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CoMMON UPPER GI DISORDERS IN THE ELDERLY

GERD PEPTIC DISEASE OR DYSPEPSIA
NSAIDS GASTROPATHY

Stomach Ulcer Q&

Prevalence and incidence of upper Gi disorders are increasing in elderly, especially for

the most severe or complicated clinical forms (eg, hemorrhage, stenosis and / or
perforation) as a result of poor symptomatology and age-induced fragility

Pilotto A et al. Chapter 91: Upper Gastrointestinal Disorders. In: Halter JB, Ouslander JG, Tinetti ME, et al. (Eds). Hazzard’s Geriatric
Medicine and Gerontology, Sixth Edition, The McGraw-Hill Companies Inc., United States of America 2009, pp. 1075-1090



PREVALENCE OF UPPER G| SYMPTOMS IN ELDERLY
PATIENTS

50 -

¢ Upper GI 33% p<0.0001

® Abdominal pain 16%

A Reflux syndrome 14% [

M Indigestion syndrome 25% p<0.0001
p<0.0001
p<0.0001

N=5515 elderly subjects

0 1-3 4-6 =7 Drugs

DIVIDED ACCORDING TO THE NUMBER OF DRUGS

Pilotto A et al. Eur J Clin Pharmacol 2006; 62: 65—-73



PREVALENCE OF UPPER G| SYMPTOMS IN ELDERLY SUBJECTS TAKING
SPECIFIC DRUGS COMPARED WITH NON-USERS

Steroids Tas,g p=0.0001
Psycholeptics
p=0.0001
NSAIDs p=0.0001
Bysphosphonates
VPReP p=0.003
Selective B2 32,4
adrenoreceptor agonist &\\\\\& N L p=0.01
Psychoanaleptics == p=0.009
Diuretics p=0.001
0 ]III Zr“ 31" 4I[l EI[II i.'ij[lI
. Users [1 Non users
N=5515 elderly subjects

Pilotto A et al. Eur J Clin Pharmacol 2006; 62: 65-73



RISK OF GASTROINTESTINAL COMPLICATIONS ASSOCIATED TO NSAIDSs,
LOW-DOSE ASPIRIN AND THEIR COMBINATIONS

J Results of a pharmacovigilance reporting system
N = 2804 (Gl Cases N=374, Mean age 65yrs) AE reported

Concomitant therapies previously identified as potential risk factors.?

DRUGs All casesN=2804 (%) Gl casesN=374 (%) Non-Gl casesN =2430 (%)
Antineoplastics 1273 (45.4) 15(4.0) 1258 (51.8)
Anti-hypertensive 616 (22.0) 225(60.2) 391 (16.1)

Acid related disorders (PPIs) 368 (13.1) 66(17.7) 302(12.4)
Corticosteroids 278(9.9) 10(2.7) 268 (11.0)

Other anti-thrombotics 180(6.4) 41(10.7) 139(5.7)
Antidepressants 70(2.5) 9(2.4) 61(2.5)

The Table includes only concomitant therapies as previously defined as potential risk factors for GI complications, thus the sum of the column does not correspond to the
overall total number of cases.

4 The distribution is not mutually exclusive.

Distribution of different GI events among Gl cases.

Gl events N(%)
Gastrointestinal bleeding 340 (42.3)
Upper GI bleeding 307 (88)
Lower GI bleeding 42 (12)
Gastric ulceration 163 (19.8)
Duodenal ulceration 151 (18.3)
Gastritis (and/or no erosive) 109(13.2)

Duodenitis (and/or no erosive) 43 (5.2)
Oesophagitis (and/or no erosive) 10(1.2)
All events® 825 (100)

? The total number of events exceed the total number of Gl cases (N=374), because
a single report might include more than one events.

Rafaniello C et al. Pharmacological Research 2016; 104:108-114



UPPER GASTROINTESTINAL TOXICITY ASSOCIATED WITH LONG-TERM
ASPIRIN THERAPY: CONSEQUENCES AND PREVENTION

Rate ratio (95% CI) (aspirin vs. control)

Major coronary event o 0.80 (0.73-0.88)
CHD mortality o 0.87 (0.78-0.98) secondary prevention of
cardiovascular disease. In
Stroke —a—i 0.81 (0.71-0.92) :
secondary prevention
Hemorrhagic = + = 1.67 (0.97-2.90) trials, aspirin reduces the
Ischemic ——i 0.78 (0.61-0.99) incidence of all major
cardiovascular events, but
Unknown cause ——i 0.77 (0.66-0.91) . . .
is associated with an
Any serious vascular event e 0.81 (0.75-0.87) hemorrhagic events. CH D,
Major extracranial bleed | . ,  2.69(1.25-5.76) coronary.he?rtdlse.ase, MI,
myocardial infarction
U:S 1.0 I 2.I0 I 3:0 ] 4:Ul5:0 I
<€ T
Favors aspirin Favors control

Lavie CJ, et al. Curr Probl Cardiol. 2017;42(5):146-164



UPPER GASTROINTESTINAL TOXICITY ASSOCIATED WITH LONG-TERM
ASPIRIN THERAPY: CONSEQUENCES AND PREVENTION
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Lavie CJ, et al. Curr Probl Cardiol. 2017;42(5):146-164



RISK FACTORS FOR NSAID-ASSOCIATED UPPER GI CLINICAL EVENTS IN
A LONG-TERM PROSPECTIVE STUDY OF 34 701 ARTHRITIS PATIENTS

All upper GI
clinical events

Complicated
upper Gl events

Age =65

Prior UGI clinical event
Low-dose aspirin use
Steroid use

History of dyspepsia

Atherosclerotic
cardiovascul ar disease

Methotrexate use

Smoker

Diabetes

Traditional NSAID use
PPl use

Fernale gender

Ostecarthritis (vs.
Rheumatoid arthritis)

2.25 (1.84-2.76)

257 (1.94-3.39)
234 (1.87-2.92)

1.85 (1.41-2.43)
1.45 (1.07-1.98)

1.30 (1.01-1.68)

1.36 (098-1.87)

118 (0.B4-1.64)
113 (0.85-1.50)

1.06 (0.78-145)
0.63 (0.51-0.77)

0.75 (0.59-0.94)

0.91 (0.66-1.24)

4,09 (2.82-5.52)

3.23 (2.09-5.00)
3.41 (2.33-5.00)

2.09 (1.29-3.38)
117 (0.66-2.07)

1.35 (0.92-1.98)

1.67 (0.88-317)

114 (0.64-2.00)
116 (0.75-1.81)

1.28 (0.76-213)
044 (0.31-0.62)

0.77 (0.53-1.10)
1.70 (0.93-3.12)

O Assessment for age 165 years, prior
upper Gl clinical events and low-
dose aspirin use are key in
identifying patients who should
either avoid NSAIDs or employ
management strategies to reduce

NSAID-associated upper Gl events.
Prior dyspepsia or upper Gl clinical
events and age ¥65 years also

predict an increased risk of
developing dyspepsia severe enough
to necessitate discontinuation of
NSAIDs

Laine L, et al. Aliment Pharmacol Ther. 2010;32(10):1240-8



PROTON PUMP INHIBITORS (PPIS) FUNCTION

Protein chinasi
N
Ca2+

Release of
Ca?* from
intracellular
stores

BB —— Antacios Parietal Cell
Proton Pump
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1981
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M, & 1972

Acetilcholine ~ Histamine
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PPIs

Parietal Cell
H*/K*-ATPase

Target cell
Target receptor
Pharmacodynamic effects

Onset of Action Delayed

Duration of Action Long

Tolerance Development No

Safety Excellent
n GERD

Peptic Ulcer Disease

=}

n Helicobacter pylori Infection
NSAID-gastropathy
Upper Gl Bleeding

=}
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Scarpignato C et al. BMC Med. 2016;14(1):179
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EFFICACY OF PPIs IN GERD

PPI efficacy for potential manifestations of GERD
Estimates based on available RCT data

Esophagitis healing
Mild

Severe

Heartburn relief
Esophagitis

NERD

Chest pain (50% relief)
GERD (+pH)
GERD (-pH)
Chronic cough (improved)
GERD (+pH)
GERD (-pH)
Hoarseness (improved)
GERD (-)
Asthma (improved)
GERD (+pH)
GERD (-pH)

-10%0%

Placebo

—_—

=

e

Regurgitation relief m——— s———)

Therapeutic gain

25%

75%

50%

Boeckxstaens G, et al. Gut 2014; 63(7):1185-93

100%



EFFICACY OF PPIs IN DYSPEPSIA

7 studies with 3725 patients
Citation
Talley -4- ——
Blum -6- —
Hengels -21
Peura -20- ——
_.__
—@—

Wong -11-
Low dose

Talley -4-
Blum -6- ®
Bolling-Sternevald -5- —@—
Hengels -21- = o
Peura -20- ——
Wong -11- 10—

Standard dose

—il-
Combined L

0.5 1 2
Favors PPI Favors placebo

Wand WH et al. Clin Gastroenterol Hepatol 2007;5:178-185



EFFICACY OF PPIS IN UPPER Gl BLEEDING

24 trials with 4373 participants

SURGICAL INTERVENTION

REBLEEDING

Mo. in MNo. in OR OR
Study PPI group control group (95% CI) (95% CI)
Oral PPI
Michel et al, 12 1994 5/38 9/37 —a— 0.47 (0.14-1.57)
Khuroo et al,1? 1997 8/110 26/110 —a— 0.25 (0.11-0.59)
Coraggio et al,2? 1998 5/24 5/24 1.00(0.25-4.03)
Javid 6t al26 5001 2/82 7/84 —:E_ 0.28 (0.06-1.37)
Kaviani et al,?® 2003 1/71 1/78 1.10(0.07-17.92)
Subtotal (95% CI) 325 333 <> 0.38 (0.22-0.66)
Total events: 21 (PPI), 48 (control)
Test for heterogeneity: ¥° = 3.57; df=4 (P=.47); [*=0%
Test for overall effect: 2=3.42 (P<.001)
Intravenous PPI
Brunner & Chang,*! 1990 1/19 4/20 = 0.22 (0.02-2.20)
Daneshmend et al 12 1992 A5/246 50/257 0.93 (0.59-1.45)
Pérez Flores et al,1* 1994 1/38 1/43 t 1.14 (0.07-18.79)
Desprez et al, 1995 5/38 7/38 S 0.67 (0.19-2.34)
Lanas et al, 1% 1095 1/28 5/23 S — 0.13 (0.01-1.24)
Villanueva et al, 16 1995 9/ 45 9/41 —— 0.89 (0.31-2.51)
Cardi et al, 17 1097 1/21 2/24 = 0.55 (0.05-6.54)
Hasselgren et al,*® 1997 7/159 17/163 — 0.40 (0.16-0.98)
Schaffalitzky et al,22 1997 14/130 18/135 — 0.78 (0.37-1.65)
Lin et al,#* 1998 0/50 0/50 Mot estimable
Lau et al, 2% 2000 3/120 9/120 —_— 0.32 (0.08-1.20)
Sheu et al,2? 2002 1/86 4/89 —_— 0.25 (0.03-2.28)
Barkun et al,? 2004 12/618 13/626 —— 0.93 (0.42-2.06)
Jensen et al, 10 2004 0/72 2/77 = 0 0.21 (0.01-4.41)
Subtotal (95% Cl) 1670 1706 ® 0.69 (0.52-0.91)
Total events: 100 (PPI), 141 (control)
Test for heterogeneity: y? = 9.92; df=12 (P=_62); [?=0%
Test for overall effect: z=2 65 (P=.008)
Total (95% Cl) 1995 2039 r's 0.61 (0.480.78)
Total events: 121 (PPI), 189 {control)
Test for heterogeneity: y2 = 17.02; df=17 (P=.45); [?=0.1%
Test for overall effect: z=3.96 (P<.001)
0.01 01 1 10 100
Favors PPI Favors control

Leontiadis Gl, et al. Mayo Clin Proc. 2007;82(3):286-296



EFFICACY OF PPIS IN PREVENTING OF NSAID-
ASSOCIATED GASTROINTESTINAL LESIONS

COMPARISON PPI vS PLACEBO IN PREVENTING TOTAL (GASTRIC+DUODENAL)
ENDOSCOPIC ULCERS - 8 WEEKS OR LONGER

Study or subgroup Treatmert Contro Risk Ratio Wveight Risk: Ratio
niM n/M M-H Fixad, 75% Cl M-H,Fixed 35% O
Bianchi Porro 2000 | 2/65 [4/30 — BT % 040 [ 021, 075]
Cullen 1998 3/43 | 4/85 — 63 % 022007, 074 ]
Ekstrom 1996 4/86 [5/91 - b6 % 028010, 082 ]
Graham 2002 45/236 S56/111 Rl 345 % 038027, 052]
Hawkey |98 421274 69155 L3 399 % 034 [ 035 048 ]
Lai 2003 2473 921 47 % 021 [ 005, 087 ]
Total (95% CI) 7606 493 * 100.0 % 0.34 [ 0.28, 0.42 |
Total events: 108 (Treatment), 177 (Control)
Heterogeneity: Chiz = 164, df = 5 (P = 090); P =0.0%
Test for overall effect: 7 = 998 (F < 0.00001)
Test for subgroup differences: Mot applicable

Fawours traatment Favours control

Rostom A, et al. Cochrane Database Syst Rev. 2002;(4):CD002296



USE OF PROTON PUMP INHIBITORS (PPIS) AND
ARTICLES REPORTING ON THEIR POTENTIAL RISKS
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Freedberg De et al. Gastroenterology 2017;152:706—-715



REPORTED ADVERSE EVENTS OF PPIS

Hypomagnesaemia

Calcium deficiency Gastric carcinoids

B12 deficiency Gastric polyps
Iron deficiency
Enteric infections

— Pneumonia

Dementia

Risk of fracture

!

Ischemic heart disease

Chronic kidney disease (CKD)

Reimer C. et al. Best Pract Res Clin Gastroenterol 2013; 27:443—-454
Savarino E, et al. Dig Liver Dis. 2016;48(8):851-9



PROPOSED MECHANISMS OF CHRONIC
COMPLICATIONS OF PPl THERAPY

Kidney Recurrent AIN
Brain a) Decreased gastric acidity leading to vitamin B4, deficiency
b) Beta-amyloid deposition
Bone a) Decreased gastric acidity leading to reduced calcium and vitamin B4, absorption
b) Hypergastrinemia leading to hyperparathyroidism
Heart a) Inhibiting clopidogrel activation (Cytochrome P2C19)
b) Increased asymmetric dimethylarginine leading to reduced endothelial nitrous oxide resulting in thrombosis

Colon a) Decreased gastric acidity altering intestinal normal flora
b) Trophic effect of hypergastrinemia on colonocytes
Lungs a) Decreased gastric acidity and overgrowth of gastric bacteria
b) Antineutrophilic effect of PPIs
Muscle CYP3A4 enzyme inhibition
Blood Decreased gastric acidity leading to iron and vitamin B, deficiencies
Liver a) Altered gut microbiota due to gastric acid suppression
b) Vitamin B, deficiency due to reduced gastric acid
Stomach Acid suppression induced parietal cell hyperplasia

Vaezi MF, et al .Gastroenterology 2017;153:35-48



REPORTED ADVERSE EVENTS OF PPIs

Clinical implications

Concern for osteoporosis and hip
fractures should not induce
physician to refrain from
prescribing PPI therapy, when
indicated

Potential PPI adverse effect Underlying biological Strength of association Consistency of association
mechanism
Risk of fracture UIncertain Weak (OR<2) Conflicting results
Hypomagnesaemia Inhibition of intestinal Unknown Potential association based on
magnesium absorption via case reports and case series
transient receptor potential
melastin (TRPM) 6 and 7
channels
B12 deficiency PPl-induced hypochlorydria does  Weak (OR<2) Conflicting results
not promaote the dissociation of
dietary vitamin B12 from tightly
bound proteins in the stomach
Iron deficiency PPl-induced hypochlorydria Unknown Potential association based on
prevents the transformation of Case reports
ferric ion into its absorbable
ferrous form
Calcium deficiency PPl-induced hypochlorydria Unknown Conflicting results

inhibits the release of ionized
calcium from insoluble calcium
salts

S

——

Routine screening fior
hypomagnesaemia only
recommended in patients treated
with diuretics or affected by
chronic renal disease, chronic
diarrhoea and malabsorption,

Consider PPl withdrawal in case of

seizures or cardiac arrhytmia
B12 deficiency occurs rarely in
clinical practice because of

incomplete achlorydria by PPIs and

large body stores, Routine
screening for it only recommended
in elderty or frail patients on
long-term PPIs

Routine screening fior iron
deficiency not recommended

Routine screening for calcium
deficiency not recommended

r— . . -
Enteric infections

PPl-induced hypochlorydria
prevents the inactivation of
ingested micro-organisms and
favours the ocourrence of gut
dysbiosis, particularly
Clostridium diffictle infection
[CDI)

Moderate risk (OR> 2-3)

Consistent results in terms of
intestinal dysbiosis induction

Some balance between risk and

benefit must be evaluated and PPls

should be stopped in patients at
higher chance of developing DI,
such as elderly and frail
hospitalized ones

Reimer C. et al. Best Pract Res Clin Gastroenterol 2013; 27:443—-454
Savarino E, et al. Dig Liver Dis. 2016;48(8):851-9




LONG-TERM PPIs USE IS NOT ASSOCIATED WITH CHANGES
IN BONE STRENGTH AND STRUCTURE

A prospective study including long-term (25 years) PPl users (N=52; 65.1+9.1) matched to a similar
cohort of persons with no PPl use (n=52; 64.9+7.9) in the previous 5 years
Assessment of aBMD using DXA, volumetric BMD using 3D-QCT, markers of bone metabolism.

CORRELATES OF VOLUMETRIC BONE MINERAL DENSITY (BMD) AND CORTICAL BMM
MEASUREMENTS AT FEMORAL NECK: RESULTS OF LINEAR REGRESSION

Overall vBMD (mg/cm?®) Cortical BMM (g) Trabecular vBMD (mg/cm?)
P=s.e. P-value Ps.e. P-value P=s.e. P-value
Constant 411.8+65.7 = 1.97+0.96 = 125.1+22.7 =
PPI use 12.22+11.49 >0.2 0.02+0.17 >0.2 2.33+3.98 >0.2
Male sex —7.69+12.18 >0.2 0.23+0.18 >0.2 4.93+4.22 >0.2
Age (per year) —2.23+0.72 0.003 —0.009+0.10 >0.2 —0.7520.25 0.004
BMI 0.69+1.20 >0.2 0.32+0.17 0.066 1.05+0.41 0.13
History of maternal fracture —15.04+22.97 >0.2 0.06+0.34 >0.2 —8.58+/.96 >0.2
Stated involvement in exercise program -10.79+12.61 >0.2 —0.08+9.19 >0.2 —4.52+4 .34 >0.2
History of non-traumatic fracture 7.97+13.80 >0.2 0.37+0.20 >0.2 5.11+4.79 >0.2
Ever/current smoker 7.84+12.61 >0.2 0.10+£0.18 >0.2 —1.563+4.37 >0.2
>2 alcoholic drinks per day 0.26+15.97 >0.2 —0.04+0.23 >0.2 —1.13+5.53 >0.2

BMI, body mass index; BMM, bone mineral mass; PPI, proton pump inhibitor; vBMD, volumetric bone mineral density.

Targownik LE, et al. Am J Gastroenterol. 2017;112(1):95-101



PROTON PUMP INHIBITORS AFFECT THE GUT
MICROBIOME

Actlnobacteda

Acti,
CtmoMYceta les
Bifidobacteriaceae

O 211 of the participants were ¢
using PPIs.

O PPI

use was associated with
changes in 20% of the bacterial

taxa (false discovery rate <0.05).
O Multiple oral

“g'ea
‘;.‘a\\z’“9
2%?

bacteria were
over-represented in the faecal

microbiome of PPIl-users
O In PPI

aeadels1eqoIRIul

users we observed a
significant increase in bacteria
towards a less

healthy gut
microbiome: genera
Enterococcus,  Streptococcus,
Staphylococcus

and the
potentially pathogenic species

Escherichia coli

PPl-associated statistically significant differences in the gut microbiome.
Meta-analysis of three independent cohorts comprising 1815 fecal
samples, showing a cladogram (circular hierarchical tree) of 92 significantly
increased or decreased bacterial taxa in the gut microbiome of PPI users

compared with non-users (FDR<0.05). Red dots represent significantly
increased taxa. Blue dots represent significantly decreased taxa.

Imhann F, et al. Gut. 2016;65(5):740-8



PROTON PUMP INHIBITORS INCREASE THE INCIDENCE
OF CLOSTRIDIUM DIFFICILE-ASSOCIATED DIARRHEA

Twenty-three studies

N=300,000 patients

Group by

Subgroup within study

Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Case—control
Cohort
Cohort
Cohort
Cohort
Cohort
Cohort
Cohort
Overall

Study name

Ahktar et al.
Aseeri et al.
Bajaj et al.

Candle et al.

Cunningham ef al.

Debast et al.

Dial et al., 2006

Dial et al.

Jayatilaka ef al.

Kim et al.

Lowe et al.
Pepin et al.
Shah et al.

Kazakova et al.

Yearsley et al.
Beaulieu et al.
Baxter et al.

Dalton et al.

Dial ef al., 2004
Dubberke et al.

Howell et al.
Linsky et al.
Turco et al.

Subgroup within study
Risk
ratio
Case—control  1.600
Case—control  1.810
Case—control 2.720
Case—control  1.390
Case—control  1.950
Case—control  1.330
Case—control  1.460
Case—control  3.110
Case—control  1.270
Case—control  1.750
Case—control  0.920
Case—control  1.000
Case—control  0.910
Case—control  2.590
Case—control 1.610
Case—control  0.960
Case—control  1.140

1.478
Cohort 1.960
Cohort 2.900
Cohort 3.800
Cohort 1.740
Cohort 1.420
Cohort 4,500

2.309

1.648

Statistics for each study

Lower
limit
1.380
1.340
2.200
1.170
1.370
0.860
1.110
2.160
1.120
1.310
0.840
0.800
0.580
1.412
1.150
0.780
1.020
1.249
1.420
2.400
3.000
1.390
1.110
1.440
1.718
1.424

Upper
limit
1.855
2.445
3.363
1.651
2.776
2.057
1.920
4.478
1.440
2.338
1.008
1.250
1.428
4.751
2.254
1.182
1.274
1.749
2.705
3.504
4.813
2.178
1.817
14.063

3.103
1.908

Z-value

6.228
3.868
9.243
3.746
3.708
1.282
2.706
6.101
3.727
3.788
-1.796
0.000
-0.410
3.075
2774
-0.385
2.309
4.547
4.092
11.027
11.069
4.834
2.790
2.587
5.650
6.698

Risk ratio and 95% CI

P-value

0.000
0.000
0.000
0.000
0.000
0.200
0.007
0.000
0.000
0.000
0.072
1.000
0.682
0.002
0.006
0.700
0.021
0.000
0.000
0.000
0.000
0.000
0.005
0.010
0.000
0.000

0.01 0.1 10 100

;
65% Favors B

Favors A

Janarthanan S, et al. Am J Gastroenterol 2012;107:1001-10



REPORTED ADVERSE EVENTS OF PPIs

Pneumonia

Gastric carcinoids

Gastric polyps

Ischaemic heart disease

PPl-induced hypochlorydria
leads to bacterial owergrowth in
the stomach and this increases
the risk of bacterial aspiration
into the mouth and then the
Upper airways

PPl-induced hypergastrinaemia
has the potential to stimulate
hyperplasia of
enterochromaffin-like (ECL) cells
Cystic response of gastric mucosa
to the persistent
hypergastrinaemia induced by
more or less profound
hypochlorhydria

PPls inhibit the enzymatic
activity of dimethylarginine
dimethylaminohydrolase
[DDAH) and this inhibits nitric
oxide syntase with the
promotion of inflammation and
thrombaosis

Weak (OR<2)

Very weak

Weak (OR<2)

Weak (OR<2)

Conflicting results

Potential association based on
few case reports

Consistent results

Conflicting resullts

Concern for pneumonia should not
prevent otherwise indicated PPI
therapy

Physicians have to continue PPl
prescription without any fear
about the occurrence of this
adwerse event

They are benign and routine
endoscopic surveillance or their
remaval are not recommended

Any suggestion that PPls promote
cardiovascular risk is premature
and much more prospective
Investigations need to be
performed before this conclusion
can be made, Therefore physician
should continue to prescribe PPI

\Chronic kidney disease (CKD)

Dementia

Uncertain

Uncertain

Weak (OR<2)

Weak (OR<2)

Inconsistent results:

Inconsistent results

The relationship between PPls and
CKD does not appear to be real
because of the presence of
selection bias and confounding
factors in the sole observational
study so far published in
international medical literature
Physician have to be very cautious
in accepting the existence of the
association between PPls and
dementia in elderly people and this
suspicion does not have to induce
them to refrain from the use of
these drugs, when the indications
are CoTect,

(DI, Clostridium difficile infection: OR, odds ratio; PPI, proton pump inhibitor; CKD, chronic kidney disease,

Reimer C. et al. Best Pract Res Clin Gastroenterol 2013; 27:443—-454
Savarino E, et al. Dig Liver Dis. 2016;48(8):851-9




INITIATION OF PPl THERAPY AND CUMULATIVE PPI
EXPOSURE |S ASSOCIATE WITH INCREASED RISk OF CKD

A retrospective analysis using the Stockholm creatinine measurements database (i.e. information
on diagnoses, dispensation claims, and laboratory test results for citizens from 2007 to 2010)
New users of PPIs (n = 105,305) and H2 blockers (H2B; n = 9578); median follow-up 2.7 years
Primary outcome: progression CKD, defined as doubling of creatinine or decrease in estimated
glomerular filtration rate of 30% or more

SUBGROUP ANALYSES DEPICTING THE HR AND 95% CI FOR THE RISK OF DOUBLING OF
SERUM CREATININE (A) OR >30% EGFR DECLINE (B) ASSOCIATED WITH PPI vs H2B USE.

A H,B PPI B S e

H,B PPI
Age categories n/events n/events HR (95% C1) Age categories n/events n/ events HR (95% CI)
18-44 3112/15 20656/ 117 —— 1.11(0.64 - 1.90) 18-44 3112/81 20 656/ 732 —e— 1.34 (1.06 - 1.69)
45-64 3300/27 36290/ 447 —— 1.59 (1.08 - 2.35) 45-64 3300/198  36290/2 514 e 1.23 (1.06 - 1.42)
=65 3166/ 85 481359 /1421 H—e—i 1.18(0.95-1.47) =65 3166 / 436 48 359/ 7 799 HH 1.27 (1.15- 1.40)
Sex Sex
Male 3390/ 42 41771/883 —p—y 1.49 (1.09 - 2.03) Male 3390/ 248 41 771/ 4 605 e 1.34 (1.18 - 1.52)
Female 6188/85 6353471102 He— 1.14 (0.92 - 1.43) Female 6188 / 467 63 534/ 6 440 - 1.21(1.10 - 1.33)
eGFR categories eGFR categories
260 8839/90 92268/1381 |—— 1.32 (1.06 - 1.63) 260 8839/ 567 92 268/ 7 978 1ot 1.24 (1.13-1.35)
30-59 707 /31 11819/ 500 —1e— 1.11(0.77 - 1.59) 30-59 707 /138 11819/2 687 o 1.31(1.10 - 1.55)
15-29 32/6 1218/104 —— 0.63 (0.27 - 1.47) 15-29 32/10 1218/380 - 1.33 (0.70 - 2.50)
Diabetes mellitus Diabetes mellitus
Yes 1108/39 14 319/ 537 ——i 1.08 (0.78 - 1.50) Yes 1108/ 151 14 319/ 2 637 o 1.34 (1.14 - 1.58)
No 8470/88 90986/ 1448 | | 1.34 (1.08 - 1.66) No 8470/ 564 90 986/ 8 408 o 1.23(1.13-1.34)
Cardiovascular disease Cardiovascular disease
Yes 1154 /43 20001 /807 -— 1.17 (0.86 - 1.59) Yes 11547212 20001/ 4 225 o+ 1.24 (1.08 - 1.43)
No 8424 /84 85304/1178 ——i 1.31(1.05-1.64) No 8424 /503 85 304 / 6 820 [Ty 1.27 (1.16 - 1.39)
r T T T T 1 T T T T T 1
00 05 1.0 1.5 2.0 25 3.0 0.0 0.5 1.0 1.5 2.0 25 3.0
Hazard ratio Hazard ratio

Klatte DCF et al, Gastroenterology. 2017;153(3):702-710



PPl THERAPY AND RISK OF DEMENTIA

Community-

Bone Fractures Clostridum R Vitamin B12 Kidney Disease Dementia
and Falls difficile Infection Pheumonia Deficiency and Injury
— 5 Case-control — 4 Case-control — 6 Case-control — 4 Case-control — 4 Case-control — 2 Cohort
— 5 Cohort — 4 Cohort — 1Cohort — 1 Cohort 3 Cohort ~—  10ther
. . 3 Meta-
— 2 Mixed — 1 Mixed — analyses — 1 Other
__ 1Randomized L] 4 Meta- L | 1 Meta-
Crossover analyses analyses
4 Meta-
analyses
— 1 Other

Maes ML et al, Ther Adv Drug Saf. 2017;8(9):273-297



COMPLICATIONS OF PPl THERAPY

APPLICATION OF THE HILL CRITERIA TO SOME OF THE PROPOSED ASSOCIATIONS
WITH LONG-TERM PPl THERAPY

Zone of interest

Zone of potential bias

Zone of interest

\)
Clopidogred Reduced risk \ Increased risk
Hill Criteria Interaction Fracture CGAP &£ \ Dementia Ml Anemia HE FGPs
Strength Weak Weak Weak W Weak Weak Weak  Weak High”
Consistency No Mo No M 0.1 0.33 . 3 10 Mo Mo Mo Mo Yes
Specificity Mo No No N Odds ratio (log scale) No No No  No Yes
Temporality Yes Yes No”  Yes—res TS TS TS TS Tes  Tes  Tes 168 Yes Yes Yes Yes
Biological Mo Mo Mo Mo Yes® Maybe Mo MN/A MNo Mo Mo MNo MNo No MNo No Mo
Reference for Reference for
Potential Adverse Effect Relative Risk Risk Estimate Incidence Estimate = Absolute Excess Risk

Chronic kidney disease”

Dementia”

Bone fracture”

Myocardial infarction

Small intestinal bacterial overgrowth
Campylobacter or Salmonella infection
Spontaneous bacterial peritonitis®
Clostridium difficile infection®
Pneumonia

Micronutrient deficiencies’
Gastrointestinal malignancies

10% to 20% increase
4% to 80% increase
30% to 4-fold increase
No association in RCTs
2-fold to 8-fold increase
2-fold to 6-fold increase
50% to 3-fold increase
No risk to 3-fold increase
No association in RCTs
60% to 70% increase
No association in RCTs

Lazarus et al*®
Haenisch et al™
Yang et al*’

Lo et al*’
Bavishi et al®
Xu et al®®
Furuya et al’”

Lam et al®”

Lazarus et al*®
Haenisch et al”®
Yang et al*’
MNone available
Crim et al®
Fernandez et a
Lessa et al*®

I94

Bailey et al™®

0.1% to 0.3% per patient/y
07% to 1.5% per patient/y
0.1% to 0.5% per patient/y
Unable to calculate

03% to 0.2% per patient/y
3% to 16% per patient/y
0% to .09% per patient/y

0.3% to 0.4% per patient/y

Vaezi MF, et al

.Gastroenterology 2017;153:35-48



USE AND MISUSE OF PPl THERAPY

Rating of indication for PPI N=681 - Presumed reason for recommendation of continuous prescription of PPIs  Number (%)

Adequate documented indication (n=223; 32 8%) NSAID in high-risk patients 90 (40.4)
Giastric or duodenal ulcer 46 (20.6)
GERD 45 (20.2)
Proven gastriis with/ without helicobacter 37 (16.6)
Macroscopic erosion or eryvthema, no biopsy because of oral 5(22)

anticoagulation

Documented indication uncertain (n=8T; 12.8%) Clopidogrel and low dose aspirin 43 (49.4)
Macroscopic gastric ervthema or erosion, result outstanding at discharge 13 (15.0)
History of gastritis, no endoscopy, no further information 10 (11.5)
Oesophageal varices 10 {11.5)
Barrett-Oesophagus 5(5.7)
Dyspepsia 4(46)
Anaemia, no endoscopy 2(2.3)

No documented adequate indication I Mo reason for PP found 140 (37.8)

(n=371; 54.4%) Low-dose aspirin, no documented history of bleeding 108 (29.1)
Macroscopic gastric ervthema or erosion, no biopsy, no H. pylori testing 27 (7.3)
NSAID <635y, no history of bleeding 23 (6.2)
Clopidogrel alone 23 (6.2)
Corticosteroid alone 21 (3.7)
Oral anticoagulation 15 {4.0)
Coxib alone 924
PPI after completed H. pywori-treatment, eradication, no ulcer 3 (0.8)
Corticosteroid and oral anticoagulation 2(0.5)

Inadequate recommendations for PPIs in discharge letters are frequent. This may lead to a

continuation of this therapy in primary care, thereby unnecessarily increasing polypharmacy and
the risk of adverse events as well as burdening the public health budget.

Ahrens D et al. Eur J Clin Pharmacol 2010; 66:1265-1271



USE AND MISUSE OF PPl THERAPY

Rates of inappropriateness

Hospitalized patients

Mardino et al. [74] 65%
Parente et al. [75] 56%
Niklasson et al. [76] 81%
Mat Saad et al. [77] 33%
Zink et al. [78] 60%
Scagliarini et al. [79] 42%
Mayet et al. [80] 43%
Van Vliet et al. [73] 40%
Thomas et al. [81] 69%
Ramirez et al. [82] B0%
Gupta et al. [83] 73%
Pasinaet al. [84] 62%
Reid et al.[85] 50%
Ladd et al. [16] 76%
Kelly et al. [86] 27%
Mean rate 57%

Primary care setting

MNaunton et al. [87] 63%
Walker et al. [88] 51%
Jacobson et al. [89] 39%
Batuwitage et al. [17] 54%
Heidelbaugh et al. [90] 36%
Ahrens et al. [91] 57%
Mean rate 50% =
T~
60%

Savarino V, et al. Eur J Intern Med. 2017;37:19-24



USE AND MISUSE OF PPl THERAPY

Clinical Practice Guidelines

Deprescribing proton pump inhibitors
Evidence-based clinical practice quideline

Barbara Farrell pharmp AcPr Fcsip  Kevin Pottie mp cerp meise rerr Wade Thompson  Taline Boghossian acer
Lisa Pizzola msc Farah Joy Rashid acPr  Carlos Rojas-Fernandez pharmp  Kate Walsh acer

Vivian Welch pno  Paul Moayyedi mBchB php MPH

e Systematic review of the evidence for PPI
deprescribing (reducing dose, discontinuing,
switching to "on-demand” dosing) failed

to demonstrate important clinical harms in
deprescribing PPls in adults.

® This guideline recommends deprescribing
PPIs in adults who have completed a minimum
4-week course of PPl treatment, resulting in
resolution of upper gastrointestinal symptoms.

* Future PPl deprescribing research should
address deprescribing for other PPl indications
and in the frail elderly population, optimal
tapering regimens or alternate treatments

to minimize symptom recurrence, consistent
approaches to measuring outcomes,
measurement of both positive and adverse
drug withdrawal events, long-term harms and
benefits, and costs.

Farrell B, et al. Can Fam Physician 2017;63(5):354-364



USE AND MISUSE OF PPl THERAPY

Why is patient taking a PPI?

If unsure, find out if history of endoscopy, if ever hospitalized for bleeding ulcer or if taking because of chronic

Indication still

un known? NSAID use in past, if ever had heartburn or dyspepsia
+ Mild to moderate esophagitis or - Peptic Ulcer Disease treated x 2-12 weeks (from NSAID; H. pylori) - Barrett's esophagus
- GERD treated x 4-8 weeks - Upper Gl symptoms without endoscopy; asymptomatic for 3 consecutive days = Chronic NSAID users with bleeding risk
(esophagitis healed, symptoms + |CU stress ulcer prophylaxis treated beyond ICU admission - Severe esophagitis
controlled) - Uncomplicated H. pylori treated x 2 weeks and asymptomatic - Documented history of bleeding Gl ulcer
I I
Recommend Deprescribing
h 4 + + v
Strong Recommendation (from Systematic Review and GRADE approach) (
{evidence suggests no increased risk in return of Continue P Pl
Decrease to lower dose N
symptoms compared to continuing higher dose), or Sto p p pl or consult gastroenterologist f
- (daily until symptoms stop) (1/10 patients may considering deprescribing
Stop and use on demand hawe return of symptoms) \
Monltor at 4 and 12 WEEkS OLDER ADULTS SHOULD BE PERIODICALLY
If verbal: I |fnon-verbal: ~
+ Heartburn + Dyspepsia E + Loss of appetite - Weightloss  |® EVALUATED FOR THE NEED FOR
- Regurgitation - Epigastricpain 1 - Agitation CONTINUED USE OF PP| THERAPY
.

Use non-drug approaches ! Manage occasional symptoms If symptoms relapse:

+ Avoid meals 2-3 hours before '+ Over-the-counter antacid, H2RA, PP, alginate prn If symptoms persist x 3 — 7 days and
bedtime; elevate head of bed; i (ie. Tums®, Rolaids®, Fantac®, Olex®, Gaviscon®) interfere with normal activity:
address if need for weightlossand | . H2RA daily (weak recommendation - GRADE; 1/5 1) Test and treat for H. pylori
avoid dietary triggers i patients may have symptoms return) 2) Consider return to previous dose

Farrell B, et al. Can Fam Physician 2017;63(5):354-364
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