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Swimming pool drownings

140 drownings

120 drownings

100 drownings

80 drownings

Number of people who drowned by falling into a pool
correlates with

Films Nicolas Cage appeared in
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Source: Spurious Correlations






Bradford Hill criteria

Strength & &

Effect size; the larger the association, the more likely that it is
causal.

Consistency —Z 14

Consistent findings observed by different persons in different
places with different samples.

Specificity i E 14

The more specific an association between a factor and an effect is,
the bigger the probability of a causal relationship.

Temporality 514

The effect has to occur after the cause

Biological gradient &£
MiEE

Dose-response; greater exposure should generally lead to greater
incidence of the effect.

Plausibility SI2 14

A plausible mechanism between cause and effect is helpful

Coherence 3EE 14

Coherence between epidemiological and laboratory findings
increases the likelihood of an effect.

Experiment E5&

possible to appeal to experimental evidence.

Analogy $8LL

The use of analogies or similarities between the observed
association and any other associations.

Reversibility O] 35 14

If the cause is deleted then the effect should attenuate as well.
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Protopathic bias (FISRAE)

“If a particular treatment or exposure was started, stopped, or
otherwise changed because of the baseline manifestation caused by a
disease or other outcome event.” — Feinstein 1985
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NSAIDs — Cancer — Morphine — Mortality
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Confounding by indication ((EERETFIE)

“arises from the fact that individuals who are prescribed a medication
are inherently different from those who do not take the drug, because
they are taking the drug for a reason...”

11
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Use of antipsychotic drugs and cholinesterase inhibitors and risk
of falls and fractures: self-controlled case series
Grace Hsin-Min Wang,! Kenneth K C Man,? Wei-Hung Chang,** Tzu-Chi Liao,’

Edward Chia-Cheng Lai’

ABSTRACT

OBJECTIVE

To evaluate the association between the use of
antipsychotic drugs and cholinesterase inhibitors and
the risk of falls and fractures in elderly patients with
major neurocognitive disorders.

DESIGN

Self-controlled case series.

SETTING

Taiwan’s National Health Insurance Database.
PARTICIPANTS

15278 adults, aged 265, with newly prescribed
antipsychotic drugs and cholinesterase inhibitors,
who had an incident fall or fracture between 2006 and
2017. Prescription records of cholinesterase inhibitors
confirmed the diagnosis of major neurocognitive
disorders; all use of cholinesterase inhibitors was
reviewed by experts.

MAIN OUTCOME MEASURES

Conditional Poisson regression was used to derive
incidence rate ratios and 95% confidence intervals for
evaluating the risk of falls and fractures for different
treatment periods: use of cholinesterase inhibitors
alone, antipsychotic drugs alone, and a combination
of cholinesterase inhibitors and antipsychotic drugs,
compared with the non-treatment period in the same
individual. A 14 day pretreatment period was defined
before starting the study drugs because of concerns
about confounding by indication.

RESULTS

The incidence of falls and fractures per 100 person
years was 8.30 (95% confidence interval 8.14 to

8.46) for the non-treatment period, 52.35 (48.46 to
56.47) for the pretreatment period, and 10.55 (9.98
to 11.14), 10.34 (9.80 to 10.89), and 9.41 (8.98

WHAT IS ALREADY KNOWN ON THIS TOPIC

Antipsychotic drugs and cholinesterase inhibitors have been reported to increase
the incidence of falls and fractures in patients with major neurocognitive

disorders

Confounding by indication should be considered when evaluating the
association between drugs and adverse reactions because cognitive impairment
and neuropsychiatric symptoms of major neurocognitive disorders might lead to
a high risk of falls and fractures

WHAT THIS STUDY ADDS

The risk of falls and fractures was highest before patients started treatment with
cholinesterase inhibitors and antipsychotic drugs, implying that factors other
than the use of drugs might have affected the incidence of falls and fractures
Although the high risk of falls and fractures in the pretreatment period was
reduced after patients received treatment, the results indicated that patients
might not have regained a stable condition of their major neurocognitive disorder

thelmj | BMJ2021;374:n1925 | doi: 10.1136/bmjn1925

to 9.86) for use of a combination of cholinesterase
inhibitors and antipsychotic drugs, antipsychotic
drugs alone, and cholinesterase inhibitors alone,
respectively. Compared with the non-treatment period,
the highest risk of falls and fractures was during the
pretreatment period (adjusted incidence rate ratio
6.17, 95% confidence interval 5.69 to 6.69), followed
by treatment with the combination of cholinesterase
inhibitors and antipsychotic drugs (1.35, 1.26 to 1.45),
antipsychotic drugs alone (1.33, 1.24 to 1.43), and
cholinesterase inhibitors alone (1.17, 1.10 to 1.24).
CONCLUSIONS

The incidence of falls and fractures was high in the
pretreatment period, suggesting that factors other
than the study drugs, such as underlying diseases,
should be taken into consideration when evaluating
the association between the risk of falls and fractures
and use of cholinesterase inhibitors and antipsychotic
drugs. The treatment periods were also associated
with a higher risk of falls and fractures compared with
the non-treatment period, although the magnitude
was much lower than during the pretreatment period.
Strategies for prevention and close monitoring of the
risk of falls are still necessary until patients regain a
more stable physical and mental state.

Introduction

Older adults with major neurocognitive disorders
are often considered vulnerable and prone to falls
and related fractures." Falls and fractures are the
most common causes for admission to hospital in
older adults and are associated with substantial
morbidity and mortality.” Cholinesterase inhibitors
are typically used to improve cognition and might be
linked to the risk of falls and fractures as a result of the
syncope caused by parasympathomimetic effects.’*
Antipsychotic drugs are commonly prescribed to
treat neuropsychiatric symptoms in patients with
major neurocognitive disorders,® and concerns have
been raised about falls and fractures.” Because of
the potential adverse effects of antipsychotic drugs,
including orthostatic hypotension, sedation, blurred
vision, and extrapyramidal symptoms, the United
States Food and Drug Administration has suggested
that a complete assessment of the risk of falls should
be undertaken before the start of treatment.® Beers
criteria® and other studies'®?? have also suggested that
antipsychotic drugs might be associated with the risk
of falls and fractures.

Although several studies and guidelines have
suggested that cholinesterase inhibitors and
antipsychotic drugs might be associated with the risk
of falls and fractures, other studies reached different
conclusions. Jin et al and Kim et al found no association
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Major neurocognitive

disorders (dementia) Neuropsychiatric symptoms

(BPSD)
* Perception
* Thought content

* Mood
e Behavior

* Learning and memory
* Language

* Executive function

* Complex attention

* Perceptual-motor

* Social cognition

» Antipsychotics
haloperidol
risperidone, aripiprazole, quetiapine

» Cholinesterase inhibitor
» Donepezil, rivastigmine, galantamine

BMJ. 2015 Mar 2;350:h369.; Ther Adv Neurol Disord. 2017 Aug; 10(8): 297-309.
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Neurocognitive
disorders &
Neuropsychiatric
symptoms
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Syncope
ChEls
IFI ostatic hypotension
Sedation \
— Falls
Blurred vision / I
APs > |
\ 4
= / ‘ Fractures ‘
Prolactin elevation
EPS: Extrapyramidal symptoms 1. uptodate

2. J Am Geriatr Soc. 2011 Jun; 59(6): 1019-1031.
3. http://www.accessdata.fda.gov/drugsatfda doc
s/label/2017/020639s065Ibl.pdf
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Self-controlled case series (SCCS)



Treatment group

#1
#2
#3
#4
#5

#6
#7
#8
#9
#10

Event
>
Non-treatment group
x Event
—x Event
—x Event
| | |
1 2 3 5
Years

A 4

V.

A 4

Cohort study

Population at risk:
#1: 5 person-years

0
:ﬁ #2: 5 person-years
ﬁ #3: 4 person-years
@ #4: 3 person-years

@ #5: 4 person-years

Total= 5+5+4+3+4
=21 person-years

Events =3

Incidence rate=3/21%*1,000 =
142 per 1,000 person-years

Population at risk:
ﬁ #1: 5 person-years
5

@

#2: 5 person-years
. } #3: 2 person-years
{}  #4:1 person-years

ﬁ #5: 1 person-years

Total= 5+5+2+1+1 Events =3
=14 person-years

Incidence rate=3/14*1,000 =

214 per 1,000 person-years

Incidence rate ratio =142/214 = 0.66



Self-controlled case series (SCCS)

. % &
& o/ o/
Exposed period: Unexposed period:
#1: 3 person-days #1: 3 person-days
#2: 3 person-days #2: 6 person-days
#3: 3 person-days #3: 2 person-days
#4: 3 person-days #4: 5 person-days
#5: 3 person-days #5: 3 person-days
Total= 3+3+3+3+3 Total= 3+6+2+5+3
=15 person-days  Events =3 =19 person-days  Events=3
Incidence rate=3/15%1,000 = Incidence rate=3/19*1,000 =
200 per 1,000 person-days 158 per 1,000 person-days

Incidence rate ratio =200/158 = 1.27
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Starting date End of study
1 January 2006 $ 31 December 2017
Pretreatment Grace period
Baseline ™ . ™,
(1 year) Combination AP alone
Pretreatment ] u X
R = . ;
L J L J L J |_| L J
Washout Non- ChEl alone Grace period Non-
(3 years) treatment treatment

Fig 2 | Study scheme and definitions of treatment periods. A three year washout period before the start date was used
to exclude patients with a history of falls and fractures. A one year baseline period was defined to assess patients’
baseline covariates. The study was divided into five separate periods: 14 day pretreatment period before the use of
drugs, use of cholinesterase inhibitors alone, use of antipsychotic drugs alone, use of a combination of cholinesterase
inhibitors and antipsychotic drugs, and non-treatment period, when cholinesterase inhibitors and antipsychotic drugs
were not used. A refill noted within 14 days after the end date of the last prescription (that is, 14 day grace period)
was considered as a continuation of a previous prescription. ChEl=cholinesterase inhibitor; AP=antipsychotic drug



Risk of fall and fractures in different study periods

Adjusted incidence rate

No of Follow-up time Incidence rate ratio
events (years; (95% CI)/100 person (95% CI)
' median (IQR)) years compared with
non-treatment period
All events (n=15 278):
Non-treatment 10 208 8.55(4.01) 830 (8. 14 to 8 46) Reference
Pretreatment 657 0.07 (0.03) 52.35 (48 .46 to 56 47) 6.17 (5.69 to 6.69)
Cholinesterase inhibitor alone 1790 0.96 (1.92) 9.41 (8.98 to 9.86) 1.17(1.10 to 1.24)
Antipsychotic drug alone 1353 0.35(1.21) 10.34 (9.80 to 10.89) 1.33 (1.24t0 1.43)
Combination 1270 0.56(1.31) 10.55(998to 11.14) 1.35(1.26t0 1.45)
Increased risk?
Reduced risk?
Starting date End of study
1 January 2006 31 December 2017
Pretreatment Grace period
Baseline — _— —
(1 year) Combination AP alone
— Pretreatment Y = 1
“ : = — >
L ] L III ] u l '
Washout Non- ChEl alone Grace period Non-
(3 years) treatment 1 treatment
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e Combination

Main analysis 1.24) 1.35(1.26to 1.45)

Grouped by sex and age:

Men 1.30) 1.48(1.31t01.67)
Women 1.25) 1.29(1.18to0 1.41)
Age group 65-74 1.40) 1.67 (1.29t02.16)
Age group 75-84 1.28) 1.25(1.14t01.37)
Age group =85 1.45) 151(1.33t01.72)

Grouped by anticholinergic bu ® |
Anticholinergic drug scale = 1.48) 167 (1.51to1.85)

Anticholinergic drug scale 0 1.13) 1.11(1.01to 1.23)

Grouped by cumulative dose o

Higher than median value 2.35) 5.38(4.79to0 6.05)
Equal to or lower than medi v d .. 1.87) 2.12(1.82t02.47)
Restricted to outcomes at oulf v aﬂd G&Cf Fecf Yeview an yevision 1.19) 1.02(091t0 1.13)
Re-selected patients without e 1.24) 1.33(1.24t01.43)
disorder . -
Grouped by schizophrenia (ye: “.I'OM’ wmds&“‘“ needs 2.72)  1.79(0.75to 4.28)

)
Grouped by schizophrenia (no h.\m d““_ l*i‘ W ‘hfbe rmoxtd or 124) 133(1.24101.43)
Grouped by bipolar disorder ( S laser now. Becavse, ~— wehed ve - 1.81) 0.84(0.55t0 1.30)
i ' fevisions o horse mifch )

Grouped by bipolar disorder (r 1.35(1.26 to 1.45)

Grouped by depression (yes) \ : always 1.16) 1.06(0.93t0 1.20)
Grouped by depression (na) “ OAOA ‘ l i | hwm '}t).” J31) 1.48(1.37to 1.61)

Removed patients who died di .19)  1.18(1.08to 1.30)

Redefined outcome by specific

1

1
Removed patients who died w \ : g 1.24) 1.31(1.22t0 1.41)
1.35) 1.67 (1.49 to 1.87)
\ 4 1.16) 1.49 (1.09 to 2.04)

1

1

Falls
Fractures \ | & J lease dd ecess ¢+ 39) 1.70(1.51t01.91)
All episodes of falls and fractu \ntvodu ion  Mmore reglicates ‘Ekdv:nﬂqﬁu f::” H;Snde 21)  1.31(1.25t01.38)
Redefined the length of pretre Jam. '“ded wind aws ; amd\
7 days before treatment shovid hc.&smﬁt““j (*uv'ew«'& cells Pt 1.25) 1.32(1.23t01.42)
21 days before treatment ef“nld o“iﬁlfl‘ w\-“m) 1.24) 1.37(1.27to 1.47)

28 days before treatment 1.25) 1.39(1.29to 1.49)

Focus on individual antipsyche .
5 v ONYa.(om
Haloperidol REDPEN/BLACKPEN h‘“’f-//“d?'“b‘“kpm JAoty 1.27) 4.26 (3.37 10 5.37)
Risperidone 1.35) 1.32(1.13to 1.54)
Olanzapine 1314 3.72 (2.57 to 5.37) 1.35(1.00t0 1.82) 1.31(1.09t01.56) 1.77(1.31t02.39)

Quetiapine 12851 5.40(4.91105.93) 1.16 (10710 1.26) 1.18(1.11t01.26) 1.16 (1.07 to 1.26)




Conclusion

The incidence of falls and fractures was especially high
in the pretreatment period, suggesting that factors
other than drugs, such as underlying diseases, should
be taken into consideration when evaluating the
association between the risk of falls and fractures and
the use of cholinesterase inhibitors and antipsychotic
drugs. The treatment periods were also associated with
a higher risk of falls and fractures compared with the
non-treatment period although the magnitude was
much lower than during the pretreatment period.
Strategies for prevention and close monitoring of the
risk of falls are still necessary until there is evidence
that patients have regained a more stable physical and
mental state.
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orenAccess - Association between recently raised anticholinergic burden and
risk of acute cardiovascular events: nationwide case-case-time-

control study

Wei-Ching Huang," Avery Shuei-He Yang,' Daniel Hsiang-Te Tsai," Shih-Chieh Shao,'?

Swu-Jane Lin,” Edward Chia-Cheng Lai’

ABSTRACT

'School of Pharmacy, Institute

of Clinical Pharmacy and OBJECTIVE

Pharmaceutical Sciences, College 15 gya1y ate the association between recently
of Medicine, National Cheng, . ) ) . .

Kung University, Tainan, Taiwan  raised anticholinergic burden and risk of acute
Department of Pharmacy, cardiovascular events in older adults.

Keelung Chang Gung Memorial  pEg|GN

Hospital, Keelung, Taiwan c i trol study Gie, i i
BDEpanmEﬂl of Pharmacy ase-case-time-control study (ie, incorporating a

Systems, Outcomes & Policy, case crossover design and a control crossover design
College of Pharmacy, University  consisting of future cases).
of lllinois at Chicago, Chicago, SETTING

IL, USA

Correspondence to: EC-C Lai Taiwan’s National Health Insurance Research
edward_lai@mail.ncku.edu tw Database.

(or @Lai_Edw on Twitter;

ORCID 0000-0002-5852-7652) PARTICIPANTS .
Additional material is published 3174_46 adults aged 36.5 v'{ho were admmgd to

anline only. Toview pleasevisit  hospital because of an incident acute cardiovascular
the journal online event between 2011 and 2018. Acute cardiovascular
Citethis as: BM) 2023;382:e076045  events included myocardial infarction, strokes,

hitp://dx doi.org/10.1136/ 5 I .
bm}-2023-076045 Znh::hmlas, conduction disorders, and cardiovascular
eath.

MAIN OUTCOME MEASURES

The anticholinergic burden was measured for each
participant by adding up the anticholinergic scores
for individual drugs using the Anticholinergic
Cognitive Burden Scale. Scores were classified into
three levels (0 points, 1-2 points, and 23 points).
For each participant, anticholinergic burden levels
during hazard periods (day —1 to —30 before the
cardiovascular event) were compared with randomly
selected 30 day reference periods (ie, periods
between days —-61 and -180). Conditional logistic
regression determined odds ratios with 95%

Accepted: 26 August 2023

WHAT IS ALREADY KNOWN ON THIS TOPIC

Previous studies have reported an association between anticholinergic burden
and increased cardiovascular risk, but have not considered the potential issue of
protopathic bias

Research has investigated the relation between anticholinergic burden and long
term cardiovascular events, but variations in anticholinergic burden over time
require investigation

Studies examining the effect of a recently raised anticholinergic burden on the
risk of cardiovascular events are lacking

WHAT THIS STUDY ADDS

A recently raised anticholinergic burden was associated with an increased risk of
acute cardiovascular events, even after addressing the issue of protopathic bias

A dose-response relation was found between anticholinergic burden and risk of
acute cardiovascular events

The findings highlight the need to consider protopathic bias when interpreting
the results from observational studies

thelbmj | BMJ 2023;382:076045 | doi: 101136/bmj-2023-076045

confidence intervals to evaluate the association
between acute cardiovascular events and recently
raised anticholinergic burden.

RESULTS

The crossover analyses included 248579 current
cases. Participants’ average age on the index date
was 78.4 years (standard deviation 0.01), and 53.4%
were men. The most frequently prescribed drugs

with anticholinergic activity were antihistamines
(68.9%), gastrointestinal antispasmodics (40.9%),
and diuretics (33.8%). Among patients with varying
levels of anticholinergic burden in different periods,
more patients carried higher levels of anticholinergic
burden during hazard periods than during reference
periods. For example, 17 603 current cases had 1-2
points of anticholinergic burden in the hazard period
with 0 points in the reference period, while 8507
current cases had 0 points in the hazard period and
1-2 points in the reference period. In the comparison
of 1-2 points versus 0 points of anticholinergic
burden, the odds ratio was 1.86 (95% confidence
interval 1.83 to 1.90) in the case crossover analysis
and 1.35 (1.33 to 1.38) in the control crossover
analysis, which yielded a case-case-time-control
odds ratio of 1.38 (1.34 to 1.42). Similar results were
found in the comparison of 23 versus 0 points (2.03,
1.98t0 2.09) and =3 versus 1-2 points (1.48, 1.44 to
1.52). The findings remained consistent throughout
a series of sensitivity analyses (eg, cut-off points for
anticholinergic burden categories were redefined and
different scales were used to measure anticholinergic
burden).

CONCLUSIONS

An association was found between recently raised
anticholinergic burden and increased risk of acute
cardiovascular events. Furthermore, a greater increase
in anticholinergic burden was associated with a higher
risk of acute cardiovascular events.

Introduction

Ageing populations present various challenges
for healthcare worldwide, including increases in
multimorbidity rates and subsequent polypharmacy
issues. Polypharmacy has been associated with
various unintended clinical consequences, with a
prevalence reported to be as high as 90% in older
adults.'” Drugs with anticholinergic activity are
among the most commonly prescribed drugs in older
adults with polypharmacy.*® However, for most of
these drugs, anticholinergic activity is not the main
intended effect and is often considered a side effect. As
aresult, clinicians might prescribe these drugs without
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RESEARCH

@& oren access - Association between recently raised anticholinergic burden and
) cneskiorupaes| - iSK Of acute cardiovascular events: nationwide case-case-time-
control study

Wei-Ching Huang," Avery Shuei-He Yang,* Daniel Hsiang-Te Tsai,' Shih-Chieh Shao,*~
Swu-Jane Lin,” Edward Chia-Cheng Lai*

* Polypharmacy has been associated with various unintended clinical
consequences, with a prevalence reported to be as high as 90% in older adults.

* Drugs with anticholinergic activity are among the most commonly prescribed
drugs in older adults with polypharmacy.

* Anticholinergic activity is not the main intended effect and is often considered a
side effect. As a result, clinicians might prescribe these drugs without taking into
account their anticholinergic activity.

* Anticholinergic burden refers to the cumulative adverse effect of several drugs
with anticholinergic activity.
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Anticholinergic burden and acute cardiovascular events

Biological plausibility: anticholinergic activity has pro-arrhythmic and pro-
ischaemic effects that can lead to tachyarrhythmias and increased oxygen
requirements.

The onset of anticholinergic effects can be rapid after taking a drug, which
increases the likelihood of acute cardiovascular events.

Research is needed examining the risk of acute cardiovascular events in
the light of recently increased anticholinergic burden.
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Introduction

The onset of anticholinergic effects can be rapid
after taking a drug, which increases the likelihood
of acute cardiovascular events. Research is needed
examining the risk of acute cardiovascular events
in the light of recently increased anticholinergic
burden. Therefore, this study aimed to evaluate the

association between recently raised anticholinergic

burden and the risk of acute cardiovascular events.

Additionally, patients receiving anticholinergic drugs
might have several morbidities, leading to possible
confounding by indications compared with those
not receiving anticholinergic drugs.
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Case-control vs Case-Crossover (CCO) (outcome

anchored)

Vigorous Myocardial
exercise infarction
[} 1 1 T 1 1 1 I
1 1 1 1 1 1 ] 1
A : ——— — —0 —
] 1 ] ] ] T T 1
B — T— - ] - > — (Y):—— Lo -g ! >
] 1 1 T T I
c — o — O ——n —
:  —— I Sl ; | : :
1 ] 1 1 ] 1
1 1 1 oF) 1 1 ] 1
E : — —— : m H > ! ! ' :
1 1 v 1 1 1 1 ] 1
L 1 : & 1
F ] 1 . 1 ] = : : : :
C ' ! ) i : ' ;
J J J J
Midnight Midday Midnight Midday Midnight Midday Midnight Midday
Day 1 Day 1 Day 2 Day 2 Day 1 Day 1 Day 2 Day 2
Case-control method Case-crossover method
For each case, we select a control (an individual For each case, we look at the exposure status in a control
who had not experienced the event at that window 24 hours before the event. Individuals D, E, and F
time) and determine their exposure status do not experience the event and are not included

Figure 1 | Illustrative study of the association between vigorous exercise and myocardial infarction, using case-crossover and case-control study
designs. Figure shows timelines for six individuals (A to F). In a case-control study (left), individuals A, B, and C had myocardial infarctions (crossed
red circles); individuals D, E, and F are controls selected at the same times (green circles); and the exposure of interest was vigorous exertion
(occurring at the left edge of rectangles). A case-crossover design (right) compares the probability of exertion in the hour before myocardial
infarction to the same time the previous day in the same individual (empty red circles); non-cases (individuals D, E, and F) do not contribute to the
case-crossover analysis

BMJMED 2022;1:e000214.

29



Adults with hospital admissions due to incident acute cardiovascular
events between 1 January 2011 and 30 December 2018

Excluded

» 414 266 Aged <65 years on event date
378 701 Acute cardiovascular eventsin
five years before incident event

317 446

Eligible participants

Fig 3 | Flowchart of study population and selection of eligible patients
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Scales for Anticholinergic Burden Measuring

Quantification & Calculation

Scales | Drugs scored* (n) | Scoring levels | Reference
CrAS Clinician-rated Anticholinergic Scale 60 0-3 Han, 2001/2008 (USA)
ADS Anticholinergic Drug Scale 117 0-3 Carnahan, 2006 (USA)
ABC Anticholinergic Burden Classification 27 0-3 Ancelin, 2006 (France)
ACB Anticholinergic Cognitive Burden Scale 88 0-3 Boustani, 2008 (USA)
ARS Anticholinergic Risk Scale 49 0-3 Rudolph, 2008 (USA)
AAS Anticholinergic Activity Scale 99 0-4 Ehrt, 2010 (Norway)
ALS/ACL Anticholinergic Loading Scale 49 0-3 Sittironnarit, 2011 (AUS)
AlS Anti-cholinergic Impregnation Scale 128 1-3 Briet, 2017 (France)
AEC Anticholinergic Effect on Cognition 165 0-3 Bishara, 2017 (UK)
GABS German Anticholinergic Burden Scale 151 0-3 Kiesel, 2018 (Germany)
m-ACB Modified ACB 169 0-3 An, 2018 (Korea)
KABS Korean Anticholinergic Activity Scale 138 0-3 Jun, 2019 (Korea)

*Drugs scored > 0 point (having anticholinergic activity in any potency level)
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Odds ratio (95% Cl)
Analyses
1-2vs.0 23vs.0 23 vs. 1-2
Case crossover analysis 1.83 (1.80to 1.86) 2.93 (2.891t02.98) 1.60 (1.57to 1.63)

Protopathic bias
A clinician might prescribe drugs (such as antivertigo drugs for dizziness)

symptoms of cardiovascular events before a confirmed diagnosis, making
challenging to infer a causal relation or even leading to reverse causality
drug use and outcomes (that is, protopathic bias).
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DRS-Matched Case-Time-Control

Control of Population Exposure Trend Bias

derone D > (€
Index Date ase ase-crossover

30 days _30&8\& - aa@fl ORcase = ORcausal X ORyime-trend

|
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(Randomly selected) !
Matched on
Calendar Time =»>  Control-crossover
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- Non-Case

DRS: Disease risk score

Corrected association = OR_,., / OR_oiro1 = ORcaveal
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Case-Case-Time-Control

Control of Individual Exposure Trend Bias & Protopathic Bias
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Index Date ase ase-crossover

ot OR_..=0R X OR
case causal ime-trend
30 days 30 daxs— - 8ays I time-t
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]
Matched on = Control-crossover
Calenciar Time

- > I Future Case ORccmtrol = 0Rtime-trend
-3 s_dqﬁ‘:\ﬁ—%days I _ _
I I _ *Future case: Patient with a CV
7/ = event within 60-180 days after the

60 days index date of current case

Corrected association = OR ., / OR ;101 = OR

causal
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CCTC MRS

Current case

event date iEEHg Hﬁcﬁu

Index date
Case crossover

Current cases I 1
Reference periods Hazard
(one of four reference periods was randomly selected) period
l I I I [ I |

-180days -150days -120days -90days -60days -30days -1day

—y— : =) OR__ 3

Washout Matched Odds ratio for
period : calendar case crossover
§ e in current cases
Index date
RIRRIZEH]
Future cases ORCase
OR
Reference periods Hazard Futuregase > = ORCWO.
(one of four reference periods was randomly selected) period e

= S g e ey == !
| I T l I I | W L wap oR__ .

-180days -150days -120days -90days -60days -30days -1day Odds ratio for

control crossover
in future cases _/

t ) «——60t0180 days —»
Control crossover

Fig 1 | Case-case-time-control (CCTC) design and details of time windows. The case-case-time-control analysis incorporated two self-controlled
analyses—a case crossover analysis and a control crossover analysis consisting of future cases to address confounding by indication and potential
protopathic bias, respectively
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Introduction

PEE D

The onset of anticholinergic effects can be rapid
after taking a drug, which increases the likelihood
of acute cardiovascular events. Research is needed
examining the risk of acute cardiovascular events
in the light of recently increased anticholinergic
burden. Therefore, this study aimed to evaluate the
association between recently raised anticholinergic
burden and the risk of acute cardiovascular events.
Additionally, patients receiving anticholinergic drugs
might have several morbidities, leading to possible
confounding by indications compared with those
not receiving anticholinergic drugs.



Adults with hospital admissions due to incident acute cardiovascular
events between 1 January 2011 and 30 December 2018

Excluded

» 414 266 Aged <65 years on event date
378 701 Acute cardiovascular eventsin
five years before incident event

317 446

Eligible participants

Fig 3 | Flowchart of study population and selection of eligible patients
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Table 1 | Baseline characteristics of eligible patients and current cases

Characteristics
Age (years), mean (SD)

Eligible patients (n=317 446)
78.4 (0.01)

Current cases (n=248579)
78.3(0.02)

Male

169485 (53.4)

133158 (53.6)

Comorbidities

Hypertension

197349 (62.2)

155411 (62.5)

Heart failure

33910 (11.3)

26627 (10.7)

Diabetes mellitus

102673 (32.3)

81330 (32.7)

Dyslipidaemia

76099 (24.0)

60442 (24.3)

Chronic kidney disease

63408 (20.0)

49676 (20.0)

Chronic liver disease

21356 (6.7)

16997 (6.8)

Asthma

22249 (7.0)

17661 (7.1)

Chronic obstructive pulmonary disease

51496 (16.2)

40677 (16.4)

Gastrointestinal ulcer or GERD

58103 (18.3)

45864 (18.5)

Dementia 35252 (11.1) 27290 (11.0)
Parkinson’s disease 12097 (3.8) 9459 (3.8)
Epilepsy 2748 (0.9) 2103 (0.9)
Mental illness* 34009 (10.7) 26868 (10.8)
Schizophrenia 1433 (0.5) 1145 (0.5)
Osteopaorosis 23028 (7.3) 18129 (7.3)
Alcohol or drug abuse 420 (0.1) 352 (0.1)

Use of drugs with anticholinergic
activity

Antihistamines

218816 (68.9)

171518 (69.0)

Gastrointestinal antispasmodics

129764 (40.9)

102000 (41.0)

Diuretics

107 398 (33.8)

84003 (33.8)

Bronchodilators

86946 (27.4)

68181 (27.4)

Antiemetics or antivertigo agents

65409 (20.6)

51136 (20.6)

Antipsychotics

56576 (17.8)

44122 (17.8)

Antidepressants

35718 (11.3)

27874 (11.2)

Antiepileptics 29021 (9.1) 22600 (9.1)
Muscle relaxants 26740 (8.4) 20916 (8.4)
Genitourinary antispasmodics 26381 (8.3) 20614 (8.3)
Antiparkinson agents 17377 (5.5) 13550 (5.5)
Antiarrhythmic drugs 277 (0.1) 219 (0.1)

Values are numbers (%), unless indicated otherwise. Eligible patients were identified as those with a diagnosis of
major cardiovascular event and current cases as eligible patients matched with future cases.
GERD=gastroesophageal reflux disease; SD=standard deviation.
*Mental illness included depression, bipolar disorder, and anxiety.
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Table 2 | Results of case-case-time-control analysis

Higher burden in hazard Higher burden in reference

Total anticholinergic burden score Total period* period 0dds ratio (95% CI)
1-2 v 0 points
Case crossover 26110 17 603 8507 1.86 (1.83 to 1.90)
Control crossover 24683 14247 10436 9 1.35(1.33t0 1.38)
Case-case-time-controlt — — — 1.38(1.34t0 1.42)
23 v 0 points
Case crossover 45384 33174 12210 291 (2.86 t0 2.96)
Control crossover 36368 21363 15005 1.43 (1.41to 1.46)
Case-case-time-controlt — — — 2.03 (1.98 t0 2.09)
23 v 1-2 points
Case crossover 30880 19432 11448 1.56 (1.53 to 1.59)
Control crossover 24627 12703 11924 i 1.06 (1.04 to 1.08)

= 1.48 (1.44t0 1.52)

Case-case-time-controlt — —

Data are numbers of participants unless indicated otherwise. The case-case-time-control analysis incorporated two self-controlled analyses—a case crossover analysis and a control crossover
analysis consisting of future cases to address confounding by indication and potential protopathic bias, respectively.

Cl=confidence interval.
*Number of patients with higher burden in the hazard period for each corresponding anticholinergic burden category; for 1-2 v O group, patients with total burden of 1-2 points and 0 points in

the reference period were counted; for =3 v 1-2 group, patients with total burden of =3 points and 1-2 points in the reference period were counted; and so on.
tThe odds ratios of case-case-time-control analysis were obtained by dividing odds ratio of case crossover by odds ratio of control crossover.
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Main analysis*

Total anticholinergic burden score

1-2 v 0 points
1.38 (1.34t0 1.42)

23 v 0 points
2.03 (1.98 t0 2.09)

23 v 1-2 points
1.48 (1.441t01.52)

Subgroup analysis

Myocardial infarction

1.34 (1.24 to 1.45)

2.20(2.05t0 2.37)

1.64 (1.52t0 1.77)

Ischaemic stroke

1.42 (1.35to 1.50)

2.05 (1.96 t0 2.15)

1.44 (1.37 to 1.52)

Haemorrhage stroke

1.26 (1.16 to 1.37)

1.62 (1.50 to 1.74)

1.28 (1.18 to 1.40)

Arrhythmias

1.41(1.33t0 1.49)

2.17 (2.06 to 2.28)

1.54 (1.46 t0 1.63)

Conduction disorder

1.29 (1.08 to 1.53)

1.82 (1.56 t0 2.13)

1.42 (1.19to 1.68)

Syncope

1.19 (1.00to 1.42)

1.84 (1.58 to 2.15)

1.55(1.31to0 1.83)

Cardiovascular death

1.43 (1.32to 1.55)

2.43 (2.25102.63)

1.70 (1.58 to 1.83)

Sensitivity analysis

Cut-off point for anticholinergic burden categoryt

0, 1-4, 25

1.54 (1.51to 1.58)

2.46(2.3810 2.53)

0,1-9,=10

1.70 (1.67 to 1.74)

2.90 (2.75 to 3.06)

Length of hazard and reference periods 14 days

1.46 (1.43 to 1.50)

1.94 (1.89 to 1.99)

1.33 (1.28 t0 1.37)

Length of washout periods

60 days

1.34(1.31t0 1.38)

2.02 (1.98t0 2.07)

1.51 (1.47 to 1.55)

120 days

1.30 (1.27 to 1.34)

1.97 (1.93t0 2.02)

1.51 (1.47 to 1.55)

Length of interval between event dates of future cases and current cases 120-240 days

1.40 (1.36 to 1.45)

2.23 (2.16 t0 2.30)

1.59 (1.54 to 1.64)

Adjusted by drug dosing

2.81 (2.74 to 2.88)

5.43 (5.26 t0 5.62)

1.93 (1.88t0 1.99)

Adjusted by the duration of drug used

Used »3 days within 30 days

1.74 (1.6910 1.79)

2.15 (2.09 to 2.22)

1.24(1.20t0 1.28)

Used >7 days within 30 days

1.25(1.21t0 1.28)

1.32 (1.27 to 1.36)

1.06 (1.02 to 1.10)

Adjusted by time varying covariates

1.34 (1.31t0 1.38)

1.86 (1.81to0 1.91)

1.38 (1.34 10 1.42)

Other scales for measuring burden

ADS

1.40 (1.36 to 1.44)

2.20(2.15t0 2.26)

1.57 (1.53t0 1.61)

GABS

1.42 (1.38t0 1.46)

2.25(2.19t0 2.31)

1.59 (1.54 t0 1.63)

m-ACB

1.36 (1.32 to 1.40)

2.07 (2.02t0 2.13)

1.52 (1.48 to 1.56)

KABS

1.41 (1.37 to 1.45)

2.08 (2.03t02.13)

1.48 (1.43101.52)

Lag time inserted

3 days

1.23 (1.20t0 1.27)

1.70 (1.66 to 1.75)

1.38 (1.3410 1.42)

7 days

1.14 (1.11to 1.17)

1.44 (1.40 to 1.48)

1.26 (1.23 to 1.30)

Exclusion of patients with cardiovascular drugs§

1.48 (1.40to0 1.55)

1.99 (1.91 to 2.06)

1.35(1.28 t0 1.42)

Crude case crossover analysis (n=317 446)

1.83 (1.80to 1.86)

2.93 (2.89t0 2.98)

1.60 (1.57 to 1.63)

Case-time-control analysis (n=263 165)

1.59 (1.55to 1.64)

2.46 (2.39102.52)

1.54 (1.50t0 1.59)

Restriction analysis by selecting patients with chronic conditions

1.34 (1.30to 1.39)

2.02 (1.96 to 2.08)

1.51 (1.46 to 1.55)

Values are odds ratios (95% confidence intervals).

ADS=Anticholinergic Drug Scale; GABS=German Anticholinergic Burden Scale; KABS=Korean Anticholfnergic Activity Scale; m-ACB=Modified Anticholinergic Cognitive Burden Scale.

*Median time interval between event dates of current and future cases in main analysis 62 days; me
tCorresponding fields are 1-4 v 0, 25 v 0, and 25 v 1-4; 1-9 v 0, 210 v 0; the comparisons of 25 v 1-
tModian fime | : o .

§Patient number after exclusion: current cases=114 838, future cases=116223.

time interval 68.4 days.
and 210 v 1-9 were omitted because no additional information was required.
; mean time interval 129.0 days.



Meaning of the study: possible explanations and
implications

Our findings were supported by biological plausibility
from existing evidence. Drugs with anticholinergic
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automaticity and contractility, and the inhibition

of parasympathetic control over the cardiovascular
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death. Furthermore, cardiac ischaemic events can cause
cardiac dysrhythmias.” *® Other mechanisms, such
as automatic imbalance and inflammatory responses
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that the onset of anticholinergic effects can be rapid
after using certain drugs.”” > Biological plausibility

supports that recently raised anticholinergic burden
could be associated with adverse events.
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Protopathic bias might arise from the increased use
of drugs to manage early symptoms of cardiovascular
events before diagnosis. Determining whether the
anticholinergic burden caused the events or if the
events led to increased drug use is challenging. To
minimise possible protOpathic bias, we conducted
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further adjusted for in the case-case-tlme-control
analysis (supplementary information 2).'® 2% >4 %°
We also obtained a lower risk estimate when we
manipulated the lag time to investigate the drugs in
the sensitivity analyses. These findings highlighted the

need to consider protopathic bias when interpreting

the results from observational studies on this topic.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Previous studies have reported an association between anticholinergic burden
and increased cardiovascular risk, but have not considered the potential issue of

‘protopathic bias

Research has investigated the relation between anticholinergic burden and long
term cardiovascular events, but variations in anticholinergic burden over time
require investigation

Studies examining the effect of a recently raised anticholinergic burden on the
risk of cardiovascular events are lacking

WHAT THIS STUDY ADDS

A recently raised anticholinergic burden was associated with an increased risk of
acute cardiovascular events, even after addressing the issue of protopathic bias -
A dose-response relation was found between anticholinergic burden and risk of
acute cardiovascular events

The findings highlight the need to consider protopathic bias when interpreting
the results from observational studies
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Maternal diabetes andrisk of
attention-deficit/hyperactivity disorder
in offspring inamultinational cohort

of 3.6 million mother-child pairs
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Published online: 08 April 2004 Previous studies report an association bevween marernal diaberes

mellitus (MDM) and attention-deficit/hyperactivity disorder (ADHD),

often overlooking unmeasured confounders such as shared genetics and
environmental factors. We therefore conducted a multinational cohort
study with linked mother-child pairs data in Hong Kong, New Zealand,
Taiwan, Finland, lceland, Norway and Sweden to evaluate associations
between different MDM (any MDM, gestational diabetes mellitus {GDM) and
pregestational diabetes mellitus (PGDM)Y) and ADHD using Cox propor tional
hazards regression, We included over 3.6 million mother-child pairs between
2001 and 2014 with follow-up until 2020, Children who were bornto mothers

(B check for updates

with any type of diabetes during pregnancy had a higher risk of ADHD

than unexposed children {pooled hazard ratio (HR) = L16, 93% confidence
interval {CI) = 1.08-1.24). Higher risks of ADHD were also observed for both
GDOM (pooled HR = 1.10, 95% Cl = LO4-1L17) and PGDM (pooled HR = 1.39,
95% Cl = 1.25-1.55). However, siblings with discordant exposure to GDMin
pregnancy had similar risks of ADHD (pooled HR = LOS, 95% Cl = 0.94-1.17),
suggesting potential confounding by unmeasured, shared Familial factors.
Our findings indicate that there is a small-to-moderate association between
MDM and ADHD, whereas the association between GDM and ADHD is unlikely
torbe causal. This finding contrast with previous studies, which reported
substantially higher risk estimates, and underscores the need to reevaluate
the precise roles of hyperglycemia and penetic factors inthe relatonship
berween MDM and ADHD.

Globally, 165 of pregnant women experience hyperglycemia”. The
prevalence of manernal diaberes mellitus {MDM) has increased world-
wide, which is associated with the growingepidemic of obesity, sdvanc-
ing maternal age and improved dizgnostic approaches for MDM',
Theneare callslon greater atlention o the risks associated with diabetes
in pregnancy given the increasing rrend of gestational diaberes and
preexisting type 2 diabeges’. Animal studies have demonstraved the
adverse effectsof ly perglycemia during pregnancy oninflammatory

responses, intrauterine oxbdative stress and imbalance in epigenetic
mechanisms, which may contribiute 1 poor neuradevelopment in
the offspring ™.

Attention-deficiyhy peractivity disordes (ADHD) is anevrodevel-
opmental disorder characterized by hyperactivity, impulsivity and
inantentiveness”. Currently, ADHD & estimated to affect 2% 1o 7% of
children worldwide™ ", making it one of the most common disorders
amaong school-aged children. ADHD not only adversely impacts the

e=maal: carclyn.

iEkise; edward las@mail. noku.edu tw; h.zoega@unsw edw au; kenneth.mand@uclac. uk; wongick@hku.hi
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GDM  Non-MDM HR HR
Study or subgroup log[HR] s.e. Total Total Weight IV, random, 95% Cl IV, random, 95% CI
Hong Kong 0.1432 0.0320 28,662 351,942 24.9% 1.15 [1.08, 1.23] &
New Zealand -0.0040 0.0632 1,335 498,817 13.6% 1.00 [0.88, 1.13] !
MorPRESS 0.1398 0.0247 85,9M 1,801,081 28.2% 115 [1.10,1.21] -
Taiwan 0.0598 0.0114 104,890 681,832 33.3% 1.06 [1.04, 1.09] L
Total (95% CI) 230,798 3,333,672 100.0% 1.10 [1.04,1.17] “'
Heterogeneity: Tau® = 0.00; x° = 14.58, df = 3 (P = 0.002); I = 79% ‘ ‘ i i
Test for overall effect: Z = 3.18 (P = 0.001) 0.5 0.7 1 15 2
GDM vs non-MDM
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GDM Non-MDM HR HR

Study or subgroup log[HR] s.e. Total Total Weight IV, random, 95% ClI IV, random, 95% CI
Hong Kong 0.1044 0.0959 8,004 8624  19.4% 1.1 [0.92, 1.34] B
New Zealand 0.231 0.1387 3,772 4,118 1.8% 1.26 [0.986, 1.65] =
MNorPreSS 0.0677 0.07M13 28,437 32,632 26.3% 1.07 [0.93, 1.23] —T
Taiwan 0.0408 0.0266 32,578 29,408 42.4% 0.96 [0.91,1.01] .
Total (95% Cl) 72,7917 75,082 100.0% 1.05 [0.94,1.17] ?
Heterogeneity: Tau’ = 0.01; ¥’ = 6.96, df = 3 (P= 0.07); I’ = 57% ’ ’ ' ' |
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Test for overall effect: 7 = 0.87 (P = 0.38)

GDM vs non-GDM
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Conclusion

ERAlSRFEEF

In this large multinational cohort study, including over 3.6 million mother-child pairs and

leveraging a common data model and analytic approach, we found that MDM overall, GDM

and PGDM were associated with a small-to-moderate risk of ADHD in oﬂ‘"sprin& After

controlling for shared familial genetic and social factors in the sibling-matched analyses, risks

of ADHD did not differ between siblings with discordant exposure to GDM in pregnancy. Due

to the discrepancy around the within- and between-family analyses, we speculate that the

relationship between GDM exposure and ADHD may be confounded by familial factors.

Conclusion

The incidence of falls and fractures was especially high
in the pretreatment period, suggesting that factors
other than drugs, such as underlying diseases, should
be taken into consideration when evaluating the
association between the risl 3 nd
the use of cholinesterase in @,'LE”E:F; itic
drugs. The treatment periods were also associated with
a higher risk of falls and fractures compared with the
non-treatment period although the magnitude was
much lower than during the pretreatment period.
Strategies for prevention and close monitoring of the
risk of falls are still necessary until there is evidence
that patients have regained a more stable physical and
mental state.

BMJ 2021;374:n1925

Conclusions

Our study found an association between recently raised
anticholinergic burden and an increased risk of acute
cardiovascular events, even after addressing the issue
of protopathic bias. We also showed a dose-response
relation between anticholinergic burden and the risk
of acute cardiovascular events, indicating probable
causation. The findings were robust throughout a
series of analyses that controlled for_protopathic bias
and confounders unless otherwica indicatad b tha
presence of residual confour 15“%%@
drugs have anticholinergic efl k- (v
primary mechanism of action, healthcare providers
should increase their awareness of these effects and
consider reducing unnecessary drug use.

BMJ 2023;382:e076045
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Strengths and weaknesses of this study
This study evaluates the association between
recent anticholinergic burden and risk of acute
cardiovascular events. We considered variation in
1 i 1 1 i 1 Current case
total anticholinergic burden in different periods BIE T EEeiBEn

Case crossover event date

b wn +tlan Arrnmtn s TamAlii Aien e A1l AcrnbAcai A A.....,S for

i GBS CCTC and CTC g — ] e .

. (Current case)

weri — E g& time- Reference Washout Hazard

Ekiu “ﬂB {E E’ = IE period period period
con 1d1ng Case-Time-
by 1nd1cat10n owing to the self- controlled design. Index date (CngCt)ro'
Our study revealed a substantial difference in the
results obtained through case-case-time-control - [ i) e el

. . . . Reference Washout Hazard (Non-case) (ccTE)
analysis compared with case-time-control analysis, period period period
highlighting the issues of protopathic bias encountered t | Future case
in pIEViOUS Studies.lz—ll; 16 28 HOWEVEI', the case-case- Control crossover Index date event date
time-control analysis and the sensitivity analysis | : | l .
with different lag times addressed these concerns Reference  Washout  Hazard g oren (Future case)
and revealed the robustness of the association. These period period period 1

datche
findings suggest a strong association between recently L e ——— | Calendar
. . . . . . T Time
raised anticholinergic burden and an increased risk of .
8 BRIET Ll ERsiEsy

acute cardiovascular events.
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Establishment of Research Models for International
Multi-database Pharmacoepidemiologic Studies (106-

2320-B-006 -025 - MY2; 2016-2018)

External validity 0?-ff: S

iy
o | 4

Multi-country study
(racial and ethnic difference)

More comprehensive analysis to
prompt identification of medical
products’ effects

Single country, single database
clinical study = o
EES P EME 2 [

Multiple database study
(claims data + EHR + registry)

@-°
ES ag? idi
Internal validity

Translational research
(basic + clinical study) Developing Data Protective Analytical Approaches
for combination of Medical Big Data with Small

underlying Validation (107-2320-B-006 -070 -MY3; 2018-2021)
biological information
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t |

Control crossover
56




Example 1

HAEFH & IREHE



Cataract Surgery and Incidence of Retinal »
Vascular Occlusion: Population-Based Cohort

vk b
=

Study Using a Target Trial Emulation
Framework

LI-AN WANG, AVERY SHUEI-HE YANG, YU-CHEN SU, SHENG-MIN HSU, YI-HSUN HUANG, CHAW-NING LEE
SHIH-CHIEH SHAQ, SWU-JANE LIN, JA-HORUNG HUNG, AND EDWARD CHIA-CHENG LAI

# BACKGROUND: Previous studies suggested an associ-
ation between cataract surgery and retinal vascular oc-
clusion. However, the association may be artributable to
detection bias because postoperative monitoring may be
more frequent for those who receive cataract surgery than
for those who do not.

+ DESIGN:  Population-based cohort study wsing target
trial emulation framework.

« METHODS: We included patients with cataract aged 50
vears and older receiving cataract surgery or nonsurgical
interventions identified from the Taiwan National Health
Insurance Research Database between 2003 and 2018,
matched by propensity score. The primary outcome was
retinal vascular ocelusion. Cox proportional hazards mod-
els were used to compare surgery and control groups. Ad-
ditional analyses were restricted to patients who had un-
dergone fundoscopic examination within 6 months prior
to cataract surgery to address the issue of detection bias,
s RESULTS: We included 577,129 cataract surgery and
conteol pairs. We found the hazard eatio (HR) for retinal
vascular ocelusion after cataract surgery was 1.23 (95%
confidence interval (C1): 1.17-1.29), compared with the
control group. Secondary outcome analyses yielded simi-

riupplumrnr.'\l Material available ar A)O.com.
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From the Department of Op hthalmology (L
Marianual Cheng Kung Universiry Hospiral,

lile-rmrmm of Fharmacy ‘wan.ms AN
Pharmacy, Universiey of lllimois, Chi
ical Medicine {J.H.), College of Medicine, Masonal C] heng Kung Univer-
sity, Tainan, Taiwan.

Inquiries to Edward Chin-Cheng L.
Clinical Pharmacy and Pharmac
Marsonal Cheng K||n| Universiy,

choel of Pharmacy, Instiure of

Marional heng Kung L'nmemr\ Tainan,
wd_laiimail ncku e 0

il ek edu.rw

Lnll..m. af Medic
e-mail: hung

lar results for retinal artery occlusion (HR: 1.13, 95%
Cl: 1.02-1.26) and retinal vein occlusion (HR: 1.26,
95% Cl: 1.20-1.33). However, no risk of retinal vas-
cular occlusion was observed among patients who had
received fundoscopic examinations (HR: 1.06, 95% CI:
0.98-1.15) at baseline.

« CONCLUSIONS: Our study underscored the importance
of conducting complete baseline fundoscopic examina-
tions before cataract surgery to clarify whether postoper-
ative conditions are due to patients’ underlying diseases
or unintended complications of cataract surgery. (Am
] Ophthalmol 2024;268: 143-154. @ 2024 Elsevier Inc.
All rights are reserved, including those for text and data
mining, Al teaining, and similar technologies. )

INTRODUCTION

CATARACT IS THE LOSS OF LENS TRANSPARENCY DUE
Am apacification of the lens,” leading to visual im-
pairments estimated to affect over 83 million peo-
ple worldwide.” Cararacr surgery is the most commonly per-
formed ophrhalmic procedure for visual rehabilitation, with
a glokal estimare exceeding 20 million surgeries performed
annually.’ Modern cararacr surgery is considered o be safe,
and more than 54 percent of patients experience vision im-
provement after undergoing the surgery.** However, post-
operative complications can include corneal decompen-
sation, cystoid macular oedema, retinal detachment, full-
thickness macular hole and endophthalmiris.” Postopera-
tive retinal vascular occlusion has also been reporred.
Retinal vascular occlusion is a vision-threatening reti-
nal vascular disorder. It refers to a group of retinopathies
characterized by blood flow blockage in retinal arreries or
veins," referred to as rerinal arcery occlusion (RAO) and
retinal vein occlusion (RVO), respectively.' " The inci-
dence of RAQ is approximately 1 to 10 in 100,000, and
it presents with acute painless loss of monocular vision. It
is considered a form of stroke, with a similar clinical ap-

Am J Ophthalmol 2024;268: 143-154
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TABLE 2. Main Analysis and Secondary Outcome Analysis of This Study

Original Cohort
Incidence Rate (per 100,000 Person-Year) HR (95% CI)

Main analysis

Surgery group 158.89 1.23 (1.17-1.29)

Control group 129.89 Reference
Secondary outcomes
RAO

Surgery group 35.00 1.13 (1.02-1.26)

Control group 29.20 Reference
RVO

Surgery group 131.13 1.26 (1.20-1.33)

Control group 105.60 Reference

Cl = confidence interval; HR = hazard ratio; RAO = retinal artery occlusion; RVO = retinal vein occlusion.
*We included 239,683 patients in the surgery group and 128,736 patients in the control group.
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Conclusions

Cataract surgery was associated with an increased risk of retinal vascular occlusion; however, this
association may be attributable to detection bias. The findings suggested fundoscopic examination

before cataract surgery is important to confirm patients’ underlying disease and to avoid unnecessary
postoperative arguments about spurious associations.




