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[ Abstract] Objective To analyze the risk factors for cardiovascular events related to potentially inappropriate medication ( PIM)
among community-dwelling elderly people and investigate the impact of PIM on mortality in order to provide a reference for promoting
rational use of medicine. Methods Between September 2009 and June 2010, a survey was conducted on the elderly people aged =
65 years living in the Wanshou Road area of Beijing based on the Beers standard (2019 version). Parallel double entry was employed
to input the data through EpiData. SPSS statistics 25. 0 was used for data analysis. Student’s ¢ test, Mann-Whitney U test, Chi-square
test, or Fisher exact test was applied for intergroup comparison depending on data type. Multivariate logistic regression model was conducted
to analyze the influencing factors for PIM. Cox proportional hazards regression model was utilized to determine the effect of PIM on mortality.
Results For the 1 730 included elderly people, they suffered from 0-7 types of cardiovascular diseases and had polypharmacy of 0—11
types of conventional medicines. The patients with comorbidity of multiple cardiovascular diseases accounted for 50. 4% (872/1 730) ,
the incidence of polypharmacy was 8. 0% (139/1 730) , and the incidence of PIM was 18. 6% (321/1 730). Comorbidity of multiple
cardiovascular diseases (OR=2.610, 95%CI 1.974-3.451) , multiple use of drugs in the cardiovascular system (OR=1.805, 95%CI
1.215-2.681), and endogenous creatinine clearance rate (Cer) <30 ml/min (OR=2.446, 95%CI 0.991-6. 035) were risk factors
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for PIM in the elderly population in the community. Education level of college degree or above (OR=0.474, 95% CI 0.351-0. 640)
and married (OR=0. 681, 95%CI 0. 502-0. 924) were protective factors for PIM. The occurrence of PIM increased the risk of cardio-
vascular death by 78.3% (HR=1.783, 95%CI 1. 155-2.752) in the general population and 114.8% (HR=2.148, 95%CI 1. 154-3.996) in
the male. Conclusion PIM is quite common among community-dwelling old adults and can be regarded as a reference indicator for
predicting mortality risk.
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Table 1  General data of elderly population in Beijing communities

Ttem Male(n=720) Female(n=1010) P value
Age( years, x+s) 74.7+5.6 73.0+4.8 <0.01
Han Chinese[ n( %) ] 703(97.6) 988(97. 8) 0. 801
College degree or above[ n(%) ] 337(46.8) 214(21.2) <0.01
Married[ n( %) ] 656(91. 1) 767(75.9) <0.01
BMI(kg/m?, %=s) 24.9+3. 1 25.0%3.5 0.534
Smoking[ n( %) ] 134(18.6) 49(4.9) <0.01
Alcohol drinking[ n( %) ] 263(36.5) 75(7.4) <0.01
Regular physical activity[ n( %) ] 676(93.9) 900(89. 1) 0.01
Number of cardiovascular diseases[ M( Q,, 05) ] 2(1,3) 2(1,3) 0.345
Number of cardiovascular system medications used[ M(Q,, Q5) ] 1(0,3) 1(0,3) 0. 464

BMI: body mass index.
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Figure 1

Distribution of cardiovascular disease prevalence and medication use among elderly people in Beijing communities
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Table 2 Distribution of cardiovascular PIM among the elderly population in Beijing communities

Evidence Suggested

Drug type/name Inappropriate use Reason Proposal strength  strength [n(%)]
Peripheral al Blocking Used for hypertension Elevated risk of orthostatic hypoten-  Avoid Secondary Strong  6(1.7)
drug sion
Other CNS o receptor  Used for hypertension High risk of adverse reactions in the Avoid Low Strong  108(30.2)
agonists central nervous system; may cause
bradycardia, orthostatic hypotension
Digoxin As a first-line treatment for Increase risk of toxic effects Avoid Low Strong 8(2.2)
atrial fibrillation or heart failure
Rapid release nifedipine Under any circumstances Induce hypotension and myocardial Avoid High Strong  126(35.2)
ischemia
Amiodarone As a first-line treatment for More toxic than other antiarrhythmic ~ Avoid High Strong 9(2.5)
atrial fibrillation drugs
Verapamil/ diltiazem Heart failure May promote fluid retention or exacer-  Avoid or use with caution Secondary  Strong  13(3.6)
bate heart failure
NSAIDs and COX-2 Heart failure May promote fluid retention or exacer-  Avoid or use with caution Low Strong  26(7.3)
inhibitors bate heart failure
NSAIDs Chronic kidney disease grade Increase risk of acute kidney injury Avoid Secondary Strong  6(1.7)
IV or above (Cer<30 ml/min) and further decline in renal function
Aspirin For primary prevention of car- Significantly increase the risk of Patients aged= 70 years use Secondary Strong  46(12.8)
diovascular diseases bleeding in the elderly population with caution
RAS inhibitors Combined use with another Increase risk of hyperkalemia Patients with chronic kidney Secondary Strong  10(2.8)

RAS inhibitor

disease grade 3A and above

should avoid routine use

PIM: potentially inappropriate medication; CNS: central nervous system; NSAIDs: non-steroidal anti-inflammatory drug; COX-2 inhibitors: cyclooxygenase-2

inhibitors; Cer: endogenous creatinine clearance rate; RAS: renin-angiotensin system.
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Table 3  Comparison of clinical data between PIM group and non-PIM group

[n(%) ]

ITtem PIM group(n=321) Non-PIM group(n=1409) P value

Age=T75 years 156(48.6) 581(41.2) 0.016
Male 122(38.0) 598(42. 4) 0. 146
Han Chinese 311(96.9) 1380(97.9) 0.250
College degree or above 66(20.6) 485(34.4) <0.01
Married 246(76.6) 1177(83.5) 0. 004
BMI( kg/m?) 0.019

<18.5 8(2.5) 25(1.8)

18.5-<24.0 97(30.2) 542(38.5)

=24.0 216(67.3) 842(59.8)
Coexistence of multiple cardiovascular diseases 226(70.4) 646(45.8) <0.01
Multidrug use in the cardiovascular system 47(14.6) 91(6.5) <0.01
Smoking 28(8.7) 155(11.0) 0.231
Alcohol drinking 61(19.0) 277(19.7) 0.789
Regular physical activity 288(89.7) 1288(91.4) 0.336
Cer<30 ml/min 8(2.5) 15(1.1) 0. 044
Mild cognitive impairment 33(10.3) 108(7.7) 0.122
ADL damage 33(10.3) 189(13.4) 0.130

PIM: potentially inappropriate medication; BMI; body mass index; Cecr; endogenous creatinine clearance rate; ADL: activity of daily living.
R4 EFHRZENOME PIM XX E RN L EE logistic /35347

Table 4 Multivariate logistic regression analysis of cardiovascular PIM related risk factors in the elderly population of Beijing communities

Factor OR B SE Wald X? 95%CI P value
College degree or above 0.474 -0.759 0.153 24. 484 0.351-0. 640 <0.01
Married 0. 681 -0.386 0. 156 6.099 0.502-0.924 0.014
Coexistence of multiple cardiovascular diseases 2.610 0.996 0. 140 50. 456 1.974-3. 451 <0.01
Multidrug use in the cardiovascular system 1. 805 0. 550 0.203 7.380 1.215-2.681 0.003
Cer<30 ml/min 2. 446 1..000 0.462 4.676 0.991-6. 035 0.052

PIM: potentially inappropriate medication; Cer:

endogenous creatinine clearance rate.
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Table 5 Impact of PIM on all-cause mortality among elderly residents in Beijing communities
Coarse model Model 1 Model 2
Factor
P value HR(95%CI) P value HR(95%CI) P value HR(95%CI)
Total population
Continuous variable
PIM increases by 1 instance 0.013 1.282(1.053-1.561) 0.153 1. 155(0.948-1.409) 0.189 1.150(0.933-1.418)
Binary variable
No PIM occurs 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
PIM occurred 0. 058 1.271(0.992-1. 629) 0.292 1. 144(0.891-1.470) 0.398 1.118(0.863—1.448)
Male
Continuous variable
PIM increases by 1 instance 0.014 1.392(1.069-1.811) 0.022 1.373(1.047-1.800) 0. 027 1.394(1.038-1.871)
Binary variable
No PIM occurs 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
PIM occurred 0.041 1.440(1.015-2.043) 0.083 1.367(0.960—-1.947) 0.133 1.327(0.917-1.919)
Female
Continuous variable
PIM increases by 1 instance 0.179 1.216(0.914-1.616) 0.954 0.992(0.745-1.320) 0.929 0.987(0.733-1.327)
Binary variable
No PIM occurs 1. 000 1. 000 1. 000 1.000 1. 000 1.000
PIM occurred 0.348 1.184(0.833-1.682) 0. 890 0.975(0.682-1.394) 0. 862 0.968(0.671-1.397)

PIM: potentially inappropriate medication. Coarse model; PIM is included as an independent variable in the model; Model 1: adjusting for gender, age,

ethnicity, smoking status, alcohol consumption, physical activity, education level, and marital status; Model 2: further adjust the coexistence of multiple

cardiovascular diseases, multiple drug use in the cardiovascular system, BMI, cognitive function, and daily activity ability based on Model 1.

*®6 ItmEHAXESE A PIM X0 ME T HIENN

Table 6 Impact of PIM on cardiovascular mortality in elderly residents in Beijing communities
Coarse model Model 1 Model 2
Factor
P value HR(95%CI) P value HR(95%CI) P value HR(95%CI)
Total population
Continuous variable
PIM increases by 1 instance <0. 001 1.848(1.385-2.464) 0. 001 1.641(1.227-2.195) 0. 002 1.650( 1. 196-2.277)
Binary variable
No PIM occurs 1. 000 1.000 1. 000 1.000 1. 000 1. 000
PIM occurred <0.001  2.109(1.395-3.187) 0. 002 1.913(1.258-2.907) 0. 009 1.783(1.155-2.752)
Male
Continuous variable
PIM increases by 1 instance 0.001 1.903(1.315-2.755) 0.001 1.912(1.321-2.767) 0.002 2.005(1.302-3.087)
Binary variable
No PIM occurs 1. 000 1. 000 1. 000 1.000 1. 000 1. 000
PIM occurred 0.006  2.279(1.268-4.096) 0. 006 2.321(1.279-4.213) 0.016 2.148(1.154-3.996)
Female
Continuous variable
PIM increases by 1 instance 0.007  1.807(1.172-2.785) 0.072 1.484(0.965-2.282) 0. 096 1.479(0.932-2.347)
Binary variable
No PIM occurs 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
PIM occurred 0.015  2.058(1.150-3.684) 0. 056 1.789(0.985-3.250) 0. 088 1.707(0.923-3.159)

PIM: potentially inappropriate medication. Coarse model: PIM is included as an independent variable in the model; Model 1: adjusting for gender, age,
ethnicity, smoking status, alcohol consumption, physical activity, education level, and marital status; Model 2 ; further adjust the coexistence of multiple

cardiovascular diseases, multiple drug use in the cardiovascular system, BMI, cognitive function, and daily activity ability based on Model 1.
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