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Background Results Methods (cont.)
« Dementia or major neurocognitive disorder (MND): Systematic Search e Eligibility criteria:
neurodegeneration leading to cognitive decline.’ Studies identified 1) Studies published between 1% January 2000 and 24™ July 2025.
o Neuropsychiatric symptoms of dementia (NPS): (3,761 studies) 2) Enrolled participants with neurocognitive disorde.rs. |
heterogenous group of behaviors that affect up to 90% ! »| De-duplication (n = 768) .3) ACB and NPS outcomes were measured using validated
Title & Abstract Instruments.

individuals with dementia.? (2.003 studies)

, , , oline_|Cheline  Effect size calculation: Tranformation techniques.®?
« Psychotropics prescribed for their | “u ). | Acwicos ' > | studies excluded (n = 1,516)
management lead to : {Fﬂstﬁﬁ}  Risk of bias assessment: Joanna-Briggs Institute critical
anticholinergic effects: dry mouth - ﬁ o | [ —— appraisal checklist.
and impaired cognition.>* T esterdie | iscainic L
Acetate ¢ IOHNE L receptor StEmﬂth review SPTSIENS S _ _ .
| | | | ot g0 “““.3—‘“ - Szmstudies,n:?w.?a) . Sen51t1v.1ty analysis: Lez.we one out. (I.JOO) | analysis
e Cumulative anticholinergic effect: e Nz N (effect size and heterogeneity) and publication bias.
uantified using anticholinergic o : : :
l(;lur den (ACB) A 5 5 ACB‘EIPS_ ACB'gtl“bal;]“g‘}m“ﬂ e Certainty of evidence assessment: Grading of
. meta- metd-drnl 1S .
.;f;fdief? - ﬁf’f e i Recommendations, Assessment, Development, and
« While the negative effect of ACB on cognition has been Evaluation (GRADE) approach.
established, effects of ACB on NPS remains unclear.’ Study Characteristics
. . . . e SAA: Serum anticholinergic assa
» Two studies have attempted to evaluate this relationship; R o z . + NPI Neuropsychiatric inventory Results (COIlt.)
o . . . o : Anticho mnergic Cognltlve urden scaile
however’ eV]_dence reimalns 1nc0nc1us1ve.6’7 . . o o BEHAVE-AD: Behavioral pathology in alzheimers disease e e e .
e ARS: Anticholinergic risk scale Sens ltIVIty An alysl S

o ABS: Aggressive behavior scale
e DBI: Drug burden index

e LOO (effect size): Stable effect size range (0.35 - 0.44).

Objective / Hypothesis
e Objective: To evaluate the association of ACB with NPS — — * LOO (heterogeneity): Moderate overall heterogeneity (I* =
) ' s e o 230 NPI £,1.80%): 0% (Dauphinot2017) - 54.36% (Mulsant2004).
and global cognition in cognitive disorders.
L ation b o f
« Hypothesis: ACB will have a positive association with USA ABS ’ Publ(licat{[ogl bla? No ‘(’;?ua_l 651gtni1" hciwever, ormal tests
NPS and a negative association with global cognition. ARS NPl couldnot be pertormed (n = 6 Studles).

473 NPI Relationship Between ACB and Global Cognition

Vethods .., T eE T e
p ) ) : : b 147 NPI Hori2011 76 - -0.51[-0.99: -0.03] 0.2454 25
* Study registration: PROSPERO reglstration  number o, R dmumono o
CRD420251079372 . Jaidi2018 125 5 0.01 [-0..46t 0:47] 0.2392 27
Pistorio et al. (2025) e Combination NP Reallon2024 631 —— -0.19 [-0.35; -0.04] 0.0798 23.9
. . « o, o . ) . ) Pistorio2025 173 * ; -0.52 [-0.88; -0.17] 0.1810 4.7
e Search strategy: Key domains of “cognitive disorders”, Relationship Between ACB and NPS | |
“NPS” and ( ACB” Common effect model L 4 -0.22 [-0.30; -0.14] :
) y Random effects model & -0.22 [-0.30; -0.14] 100.0
Study N Hedges' g [95% CI] SE Weight (%) | |
. 0.5 0 0.5
e Databases: PubMed y Web of Science , MEDLINE, Embase y Mulsant2004 48 — 0.63[0.01: 1.26] 0.3192 6.0 Hedges' g (Standardized Mean Difference)
Cancelli2007 230 . 0.74[0.24; 1.24] 0.2546 8.4 Overall effect (random-effects): p = 1.75e-08 | Heterogeneity: 1> = 7.54%, 1> = 1.76e-06, Q p = 0.368
and PSYChINFO Boccardi2017 2359 I 0.4210.28; 0.57] 0.0729 24.7
Dauphinot2017 473 i 0.08 [-0.10; 0.26] 0.0922 22.4 .
o Filters: 15 January 2000 to 24th ]uly 2025 Reallon2024 631 .0 0.44[0.28; 0.60] 0.0805 23.8 e Small-to-moderate effect size (—0.2.2., P < 0.001). No
Pistorio2025 173 —"— 0.41[0.09; 0.72] 0.1606 14.8 Slgnlflcant heterogeneity (Iz — 7.540/0’ p — 0368)
. . Common effect model ‘ 0.36 [ 0.28; 0.45] .
 Search software: Covidence. Random effects model > 0.39 [ 0.22: 0.56] 100.0
| I I l . . .
. . . 4 05 0 05 1
Overall effect (random-effects): p = 8.59e-06 | Heterogeneity: 12 = 64.42%, 12 = 0.0255, Q p = 0.0153
o Study inclusion & conflict resolution: Studies were cmall - t derate effect size (0 0.001) and - Higher ACB is associated with more severe NPS and poor
. . . . . e S>ITIAIl - TO- IModerate eriect size . < 0. dal 11 '
included upon achieving consensus and discrepancies e v (T = 64,229 39, 1(3) N, global cognition outcomes. Future studies should
. S1ENI1TICAIT Nneterogenel = . 0] = 0. . ‘ ' ' 1 '
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	Background
	Dementia or major neurocognitive disorder (MND): neurodegeneration leading to cognitive decline.1
	Neuropsychiatric symptoms of dementia (NPS): heterogenous group of behaviors that affect up to 90% individuals with dementia.2
	Psychotropics prescribed for their management lead to anticholinergic effects: dry mouth and impaired cognition.3,4
	Cumulative anticholinergic effect: quantified using anticholinergic burden (ACB).4
	While the negative effect of ACB on cognition has been established, effects of ACB on NPS remains unclear.5
	Two studies have attempted to evaluate this relationship; however, evidence remains inconclusive.6,7

	Objective / Hypothesis
	Objective: To evaluate the association of ACB with NPS and global cognition in cognitive disorders.
	Hypothesis: ACB will have a positive association with NPS and a negative association with global cognition.

	Methods
	Study registration: PROSPERO registration number (CRD420251079372).
	Search strategy: Key domains of “cognitive disorders”, “NPS”, and “ACB”.
	Databases: PubMed, Web of Science, MEDLINE, Embase, and PsychINFO.
	Filters: 1st January 2000 to 24th July 2025.
	Search software: Covidence.
	Title & abstract and full-text screening: Three reviewers.
	Study inclusion & conflict resolution: Studies were included upon achieving consensus and discrepancies were resolved by a senior author.

	Results
	Systematic Search
	Study Characteristics
	Relationship Between ACB and NPS
	Small - to- moderate effect size (0.39, p < 0.001) and significant heterogeneity (I2 = 64.42%, p = 0.015).


	Methods (cont.)
	1) Studies published between 1st January 2000 and 24th July 2025.  2) Enrolled participants with neurocognitive disorders. 3) ACB and NPS outcomes were measured using validated instruments.
	Eligibility criteria:
	Effect size calculation: Tranformation techniques.8,9
	Risk of bias assessment: Joanna-Briggs Institute  critical appraisal checklist.
	Sensitivity analysis: Leave-one-out (LOO) analysis (effect size and heterogeneity) and publication bias.
	Certainty of evidence assessment: Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) approach.

	Results (cont.)
	Sensitivity Analysis
	Relationship Between ACB and Global Cognition
	LOO (effect size): Stable effect size range (0.35 - 0.44).
	LOO (heterogeneity): Moderate overall heterogeneity (I2 = 41.80%): 0% (Dauphinot2017) - 54.36% (Mulsant2004).
	Publication bias: No visual signs; however, formal tests could not be performed (n = 6 studies).
	Small-to-moderate effect size (-0.22, p < 0.001). No significant heterogeneity (I2 = 7.54%, p = 0.368).


	Conclusion / Future Direction
	Higher ACB is associated with more severe NPS and poor global cognition outcomes. Future studies should evaluate this relationship longitudinally.
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