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A To discuss controversial associations of PPI
with:
A Clopidogrel
A Hip fractures
A C. difficile
A Pneumonia

A To review current best treatment of H. pylori



A If there is an increased odds ratio or relative risk
that means its causal right??

A Must consider strength of association,
consistency and biological plausibility



Odds ratio: compares relative odds of
death in each group

A Females odds against

Passenger survival on the dying 154/308 = 0.5

Titanic A Males odds of dying

Alive |Dead | Total 709/142 = 4.993

Female 308 154 462

Male 142 709 851 A Odds ratio 4.993/0.5

Total 450 863 1313 = 0.986




Relative risk: compares probability of
death in each group

A Females probability of

Passenger survival on the death Is 154/462 =
Titanic 0.33
Alive |Dead | Total A Males 709/851 =

0.8331

Female 308 154

Male 142 709

Total 450 863 A Relative risk of death
0.8331/0.33 =25




Association # causation






Influence of confounding factors

A Meta-analysis
A Observational + RCTs e

Female social insurance workers (Finland)

Male chemical workers (Switzerland)

A b C a r O t e n e Hyperlipidaemic men (United States)

Nursing home residents (United States)

CVS death Cohorts combined

A 33% RR reduction with
observational studies

Egger M. et al. BMJ. 316(7125):140-4, 1998



1/216 (p=0.0046)
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clopidogrel?

A PPIs can inhibit cytochrome P450 CYP2C19
A Required to convert clopidogrel to active metabolite

A Clopidogrel variability in affecting platelet function
well known

A Do PPIs attenuate antiplatelet effect of clopidogrel?

AThe story ¢é.



Effect of different PPIs on clopidogrel
activity

A 1000 consecutive
patients on clopidogrel

A Having angiography
A 268 on PPIs (27%)

A ADP-induced platelet
aggregation measured

Mo FRI Pamioprazols Omoprazele Esomeprazobe
n=7az n=1§2 =Gl n=d47

1Sibbing D et al. Thromb Haemost 2009; 101: 7147 719



clopidogrel? Clinical outcomes

A Two recent case controls studies also support
hypothesis
A Canadian study evaluated 2791 subjects taking Plavix
A US study evaluated 8205 subjects taking Plavix

Juurlink DN et al. CMAJ 2009 doi:10.1503/cmaj.082001
Ho PM et al. JAMA 2009; 301: 937-44
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Results

Study Outcome Clopidogrel | Clopidogrel | Adjusted OR
with PPI without PPI | (95% CI)

Ho et al. Death or 30% 1.25(1.11-1.41)
ACS

Juurlink etal. Ml 26% 1.27 (1.03-1.57)

Juurlink DN et al. CMAJ 2009 doi:10.1503/cmaj.082001
Ho PM et al. JAMA 2009; 301: 937-44



PPI/Clopidogrel interactions
Are all PPIs the same?
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Juurlink study detalls

A Nested case-control study, Ontario, >65y0
A d/c from hospital after acute Ml
A Clopidogrel script within 3d post discharge

AiPantoprazole does not |
2C19 and therefore should not interfere with the
metabolic activation of clopidogrel, whereas
other proton pump inhibitors or their primary
metabolites do inhibit cytochrome P450 2C19
and can be expected t o ¢
benefi ci al effectso ( Ome



A Retrospective cohort study, 8205 patients
A VA study, almost all males, mean age 65
A ACS = MI and unstable angina, 64% on PPI

A PPl = omeprazole (majority), rabeprazole,
lansoprazole, pantoprazole

A No PPI dose response

A Outcomes: death, ACS, revascularization

Ho JAMA. 2009;301(9):937-944
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Results: a closer look

Study

Ho et al.

Juurlink et al.

Clopidogrel | Clopidogre | Unadjusted Adjusted OR
with PPI | without OR (95% CI) (95% CI)
PPI

30% 1.62 (1.45-1.80) 1.25 (1.11-1.41)
26% 1.32 (1.08-1.62) 1.27 (1.03-1.57)

Juurlink DN et al. CMAJ 2009 do0i:10.1503/cmaj.082001
Ho PM et al. JAMA 2009; 301: 937-44



Cytochrome P-450 Polymorphisms
and Response to Clopidogrel

A 162 healthy subjects and

A 1477 ACS patients in TRITONi TIMI (prasugrel
vs clopidogrel)

A Healthy subjects with clopidogrel, carriers of at
least one CYP2C19 reduced-function allele
(approximately 30% of subjects) had a relative
reduction of 32.4% In plasma exposure to the
active metabolite of clopidogrel

Mega N Engl J Med 2009;360:354-62



Cytochrome P-450 Polymorphisms
and Response to Clopidogrel

A Clopidogrel-treated subjects in TRITONi TIMI,
carriers had a relative increase of 53% In the
composite primary efficacy outcome of the risk
of death from cardiovascular causes, myocardial
Infarction, or stroke, as compared with
noncarriers (12.1% vs. 8.0%) (p=0.01)

A Also an increase by a factor of 3 in the risk of
stent thrombosis (2.6% vs. 0.8%) (P = 0.02).

Mega N Engl J Med 2009;360:354-62



A Clearly these genetic polymorphisms are
Important

A CYP2C19*2 is the most relevant

A What additional role does PPI play?

A This is not known



Class | American College of Cardiology/AHA guideline
recommendations for antiplatelet use in patients with
established atherosclerotic vascular disease

A Initiate clopidogrel 75 mg/d in combination with
aspirin and continue for at least 14 d in all
patients with ACS (LOE B).

A Initiate clopidogrel 75 mg/d in combination with
aspirin and continue for at least 1 m (LOE A),
and ideally up to 1 y (LOE B), in patients after
ACS or PCI with bare metal stent placement.

A Initiate clopidogrel 75 mg/d in combination with
aspirin and continue for at least 1 y in patients
after PCI with DES placement (LOE B).

Faxon and Freedman. Am Heart J 2009; 157: 412-22



A Small OR, associations
A Could be due to confounding
A Contradictory results

A Biological plausibility? possible
A Little interaction with other drugs
A Short plasma half life

A Genetic polymorphism may be dominant



A Make sure the clopidogrel is needed

A Assess whether the patient is at high risk of GI
bleeding

A Use PPI with ASA and clopidogrel if clinically
Indicated

A Is any one PPI safer i unclear
A Possibly rabeprazole, pantoprazole, esomeprazole

A Possibly dose at separate times



A FDA 1 more data needed

A ACG/AHA/ACC i do not change prescribing
more data needed 1 await RCT - COGENT-I
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and risk of hip fracture.

A Nested case control, UK-GPRD, >50yo0
A 1.8M subjects, 13556 hip fractures (10x control)

A AOR for hip#withO1y P42 (1.3-1.59)
A High dose PPl AOR 2.65 (1.8-3.9)

Yang YX. Lewis JD. Epstein S. Metz DC. JAMA 2006; 296: 2947-53



Ip fracture

O Crude OR
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Proton Pump Inhibitors, Histamine H2
Receptor Antagonists, Other
Antacid Medications and Fracture Risk

A Danish nested case control study

A investigated 125,655 fracture cases
A 373,962 age- and gender-matched controls

A PPI therapy was associated with a marginal
Increase in risk of hip fracture(OR 1.27, 95% CI
1.151 1.40)

A Authors concluded this was of limited clinical
significance as there was no dose response
relationship

Vestergaard Calcif Tissue Int (2006) 79:7683



Use of proton pump inhibitors and risk
of osteoporosis related fractures

A Manitoba administrative claims database

A 15 792 cases osteoporosis-related #, 47 289
controls

ANo association, risk OP
AO 7y increased ri ski318)0f"
AHi p fracture riski288) 5y (
AO 7y (AOR 4. 5B1229 5% CIl

A No dose response
Targownik CMAJ 2008;179(4):319-26



Proton Pump Inhibitor Use and Risk of

Hip Fractures in
Patients without Major Risk Factors

A two-phase, matched, nested case-control study

A
A

A

A

GPRD, P1 4414 cases (50-79), P2 1098 cases

Phase 1, identified major medical risk factors for
nip fracture

Phase 2, patients with none of these risk factors
and matched them to new controls

RR for hip fracture, any PP1 0.9 (95% CI 0.71
1.1) compared with those with no PPI

Kaye Pharmacotherapy 2008;28(8):9511 959



A A Canadian cohort study with 5 year follow up
A warfarin (n=52,701)
A thyroid replacement (n=40,555)
A oral corticosteroids (n=43,915)
A PPI therapy (n=60,383)

A No increased risk of hip fracture in those taking PP!
therapy (adjusted OR = 0.94; 95% CI = 0.81 to 1.09)

A Increased risk with corticosteroid therapy compared to
PPI therapy (adjusted OR =1.44; 95% Cl = 1.21 to
1.70).

Mamdani M et al. Pharmacotherapy 2003
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Meta-analysis: calcium supplementation
not reduce hip # risk

A Does calcium supplementation reduce fracture
risk (minimal change in bone density)?

A In women, there was no association between
total calcium intake and hip fracture risk (pooled
RR for additional 300 mg Ca/d intake 1.01; 95%
Cl: 0.97, 1.05).

A In men, the pooled RR was 0.92 (95% CI: 0.82,
1.03).

Bischoff-Ferrari Am J Clin Nutr 2007



