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ABSTRACT
Objectives
Some randomized clinical trials indicated the increasing risk of
cognition decline by anticholinergic medicine, while the association
did not found by other clinical trials. The meta-analysis studies have
been made by scholars, but this controversy has not been resolved by
them. The goal of this systemic review and meta-analysis was to
confirm the association between anticholinergic medicine and

cognition decline in older adults by using additional RCTs and further
analyses.

Methods

Following the Preferred Reporting Items for Systematic Reviews
and Meta Analyses (PRISMA), electronic databases (PubMed,
EMbase, and Cochrane) were searched for all clinical trials and
observational studies till August 15, 2019. The outcome of interest
was cognition decline in older adults with anticholinergic medicine
exposure. We used MMSE (mini-mental state examination) as an
outcome variable. Figure 1 shows the flow diagram of the study
selection. The JADAD quality score was applied to evaluate bias in
randomized controlled trials (RCTs) (Table 1). Heterogeneity was
assessed using I? tests. Subgroup analysis were furtherly performed.
Five RCTs were divided into 2 subgroups as inpatient + outpatient
individuals and nursing home residents. Publication bias was
assessed using Funnel plot.

Results

A total of 5 RCTs were included for full article review, and the
meta-analysis was performed based on these 5 RCTs with 225
individuals. Both of fixed effect and random effect were performed,
and the results showed no association between anticholinergic
medicine exposure and cognition decline (fixed effect, p=0.036, 95%
CI; random eftfect, p=0.413, 95% CI) (Figure 2). High heterogeneity
among studies (I1°=84.94%) were found, and subgroup analysis was
performed (Figure 3). Heterogeneity among studies with inpatient +
outpatient individuals was low (1"=20.45%), and heterogeneity among
studies with nursing home residents was high (1°=88.28%). Figure 4
reveals the funnel plot of publication bias, and there was no significant
publication bias (Egger’s regression intercept, p=0.95).

Conclusions

In conclusion, the present study did not find the association
between anticholinergic medicine exposure and cognition decline
in older adults.
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Key Findings and Strengths of This Study

® We did a comprehensive systemic review and meta-analysis, and

we did not find the association between anticholinergic medicine
exposure and cognition decline in older adults. The result was
compatible with previous systemic review and meta-analysis.

® There were significant heterogeneities in our meta-analysis and
previous meta-analysis, and we tried to deal with heterogeneity by
performing subgroup analysis. Heterogeneity among studies with
inpatient + outpatient individuals was low (I°=20.45%), and
heterogeneity among studies with nursing home residents was high
(1*=88.28%).

® The subgroup analysis showed that heterogeneity was majorly
from the studies of nursing home residents, and we should be cautious
in interpreting the results regarding to nursing home residents.

® We believed that it 1s very difficult to perform another meta-analysis

for this topic in the near future, because there were few randomized
clinical trials with small numbers. We included 5 RCTs for final
meta-analysis, and 5 RCTs are the most we could include to date. In
addition, most studies used different tools mn cognition assessment,
and reports of cognition changes as continuous or categorical
variables were inconsistent. We used MMSE as an outcome variable,
because i1t was the gold standard in cognition assessment.

Figure 1. Flow chart
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Table 1. Characteristics and quality evaluation of selected studies
Anticholinergic Control

N Mean(S.D.) N Mean(S.D.)

MMSE 16 26.7+£35 16 26.7+3.5

MMSE 15 23.03+£492 15 23.03+492

MMSE 26 152+08 26 152+0.8

MMSE 34 1446+592 34 1446+5.92
MMSE 21 281+19 21 281+1.9

Study Year Outcome

Miller 1988
Tollefson 1991
Lackner 2008
Kersten 2013
Geller 2017

Figure 2. Forest plot of standardized differences in means between
anticholinergic medicine and mini-mental state examination scores

Stddiff  Standard Lower  Upper

inmeans  error  Variance limt  limt ZValue p-Value

Mleratal, 1988 057 0360 0130 1253 018 -1520 012
Tolefsonetal, 1991 0091 0346 0119 056 0768 0204 0792
Lackneretd, 2008 1766  03% 0111 1112 2420 523 0000
Kerstenetal, 2013 0189 0251 0083 0303 0681 0752 04%2
Celleretd, 2017 0023 0209 0089 -0608 053 -00/6 040
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Figure 3. Forest plot of standardized differences in means between
anticholinergic medicine and mini-mental state examination scores
by subgroup analysis

Sudyname  Suboroup within study Statistics for each study
St it Standerd

inmeans eror Variance imit ImitZ-\Valug-Value
Nornursinghome - Mietatdl, 1988 Nonenursinghome 0547 0360 0.1301.2530.158-1.520 0.129
Nornursinghome  Gelleretd, 2017 Norenursinghome 0,023 0299 0,0890,606 0.563-0.076 0,340
Fixed Non-nursing home 0237 0230 00530687 0.214-1.029 0303
Random Non-nursing home 0276 055 03081364 08110498 0618
Nusinghome ~ Tollefsonetal,, 199Nursing 0091 0346 011305860768 0264 0.7%2
Nusinghome  Lackner etal,, 2008Nursing 1766 0334 0.1111.1122420 5293 0.00
Nusinghome  Kerstenetdl,, 2013Nursing 0189 0251 006303030681 0.752 0452
Fixed Nursing home 0591 0173 00300251051 3404 0.001
Random Nursing home 0671 0449 02040208 1.0 14% 0.135
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Figure 4. Funnel plot of publication bias
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