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Abstract: Type 2 diabetes mellitus (T2DM) is one of the most important epidemic diseases 

in the world this century, and accounts for 90% of cases of diabetes globally. Brazil is one of 

the most important examples of the alarming picture of T2DM in emergent societies, being the 

country with the fourth largest number of people with diabetes. The aim of this paper is to review 

the literature on diabetes in Brazil, specifically looking at the epidemiology and management 

of T2DM. A literature search was conducted using PubMed and LILACS to identify articles 

containing information on diabetes in Brazil. Official documents from the Brazilian government, 

World Health Organization, and International Diabetes Federation were also reviewed.
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Introduction
Type 2 diabetes mellitus (T2DM) is one of the most important epidemic diseases 

of this century. In 1985, estimates were that 30 million adults had diabetes, but this 

number grew to 135 million in 1995, and reached 173 million in 2002.1 This increasing 

prevalence is predicted to continue, with the World Health Organization projecting 

that there will be 366 million adults with diabetes in 2030.2 T2DM accounts for 90% 

of cases of diabetes around the world,3 and 80% of people with diabetes live in low-

income or middle-income countries.4

T2DM occurs when the pancreas does not produce enough insulin to maintain 

a normal blood glucose level or when the body is unable to use the insulin that is 

produced (insulin resistance). This type of diabetes is caused by a combination of 

factors, including genetic susceptibility, obesity, and physical inactivity.5 In paral-

lel with population ageing, several other factors associated with modern lifestyle 

have contributed to the increased trend in prevalence of T2DM over recent decades. 

A sedentary lifestyle, unhealthy eating habits, and obesity are established risk factors 

for development of the disease.

According to the International Diabetes Federation, Brazil ranks fourth among 

the countries with the largest number of people with diabetes, being 11.9 million in 

2013. The International Diabetes Federation also estimated the prevalence of diabetes 

in Brazil to be 10.3% in 2012.6

We reviewed the literature to provide an overview of diabetes in Brazil, includ-

ing epidemiological data, national guidelines, and current glycemic control status 

of the Brazilian diabetes population, as well as to describe health policies for the 

management of T2DM and its complications.
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Methodology
A literature search was conducted to identify articles con-

taining information on T2DM in Brazil until June 15, 2014. 

Official documents from the Brazilian government, World 

Health Organization, and International Diabetes Federation 

were also examined. We searched PubMed with the terms 

“diabetes AND type 2 AND (Brasil* OR Brazil*)”. A search 

of the LILACS (Literatura Latinoamericana y del Caribe en 

Ciencias de la Salud) database was also performed, using the 

terms “diabetes” and “Brazil”. The most recent and relevant 

articles were selected.

T2DM in Brazil
Prevalence
The definition of T2DM and prediabetes provided by the 

Brazilian Society of Diabetes (BDS) follows the same 

criteria as those of the American Diabetes Association 

(ADA).7 To diagnose diabetes, two fasting plasma glucose 

values $126 mg/dL or a casual glycemia $200 mg/dL are 

necessary. After undergoing a 2-hour 75 g oral glucose tol-

erance test, the diagnostic criterion for diabetes is a plasma 

glucose $200 mg/dL. For impaired fasting glycemia, the 

diagnostic criteria are $100 mg/dL and ,126 mg/dL, and for 

impaired glucose tolerance, the criterion is a 2-hour plasma 

glucose $140 mg/dL and ,200 mg/dL.7

Nutritional transition and the population aging occurring 

in Brazil have contributed to greater incidence and prevalence 

rates of noncommunicable chronic diseases (NCCD), 

including T2DM.8,9 Similarly to other emergent societies, 

T2DM, combined with cardiovascular risk factors such as 

hypertension and dyslipidemia, appears as one of the most 

important public health problems among Brazilians.10

In the 1980s, a multicenter prevalence study including 

21,847 individuals aged 30–69 years found that 7.6% of these 

individuals were diabetic based on an oral glucose tolerance 

test.11 Other smaller studies were conducted in urban regions 

in Brazil to estimate the prevalence of diabetes using meth-

ods similar to those used in the nationwide study. Among 

individuals aged 30–69 or 30–79 years, 12.1%–13.5% had 

diabetes and 5.0%–7.7% had impaired glucose tolerance 

(Figure 1).12 A relevant finding of this multicenter study 

was that almost half of the individuals with a diagnosis of 

diabetes did not know they had the condition.11

In 2006, Brazil launched VIGITEL (Surveillance of Risk 

and Protective Factors for Chronic Diseases Telephone Survey), 

a nationwide telephone surveillance system aiming to provide 

epidemiological data about the risk and protective factors for 

NCCD in individuals aged $18 years. VIGITEL is conducted 

yearly, and shows a trend toward increasing prevalence rates 

since its first edition (Figure 2). In 2013, the survey found a rate 
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Figure 1 Distribution of prevalence (according to regions) and trends (in the region of São Paulo) of diabetes diagnosed by oral glucose tolerance testing in adults living in 
urban areas in Brazil. 
Note: Data from Malerbi DA, Franco LJ. Multicenter study of the prevalence of diabetes mellitus and impaired glucose tolerance in the urban Brazilian popula tion aged 30–69 
yr. The Brazilian Cooperative Group on the Study of Diabetes Prevalence. Diabetes Care. 1992;15(11):1509–1516;11 and Bosi PL, Carvalho AM, Contrera D, et al. Prevalence 
of diabetes and impaired glucose tolerance in the urban population of 30 to 79 years of the city of Sao Carlos, Sao Paulo. Arq Bras Endocrinol Metabol. 2009;53(6):726–732.12
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of 6.9% for self-reported diabetes mellitus.13 In the same year, 

VIGITEL also showed increasing rates with aging (8.5% in the 

group aged 45–54 years, 17.1% in the group aged 55–64 years, 

and 22.1% in the group aged $65 years; Figure 3).14

Regional variations in self-reported diabetes mellitus in 

Brazil were detected. Rates ranged from 3.6% to 5.5% in indi-

viduals from the northern region, while in the southeast region, 

characterized by a higher income, the rates varied from 6.7% 

to 8.2%.13 This variation according to regions was also seen in 

the nationwide study performed in the 1980s (Figure 1).10

Different methodologies were used in the multicenter 

study to determine the prevalence of diabetes (diagnosis 

based on an oral glucose tolerance test) and in VIGITEL 

(self-reported diabetes), which limits any comparison and 

evaluation of trends in the rates. However, the multicenter 

study provided self-reported data showing a prevalence of 

3.2% and 11.6% in the age groups 30–69 years and .70 years, 

respectively, with these rates being lower than those found in 

VIGITEL in recent years.

The prevalence of disturbances in glucose metabolism 

among specific populations in Brazil was also investigated. 

A population-based study in Japanese-Brazilians living in a 

city in the state of São Paulo reported that this population 

has one of the highest prevalence rates of T2DM detected 

worldwide, involving 35% of individuals aged 45–79 years.15 

Similar data were confirmed by other investigators in a 
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Figure 2 Trend in prevalence of self-reported diabetes mellitus in Brazil. 
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Figure 3 Distribution of prevalence of self-reported diabetes mellitus according to age. 
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more recent study showing the rate of T2DM to be 37.4% in 

Japanese-Brazilians aged $60 years.16

Few cases of disturbed glucose metabolism were con-

firmed in the Native American population between 1970 and 

1990.17,18 However, recent studies indicate changes in this 

scenario, since at least 5% of Indians were shown to have 

disturbances of glucose metabolism, which may be a conse-

quence of increased rates of obesity (14.2% in men and 30.8% 

in women). Among the Xavantes Indians, this frequency 

is even higher, with 28.2% having T2DM, 32.3% having 

impaired glucose tolerance, and 50.8% being obese.19

Risk factors
Considering the high prevalence of diabetes and its relevant 

impact on population health, there is an effort to identify risk 

factors and associated comorbidities that contribute to the 

occurrence of diabetes and its complications (mainly cardio-

vascular events). These include hypertension, dyslipidemia, 

and modifiable risk factors that collaborate for the development 

of T2DM, such as smoking, alcohol abuse, physical inactivity, 

an unhealthy diet, and obesity. The four main groups of NCCD 

(cardiovascular disease, cancer, chronic respiratory disease, 

and diabetes) share these modifiable risk factors.10

Obesity, especially central adiposity, plays a key role 

in the physiopathology of insulin resistance and diabetes. 

Accumulation of body fat during adulthood is directly 

associated with the incidence of cardiovascular disease 

and T2DM.20,21

Population-based studies conducted in Brazil have shown 

escalating rates of obesity in all age groups, including adoles-

cents, with a decrease in the prevalence of under nutrition,8 

creating a high burden of disease and associated costs.22 Serial 

data from the Household Budget Survey showed that exces-

sive weight (body mass index .25 kg/m2) increased from 

16% to 50% in men and from 28% to 48% in women in the 

past 36 years.23 Considering the last 6 years, the prevalence 

of obesity (body mass index .30 kg/m2) increased from 8.9% 

to 12.5% in men and from 13.1% to 16.9% in women.

Some data suggest that carbohydrates with a lower 

glycemic index may decrease the risk of T2DM, as well as 

improve glucose and lipid concentrations in patients with 

impaired glucose tolerance or T2DM.24,25 Studies provide 

evidence that saturated fat significantly worsens insulin 

resistance, while monounsaturated and polyunsaturated 

fatty acids improve it through modifications in the compo-

sition of cell membranes, reflecting at least in part dietary 

fat composition.26,27 Additionally, dietary fiber has been 

inversely associated with inflammatory markers and insulin 

resistance. Therefore, international dietary recommendations 

reinforce the benefits of high consumption of high-fiber 

food and the importance of reducing the intake of sugar and 

saturated fat.26,28–30

Physical inactivity and sedentary lifestyle are considered 

important modifiable risk factors for T2DM and cardiovascular 

disease.31,32 Epidemiological studies suggest that physical activ-

ity may slow the onset and progression of insulin resistance, 

and improve glycemic control, blood pressure, and the lipid 

profile.31,32 In Brazil, it is estimated that 41% of the adult popula-

tion is not sufficiently active to achieve health benefits.33

The rates of chronic diseases have been attributed in part 

to modifiable environmental factors, such as dietary habits, 

physical inactivity, smoking, and a stressful lifestyle, that 

contribute to accumulation of body fat, which is involved 

in the genesis of insulin resistance. VIGITEL found high 

frequencies of soft drink (23.3%) and fatty meat (31%) 

consumption, alcohol abuse (16.4%), cigarette smoking 

(11.3%), and low fruit and vegetable intake according to 

World Health Organization recommendations (23.6%), and 

also little physical activity (33.8%). The frequency of these 

risky behaviors was associated with gender, age, and level 

of education, indicating that these variables should be taken 

into consideration by health policies13 (Table 1).

Improvement in knowledge and health professionals’ 

ability to target a reduction of cardiometabolic risk and also 

raise population awareness concerning healthy living habits 

might help to tackle diabetes and its associated disorders 

and complications.

Table 1 Prevalence of selected risk factors for chronic diseases 
as ascertained by viGiTeL, 2006–2013

2006 2010 Mean annual 

change

Smoking

Current smoker 16.2% 11.3% -0.63%
Physical activity

Adequate leisure time physical  
activity

14.8%  
(2009 data)

33.8% 0.99%

Eating

Regular consumption of fruit  
and vegetables

20%  
(2009 data)

23.6% 0.8%

Excess weight

excess weight (BMi $25 kg/m2) 42.8% 50.8% 1.3%

Obesity (BMi $30 kg/m2) 11.8% 17.5% 0.82%

Note: Data from Brasil, Ministério da Saúde, Secretaria de vigilância em Saúde, 
Departamento de vigilância de Doenças e Agravos não transmissíveis e Promoção 
da Saúde. viGiTeL Brasil 2013: vigilância de fatores de risco e proteção para doenças 
crônicas por inquérito telefônico. Brasília (DF): Ministério da Saúde; 2014.13

Abbreviations: viGiTeL, Surveillance of Risk and Protective Factors for Chronic 
Diseases Telephone Survey; BMi, body mass index. 
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impact
The age of individuals with diabetes along with late diagnosis 

contributes to development of the chronic complications 

associated with  T2DM, which correlates with the duration of 

exposure to hyperglycemia. This scenario has a direct impact 

on the occurrence of long-term complications, including 

macroangiopathy, retinopathy, nephropathy, and neuropathy, 

which implies a deterioration of quality of life and high 

economic costs. Diabetes accounts for 5.1% and cardiovas-

cular disease accounts for 13.3% of disability-adjusted life 

years, according to the Global Burden of Disease Project in 

Brazil.34 In comparison with other countries, Brazil showed 

a higher proportion of life years with disability among total 

disability-adjusted life years for diabetes.10

In Brazil, the public health system (Sistema Único de 

Saúde; SUS) has been progressively increasing the assis-

tance available for individuals with diabetes. Hospitalization 

data from the Ministry of Health indicate that T2DM and 

hypertension in adults are involved directly or indirectly in 

the great majority of cases, being responsible for 7.4% of 

all admissions not related to pregnancy and for 9.3% of all 

hospital assistance costs10 (Figure 4).

Some decrease in mortality due to cardiovascular diseases 

has been observed in Brazil. Diabetes as the underlying cause 

of death rose by 11% from 1996 to 2000, but decreased by 

8% from 2000 to 2007 (Figure 4).10 This pattern has been 

attributed to the control of certain risk factors, including 

hypertension, tobacco use, and dyslipidemia.

A national registry for diabetes and hypertension 

(SisHiperDia) found that 4.3% of diabetic patients had foot 

disorders, 2.2% had a previous amputation, 7.8% had renal 

disease, 7.8% had a previous myocardial infarction, and 8% 

had a previous stroke.10 Moreover, registry data suggest that 

mortality standardized for age and gender in people with dia-

betes was 57% higher than that of the general population.10

The Brazilian Study on Diabetes Costs (ESCUDI) 

estimated the costs of diabetes care in the public health 

care system based on data collected retrospectively from 

 diabetic individuals assisted at different levels of care in eight 

Brazilian cities during 2007.35 A total of 1,000 patients were 

interviewed and had their medical records data analyzed. 

The self-reported prevalence of coronary artery disease 

was 70.4%, 79.6% for arterial hypertension, 7.6% for cere-

brovascular disease, and 70.4% for hypercholesterolemia. 

Information on chronic diabetes complications from medical 

records showed that 28.9% had at least one microvascular 

complication, 17% had at least one macrovascular com-

plication, and 16% had at least one microvascular and one 

macrovascular complication. ESCUDI estimated that the total 

(direct and indirect) cost of diabetes care was US$ 1,144 per 

patient at the primary care level, reaching US$ 2,810 at the 

tertiary level.35

International studies have shown that approximately half 

of the total costs of diabetes management are accounted for 

by hospital admissions.36,37 In Brazil, the costs of public 

hospital admissions between 1999 and 2001 due to diabetes 

were significant, ie, 2.2% of the Brazilian Ministry of Health 

budget.38

Although NCCD are a great health problem in 

 Brazil, some decrease in mortality has been observed. 

Age-standardized cardiovascular mortality has declined by 

20%; however, when associated with diabetes, the mortality 
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Figure 4 Hospitalization rate according to selected chronic diseases, Brazil 2000–2009. 
Note: Data from the SUS Hospital information System.68

Abbreviation: SUS, Sistema Único de Saúde.
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due to cardiovascular disease increased by 2% (Figure 5). 

Nevertheless, strategies to control risk factors such as exces-

sive body weight and hyperglycemia have failed to reduce 

cardiovascular mortality in diabetic individuals, who have a 

more severe atherosclerotic process and a worse prognosis 

with regard to cardiovascular events.10,39

Glycemic control in Brazilian 
patients with T2DM
Given that blood glucose levels are recognized as indicators of 

quality in diabetes care,40,41 it is relevant to know how Brazilian 

patients fare in this sense. A nationwide cross-sectional study, 

evaluating 5,750 T2DM patients attending the public health 

care system, was conducted between 2006 and 2011.42 This 

study found a mean glycosylated hemoglobin (HbA
1c

) of 

8.6%±2.2%, with a median of 8.1%. Regarding the targets 

advised by the ADA and BDS, only a minority of patients 

reached the recommended HbA
1c

 target of ,7%, and even 

when a less stringent target was considered, only 48.5% of 

patients had an HbA
1c

 level ,8%, indicating a poorer glycemic 

control rate than that observed in Europe and the USA.42

Although there are limited data on glycemic control in 

patients using the private health care system in Brazil, their 

picture seems better than that observed in the public health 

care system. A cross-sectional multicenter study conducted 

in Latin American countries showed that approximately 40% 

of 878 Brazilian private practice patients had HbA
1c

 levels 

,7%.43 Therefore, the Brazilian public health care system 

has not been achieving adequate glycemic control in patients 

with T2DM.

Current guidelines for T2DM  
in Brazil
The BDS is comprised of specialists (endocrinologists, 

cardiologists, and general practitioners), residents, and 

medical students. Periodically, the BDS releases guidelines 

for the prevention and treatment of diabetes. Those recom-

mendations were updated in 2014, aiming to adapt ADA, 

European Association for the Study of Diabetes (EASD), 

and American Association of Clinical Endocrinologists 

guidelines for use in private and public health care practice 

in Brazil. Aside from the BDS guidelines, the public health 

system has its own recommendations based on the therapies 

available in the public system. Guidance on patient educa-

tion and individualization of treatment regarding comor-

bidities, adherence, adverse drug events, and costs is also 

provided in this guideline.

Diagnosis and prevention  
of prediabetes and diabetes
The diagnostic criteria for diabetes and prediabetes used 

in Brazil are those recommended by the ADA and EASD 

800

600

400

M
o

rt
a
li
ty

 (
p

e
r 

1
0
0
,0

0
0
 p

e
o

p
le

)

200

0

NCCD

1
9
9
6

2
0
0
0

2
0
0
7

CVD

1
9
9
6

2
0
0
0

2
0
0
7

Cancer

1
9
9
6

2
0
0
0

2
0
0
7

CRD

1
9
9
6

2
0
0
0

2
0
0
7

Diabetes

1
9
9
6

2
0
0
0

2
0
0
7

Other NCD

1
9
9
6

2
0
0
0

2
0
0
7

Figure 5 Trends in mortality from NCCD for 1996–2000 and 2007. 
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guidelines. BDS guidelines are based on evidence of the 

positive effects of modifying lifestyle to prevent onset of 

diabetes. The guidelines also include the proven benefits of 

acarbose, metformin, and pioglitazone, each of which has 

been shown to decrease the incidence of diabetes to various 

degrees. Therefore, the recommendations of the BDS for 

prevention of T2DM are:

• T2DM can be prevented, or at least delayed, through 

intervention in individuals with prediabetes; these 

patients should change their lifestyle, including eating 

habits (balanced diet with high fiber content), weight 

loss (at least 5%–10% of total weight) if overweight or 

obese, and moderate physical activity such as walking 

for at least 150 minutes per week.

• In addition to lifestyle modification, in individuals 

with prediabetes, metformin (first option, essentially 

in patients aged ,65 years or obese), or alternatively, 

acarbose or pioglitazone, can be considered for young 

patients with a moderate/high risk of developing T2DM, 

if no contraindications are present.

Glycemic goals
In 2014, the BDS reviewed its recommendations for 

glycemic targets in the treatment of T2DM in order to 

make them more applicable and realistic. Glycemic 

goals were def ined as “recommended” (fasting and 

preprandial glycemia ,100 mg/dL, and postprandial 

glycemia ,160 mg/dL) or “acceptable” (fasting and pre-

prandial glycemia ,130 mg/dL and postprandial glyce-

mia ,180 mg/dL) for therapeutic adjustment. The HbA
1c

 

goal for nonpregnant adults is ,7.0%, which may vary with 

age, clinical comorbidities, and risk of hypoglycemia. Higher 

tolerance for glycemic and HbA
1c

 goals for children and the 

elderly, and more strict goals for diabetes during pregnancy 

are established, as in the ADA/EASD guidelines1 (Table 2).

Treatment algorithm for T2DM
The 2014 BDS guidelines1 are based on the ADA/EASD,7 

the 2013 American Association of Clinical Endocrinolo-

gists,44 and the previous version of the BDS guidelines,45 

which improve previous algorithms in prioritizing treatment 

individualization and patient involvement in therapeutic 

decision-making (patient-centered approach). However, US 

and European entities recommend a 3-month interval between 

each of the three initial steps of treatment adjustment. This 

interval can be too long, as it may take 9–12 months before 

the physician can perceive failure of a therapeutic strategy. 

Nevertheless, glycemic status before treatment is not con-

sidered in the ADA/EASD algorithm. The BDS guidelines 

suggest shortening the 3-month interval to 1 month for 

re-evaluation of treatment, and also suggest considering the 

patient’s glycemic status and clinical condition in the initial 

therapeutic decision (Figure 6).

BDS guidelines recommend the use of a computer-based 

evaluation of glycemia data to generate more precise parame-

ters such as glycemic profiles, average glycemia, and glycemic 

variability. Software for analysis of glycemic data is available 

free of charge from manufacturers of glucometers, facilitating 

the use of these glycemic parameters in clinical decision-

making and more frequent and safer therapeutic interventions. 

With regard to addition of a third antihyperglycemic drug, 

there is no proven difference in glycemic control between the 

available drug options when patients are being already treated 

with metformin and sulfonylureas. The most appropriate option 

depends on the individual patient’s characteristics.

Treatment of diabetes in Brazil
Achieving glycemic goals and preventing the development and 

progression of chronic complications in patients with T2DM 

requires access to skilled health care providers, antihypergly-

cemic treatments, and supplies for self-monitoring of blood 

glucose, as well as appropriate education in order to actively 

participate in the control and treatment of the disease.46

In SUS, the initial evaluation of a diabetic patient is usu-

ally undertaken in a primary health center by a primary care 

physician,47 who is often not adequately trained to manage 

this condition.46 In a recent study conducted in Brazil, primary 

care physicians reported that they did not feel prepared to 

implement educational practices for people with diabetes.46,48 

Furthermore, up to 80% of diabetic patients are continuously 

treated in primary care centers,47 so general practitioners are 

Table 2 Recommendations for glycemic goals according to BDS 
and ADA/eASD guidelines

BDS 2014 ADA/EASD 2014

Recommended Acceptable Recommended

Fasting  
capillary  
glycemia

,100 mg/dL ,130 mg/dL 70–130 mg/dL

Preprandial  
capillary  
glycemia

,100 mg/dL ,130 mg/dL 70–130 mg/dL

Postprandial  
(2-hour)  
capillary  
glycemia

,160 mg/dL ,180 mg/dL ,180 mg/dL

Abbreviations: BDS, Brazilian Diabetes Society; ADA, American Diabetes 
Association; eASD, european Association for the Study of Diabetes.
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increasingly responsible for providing adequate metabolic 

control and for timely initiation and titration of insulin 

therapy. Moreover, public health care systems in Brazil and 

Latin America do not use a comprehensive multidisciplinary 

team approach for the treatment of people with diabetes. 

Implementation of easily accessible educational programs 

for primary care physicians, focusing on patient care and 

insulin prescription and management, could improve this 

scenario.49

Referral to an endocrinologist is recommended for 

patients with T1DM, those with T2DM and diabetes-related 

complications, and especially those on multiple doses of 

insulin,47 but the scarcity of specialists in public health 

care hinder the proper assistance of referred cases. In 2005, 

16.1% of cities with .25,000 inhabitants did not provide 

clinical care or appointments by endocrinology specialists.50

SUS provides antihyperglycemic agents such as regu-

lar and neutral protamine Hagedorn insulin, metformin, 

Type 2 diabetes algorithm – BDS 2014 update

First visit in 1 month: treatment individualization*

Lifestyle modifications plus:

Second visit in 1 month: treatment individualization

Step 2: to add or modify a second antihyperglycemic agent according to HbA
1c

 level

Step 3: to add a third oral or injectable antidiabetic agent according to HbA
1c

 level or start

intensive insulinization

Leading recommendation:

Step 1: initial procedures according to clinical presentation

Mild symptoms

+HbA
1c

 <7.5%

Glycemia <200 mg/dL

Mild or absent symptoms

No acute comorbidities

Monotherapy with

metformin

Metformin and a second

antihyperglycemic agent

Partial or intensive

insulinization

Treatment adjustment if glycemic targets are not accomplished:

Fasting and prandial glycemia  <100 mg/dL+
2-hours postprandial glycemia  <160 mg/dL+

HbA
1c

 partial and proportional reduction

2-hours postprandial glycemia  <160 mg/dL+

HbA
1c

 partial and proportional reduction

According to those parameters, a second antihyperglycemic agent must add or modified after individual

characteristics analysis

Add a third antihyperglycemic agent.  If targets (fasting and prandial glycemia <100 mg/dL, 2-hour postprandial 

glygemia <160 mg/dL and HbA
1c

 <7.0%) are not achieved in 1 month, start intensive insulinization

Whenever available, use computerized glycemic data evaluation to generate glycemic profiles + average glycemia

calculation + glycemic variability calculation (standard deviation).  Six daily glycemic measurements 

(three prandial and three postprandial) are recommended, 3 days before any given visit.

Intensify insulinization until achievement of target

The following options must be considered:

Treatment adjustment if glycemic targets are not accomplished?

Fasting and prandial glycemia <100 mg/dL+

sulfonylureas = or = pioglitazone = or = DPP-IV inhibitors = or = GLP-1 receptor agonists = or = SGLT2

enzyme inhibitors

*Patients with initially mild symptoms and HbA
1c

 <7.5% can return in 3 months

After discharge: outpatient

treatment following

recommendations

Glycemia >200 mg/dL <299

mg/dL

No criteria for mild or

severe manifestations

Glycemia >300 mg/dL or

marked weight loss

Diabetes ketoacidosis

Hyperosmolar status

Severe underlying disease

or comorbidity

Moderate symptoms

+HbA
1c

 >7.5% <9%

Severe symptoms

+HbA
1c

 >9%

Hospitalization if

initial glycemia

>300 mg/dL and

Figure 6 Algorithm for treatment of type 2 diabetes mellitus. 
Note: Adapted from Sociedade Brasileira de Diabetes. Diretrizes da Sociedade Brasieira de Diabetes: 2013–2014. Barueri, Brazil: AC Farmacêutica Ltda.; 2014.1 
Abbreviations: BDS, Brazilian Society of Diabetes; HbA

1c
, glycated hemoglobin; DPP-iv, dipeptidyl peptidase 4; GLP-1, glucagon-like peptide-1; SGLT2, sodium-glucose 

co-transporter 2.
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glibenclamide, and gliclazide. The Ministry of Health 

 suggests a diabetes treatment guideline comprising only these 

antihyperglycemic agents.47

The first-line antihyperglycemic agent recommended is 

metformin, after a 3-month period of changes in lifestyle 

or sooner in nonresponsive, overweight, or obese patients 

(except when creatinine clearance is ,30 mL/min/1.73 m2). 

The recommended second-line agent is sulfonylurea, which 

can be added after 3–6 months of treatment with metformin, 

or sooner (4–8 weeks) in the event of a poor response to 

metformin. Sulfonylureas can also be the first treatment 

option when there is unexplained weight loss and higher gly-

cemic values. Insulin therapy is recommended after failure of 

3–6 months of treatment with metformin and sulfonylureas, 

and also when glycemia is .300 mg/dL at first evaluation, 

at diagnosis, or when combined with weight loss, ketonuria, 

and/or ketonemia. If the HbA
1c

 goal is not achieved after 

2–3 months, treatment with regular and/or neutral protamine 

Hagedorn insulin is recommended.47

Oral antihyperglycemic agents can be obtained through 

the Brazilian Popular Pharmacy Program, a federal program 

that partially subsidizes some brands of medications, includ-

ing metformin and glibenclamide. This program is very 

important in Brazil due to the limited availability of drugs 

provided by the public sector and because of the high prices 

in private drugstores, so is a useful alternative to access low-

cost medications in the country.51

Appropriate epidemiological and quality of care data 

on diabetes could contribute to making policymakers aware 

of the impact and burden of the disease. An Internet-based 

system of registration and follow-up of hypertensive and 

diabetic patients (SisHiperDia) was instituted by the Ministry 

of Health in 2002, allowing any person to access monthly 

updated reports on anthropometry, blood pressure, and glyce-

mic data, and the profile of the followed patient population.52 

Satisfactory accuracy was found in 68.7% of the variables, and 

although most of the variables revealed good usage conditions, 

greater involvement of managers and health professionals in 

the information production process is required in order to 

generate more accurate and reliable data.53

Prevention strategies  
in public health
Large interventional studies have shown that T2DM can be 

prevented or delayed in insulin-resistant individuals by adopt-

ing a healthier lifestyle.54,55 The relevance of lifestyle changes 

has been proven by their beneficial impact on cardiovascular 

risk factors in interventions carried out in Brazil, such as 

community-based health promotion programs.56–58

Because of the high number of diabetic individuals in 

Brazil, a major concern in diabetes care is secondary preven-

tion. The data have consistently shown the benefits of intensive 

glycemic control in preventing microvascular complications 

in individuals with T1DM or T2DM.59,60 However, for pre-

vention of macrovascular complications, intensive control of 

cardiovascular risk factors (hypertension, dyslipidemia, and 

smoking) is necessary.60,61 Intensive glucose control in older 

individuals with a long-term disease and more complica-

tions is associated with an increased risk of hypoglycemia 

and cardiovascular event.62–64 These findings show that strict 

control of glycemia may harm high-risk T2DM patients and 

emphasize the importance of intensive treatment in the early 

stages of diabetes.60

The health of the Brazilian population is guaranteed by 

the Federal Constitution to provide universal and free cover-

age through the SUS. Federal, state, and municipal govern-

ments share responsibility for accountability, funding, and 

carrying out SUS procedures. Private services are regulated 

by the Brazilian government through a National Agency for 

Private Health Insurance. The Family Health Strategy, based 

on a family health care team, is the main sponsor of primary 

care, being present in approximately 90% of municipalities. 

Each family health care team, comprising one physician, 

one nurse, one or two nursing assistants, and five or six 

community health agents, serves up to 3,500–4,000 people. 

Availability of health care units and number of families was 

used to map the needs of each municipality. Family Health 

Strategy teams have helped the monitoring of major diseases 

and risk factors in the families they assist and have helped 

communities to make healthier choices regarding lifestyle, 

targeting to avoid a significant set of diseases.

In 2011–2022, the Brazilian Ministry of Health launched 

a strategic action plan to tackle NCCD,14 as a result of a 

collaborative proposal designed by educational and research 

institutions, several ministries, members of nongovern-

mental organizations from the health sector, and patient 

associations, among others. The plan aims, during the next 

10 years, to prepare Brazil to cope with and limit progres-

sion of the four main groups of NCCD (cardiovascular 

disease, cancer, chronic respiratory disease, and diabetes) 

as well as their shared risk factors (smoking, alcohol abuse, 

physical inactivity, an unhealthy diet, and obesity). It also 

proposes to outline national guidelines and measures to be 

introduced concerning surveillance, information, evalua-

tion, and monitoring of health promotion, as well as inte-

gral care. Furthermore, Brazil has been preparing to enter 

the United Nations’ global effort and mobilization toward 

fighting NCCD.
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The National Health at a Distance Program, considered 

to be an instrument for support of primary health care, was 

recently implemented.65,66 However, this interactive educa-

tion model based on motivation has been underutilized. 

Other similar programs have been developed in selected stra-

tegic areas of the country to train lay individuals to work with 

people with chronic diseases including diabetes care, but the 

impact of these initiatives has not been evaluated as yet.

On the other hand, isolated primary prevention pro-

grams have failed to cover the continental dimension of 

Brazil, and their efficacy has been challenged due to lack 

of adequate resources in the health services and poor 

adherence of participants.56,57 The unsuccessful prevention 

initiatives can be partly explained by misdirected popula-

tion targeting and inadequate screening procedures and 

evaluation tools.

There is an urgent need to optimize preventive strategies 

that are both effective and sustainable in the Brazilian public 

health care system. In the long term, reductions in direct and 

indirect costs due to T2DM and cardiovascular disease in 

Brazil should be expected.

Conclusion
Brazil has been experiencing a gradual increase in the 

prevalence of T2DM over the last 3 decades, as well as an 

increase in the prevalence of important risk factors, such 

as obesity. The discrepant findings with regard to diabetes 

prevalence in recent studies, with lower self-referral numbers 

compared with the prevalence of diabetes observed in studies 

that tested blood glucose, seems to reinforce the notion that 

diabetes among Brazilians is still an underdiagnosed condi-

tion, a situation that can foster the occurrence of chronic 

complications.59,60,67

Glycemic control among Brazilian patients with T2DM is 

poor, especially when compared with data from high-income 

countries, particularly in patients treated in the public health 

care system. Policymakers and health professionals are aware 

of the current scenario of T2DM in Brazil, and have been 

making efforts to maximize existing programs and create 

new prevention strategies to modify this course.

Research institutions and the government are trying to 

reverse the growth of T2DM, diabetic complications, and 

other associated cardiovascular risk factors (such as obesity, 

hypertension, and dyslipidemia) in the population. However, 

some challenges will have to be faced, such as the unequal 

distribution of infrastructure throughout the country. In 

addition, the impact of previous actions seeking to prevent 

diabetes has been restricted to a small number of high-risk 

individuals, highlighting the urgent need to expand preventive 

actions nationwide.
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