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Abstract

Objective: To evaluate the impact of Pharmaceutical Care (PC) on the control of clinical and healthcare parameters in patients with
type 2 diabetes mellitus (T2DM) treated in Primary Care within the Brazilian Unified Health System (SUS) in the municipality of Curitiba,
Parand. Methods: A quasi-experimental before-and-after study was conducted, including patients diagnosed with T2DM, aged 18 years
or older, who attended at least four pharmaceutical consultations at Curitiba Health Units between April 2014 and November 2018.
Data were extracted from the E-Saude electronic system and statistically analyzed using SPSS software. Healthcare outcomes such
as the frequency of consultations and hospitalizations were assessed, along with clinical parameters including glycated hemoglobin,
fasting blood glucose, and lipid profiles. Results: A total of 93 patients were included in the study, the majority being elderly and
female. Pharmacotherapeutic follow-up lasted an average of 16 months, and patients attended approximately eight pharmaceutical
consultations. During the intervention period, there was a significant increase in the number of medical and nursing consultations, as well
as improvements in clinical parameters, such as a reduction of 40 mg/dL (p<0.005) in fasting blood glucose in the PC Period compared
to the Pre-PC Period. Glycated hemoglobin decreased by 0.70% (p=0.039) in the PC Period versus the Pre-PC Period, and by 1.56%
(p=0.026) in the Post-PC Period versus the PC Period. No significant difference was observed in mean total cholesterol during the PC and
Post-PC periods; however, reductions were noted among patients who initially presented with higher levels. Conclusion: PC represents
a relevant strategy in the management of T2DM in Primary Care within the SUS. In addition to contributing to glycemic and lipid profile
control, its implementation demonstrated potential to strengthen care coordination, fostering integrated collaboration among different
healthcare professionals. These findings highlight the importance of multiprofessional collaboration and continuous patient counseling,
both of which are essential for preventing T2DM complications and ensuring sustained adherence to therapeutic plans.
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Impacto do Cuidado Farmacéutico nos parametros
clinicos e assistenciais de pessoas com Diabetes mellitus
tipo 2 na atengao primaria no SUS.

Resumo

Objetivo: Avaliar o impacto do CF no controle de pardmetros clinicos e assistenciais em pacientes com DM2 atendidos na Atencdo
Priméria do Sistema Unico de Satde (SUS) no municipio de Curitiba/PR. Métodos: Foi realizado estudo quase experimental do tipo
antes-e-depois, abrangendo pacientes diagnosticados com DM2, com idade igual ou superior a 18 anos, que participaram de pelo
menos quatro consultas farmacéuticas nas Unidades de Saude de Curitiba entre abril de 2014 e novembro de 2018. Os dados foram
extraidos do sistema informatizado E-Saude e analisados estatisticamente utilizando o software SPSS. Foram avaliados desfechos
assistenciais, como a frequéncia de consultas e internacdes, e parametros clinicos, incluindo hemoglobina glicada, glicemia de jejum e
perfis lipidicos. Resultados: 93 pacientes foram incluidos no estudo, sendo a maioria idosos e do sexo feminino. O acompanhamento
farmacoterapéutico teve duracdo média de 16 meses, e os pacientes participaram de aproximadamente oito consultas farmacéuticas.
Durante o periodo de intervencdo, observou-se um aumento significativo no nimero de consultas médicas e de enfermagem,
bem como uma melhoria nos parametros clinicos, como redugdo de 40 mg/dL (p<0,005) da glicemia em jejum no Periodo CF em
comparagdo com o Periodo Pré-CF. Enquanto, a hemoglobina glicada apresentou reducdo de 0,70% (p=0,039) no Periodo CF versus
Pré-CF, e redugdo de 1,56% (p=0,026) no Periodo Pds-CF versus CF. Nos periodos CF e Pés-CF ndo houve diferenca significativa na média
do colesterol total, porém observou-se reducdo dos valores entre os pacientes que inicialmente apresentavam niveis mais elevados.
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Conclusdo: O CF constitui uma estratégia relevante no manejo do DM2 na AP do SUS. Além de contribuir para o controle glicémico
e do perfil lipidico, sua implementacdo evidenciou potencial para fortalecer a articulacdo da assisténcia, promovendo a coordenagdo
integrada entre os diferentes profissionais de salde. Esses achados ressaltam a importancia da colabora¢do multiprofissional e da
orientagdo continua aos pacientes, aspectos fundamentais tanto para a prevencao de complicagdes do DM2 quanto para a adesdo

sustentada ao plano terapéutico.

Palavras-chave: Cuidado Farmacéutico, Diabetes Mellitus, Atenc3o Priméria a Satde, Sistema Unico de Saude.

Introduction

Health systems worldwide are experiencing demographic
and epidemiological transitions, including in Brazil, where the
epidemiological profile is characterized by the coexistence of
infectious and parasitic diseases, maternal and child health
issues, and external causes (accidents, falls, poisonings),
alongside the predominance of chronic diseases and their risk
factors'. Furthermore, changes in age groups are observed, with
a trend of increase in the population aged over 65 years (from
7.40% to 26.80%) and a decline in the age groups up to 14 years
(21.10%—-14.72%) and 15 to 64 years (69.38%—59.80%) between
2019 and 20602

In this context, comprehensive, integrated, and continuous
care for chronic health conditions prioritizes the coordination
of actions, with changes in the pattern of healthcare service
utilization and increased expenditures, considering the need for
technological incorporation for treatment. These aspects pose
significant challenges for health system managers, both in terms
of individual responsibility and shared responsibility across
different levels of government, aiming to improve health policies
to address ongoing transitions®*.

Diabetes Mellitus (DM) stands out in the phenomenon of
epidemiological transition. The estimated global prevalence of
DM in the population aged 20-79 years was 589 million in 2024,
and this number is projected to reach 853 million by 2050°. In
Brazil, in 2024, the population of patients with DM was 16.6
million, with a projection of 24 million by 2050°. However, it is
known that this number is underestimated, as between 32% and
42.5% of adult DM cases remain undiagnosed®. Economically, DM
represents a significant burden, both in terms of direct costs to
the healthcare system and society, and indirect costs attributable
to premature mortality and temporary or permanent disability
resulting from its complications’. Global expenditures on DM in
2024 were estimated at USD 1.015 trillion, projected to reach
USD 1.043 trillion by 2050°. For Brazil, costs were estimated
at USD 45 billion in 2024, with a projection of USD 52 billion
for 2050°. Brazilian estimates of outpatient treatment costs for
individuals with DM in the Unified Health System (SUS) were
approximately USD 2,108 per individual, of which USD 1,335
(63.3%) were direct costs®.

Type 2 Diabetes Mellitus (T2DM) is a chronic health condition
with high prevalence and difficult management, mainly due
to incomplete adherence to non-pharmacological treatment,
such as increased physical activity, dietary modifications, and
cognitive-behavioral therapy to maintain normal blood glucose
levels®. If non-pharmacological treatment fails to achieve
acceptable glycemic control, pharmacological therapy is
required. In this context, pharmacists have played a fundamental
role in promoting treatment adherence and managing diabetes
control®®1,

From this perspective, pharmaceutical care (PC) is considered
a health technology capable of improving the management of
chronic diseases and reducing associated morbidities, including
T2DM**5 Despite the predominance of pharmacists working
in isolation within primary care, the strengthening of their
integration into healthcare teams has been driven by institutional
and regulatory changes at the national level™. Consequently,
there remains a need to systematize the pharmacist’s experience
in primary care and establish a consolidated healthcare model
that supports the planning of PC within SUS".

However, these national-level changes have not been sufficient to
support the planning and implementation of this pharmaceutical
practice in SUS, possibly due to the absence of an evaluation
model capable of economically justifying the application of
health technologies like PC, let alone consolidating the economic
return on such investment". In this context, a clinical analysis of
PC in the pharmacotherapeutic management of patients within
SUS becomes essential. Therefore, the present study evaluated
the impact of PC on the control of clinical and care parameters in
patients with T2DM attended in Primary Care within SUS in the
municipality of Curitiba, Parana, Brazil.

Methods

Study Design and Period

This is a quasi-experimental before-and-after study conducted
with individuals with T2DM receiving PC in Primary Health Units
(US) in Curitiba, between April 2014 and November 2018.

Study Setting

The health system in the municipality of Curitiba, Parand, consists
of a network of municipal services, including US, Secondary
Care, Psychosocial Care Centers, Emergency Care Units (UPA),
hospitals, and the Municipal Laboratory. The US are staffed
by multidisciplinary teams composed of physicians, nurses,
nutritionists, physiotherapists, psychologists, and physical
education professionals. Additionally, Family Health teams receive
matrix support from the Family Health Support Center (NASF),
including pharmacists.

In 2014, the Department of Pharmaceutical Assistance and
Strategic Inputs of the Ministry of Health (DAF/MS), in partnership
with the Municipal Health Department of Curitiba, implemented
PCin the US with the goal of attending to patients diagnosed with
chronic health conditions.
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Participants

Pharmaceutical consultations were conducted by 32 NASF
pharmacists across 62 of the 109 US in Curitiba. Pharmacists
involved in implementing PC in Primary Care were trained in
the clinical method. PC was incorporated as part of the clinical
activities of Pharmaceutical Assistance in municipal Primary Care,
including patients with chronic health conditions aged 18 years
or older, of both sexes. For the purposes of this study, patients
specifically diagnosed with T2DM, aged 18 years or older, of
both sexes, who had participated in at least four pharmaceutical
consultations within the PC program in Curitiba US were selected.
This criterion was based on previous studies, such as Strand et al.
(2004) 8, which demonstrated positive outcomes in identifying and
resolving pharmacotherapy problems after four pharmaceutical
consultations. Records of pregnant patients with T2DM were
excluded from the study.

Intervention

PC integrates health education actions, including continuous
education for the healthcare team and general health promotion
activities, in addition to promoting the rational use of medicines
through clinical and technical-pedagogical activities’. The
clinical activity, performed at care points, includes services
provided by pharmacists, which may be offered individually or
in shared consultations with other healthcare team members.
Complementary technical-pedagogical activities aim to educate
and empower the healthcare team and the community to promote
the Rational Use of Medicines?®2,

In this context, PC consisted of pharmaceutical consultations in
which the pharmacist applies the clinical method to identify actual
or potential pharmacotherapy-related problems and develops a
therapeutic plan to resolve them through clinical activities, such as
pharmacotherapeutic follow-up. In the present study, the clinical
method followed this sequence: the patient profile was organized
by collecting information on medication management ability,
social and family history, risk factors, and access to medications.
A complete medication history was constructed, assessing the
patient’s knowledge, adherence, and suspected adverse drug
reactions. Subsequently, aclinical history was developed, classifying
the current clinical status of each existing health problem. Based
on this information, a global assessment of the patient’s health
condition was conducted. Identified pharmacotherapy-related
problems guided pharmaceutical interventions and supported the
development of the care plan, established collaboratively with the
patient. Patient records were documented using the SOAP format
(Subjective: patient complaints and information provided by
relatives or companions; Objective: physical examination findings
and complementary tests; Assessment and Plan), with explanations
provided to the patient. Therapeutic guidance was delivered using
patient counseling technigues. Finally, the outcomes of the care
process were recorded in the pharmaceutical consultation notes
in the patient records*®2.

Patients were identified through active searches conducted by
pharmacists and referrals from the healthcare team. The initial
consultation was scheduled following direct contact between the
pharmacist or the requesting team professional and the patient.
Follow-up consultations were pre-scheduled by the pharmacist
according to the patient’s needs, usually within 30 to 90 days
after the initial consultation. The duration of follow-up and the
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criteria for discharge from the service were flexible, depending
on each patient’s needs and agreements with the healthcare
team. Furthermore, information collected during consultations,
both medical and non-medical, was integrated across the three
levels of healthcare (primary, secondary, and tertiary) through
the municipality’s E-Health Information System?2%-22,

Data Collection

The study was divided into three periods:

1. Pre-PC Period (Pre-PC): data collected correspond to the 12
months prior to the implementation of Pharmaceutical Care in
the US.

2. PCPeriod (PC): data collected correspond to the period during
which patients were followed under the Pharmaceutical Care
program.

3. Post-PC Period (Post-PC): data collected correspond to up to 12
months after discharge or discontinuation of Pharmaceutical
Care.

Demographic data (age and sex) and information for the analysis
of clinical and care outcomes were collected from patient records
for the three periods mentioned above. Care outcomes included
medical and non-medical consultations (nurse, pharmacist,
physiotherapist, nutritionist, psychologist, among others) in the US,
as well as specialized consultations in cardiology, endocrinology,
ophthalmology, and nephrology, as recommended by the Brazilian
Diabetes Society for managing chronic DM complications?, visits
to Emergency Care Units, hospital admissions, and outpatient
procedures (APAC) recorded in the E-Health System.

Clinical parameters analyzed included glycated hemoglobin
(HbAlc), fasting glucose, triglycerides, total cholesterol, low-
density lipoprotein (LDL), and high-density lipoprotein (HDL).
In the Post-PC group, HbAlc was evaluated considering two
distinct intervals: 0-90 days and 91-365 days after discharge or
discontinuation of Pharmaceutical Care. For the analysis of clinical
outcomes related to glycemic and lipid control, therapeutic targets
recommended by the Brazilian Diabetes Society®® and the Brazilian
Society of Cardiology** were adopted. Glycemic control targets
were defined as HbA1lc < 7% and fasting glucose < 130 mg/dL. For
the lipid profile, the targets were: total cholesterol < 200 mg/dL,
LDL < 100 mg/dL, HDL > 40 mg/dL, and triglycerides < 150 mg/dL.

Additionally, data on the use of oral antidiabetic medications and
NPH and Regular insulin were collected using the Prescribed Daily
Dose (PDD) and Drug Load (DL), including information on the
prescription of antihypertensives, statins, and/or insulin.

Data collection from patient records was performed by a
pharmacist specialized in Clinical Pharmacy, who did not provide
pharmaceutical consultations during the implementation of
Pharmaceutical Care in Curitiba.

Data Analysis

Data analysis was conducted using the Statistical Package for
the Social Sciences® (SPSS, version 21.0). Quantitative data
were summarized as mean and standard deviation (SD), while
qualitative data were presented as absolute (n) and relative (%)
frequencies. Comparisons of quantitative data means across the
three periods (Pre-PC, PC, and Post-PC) were performed using
repeated measures ANOVA, followed by Bonferroni post hoc tests.
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To verify whether ANOVA assumptions were met, the Shapiro-
Francia test, Levene’s test, and Mauchly’s test of sphericity were
conducted to assess normality within each group, homogeneity
of variance, and sphericity, respectively?. The significance level
was set at 5%.

Ethical Aspects

ThestudywasapprovedbytheNationalResearch EthicsCommission
(CONEP), under protocol number CAAE N°5440114.0.0000.0008.
In accordance with CNS Resolution No. 466/2012, participant
identification was conducted exclusively through codes, ensuring
confidentiality and privacy. Data were presented in an aggregated
and summarized form, preventing individual identification and
ensuring compliance with applicable ethical principles.

Results

During the study period, approximately 18,421 pharmaceutical
consultations were recorded in the E-Health System, of which
737 (4.0%) corresponded to 106 patients with T2DM who
received four or more pharmaceutical consultations. Of these,
93 were included in the study, as two patients were under 18
years of age and 11 patients were excluded due to missing data
in their medical records.

Table 1. Profile of consultations in Primary Care, Secondary Care,
procedures (APAC).

Journal of Hospital Pharmacy and Health Services

Among the 93 patients included in the study, 64 (68.8%) were
female, with a mean age of 66 years (SD: 9.5; range: 41-91),
and 83.9% were elderly. Pharmacotherapeutic follow-up had a
mean duration of 16 months (SD: 10.6), ranging from 1 to 53
months, with a median of 14 months. The mean number of
pharmaceutical consultations per patient was approximately 8
(SD: 5.6), ranging from 4 to 36 consultations.

Statistical assumptions were verified prior to analysis. The
Shapiro-Francia test indicated that all variables presented a
distribution compatible with normality (p > 0.05). Homogeneity
of variances between groups was confirmed by Levene’s test (p
> 0.05). For repeated measures models, sphericity was evaluated
using Mauchly’s test, with no violation observed (p > 0.05). Thus,
all requirements for the application of parametric tests were met.

Table 1 presents data regarding the profile of consultations
performed by patients across different healthcare services,
including Primary Care, Secondary Care, UPA, hospitalizations,
and outpatient procedures (APAC). In Primary Care, a significant
increase was observed in the number of medical and nursing
consultations during the PC Period compared to the Pre-PC Period
(p <0.05 for both), as well as compared to the Post-PC Period (p <
0.05 for both). Regarding other Primary Care professionals, such
as nutritionists, physiotherapists, psychologists, and physical
educators, no significant differences were observed between
periods, except for nutritionists, where the PC Period showed a
significant increase compared to the Post-PC Period (p = 0.014).

visits to Emergency Care Units, hospitalizations, and outpatient

Pre-PC Period PC Period Post-PC Period  p-value p-value
(n=93) (n=93) (n=93) (PC vs. Pre-PC) (PC vs. Post-PC)
Mean * SD Mean + SD Mean + SD
Primary Care Consultations
Physician 6.88+4.54 9.63+8.99 5.14+3.43 0.001* 0.0001*
Nurse 6.19+4.93 10.03+10.18 5.00+4.48 0.001* 0.0001%
Nutritionist 0.20£0.62 0.4301+1.17 0.08+0.30 0.275 0.014*
Physiotherapist 0.16+0.47 0.42+1.00 0.16+0.56 0.071 0.108
Psychologist 0.05+0.34 0.11+0.54 0.02+0.14 0.833 0.264
Physical Educator 0.00£0.00 0.05+0.27 0.01+0.10 0.175 0.135
Secondary Care Consultations
Cardiology 0.10+0.49 0.19+0.66 0.18+0.55 0.572 1.000
Endocrinology 0.12+0.46 0.18+0.61 0.09+0.28 0.827 0.353
Nephrology 0.09+0.32 0.14+0.35 0.04+0.20 0.595 0.058
Ophthalmology 0.3410.54 0.60+0.77 0.19+0.42 0.02* 0.0001*
Other Services
Emergency Care Unit (UPA) 1.06+1.98 1.26%2.63 0.63£1.20 0.923 0.083
Hospitalization 0.16+0.47 0.21+0.60 0.16+0.53 1.000 1.000
Outpatient Procedure (APAC) 0.21+0.69 0.34+1.00 0.37+1.08 0.96 1.000

Legend: All values are presented as mean * standard deviation (SD); Adjustment for multiple comparisons: Bonferroni; PC =
Pharmaceutical Care; SD: Standard Deviation. * Significant difference at the 0.05 level between the PC group and the Pre-PC group.
# Significant difference at the 0.05 level between the PC group and the Post-PC group.
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In Secondary Care, only ophthalmology consultations showed
a significant increase during the PC Period compared to the
Pre-PC Period (p = 0.02) and the Post-PC Period (p < 0.0001).
For other services, such as visits to UPAs, hospitalizations, and
APAC procedures, there was a trend toward increased use
during the PC Period compared to other periods, but these
differences were not statistically significant.

The profile of visits to UPA was analyzed across the three periods,
with a total of 99 visits in the Pre-PC period, 117 in the PC period,
and 59 in the Post-PC period. Among these visits, cases related
to T2DM, including hypoglycemia, hyperglycemia, adverse drug
reactions (ADR), or DM2-related complications, accounted for
46% (46) in the Pre-PC period, 39% (46) in the PC period, and 56%
(33) in the Post-PC period.

Journal of Hospital Pharmacy and Health Services

Glycated hemoglobin (HbAlc) decreased by 0.7% (p = 0.039)
in the PC period versus Pre-PC, and by 1.56% (p = 0.026) in the
Post-PC period versus PC, considering the interval of 0-90 days
after discharge or completion of Pharmaceutical Care.

Figure 1 presents boxplot graphs for six biochemical parameters
evaluated across the Pre-PC, PC, and Post-PC periods. Regarding
total cholesterol, the third quartile (Q3), which was above the
desirable target in the Pre-PC period, decreased into the target
range during the PC period, followed by a further reduction in
the Post-PC period.

Table 2. Use of Insulin, Statins, and Antihypertensive Medications.

) o ) ] ] Pre-PCperiod  PC period Post-PC period
Regarding the use of insulin, statins, and antihypertensive
medications, Table 2 shows that prevalence of use was similar ~Medications Used n(93) % n(93) % n(93) %
across groups. For the profile of oral antidiabetic medications and
NPH and Regular insulin, Metformin showed a slight increase during  Insulin Yes 78 839 79 849 75 80.6
the PC period, followed by a non-significant decrease in the Post- N 15 61 14 151 18 194
PC period. NPH insulin, however, exhibited a statistically significant ° : : ’
increase during the PC period, followed by a significant decrease in  statin Yes 56 602 71 763 62 66.7
the Post-PC period. For other medications, such as glibenclamide,
gliclazide, and Regular insulin, no significant changes in dosages No 37 398 22 23.7 31 333
were observed across the analyzed periods (Table 3). Antihypertensive Yes 74 796 8 8 75 806
Table 4 presents the evolution of clinical parameters, showing No 19 204 13 14 18 194
a significant reduction of 40 mg/dL (p < 0.005) in fasting
glucose during the PC period compared to the Pre-PC period.
Table 3. Usage profile of oral hypoglycemic agents and insulins.

Monotherapy PDD/DDD Mean p Mean p Mean Difference p
Difference Difference Pre-PC vs.
PC vs. Pre-PC PC vs. Post-PC Post-PC
Medication DDD Mean+SD Mean+SD MeanSD
(n) mg/day
Pre-PC PC Post-PC

:\ﬁg)ﬁormi” 850me 7000 1.0794027 1134024 1154021  0.055 0.029* (-)0.19 1.000 (-)0.74 0.128
:\ﬁfﬁorm'” XRS00ME 5000  0.81+024 0.85+0.12 09375+0.12 0.043 1.000 (-)0.083 0768 (10.125 1.000
a;benc'am'de >mg g 1124048 1.12+048 1.12+048 NC NC  NC NC  NC NC
(GS';C""‘Z‘de 60 mg 60 1734066 158+073 1554047  (-)0.145 0264 0031 1.000 0.176 1.000
('\é';')* Insulin 40 1204066 1444063 1544070  0.237 0.002* (-)0.099 044 (10336 0.001*
?Ze[lg)”'ar Insulin 40 038+0.22 0.40+023 044+033 0023 1.000 (-)0.041 1.000 (-)0.063 0.838
Total Drugload 277+154 292+132 288+1.32 0.143 1.000 0.037 1.000 (-)0.107 1.000

Legend: All values are presented as mean * standard deviation (SD). DDD: Defined Daily Dose; PDD: Prescribed Daily Dose; NC: Not
Calculated; SD: Standard Deviation. PC: Pharmaceutical Care. p-values are derived from the Bonferroni post hoc test. *The mean

difference is significant at the 0.05 level.
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Table 4. Overall values of lipid and glycemic profiles across the three periods of outcome analysis.

Clinical Outcome n  Mean+SD Mean £ SD Mean = SD Mean p Mean p Mean Difference p
Difference Difference Pre-PC vs.
PCvs. Pre-PC PCvs. Post-PC Post-PC
Pre-PC PC Post-PC
Triglycerides (mg/dL) 50 174.53+120.96 162.51+117.93 148.89+72.70 (-)1.016 0.709 13.624 0.570 25.640 0.133
Total Cholesterol (mg/dL) 51 179.33+46.10 184.36%68.05 171.21+38.36 5.03 1.000 13.15 0.205 8.12 0.556
LDL-c (mg/dL) 48 99.70+37.18 106.66+51.96 95.69+30.53 6.97 0.703 10.976 0.2  4.006 1.000
HDL-c (mg/dL) 49 47.15%#1430 46.18%14.38 47.22+14.58 (-)0.972 1.000 (-)1.043 1.000 (-)0.71 1.000
Fasting Glucose (mg/dL) 47 188.54+87.7  148.53+48.56 164.31+76.54 (-)40.01 0.005* (-)1.78 0.645 24.22 0.321

Glycated Hemoglobin
0-90 days Post-PC 23 9.63+2.52 9.02+2.21 8.07+£1.20 (-)0.610 0.823 0.952 0.062 1.562 0.026*

91-365 days Post-PC 52 9.78+2.20 9.08+1.89 8.82+2.17 (-)0.703 0.039 0.258 0.321 0.961 0.27

Legend: All values are presented as mean + standard deviation (SD). Adjustment for multiple comparisons: Bonferroni; PC =
Pharmaceutical Care. *The mean difference is significant at the 0.05 level.

Figure 1. Distribution of clinical parameters during the Pre-Pharmaceutical Care, Pharmaceutical Care, and Post-Pharmaceutical
Care periods.
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Legend: The red dashed line indicates the therapeutic target for pharmacological treatment recommended by the Brazilian Diabetes
Society?® and the Brazilian Society of Cardiology?*. PRE-PC: Pre-Pharmaceutical Care Period; PC: Pharmaceutical Care Period; POST-PC:
Post-Pharmaceutical Care Period. Units of measurement are mg/dL for triglycerides, total cholesterol, fasting glucose, HDL, and LDL.
Glycated hemoglobin (HbAlc) values are expressed as a percentage (%).
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Discussion

The profile of Primary Care users of SUS identified in this study
reflects the national picture of individuals living with uncontrolled
T2DM, predominantly aged over 60 years. Additionally, the study
highlights the higher prevalence of T2DM among elderly women,
particularly in primary care services®?®.

Pharmaceutical Care demonstrated a significant impact on T2DM
management, especially in glycemic and lipid control, reflecting
an overall improvement in metabolic control™>?’. This effect is
often associated with intensified guidance on rational medication
use, treatment adherence, and health education—central aspects
of the pharmacist’s role in pharmacotherapeutic follow-up in
collaboration with the healthcare team'.

Furthermore, health should be understood as an essential
asset requiring a holistic approach, in which care goes beyond
disease treatment and includes prevention, health promotion,
and rehabilitation?2. In this context, the increase in the number
of medical, nursing, and nutrition consultations (Table 1) may be
related to the pharmacist’s role in identifying health needs and/
or pharmacotherapy-related issues, prompting referrals and
additional interventions by other members of the multidisciplinary
team?.

Interdisciplinary collaboration is fundamental to effective care.
According to the Brazilian Diabetes Society??, integration across
different areas enhances rational medication use, promotes
self-care, and improves clinical outcomes?%. In this context,
awareness of the role of nutrition in T2DM management is
particularly relevant. When combined with clinical follow-up
and team-based work, nutrition constitutes one of the pillars for
achieving adequate metabolic control?%3,

Comprehensive  care, therefore, requires  continuous
coordination among healthcare professionals, enabling not
only the development of shared therapeutic plans but also the
implementation of safer and more effective interventions that
reduce risks and optimize outcomes?*?2. Within this scenario, PC
emerges as a strategic integration tool, facilitating communication
among professionals and enhancing the effectiveness of health
interventions with a patient-centered focus'®?,

In the context of PC, pharmacotherapeutic follow-up allows
continuous patient monitoring, enabling individualized therapy
adjustments to optimize medication dosages'™, such as NPH
insulin and metformin (Table 3), through ongoing assessment
of clinical and laboratory parameters, including fasting glucose,
glycated hemoglobin, treatment adherence, and adverse effects™.

Regardingthe lipid profile, there is atendency toward improvement
in total cholesterol, triglycerides, and LDL levels in patients
followed by pharmacists. This contribution is particularly relevant
given that individuals with T2DM have an increased cardiovascular
risk, and adequate lipid control reduces events such as myocardial
infarction and stroke332. Thus, the integration of pharmacists
within the multidisciplinary team enhances cardiovascular risk
management, amplifying the benefits of therapy.

Itisimportant to highlight that pharmacotherapeutic follow-up is not
limited to laboratory monitoring but also includes the identification
and resolution of medication-related problems, general guidance on
lifestyle changes—such as adherence to a healthy diet and regular
physical activity as self-care practices—and the development of
strategies to improve pharmacotherapy adherence?’,

Journal of Hospital Pharmacy and Health Services

These dimensions expand the reach of interventions and support
both glycemic and lipid control, aligning with comprehensive care
policies for T2DM™932,

This study has some limitations that should be considered when
interpreting the results. First, this is not a controlled clinical trial,
as ethical constraints related to withholding the intervention from
a control group prevented this design. This characteristic limits the
ability to establish causal relationships between the interventions
performed and the outcomes observed. In addition, intermediate
variables, such as laboratory parameters (glycemic control and
lipid profile), were analyzed, which do not constitute deterministic
morbidity or mortality outcomes. Although these markers are widely
used in clinical research and recognized as relevant indicators, they
do not necessarily directly reflect the occurrence of final clinical
outcomes, such as micro/macrovascular complications or mortality.

Nevertheless, this study provides data on the care of patients with
T2DM over approximately four years in primary care, considering
the Pre-PC and Post-PC periods, and reinforces the strategic role of
pharmacists within the healthcare team. Pharmacists contribute
to optimizing pharmacotherapy and coordinating care in primary
care settings alongside multidisciplinary teams'®, supporting the
maintenance of positive long-term clinical outcomes. Therefore,
the findings of this study may provide evidence to support the
implementation and expansion of Pharmaceutical Care in other
Brazilian municipalities, contributing to improved management
of patients with T2DM and enhancing the quality of primary
healthcare nationwide.

Conclusion

Pharmaceutical Care represents a relevant strategy for managing
T2DM in Primary Care within SUS. In addition to contributing to
glycemicand lipid profile control, itsimplementation demonstrated
potential to strengthen care coordination by promoting integrated
collaboration among different healthcare professionals. These
findings highlight the importance of multidisciplinary collaboration
and continuous patient guidance, which are essential both for
preventing T2DM complications and for ensuring sustained
adherence to the therapeutic plan.
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