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Abstract
Background—The United States Food and Drug Administration (FDA) has new regulatory
authorities intended to enhance drug safety monitoring in the post-marketing period. This has
resulted in an increase in communication from the FDA in recent years about the safety of certain
drugs. It is important to stay abreast of the current literature on drug risks in order to effectively
communicate these risks to patients, other health care providers, and the general public.

Objective—To summarize four new FDA drug safety communications by describing the
evidence supporting the risks and the clinical implications for older adults.

Methods—The FDA website was reviewed for new drug safety communications from May 2011
to April 2012 that would be relevant to older adults. Approved labeling for each drug or class was
obtained from the manufacturer, and PubMed was searched for primary literature supporting the
drug safety concern.

Results—FDA drug safety communications for four drugs were chosen based on the potential
clinical importance in older adults. A warning for citalopram was made due to potential problems
with QT prolongation in patients taking >40 mg/day. The evidence suggests minor changes in QT
interval. Given the flat dose-response curve in treating depression with citalopram, the new 20 mg/
day maximum dose in older adults is sensible. Another warning was made for proton pump
inhibitors (PPIs) and an increased risk of Clostridium difficile infection. A dose-response
relationship has been shown for this drug risk. With C. difficile infections on the rise in older
adults, along with other safety risks of PPI therapy, PPIs should only be used in older adults
indicated for therapy for the shortest duration possible. In addition, a warning about dabigatran
was made. There is strong evidence from a large clinical trial, as well as case reports, of increased
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bleeding risk in older adults taking dabigatran, especially in those with decreased renal function.
This medication should be used with caution in older adults. Finally, several warnings were made
regarding statins. Routine periodic monitoring of liver enzymes does not appear to be effective in
detecting or preventing serious liver injury from statin use, and thus liver enzymes are no longer
recommended to be routinely monitored. Statin-induced cognitive changes are rare and
insufficient evidence is currently available to establish causality. Statins appear to moderately
increase the risk of developing diabetes (versus placebo), and regular screening for diabetes
should be considered, especially for those taking high-dose statins and those with multiple risk
factors for diabetes.

Conclusion—FDA drug safety communications incorporate complex methodologies which
investigate the risks (and relative benefits) of medication therapy. Clinicians caring for older
adults need to be aware of the most current evidence behind these drug risks in order to effectively
communicate with and care for their patients.
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INTRODUCTION
The United States (US) Food and Drug Administration (FDA) is responsible for ensuring the
safe use of prescription medications. Part of this responsibility includes regular evaluation of
approved medications for new evidence about drug safety. On September 27, 2007, the Food
and Drug Administration Amendments Act (FDAAA) was signed into law.1 This new
legislation gave the FDA greater authority, including several provisions intended to enhance
drug safety in the post-marketing period.2 Some examples of these key provisions include
Risk Evaluation and Mitigation Strategies (REMS)3, the Sentinel Initiative4, and new
regulatory authorities to require post-market studies and safety labeling changes.1 As a
consequence, the FDA's drug safety communication has increased in frequency as well as
complexity over the past few years.2 Thus, it is important to stay abreast of the current
literature on drug risks in order to effectively communicate these risks to patients, other
health care providers, and the general public. The importance of drug safety communication
was recently highlighted in an Institute of Medicine report.5 This review summarizes four
new FDA drug safety communications by describing the evidence supporting the risk and
the clinical implications for older adults.

METHODS
The FDA website was reviewed for new drug safety communications from May 2011 to
April 2012 of relevance to the care of older adults. Drug risks were included in this review
according to the following criteria: 1) the drug implicated was currently being prescribed in
the general population of older adults; and 2) the risk implicated was expected to have a
significant impact on the care of older adults. Approved product labeling for each drug or
drug class was obtained from the manufacturer, and PubMed was searched (from the initial
FDA drug approval date to April 2012) for primary literature supporting the drug risk.

RESULTS
The four FDA drug safety communications selected for this review were: 1) citalopram use
and risk of QT prolongation; 2) proton pump inhibitor (PPI) use and risk of Clostridium
difficile-associated diarrhea; 3) dabigatran use and risk of serious bleeding; and 4) HMG-
CoA reductase (statin) use and labeling changes, including new recommendations for

Marcum et al. Page 2

Am J Geriatr Pharmacother. Author manuscript; available in PMC 2013 August 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



monitoring of liver enzymes as well as adverse event information on cognitive impairment
and increased blood sugar/diabetes mellitus.

Citalopram
In August 2011, the FDA warned that citalopram “should no longer be used at doses greater
than 40 mg per day (or greater than 20 mg per day for patients 60 and older) because it can
cause abnormal changes in the electrical activity of the heart.”6 In addition, the FDA stated
that “studies did not show a benefit in the treatment of depression at doses higher than 40
mg per day.”6 The previous maximum daily dose had been 60 mg per day. The age-related
maximum dose of 20mg per day is due to the risk of increased serum concentrations in
patients ≥60 years and the risk of QT prolongation.6 The concern is that QT prolongation
increases the risk for torsade de pointes, a type of cardiac ventricular tachyarrhythmia
associated with sudden death.6 More recently in March 2012, the FDA provided further
clarification regarding citalopram and QT prolongation.7 For patients at risk for QT
prolongation, they softened their initial communication by stating that citalopram in these
patients is “not recommended” rather than “contraindicated.”7 They acknowledge that some
high-risk patients may benefit from low-dose citalopram.

Citalopram is metabolized primarily by CYP3A4 and CYP2C19 with a small amount by
CYP2D68, and the clearance of citalopram is prolonged in older adults with resultant
increases in area-under-the-curve and half-life.9,10 As such, the age-related maximum dose
of 20mg per day is due to the potential risk of increased serum concentrations in patients
≥60 years and the risk of QT prolongation.6 The major metabolite is demethylcitalopram
(DCT) while the minor metabolite is didemethylcitalopram (DDCT), both of which are not
active metabolites.8 However, DDCT has been implicated with changes in the QT interval in
the original animal studies of citalopram.8 However, this is believed to be a cardiotoxic
effect unique to beagle dogs since concentrations of DDCT relative to citalopram are higher
in dogs compared to human beings.11,12

Yet, recent evidence has indicated that QT interval changes may occur in humans taking
citalopram. The FDA based their decision to issue a risk communication on two main
sources of data: 1) results of a “thorough QT study” of citalopram that became available;
and 2) post-marketing reports of QT prolongation and torsade de pointes in some patients
taking the drug. The “thorough QT study” was an unpublished, randomized, multi-center,
double-blind, placebo-controlled (using moxifloxacin), crossover study of 199 healthy non-
depressed participants.6 This study assessed the effect of citalopram 20mg and 60mg on QT
interval prolongation, extrapolating to determine the effect of citalopram 40mg (Table 1). In
their most recent communication, the FDA also included results from a similar study using
escitalopram (Table 1).7 For the citalopram study, there was a statistically significant
difference in QT interval prolongation between the 60 mg dose and moxifloxacin control; no
significant difference was noted in the escitalopram study.

In looking at the literature more in-depth, the total number of reports sent to the FDA is
unknown describing citalopram-induced QT prolongation and/or torsade de pointes.11,12

One report found that approximately one-third of 600 citalopram overdose cases had QT
prolongation or other ECG changes.11,12 Much less data are available supporting the risk of
QT prolongation in patients receiving approved doses of citalopram.13 In contrast to the
unpublished data from the FDA, a systematic review including both prospective and
retrospective findings from 40 clinical studies of citalopram (doses ranging from 5–60 mg
per day) reported that citalopram caused a small reduction of heart rate (≤ 8 bpm), but no
significant effects on QT intervals.14
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In summary, based on the current evidence available, the clinical significance of citalopram-
induced QT prolongation is not clear despite the presence of statistical significance at the 60
mg dose in one study. What is not known is how many of the participants from the
“thorough QT study” met the criteria for a clinically significant increase in QT interval – ie,
QT ≥ 500 msec or increase in QT ≥ 60 msec from baseline. Unless patients had a QT
interval of ~450–480 msec at baseline, an absolute increase of 18 msec is likely not
clinically significant. Future guidance from the FDA will be necessary to better place this
warning in clinical context. Moreover, the recommendation for a new maximum dose of 20
mg per day for older adults was based on the potential for increased concentration of
citalopram and, in turn, increased risk for QT prolongation in older adults. Unfortunately,
there is no clear guidance for clinicians caring for older adults taking > 20 mg per day and
receiving therapeutic benefit who have no evidence of QT prolongation. Of note, citalopram
(along with other SSRIs) has been shown to have a flat dose response curve across the 20–
60 mg range, suggesting 20 mg to be the minimum effective dose for depression in adults.15

Until further guidance becomes available, monitoring key electrolytes (eg, potassium,
magnesium) and conducting more frequent monitoring (eg, EKG) for those patients at
increased risk of prolonged QT interval would be prudent. Establishing a baseline QT
interval should be considered prior to initiating citalopram therapy. For those patients
already receiving citalopram, increased monitoring should be considered if the patient's risk
for QT prolongation changes over time. Citalopram should be discontinued in patients who
consistently have QT measurements > 500 msec. However, this new warning must be
weighed against the possibility of a therapeutic failure if patients receive too low of a dose,
or are discontinued from therapy, and the underlying condition (eg, depression, anxiety)
becomes symptomatic.

Proton Pump Inhibitors
In February 2012, the FDA warned that “use of PPIs may be associated with an increased
risk of C. difficile-associated diarrhea (CDAD).”16 They stated that “a diagnosis of CDAD
should be considered for patients taking PPIs who develop diarrhea that does not
improve.”16 It is important to note that the FDA is also reviewing this same risk in users of
H2 receptor blockers.16

PPIs reduce gastric acidity, which serves as a defense mechanism against ingested
pathogens. Loss of this defense mechanism is associated with colonization of the normally
sterile upper gastrointestinal tract. Moreover, PPIs have been shown to affect leukocyte
function, which could lead to increased risk of enteric infections such as C. difficile.17 PPIs
are some of the most commonly used medications by older adults. The use of PPIs has
drastically increased in recent years partly due to their availability over-the-counter.

The FDA based their decision to issue a safety communication on two main sources of data:
1) results of 28 observational studies; and 2) post-marketing reports of C. difficile infection
in some patients taking these drugs.16 According to the FDA, 23 of the 28 studies showed an
increased risk of C. difficile infection or disease with PPI use versus no use, with the risk
ranging from 1.4 to 2.75 times higher among patients with PPI exposure versus without
exposure.16 While a detailed summary of all available data on this drug risk is beyond the
scope of this review, two well-designed observational studies will be described.

First, Dial et al conducted a population-based case-control study using data from the United
Kingdom's General Practice Research Database.17 Cases were defined as those with
community-acquired (ie, not hospitalized in the previous year) C. difficile, and 75% of the
sample was > 65 years.17 The primary outcome was the incidence of C. difficile (defined as
either a positive toxin and/or a based on clinical diagnosis), and the primary independent
variable was gastric acid suppressive agent (PPI or H2 receptor blocker) use in the previous
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90 days. The adjusted rate ratio of CDAD with current use of PPIs was 2.9 (95% CI, 2.4–
3.4), and with H2 receptor blockers the rate ratio was 2.0 (95% CI, 1.6–2.7).17 In another
study, Howell et al conducted a retrospective cohort study at a large, urban, tertiary care
hospital to assess for a dose-response relationship.18 Adults (mean age ~57 years) with a
hospital stay of at least 3 days were included. The primary outcome was a nosocomial C.
difficile infection (defined as a newly + C. difficile toxin assay ≥ 3 days after admission),
and there were four levels of exposure during the hospitalization: 1) no acid suppression; 2)
H2 receptor blocker daily use; 3) PPI once daily use; and 4) PPI more than once daily use. In
the main adjusted analysis, they found that as the level of potential acid suppression
increased, the adjusted odds of developing C. difficile infection also increased, from an odds
ratio of 1 (reference) to 1.53 for H2 receptor blocker only, 1.74 for daily PPI, and 2.36 for
PPI more frequently than daily.18 It is important to realize that the current data available
supporting this risk are observational and, thus, have inherent limitations.

In summary, C. difficile is a major cause of health care-associated infections, and the
incidence of C. difficile infection is increasing.19 Older adults, in particular, are at an
increased risk for this infection due to chronic co-morbidities, use of broad-spectrum
antibiotics, and presence in long-term care settings, among others.19 Current evidence
indicates an increased risk of C. difficile infection among those using PPIs, along with a
potential dose-response relationship. Further, there appears to be a similar (albeit slightly
less) risk with H2 receptor blocker use compared to PPI use. Although older adults may
require long-term acid suppression, the potential increased risk of C. difficile infection is a
serious concern. Providers may need to be more vigilant at re-evaluating the need for long-
term PPI therapy in older adults, especially those with other risk factors for C. difficile
infection.

Dabigatran
Dabigatran was approved in 2010 to reduce the risk of stroke and systemic embolism in
patients with non-valvular atrial fibrillation and is the only oral direct thrombin inhibitor
available in the US.20 In December 2011, the FDA warned that they were “evaluating post-
marketing reports of serious bleeding events in patients taking dabigatran.”20 They stated
that they “continue to believe that dabigatran provides an important health benefit when
used as directed and recommend that healthcare professionals who prescribe dabigatran
follow the recommendations on the drug label.”20 Of note, the new American College of
Chest Physicians (ACCP) guidelines recommend “for patients with atrial fibrillation,
including those with paroxysmal atrial fibrillation, for recommendations in favor of oral
anticoagulation, we suggest dabigatran 150 mg twice daily rather than adjusted-dose vitamin
K antagonist therapy” as a Grade 2B recommendation (defined as a weak recommendation
based on moderate-quality evidence).21

This new warning was based on two main sources of data: 1) a pre-planned analysis of the
phase III clinical trial that led to dabigatran approval (RE-LY); and 2) post-marketing case
reports of serious bleeding in patients taking dabigatran. First, the RE-LY trial was a 2-year
non-inferiority randomized controlled trial that enrolled over 18,000 patients with atrial
fibrillation. Subjects were randomized to dabigatran 110 mg or 150 mg twice daily or dose-
adjusted warfarin (resulting in INRs in therapeutic range 64% of the time).22 The primary
safety outcome was `major bleeding' defined as a reduction in hemoglobin level of ≥ 2.0 g/
dL, transfusion of ≥ 2 units of blood, or symptomatic bleeding into a critical area of an organ
(intracranial or extracranial).

In a sub-study of the RE-LY trial, Eikelboom et al reported the safety results of both doses
of dabigatran compared with warfarin for different types of major bleeding and in key
subgroups, including older adults.23 Table 2 presents select data from RE-LY on the relative
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risks of major, intracranial, extracranial, gastrointestinal, and nongastrointestinal
extracranial bleeding in patients aged 75 and 75 years. Overall, dabigatran 150mg twice
daily (versus warfarin) was associated with a lower risk of major bleeding in those aged <75
years and a trend toward higher risk of major bleeding in those aged ≥75 years. Dabigatran
150 mg twice daily significantly reduced the risk of intracranial bleeding compared to
warfarin across all ages. However, the risk of extracranial bleeding was significantly
increased in older adults taking the 150 mg twice daily dose, including a significantly
increased risk for gastrointestinal bleeding (Table 2).23

Moreover, case reports of fatal bleeding in older, frail adults have recently been reported in
the literature, highlighting the potential risk of using dabigatran in older, frail adults (who
had worse renal function and weighed less than those included in the RE-LY trial).24,25

Furthermore, the most recent Institute for Safe Medication Practices (ISMP) quarterly
newsletter (which monitors all serious, disabling, and data adverse drug events reported to
the FDA) reported that during the first quarter of 2011 dabigatran was linked to 932 serious
adverse events, including 120 deaths, 25 cases of permanent disability, and 543 cases
requiring hospitalization.26 Of the 932 events, 505 cases involved hemorrhage; among the
hemorrhage cases, the median age was 80 with a quarter of these patients being ≥84 years.26

In summary, there is strong evidence from a large clinical trial as well as case reports of
increased bleeding risk in older adults taking dabigatran. Because the most recent ACCP
guidelines suggest dabigatran rather than warfarin for patients with a CHADS2 score ≥121,
older adults may be prescribed dabigatran with increased frequency. This is concerning for
older adults, especially those who may have reduced kidney function and/or be frail as
highlighted by recent case reports and ISMP safety data. A dose reduction to 75 mg twice
daily is recommended for patients with a CrCl 15–30 mL/min.27 This dosage
recommendation is different from that appearing in the new American Geriatrics Society
Beers Criteria, which recommend using caution with a CrCl <30 mL/min due to a lack of
evidence for efficacy and safety in these patients.28 This reduced dose was not studied in
clinical trials and is based on a pharmacokinetic analysis. It is unknown if some of the
increased bleeding events in older adults come from changes in the renal clearance of
dabigatran or from other age-related changes. Until further evidence is available, the
patient's individualized risk for bleeding and embolic events must be considered. In addition,
incorporating patient preferences and values is essential when determining which type of
anticoagulation is most appropriate. For patients well-controlled on warfarin, continuation of
warfarin is appropriate and still recommended by the ACCP guidelines. For those patients
desiring treatment with dabigatran, unfortunately there is no proven antidote that has been
established. Thus, it remains crucial to closely monitor for the signs and symptoms of
bleeding as well as to ensure appropriate renal dosing in older adults receiving dabigatran.

Statins
In March 2012, the FDA provided new recommendations the use of statin medications,
including monitoring of hepatic enzymes, adverse event information on cognitive
impairment and increased blood glucose, as well as drug interaction label changes to
lovastatin (see new package insert for updated drug interaction changes).29

Liver Function Testing—In 2006, the National Lipid Association Statin Safety Task
Force published as assessment of statin safety as well as conclusions and
recommendations.30,31 These recommendations were based on a review and independent
research of New Drug Application information, FDA Adverse Event Reporting System data,
cohort and clinical trial results, and analysis of administrative claims database information,
as well as the assessment of expert panels.30,31 The task force reported that significant liver
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damage appears to be extremely uncommon with statins, especially when considering the
magnitude of their use worldwide. Specifically, an estimated rate of 1 case per 1 million
statin prescriptions was reported, and only 1 of the 51,741 patients who underwent liver
transplantation between 1990 and 2002 was taking a marketed statin. Based on this
information, the FDA changed the statin labels to now recommend that hepatic function
testing be performed before starting statin therapy and as clinically indicated thereafter
rather than routine monitoring as previously recommended.29

Cognitive Impairment—Statins have been previously studied as a potential treatment
option to prevent cognitive impairment and/or dementia; yet, there is some limited evidence
that statin use can lead to cognitive impairment. A report of 60 cases from November 1997–
February 2002 was published suggesting that statins (ie, simvastatin, atorvastatin, and
pravastatin included) may be associated with cognitive impairment.32 Approximately 50%
of cases noted cognitive impairment within 2 months of therapy, and memory loss recurred
in four patients rechallenged. Importantly, the majority of cases resolved upon
discontinuation of the statin. The main symptom appeared to be short-term memory
loss.32According to a recent narrative review of the literature on this topic, the majority of
the evidence suggests that statins do not have a clinically meaningful effect on cognition.33

The authors of the review recommend that if a statin must be discontinued, one suggestion is
to consider the degree of lipophilicity of the statin. For example, atorvastatin, simvastatin,
lovastatin, fluvastatin, and pitavastatin are relatively lipophilic and are able to cross the
blood brain barrier, whereas pravastatin and rosuvastatin are less lipophilic and are less
likely to penetrate into the brain.33 Based on the current data available, the FDA stated that
their analysis “did not reveal an association between the adverse event and the specific
statin, the age of the individual, the statin dose, or concomitant medication use.”29 Further,
the FDA concluded that their review “did not suggest that cognitive changes associated with
statin use are common or lead to clinically significant decline.”29 On the whole, statins
clearly offer substantial cardiovascular benefits, and a small number of case reports of
memory loss should not discourage appropriate statin administration.

Diabetes Mellitus—Statin-induced diabetes has only recently begun to be assessed in
clinical trials. Initially, a post-hoc analysis in 2001 of data from WOSCOPS suggested
pravastatin therapy may reduce the chance of developing diabetes mellitus (DM).34

Subsequent statin studies rarely included new-onset DM as an outcome, but among those
that did, a nonsignificant increased risk of DM was noted.34 In 2008, the JUPITER trial
(rosuvastatin versus placebo for primary prevention of cardiovascular events) included new-
onset DM as secondary outcome, and rosuvastatin was found to have a 25% increased risk
in physician-diagnosed new-onset DM versus placebo.35 This led to a meta-analysis being
conducted on 13 statin trials with 91,140 patients, which showed that statins were associated
with a 9% increased risk for incident DM.36 In addition, meta-regression showed that the
risk of developing DM with statins was highest in trials with older subjects. The authors
pointed out that treating 255 people with statins for 4 years would result in one additional
case of DM.36 A second meta-analysis confirmed these findings.37 Finally, a follow-up
meta-analysis assessed the potential for a dose-dependent effect and reported that intensive-
dose statin therapy is associated with 12% higher risk for new-onset DM versus moderate
dosing.38 Importantly, the authors of this study were also able to compare the risk to benefit
of preventing incident cardiovascular disease and confirmed the benefit of intensive-dose
therapy in high cardiovascular risk populations studies.38 Based on this information, the
FDA now warns of this potential risk but does not give specific recommendations for
monitoring or adjusting statin therapy. Thus, clinicians should consider regular DM
screening, especially for those taking high-dose statins and those with multiple risk factors
for diabetes.39
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In summary, routine periodic monitoring of liver enzymes does not appear to be effective in
detecting or preventing serious liver injury from statin use, and thus is not necessary. Statin-
induced cognitive changes are rare and insufficient evidence is currently available to
establish causality; thus, this risk should not change current practice. If statin-induced
cognitive impairment is suspected, discontinuation of the statin and monitoring for
resolution is appropriate. Replacement with a hydrophilic statin is also an option. Finally,
statins appear to moderately increase the risk of developing DM (versus placebo), and
regular DM screening should be considered, especially for those taking high-dose statins.
However, in many patients, the cardiovascular benefits of statins may outweigh the potential
risk of diabetes.

CONCLUSION
FDA drug safety communications are a complex effort to continuously provide updates on
the risks (and relative benefits) of prescription drugs. Clinicians caring for older adults need
to be aware of the most current evidence behind these drug risks in order to effectively
communicate with and care for their patients.
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Table 1

Increase in the Corrected QT Interval for Citalopram and Escitalopram*

Citalopram Dose ↑ in QTc Interval, msec (90% CI) Escitalopram Dose ↑ in QTc Interval, msec (90% CI)

20 mg/day 8.5 (6.2, 10.8) 10 mg/day 4.5 (2.5, 6.4)

40 mg/day
† 12.6 (10.9, 14.3) 20 mg/day

† 6.6 (5.3, 7.9)

60 mg/day 18.5
‡
 (16.0, 21.0) 30 mg/day 10.7 (8.7, 12.7)

Moxifloxacin 400 mg 13.4 (10.9, 15.9) Moxifloxacin 400 mg 9.0 (7.3, 10.8)

Abbreviations: CI, confidence interval; FDA, Food & Drug Administration

*
Adapted from references 6 and 7

†
Data extrapolated

‡
P<0.05 compared to control
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Table 2

Risk of Major, Intracranial and Extracranial Bleeding With Dabigatran 150mg BID and Warfarin in Patients
Aged <75 and ≥75 Years*

Safety Outcome Dabigatran 150mg BID vs. Warfarin (n= 12,098); RR (95% CI)

Major Bleeding

 Age <75 years 0.70 (0.57–0.86)

 Age ≥75 years 1.18 (0.98–1.42)

Intracranial Bleeding

 Age <75 years 0.43 (0.25–0.74)

 Age ≥75 years 0.42 (0.25–0.70)

Extracranial Bleeding

 Age <75 years 0.78 (0.63–0.98)

 Age ≥75 years 1.39 (1.13–1.70)

Gastrointestinal Bleeding

 Age <75 years 1.19 (0.87–1.63)

 Age ≥75 years 1.79 (1.35–2.37)

Abbreviations: BID, twice daily; CI, confidence interval; RR, relative risk

*
Adapted from reference 23
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