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BACKGROUND: Recent studies suggest a higher risk of adverse car-
diovascular outcome and mortality in patients co-prescribed clopido-
grel with proton pump inhibitors (PPI).

OBJECTIVE: Investigate the impact of concomitant prescription of
clopidogrel and PPl on 30-day unplanned readmission and one-year
all-cause mortality.

DESIGN: Retrospective longitudinal cohort study.

SETTING: Single academic tertiary center.

PATIENTS AND METHODS: The study included patients admitted
with a diagnosis of ischemic or hemorrhagic stroke between 2010 and
2014. Demographic and outcome data were collected and compared
for patients on clopidogrel plus PPl vs those on clopidogrel plus H2-
blockers and those not on clopidogrel.

MAIN OUTCOME MEASURES: One-year mortality and 30-day un-
planned readmissions were compared among different patient groups
using multivariable logistic regression modeling.

SAMPLE SIZE: 464 patients.

RESULTS: Out of 464 patients, 175 (37.7%) were discharged on clopi-
dogrel. The concomitant prescription of clopidogrel and PPl was
noted in 107 (24.4%) and clopidogrel and H2 blockers in 36 patients
(7.8%). The one-year all-cause mortality in the entire cohort was 22.2%.
Patients on clopidogrel plus PPI did not have a higher risk of one-year
mortality compared to the non-PPI cohort (6.2% vs. 4.8%, p 0.7). There
was a non-significant suggestion of lower one-year mortality in patients
on clopidogrel plus PPl vs those not on clopidogrel (6.2% vs. 10.1%,
p 0.23). In multivariable logistic regression, the use of clopidogrel plus
PPI did not predict higher one-year mortality (odds ratio 0.6, P=0.6).
The risk of unplanned 30-day readmission was lower in those with clop-
idogrel plus PPI (odds ratio 0.6, P=.03).

CONCLUSION: The use of clopidogrel plus PPl resulted in lower read-
mission rates and was not associated with higher mortality compared
with the non-PPI cohorts.

LIMITATIONS: Single center study, not generalizable. Given the ret-
rospective nature of this study, we did not collect data on duration of
treatments or patient compliance.

CONFLICT OF INTEREST: None.
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STROKE PATIENTS ON CLOPIDOGREL

hienopyridines impair platelet activation through
Tinhibition of the P2Y12 adenosine phosphate re-

ceptor.! Thienopyridines including clopidogrel,
prasugrel and ticlopidine are prodrugs that are con-
verted to active forms through cytochrome P450 isoen-
zymes including CYP2C19 and CYP3A4.2 Due to their
effective antiplatelet actions, they are commonly used
in secondary stroke prevention.*¢ A common adverse
effect of these antiplatelet agents is gastrointestinal
bleeding.”® Consequently, these drugs are commonly
prescribed concurrently with proton pump inhibitors
(PPI) to reduce the occurrence of Gl bleeding. Treatment
with PPls is also indicated for other conditions that are
common medical comorbidities in stroke patients, in-
cluding peptic ulcer disease, gastroesophageal reflux
disease, eradication of Helicobacter pylori.

In addition to their therapeutic effect, PPls act as
competitive inhibitors of the cytochrome P450 path-
way resulting in pharmacological interactions between
these drugs and thienopyridines. This could decrease
the antiplatelet efficacy of clopidogrel and increase the
possibility of a cardiovascular event, including stroke.
In comparison, histamine-2 (H2) receptor antagonists
also inhibit acid secretion through blocking H2 recep-
tors on parietal cell.” Some H2 blockers are inhibitors
of the P450 enzymes but the more recently-developed
H2-receptor antagonists (e.g. ranitidine) are less likely to
alter CYP metabolism.

Recent studies suggest a higher risk of incident
stroke, adverse cardiovascular outcome, and mortal-
ity in patients co-prescribed clopidogrel with PPls.’0"
However, few studies have explored the risk of recur-
rent stroke after the concomitant use of these agents.
This is reflected by the lack of evidence-based guide-
lines and a clear consensus which can affect clinical
decision-making in prescription of clopidogrel and PPls.
In this study, we investigated the impact of concomitant
prescription of clopidogrel and PPl or clopidogrel and
a H2-antagonist on the 30-day unplanned readmission
and one-year all-cause mortality in a cohort of stroke
patients.

PATIENTS AND METHODS

The details of this longitudinal cohort study were pub-
lished before.? In summary, we included all patients
admitted to a single academic center (King Abdulaziz
University Hospital, Riyadh) with a diagnosis of isch-
emic or hemorrhagic stroke between 2010 and 2014
(5-year period). We collected demographic and clini-
cal data from the medical records including discharge
medications. Follow-up data included any records of
unplanned hospital readmissions within 30 days of dis-

charge as well as all-cause mortality within the first year
of the index stroke. Data were summarized and tabulat-
ed for patients according to discharge on clopidogrel.
Subsequently, groups were subdivided according to
concomitant prescription of one of the PPl medications,
an H2-blocker, or neither. Baseline and outcome vari-
ables were compared among the groups, as appropriate
using the t test or chi-square test. A multivariable logis-
tic regression model was used to assess factors associat-
ed with one-year all-cause mortality following stroke. All
tests were two-tailed at a .05 significance level. Analyses
were performed with Stata 15.1.

RESULTS

The entire cohort comprised 548 patients and records
of discharge medications were available for 464 patients
as 80 patients (14.6%) died during hospitalization and
2 patients did not have documentation on discharge
medications. Of the 464 patients, 175 (37.7%) were dis-
charged on clopidogrel. The concomitant prescription of
clopidogrel and PPl was identified in 107 (24.4%) while
clopidogrel and H2 blockers were co-prescribed in 36
patients (7.8%). Table 1 summarizes the clinical charac-
teristics of these patients.

The overall 30-day readmission risk was 24.9% and
one-year all-cause mortality was 22.2%. Figure 1 shows
patient outcomes according to the prescribed discharge
medications. Patients on clopidogrel had a non-signifi-
cant lower rate of one-year mortality compared to the
non-clopidogrel cohort (5% vs. 10.1%, P=.2). There was
no difference in the one-year mortality between patients
on clopidogrel with PPl vs those without (6.2% vs. 4.8%,
P=.7). Patients not discharged on clopidogrel had a sig-
nificantly higher 30-day readmission risk compared to
those discharged on clopidogrel alone without concomi-
tant PPl or H2 blockers (31.4% vs 14%, P<.01). However,
there was no difference in the readmission rate among
the subgroups of patients discharged on clopidogrel
with PPl vs clopidogrel with H2 blockers vs those not
discharged on clopidogrel (27.4% vs 22.2% vs 31.4%).
Common reasons for readmission included infections
(18.1%), recurrent stroke symptoms (15.8%) and cardiac
events (11.3%).

There was a suggestion of lower mortality in asso-
ciation with discharge on clopidogrel (with either PPl or
H2 blockers) in the univariable logistic regression (odds
ratio 0.54, CI95 0.3 to 1.1, P=.11). In a multivariable lo-
gistic regression, only age (odds ratio 1.1, P<.001) and
readmission within 30 days (odds ratio 21.5, P<.001)
predicted higher one-year mortality (Table 2). The use
of clopidogrel plus PPl did not predict higher one-year
mortality (odds ratio 0.6, P=.6). However, discharge on
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Table 1. Baseline characteristics of patients according to the prescribed discharge medications.

Clopidogrel plus Clopidogrel plus (wﬂ:zL‘::?::Lr) Not discharged on
PPI (n=107) H2 blockers (n=36) (n=54) clopidogrel (288)
Age (years, median) 64 66.5 64 61
Females 52 (49) 13 (36) 20 (37) 119 (41.3)
Hypertension 98 (92) 36 (97) 48 (90) 256 (88.9)
Diabetes mellitus 88 (82) 32 (89) 35 (65) 178 (61.8)
Hyperlipidemia 35(32.7) 10 (27.8) 20 (37.1) 74 (25.7)
Coronary artery disease 14 (13.1) 4(11.1) 6(11.1) 15(5.2)
Abnormal renal function 19 (17.8) 5(13.9) 12 (20.8) 62 (21.5)
on admission
Glycosylated Hb on
admission (median, %) b 7.8% Pelf%e 7.3%
Length of stay (days, 8 9 6 11
median)
Data are number (%) unless indicated otherwise.
NON-CLOPIODGREL COHORT
CLOPIDOGREL WITHOUT PPI OR H2 BLOCKER -
4.8%
(n=54)
CLOPIDOGREL + H2 BLOCKERS
8.3%
- e
CLOPIDOGREL + PPI
(h2107) | | } ‘ ’
0% 5% 10% 15% 20% 25% 30% 35%
30-day readmission W All-cause one-year mortality

Figure 1. Outcomes of patients by prescribed discharge medications.

clopidogrel was associated with a lower odds of read-
mission at 30 days in a multivariable logistic regression
model (OR 0.6, P=.03).

DISCUSSION

In this single-center longitudinal study, we did not iden-
tify a higher risk of mortality among patients discharged
on clopidogrel plus PPI. The use of clopidogrel suggest-
ed lower mortality at one year in our cohort and was

associated with a significantly lower odds of unplanned
readmission. Exploring the pharmacological effects of
PPls on thienopyridines is important for several reasons.
These agents are frequently co-prescribed for preven-
tion of gastrointestinal side effects. Together, the inhi-
bition of the cytochrome P450 pathway by PPls result
in pharmacological interactions between these drugs
resulting in a possible decrease in the antiplatelet ef-
ficacy of clopidogrel and increasing the possibility of a
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Table 2. Multivariable logistic regression model of predictors of 30-day readmission and one-year mortality.

Independent variables Odds ratio P value 95% Confidence interval
30-day readmission

Discharged on clopidogrel 0.72 .03 0.39 to 0.95

Age 1.01 1 0.99 1.02
One-year mortality

Discharged on clopidogrel 0.68 .39 0.29 to 1.63

Age 1.1 .001 1.02 1.1

Length of stay 1.01 .09 0.99 1.03

Readmission within 30 days 20.9 .0001 7.68 to 57.0

For 30-day readmission: Hosmer-Lemeshow chi2 = 10.32, P>chi2 = .2433, Log likelihood = -269.39939, Pseudo R2 = 0.3213. For one-year mortality: Hosmer-
Lemeshow chi2 = 11.78, P>chi2 = .1625, Log likelihood = -87.363167, Pseudo R2 = 0.3213.

cardiovascular event, including stroke. Previous stud-
ies suggested an association between PPl use and ad-
verse cardiovascular outcomes, all-cause mortality and
adverse cerebrovascular outcomes including ischemic
stroke. In a systematic review and meta-analysis of pa-
tients on thienopyridine treatment with or without PPI,
Malhotra et al found that concomitant use of PPl was
associated with an increased risk of stroke, myocardial
ischemia and cardiovascular disease. However, results
vary as some studies have not demonstrated significant
outcome differences with concomitant use of PPl and
thienopyridines on adverse cerebrovascular events.’>'®

Our results suggest that the concurrent use of PPls
and a thienopyridine agent (clopidogrel) does not
increase the one-year mortality compared to clopi-
dogrel use without a PPI. On the contrary, the use of
clopidogrel in general (including patients taking clopi-
dogrel plus a PPI) predicted lower readmissions and
may result in lower mortality. These results support the
findings of a propensity score-matched analysis that
found no increase in stroke risk with concomitant use
of clopidogrel and PP1."® Furthermore, no relationship
was found between stroke recurrence or mortality and
concomitant use of clopidogrel and PPl from a large
case-control study on stroke patients."”

Other studies have found a positive association
between the concomitant use of a PPl and thieno-
pyridines and increased risk of cerebrovascular events
while others have not.’®'"> One factor that may explain
this is the differences between the study variables
themselves, including variation in study cohorts, differ-
ent types of PPls that were used, as well as limited data
on the stroke subtype. In systematic reviews,’ many
of the patients that were included had acute coronary
syndromes and in addition, the studies had significant
variability in study endpoints. The protective effects

noted in our study could be explained by the high
prevalence of undiagnosed large vessel disease in our
population.’®1?

There are several limitations with our study. First, we
relied on discharge records of the prescribed medica-
tions, but could not assess medication intake or com-
pliance. There are multiple sources of potential bias in
this cohort. Our data are from a single tertiary-center
which may not be generalizable to other centers. Not
all the important baseline predictors of stroke outcome
were documented in the medical records, including
clinical stroke severity or stroke mechanism. We ana-
lyzed mortality rates up to one year post-discharge.
Although this data is reassuring in suggesting the
safety of co-prescribing PPls and clopidogrel with re-
gards to at least in the relatively acute period, there
may be a significant difference in mortality rates with
more extended analysis of outcomes after discharge.
Our study looked at unplanned 30-day readmissions
and all cause one-year mortality, but did not take into
consideration other adverse events, which may have
resulted from prescription of a PPl and clopidogrel in-
cluding minor gastrointestinal bleeding that may not
have presented to the hospital or presented after 30
days. Finally, the study specifically looked at clopido-
grel but not other thienopyridine agents, which may
have different outcomes from clopidogrel."”

In conclusion, in this cohort of stroke patients, the
use of clopidogrel plus PPI resulted in lower readmis-
sion rates and was not associated with higher mortality.
Our results support the findings of similar studies on
the association between concomitant clopidogrel and
PPI use, and cerebrovascular outcomes. Further inves-
tigations may be necessary to explore risk of recurrent
stroke beyond 30 days or the risk of mortality at one
year in high quality randomized, controlled trials.

ANN SAUDI MED 2019 MARCH-APRIL  WWW.ANNSAUDIMED.NET



86

REFERENCES

1. Sudlow CL MG, Maurice JB, Wedderburn
CJ, Hankey GJ. Thienopyridine derivatives
versus aspirin for preventing stroke and other
serious vascular events in high vascular risk
patients. Cochrane Database Syst Rev. 2009
Oct 7 2009.

2. Tantry US, Kereiakes DJ, Gurbel PA. Clopi-
dogrel and proton pump inhibitors: influence
of pharmacological interactions on clinical
outcomes and mechanistic explanations.
JACC Cardiovasc Interv. 2011 Apr;4(4):365-
80.

3. Diener HC, Bogousslavsky J, Brass LM,
Cimminiello C, Csiba L, Kaste M, et al. As-
pirin and clopidogrel compared with clopi-
dogrel alone after recent ischaemic stroke
or transient ischaemic attack in high-risk pa-
tients (MATCH): randomised, double-blind,
placebo-controlled trial. Lancet. 2004 Jul 24-
30;364(9431):331-7.

4. Investigators SPS, Benavente OR, Hart RG,
McClure LA, Szychowski JM, Coffey CS, et
al. Effects of clopidogrel added to aspirin in
patients with recent lacunar stroke. N Engl J
Med. 2012 Aug 30;367(9):817-25.

5. Kennedy J, Hill MD, Ryckborst KJ, Eliasziw
M, Demchuk AM, Buchan AM, et al. Fast as-
sessment of stroke and transient ischaemic
attack to prevent early recurrence (FASTER):
a randomised controlled pilot trial. Lancet
Neurol. 2007 Nov;6(11):961-9.

6. Wang Y, Wang Y, Zhao X, Liu L, Wang D,
Wang C, et al. Clopidogrel with aspirin in
acute minor stroke or transient ischemic at-
tack. N Engl J Med. 2013 Jul 4;369(1):11-9.
7. Chan FK, Ching JY, Hung LC, Wong VW,
Leung VK, Kung NN, et al. Clopidogrel ver-
sus aspirin and esomeprazole to prevent re-
current ulcer bleeding. N Engl J Med. 2005

Jan 20;352(3):238-44.

8. Lanas A, Garcia-Rodriguez LA, Arroyo MT,
Bujanda L, Gomollon F, Forne M, et al. Effect
of antisecretory drugs and nitrates on the risk
of ulcer bleeding associated with nonste-
roidal anti-inflammatory drugs, antiplatelet
agents, and anticoagulants. Am J Gastroen-
terol. 2007 Mar;102(3):507-15.

9. Humphries TJ, Merritt GJ. Review article:
drug interactions with agents used to treat
acid-related diseases. Aliment Pharmacol
Ther. 1999 Aug;13 Suppl 3:18-26.

10. Dunn SP, Steinhubl SR, Bauer D, Charnigo
RJ, Berger PB, Topol EJ. Impact of proton
pump inhibitor therapy on the efficacy of
clopidogrel in the CAPRIE and CREDO trials.
J Am Heart Assoc. 2013 Jan 15;2(1):e004564.
11. Kreutz RP, Stanek EJ, Aubert R, Yao J,
Breall JA, Desta Z, et al. Impact of proton
pump inhibitors on the effectiveness of clopi-
dogrel after coronary stent placement: the
clopidogrel Medco outcomes study. Pharma-
cotherapy. 2010 Aug;30(8):787-96.

12. Almekhlafi, Mohammed A. "Trends in
one-year mortality for stroke in a tertiary aca-
demic center in Saudi Arabia: a 5-year retro-
spective analysis." Annals of Saudi medicine
36.3 (2016): 197-202.

13. Malhotra K, Katsanos AH, Bilal M, Ishfag
MF, Goyal N, Tsivgoulis G. Cerebrovascular
Outcomes With Proton Pump Inhibitors and
Thienopyridines: A Systematic Review and
Meta-Analysis. Stroke. 2018 Feb;49(2):312-8.
14. Nicolau JC, Bhatt DL, Roe MT, Lokh-
nygina Y, Neely B, Corbalan R, et al. Con-
comitant proton-pump inhibitor use, platelet
activity, and clinical outcomes in patients
with acute coronary syndromes treated with
prasugrel versus clopidogrel and managed

STROKE PATIENTS ON CLOPIDOGREL

without revascularization: insights from the
Targeted Platelet Inhibition to Clarify the Op-
timal Strategy to Medically Manage Acute
Coronary Syndromes trial. Am Heart J. 2015
Oct;170(4):683-94 3.

15. Simon T, Steg PG, Gilard M, Blanchard D,
Bonello L, Hanssen M, et al. Clinical events
as a function of proton pump inhibitor use,
clopidogrel use, and cytochrome P450 2C19
genotype in a large nationwide cohort of
acute myocardial infarction: results from
the French Registry of Acute ST-Elevation
and Non-ST-Elevation Myocardial Infarction
(FAST-MI) registry. Circulation. 2011 Feb
8;123(5):474-82.

16. Leonard CE, Bilker WB, Brensinger CM,
Flockhart DA, Freeman CP, Kasner SE, et al.
Comparative risk of ischemic stroke among
users of clopidogrel together with indi-
vidual proton pump inhibitors. Stroke. 2015
Mar;46(3):722-31.

17. Juurlink DN, Gomes T, Mamdani MM,
Gladstone DJ, Kapral MK. The safety
of proton pump inhibitors and clopido-
grel in patients after stroke. Stroke. 2011
Jan;42(1):128-32.

18. Alharthi FS, Alrahimi JS, Alotaibi AA, Al-
hamdi DA, lbrahim BM, Badeeb YA. Preva-
lence of Undiagnosed Cardiovascular Risk
Factors in Adults Aged 20 - 40: A Cross-Sec-
tional Study in 2016 in Jeddah, Saudi Arabia.
Cardiol Res. 2017 Jun;8(3):111-6.

19. Aljefree N, Ahmed F. Prevalence of
Cardiovascular Disease and Associated
Risk Factors among Adult Population in
the Gulf Region: A Systematic Review.
Advances in Public Health, vol. 2015, Ar-
ticle ID 235101, 23 pages, 2015. https://doi.
org/10.1155/2015/235101.

ANN SAUDI MED 2019 MARCH-APRIL  WWW.ANNSAUDIMED.NET



