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UPPER GASTROINTESTINAL BLEEDING IN
ELDERLY ADULTS WITH DEMENTIA RECEIVING
CHOLINESTERASE INHIBITORS: A POPULATION-
BASED COHORT STUDY

To the Editor: Alzheimer’s disease (AD) is a leading cause
of disability in elderly adults worldwide.1 Cholinesterase
inhibitors (ChEIs) are first-line drugs used in the treatment
of AD; they inhibit the breakdown of acetylcholine by
blocking acetylcholinesterase in the central and peripheral

nervous systems. ChEIs are linked to the risk of adverse
cardiovascular events, but few studies have assessed the
association between ChEIs and upper gastrointestinal (GI)
bleeding. Two clinical trials have reported higher rates of
GI bleeding in individuals taking donepezil than in those
taking placebo, but these trials did not have enough power
to detect statistically significant differences between
groups.2,3 Two case reports revealed recurrent upper GI
bleeding after the use of donepezil4 and melena after the
use of rivastigmine.5 The present population-based study
assessed whether the use of ChEIs was associated with risk
of upper GI bleeding in elderly adults with dementia.

METHODS

This retrospective population-based cohort study was
based on healthcare administrative claims databases6 in
Ontario, Canada. All Ontario residents aged 66 and older
newly diagnosed with dementia between April 1, 1999,
and March 31, 2011, were included, except for those who
had been hospitalized for upper GI bleeding in the 5 years
before cohort entry.

The exposed cohort included new users of donepezil,
rivastigmine, or galantamine. The date of the first
dispensed ChEI during the study period was used as the
cohort entry date. Individuals were deemed to have discon-
tinued ChEIs and were censored if they did not refill their
ChEI prescription within a period of 1.5 times the total
days’ supply of the previous prescription. Each individual
was followed until the first of death, drug discontinuation
(for ChEI users), exposure to a ChEI (for unexposed sub-
jects), 5 years of follow-up, end of the follow-up period
(March 31, 2012), or until they reached the outcome of
interest. Unexposed individuals were those who were not
dispensed any ChEI in the year before cohort entry and
over the entire study period. These subjects were randomly
assigned a cohort entry date based on the distribution of
cohort entry dates in the exposed cohort.

The primary outcome of this study, hospital admission
for upper GI bleeding, was identified using validated Inter-
national Classification of Diseases, Ninth and Tenth Revi-
sion codes.7 High-dimensional propensity score8 matching
was used to balance potential confounders9 between the
exposed and unexposed groups. Cox proportional hazards
models were used to estimate the association between the
use of ChEIs and upper GI bleeding. All analyses were
performed using SAS statistical software for UNIX version
9.2 (SAS Institute, Inc., Cary, NC). The research ethics
board at Sunnybrook Health Sciences Centre, Toronto,
Ontario, Canada approved the study.

RESULTS

Two hundred three thousand two hundred seventy-nine
eligible individuals with dementia were identified. At base-
line, 122,316 patients (60.2%) were dispensed one of the
three ChEIs; 82,675 (67.5%) received donepezil, 12,900
(21.9%) received galantamine, and 26,741 (10.6%)
received rivastigmine. After propensity score matching,
48,723 ChEI users were successfully matched to nonusers;
their baseline characteristics were successfully balanced
between groups (Table 1).
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Over 200,000 person-years of follow-up, 2,104 admis-
sions were observed for upper GI bleeding: 785 in ChEI
users (10.6 events per 1,000 person-years of follow-up) and

1,319 in nonusers (9.6 events per 1,000 person-years of
follow-up). The Cox proportional hazards model suggested
an insignificant association between ChEI use and upper GI

Table 1. Baseline Characteristics of Cholinesterase Inhibitor Users and Nonusers in the Propensity Score–Matched
Cohort

Characteristic Users, n = 48,723 Nonusers, n = 48,723 P-Valuea

Demographic
Age, mean � standard deviation 82.5 � 7.2 82.5 � 7.2 <.001
Female, n (%) 31,414 (64.5) 31,414 (64.5) <.001

Income quintile, n (%)
1 10,934 (22.4) 11,002 (22.6) <.001
2 10,347 (21.2) 10,394 (21.3) <.001
3 9,263 (19.0) 9,302 (19.1) <.001
4 8,846 (18.2) 8,790 (18.0) <.001
5 9,060 (18.6) 8,976 (18.4) <.001
Missing 273 (0.6) 259 (0.5) <.001

Geographic location, n (%)
Rural 6,486 (13.3) 6,607 (13.6) .01
Unknown 100 (0.2) 96 (0.2) <.001
Number of long-term care facility residents, n (%) 15,746 (32.3) 15,746 (32.3) <.001

Healthcare use in prior year, median (interquartile range)
Hospitalizations 0 (0–1) 0 (0–1) .01
Days in hospital 0 (0–4) 0 (0–3) .02
Visits to physicians 23 (12–45) 24 (13–45) .01
Distinct drugs 9 (5–13) 9 (5–13) .01

Comorbidity in prior 5 years, n (%)
Alcoholism 966 (2.0) 949 (1.9) <.001
Cirrhosis 617 (1.3) 656 (1.3) .01
Renal diseases 3,102 (6.4) 3,169 (6.5) .01
Diabetes mellitus 12,967 (26.6) 13,068 (26.8) <.001
History of cancer 8,143 (16.7) 8,367 (17.2) .01
Gastrointestinal endoscopy or radical exams 9,442 (19.4) 9,097 (18.7) .02
Other major bleeding 1,584 (3.2) 1,597 (3.3) <.001

Charlson Comorbidity Index in prior 5 years, n (%)
No hospitalizations 17,069 (35.0) 17,249 (35.4) .01
0 8,781 (18.0) 8,756 (18.0) <.001
1 8,848 (18.2) 8,677 (17.8) .01
2 5,842 (12.0) 5,762 (11.8) .01
3 3,508 (7.2) 3,552 (7.3) <.001
4 2,052 (4.2) 2,030 (4.2) <.001
>4 2,623 (5.4) 2,697 (5.5) .01

Dementia severity in prior year, n (%)
Hospitalization for falls 1,294 (2.7) 1,103 (2.3) .03
Hospitalization for hip 1,314 (2.7) 1,194 (2.4) .02
Urinary incontinence 3,446 (7.1) 3,384 (6.9) <.001
Fecal incontinence 62 (0.1) 62 (0.1) <.001
Hospitalization for delirium 1,347 (2.8) 1,184 (2.4) .02
Pressure ulcer 970 (2.0) 1,026 (2.1) .01
Aspiration pneumonia 186 (0.4) 220 (0.4) .01

Medication use in prior 1 year, n (%)
Anticholinergic 3,813 (7.8) 4,251 (8.7) .03
Anticoagulant or antiplatelet 2,393 (4.9) 2,455 (5.0) .01
Aspirin or nonsteroidal anti-inflammatory 15,330 (31.5) 14,858 (30.5) .02
Cholinergic drugs 560 (1.1) 668 (1.4) .02
Cytochrome 2D6 inducer 601 (1.2) 639 (1.3) .01
Cytochrome 2D6 inhibitor 3,341 (6.9) 3,529 (7.2) .02
Cytochrome 3A4 inducer 1,367 (2.8) 1,530 (3.1) .02
Cytochrome 3A4 inhibitor 16,962 (34.8) 17,225 (35.3) .01
Corticosteroid 4,580 (9.4) 4,848 (9.9) .02
Gastrointestinal or gastroprotective agent 16,773 (34.4) 17,304 (35.5) .02
Narcotic 12,705 (26.1) 13,067 (26.8) .02
Selective serotonin reuptake inhibitor 13,896 (28.5) 12,202 (25.0) .08
Vitamin K antagonist 6,036 (12.4) 6,286 (12.9) .02

aP-values <.10 suggest successful balance in baseline characteristics between groups.
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bleeding in elderly adults with dementia (hazard
ratio = 1.03, 95% confidence interval = 0.92–1.16).

CONCLUSION

Although it is plausible that ChEIs may result in peripheral
cholinergic adverse events, this large population-based
study found no significant association between ChEI use
and upper GI bleeding in elderly adults. Lack of a signifi-
cant association between ChEIs and upper GI bleeding
may be because adverse GI events resulting from ChEIs
are typically transient and decrease with continued use of
the drugs.10

This study has potential limitations. First, use of
administrative databases precludes the ability to capture
clinically important information such as disease severity
and GI pathology. Second, given the small proportion of
the subjects who received rivastigmine or galantamine, the
effect of individual ChEIs on upper GI bleeding could not
be meaningfully compared with that of the nonuser cohort.
Future research is needed to estimate the incidence of
upper GI bleeding in chronic users of ChEIs and in
high-risk individuals, such as those living in long-term care
residences or with a history of upper GI hemorrhage.
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PREVENTING OLFACTORY DETERIORATION:
OLFACTORY TRAINING MAY BE OF HELP IN
OLDER PEOPLE

To the Editor: The olfactory system changes with age.1,2 It
has been reported that 50% of people aged 65 and older
and more than 80% of people aged 80 and older have
olfactory deficits.1,3 Because odor identification1,2 and sen-
sitivity to odors2 decrease with age, older people are more
likely to be harmed by fire or poisoned by rotten food.4,5

Previous studies have proven the usefulness of olfactory
training in treating olfactory deficits with varying etiolo-
gies.6,7 The aim of this prospective study was to examine
the effect of olfactory training in older people over a per-
iod of 3 months.

MATERIAL AND METHODS

All aspects of the study were performed in accordance
with the Declaration of Helsinki. The ethics board of the
Faculty of Medicine of the Technical University of Dres-
den approved the study (protocol EK 4002009). Written
informed consent was obtained from all participants.
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