Journal Pre-proof

Real-world evaluation of vascular complications and comorbidities in
Portuguese patients with Type 2 diabetes: Results from the cMORE study

Silvia Alao Tomas Silva Anténio Pedro Leite Medina do Rosario
Cristina Carvalho Joana Coelho Hélder Ferreira Raquel Ferreira

Joana Abreu Margarida Rosa Sofia Azevedo Claudia Cunha Capela
Daniel Belén Juane Renata Arantes Sousa Ana Catarina Casais, on
behalf of the cMORE study group

PII: S0870-2551(24)00225-7

DOI: https://doi.org/doi:10.1016/j.repc.2024.04.011
Reference: REPC 2356

To appear in: Revista Portuguesa de Cardiologia

Received Date: 7 December 2023

Accepted Date: 15 April 2024

Please cite this article as: Alao S, Silva T, Leite AP, Rosario Md, Carvalho C, Coelho J,
Ferreira H, Ferreira R, Abreu J, Rosa M, Azevedo S, Cunha C, Daniel C, Juane B, Sousa RA,
Casais AC, Real-world evaluation of vascular complications and comorbidities in Portuguese
patients with Type 2 diabetes: Results from the cMORE study, Revista Portuguesa de
Cardiologia (2024), doi: https://doi.org/10.1016/j.repc.2024.04.011


https://doi.org/doi:10.1016/j.repc.2024.04.011
https://doi.org/10.1016/j.repc.2024.04.011

This is a PDF file of an article that has undergone enhancements after acceptance, such as
the addition of a cover page and metadata, and formatting for readability, but it is not yet the
definitive version of record. This version will undergo additional copyediting, typesetting and
review before it is published in its final form, but we are providing this version to give early
visibility of the article. Please note that, during the production process, errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal
pertain.

© 2024 Published by Elsevier Espaiia, S.L.U. on behalf of Sociedade Portuguesa de Cardiologia.



Real-world evaluation of vascular complications and comorbidities in

Portuguese patients with Type 2 diabetes: Results from the cMORE study

Silvia Alao" Tomas Silva2, Antonio Pedro Leite3, Medina do Rosario?4,
Cristina Carvalho®, Joana Coelho®, Hélder Ferreira’, Raquel Ferreira®,
Joana Abreu®, Margarida Rosa'?, Sofia Azevedo'!, Claudia Cunha'?,
Capela Daniel'3, Belén Juane'¥, Renata Arantes Sousa'5, Ana Catarina
Casais'~", on behalf of the cMORE study group

"MSD Portugal, Pago de Arcos, Portugal

2Unidade de Salde Publica de Matosinhos, Matosinhos, Portugal
3Unidade de Saude Familiar Santa Cruz, Torres Vedras, Portugal
“Unidade de Saude Familiar Villa Longa, Vila Franca de Xira, Portugal
SUnidade Cuidados Saude Personalizados Torres Vedras, Torres Vedras,
Portugal

6Unidade Cuidados Salde Personalizados Azeitdo, Setubal, Portuga
’Unidade Cuidados Saude Personalizados Celas, Coimbra, Portugal
8Unidade Cuidados Salde Personalizados Cantanhede, Cantanhede, Portugal
SUnidade de Satde Familiar Conchas, Lisboa, Portugal

%Unidade de Cuidados de Salde Personalizados Beja, Beja, Portugal
"Unidade de Salde Familiar Uarcos, Arcos de Valdevez, Portugal
2Unidade de Salde Familiar Flor de Sal, Aveiro, Portugal

13Unidade Cuidados Salde Personalizados Tabua, Tabua, Portugal
14Unidade Cuidados Salde Personalizados Caminha, Caminha, Portugal

SUnidade de Saude Familiar Dr. Tiago Almeida, Viana do Castelo, Portugal

*Corresponding author.

E-mail adress: ana.catarina.casais@merck.com (A. Casais)

Avaliacao das complicacoes vasculares e comorbilidades em doentes
portugueses com diabetes mellitus tipo 2 num contexto de vida real:
resultados do estudo cMORE

Page 1 of 20



Resumo

Introducéo e Objetivos: A diabetes mellitus tipo 2 (DMT2) representa um
importante desafio para a saude em Portugal, aumentando a suscetibilidade a
complicagdes/comorbilidades como a hipertensao arterial, obesidade e doenca
cardiovascular (CV). Este estudo teve como objetivo avaliar a prevaléncia de
complicac¢des vasculares/comorbilidades relacionadas com a DMT2 e o seu
tratamento farmacolégico em Portugal.

Métodos: O cMORE foi um estudo n&o intervencional, transversal e
multicéntrico realizado em 32 unidades de cuidados de saude primarios
portuguesas entre outubro de 2020 e 2022. Foram colhidos dados secundarios
a partir de registos médicos eletronicos, nomeadamente informagéo
sociodemografica, antropométrica, clinica, comorbilidades cardiometabdlicas,
niveis de HbA1c, parametros lipidicos e medicacao.

Resultados: Foram incluidos 780 doentes com DMT2, predominantemente
homens (55,5%), com uma idade de 67,7 anos e duragao da doencga de 10,5
anos, em média. A histéria familiar de DMT2 (43,1%) e de doenca CV (32,1%)
foi prevalente. O HbA1. média foi de 7,0%, aumentando progressivamente com
a duracéao da doenca (p<0,001). As complicagdes microvasculares e
macrovasculares ocorreram em 38,1% e 19,6% dos doentes, respetivamente.
As comorbilidades mais prevalentes foram o excesso de peso/obesidade
(85,5%), dislipidemia (85,4%) e hipertensao arterial (82,6%). A multimorbilidade
foi significativa (99,3%) e correlacionou-se positivamente com idade mais
avancada, maior perimetro abdominal e excesso de peso/obesidade. A
duracao mais longa da DMT2 foi associada a uma maior probabilidade de
retinopatia diabética e de doenca/procedimentos CV, enquanto a dislipidemia e
a hipertensao foram associadas a idade mais avancada, independentemente
da duragao da doenca. A maioria dos doentes recebeu medicamentos
antidiabéticos orais (94,6%), principalmente biguanidas (92,4%), seguidas de
inibidores DPP-4 (39,1%) e SGLT2 (34,2%).

Conclusées: O estudo cMORE revela uma carga substancial de complicagdes
vasculares/comorbilidades em doentes Portugueses com DMT2. Apesar da
elevada multimorbilidade, existe uma gestéo eficaz da DMT2, com esforgos

para um cuidado personalizado.
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Abstract

Introduction and Objectives: Type 2 diabetes poses a significant health challenge in Portugal, increasing
the susceptibility to complications/comorbidities such as hypertension, obesity, and cardiovascular (CV)
disease. This study aimed to evaluate the prevalence of type 2 diabetes-related vascular
complications/comorbidities and their pharmacological management in Portugal.

Methods: cMORE was a non-interventional, cross-sectional, multicenter study conducted in 32
Portuguese primary healthcare units between October 2020 and 2022. Secondary data, including
sociodemographic, anthropometric, clinical information, cardiometabolic comorbidities, HbAlc levels,
lipid parameters and medication, were collected from electronic medical records.

Results: 780 adult patients with type 2 diabetes were included, predominantly male (55.5%), with an
average age of 67.7 years and a mean disease duration of 10.5 years. Family history of type 2 diabetes
(43.1%) and CV disease (32.1%) was prevalent. Mean HbA1c was 7.0%, progressively increasing with
disease duration (p<0.001). Microvascular and macrovascular complications occurred in 38.1% and 19.6%
of patients, respectively. The most prevalent comorbidities included overweight/obesity (85.5%),
dyslipidemia (85.4%), and hypertension (82.6%). Multimorbidity burden was significant (99.3%) and
positively correlated with older age, larger waist circumference, and overweight/obesity. Longer type 2
diabetes duration was associated with higher odds of diabetic retinopathy and CV disease/procedures,
while dyslipidemia and hypertension were linked with older age, regardless of disease duration. Most
patients received oral antidiabetic medications (94.6%), primarily biguanides (92.4%), followed by DPP-4
(39.1%) and SGLT2 inhibitors (34.2%).

Conclusions: The cMORE study reveals a substantial burden of vascular complications/comorbidities
among Portuguese type 2 diabetes patients. Despite the high multimorbidity rates, effective TYPE 2

DIABETES management is observed, emphasizing the country's commitment to personalized care.

Keywords
Type 2 diabetes mellitus, primary healthcare, glycated hemoglobin, vascular complications, comorbidities,

glucose-lowering agents

Introduction
Type 2 diabetes is a chronic metabolic disorder characterized by elevated blood glucose levels in patients
with impaired insulin secretion and insulin resistance® 2. With an increasing prevalence worldwide, type 2

diabetes is a significant global health concern. Projects such that it will affect 11.3% of the adult
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population by 2030%>. In Portugal, the impact of type 2 diabetes is particularly noteworthy, with an
estimated prevalence of 14.1% among individuals aged 20-79 years. Furthermore, the incidence of type 2

diabetes in Portugal is known to increase with age and body mass index (BMI)®.

The development of type 2 diabetes is driven by a combination of lifestyle, environmental, and genetic
factors; being overweight/obesity and physical inactivity are the primary risk factors®’. Hence, effective
management of type 2 diabetes patients aims to control blood glucose levels and improve patient quality
of life through a multifaceted approach involving a healthy diet, regular physical activity, and
pharmacological treatment®®°. When uncontrolled or poorly managed, patients with type 2 diabetes are
at an increased risk of developing diabetes-related micro- and macrovascular complications and
morbidity, which may ultimately lead to patient death!®*2. Common complications and comorbidities
associated with type 2 diabetes include hypertension, overweight/obesity, hyperlipidemia, chronic kidney
disease (CKD), and cardiovascular (CV) disease®3. In fact, CV disease and type 2 diabetes are closely
associated: individuals with type 2 diabetes are at higher risk of developing CV disease'*, which is the
leading cause of mortality among type 2 diabetes patients'> 6. In addition, obesity, hypertension, and
dyslipidemia are not only diabetes-associated comorbidities but also major risk factors for CV disease.
Thus, the coexistence and interaction of both conditions coactively amplifies the risk of CV disease in type

2 diabetes patients'’.

The American Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD)
highlight that the pharmacological management of individuals with type 2 diabetes should be
individualized, considering patient-specific characteristics and preferences, the influence of social
determinants of health, disease duration, degree of hyperglycemia, presence or risk of diabetes-related
comorbidities and complications, and the susceptibility to potential treatment side effects'® *°. However,
the selection of appropriate antidiabetic agents is challenging, mainly because of their distinct efficacy,
safety, and tolerability profiles'® **. Moreover, type 2 diabetes patients often have a high prevalence of
comorbidities, which rarely occur individually: up to 80% of type 2 diabetes patients may suffer from

multimorbidity?® 22,

Objectives

In light of the challenges associated with type 2 diabetes management and the need for a comprehensive
understanding of the Portuguese real-world scenario, the cMORE study was designed to evaluate the
prevalence and co-prevalence of type 2 diabetes-related vascular complications and other comorbidities
in patients attending primary healthcare services in Portugal. In addition, it aimed to assess the frequency
of each type 2 diabetes -related condition based on the patients’ current antidiabetic treatment. The
results of this study will raise awareness among healthcare professionals regarding the most common
diabetes-associated complications/comorbidities affecting Portuguese type 2 diabetes patients and

contribute to optimizing patient management and the efficient allocation of healthcare resources.

Methods
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Study design and setting

cMORE was a non-interventional, cross-sectional, multicenter study conducted at 32 sites across
mainland Portugal, including the Norte, Lisboa e Vale do Tejo (LVT), Centro, and Alentejo regions. The
study was conducted over a 2-years period, between November 2020 and September 2022. Each
participating site recruited participants through routine clinical practice over an average four-month
period. The study relied principally on secondary data retrieval from electronic hospital databases for

data collection.

Study participants

For sample size calculation, a prevalence of 50% for each complication/comorbidity of interest in type 2
diabetes subjects was assumed. Considering a 3.5% margin of error and a 0.05 significance level, a sample
of 784 subjects was estimated, distributed per Nomenclature of Territorial Units for Statistics (NUTS)
according to the respective resident population. Subjects meeting all eligibility criteria were consecutively
enrolled during routine diabetes appointments. To minimize selection bias, patients were recruited
during morning and afternoon appointments, on alternating days. Each investigator invited the first two
eligible subjects on a given day, the last two on the following day, and so forth.

Eligible patients had to meet all of the following inclusion criteria: be aged 218 years) with a diagnosis of
type 2 diabetes and information on the year of diagnosis, have at least one glycated hemoglobin (HbA1c)
value from the previous six months, have attended at least one diabetes appointment at the study site in
the previous 12 months, and have given informed consent.

Patients with a different type of diabetes or those who were pregnant were not eligible for study

participation.

Study objectives

The cMORE study was designed primarily to assess the prevalence and co-prevalence of several diabetes-
related vascular complications and comorbidities among type 2 diabetes individuals in the Portuguese
primary healthcare setting. In addition, it aimed to characterize the sociodemographic, anthropometric,
and clinical characteristics of type 2 diabetes patients and to analyze the frequency of

complications/comorbidities based on current antidiabetic use.

Data collection

To meet the aforementioned objectives, sociodemographic (sex, age, region [according to the NUTS
classification], educational level, and smoking and alcohol habits), anthropometric (BMI and waist
circumference), and clinical (presence of type 2 diabetes-related complications/comorbidities, disease
duration since diagnosis, family history of type 2 diabetes and CV disease, HbA1c levels, lipid profile,
estimated glomerular filtration rate [eGFR] for patients with CKD, and use of oral antidiabetics, non-

insulin injectables, insulin, antiplatelets, anticoagulants, antihypertensives, statins, fibrates, and
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cholesterol absorption inhibitors) data were collected from electronic medical records over a mean
period of four months per study center. Vascular complications and other comorbidities of interest were
considered if documented in the patient’s medical record and were as follows: CKD, micro- (30-299
pg/mg creatinine) and macroalbuminuria (=300 pg/mg creatinine), diabetic retinopathy, diabetic
neuropathy, CV disease or CV-related procedures (congestive heart failure, myocardial infarction,
revascularization, ischemic heart disease, peripheral arterial disease, or cerebrovascular disease),
dyslipidemia, pancreatitis, liver disease, hypertension, overweight/obesity, diabetic foot infection, and

depression.

Statistical analysis

Quantitative variables were summarized using mean and standard deviation (SD), and qualitative
variables by absolute (n) and relative (%) frequencies. Data normality was assessed using the Shapiro-
Wilk's test. No imputation of missing data was performed. Percentages were calculated based on non-
missing values.

The total number of complications/comorbidities per patient was determined in those who had available
information for all diabetes-related conditions evaluated.

Fisher’s exact test was used to compare two independent groups for qualitative variables. P-values were
adjusted for multiple comparisons using the Benjamini-Hoshberg correction method. The correlation
between HbA1c levels and the type 2 diabetes duration since diagnosis was estimated using the
Spearman’s correlation test.

To address whether the probability of each complication/comorbidity was associated with clinically
relevant patient’s characteristics, multivariable logistic regression models were adjusted considering each
type 2 diabetes -related condition as a dependent variable and the following characteristics as
independent variables: gender, age, geographic region, educational level, type 2 diabetes disease
duration since diagnosis, BMI, waist circumference, HbA1c level, and use of oral antidiabetic agents,
insulin, or non-insulin injectables.

A two-sided p-value of <0.05 was considered statistically significant in all analyses. Computations were

implemented in Python 3.6 but using statistical methods from R® software version 4.1.2 (Vienna, Austria).

Ethics declaration

This study was conducted in accordance with the Good Pharmacoepidemiology Practices and with the
ethical principles stated in the Declaration of Helsinki. The study protocol was approved by the local
ethics committee and administration board of each participating site. Informed consent was obtained

from all study participants.

Results

Sociodemographic, anthropometric, and clinical characteristics of the study sample
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Of the 795 type 2 diabetes patients who were assessed for eligibility, 15 failed screening and the other
780 met the eligibility criteria and were included in the study. The sociodemographic, anthropometric,
and clinical characteristics of the 780 type 2 diabetes patients at the time of study enrollment are
presented in Table 1.

The study sample consisted predominantly of male participants (n=433, 55.5%) with a mean age of
67.7+10.2 years. Geographically, the Norte region had the highest representation with 37.6% (n=293) of
the participants, followed by LVT with 28.5% (n=222), Centro with 23.3% (n=182), and Alentejo with
10.6% (n=83). Never smokers (n=584, 74.9%) and individuals without alcohol consumption habits (n=701,
89.9%) were abundant among this sample. Family history of type 2 diabetes was present in 43.1% of the
patients (n=334), while 32.1% (n=249) had a family history of CV disease. The average duration of type 2
diabetes diagnosis was 10.5+8.1 years, with a mean BMI of 29.7+4.7 kg/m? and waist circumference of
103.6+£12.6 cm.

Mean HbA1c level from the previous 6 months was 7.0+1.2%, which increased significantly with longer
type 2 diabetes disease duration (p=0.231, p<0.001; Figure S1). Nevertheless, 56.7% of the patients
(n=442) achieved target glycemic control of HbA1c <7%. Lipid parameters collected during the 12 months

prior to study entry were also evaluated and are detailed in Table 1.

Vascular complications and other comorbidities of type 2 diabetes patients

Overall, this sample had a high prevalence of complications and comorbidities; 5.0% (n=32) patients had
one complication or comorbidity and 94.3% (n=598) had two or more (based on 634 patients with
available information on all complications/comorbidities). Microvascular complications, including CKD,
micro- and macroalbuminuria, diabetic neuropathy, diabetic retinopathy, and diabetic foot infections,
were observed in 38.1% (n=297) of patients, while macrovascular complications, including CV diseases
and procedures, were present in 19.6% (n=153). Additionally, 99.1% (n=773) of participants had
comorbidities, including being overweight/obesity, dyslipidemia, hypertension, pancreatitis, liver disease,

and depression.

The most prevalent type 2 diabetes-related conditions being were overweight/obesity (n=665, 85.5%),
dyslipidemia (n=666, 85.4%), and hypertension (n=644, 82.6%), followed by micro/macroalbuminuria
(n=146, 23.1%), depression (n=165, 21.2%), CKD (n=156, 20.0%), and CV disease/procedures (n=153,
19.6%) (Figure 1 and Table S1). Patients with CKD had a mean eGFR value of 57.4+22.6 mL/min/1.73 m.

The probability of having each complication/comorbidity was evaluated based on clinically relevant

patient characteristics, and those that significantly contributed to this probability are detailed in Table S2.

The analysis focused specifically on whether the duration of type 2 diabetes affected this probability
when controlling for a possible confounding effect of the patient’s age. The analysis revealed that the
longer the duration of type 2 diabetes, the higher the chance of the patients having diabetic retinopathy
(odds ratio [OR]=2. 531; p=0.006) and CV disease/procedures (OR=1.571; p=0.021), independent of the
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patient’s age. Concerning CV disease/procedures, female gender (OR=0.530; p=0.001) and insulin use
(OR=2.504; p<0.001) were also independently correlated with the probability of patients having this
vascular complication. On the other hand, older patients were more likely to have dyslipidemia (50-64
years: OR=5.424, p<0.001; 65-74 years: OR=7.603, p<0.001; >75 years: OR=7.430, p<0.001) and
hypertension (65-74 years: OR=3.376, p=0.003; =75 years: OR=8.193, p<0.001) than those aged 18-49
years, regardless of the duration of the type 2 diabetes. None of the other type 2 diabetes-related

conditions showed a significant association with either disease duration or patient age.

Regarding multimorbidity, the most common combination of conditions was the presence of
overweight/obesity, dyslipidemia, and hypertension (n=126, 19.9%); followed by overweight/obesity,
dyslipidemia, hypertension, and depression (n=41, 6.5%); overweight/obesity and dyslipidemia (n=35,
5.5%); and overweight/obesity, dyslipidemia, hypertension, and micro- or macroalbuminuria (n=28, 4.4%)
(Table S3). The burden of multimorbidity was greater in older patients (>2 complications/comorbidities:
18-49 years=85.3% vs 50-64 years=90.9% vs 65-74 years=96.0% vs 275 years=97.8%; p=0.023), among
female or male subjects with waist circumferences >80 and 94 cm, respectively (female <80=71.4% vs
female >80=96.0% vs male <94=75.5% vs male >94=96.4%; p<0.001), and in those overweight/obese
(underweight/normal weight=77.9% vs overweight=96.7% vs obese class 1=97.7% vs obese class [1=98.6%

vs obese class 111=100.0%; p<0.001).

Pharmacological management of type 2 diabetes patients

Pharmacologic management of participants involved the use of different therapeutic classes. The most
frequently prescribed medications were oral antidiabetics (n=726, 93.3%), antihypertensives (n=639,
82.1%), and statins (n=607, 77.9%), as outlined in Table 2. A smaller group of patients also received
insulin (n=129, 16.6%) and glucagon-like peptide 1 receptor (GLP-1r) agonists (n=39, 5.0%) for glycemic
control, as well as fibrates (n=106, 13.6%) and cholesterol absorption inhibitors (n=79, 10.2%) as
cholesterol-lowering agents. Table 2 also shows the duration of treatment with each therapeutic class

since initiation.

Among the 738 patients (94.9%) who received antidiabetic agents, the most common treatment was
biguanide monotherapy (n=245, 31.5%), as shown in Table S4. A total of 585 patients (75.2%) were solely
on oral medication, 101 (13.0%) were on a combination of oral medication and insulin, 23 (3.0%)
combined oral medication with GLP-1r agonists, 15 (1.9%) were on oral medication combined with GLP-1r
agonists and insulin, 13 (1.7%) were using insulin alone, and 1 (0.1%) was using GLP-1r agonists alone.
The distribution of these antidiabetic classes — oral medication, GLP-1r agonists, and insulin —according
to each complication/comorbidity is presented in Figure 2 and Table S5. Oral antidiabetics were widely
prescribed in patients with various complications/comorbidities. Insulin usage was more frequent in
patients with diabetic retinopathy (n=38, 59.4%), diabetic neuropathy (n=16, 45.7%), and diabetic foot
infection (n=8, 53.3%).
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An assessment of the prevalence of each complication/comorbidity by the type of antidiabetic regimen
revealed that patients treated with a combination of oral antidiabetics and insulin were more likely to
have certain complications/comorbidities compared to those taking oral antidiabetics alone. These
included hypertension (p=0.004), higher creatinine levels (p=0.005), CKD (p<0.001), diabetic retinopathy
(p<0.001), CV diseases/procedures (p<0.001) -- namely ischemic heart disease (p=0.008), cerebrovascular
disease (p=0.045) and peripheral artery disease (p=0.004), as well as diabetic neuropathy (p=0.002) and
diabetic foot infection (p=0.022) (Table S6). The distribution of each complication/comorbidity among
patients receiving the five most common antidiabetic regimens and those taking or not taking oral

antidiabetics is detailed in Table S7 and Table S8.

Discussion

The cMORE study provides valuable insights into the sociodemographic and clinical characteristics,
multimorbidity patterns, and pharmacologic management of patients with type 2 diabetes attending
primary healthcare services in mainland Portugal. The findings of this study shed light on several
important aspects of the disease, allowing for a comprehensive understanding of its complexity and the

challenges associated with its management.

The sociodemographic and clinical characteristics of this sample are consistent with those of the primary
care TEDDI study?? and of the overall Portuguese type 2 diabetes population, as reported in the Annual
Report of the Portuguese Diabetes Society released in 2023°. Patients were predominantly male and
overweight, with a mean age of 67.7 years. The higher prevalence of type 2 diabetes in older individuals is
in line with previous research?® 232> and emphasizes the age-related risk factors associated with the

disease, namely the co-prevalence of vascular complications and comorbidities.

This study examined the multimorbidity burden among type 2 diabetes patients and revealed a high
prevalence of vascular complications and comorbidities. Overweight/obesity, dyslipidemia, and
hypertension emerged as the most common type 2 diabetes -related conditions, and those with the
highest co-prevalence, followed by the vascular complications micro- and macroalbuminuria, CKD, and CV
diseases/procedures. This finding underscores the strong connection between type 2 diabetes and these
conditions. In particular, there was a correlation between the duration of type 2 diabetes and diabetes-
associated complications, namely CV disease/procedures. Concurrently, comorbidities such as
dyslipidemia and hypertension were linked to the patient’s age, thereby adding a layer of complexity to
patient monitoring and treatment. Multimorbidity was present in the vast majority of patients and
increased with age, BMI, and waist circumference. These findings are consistent with previous studies®

2426 3lthough the prevalence of specific conditions may vary given the different sample characteristics,

definitions of diabetes-related conditions evaluated, and type of data source.

Concerning vascular complications, the rates of micro- (38.1%) and macrovascular (19.6%) complications

differ from other large multinational observational studies. The Aichieve?’ (microvascular: 52.6%;
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macrovascular: 26.7%) and IMPROVE?® (microvascular: 45.0%; macrovascular: 28.0%) studies reported
higher rates of vascular complications compared to the present study, whereas the DISCOVER study?®
(microvascular: 18.8%; macrovascular: 12.7%) reported lower rates. While patients in these three studies
were younger, had shorter disease duration, and higher HbA1clevels than the population in this study, the
prevalence of vascular complications also differed between them. Nevertheless, in the Aichieve?’,
DISCOVER?, and cMORE, the likelihood of CV macrovascular complications was positively associated with
similar variables, namely male sex and longer disease duration. Considering that intensive glycemic
control has a beneficial effect on the incidence and progression of vascular complications!®1% 3 the

observed differences between studies may result from different treatment approaches, patient

adherence, or even access to treatment.

Most patients achieved the glycemic target of HbA1c <7%, as per the consensus guidelines of the ADA and
EASD available at the time of patient enrolment®3°, and in line with a previous study conducted in
Portugal that showed good glycemic control (HbA1c <7%: 64.8%) in primary care patients?2. However,
these guidelines also emphasize the importance of individualizing glycemic targets based on patient
characteristics (e.g., age, social determinants of health, and disease duration), multimorbidity profile or

risk of diabetes-related comorbidities and complications, and risk for adverse events to therapy (such as

hypoglycemia), suggesting that less stringent HbA1c levels may be acceptable for certain patients?® 193637,

Given this sample’s characteristics, where older patients had more multimorbidity and longer disease
duration was associated with higher HbAxc levels??, it is possible that more individuals achieved
satisfactory glycemic control and appropriate disease management, justifying the acceptable rates of
vascular complications. This assumption is further supported by the low frequency of type 2 diabetes
patients with CV disease or requiring CV-associated procedures, despite the high incidence of major CV
risk factors such as hypertension, obesity, and hyperlipidaemia'’. Still, the probability of having CV
disease/procedures independently increased with longer disease duration, regardless of patient
characteristics, accentuating the need for closer monitoring of patients who have lived with the disease

for along time (>10.5 years).

Glycemic control is not the only goal in the management of patients with TYPE 2 DIABETES. Clinicians also
need to address the complications and comorbidities associated with diabetes, as these affect patients’
quality of life and potentially lead to anxiety and depression'® 383 In this context, selecting the most
appropriate pharmacological treatment is a challenge, as it may adversely affect other existing
conditions!®. Almost all patients of this study were prescribed glucose-lowering agents, with oral
antidiabetics being the most frequent option. Among these, biguanides were the most common class and
were most likely to be prescribed to patients initiating pharmacological treatment or achieving sustained
glycemic targets'® 33, Insulin and GLP-1r agonists were used in a smaller subset of patients. The
antidiabetic regimens varied according to the presence of complications and comorbidities, suggesting a
personalized approach to treatment. Oral antidiabetics in combination with insulin were prescribed more

frequently than oral agents alone for patients with hypertension, micro- or macroalbuminuria, CKD, CV
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disease/procedures, diabetic retinopathy, diabetic neuropathy, and diabetic foot infection. This implies
that patients with more advanced disease may require intensified treatment regimens with insulin to

achieve glycemic targets and delay the progression of additional vascular complications'®-1 30,

Despite SGLT2i and GLP-1r agonists having a cardiorenal-protective role and being recommended for
patients at high risk of or with established CV or renal diseases'® 3!, their use in this study did not align
with those recommendations. Indeed, the frequency of patients with CV disease or CKD who were
receiving SGLT2i and biguanides dual therapy was similar to those receiving biguanides alone or
combined with other oral agents. However, it is important to note that the guidelines with those
recommendations were established shortly before the initiation of this study and their implementation
can be a lengthy process, which may have been further delayed by the COVID-19 pandemic. Further
evaluation is necessary to gain a deeper understanding of glucose-lowering prescription practices and

whether they comply with current guidelines.

The cMORE study has several strengths, including its multicenter design and large number of enrolled
patients, providing a representative sample of the mainland Portuguese scenario in terms of type 2
diabetes patient characteristics and prevalence of associated complications/comorbidities. Additionally,
the study provides detailed associations between type 2 diabetes-related complications/comorbidities,
highlighting patient characteristics that need to be considered in the Portuguese healthcare system when

monitoring an individual with type 2 diabetes, and the use of antidiabetic agents.

However, there are some limitations to consider. Firstly, the COVID-19 pandemic affected the format of
patient clinical appointments and data collection (e.g., anthropometric data). It also impacted the
introduction and access to new glucose-lowering therapies. Secondly, the electronic case report form
used in the study only allowed for six pre-defined options for CV disease/procedures, which may have
affected the reporting of these parameters as patients with other CV problems were considered to have
no CV disease or CV-related procedures. Finally, the cross-sectional nature of the study prevents the
establishment of temporal relationships and inferences. A longitudinal analysis would provide evidence
on whether patients are being properly managed at diagnosis of both the disease and associated
complications/comorbidities. Also, evaluation of patient education about type 2 diabetes and lifestyle
choices would offer valuable guidance on optimal strategies to implement throughout the course of the
disease, in order to reduce the therapeutic burden, prevent health deterioration, and improve patients’

quality of life.

Conclusions

The cMORE study provides valuable insights into the prevalence and co-prevalence of type 2 diabetes-
related vascular complications and comorbidities among adult patients with TYPE 2 DIABETES in the
primary healthcare setting of mainland Portugal. The study demonstrates a tailored approach to
treatment, with the incorporation of insulin in patients with vascular complications and highlights

important considerations regarding type 2 diabetes pharmacological treatment. Despite the high rates of
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multimorbidity observed, vascular complications were present at a reasonable level. This, coupled with
the satisfactory HbAuc levels achieved by most patients, suggests good management of type 2 diabetes in
this population. Altogether, these findings underscore the importance of individualized management
plans that take into account the unique clinical characteristics and associated comorbidities of patients
with type 2 diabetes, starting from the time of diagnosis. Larger-scale studies with extended follow-up
periods could provide further understanding of the long-term outcomes of these management strategies
and their impact on patient health. By optimizing glycemic control and addressing concurrent conditions,
healthcare providers can strive to enhance patient outcomes and mitigate the overall burden of type 2
diabetes.

Ethics in publishing

1. Does your research involve experimentation on animals?:

No

2. Does your study include human subjects?:

Yes

If yes; please provide name of the ethical committee approving these experiments and the
registration number. :

Comissdo de Etica para a Satde da Unidade Local de Saude de Alto Minho Comissdo

de Etica para a Saude da Unidade Local de Satde de Matosinhos Comissdo de Etica

para a Satude da Administrac3o Regional de Satde do Centro Comiss3o de Etica para

a Saude da Administracdo Regional de Lisboa e Vale do Tejo Comiss3o de Etica para a

Saude da Unidade Local de Saude de Baixo Alentejo

If yes; please confirm authors compliance with all relevant ethical regulations. :

Yes

If yes; please confirm that written consent has been obtained from all patients. :

Yes

3. Does your study include a clinical trial?:

No

4. Are all data shown in the figures and tables also shown in the text of the Results section and
discussed in the Conclusions?:

Yes

Funding

Funding for this research was provided by MSD Portugal (Protocol NISO08358).

Authorship

Page 12 of 20



All authors are responsible for the work described in this paper. S. Aldo: Study conception; T. Silva; A. P.
Leite, M. Rosario, C. Carvalho, J. Coelho, H. Ferreira, R. Ferreira, J. Abreu, M. Rosa, S. Azevedo, C. Cunha,
C. Daniel, B. Juane and R. A. Sousa: Data collection and analysis. All authors participated in the
interpretation of data, revised the manuscript for important intellectual content and provided final
approval of the version to be published. All authors agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work are appropriately

investigated and resolved.

Conflicts of Interest

SA and ACC are employees of MSD Portugal, who may own stock and/or hold stock options in Merck &
Co., Inc., Rahway, NJ, USA.

Acknowledgments

Medical writing and/or editorial assistance was provided by Joana Melo and Carla Gomes (W4Research),
statistical support from Adriana Belo (W4Research), and project management by Carolina Moura (MSD
Portugal) and Nélia Lima (W4Research), all funded by MSD Portugal.

The authors would also like to express their gratitude to all the investigators involved in this study,
namely: Dr. Andreia Chaves Cerejo, Dr. Carlos Franclim, Dr. Diana Oliveira, Dr. llda Gongalves, Dr. Inés
Freitas, Dr. Leonor Carrapatoso, Dr. Liliana Costa, Dr. Rachel Barbabela (Unidade Local de Satde de
Matosinhos), Dr. Carina Matos, Dr. Joana Sousa, Dr. Joana Gongalves, Dr. Ana Coroas, Jorge Azevedo (USF
Gil Eanes), Dr. Joana Torres, Dr. Fatima Cruz, Dr. Ana Rafaela Gave (USF Uarcos), Dr. Liliana Marto, Dr.
Tiago Baptista, Dr. Sara Araujo (USF Tiago D’Almeida), Dr. Mariana Oliveira, Dr. Joana Lascasas, Dr.
Cristina Mendes, Dr. Catarina Campos, Dr. Vera Silva (UCSP Caminha), Dr. Ana Carla Bernardes, Dr. Ana
Margarida Gongalves, Dr. Joana Antunes, Dr. Mariana Coimbra (USF Santiago), Dr. Inés Migueis Ferreira,
Dr. Ana Rafaela Esperanca (USF Flor de Sal), Dr. Diana Roda, Dr. Joana Gongalves (UCSP Coimbra Celas),
Dr. Daniela Fernandes, Dr. Linda Costa, Dr. Joana Pinto (UCSP Cantanhede), Dr. Liliana Andrade, Dr. Sofia
Ribeiro (UCSP Tdbua), Dr. Vasco Almeida e Mota, Dr. Dalila Teixeira, Dr. Alyona Koshelnyk (UCSP Torres
Vedras), Dr. Mariana Domingues, Dr. Ana Laura, Dr. Camila Ribeiro, Dr. Catarina Alves, Dr. Claudia
Mourato Silva, Dr. Nuno Kakoo, Dr. Patricia Ferrdo (USF Villa Longa), Dr. Francisco Antunes (UCSP
Azeitdo), Dr. Pedro Alves, Dr. Paula Silva, Dr. Ana Magalhdes (USF Conchas), Dr. Edmundo Sa (UCSP
Serpa), Dr. Luis Coentro, Dr. Ana Sotero (USF Alfa Beja), Dr. Andreia Oliveira, Dr. Sara Veiga, Dr. Edite Reis,
and Dr. Nuno Estradas (UCSP Beja).

Page 13 of 20



References

1. Olokoba AB, Obateru OA and Olokoba LB. Type 2 diabetes mellitus: a review of current trends.
Oman Med J. 2012; 27: 269-273. DOI: 10.5001/0mj.2012.68.

2. Kota SK, Meher LK, Jammula S, et al. Aberrant angiogenesis: The gateway to diabetic

complications. Indian J Endocrinol Metab. 2012; 16: 918-930. DOI: 10.4103/2230-8210.102992.

3. World Health, Organization. Global report on diabetes. Geneva: World Health Organization,
2016.
4. Saeedi P, Petersohn |, Salpea P, et al. Global and regional diabetes prevalence estimates for 2019

and projections for 2030 and 2045: Results from the International Diabetes Federation Diabetes Atlas,
9th edition. Diabetes Research and Clinical Practice. 2019; 157: 107843. DOI: DOI:
10.1016/j.diabres.2019.107843.

5. Magliano DJ, Boyko EJ and committee IDFDAtes. IDF Diabetes Atlas. Idf diabetes atlas. Brussels:
International Diabetes Federation

© International Diabetes Federation, 2021., 2021.

6. Sociedade Portuguesa de Diabetologia. Diabetes: Factos e Numeros — O Ano de 2019, 2020 e
2021 - Relatdrio Anual do Observatdrio Nacional da Diabetes. 2023.

7. International Diabetes Federation. IDF Diabetes Atlas, 4th Edn. Montreal. CA: International
Diabetes Federation. 2009.

8. Schellenberg ES, Dryden DM, Vandermeer B, et al. Lifestyle interventions for patients with and at
risk for type 2 diabetes: a systematic review and meta-analysis. Ann Intern Med. 2013; 159: 543-551. DOI:
10.7326/0003-4819-159-8-201310150-00007.

9. American Diabetes Association Professional Practice Committee. Glycemic Targets: Standards of
Medical Care in Diabetes—2022. Diabetes Care. 2021; 45: S83-596. DOI: 10.2337/dc22-S006.

10. Patel A, MacMahon S, Chalmers J, et al. Intensive blood glucose control and vascular outcomes
in patients with type 2 diabetes. N EnglJ Med. 2008; 358: 2560-2572. DOI: 10.1056/NEJM0a0802987.

11. Casanova F, Adingupu DD, Adams F, et al. The impact of cardiovascular co-morbidities and
duration of diabetes on the association between microvascular function and glycaemic control.
Cardiovasc Diabetol. 2017; 16: 114. DOI: 10.1186/s12933-017-0594-7.

12. Sun'S, Hisland L, Grenet G, et al. Reappraisal of the efficacy of intensive glycaemic control on
microvascular complications in patients with type 2 diabetes: A meta-analysis of randomised control-
trials. Therapie. 2022; 77: 413-423. DOI: 10.1016/j.therap.2021.10.002.

13. Iglay K, Hannachi H, Joseph Howie P, et al. Prevalence and co-prevalence of comorbidities among
patients with type 2 diabetes mellitus. Curr Med Res Opin. 2016; 32: 1243-1252. DOI:
10.1185/03007995.2016.1168291.

14. Yun JS and Ko SH. Current trends in epidemiology of cardiovascular disease and cardiovascular
risk management in type 2 diabetes. Metabolism. 2021; 123: 154838. DOI:
10.1016/j.metabol.2021.154838.

Page 14 of 20



15. Preis SR, Hwang SJ, Coady S, et al. Trends in all-cause and cardiovascular disease mortality
among women and men with and without diabetes mellitus in the Framingham Heart Study, 1950 to
2005. Circulation. 2009; 119: 1728-1735. DOI: 10.1161/circulationaha.108.829176.

16. Gregg EW, Cheng YJ, Saydah S, et al. Trends in death rates among U.S. adults with and without
diabetes between 1997 and 2006: findings from the National Health Interview Survey. Diabetes Care.
2012; 35:1252-1257. DOI: 10.2337/dc11-1162.

17. Henning RJ. Type-2 diabetes mellitus and cardiovascular disease. Future Cardiol. 2018; 14: 491-
509. DOI: 10.2217/fca-2018-0045.

18. Davies MJ, Aroda VR, Collins BS, et al. Management of Hyperglycemia in Type 2 Diabetes, 2022. A
Consensus Report by the American Diabetes Association (ADA) and the European Association for the
Study of Diabetes (EASD). Diabetes Care. 2022; 45: 2753-2786. DOI: 10.2337/dci22-0034.

19. ElSayed NA, Aleppo G, Aroda VR, et al. Pharmacologic Approaches to Glycemic Treatment:
Standards of Care in Diabetes-2023. Diabetes Care. 2023; 46: S140-s157. DOI: 10.2337/dc23-5009.

20. Koto R, Nakajima A, Miwa T, et al. Multimorbidity, Polypharmacy, Severe Hypoglycemia, and
Glycemic Control in Patients Using Glucose-Lowering Drugs for Type 2 Diabetes: A Retrospective Cohort
Study Using Health Insurance Claims in Japan. Diabetes Therapy. 2023; 14: 1175-1192. DOI:
10.1007/s13300-023-01421-5.

21. Pearson-Stuttard J, Holloway S, Polya R, et al. Variations in comorbidity burden in people with
type 2 diabetes over disease duration: A population-based analysis of real world evidence.
EClinicalMedicine. 2022; 52: 101584. DOI: 10.1016/j.eclinm.2022.101584.

22. Cardoso SM, Rodrigues E, Valadas C, et al. Metabolic control and therapeutic profile of patients
with diabetes in Portuguese primary care (TEDDI CP). Prim Care Diabetes. 2015; 9: 172-178. DOI:
10.1016/j.pcd.2014.06.004.

23. Vieira JFF and Santos P. Medication adherence in type 2 diabetes mellitus patients: a cross-
sectional study. Revista Portuguesa de Medicina Geral e Familiar. 2020; 36: 104-112. DOI:
10.32385/rpmgf.v36i2.12395.

24, Hermans MP and Dath N. Prevalence and co-prevalence of comorbidities in Belgian patients with
type 2 diabetes mellitus: a transversal, descriptive study. Acta Clin Belg. 2018; 73: 68-74. DOI:
10.1080/17843286.2017.1348710.

25. Teljeur C, Smith SM, Paul G, et al. Multimorbidity in a cohort of patients with type 2 diabetes. Eur
J Gen Pract. 2013; 19: 17-22. DOI: 10.3109/13814788.2012.714768.

26. Lin PJ, Kent DM, Winn A, et al. Multiple chronic conditions in type 2 diabetes mellitus: prevalence
and consequences. Am J Manag Care. 2015; 21: e23-34.

27. Litwak L, Goh S-Y, Hussein Z, et al. Prevalence of diabetes complications in people with type 2
diabetes mellitus and its association with baseline characteristics in the multinational Alchieve study.

Diabetology & Metabolic Syndrome. 2013; 5: 57. DOI: 10.1186/1758-5996-5-57.

Page 15 of 20



28. Valensi P, Benroubi M, Borzi V, et al. The IMPROVE study--a multinational, observational study in

type 2 diabetes: baseline characteristics from eight national cohorts. Int J Clin Pract. 2008; 62: 1809-1819.

DOI: 10.1111/j.1742-1241.2008.01917 x.

29. Kosiborod M, Gomes MB, Nicolucci A, et al. Vascular complications in patients with type 2
diabetes: prevalence and associated factors in 38 countries (the DISCOVER study program).
Cardiovascular Diabetology. 2018; 17: 150. DOI: 10.1186/512933-018-0787-8.

30. Ahmad E, Lim S, Lamptey R, et al. Type 2 diabetes. Lancet. 2022; 400: 1803-1820. DOI:
10.1016/s0140-6736(22)01655-5.

31. American Diabetes Association. Standards of Medical Care in Diabetes—2020 Abridged for
Primary Care Providers. Clinical Diabetes. 2020; 38: 10-38. DOI: 10.2337/cd20-as01.

32. American Diabetes Association. Standards of Medical Care in Diabetes—2021 Abridged for
Primary Care Providers. Clinical Diabetes. 2021; 39: 14-43. DOI: 10.2337/cd21-as01.

33. Duarte R, Melo M, Silva-Nunes J, et al. Recomendacdes Nacionais da SPD para o Tratamento da
Hiperglicemiana Diabetes Tipo 2 — Atualizacdo 2018/19 com Base na Posi¢do Conjunta ADA/EASD. Revista
Portuguesa de Diabetes. 2018; 13 (4): 154-180.

34, Buse JB, Wexler DJ, Tsapas A, et al. 2019 Update to: Management of Hyperglycemia in Type 2

Diabetes, 2018. A Consensus Report by the American Diabetes Association (ADA) and the European

Association for the Study of Diabetes (EASD). Diabetes Care. 2020; 43: 487-493. DOI: 10.2337/dci19-0066.

35. Cosentino F, Grant PJ, Aboyans V, et al. 2019 ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration with the EASD: The Task Force for diabetes, pre-
diabetes, and cardiovascular diseases of the European Society of Cardiology (ESC) and the European
Association for the Study of Diabetes (EASD). European Heart Journal. 2019; 41: 255-323. DOI:
10.1093/eurheartj/ehz486.

36. ElSayed NA, Aleppo G, Aroda VR, et al. Glycemic Targets: Standards of Care in Diabetes-2023.
Diabetes Care. 2023; 46: S97-s110. DOI: 10.2337/dc23-S006.

37. American Diabetes Association. Standards of Care in Diabetes-2023 Abridged for Primary Care
Providers. Clin Diabetes. 2022; 41: 4-31. DOI: 10.2337/cd23-as01.

38. Gais C, Duarte TA, Paulino S, et al. Depressive symptoms are associated with poor glycemic
control among women with type 2 diabetes mellitus. BMC Research Notes. 2018; 11: 38. DOI:
10.1186/513104-018-3141-z.

39. UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-glucose control with
sulphonylureas or insulin compared with conventional treatment and risk of complications in patients
with type 2 diabetes (UKPDS 33). UK Prospective Diabetes Study (UKPDS) Group. Lancet. 1998; 352: 837-
853.

Page 16 of 20



Figure 1.

Overweight/obesity* 85.5%
Dyslipidaemia 84.5%
Hypertension 82.6%

Micro/macro albuminuria 23.1%
Depression 21.2%
CKD 20.0%
CV diseases/procedures 19.6%
Liver disease 11.9%
Diabetic retinopathy 8.2%
Diabetic neuropathy 4.5%

Diabetic foot infection 1.9%

Pancreatitis 0.6%

Figure 2.
Overweight/obesity
Dyslipidemia
Hypertension

Micro/macro
albuminuria

Depression

CKD

CV disease/procedures

Liver disease

Diabetic retinopathy

Diabetic neuropathy

Diabetic foot infection

Pancreatitis

[,  34,.0%
5.3%
16.4%

I 93.2%
5.4%
17.3%

I 94.1%
5.1%
18.8%

[ —  92..8%
5.5%
16.2%

I 92.1%
7.3%
15.2%

[, 39.7%

2.6%

29.5%
I 91.5%
7.2%
29.4%

.. 92.5%

4.3%

17.2%

I 35.9%

4.7%

59.4%
I 35.7%
11.4%
45.7%
93.3%
26.7%
53.3%
I 40.0%
0.0%
60.0%

B Oral antidiabetics GLP-1r agonists Insulin

page 17 of 20

Page 17 of 20



Table 1. Patient sociodemographic, anthropometric, and clinical characteristics at enrollment.

Values (n=780)

Male, n (%) 433 (55.5)
Age (years)

MeanzSD 67.7£10.2
18-49, n (%) 40 (5.1)
50-64, n (%) 242 (31.0)
65-74, n (%) 278 (35.6)
>75, n (%) 220 (28.2)

Region, n (%)

Norte 293 (37.6)

Lisboa e Vale do Tejo (LVT) 222 (28.5)

Centro 182 (23.3)

Alentejo 83 (10.6)

Level of education, n (%)

None 26 (3.4)

First cycle (1%%-4% grade) 378 (49.0)

Second cycle (5-6% grade) 101 (13.1)

Third cycle (7-9™ grade) 105 (13.6)

Secondary school (10™-12" grade) 68 (8.8)

Post-secondary school 25(3.2)

Higher education 68 (8.8)

Missing 9(1.2)
Smoking status, n (%)

Never 584 (74.9)

Former 120 (15.4)

Current 76 (9.7)

Alcohol habits, n (%) 79 (10.1)

Type 2 diabetes disease duration, since diagnosis (years),

mean+SD 10.5+8.1

Family history of type 2 diabetes, n (%) 334 (43.1)
Missing 5(0.6)

Family history of CV disease, n (%) 249 (32.1)
Missing 5(0.6)

BMI (kg/m?)

MeantSD 29.7+4.7
Underweight (<18.5), n (%) 1(0.1)
Normal weight (18.5-24.99), n (%) 112 (14.4)
Overweight (25.0-29.9), n (%) 333 (42.8)
Obese class | (30.0-34.9), n (%) 224 (28.8)
Obese class 11 (35.0-39.9), n (%) 87 (11.2)
Obese class Il (40.0), n (%) 21(2.7)

Missing 2(0.3)
Waist circumference (cm)

MeanzSD 103.6+12.6

Male, >94, n (%) 345 (85.0)
Missing 27 (6.2)
Female, >80, n (%) 306 (96.8)
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Missing 30 (8.7)
HbA1c (%)

MeanzSD 7.0+1.2
<6.5,n (%) 271 (34.7)
6.5-6.9, n (%) 171 (21.9)
7-7.9, n (%) 223 (28.6)
8-8.9, n (%) 66 (8.5)
>9, n (%) 49 (6.3)

TC (mg/dL), mean+SD 166.8+39.3
HDL-C (mg/dL), meanSD 47.3+14.0
LDL-C (mg/dL), mean+SD 90.7+32.9
TG (mg/dL), meanSD 145.6+83.0

BMI: Body Mass Index; CV: Cardiovascular; HbAi.: Glycated Hemoglobin; HDL-c: High Density Lipoprotein Cholesterol;

LDL-c: Low Density Lipoprotein Cholesterol; NUTS: Nomenclature of Territorial Units for Statistics; SD: Standard

Deviation; TC: Total cholesterol; TG: Triglycerides.

Table 2. Pharmacologic agents used for the treatment of type 2 diabetes patients at study enrollment.

n (%) Treatment duration (years),
(n=780) meanSD
Oral antidiabetic 726 (93.3)
Biguanides 671 (92.4) 8.416.5
DPP-4i 284 (39.1) 5.7+4.1
SGLT2i 248 (34.2) 1.9+1.5
Sulfonylureas 113 (15.6) 8.9+6.9
a-glucosidases inhibitor 9(1.2) 8.0£6.0
Meglitinides 8(1.1) 8.0+5.8
Thiazolidinediones 8(1.1) 4.1+3.8
Missing 2 (0.3)
GLP-1r agonists 39 (5.0) 2.1+1.4
Missing 2 (0.3)
Insulin 129 (16.6) 6.945.9
Missing 4 (0.5)
Antihypertensives 639 (82.1)
Diuretics 353 (55.2) 8.3t5.4
Angiotensin converting enzyme inhibitors 302 (47.3) 7.845.4
Angiotensin receptor blockers 286 (44.8) 8.546.0
Calcium channel blockers 264 (41.3) 7.0£4.8
B-adrenergic blockers 196 (30.7) 7.945.8
Direct arterial vasodilators 9(1.4) 7.948.5
Sympatholytic and adrenergic blockers 8(1.3) 8.0+4.2
Others 6 (0.9) 8.847.2
Missing 2 (0.3)
Antiplatelets 200 (25.7) 7.4+4.7
Missing 2 (0.3)
Anticoagulants 61 (7.8) 3.6%3.2
Missing 2 (0.3)
Statins 606 (77.9) 7.9%4.9
Missing 2 (0.3)
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Fibrates 106 (13.6) 5.614.2
Missing 3(0.4)

Cholesterol absorption inhibitors 79 (10.2) 3.5%4.2
Missing 3(0.4)

DPP-4i: dipeptidyl-peptidase-4 inhibitor; GLP-1r: glucagon-like peptide receptor 1; SD: Standard Deviation; SGLT2i:

sodium glucose cotransporter 2 inhibitor.
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