirai, et al. Aliment Pharmacol Ther 2001

CYP2C19 in GERD

8 weeks

o
=
S

0 4 weeks
2 8 weeks

Healing rate (%)

Response rate of RE-related symptom (%)

Total HmEM HetEM PM HmEM  HetEM PM Total HmMEM  HetEM PM Total

LPZ 30mg, Difference in the healing rate of erosive reflux esophagitis

Kawamura, et al. Aliment Pharmacol Ther 2003
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Therapeutic strategies
for CYP2C19-related PPI failure
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Shirai, et al. Aliment Pharmacol Ther 2002

Therapeutic strategies
for CYP2C19-related PPI failure

P=0.0076

-
© (=)

o

Mean 24-hour intragastric pH
AUC for LPZ (ng h/ml)

The effect of lansoprazole on intragastric pH depended significantly on CYP2C19
genotype status.

Complete acid inhibition could be achieved by the frequent administration of
lansoprazole in subjects who were homozygous extensive metabolizers.

Furuta, et a/. Clin Pharmacol Ther 2001
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Nocturnal acid breakthrough

SUPINE

O Acid breakthrough
W Oesophageal reflux

% of patients

Barrett's GERD (No Normals (m=31)
vesophagus. Barrett's)
(n=15) {n=61)

Hours

0= 20 mg omeprazole, === distal esoph, — gastric.

Katz, et al. Aliment Pharmacol Ther 1998

Timing and frequency of PPI dosing for NAB
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Additional use of nocturnal H2RA for NAB

[T PPI BID
@ PPI BID+H2RA

ic pH >4

tri
time gastric pH >4

time gas
% time esophageal pH <4

%

Recumbent Upright PPIBID PPl BID+H2RA PPIBID PPl BID+H2RA

Xue, et al. Aliment Pharmacol Ther 2001

H2RA for NAB: meta-analysis

Experimental  Control Risk Ratio Fisk Ratio

Study or Subgroup _Events _ Total Events Tetal Weight WLH, Random, 5% CI MH, Random, 95% €1
1.1 Shorttrem

Cang 2004 4.3% 047 [0.02,1.14]
Hong 2002 21% 020 [0.01,3.74]
Cang 20040 43% 020 [0.0%,1.38]
Peghin 1330k 101% 027 [0.10,0.74]
Cang 20040 1.9% 0233 [0z, 7.14]
Cang 2004 1.9% 033[0.02,7.02)
Peghin 1330k 12.0% 036 [0.16, 0.87]
Jun 2005 9.7% 043 [0.15,1.20]
Hang 2002 94% D43 [015,1.24] Experimental Conti Mean Difercne MeanDiference
Bing 200§ 125% D45[0.21,099) Study or Subgroun _Mean _SD_Total Weinlt IV, Fixed 95% CI IV, Fixed, 85% C1
Khoury 1689 18.8% 125 [0.01, 1.94] Conn 2004 178 6 103 189% -13.07 F18.36,-7.761 -
Subtotal (35% Cl} 85.1% 0.13(0.25,0.72] Cona 2004 0 200% -B.59 H13.30,-3.06) -
Total events 35 74 Cong 2004b s 366% 78111133420 =
Heterogensity: Taw?= 0.34; Chi*= 2237, df = 10 (F = 0.01); 1°= 65% Cony 20048 1e47 3778 283% 1350H17.47, 853 -
Testtor overall efiect 7= 3.16 (P = 0.002)

Total (95% 36
Heterogenity Gh= 5.7, 41= 2@ = 011, F= 50%
1.1.2Longdrem TestIor overall MLt £= A6E (P < 0.00007)
Janiak 2007 3 80 140% D75 [0.41,1.36]
Subtotal (95% Cl) 10 149% 0.75 [0.41,1.36]
Total events B ]

Hats ragenaity: Not applicabla

Test for overall efiect Z= 0.65 (P = 0.34)

1000% 1041 [-12:51,-8:30] ]

[
BT ETRL
FaunLrs ecpeiimental Favours conrol

Total (5% CI) 137 1 0.480.30,0.75]
Total events a B2

Haterogeneity: Tav? = 0.26; Ch*= 22.8%, df = 11 (P= 0.03); 1= 62%

Testtor wverall effect Z= 334 (P = 0.001)

et
0002 01 11 500
FavDUIS EXpeimental Favours conirol

Additional bedtime H2RAs can decrease the
prevalence rate of nocturnal gastric acid breakthrough

Wang, et al. Cochrane Database Syst Rev. 2009
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CYP2C19 and H.pyl/ori eradication

Univariate Analysis
OR (95% CI)

Sex male 1.70 (0.78-3.68)

w 4.34 (1.27-14.82)

CYP3A4 Mutation 0.78 (0.26-2.29)

Multivariate Analysis
OR (95% CI)

1.13 (0.56-2.25)

3.45 (1.11-10.70)

0.59 (0.22-1.62)

Sapone, et al. Am J Gastroenterol 2003

CYP2C19 genotype on Hp eradication rate:
A Meta-analysis

(d) New generation  First generation Odds ratio

Odds ratio

Study or Subgroup Ewvents Total Ewvents Total Weight M-H, Random, 85% CI M-H, Random, 85% CI

Dajo 2001 51 53 66 107% 1.14[0.47,2.77]
Inaba 2002 42 97 116% 050[0.21,1.17]
kang 2008 105 19.5%  1.56[0.81,2.00]
Kawabata 2003 18.5%  1.77[0.81,3.90]
Kawai 2007 9.3%  1.24[0.48, 3.20]
Miki 2003 63%  1.90[0.59, 6.11]
Sheu 2005 13.0%  1.83[0.82, 4.09]
Zhang 2010 16.1%  1.85 [0.80, 3.40]

e —

N
Total (95% CI) 100.0%  1.37[1.02, 1.84] -
Total events 514

Heterogeneity: Tau? = 0.00; Chi2 = 7.19, df = 7 (P = 0.41); 2= 3%
Test for overall effect: Z=2.11 (F=0.03)

02 05 1 2 5
Favours first generation  Favours new generation

Only extensive metaboliser patients showed
higher eradication with new-generation PPIs

McNicholl, et a/. Aliment Pharmacol Ther 2012

asty| Hete] ZlM A2 Y0IE | 95



Session 3. A&

RAHS after H2RA

First report a

Rebound nocturnal hypersecretion after four weeks
treatment with an H; receptor antagonist

G M FULLARTON, G McLAUCHLAN, A MACDONALD, G P CREAN,
AND K E L McCOLL

From the University Departments of Medicine and Surgery, Western Infirmary, Glasgow and Gastrointestinal
Centre, Southern General Hospital, Glasgow

sumMARY  Daytime intragastric pH, fasting and meal stimulated serum gastrin and nocturnal acid
output were studied in eight male duodenal ulcer patients before, during and two days after
completing nizatidine 300 mg nocte (2000 h) for four weeks. Median nocturnal acid output (mmol/

toll 0-4-26+7) compared with pretreatment value of 39-4
(9-8-91-2); median acid inhibition 77% (p<0 01) which was strongest between 2400 and 0400 h.
Two days after discontinuing treatment, nocturnal acid output increased to 74-1 (11-181).
Compared with the pretreatment value this represents median rebound hypersecretion of 77%
(p<0-05), caused by increased H* concentration and volume of secretion. Overall median daytime
intragastric pH (0900-2100 h) was unchanged on the final day of treatment and two days after
completing therapy, compared with the pretreatment values. Fasting serum gastrin measured
between 0930 and 1000 h and the integrated gastrin response to an OXO breakfast taken at 1000 h
were also similar during and after treatment, compared with pretreatment values. The rebound
nocturnal hypersecretion may be relevant to the high ulcer relapse rates after stopping H; receptor
antagonists.

Nocturnal acid output (mmaol/10h)

During

Nizatidine

Fullarton, et a/ Gut 1989

RAHS after PPI and H.pylori status

SMADQ compared to pre-treatment
which is expressed as 100%

5004

. . *
R I
+ 4+ -

-

HP+ve eradicated HP non-eradicated

Prolonged nature of the rebound phenomenon in the H. pylori-negative subjects.
Accentuated H. pylorirelated oxyntic gastritis induced by omeprazole.

Gillen, et al. Gastroenterology 2004
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Clinical implication of RAHS after PPI Tx

Clinical evidences of RAHS after PPI
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Start of therapy

|

Cessation of
therapy

Niklasson, et a/. Am J Gastroenterol 2010
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