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Results: A total of 5006 subjects was included and analyzed in four groups: No diabetes and

Keywords: no previous cardiovascular event, n = 430; diabetes and no previous cardiovascular event,
Epidemiology n =1138; no diabetes and previous cardiovascular event, n = 1747; and diabetes and previ-
Diabetes mellitus ous cardiovascular event, n=1691. Major clinical events in one-year follow-up occurred
Cardiology in 332 patients. A previous cardiovascular event was associated with a higher risk of having
Mortality another event in the follow-up (HR 2.31 95% CI 1.74-3.05, p < 0.001), as did the presence of
diabetes (HR 1.28 95% CI 1.10-1.73, p =0.005). In patients with diabetes, failure to reach
HbAlc targets was related to poorer event-free survival compared to patients with good
metabolic control (HR 1.70 95% CI 1.01-2.84, p = 0.044).
Conclusions: In Brazil, diabetes confers high risk for major clinical events, but this condition
is not equivalent to having a previous cardiovascular event. Moreover, not so strict targets for
HbAlc in patients with diabetes and previous cardiovascular events might be considered.
© 2017 Elsevier B.V. All rights reserved.
1. Introduction The broad range of cardiovascular risk reported for people

Cardiovascular disease represents the main cause of morbid-
ity and mortality in individuals with diabetes [1,2] and the lar-
gest contributor to the direct and indirect costs of the disease,
in high [3] and middle-income countries [4]. Although a trend
toward mortality reduction among people with diabetes was
reported in the USA [1], this was not seen in middle-income
countries [2,5]. The rising prevalence of obesity [5,6], and
the high frequency of people not achieving recommended
treatment goals [7] are probably involved in the increased bur-
den of diabetes in such countries.

The term cardiovascular risk equivalence for individuals
with diabetes has become popular and controversial follow-
ing the report by Haffner et al. [8] of higher rates of cardiac
events in these subjects. This term means that individuals
with diabetes and non-diabetic individuals with a prior car-
diovascular event are at similar risk of future cardiovascular
events, meaning that both should be treated aggressively to
prevent future outcomes. This concept prompted modifica-
tions of the guidelines, placing people with diabetes in a sep-
arate category of risk as requiring intensified cardiovascular
risk factor management [9]. The recent American College of
Cardiology (ACC)/American Heart Association (AHA) Guide-
line on the Treatment of Blood Cholesterol to Reduce
Atherosclerotic Cardiovascular Risk in Adults defined four
major statin benefit groups identified by atherosclerotic car-
diovascular disease risk and includes diabetes mellitus as a
classificatory factor [10]. However, subsequent data from
Haffner’s study showed that the association of diabetes with
increased cardiovascular mortality risk is indeed heteroge-
neous [11-14].

Possible sources of heterogeneity related to the occur-
rence of adverse outcomes among diabetic patients are
duration of disease, glucose control, and concomitance of
other cardiovascular risk factors. Glycated hemoglobin
(HbA1lc) reflects average glycemia over several months and
has strong predictive value for diabetes complications,
including cardiovascular outcomes [15,16]. Moreover,
patients with insulin-treated diabetes may have higher rate
of mortality and cardiovascular events compared with those
not treated with insulin [17].

with type 2 diabetes has been described in different countries
[18], and it has implications for targeted preventive strategies
in clinical practice. Considering that not all subjects with dia-
betes would be in such a high cardiovascular risk category,
identifying these people would be beneficial to intensify risk
factor management, while the identification of low cardiovas-
cular risk subjects would prevent submitting them to such
labeling and high cost interventions. This broad range of car-
diovascular risk was reported for people with type 2 diabetes
in many different countries [16,18], and it has implications for
targeted preventive strategies in clinical practice. These previ-
ous studies were mainly conducted in the US and Western
Europe. In this regard, large-scale and high-quality prospec-
tive data on populations from low and middle-income coun-
tries are lacking.

Thus, we aimed to determine the one year rate of major
clinical events and its possible determinants in patients with
diabetes without prior cardiovascular events as compared to
patients without diabetes and no prior cardiovascular events,
as well as in individuals with previous cardiovascular events
(with or without diabetes) included in a large-scale multicen-
ter registry in Brazil.

2. Material and methods

2.1.  Study design

The REACT study (Registro do Paciente de Alto risco Cardiovascu-

lar na praTica Clinica) is an observational multicenter cohort
aimed at documenting the clinical practice and established
long term risk of clinical events of high cardiovascular risk
patients in Brazil conducted from July 2010 to May 2016. The
rationale and methods have been published in detail previ-
ously [19,20]. Briefly, REACT study is an observational and
prospective registry with longitudinal follow-up of patients.
The project was conceived and coordinated by the Brazilian
Cardiology Society (SBC), with the participation of public
and private centers from all regions of Brazil, respecting the
distribution of population according to data from the Brazil-
ian Institute of Geography and Statistics (Instituto Brasileiro

Downloaded for Anonymous User (n/a) at Associacao do Sanatorio Sirio - Hospital do Coracao from ClinicalKey.com by Elsevier on April 12, 2019.
For personal use only. No other uses without permission. Copyright ©2019. Elsevier Inc. All rights reserved.



DIABETES RESEARCH AND CLINICAL PRACTICE I27 (2017) 275—284 277

de Geografia e Estatistica — IBGE). Public and private centers,
academic or not, which met the minimum requirements of
Good Clinical Research Practice were invited to participate
in the study.

The current manuscript reports a sub analysis of REACT
Registry focusing on the impact of diabetes on major clinical
events.

2.2. Eligibility

We included men and women consecutive patients if they
were over 45 years of age and had at least one of the follow-
ing: evidence of coronary artery disease, evidence of previous
ischemic stroke or transitory ischemic accident, evidence of
peripheral vascular disease, diabetes, or presence of three
cardiovascular risk factors, except diabetes (hypertension,
smoking, dyslipidemia, over the age of 70 years, family his-
tory of coronary artery disease, asymptomatic carotid artery
disease). Exclusion criteria included life expectancy of less
than 6 months, neurocognitive or psychiatric conditions,
and refusal to provide written informed consent.

2.3. Study procedures

We collected baseline data on clinical features, medical his-
tory, physical examination, pharmacological and non-
pharmacological prescription and patients were followed for
approximately 12 months. At six and 12 months after admis-
sion, patients completed a visit to assess data about adher-
ence to evidence-based therapies and the occurrence of
major clinical events.

2.4. Endpoints

For the current analysis, the primary medical endpoint is a
combined outcome of major clinical events (all-cause mortal-
ity, non-fatal myocardial infarction, non-fatal cardiorespira-
tory arrest, or non-fatal stroke). Secondary endpoints
considered all major clinical events of the primary outcome
considered in their original form. A blinded and independent
central committee adjudicated all endpoints using standard-
ized definitions (Supplementary Material 1). These endpoints
were evaluated according to the presence or not of diabetes
and previous cardiovascular events.

2.5.  Statistical analysis

Continuous variables were summarized as means and stan-
dard deviations and categorical variables were summarized
as absolute counts and percentages. Comparisons at baseline
were performed with Chi-Square test or ANOVA’s F test where
appropriate. Kaplan-Meier survival curves for the primary
endpoint were plotted for each of the four groups according
to the presence or absence of diabetes or prior cardiovascular
events and were compared using unadjusted Cox propor-
tional hazard models. The individual components of the pri-
mary composite endpoint were presented separately and
described in each of the four groups and were compared with
Chi-square test. In addition, for each individual component of
the primary composite endpoint, Kaplan-Meier survival

curves were plotted for each group and were compared using
unadjusted Cox proportional hazard models.

We performed sensitivity analyses for the primary end-
point, in which Cox models were run considering previous
cardiovascular events categories separately (previous acute
myocardial infarction, peripheral vascular disease, stroke)
and adjusted for the following co-variables: age, gender, renal
failure, heart failure, body mass index (BMI) and smoking sta-
tus. In the same model, we tested for a potential interaction
between gender and diabetes.

Finally, in the subgroup of diabetic patients, a Cox model
was performed to assess if HbAlc levels were independent
prognostic factors for the primary endpoint. The model was
adjusted for age, gender, renal failure, heart failure, BMI and
smoking status. Moreover, for this subgroup analysis, patients
with diabetes who had information on HbAlc at baseline
were divided according to their baseline HbAlc: <8.0%
(63.9 mmol/mol) for those with previous cardiovascular
events, and <7.0% (53 mmol/mol) for those without previous
cardiovascular events. These thresholds were selected based
on current guidelines [21]. For this subgroup analysis, we per-
formed two additional sensitivity analyses. In the first one,
we replaced HbAlc levels for insulin use. In the second one,
we redefined cardiovascular composited endpoint as: cardio-
vascular mortality (instead of all-cause mortality), non-fatal
myocardial infarction, non-fatal cardiorespiratory arrest, or
non-fatal stroke.

All analyses were performed with R 3.3.1 (R Core Team,
Vienna, Austria, 2015, http://www.R-project.org/.), consider-
ing two-tailed significance level of 5% [22].

2.6. Ethical aspects

The protocol was approved by the Research Ethics Board of
Heart Hospital, in Sdo Paulo (SP), on June 22, 2010 under reg-
istration number 118/2010 and subsequently, each participat-
ing center also had its local approval. The study protocol
conforms to the ethical guidelines of the 1975 Declaration of
Helsinki. All patients provided written informed consent
before their inclusion in the study.

2.7.  Data management and quality control

All centers received protocol-dedicated and electronic system
training, in person or by phone, supported by the coordina-
tion team. Data quality control was performed through elec-
tronic data capture system, central statistical monitoring,
sending of reports containing the status of patients at partic-
ipating centers and direct check of 10% of the records in five
higher recruitment centers. Additionally 20% of the medical
records were checked after being chosen randomly within
each national demographic region. Finally, biannual meetings
were held in order to update their status and discuss, among
investigators, relevant points of the registry.

3. Results

Between July 2010 and August 2014, 5076 patients were
enrolled and 5006 were eligible (Fig. 1). Only 26 individuals
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were excluded because we did not have any baseline informa-
tion from them. The mean follow-up was 11.7 + 6.3 months.
Forty-eight centers contributed with data (Supplementary
Material 2); 99 patients (2.0%) were from the north, 523
(10.4%) were from the northeast and mid west regions, and
4384 (87.6%) were from the south and southeast regions of
Brazil. Individuals enrolled were from primary care in 4.4%
of cases (n=222) and from secondary/tertiary care in 95.6%
(n=4784).

Table 1 shows the baseline characteristics of the 5006
included patients, according to the presence or not of dia-
betes and previous cardiovascular events (no diabetes and
no previous cardiovascular event, n=430; diabetes and no
previous cardiovascular event, n = 1138; no diabetes and pres-
ence of previous cardiovascular event, n = 1747; and diabetes
and presence of previous cardiovascular event, n=1691). Of
the 5006 patients, mean age was 65.2 + 10.2 years, most of
them were men, Caucasian, and had an intermediary risk
classification in Framingham score. Among the cardiovascu-
lar risk factors, the most prevalent were hypertension and
dyslipidemia. There were more men, more smokers, more
patients with heart failure, and less from primary care in
the groups with history of previous cardiovascular event;
aspirin was more frequently used in patients with previous
cardiovascular event.

From the included patients, 167 had died in six months (104
from cardiovascular causes) and 226 cumulative deaths
occurred in one year of follow-up (143 from cardiovascular
causes). Deaths and other endpoints are presented in Table 2.
Major clinical events (all-cause mortality, non-fatal myocardial
infarction, non-fatal cardiac arrest, or non-fatal stroke) in one-
year of follow-up occurred in 332 (8.3%) patients and included
79 acute myocardial infarction, 64 non-fatal cardiac arrest, 53
ischemic stroke, and 226 deaths (143 cardiovascular cause).

Fig. 2 shows the Kaplan-Meier curves throughout the
follow-up of the four groups of patients (n = 4454, 11.1% lost
to follow up). These data show lower event-free survival in
patients with previous cardiovascular events. Presence of dia-
betes did raise the risk, and there was no interaction
(p = 0.577) between diabetes and previous CV. Therefore, the
coefficient of interaction was suppressed and the estimated
hazard ratio (HR) by unadjusted Cox’s model for diabetes
was 1.28 (95% CI 1.10-1.73, p = 0.005) and for previous cardio-
vascular event HR was 2.31 (95% CI 1.74-3.05, p < 0.001). Mod-
els separating the previous cardiovascular events and
adjusted by age, gender, BMI, smoking, heart failure and renal
failure are provided in Supplementary Material 3 — Table 1
presented similar inference.

Gender was considered as a fixed effect in this model and
did not influence the results. Supplementary Material 3 -
Table 2 shows the same model considering interaction
between gender and diabetes and inference did not change.

There were 1400 patients with diabetes who had informa-
tion on HbA1lc at baseline. Of this total, 947 patients had pre-
vious cardiovascular events and 482 did not have a previous
cardiovascular event. Considering more flexible targets for
glucose control in patients with established cardiovascular
disease [HbAlc < 8.0% (63.9 mmol/mol) for those with previ-
ous cardiovascular events, and <7.0% (53 mmol/mol) for those
without previous cardiovascular events], patients who did not
reach these targets had lower event-free survival rates (HR
estimated by unadjusted Cox model 1.69 95% IC 1.02-2.80,
p =0.041) (Fig. 3). After adjusting for possible confounders in
a Cox model (Table 3), HbAlc cutoffs were associated with
the primary endpoint (HR 1.70, CI 1.01-2.84, p = 0.044). In this
analysis, presence of heart failure and previous myocardial
infarction were also variables involved with higher risk of
major clinical events. The HR for each one-year increase in

Assessed for
eligibility (n = 5076)

—_—>

J

Not meeting inclusion
criteria (n = 44)

Total recruited

(n=5032)
5| Excluded for inconsistent
v data (n = 26)

Data available for
analysis (n = 5006)

l l

l l

No previous No previous

cardiovascular cardiovascular
event — No Diabetes event — Diabetes
(n=430) (n=1138)

Previous Previous
cardiovascular cardiovascular
event — No Diabetes event — Diabetes

(n=1747) (n=1691)

Fig. 1 - Flow diagram of REACT substudy.
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Fig. 2 - Survival curves for primary endpoint of REACT patients. Diabetes HR 1.28 95% CI [1.10-1.73], p = 0.005; Previous
cardiovascular event HR 2.31 95% CI [1.74-3.05], p < 0.001. HR were estimated from unadjusted Cox models without

interaction between diabetes and cardiovascular history.

age at major clinical events was 1.03 (95% CI, 1.02-1.07,
Table 3). The control of HbAlc levels is collinear with the
use of insulin. An alternative model adjusted with the use
of insulin estimated a HR of 1.62 (CI 1.167-2.25, p = 0.004,
Supplementary Material 3 — Table 3).

Sensitivity analyses within diabetic patients considering
cardiovascular mortality instead of all-cause mortality in
composite endpoint are presented in Supplementary Material
3 — Table 4.

4, Discussion

The REACT Registry represents the first study that has
prospectively evaluated the occurrence of major clinical
events in patients with or without a previous cardiovascular
event, and with or without diabetes in Brazil, an upper
middle-income country. The present results indicate that
patients with previous cardiovascular events are at higher
risk of developing major clinical events, as is well-known; dia-
betic patients without previous cardiovascular events are also
at higher risk of future major clinical events, but this risk is
not as high. Moreover, our findings suggest that diabetes is
not a cardiovascular risk equivalent.

The disagreement between our study and previous evi-
dence can be partially explained by differences in sample
size, selection criteria, population characteristics, follow up

time, and endpoint evaluation. In the study published by
Haffner et al, all subjects with diabetes were on anti-
diabetic agents, and had a mean duration of disease of
8 years, configuring a group with greater disease burden than
would be seen in all individuals with diabetes. Moreover, the
group with diabetes without myocardial infarction at baseline
probably contains a substantial number of individuals with
silent coronary heart disease, as symptoms were needed to
classify them [8]; approximately one third of patients with
diabetes have silent ischemic heart disease [23]. A systematic
review and meta-analysis of observational studies comparing
coronary disease events risk in individuals with diabetes with
those with prior myocardial infarction but without diabetes
also reported significantly lower overall relative odds of these
events in subjects with diabetes [18]. However, studies
included in this meta-analysis were mainly performed in
populations from the United Kingdom and United States of
America populations; none was designed to evaluate a Latin
American population as our study was. More recently,
another meta-analysis showed similar mortality risk for dia-
betic subjects and patients who had experienced a stroke pre-
viously; however, more men and more smokers were included
in the study, as compared to our data [24].

Some studies have suggested that diabetes might be a
coronary risk equivalent for women, but not for men [25],
but this was not the case for the present data. Maybe these
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Table 1 - Baseline characteristics of the patients studied, according to the presence or not of diabetes and previous

cardiovascular events.

Characteristic No previous CV event Previous CV event Total (n = 5006) P
No diabetes (n=430) Diabetes (n=1138) No diabetes (n=1747) Diabetes (n=1691)
Men 179/430 (41.6%) 471/1138 (41.4%) 1090/1747 (62.4%) 898/1691 (53.1%) 2638/5006 (52.7%) <0.001
Age (years) 65.0 £ 11.4 (n =430) 64.4+9.7 (n=1138) 65.6 + 10.5 (n = 1741) 65.5+ 9.7 (n=1686) 65.2 +10.2 (n = 4995) 0.01
Caucasian 333/430 (77.4%) 775/1138 (68.1%) 1191/1747 (68.2%) 1144/1691 (67.7%) 3443/5006 (68.8%) <0.001
From primary attention  39/430 (9.1%) 91/1138 (8%) 50/1747 (2.9%) 42/1691 (2.5%) 222/5006 (4.4%) <0.001
Hypertension 388/430 (90.2%) 1041/1138 (91.5%) 1493/1747 (85.5%) 1556/1691 (92%) 4478/5006 (89.5%) <0.001
Dyslipidemia 365/430 (84.9%) 802/1138 (70.5%) 1186/1747 (67.9%) 1301/1691 (76.9%) 3654/5006 (73%) <0.001
Heart failure 44/430 (10.2%) 109/1138 (9.6%) 382/1747 (21.9%) 427/1691 (25.3%) 962/5006 (19.2%) <0.001
Valvulopathy 31/430 (7.2%) 70/1138 (6.2%) 144/1747 (8.2%) 131/1691 (7.7%) 376/5006 (7.5%) 0.21
COPD 22/430 (5.1%) 32/1138 (2.8%) 107/1747 (6.1%) 87/1691 (5.1%) 248/5006 (5%) 0.00
Renal failure 14/430 (3.3%) 73/1138 (6.4%) 134/1747 (7.7%) 165/1691 (9.8%) 386/5006 (7.7%) <0.001
Atrial fibrillation 38/430 (8.8%) 69/1138 (6.1%) 153/1747 (8.8%) 123/1691 (7.3%) 383/5006 (7.7%) 0.04
Smoking
Never 234/430 (54.4%) 662/1138 (58.2%) 709/1747 (40.6%) 758/1691 (44.8%) 2363/5006 (47.2%) <0.001
Ex 135/430 (31.4%) 398/1138 (35%) 818/1747 (46.8%) 770/1691 (45.5%) 2121/5006 (42.4%)
Current 61/430 (14.2%) 78/1138 (6.9%) 220/1747 (12.6%) 163/1691 (9.6%) 522/5006 (10.4%)
Framingham score
<10% 32/280 (11.4%) 70/757 (9.2%) 113/968 (11.7%) 74/977 (7.6%) 289/2982 (9.7%) 0.03
10-20% 237/280 (84.6%) 662/757 (87.5%) 823/968 (85%) 855/977 (87.5%) 2577/2982 (86.4%)
>20% 11/280 (3.9%) 25/757 (3.3%) 32/968 (3.3%) 48/977 (4.9%) 116/2982 (3.9%)
Drugs in use
Metformin 10/430 (2.3%) 850/1138 (74.7%) 39/1747 (2.2%) 1043/1691 (61.7%) 1942/5006 (38.8%) <0.001
Sulfonyurea 0/430 (0%) 300/1138 (26.4%) 0/1747 (0%) 332/1691 (19.6%) 632/5006 (12.6%) <0.001
Insulin 0/430 (0%) 277/1138 (24.3%) 0/1747 (0%) 580/1691 (34.3%) 857/5006 (17.1%) <0.001
Diuretic 176/430 (40.9%) 573/1138 (50.4%) 535/1747 (30.6%) 667/1691 (39.4%) 1951/5006 (39%) <0.001
ACEi or ARA 1I 309/430 (71.9%) 872/1138 (76.6%) 1283/1747 (73.4%) 1310/1691 (77.5%) 3774/5006 (75.4%) 0.01
Statins 277/430 (64.4%) 718/1138 (63.1%) 1354/1747 (77.5%) 1255/1691 (74.2%) 3604/5006 (72%) <0.001
Aspirin 219/430 (50.9%) 723/1138 (63.5%) 1375/1747 (78.7%) 1323/1691 (78.2%) 3640/5006 (72.7%) <0.001
Antiplatelet other 224/430 (52.1%) 729/1137 (64.1%) 1415/1747 (81%) 1360/1691 (80.4%) 3728/5005 (74.5%) <0.001
Anticoagulants 37/430 (8.6%) 60/1138 (5.3%) 148/1747 (8.5%) 110/1691 (6.5%) 355/5006 (7.1%) 0.00
BMI
25-30 kg/m? 171/430 (39.8%) 405/1132 (35.8%) 735/1743 (42.2%) 626/1685 (37.2%) 1937/4990 (38.8%) <0.001
<25 kg/m?> 133/430 (30.9%) 185/1132 (16.3%) 620/1743 (35.6%) 375/1685 (22.3%) 1313/4990 (26.3%)
>30 kg/m? 126/430 (29.3%) 542/1132 (47.9%) 388/1743 (22.3%) 684/1685 (40.6%) 1740/4990 (34.9%)
Systolic BP (mmHg) 130.1+18.4 (n=430) 135.9+21.6 (n=1138) 128.7+20 (n=1747)  134.9+20.9 (n=1691) 132.5+20.8 (n=5006) <0.001
Diastolic BP (mmHg) 79.7 £12.2 (n =430) 81.6+£12.6 (n=1138) 78.1+12.2 (n=1747) 79.6 £12.4 (n=1691)  79.6 +12.4 (n = 5006) <0.001
Total cholesterol (mg/dL) 195.3+42.4 (n=289) 181.3+46.7 (n=771) 176.4+746 (n=991) 171.9+50.8 (n=1000) 178+ 58.4 (n=3051) <0.001
HDL cholesterol (mg/dL) 49.3+13.6 (n=280) 46.6+14.9 (n=762)  45.5+13.5 (n=980) 43.1+14.6 (n=984)  454+143 (n=3006)  <0.001
Triglycerides (mg/dL) 146.8 £ 76.1 (n=285) 163.7+124.2 (n=755) 145.9+99.8 (n=1016) 174.9+132 (n=1003) 159.8 +116.2 (n=3059) <0.001
Glycemia (mg/dL) 97 +13.2 (n = 284) 144.8 + 60 (n = 839) 98.6 + 18 (n = 1076) 147.6 +65.6 (n=1136) 126.8+55.2 (n=3335)  <0.001
HbA1c (mmol/mol) 39.6+14.6 (n1=150)  56.7+20.1 (n=656)  42.6+ 16.8 (n = 408) 62.8+24.7 (n=744) 548227 (n=1958)  <0.001
Creatinine (mg/dL) 1+0.5 (n=275) 1.1+0.7 (n=787) 1.1+0.7 (n=1154) 1.2+£0.9 (n =1104) 1.1+ 0.8 (n = 3320) <0.001

Mean + standard deviation, or n (%).

ACEi: angiotensin converting enzyme inhibitors.
ARA II: angiotensin II receptor blockers.

BMI: body mass index.

BP: blood pressure.

Previous cardiovascular disease included myocardial infarction, coronary artery bypass graft surgery and percutaneous coronary

revascularization.

P values according Chi-square test, except for age, which uses ANOVA’s F test instead.

differences appeared in previous studies because younger
women were evaluated, as women’s protection from cardio-
vascular risk is lost after menopause [26]; the mean age of
women in the REACT study was 66.1 + 10.3 years.

Interestingly, other reports showed that hypertension (OR
2.01, 95% CI 1.23-3.30) and diabetes (OR 1.62, 95% CI 1.07-
2.46) were significant predictors of neurological outcomes
(lacunar stroke recurrence) [27]. However, the in-hospital
mortality in ischemic stroke patients with diabetes was
reported to be 12.5% and 14.6% in those without [28].

The implications of our findings go beyond excessive label-
ing of patients as high-risk, extending to over prescription of

aspirin and statins and also leading to use of high statin doses
in order to reach very strict LDL targets. Analysis of data on
the use of these drugs in primary prevention of cardiovascu-
lar events in all people does not support recommendations
for their widespread use, aiming for very strict LDL targets
[29], if a balance between benefits, harms, and costs is consid-
ered [30-32]. In spite of this large and consistent body of evi-
dence, the recent AHA guidelines include diabetes as one of
the four major statin benefit groups in which the atheroscle-
rotic cardiovascular risk reduction will outweigh the risks of
adverse events [10]. Although risk equations can overestimate
coronary heart disease risk [33,34], our findings suggest that
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Events

No previous cardiovascular event

Previous cardiovascular event

Table 2 - Follow up characteristics of the patients studied, according to the presence or not of diabetes and previous cardiovascular events.

No diabetes (n = 430)

Diabetes (n = 1138)

No diabetes (n = 1747)

Diabetes (n = 1691)

Total (n = 5006)

Until 6 months

Myocardial infarction

Cardiac arrest
Stroke
Death

Cardiac death

Combined event

Until 1 year

Myocardial infarction

Cardiac arrest
Stroke
Death

Cardiac death

Combined event

0/395 (0%)
2/395 (0.5%)
2/395 (0.5%)
6/395 (1.5%)
4/395 (1%)
8/395 (2%)

1/366 (0.3%)
3/366 (0.8%)
4/366 (1.1%)
8/366 (2.2%)
5/366 (1.4%)

12/366 (3.3%)

3/1013 (0.3%)
9/1013 (0.9%)
4/1013 (0.4%)
27/1013 (2.7%)
18/1013 (1.8%)
34/1013 (3.4%)

8/920 (0.9%)
15/924 (1.6%)
5/920 (0.5%)
37/927 (4%)
25/926 (2.7%)
50/927 (5.4%)

23/1550
11/1550
16/1550
55/1550
40/1550
85/1550

1.5%)
0.7%)
1%)

3.5%)
2.6%)
5.5%)

—~ e~~~ o~ —

33/1340 (2.5%)
17/1340 (1.3%)
21/1339 (1.6%)
75/1343 (5.6%)
52/1341 (3.9%)
117/1349 (8.7%)

20/1496
21/1496
15/1496 (1%)

79/1496 (5.3%)
42/1496 (2.8%)
105/1496 (7%)

1.3%)
1.4%)

Py

37/1331 (2.8%)
29/1333 (2.2%)
23/1332 (1.7%)
106/1337 (7.9%)
61/1333 (4.6%)

153/1339 (11.4%)

46/4454 (1%)
43/4454 (1%)
37/4454 (0.8%)
167/4454 (3.7%)
104/4454 (2.3%)
232/4454 (5.2%)

79/3957 (2%)
64/3963 (1.6%)
53/3957 (1.3%)
226/3973 (5.7%)
143/3966 (3.6%)
332/3981 (8.3%)

0.003
0.172
0.247
<0.001
0.098
<0.001

0.001
0.164
0.085
<0.001
0.01
<0.001

n (%); Previous cardiovascular disease included myocardial infarction, coronary artery bypass graft surgery and percutaneous coronary revascularization.
P values according Chi-square test.
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Fig. 3 - Survival curves for primary endpoint of patients with diabetes according to baseline HbA1lc. Target for HbAlc was
considered to be lower than 7% (53 mmol/mol) for those who did not have a previous cardiovascular event, and lower than 8%
(63.9 mmol/mol) for those who had a previous cardiovascular event. HR were estimated from adjusted Cox models in Table 3
(HR 1.70 95% CI [1.01-2.84]) without interaction between diabetes and cardiovascular history.

Table 3 — Cox model estimative for major clinical events in patients with diabetes only adjusted as shown.

Factor Hazard ratio 95% CI p
Lower Upper

Elevated HbA1c® 1.698 1.014 2.844 0.044
Previous MI 1.652 0.985 2.772 0.057
Peripheral artery disease 1.272 0.713 2.267 0.415
Previous stroke 1.116 0.600 2.076 0.728
Age (years)© 1.042 1.015 1.069 0.002
Men 1.015 0.610 1.691 0.954
BMI (kg/m?)° 0.972 0.928 1.017 0.219
Previous or actual smoker 0.987 0.591 1.649 0.962
Heart failure 3.021 1.820 5.014 <0.001
Renal failure 1.405 0.768 2.571 0.270

MI: myocardial infarction.
BMI: body mass index.

& All-cause mortality, non-fatal myocardial infarction, non-fatal cardiac arrest, or non-fatal stroke.

 Elevated HbAlc was considered >8% (63.9 mmol/mol) for those with previous cardiovascular events, and >7% (53 mmol/mol) for those
without previous cardiovascular events.
¢ Included as continuous co-variable (HR reflects the effect of 1 unit increment).

individual risk assessment remains necessary in patients
with diabetes, which is particularly important in healthcare
services with limited resources, as in the case of Brazil. An
alternative approach could be intensifying medical treatment
to populations for whom clinical trials have demonstrated

benefit [35].

The present data is in accordance with recent guidelines,
that recommend less stringent HbAlc goals for patients with
previous severe hypoglycemia, limited life expectancy,
advanced diabetes complications, or extensive comorbidities
[21]. A comprehensive approach taking into account the mul-

tiple modifiable risk factors for late complications in patients
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with diabetes has the greatest potential for prevention [36].
Moreover, the use of insulin, which generally heralds
advanced disease [17], was per se associated with higher car-
diovascular risk in this population.

The strengths of the REACT study are the large sample
size, prevention of selection bias by using a consecutive sam-
ple, the prospective nature of data collection, the careful
baseline measurement of cardiovascular risk factors, use of
evidence-based medications, and individual characteristics.
Besides, being the unique cohort study in Latin America on
this issue is indeed of utmost importance.

4.1. Limitations

Our study has some limitations that merit consideration: first,
the relatively short follow-up period. Second, lack of informa-
tion on type of diabetes, duration of diabetes and information
for calculating cardiovascular risk using specific calculators
for diabetes. Third, the limited representativeness and repro-
ducibility of the data since most patients came from tertiary
care institutions, which may differ from community patients.
Finally, our results may not be readily extrapolated to other
countries and settings.

We conclude that in Brazil, as in many other countries,
diabetes confers a high risk for major clinical events in a rel-
atively short-term period. Importantly, this high-risk condi-
tion is not equivalent to having a previous cardiovascular
event. Our results may be useful to inform clinical practice
and also to guide public healthcare policies, as intensive med-
ical treatment should not be prescribed and supported by the
government for all patients with diabetes, irrespective of their
baseline cardiovascular risk. This will avoid exposing patients
at not so high cardiovascular risk to lifelong treatment with
adverse effects and polypharmacy, at the expense of high cost
to the Brazilian Public Health System. Identifying correctly
who, among all subjects with diabetes, will benefit from
intensive medical treatment for cardiovascular prevention is
a difficult, but necessary task to develop, employing risk cal-
culators or maybe using a trial-based approach for managing
these patients.
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