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SAFE ALTERNATIVES FOR TREATING HYPERTENSION - AND DIABETES IN
OLDER ADULTS OF THE FEDERAL DISTRICT - BRAZIL

ABSTRACT

Introduction: This study aims to present alternatives available in the Unified Health System
for de-prescribing potentially inappropriate drugs (PIM) or potential drug interactions (PDI) in
the treatment of hypertension or diabetes mellitus (DM) in the elderly in the Federal District.
Methods: A cross-sectional study was carried out with an analysis of prescriptions to identify
PIM and an analysis of clinical protocols and guidelines. The aim was to present alternatives
from the list of standardized medicines of the Federal District Health Department and the
Brazil's Popular Pharmacy Program. Results: The most frequent PIM was insulin (13.7%),
followed by clonidine (1.6%) and glibenclamide (1.0%). The most frequent PDI was between
angiotensin II receptor blockers, angiotensin-converting enzyme inhibitors or potassium-
sparing diuretics (6.6%). Discussion: Antidiabetics with a lower risk of causing hypoglycemia,
such as metformin and dapagliflozin, are available from the Federal District Health Department
and the Brazil's Popular Pharmacy Program. Modified-release gliclazide is an alternative to
sulfonylureas, with advantages in terms of efficacy in glycemic control, cardiovascular safety
and low potential for triggering hypoglycemia; however, free access is restricted to the Federal
District Health Department. The availability of thiazide diuretics, beta-blockers and calcium
channel blockers in the SUS makes it possible to associate antihypertensives that act on the
renin-angiotensin system more safely. Conclusion: The differences between the List of
Medicines of the State of the Federal District and the Brazil's Popular Pharmacy Program
showed that the Federal District Health Department offers more options for treating
hypertension or DM, including safer alternatives for older adults and the possibility of more
effective drug combinations.

Keywords: deprescriptions; potentially inappropriate medication list; hypertension; diabetes

mellitus; aged; access to essential medicines and health technologies.

INTRODUCTION

The high prevalence of chronic non-communicable conditions such as systemic arterial
hypertension (SAH) and diabetes mellitus (DM) among older adults increases the demand for
pharmacological treatment, which has led to an increase in both the number of drugs prescribed
and the complexity of therapeutic regimens, especially when considering the coexistence of

comorbidities. Additionally, the pharmacokinetic changes that are part of the aging process,
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which reduce the metabolism of drugs, while potentiating their effects, contribute significantly

to the greater sensitivity of this age group to adverse events'=.

In this sense, the American Geriatrics Society (AGS) developed the Beers Criteria (AGS
Beers Criteria®), which are a list of drugs and drug interactions that are potentially
inappropriate for older individuals. These criteria are intended to advise healthcare
professionals on with drugs or combinations that should be avoided in older people, in most
cases or in specific situations, such as certain medical conditions. The Beers Criteria have
gained significant importance among diverse group of professionals, including clinicians,

educators, researchers, health service administrators and regulators®.

The AGS classifies certain drugs as potentially inappropriate medicines (PIMs) for use
in older adults when the risk of them causing adverse reactions exceeds the expected benefit

for the person or when a safer, better tolerated or more effective alternative is available®~.

Therefore, a potential drug interaction (PDI) occurs when one drug modifies the
intensity of the pharmacological effects of another, increasing or decreasing the expected result
of pharmacotherapy. PDI is more frequent with polypharmacy>>¢. The World Health
Organization (WHO), defines polypharmacy or polymedication as the continuous and

concomitant use of four or more drugs (with or without a prescription) by a patient’.

It is imperative to establish effective therapeutic strategies aimed at intervening and
optimizing the use of drugs, given the adverse reactions that can be triggered by the use of
potentially inappropriate drugs or drug combinations. These practices should be applied
consistently to older adults population in order to mitigate possible problems associated with
the inappropriate use of drugs. Among the strategies adopted to promote rational use is drug
deprescribing, a method that seeks to rationalize the therapeutic regimen by discontinuing
potentially unnecessary or inappropriate drugs. In the context of polymedication, this procedure

becomes fundamental for reducing risks and maximizing therapeutic results®.

However, one of the main barriers to de-prescribing drugs or inappropriate combinations
is the difficulty of discontinuing the use of essential drugs due to the health professional's lack
of knowledge and skills in replacing them with a safer and more effective alternative drug’, or

even the availability of another safer alternative.
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The aim of this study was to present alternative drugs available in the Unified Health
System (SUS) to replace the most frequent PIMs or PIMs used to manage hypertension or
diabetes mellitus in prescriptions for older adults seen at a Basic Health Unit in the Federal

District.

METHOD

The first stage was a cross-sectional, descriptive-exploratory study with a quantitative
approach. This documentary analysis aimed to identify the most frequent medications and
possible inappropriate interactions in the prescriptions of older adults being treated for

hypertension or diabetes mellitus.

This study involved collecting and analysing prescriptions in Primary Health Care in
the Southern Health Region of the Federal District Health Department. Specifically, it was
conduced in a Basic Health Unit located in the administrative region of Santa Maria, Federal
District. The Basic Health Unit in the study has 11 family health teams, six oral health teams, a
laboratory test collection point, a pharmacy, medication, vaccines and dressing rooms. It also
there is an X-ray room and a multiprofessional support team.

The drugs dispensed in the basic units follow the Federal District Health
Department’guidelines and are included in the List of Medicines of the Federal District!®.
Considering the selected scenario, Ordinance No. 250, of December 17, 2014!! establishes the
technical and administrative guidelines for the prescription and supply of drugs and health
products within the scope of primary care, under the jurisdiction of the Federal District Health
Department. The dosage of the drugs is determined by the quantity supplied for a maximum of

30 days of treatment.

The medications available in Basic Health Unit pharmacies meet the main needs of
Primary Health Care. However, any qualified health professional can prescribe medications and
health products based on protocols approved by the Federal District Health Department or the
Ministry of Health, as well as on resolutions from the respective professional councils. The
prescription must comply with the technical-administrative and health standards to be filled by
any Basic Health Unit in the Federal District. The supply of medications is not restrited based

on the administrative region or address of the user’s residence. The Basic Health Unit of
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reference, establishment or health unit responsible for issuing the prescription (public or

)10,11

private is also not a factor in these restrictions.

The prescriptions that were filled during the month of August 2022 were collected and
analyzed because of the continuous use nature of drugs under analysis and monthly frequence
of dispensing service carried out by the pharmacy. This strategy was implemented to avoid
repeating prescriptions, given that patients are scheduled to return every month, and due to the
constant flow of appointments at the pharmacy. It is important to note that there were no

holidays or interruptions in the operation of the Basic Health Unit or the pharmacy.

The dispensing system SIS-Materiais (A/phalink®) filtered all the appointments made in
August 2022 for people aged 65 or over on or before July 31, based on their date of birth, to to
identify the prescriptions that would be analyzed in the study,

Next, an analysis was made of the medications or health products dispensed in each
recorded visit. This made it possible to select prescriptions for people aged 65 or over from the
second copies on file. Documents issued in both the public and private health systems in the
Federal District within 365 days and containing at least one medication for continuous use in
the treatment of SAH or DM were considered for inclusion in the study. In the research process
excluded prescriptions containing only drugs related to other clinical conditions and

prescriptions for drugs under special control.

Medication was dispensed according to the treatment protocols for diabetes mellitus or

hypertension were documented, and these prescriptions were chosen for analysis.

The PIM and PDI adopted were those outlined by the American Geriatrics Society and
indicated in the Beers Criteria, published in 2019. We evaluated the criteria for all
antihypertensive and antidiabetic drugs, regardless of whether or not they were listed in the List

of Medicines of the State of the Federal District or in the National List of Essential Medicines'?.

Regarding antihypertensive pharmacotherapy, all the drugs and combinations included
in the Brazilian Guidelines for SAH!?® were taken into account. For antidiabetics, the Brazilian

Diabetes Society' treatment regimen was considered, including all drugs in it.

In the second stage, we tried to identify alternative substitutions for the most frequently

used drugs and identified inappropriate interactions. We based these findings on the List of
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Medicines of the State of the Federal District'®, which lists the essential drugs standardized by
the Federal District Health Department, and the drugs made available by the complementary

Brazil's Popular Pharmacy Program!'c.

In this context, we analyzed the pharmacological treatment flowchart of the Clinical
Protocol of Therapeutic Guidelines'” for diabetes mellitus, currently approved by the Ministry
of Health, and the current Protocol for the Management of Diabetes Mellitus at the Federal
District Health Department'®. Our goal was to identify which oral antidiabetics and insulins are

indicated for pharmacological management.

These is currently, there is no Clinical Protocol of Therapeutic Guidelines for the
management of hypertension in the SUS. In view of this, we analyzed the treatment algorithm
recommended in the Brazilian guidelines for arterial hypertension'?, the Ministry of Health’s
Care Line for Adults with Hypertension' and the current Federal District Health Department

Protocol for the Management of Systemic Arterial Hypertension in Primary Health Care?’.

The guiding documents were then compared to the lists of medicines available from the
Federal District Health Department and the Brazil’s Popular Pharmacy Program. This was done
to identify the options that can be accessed free of charge and that are safer for continuous use

by older adults on the SUS.

The project was approved by the Research Ethics Committee under the certificate of
submission for ethical appraisal 66652722.9.0000.5553. This study was conducted with strict
confidentiality, safeguarding the privacy and security of user and prescriber data. We only
collected technical information regarding the medications in the prescriptions. The study did

not establish direct contact with users, so the free and informed consent form was waived.

RESULTS

During the month of August 2022, a total of 6,867 appointments were made, wich 1,884
(27.4%) of these appoitments designated for individuals aged 65 and over. Of these, 1,245
(N=6,867; 18.1%) involved medication for the management of diabetes or hypertension,
representing 66.1% of prescriptions for older users (Figure 1). The prescriptions of these

patients were selected for analysis.
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Figure 1 - Number of visits for access the medication in August 2022, at the Basic Unit Health

in Santa Maria, Federal District.

Dispensation for DM and/or
hypertension treatment: 1245

— Other CCD: 296

— Acute treatment: 126

_| Patients under 65 years
old: 4983

— Psychotropic medications: 104

Total dispensations: 6867

—  Follow-up dispensations: 38

| [Patients aged 65 years or
older: 1884
— Stock adjustment: 34

— Other federal units (states): 19

— Home-care: 11

—  COVID-19 rapid test: 11

Note: DM: diabetes mellitus; CCD: chronic non-communicable diseases.
Source: Own authorship (2024).

After examining the 1,245 prescriptions selected, it was found that 301 of them (24.2%)
included at least one PIM or PDI according to the Beers Criteria®. Of these, 232 (71.7%)
prescriptions contained at least one PIM, 83 (27.6%) had some PDI and 14 (4.7%) contained
both PIM and PDI. This accounts for 301 prescriptions (Table 1).
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Table 1 - Frequency of inappropriate medications and potential drug interactions in

prescriptions for the older adults, according to the Beers Criteria (Santa Maria, Federal District,
2022).

% of total prescriptions % of total
N with PIM or PDI prescriptions
(n=301) (N=1245)
Presence of PIM or PDI in the prescription
Yes 301 - 24,2
No 944 - 75,8
Frequency of prescriptions with PIM or PDI
PIM Only 218 72,4 17,5
PDI Only 69 22,9 5,5
PIM + PDI 14 4,7 1,1

Note: PIM: potentially inappropriate drugs; PDI: potential drug interaction; N: total number of prescriptions

analyzed in the study; n: total number of prescriptions with inappropriate drugs or drug interactions identified in
the study.

Source: Own authorship (2024).

The analysis of the prescriptions containing PIM (n=232), revealed that insulin was the
most prevalent PIM (Table 2), present in 73.3% of these prescriptions, which corresponds to

13.7% of the total prescriptions analyzed (N=1,245).
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Table 2 - Potentially inappropriate medications used by older adults, according to the Beers

Criteria (Santa Maria, Federal District, 2022).

% of total %, of total
(1]

N e pripion
(n1=232) (N=1245)
Presence of PIM in the prescription
Yes 232 - 18,6
No 1013 - 81,4
Distribution and frequency of PIM
Hypoglycemic and antihyperglycemic agents
Insulin 170 73,3 13,7
Long-acting sulphonylurea: Glibenclamide 12 5,2 1
Thiazolidinediones/Glitazones: Pioglitazone 4 1,7 0,3
Antihypertensives
a2-adrenergic agonists: Clonidine 20 8,6 1,6
Non-dihydropyridine CCB: Verapamil 11 4,7 0,9
a2-adrenergic agonists: Methyldopa 8 34 0,6
Dihydropyridine CCBs: Nifedipine (immediate release) 6 2,6 0,5
al adrenergic antagonists: Doxazosin 6 2,6 0,5
Non-dihydropyridine BCC: Diltiazem 6 2,6 0,5

Note: PIM: potentially inappropriate drugs; PDI: potential drug interaction; CCB: calcium channel blockers; N:
total number of prescriptions analyzed in the study; n: total number of prescriptions with potentially inappropriate
drugs identified in the study.

Source: Own authorship (2024).

As for the prescriptions with PIMs (n=83), the interaction between angiotensin II
receptor blockers (ARBs), angiotensin-converting enzyme inhibitors (ACEIs) or potassium-
sparing diuretics (K") was the most common potential drug interaction, found in 92.5% of the

prescriptions with PIMs, representing 6.6% of the total prescriptions analyzed (Table 3).
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Table 3 - Potential drug interactions used by older adults, according to the Beers Criteria (Santa

Maria, Federal District, 2022).

% of total
prescriptions with

% of total

N PDI prescriptions
(n=83) (N=1245)
Presence of inappropriate interaction in the
prescription
Yes 83 - 6,7
No 1162 - 93,3
Distribution and frequency of PDI
Antihypertensives
ARB with K*
Losartan with Spironolactone 56 67,5 4.5
Association of Sacubitril and Valsartan with
Spironolactone 7 84 0.6
Olmesartan with Spironolactone 2 2.4 0,2
Associatiog of chubitril and Valsartan OR | 12 0.1
Losartan with Spironolactone* ’ ’
Valsartan with Spironolactone 1 1,2 0,1
ACEI with K-sparing diuretic*
Enalapril with Spironolactone 12 14,5 1,0
ARB with ACEI
Losartan with Enalapril 2 2.4 0,2
Losartan with Captopril 1 1,2 0,1
ol adrenergic antagonists with loop diuretics
Doxazosin with Furosemide 1 1,2 0,1

*prescription that indicated the possibility of using both associations;

Note: PDI: potential drug interaction; ACEI: angiotensin-converting enzyme inhibitors; ARB: angiotensin II
receptor blockers; N: total number of prescriptions analyzed in the study; n: total number of prescriptions with

potentially inappropriate drugs identified in the study.

Source: Own authorship (2024).

The Table 3 lists the options available in the the List of Medicines of the State of the

Federal District and in the Brazil’s Popular Pharmacy Program '>!®, for substitution in the event

of non-prescription of the PIM or PDI identified in the prescriptions after analysis of the

documents provided in the methods.
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Table 3 - Options available in the SUS for de-prescribing medications and inappropriate

interactions for older adults.

Medication and

Possible substitute or precaution for use if there is no substitute

inappropriate the List of Medicines of Brazil’s Popular
interactions the State of the Federal Pharmacy Program Beware if kept
District 1 15,16
Avoid  insulin  therapy
’ . v 1 .
Insulin  pen  (carpule): R " Y rapid or
ultrafast insulins, without the
ultrafast, regular, NPH, . .
. . . Insulin pen (carpule): | simultaneous use of
Insulin Determir and  glargine; . . .
. . . regular and NPH intermediate or long-acting
(dispensing according to o
insulin. Carry out self-
protocol) .
monitoring  of  glucose
levels®>17:20,

Long-acting

Gliclazide MR 30 or 60 mg

There is no safer
alternative available for

If possible, carry out self-
monitoring  of  glucose

Sympatholytics of
central action (0.2-
adrenergic
agonists)

Hypertensive emergency
(parenteral): Nitroglycerin,
Metoprolol and Furosemide

Captopril (25
Anlodipine (5 mg)

mg);

sulphonylureas the older adults levels®.
Metformin 850 mg
(common); Metformin 500 mg | Use with caution in the older
(common and XR) or | adults with asymptomatic
o 850 mg (common); HF, on insulin therapy, at risk
Gliclazide MR 30 or 60 mg; of HF, osteoporosis, falls,
fractures or macular edema.
Thiazolidinediones Dapaglifozin 10 mg; Contraindicated in cases of
(Glitazones) Dapaglifozin 10 mg; ’ symptomatic HF.
Thiazolidinediones are not
incorporated into the SUS
Tnsulin pen (carpule): ultra- NP H. and. regul.ar because they are not cost-
fast, regular, NPH, determir insulin o vial | effective compared to those
> V > presentation available3:14:17:20.
and glargine (Dispensed
according to protocol)
Increased risk of hypotension
Dihydropyridine Hypertensive crisis: and myocardial ischemia.
BCCs: Nifedipine | ~ aptopril 25 mg); ' o The existence of effective
(immediate Anlodipine (5 mg or 10 mg) Hypertensive crisis: and better tolerated
release) alternatives makes the use of

this agent inadvisable'?.

They can cause bradycardia
and orthostatic hypotension.
Clonidine presents a risk of
rebound effect with abrupt
discontinuation'?. Not
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recommended as first-line
treatment for hypertension?!.

BCC Non-
dihydropyridines

ol adrenergic
antagonists (alpha-
blockers)

Sympatholytics of

central action (0.2-
adrenergic
agonists)

Associations
between ARBs or
ACE inhibitors or
potassium-sparing
diuretics

Associations of al
adrenergic
antagonists with
loop diuretics

Thiazide diuretics or similar:

Hydrochlorothiazide 25
mg); Indapamide (1.5 mg)

ARB or ACEL:
Losartan (50 mg);
Enalapril (5 mg and 20 mg);

Captopril (25 mg)

BCC:

Anlodipine (5 mg or 10 mg)

Non-cardio-selective
betablocker:

Propanolol (40 mg)

Cardioselective
betablockers:

Atenolol (50 mg and 10 mg);

Metoprolol (25 mg or 50
mg);

Carvedilol (3.125 mg, 6.25
mg and 12.5 mg)

Direct vasodilators:

Hydralazine (50mg)

Thiazide
similar:

diuretics or

Hydrochlorothiazide
(25 mg)

ARB or ACETI:
Losartan (50 mg);
Enalapril (10 mg);

Captopril (25 mg)

BCC:

Anlodipine (5 mg)

Non-selective beta-
blocker:

Propanolol (40 mg)
Cardioselective
betablockers:

Atenolol (25 mg);

Metoprolol (25 mg)

The selection of
combinations of
antihypertensive drugs
should follow the preferred
scheme of drug
combinations, taking into

account the mechanisms of
action and synergy. The
combination of drugs should
involve agents with different
mechanisms of action in
order to optimize the
antihypertensive effect,
acting synergistically on
different pathophysiological
pathways and inhibiting
counter-regulatory
mechanisms. The  other
classes of antihypertensive
drugs (centrally acting drugs,
aldosterone antagonists and
direct vasodilators), as well
as other invasive treatment
modalities in the sympathetic
system, should be seen as
exceptional and non-routine
options for the treatment of
older adults'.

Note: BBC: calcium channel blockers; ACEI: angiotensin-converting enzyme inhibitors; ARB: angiotensin II
receptor blockers; XR: eXtended release; MR: modified release; HF: heart failure; IUD: diuretics; SUS: Unified

Health System

Source: Own authorship (2024).
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DISCUSSION

Other similar studies carried out in Primary Health Care in Rio de Janeiro*?, Minas
Gerais®®, Porto Alegre?* and Paraiba®’, identified the use of PIM in 35.4%, 32.9%, 55.1% and
44.8% of prescriptions, respectively. In these cases, the prevalence was higher than in this study.
However, it is important to note that these studies analyzed a considerably small number of

prescriptions and did not focus their analyses on specific clinical conditions.

Glibenclamide is highlighted as one of the most frequently prescribed PIMs in studies
conducted in Rio de Janeiro?’, Porto Alegre®* and Paraiba®. A study carried out with
community-dwelling older adults in China?®, analyzing the prescriptions of 8,235 patients,
revealed that the use of PIMs was present in 32.2% of the documents, with insulin being the
second most frequent PIM, just behind estazolam (benzodiazepine). These results are consistent

with those of the present study when evaluating hypoglycemic agents.

The Clinical Protocol of Therapeutic Guidelines for the treatment of DM, the Guidelines
of the Brazilian Diabetes Society and the Federal District Health Department management
protocol all recommend starting pharmacological management with metformin monotherapy.
If the patient does not achieve the therapeutic goals, the use of other antidiabetics is
indicated'*!”"!®, The main biomarker in the assessment of DM is glycated hemoglobin (HbA1c),
with the aim of achieving values <7.5% in healthy older adults and <8.0% in compromised
elderly individuals. In the case of the very compromised older adults, who have a terminal
illness or severe functional or cognitive impairment, there is no established HbAlc target and

the aforementioned guideline recommends avoiding symptoms of hypo- or hyperglycemia'®.

Compared to sulphonylureas, metformin, as the first choice of antidiabetic, shows
beneficial effects on HbAlc, weight and cardiovascular mortality’®. Metformin is
contraindicated in patients with renal or hepatic insufficiency'’ and it should be noted that the
Federal District Health Department protocol recommends that in cases of patients with impaired
renal function, specifically with a glomerular filtration rate (GFR) < 30 mL/min/1.73m? or
serum creatinine > 1.7mg/dL, the drug should be discontinued and replaced with NPH insulin

(morning and evening)!®,
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The AGS advises against the use of sulfonylureas as the first choice of antidiabetic
unless there are no viable alternatives. If necessary, it is recommended to opt for short-acting
sulphonylureas, such as glipizide, rather than long-acting ones, such as glibenclamide or
gliclazide®. This recommendation is based on the higher risk of cardiovascular events, such as
ischemic stroke, and hypoglycemia associated with sulfonylureas compared to other therapeutic

options’>.

Although the Beers Criteria published in 2019 considered gliclazide to be a safer
sulfonylurea option due to its lower risk of hypoglycemia®. However, the 2023 update now
classifies all long-acting sulfonylureas as PIMs, including gliclazide on the list’. It is also
important to note that gliclazide is not authorized by the Food and Drug Administration (FDA)

and is therefore not marketed in the United States?’.

Although it is classified as an PIM in the United States, gliclazide is used in other
countries and studies have concluded that the modified-release formulation, administered once
a day, provides good efficacy in 24-hour glycemic control, comparable to most other
hypoglycemic agents. Hypoglycemia and weight gain are less frequent than with other
sulfonylureas. Similarly, cardiovascular events have a lower incidence with the use of
gliclazide®®?. Therefore, in this study, it was presented as an option to the use of other

sulfonylureas.

Although glipizide was presented as an option in the Beers Criteria, when compared to
the other sulphonylureas it did not show any advantages in the studies carried out. With regard
to the risk of hypoglycemia, it has similar results to other drugs in the class and with regard to

cardiovascular safety and HbA I ¢ reduction, it has shown inferior efficacy®”?.

Glipizide is registered with the National Health Surveillance Agency (Anvisa) and is
available for sale, but is not supplied by the SUS. The Maximum Government Sales Price
(PMVG)*, established by Anvisa, defines the maximum price applied to purchases of
medicinal products by public administration entities. The PMVG list only includes the price of
the reference drug for glipizide, Minidiab® (Pfizer), with a maximum price of R$1.04 per single
5 mg tablet, not including the Tax on the Circulation of Goods and Services (ICMS).
Considering the WHO-defined daily dose (DDD) is 10 mg. The estimated monthly cost of
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treatment is R$62.40 per patient. In comparison, using the same parameters, the cheapest

monthly treatment with gliclazide MR 60 mg would cost R$34.71.

Documents from the Ministry of Health and the Federal District Health Department
indicate sulfonylureas as the second oral antidiabetic option for combination therapy and, in
particular, the updated Clinical Protocol of Therapeutic Guideline, drawn up by the Ministry of
Health, recommends preferably using gliclazide in older adults, in order to reduce the risk of
hypoglycemia!”!8. However, this recommendation is not included in the Federal District Health

Department protocol.

The recent Federal District Health Department protocol, approved by the
Undersecretariat for Comprehensive Health Care, does not address the risk and consequences
of severe hypoglycemia in older adults related to the use of sulfonylureas, especially
glibenclamide and insulins. The protocol’s failure to consider the other particularities of
pharmacological treatment for the management of diabetes mellitus in older adults, particularly
PIMs. In this context, the current protocol fails to emphasize the importance of prescribing safe

drugs for older adults in order to minimize risks and possible complications.

Despite its classification as an PIM, insulin is used in older adults due to the often
absolute deficiency in its secretion®!. The Clinical Protocol of Therapeutic Guidelines and the
Federal District Health Department protocol indicate insulin therapy for people who are unable
to reach the therapeutic HbAlc target with oral hypoglycemic agents'”!®, In primary care in the
Federal District!® and in the Brazil’s Popular Pharmacy Program'>, NPH and regular insulin are
supplied in vials and pens. In specialized component pharmacies, ultra-fast-acting and long-

acting insulin analogues (determir and glargine) are available in pens for application!®!*,

It is essential to emphasize the availability of insulin pens (carpule) in the SUS. These
devices are purchased and distributed to the states by the Ministry of Health and are dispensed
in public pharmacies'>. Compared to the conventional use of vials and syringes, pens offer
advantages in terms of precision, safety and ease of use, especially when administering higher
doses. This option simplifies the insulin administration process, improving patients' quality of
life and reducing complications associated with inadequate administration®?. Thus, its use may
be of greater benefit to older adults, the illiterate (illiterate and semi-literate), those with reduced

visual acuity, and essential tremors'.
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The updates to the Beers Criteria and the American Diabetes Association's DM care
guidelines recommend the use of Continuous Glucose Monitoring (CGM) devices or glucose
sensors by older adults, especially those on insulin therapy or using sulfonylureas, in order to
reduce the risk of hypoglycemia and glycemic variability, contributing to a reduction in HbAlc
levels?’. Federal District Health Department provides CGM devices exclusively for patients

diagnosed with type 1 diabetes™.

Patients with diabetes on insulin therapy should know that they can obtain glucometers
to self-monitor their capillary blood glucose. These devices and reagent strips are supplied by
the pharmacy at the patient's primary care unit. However, older adults who only use oral
antidiabetics do not, in principle, have the right to free access to glucose self-monitoring devices

or other supplies for monitoring™?.

Before insulin therapy, the Clinical Protocol of Therapeutic Guidelines and the Federal
District Health Department protocol indicate sodium-glucose cotransporter-2 (iSGLT2)
inhibitors as the third antidiabetic drug for combination therapy. These drugs are recommended
in order to intensify treatment in people with diabetes over the age of 40 and with established
cardiovascular disease (CVD) or; men > 55 years or women > 60 years at high risk of
developing CVD, defined as at least one of the following cardiovascular risk factors:

hypertension, dyslipidemia or smoking'”.

Dapaglifozin is the representative present in the the List of Medicines of the State of the
Federal District, and is dispensed in specialized component pharmacies for patients who meet
certain requirements, such as age over 40, established CVD and GFR > 25 mL/min/1.73m?2.
Another access option is the Brazil’s Popular Pharmacy Program, because since June 2023,
dapaglifozin has been available in the program through the co-payment system and in the case

of beneficiaries of the Bolsa Familia program, the drug is provided free of charge!>'®.

However, it is important to note that the version published in 2023 of the Beers Criteria
includes dapaglifozin as a drug to be used with caution in older adults, due to the increased risk
of urogenital infections, especially in women during the first month of treatment, and an

increased risk of euglycemic diabetic ketoacidosis®?>.
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As for the potential interactions established in the Beers Criteria, studies carried out in
hospitals in Sergipe** and the Federal District®®, identified the presence of PIMs related to the
management of SAH in 9.80% and 5.88% of prescriptions, respectively. These identified
interactions are between drugs that act on the renin-angiotensin system or with potassium-
sparing diuretics. No additional studies were identified that specifically investigated or
identified the presence of the drug interactions established in the Beers Criteria for the
management of SAH. The other studies found analyzed the presence of the other interactions
established in this document, mainly between drugs that act on the Central Nervous System,

which are associated with the risk of falls.

According to the Brazilian Hypertension Guideline and the Ministry of Health's Line of
Care, pharmacological treatment can be started with monotherapy or a combination of drugs,
depending on the stage of hypertension and cardiovascular risk!*!°. The algorithm of the
Brazilian guideline recommends starting treatment with monotherapy or a combination of drugs
at low doses and, when necessary, making incremental adjustments to therapy, respecting a
minimum interval of two weeks'>. The current Federal District Health Department protocol

adopts the same algorithm for pharmacological treatment of SAH management?’.

The main classes of antihypertensive drugs recommended for use in monotherapy or
association are: diuretics (IUDs), calcium channel blockers (CCBs), angiotensin-converting

enzyme inhibitors (ACEIs), angiotensin II receptor blockers (ARBs) and beta-blockers (BBs)'?.

The Brazilian guidelines for hypertension indicate that diuretics are the drugs of first
choice, taking into account tolerability and cost-effectiveness, and specifically recommend the
use of thiazides or similar to start monotherapy in the older adults. The use of loop diuretics
should be reserved for clinical conditions with sodium and water retention, such as renal failure

and situations of edema (HF, nephritic syndrome)'>.

Spironolactone is classified as a drug to be used with caution and is listed under PDI.
Its presence in the Beers Criteria is justified by the risk of hyperkalemia, since the drug reduces
potassium excretion and the association with drugs that act on the renin-angiotensin system,
such as ACEIs or ARBs, and aggravate this hydroelectrolytic disorder. As such, the American
Geriatrics Society recommends that this diuretic be used with caution in the older adults,

recommending avoiding its use or adjusting the dose in patients with a creatinine clearance of

Revista Contexto & Saiide - Editora Unijui - ISSN 2176-7114 — V. 25 — N. 50 — 2025 — €16267



18
SAFE ALTERNATIVES FOR TREATING HYPERTENSION - AND DIABETES IN

OLDER ADULTS OF THE FEDERAL DISTRICT - BRAZIL

less than 30 mL/min®>. Hyperkalemia is correlated with high rates of morbidity and mortality,
as well as an increase in the use of health resources and associated costs, especially among older

people’®.

Although the use of CCBs in monotherapy or in combination is provided for in the
guideline and in the SAH line of care, the Beers Criteria contraindicate the use of non-
dihydropyridine blockers such as verapamil and diltiazem in older adults due to their potential
to promote fluid retention and aggravate heart failure™>. Together, they belong to class IV of

antiarrhythmics, and can delay atrioventricular conduction and reduce heart rate'>3.

If the patient is unable to achieve the therapeutic goal of blood pressure control,
established on the basis of the presence or absence of CVD and other comorbidities or risk
factors for development, the SAH clinical guideline recommends a combination of drugs, which
should be done with an ACEI or ARB, combined with a thiazide or similar diuretic, CCB or

beta-blockers. The Ministry of Health's Line of Care suggests the same combination scheme!®.

With regard to the use of spironolactone as a fourth antihypertensive agent, it is
important to note that there are alternative therapeutic options that offer greater safety with
regard to the risk of hyperkalemia. BBs, both non-selective and cardioselective, can be

considered viable choices for combination therapy*>!°,

The guideline for the management of hypertension recommends the use of a fifth
antihypertensive drug, BB, a2-adrenergic agonists, alpha-blockers or vasodilators'>. In contrast,
the Ministry of Health's Line of Care recommends the use of BB as the fifth antihypertensive
agent and, if necessary, the sequential addition of centrally acting sympatholytics or direct

vasodilators!'®.

The Federal District Health Department protocol warns against the use of BBs in
patients over 65, as they are at greater risk of developing bradycardia. In addition, abrupt
discontinuation of these drugs is related to the risk of tachycardia, hypertension and/or
ischemia, so the document suggests that they should be withdrawn gradually?. It is important
to note that this protocol does not specifically address the particularities of the pharmacological
treatment of hypertension in older adults, superficially mentioning the increased risk of drug

interactions in this population due to polymedication. Like the DM management protocol ', this
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protocol also fails to consider the other particularities of pharmacological treatment in the older
adults, with regard to PIMs and PIMs. In this scenario, the current protocol does not adequately
highlight the importance of prescribing safe medication for older adults, with the aim of

reducing risks and avoiding complications?’.

Despite the suggestion to use sympatholytics, the latest publications of the Beers Criteria
discourage this practice due to the considerable risk of adverse effects on the central nervous
system, as well as the tendency to cause bradycardia and orthostatic hypotension. It is important
to note that the use of a2-adrenergic agonists as the first choice of antihypertensive agent or
their use on a continuous basis is also contraindicated, which is why they are considered
PIMs*°. Although the SAH Care Line presents clonidine as an option for hypertensive crisis,

there are other safer options available!®!>1°,

As for alpha-blockers such as doxazosin, it is important to note that they are considered
PIMs due to their high risk of orthostatic hypotension. In addition, there is a potential interaction
between these drugs and loop diuretics such as furosemide, associated with an increased risk of

urinary incontinence in elderly women®®.

The presence of multimorbidities in older adults and the consequent polypharmacy
makes the process of analyzing the safety and effectiveness of prescribed pharmacotherapy
more complex. Furthermore, the Beers Criteria are not the only validated clinical criteria for
analyzing inappropriate medication in older adults. Another validated tool is the Screening Tool
to Alert doctors to Right Treatment (START) and Screening Tool of Older Person's
Prescriptions (STOPP) criteria, which allow the identification of other inappropriate drugs and
combinations and, in a complementary way, make it possible to identify drugs omitted from

prescriptions, which are considered potentially beneficial for older people™’.

It is therefore necessary to carry out further studies in Primary Health Care, using the
Beers Criteria and START/STOPP together, especially prospectively, in order to assess the
results related to reducing adverse events and improving the effectiveness of pharmacotherapy.
This comprehensive approach would allow for a more complete and accurate analysis of
therapeutic regimens in older adults, with a view to optimizing patient care and safety. In
conjunction, additional studies need to be carried out to assess the presence of PIMs or PIMs

used in the treatment of DM or SAH, in order to compare and discuss the results obtained.
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As described in the methods, the prescriptions were collected and analyzed based on the
Beers Criteria published in 2019. However, the update of these criteria was published in May
2023. As a result, the drugs included in this update were not taken into account when analyzing
the prescriptions, which limited the results of this study. In addition, it is worth mentioning that
no medical records or other documents were analyzed, which restricted the inclusion of PIM or
PDI correlated to biochemical parameters. Another limitation of this study is the generalization

of the results, based on data collection in only one Basic Health Unit in the Federal District.

CONCLUSION

The differences identified between the List of Medicines of the State of the Federal
District and Brazil’s Popular Pharmacy Program drug lists revealed that the Federal District
Health Department offers a wider range of options compared to the Brazil’s Popular Pharmacy
Program for the management of SAH and DM, especially in terms of the availability of safer

alternatives for older adults and the possibility of making more effective drug combinations.

This context has highlighted the importance of prescribers being properly updated on
the list of standardized drugs, as well as on current protocols and guidelines. Continuing
education and constant updating of health professionals in Brazil play a fundamental role in
adapting prescription safety and quality analysis tools, such as the Beers Criteria, to national

particularities, ensuring access to medications that are both effective and safe for older people.

Therefore, the importance of analyzing the updates to the Beers Criteria becomes clear,
highlighting the need to evaluate drug options when drawing up clinical protocols and other
guidance documents for prescribing professionals, as well as the therapeutic plan. It is essential
to consider that these criteria were developed based on the North American reality, which
requires careful adaptation to the Brazilian context. It is therefore clear that health professionals
in Brazil must assess the safety of medication provided by the SUS for older adults, thus
guaranteeing access to treatments that are both effective and safe and ensuring comprehensive

therapeutic and pharmaceutical care.

It is essential to move forward with the national adaptation of the availability of safe

medicines for older adults. Given the uniqueness of the health system, the availability of
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medicines, and the specific characteristics of the country's elderly population, an adapted

approach is necessary to apply these criteria more effectively.

REFERENCES

! Lima LYR de, Rezende DMRP de, Galete J, Moreira LR, Moreira RS, Barbosa SRM, et al.
Utilizagdo de medicamentos potencialmente inapropriados por idosos hospitalizados. Brazilian
Journal of Development. 2019;5(10):17952-17966. DOI: https://doi.org/10.34117/bjdv5n10-
061

2 Silva KD da, Freitas GR de. Desprescricio em idosos: uma revisdo da literatura.
DIVERSITATES International Journal. 2019;11(1):16-38. DOI:
https://doi.org/10.53357/XSUY 1204

32019 American Geriatrics Society Beers Criteria® Update Expert Panel. American Geriatrics
Society 2019 updated AGS Beers Criteria® for potentially inappropriate medication use in
older adults. Journal of the American Geriatrics Society. 2019;67(4):674-694. DOI:
https://doi.org/10.1111/jgs. 15767

* Moreira FSM, Jerez-Roig J, Ferreira LMBM, Dantas APQM, Lima KC, Ferreira MAE. Uso
de medicamentos potencialmente inapropriados em idosos institucionalizados: prevaléncia e
fatores associados. Ciencia & Saude Coletiva. 2020;25(6):2073-2082. DOI:
https://doi.org/10.1590/1413-81232020256.26752018

> 2023 American Geriatrics Society Beers Criteria® Update Expert Panel. American Geriatrics
Society 2023 updated AGS Beers Criteria® for potentially inappropriate medication use in
older adults. Journal of the American Geriatrics Society. 2023;71(7):2052-2081. DOI:
https://doi.org/10.1111/jgs.18372

6 Silva Santos B da, Santana TDB, Mascarenhas AMS, Santos Silva M dos, Barbosa AA, Souza
BO, et al. Interagdes Medicamentosas Potenciais e Polifarmécia em prescri¢cdes de pacientes

acompanhados por farmacéuticos clinicos em Unidades de Terapia Intensiva. RECIMAZ21.
2021;2(9):€29674. DOI: https://doi.org/10.47820/recima21.v219.674

7 Global Patient Safety Challenge on Medication Safety. Medication without harm. Geneva:
World Health Organization. 2017. Disponivel em:
https://iris.who.int/bitstream/handle/10665/255263/WHO-HIS-SDS-2017.6-
eng.pdf?sequence=1

8 Batista SDCM, Albuquerque LER, Santos BGC dos, Silva NM da, Santos Medeiros J dos.
Polimedicagao, atencao farmacéutica e cuidado farmacéutico. BIOFARM-Journal of Biology
& Pharmacy and Agricultural Management. 2020;16(4):455-469. Disponivel em:
https://revista.uepb.edu.br/BIOFARM/article/view/2225

Revista Contexto & Saiide - Editora Unijui - ISSN 2176-7114 — V. 25 — N. 50 — 2025 — €16267


https://doi.org/10.34117/bjdv5n10-061
https://doi.org/10.34117/bjdv5n10-061
https://doi.org/10.53357/XSUY1204
https://doi.org/10.1111/jgs.15767
https://doi.org/10.47820/recima21.v2i9.674

22
SAFE ALTERNATIVES FOR TREATING HYPERTENSION - AND DIABETES IN

OLDER ADULTS OF THE FEDERAL DISTRICT - BRAZIL

® Martin P, Tamblyn R, Ahmed S, Benedetti A, Tannenbaum C. A consumer-targeted,
pharmacist-led, educational intervention to reduce inappropriate medication use in community
older adults (D-PRESCRIBE trial): study protocol for a cluster randomized controlled trial.
Trials. 2015;16(266):1-11. DOLI: https://doi.org/10.1186/s13063-015-0791-1

10 Distrito Federal. Secretaria de Saude do Distrito Federal. Relacio de medicamentos
padronizados na Secretaria de Saude do Distrito Federal: REME-DF. Brasilia:Secretaria de
Saude do Distrito Federal. 2023. Disponivel em:
https://www.saude.df.gov.br/documents/37101/0/REME-DF+-+11-06-2024.pdf/9ac2b7b8-
3ed0-86e9-1c64-¢a435239345d7t=1718124155120

"' Distrito Federal. Portaria n® 250, de 17 de dezembro de 2014, Secretaria de Satude do Distrito
Federal. Dispde sobre normas técnicas e administrativas relacionadas a prescricdo e
fornecimento de medicamentos e produtos para a saude da Assisténcia Farmacéutica Basica.
Brasilia:  Diario  Oficial do  Distrito  Federal.  2014.  Disponivel em:
https://www.sinj.df.gov.br/sinj/Norma/78835/Portaria_250 17 12 2014.html

12 Brasil. Ministério da Satde. Secretaria de Ciéncia, Tecnologia, Inova¢io e Insumos
Estratégicos em Saude Departamento de Assisténcia Farmacéutica e Insumos Estratégicos.
Relagdo Nacional de Medicamentos 2022 [recurso eletronico] / Ministério da Saude, Secretaria
de Ciéncia, Tecnologia, Inovacdo e Insumos Estratégicos em Saude, Departamento de
Assisténcia Farmacéutica e Insumos Estratégicos. - Brasilia: Ministério da Saude. 2022. 181 p.
:il.  Disponivel em: https://www.conass.org.br/wp-content/uploads/2022/01/RENAME-
2022.pdf

I3 Barroso WKS, Rodrigues CIS, Bortolotto LA, Mota-Gomes MA, Brandio AA, Feitosa AD
de M, et al. Diretrizes Brasileiras de Hipertensdo Arterial-2020. Arq Bras Cardiol.
2021;116(3):516—658. DOI: https://doi.org/10.36660/abc.20201238

14 Sociedade Brasileira de Diabetes. Diretriz Oficial da Sociedade Brasileira de Diabetes. SBD
Comité Central. 2023. DOI: https://doi.org/10.29327/5412848

15 Ministério da Satude. Farmacia Popular. Ministério da Satide, Departamento de Assisténcia
Farmacéutica - DAF / Secretaria de Ciéncia, Tecnologia, Inovagdo e Insumos Estratégicos -
SCTIE. 2024. Disponivel em: https://www.gov.br/saude/pt-br/composicao/sectics/dat/pfpb

16 Brasil. Portaria GM/MS n° 4.811, de 4 de julho de 2024. Altera o Anexo LXXVII da Portaria
de Consolidagio GM/MS n° 5, de 28 de setembro de 2017, para estabelecer a gratuidade dos
medicamentos do elenco do Programa Farmécia Popular do Brasil para o tratamento de
dislipidemia, rinite, doenga de Parkinson, glaucoma. Brasilia: Didrio Oficial da Unido. 2024.
Disponivel em: https://www.in.gov.br/en/web/dou/-/portaria-gm/ms-n-4.811-de-4-de-julho-
de-2024-569964586

17 Ministério da Saude. Portaria SECTICS/MS n° 7, de 28 de fevereiro de 2024. Torna publica
a decisdo de atualizar, no ambito do Sistema Unico de Saude - SUS, o Protocolo Clinico e
Diretrizes Terapéuticas de Diabete Melito Tipo 2. Brasilia: Comissao Nacional de Incorporagao
de Tecnologias no Sistema Unico de Saide — Conitec. 2024. Disponivel em:

Revista Contexto & Saiide - Editora Unijui - ISSN 2176-7114 — V. 25 — N. 50 — 2025 — €16267


https://dx.doi.org/10.36660/abc.20201238
https://doi.org/10.29327/5412848

23
SAFE ALTERNATIVES FOR TREATING HYPERTENSION - AND DIABETES IN

OLDER ADULTS OF THE FEDERAL DISTRICT - BRAZIL

https://www.gov.br/conitec/pt-
br/midias/relatorios/2024/PORTARIASECTICSMSN7.pdf/view

18 Distrito Federal. Secretaria de Estado de Saude. Subsecretaria de Atengdo Integral a Saude.
Comissao Permanente de Protocolos de Atencdo & Satide. Manejo da Diabetes Mellitus na
Secretaria de Estado de Saude do Distrito Federal [recurso eletronico] / Secretaria de Estado de
Satde. Subsecretaria de Atencdo Integral a Satde. Comissao Permanente de Protocolos de
Atengdo 4 Saude. — Brasilia: Secretaria de Estado de Satde, 2024. 94 p. :il.. Disponivel em:
https://www.saude.df.gov.br/documents/37101/0/Protocolo+de+Manejo+da+Diabetes+Mellit
us+nat+Secretariat+de+Estado+de+Saude+do+Distrito+Federal+%285%29.pdf/f1c2f712-
5cb1-0f8f-5¢36-5a51b0be280a?t=1720520575753

19 Brasil. Ministério da Satde. Secretaria de Atenc¢o Primaria a Satide. Departamento de Saude
da Familia. Linha de cuidado do adulto com hipertensao arterial sistémica [recurso eletronico]
/ Ministério da Saude, Secretaria de Atengdo Primaria a Saude, Departamento de Satde da
Familia. — Brasilia : Ministério da Saiade, 2021. 85 p. :l. Disponivel em:
https://bvsms.saude.gov.br/bvs/publicacoes/linha_cuidado adulto hipertens%C3%A30_arteri
al.pdf

20 Distrito Federal. Secretaria de Saude do Distrito Federal. Protocolo de Manejo da Hipertensdo
Arterial Sistémica na Atengdo Primaria a Saude. Brasilia: Diario Oficial do Distrito Federal,
2024. Disponivel em
https://www.saude.df.gov.br/documents/37101/0/Protocolo+de+Manejo+da+Hipertens%C3%
A3o+Arterial+Sist%C3%A Amicat+na+Aten%C3%A7%C3%A30+Prim%C3%Alria+da+Sa
%C3%BAde.pdf/99f7a013-aab6-2072-bb03-3d4e06761db27t=1727877031488

2l American Diabetes Association. Pharmacologic Approaches to Glycemic Treatment:
Standards of Care in Diabetes—2023. Diabetes Care. 2023;46(Supplement 1): S140-S157.
DOI: https://doi.org/10.2337/dc23-S009

22 ISMP Brasil — Instituto para Praticas Seguras no Uso de Medicamentos. Medicamentos
potencialmente inadequados para idosos. Boletim ISMP. 2017;7(3):1-8. Disponivel em:
https://www.ismp-brasil.org/site/wp-

content/uploads/2017/09/is_ 0006 17a boletim_agosto_ismp 210x276mm_v2.pdf

23 Barros dos Passos MM, Santos Almeida R dos, Alves de Souza Pereira S. Medicamentos
potencialmente inapropriados prescritos para idosos atendidos na Aten¢do Primaria. Revista de
Aten¢do Primaria a Satde. 2019;22(3):616-632. DOI: https://doi.org/10.34019/1809-
8363.2019.v22.16262

24 Coelho CO, Silva SLA da, Pereira DS, Campos EMS. Uso de medicamentos potencialmente
inapropriados em pessoas idosas na Aten¢do Primaria a Satude: estudo transversal. Rev Bras
Geriatr e Gerontol. 2023;26:€230129. DOLI: https://doi.org/10.1590/1981-
22562023026.230129.pt

Revista Contexto & Saiide - Editora Unijui - ISSN 2176-7114 — V. 25 — N. 50 — 2025 — €16267


https://bvsms.saude.gov.br/bvs/publicacoes/linha_cuidado_adulto_hipertens%C3%A3o_arterial.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/linha_cuidado_adulto_hipertens%C3%A3o_arterial.pdf

24
SAFE ALTERNATIVES FOR TREATING HYPERTENSION - AND DIABETES IN

OLDER ADULTS OF THE FEDERAL DISTRICT - BRAZIL

25 Santos Garcia T, Simas da Rocha B, De Jezus Castro SM, Heineck I. Potentially inappropriate
medications for older adults in a primary healthcare unit in southern Brazil. Int J Clin Pharm.
2020;42:911-922. DOI: https://doi.org/10.1007/s11096-020-01048-7

26 Farias AD, Lima KC, Oliveira YMDC, Leal AADF, MartinsRR, Freitas CHSDM. Prescricdo
de medicamentos potencialmente inapropriados para idosos: um estudo na Atengdo Primdria a
Satude. Ciéncia & Saude Coletiva. 2021;26(5):1781-1792. DOI: https://doi.org/10.1590/1413-
81232021265.04532021

27LiY,Hul, Gao YZ, Zhou F, Zhu ZH, Zhang BF, Zhu K, Zhu JG, Zhang JJ. Prevalence and
determinants of potentially inappropriate medications prescribing in elderly patients in Chinese
communities. Ann Palliat Med 2021;10(2):2072-2079. DOI: https://doi.org/10.21037/apm-21-
32

28 Costello RA, Nicolas S, Shivkumar A. Sulfonylureas. In: StatPearls. Treasure Island (FL):
National Library of Medicine. National Center for Biotechnology Information; 2024.
Disponivel em: https://www.ncbi.nlm.nih.gov/books/NBK 513225/

2 Tomlinson B, Li YH, Chan P. Evaluating gliclazide for the treatment of type 2 diabetes
mellitus. Expert Opin Pharmacother. 2022;23(17):1869-1877. DOLI:
https://doi.org/10.1080/14656566.2022.2141108

39 Colagiuri S, Matthews D, Leiter LA, Chan SP, Sesti G, Marre M. The place of gliclazide MR
in the evolving type 2 diabetes landscape: A comparison with other sulfonylureas and newer

oral antihyperglycemic agents. Diabetes Research and Clinical Practice. 2018;143:1-14. DOLI:
https://doi.org/10.1016/j.diabres.2018.05.028

31 Agéncia Nacional de Vigilancia Sanitaria (ANVISA). Prego Méximo de Venda ao Governo
(PMVG). Brasilia: ANVISA; 2024. Disponivel em: https://www.gov.br/anvisa/pt-
br/assuntos/medicamentos/cmed/precos

32 Franciskievicz DA, Soares SA, Santos MVF dos. Analysis of insulin injection pen use by
people with diabetes mellitus: an integrative review. Research, Society and Development.
2022;11(11), e137111132821. DOL: https://doi.org/10.33448/rsd-v11111.32821

33 Distrito Federal. Manejo da Diabetes em uso de analogos de insulina, monitorizagio continua
de glicose e sistema de infusdo continua de insulina na Secretaria de Estado de Saude do Distrito
Federal. Brasilia: Comissao Permanente de Protocolos de Aten¢do a Saude da SES-DF -
CPPAS; 2024. Disponivel em:
https://www.saude.df.gov.br/documents/37101/0/Protocolo+Manejo+da+Diabetes+em-+uso+d
etanalogos+de+insulina+monitoriza%C3%A7%C3%A3o0+continua+de+glicoset+e+sistema+
de+infus%C3%A30+na+SES-DF+%282%29.pdf/e21597t1-3480-6ac7-a3fb-
c486ec6a27497t=1719494858644

3% Souza Santos KF, Lima Silva CM, Menezes da Cunha Barros I, Martins Silva L. Potenciais

interacdes medicamentosas em pacientes idosos da clinica médica de um hospital universitario.
Scientia Plena. 2022;18(6):1-9. DOI: https://doi.org/10.14808/sci.plena.2022.064501

Revista Contexto & Saiide - Editora Unijui - ISSN 2176-7114 — V. 25 — N. 50 — 2025 — €16267


https://doi.org/10.1080/14656566.2022.2141108

25
SAFE ALTERNATIVES FOR TREATING HYPERTENSION - AND DIABETES IN

OLDER ADULTS OF THE FEDERAL DISTRICT - BRAZIL

35 Dias CR. Avaliacdo de prescricdo de medicamentos potencialmente inapropriados, segundo
critério de Beers de 2019, em idosos [dissertacdo de mestrado]. Brasilia, DF: Universidade
Catolica de Brasilia - UCB, Brasilia; 2023. 95 p. Disponivel em:
https://bdtd.ucb.br:8443/jspui/handle/tede/3245

36 Neuenschwander JF, Silverstein AR, Teigland CL, Kumar S, Zeng EY, Agiro AT et al. The
Increased Clinical and Economic Burden of Hyperkalemia in Medicare Patients Admitted to
Long-Term Care Settings. Advances in Therapy. 2023;40:1204-1223. DOL:
https://doi.org/10.1007/s12325-022-02420-x

37 Rosa ASKC da, Costa BP, Kapper CP, Dalmas GGS, Sbroglio LL, Andreis L et al.
Identification of inappropiate prescribing in a Geriatric outpatient clinic using the Criteria Stopp
Start. Revista Brasileira de Geriatria e Gerontologia, 2016;19(5):871-879. DOI:
https://doi.org/10.1590/1809-98232016019.150220

Submitted: August 10, 2024
Accepted: November 13, 2024
Published: May 27, 2025

Authors’ contributions

Jéssica Silva Teles Farrapo: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Validation of data and
experiments, Data visualization, Writing — original draft,

Writing — review & editing.
Alan Cristian Firmo Nébrega: Data curation, Formal analysis, Investigation

Dayani Galato: Methodology, Validation of data and experiments, Data

visualization, Writing — review & editing.

Alexandre Vaz Machado: Conceptualization, Project administration, Supervision,
Methodology, Validation of data and experiments, Data

visualization, Writing — review & editing.

Rodrigo Fonseca Lima: Methodology, Validation of data and experiments, Data

visualization, Writing — review & editing.
All authors approved the final version of the manuscript.

Conflict of Interest: The authors declare no conflict of interest.

Revista Contexto & Saiide - Editora Unijui - ISSN 2176-7114 — V. 25 — N. 50 — 2025 — €16267



26

SAFE ALTERNATIVES FOR TREATING HYPERTENSION - AND DIABETES IN
OLDER ADULTS OF THE FEDERAL DISTRICT - BRAZIL

Funding:

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Corresponding Author:

Jéssica Silva Teles Farrapo

Escola Superior de Ciéncias da Saude — ESCS

SMHN Quadra 3 Conjunto A Bloco 01, Edificio Fepecs —
Asa Norte, Brasilia/DF, Brazil. ZIP code: 70710-907

jessicafarrapo@gmail.com

Editor:

Editor-in-Chief:

Christiane de Fatima Colet. PhD

Adriane Cristina Bernat Kolankiewicz. PhD

This is an open-access article distributed under the terms of the Creative Commons license.

(oMol

Revista Contexto & Saiide - Editora Unijui - ISSN 2176-7114 — V. 25 — N. 50 — 2025 — €16267


mailto:jessicafarrapo@gmail.com
https://creativecommons.org/licenses/by/4.0/

