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SUMMARY

OBJECTIVE: To identify the use of Potentially Inappropriate Medications with imminent risk of Cardiovascular and Cerebrovascular
Adverse Events (PIM-CCVAE), in addition to the factors associated with a group of elderly individuals undergoing therapeutic care in
a Brazilian public service.

METHODS: A cross-sectional retrospective study conducted at a secondary level service located in Carapicuiba, SP, Brasil. Only elderly
individuals (260 years) who were treated in one of the outpatient departments were included. The use of PIM-CCVAE was defined based
on the PIM-CCVAEs list. In this research, we used descriptive statistics and logistic regression to identify and track possible predictors
of MPI use. All statistical analyses were performed using Stata software version 15.1 (Stata Corporation).

RESULTS: The sample included 233 elderly individuals, with a mean age of 74.9 (+ 9.4) years. Of these, 74.2% used at least one PIM-CCVAE,
with an average daily intake of 1.3 (+ 1) PIM/elderly. The presence of comorbidities, diseases of the circulatory system, polypharmacy, and
low to moderate scores in morbidity and mortality were important factors associated with an increased odds ratio for the consumption
of PIM-CCVAE. It is also emphasized that the presence of neurological symptoms proved to be a protective factor for this outcome.

CONCLUSION: Given the clinical severity and imminent risk of CCVAE in the researched group, preventive measures should be instituted
to minimize health problems related to medication in the public network.

KEYWORDS: Aged. Treatment outcome. latrogenic disease. Potentially inappropriate medication list. Drug-related side effects and
adverse reactions. Cardiovascular system.

INTRODUCTION

Cardiovascular and cerebrovascular events are,in  events related to underlying causes and iatrogenic out-
large part, responsible for the high rates of mortality =~ comes, such as: drug interactions; adverse events; use
worldwide, especially in the oldest population groups'.  of medications that aggravate the underlying condition
Due to the changes caused by the aging process, the  and/or use of drugs without scientific evidence (Poten-

elderly are more susceptible to acute and subacute tially Inappropriate Medications - PIM)?>.
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RISK FACTORS ASSOCIATED WITH POTENTIAL CARDIOVASCU

LAR ADVERSE EVEN

SIN ELDERLY INDIVIDUALS ASSISTED AT SECONDARY LEVEL

Given this scenario, Aguiar et al.® developed a list
of PIM with a potential risk for cardiovascular and
cerebrovascular adverse events in elderly patients
based on a systematic review that included 24 lists of
PIM indexed into the literature and implemented in
various places worldwide. Despite this recent index-
ation, there is still little evidence related to the use of
PIM and the potential risk of cardiovascular events in
elderly patients, especially in the oldest populations
of South America.

Given that, the objective of this research was to
identify the use of PIM with a potential risk of adverse
cardiovascular and cerebrovascular events (ADE-CC),
in addition to its associated factors in a group of elderly
patients undergoing therapeutic follow-up in a public
service located in the city of Carapicuiba, SP, Brasil.

METHODS
Research design and scope

A cross-sectional and retrospective study con-
ducted with a group of elderly individuals assisted
by a medical team with clinical subspecialties in a
secondary health care service, located in the city of
Carapicuiba, Sao Paulo, SP, Brasil.

Inclusion and exclusion criteria

The following criteria were considered for the
inclusion of patients in this study: (i) age >60 years;
(ii) both sexes; (iii) have, at least, one consultation with
the staff of the internal medicine clinic and subspe-
cialties (geriatrics, cardiology, pulmonology, nephrol-
ogy, rheumatology; neurology; general practitioners;
hematology; dermatology); (iv) and undergoing a drug
regimen (at least, one drug).

Exclusion was considered for those who met the
following criteria: (i) absence of a description of the
medications in use in electronic records, regardless
of the reason.

Analysis variables

For the characterization, we evaluated: age; sex;
medical specialties under follow-up or that were
previously followed-up by this service; time under
outpatient care in this service; the presence of mor-
bidities diagnosed and under treatment; stratification
of the clinical severity by the Charlson Comorbidity
Index (CCI)’, Charlson Age-Comorbidity Index (CACI)
online® and Functional Comorbidity Index (FCI)?; the
chief complaint of the most recent consultation; use

of continuous medication; the presence of polyphar-
macy, determined as the continuous use of >5 med-
ications?; use of psychotropic drugs and presence of
PIM wit a potential risk of ADE-CC, based on the PIM-
CCVAEs list®.

METHODS

Based on a list for patient control containing pre-
viously scheduled consultations, we conducted a sys-
tematic search of electronic records considering the
criteria described above for eligibility of the sample.
The researchers conducted filled out the survey forms
and, subsequently, this information was transferred
to an exclusive database for tabulation, stratification,
tracking, and storage of the data. All the data collected
were subjected to revision and codification, and when
inconsistency was detected, it was corrected based on
the electronic medical record.

All medicines with trade names were identified
using the dictionary of pharmaceutical specialties
and classified according to the Anatomical Therapeu-
tic Chemical Code (ATC) index on-line (version 2019),
which is recommended worldwide by the World
Health Organization Collaborating Center for Drug
Statistics Methodology, Norwegian Institute of Public
Health. This codification is recognized as an interna-
tional standard for the development of pharmacologi-
cal research and divides drugs into five levels. For this
study, we adopted the 1% level classification (organ or
system on which the medicine acts)™.

The application of the PIM-CCVAEs list for
screening PIM with a potential risk of causing: cere-
brovascular accident; transitory ischemic accident;
acute myocardial infarction; heart failure; systemic
arterial hypertension; orthostatic hypotension or
postural hypotension, bradycardia; prolongation of
the QT interval, and arrhythmias in the elderly was
employed, including for screening of factors associ-
ated with this outcome®.

Statistical analysis

We carried out a descriptive analysis of the data
obtained, which included a description of the popu-
lation studied and the distributions of absolute and
relative frequency of the categorical variables and
measures of central tendency and dispersion of
quantitative variables. The screening of factors was
done between the variables described above and the
potential iatrogenic outcome - use of PIM and risk of
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ADE-CC - through the use of multiple logistic regres-
sion per Stepwise Forward model.

For the logistic regression, we calculated the
respective odds ratios (OR), confidence interval of 95%
(95% CI), and p-value of the variables included in this
model. We selected for this model only the variables
with a p-value <0.20 and that remained in the final
model, upon adjustment and statistical significance.
All tests were carried out using the Stata software
version 15.1 (Stata Corporation, College Station, United
States), and we considered a level of statistical signifi-
cance of 5% for all tests.

RESULTS

We included in the sample 233 electronic records
of elderly patients undergoing therapeutic regimens,
whose mean age was 74.9 (+9.4) years. Of these, there
was a predominance of males (50.2%), with three or
more chronic comorbidities (86.6%), mostly circula-
tory diseases (73.8%), with an estimated moderate
relative risk of death between the indexes measured
(CCI: 2.5 £2.3 - estimated 10-year survival: 77%; CACI:
5.6 +2.6 - estimated relative risk of death: 6.38 and 95%
confidence interval: 3.07-12.2; FCI: 2.1+1.2) (Figure 1);
with complaints, mainly, of symptoms related to the
respiratory (33%) and neurological (19.3%) systems,
undergoing medical assistance from an average of 2.5
(+1.2) prescribing professionals, and for an average
period of 3 (+2.8) years under clinical assistance in
this service.

From the systematic review of the medical records,
we obtained a total of 1,548 medications prescribed
during medical assistance, with the presence of poly-
pharmacy in 72.5% of the sample and an average of 6.6
(¢ 3.1) drugs per elderly individual. In addition, 39.4%
made use of psychotropic substances continuously
and concomitant to other medicines.

Based on the ATC classification, we noticed a prev-
alence of medicines prescribed for the cardiovascular
system, followed by the digestive system and metabo-
lism, blood and hematopoietic organs, and respiratory
system (Table 1). The main medicines prescribed to
this group were acetylsalicylic acid - ASS (7.7%), sim-
vastatin (7.4%), losartan (5.6%), omeprazole (4.6%) and
carvedilol (4.3%).

We identified that 74.2% of elderly respondents
made use of, at least, one PIM with a potential risk
of ADE-CC, reaching an average of daily consump-
tion equal to 1.3 (+1) PIM/elderly. Of these, we must

FIGURE 1. USE OF THE CHARLSON COMORBIDITY
INDEX (CCI), CHARLSON AGE-COMORBIDITY INDEX
(CACI), AND FUNCTIONAL COMORBIDITY INDEX (FCI)
TO ANALYZE THE PREVALENCE OF COMORBIDITIES
IN ELDERLY INDIVIDUALS UNDERGOING OUTPATIENT
CARE. CARAPICUIBA, SP, BRASIL, 2016-2017.

highlight that 78.5% made use of medications with an
imminent risk of ADE-CC considered of lesser sever-
ity. Systemic arterial hypertension (39.5%) and the pro-
longation of the QT interval (21.2%) were the main and
potential adverse events of lower severity (Table 2).
While the potential risk of heart failure/exacerbation
(21.2%) was the most prevalent among the potential
adverse events of greater severity.

Regarding the analyses of the association between
potential ADE-CC and the other variables, we found
that the presence of comorbidities equal to or greater
than three was the variable most strongly associated
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with them. We further noted that with every one-point
increase on the scales of morbidity and mortality, the
odds ratio for the possible iatrogenic outcome ana-
lyzed was increased significantly. Like it is the case
with polypharmacy, the presence of a disease of the
circulatory system was also strongly associated with
increased risk for PIM with a potential risk of ADE-CC.

It is necessary to highlight that the presence of
neurological symptoms was a protective factor of up
to 63% in comparison with the others for the outcome

TABLE 1. ANATOMICAL CLASSIFICATION OF THE MAIN
DRUGS USED BY ELDERLY INDIVIDUALS ASSISTED IN
ATEACHING OUTPATIENT CLINIC, ACCORDING TO
THE ANATOMICAL THERAPEUTIC CHEMICAL (ATC).
CARAPICUIBA, SP, BRASIL, 2016-2017.

analyzed. Table 3 shows the main findings of the logis-
tic regression of the group researched.

DISCUSSION

In addition to being the main cause of mortality
worldwide, CADs are also an important cause of
morbidity in elderly individuals. As a result of the
characterization of the morbidity profile of the group
studied, we observed that the prevalence of chronic

TABLE 3. STEPWISE FORWARD LOGISTIC REGRESSION

ANALYSIS FOR SCREENING FACTORS ASSOCIATED WITH THE
USE OF POTENTIALLY INAPPROPRIATE MEDICATIONS (PIM)
AND THE POTENTIAL RISK OF ADVERSE CARDIOVASCULAR
AND CEREBROVASCULAR EVENTS IN ELDERLY INDIVIDUALS
UNDER THERAPEUTIC REGIMEN. CARAPICUIBA, SP, BRASIL,

Code  Anatomical Classification n (%) 2016-2017
A Digestive System and Metabolism 242 (156) Variables Univariate Analysis Multivariate Analysis
B Blood and Hematopoietic Organs 189 (12.2) OR (95% Cl) p OR (95% Cl) p
C Cardiovascular System 672 (434) Sex
D Dermatological 01(0.06) Male ] ]
G Genitourinary System and Sex Hormones 09 (0.5) Female 132(073-239) | 0349 | 173 (05-24) 0757
H Hormonal Preparations for Systemic Use, 34(27) Age
Excluding Sex Hormones and Insulin g
: ; ; 60-69 1 1
J General Anti-Infectives for Systemic Use 06 (0.3)
L Antineoplastic and Immunomodulating 02 (0.) 70-70 146 (0.70-301) | 0.311 119(046-31) | 0721
Agents >80 1.31(0.66-2.64) | 044 0.71(0.29-1.75) | 0.455
C Musculoskeletal System 53(34) Comorbidities
N Central Nervous System 166 (10.7) <3 1
P Antiparasitic Products 0(0) 23 10.55 (4.5-24.7) | <0.001
R Respiratory System 169 (10.9) DCS:
S Sensory Organs 03 (0.1) No 1 1
\Y, Various or Others 02 (01) Yes 567 (2.98-10.8) | <0.001 | 3.77 (1.65-8.58) | 0.002
Total 1548 (100) Morbidity and Mortality
CCl 1.44 (118-1.76) <0.001
TABLE 2. PREVALENCE OF MAJOR AND POTENTIAL CACI 1.29 (1.11-1.49) 0.001
CARDIOVASCULAR AND CEREBROVASCULAR ADVERSE FCI 2.38(1.71-3.31) | <0.001
EVENTS (ADE-CC) SECONDARY TO THE USE OF Respiratory symptoms
POTENTIALLY INAPPROPRIATE MEDICATIONS FOUND No 1
IN THE ELDERLY. CARAPICUIBA, SP, BRASIL, 2016-2017.
Yes 0.73(0.40-1.35) | 0.313
Potential Adverse Events n (%) Neurological symptoms
Cardiovascular and cerebrovascular adverse events (Major) - (21.46%) No 1 1
Cerebrovascular Accident 11(03.5) Yes 0.82 (0.40-1.69) | 0.592 | 0.37(0.14-0.96) | 0.041
Acute Myocardial Infarction 09 (02.9) Polypharmacy
Sudden Cardiac Death 06 (01.9) No 1 1
Heart Failure (Exacerbation of Heart Failure) 65 (21.2) Yes 11.0(5.58-21.7) | <0.001 | 6,56 (2.84-15.1) | <0.001
Cardiovascular adverse events (Minor) - (78.53%) Use of psychotropics
Systemic Arterial Hypertension 121(39.5) No 1
Heart Block 13 (04.2) Yes 143 (0.77-264) | 0.259
Postural and Orthostatic Hypotension 60 (19.6) Period under medi- | 1.01(0.89-114) | 0.903
cal assistance
Heart Arrhythmia 50 (16.3)
' OR: Odds Ratio (estimated by Stepwise Forward logistic regression); 95 Cl%: Confidence inter-
Bradyca rdia 24 (07.8) val of 95%; DCS: Disegs_es of the drculatory_ system; CC\:_ Charlson Comorbidity Index; CACI:
Prolonged QT interval 65(212) Charlson Age-Comorbidity Index; FCI: Functional Comorbidity Index.
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degenerative diseases, predominantly CAD, matches
the data given in the literature™™*2. We further noted
that considering the index of comorbidities in addition
to senescence, the relative risk of death (estimated by
the CCI, CACI, FCI) for this group was categorized
as moderate.

It is known that an increased number of profes-
sionals attending a single patient predisposes iatro-
genic outcomes®™. However, there was a relatively low
average of prescribing physicians per elderly indi-
vidual in this sample. In contrast, we found a high
rate of polypharmacy, particularly of drugs acting on
the cardiovascular system. Among these, there was
a predominance of drugs for the treatment and pre-
vention of atherothrombotic events in the elderly. In
line with these findings, Brasil has an estimated prev-
alence between 5% and 8% of coronary disease in the
adult population, which makes it the main cause of
mortality. For this reason, actions for the progressive
reduction of the mortality rate from cardiovascular
diseases are being implemented since, in most cases,
these are measures liable to interventions™.

It is important to highlight in this group that 74.2%
of the elderly individuals made use of, at least, one
MPI with an imminent risk of ADE-CC. This is a
particular concern for researchers, considering the
clinical vulnerability of the group researched. Among
the potential risks of ADE-CC of lower severity, sys-
temic arterial hypertension was the most prevalent,
whereas, among the ADE-CC of greater severity,
heart failure/exacerbation was the main potential
risk. These data indicate that a portion of the diseases
related to the circulatory system may be influenced
by medication. However, this has been little explored
by researchers and neglected by professionals in clin-
ical practice.

Brazilian studies have great variability in the prev-
alence of PIM consumption™. However, it should be
considered that this wide variation in prevalence is
justified in detriment of two major aspects: (i) sample
size and (ii) the difference in the application of sepa-
rate instruments for screening PIM, thus, hindering
further analyses.

Among the factors associated with the consump-
tion of PIM with a potential risk of ADE-CC found
here, the presence of variables related to clinical
conditions were the main ones associated with this
outcome, such as: the presence of comorbidities, dis-
eases of the circulatory system, score in addition to
the risks of morbidity and mortality, and the use of

polypharmacy. It is important to highlight that since
this is a group of individuals undergoing an active pro-
cess of aging, whose changes facilitate the increasing
rates of chronic conditions, i.e., three or more comor-
bidities, particularly cardiovascular conditions, this
led to the high consumption of medicines, predispos-
ing iatrogenic outcomes, as evidenced. Studies have
shown a significant and increased risk for the con-
sumption of PIM in elderly patients with comorbid-
ities, particularly cardiovascular diseases and in the
presence of polypharmacy, in line with the findings
of this study™"".

We should warn that, although these findings
are unprecedented, they corroborate their consol-
idation, in addition to acting as indicators for the
pharmacological management of risk groups. These
findings corroborate the development of preven-
tive measures targeted at the elderly in health care
services, in order to avoid the inappropriate con-
sumption of medicines, emergence of potential inter-
actions and adverse events, increase in the number
of hospital admissions, and even the prolongation of
hospitalization™8.

It is interesting to highlight the occurrence of an
unprecedented finding: the presence of neurological
symptoms as a 63% protective factor to ADE-CC. The
presence of symptoms such as headache, insomnia,
amnesia, and mental confusion had an unexpected
weigh on this analysis and needs to be further inves-
tigated in this scenario.

Limitations

This study has some limitations. The results do
not allow for generalization to all elderly individuals
because the study included only individuals under-
going clinical follow-up in teaching outpatient clinic
of a secondary hospital located in Carapicuiba, SP,
Brasil. The analysis of undesirable outcomes, such
as functional deterioration, hospitalization, admission
in emergency care services, institutionalization, and
death was not assessed given the scope of the analysis
and the nature of the study design.

It is important to highlight that, due to the limita-
tions of the clinic’s digital system, the absolute out-
lining of prior hospitalizations per elderly individual
was impaired. However, it is estimated that nearly
two-thirds of the elderly individuals undergoing fol-
low-up in this outpatient clinic of medical special-
ties have already had at least one hospitalization in
this service.
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CONCLUSION

The vast majority of the elderly patients included
in this study were part of a group of imminent risk
for ADE-CC. It should be noted that, in addition to the
considerable risk of morbidity and mortality in this
group, in most cases, the therapeutic care provided
focused on the treatment and prevention of athero-
thrombotic events.

The screening of risk factors showed that having
three or more comorbidities, diseases of the circula-
tory system, making use of polypharmacy, and having
a moderate score in indexes of morbidity and mortality
were important factors associated with an increased
odds ratio for the use of PIM with a risk of ADE-CC. It
is also worth mentioning that the presence of neurolog-
ical symptoms was a protective factor for this outcome.

RESUMO

OBJETIVO: Identificar o uso de Medicamentos Potencialmente Inapropriados (MPI) com risco iminente de EAM cardiovascular e cere-
brovascular (EAM-CC), além dos fatores associados a um grupo de idosos em vigéncia terapéutica de um servico publico brasileiro.

METODOS: Estudo seccional e retrospectivo realizado em um servico de nivel secunddrio localizado em Carapicuiba, SP, Brasil. Incluiram-se,
apenas, idosos (idade 260 anos) que foram tratados em um departamento de atendimento ambulatorial. O uso de MPI com risco imi-
nente de EAM-CC foi definido empregando a lista PIM-CCVAEs. Nesta pesquisa, apropriou-se da estatistica descritiva e de regressdo
logistica para identificacdo e rastreio de possiveis preditores de uso de MPI. Todas as andlises estatisticas foram realizadas usando o
software Stata version 15.1 (Stata Corporation).

RESULTADOS: Incluiram-se, na casuistica, 233 idosos, com média de idade igual a 74,9 (29,4) anos. Destes, 74,2% faziam uso de pelo
menos um MPI com risco de EAM-CC, atingindo uma média de consumo didrio igual a 1,3 (+ T) MPl/idoso. Verificou-se que a presenga
de comorbidades, doengas do aparelho circulatério, polifarmdcia e score baixo a moderado em indices de morbimortalidade foram
importantes fatores associados ao aumento da razdo de chances para o consumo de MPI com risco de EAM-CC. Ressalta-se ainda
que a presenga de sintomas neurolégicos mostrou-se como fator protetor para este desfecho.

CONCLUSAO: Dada a gravidade clinica e o risco iminente de EAM-CC do grupo pesquisado, medidas de prevengdo devem ser instituidas
com o intuito de minimizar os problemas de satde relacionados & medicacdo na rede publica.

PALAVRAS-CHAVE: [doso. Resultado do tratamento. Doenga iatrogénica. Lista de medicamentos potencialmente inapropriados. Efeitos

colaterais e reagées adversas relacionados a medicamentos. Sistema cardiovascular.
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