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ABSTRACT

Introduction: The aim of this work was to ana-
lyze the association between baseline glycated
hemoglobin (HbA1c) levels and other factors on
the risk of first myocardial infarction (MI) and
on the risk of first stroke in people with type 2
diabetes (T2D) in Spain.

Methods: This post hoc analysis of the REPRE-
SENT study used the IQVIA electronic medical
records database. Cumulative incidences were
estimated using the Kaplan—-Meier method, and
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Cox regression models were used to identify
associated risk factors, including gender, age,
HbAlc, or prior cardiovascular disease (other
than MlI/stroke).

Results: Median follow-up was 7 years. In peo-
ple without prior Ml/stroke, the incidence (95%
confidence interval [CI]) of first MI/stroke was
0.31 (0.28-0.34) and 0.18 (0.15-0.20) events per
100 patient-years, respectively. Baseline HbAlc
levels<6.5% were independently associated with
lower risk of first MI (hazard ratio [HR] 0.76
[95% CI 0.61-0.94]) and of first stroke (HR 0.74
[95% CI 0.56-0.98]). Male sex, age>50 years,
and previous cardiovascular disease were inde-
pendently associated with a higher risk of MI/
stroke.

Conclusions: This analysis found an associa-
tion between baseline HbA1lc levels<6.5% and
lower risk of a first MI or stroke in a T2D cohort
in Spain, suggesting a role of stringent glyce-
mic control in the prevention of cardiovascular
complications.
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PLAIN LANGUAGE SUMMARY

People with type 2 diabetes (T2D) are known
to have a greater risk of cardiovascular disease,
including heart attacks (also known as myocar-
dial infarctions [MIs]) and strokes, than people
without T2D. The REPRESENT study looked at
the rates of first Ml/stroke over a 7-year period
in a group of Spanish people with T2D and ana-
lyzed the relationship between the risk of first
MI/stroke and low blood sugar levels at the start
of the study, as well as other factors such as age,
sex, and previous cardiovascular disease. Blood
sugar levels were measured using glycated hemo-
globin (HbA1c), and stringent glycemic control,
was defined by an HbAlc of<6.5%. Hblc lev-
els<6.5% at the start of the study were associ-
ated with a decrease in the risk of a first MI and
a decrease in the risk of first stroke. Men, those
aged 50 years or older, and those with previous
cardiovascular disease had an increased risk of
first M1 or stroke compared with women, those
aged <50 years and those without previous car-
diovascular disease. The results of this analysis
of people with T2D in Spain suggest that HbAlc
0f<6.5% have a role to play in preventing heart-
related complications in people with T2D.

Keywords: Glycated hemoglobin; Myocardial
infarction; Stroke; Type 2 diabetes

Key Summary Points

Why carry out this study?

People with type 2 diabetes (T2D) have an
increased risk of cardiovascular disease,
including myocardial infarction (MI) and
stroke.

Although there is evidence showing a rela-
tionship between glycated hemoglobin
(HbA1c)<7% and a lower risk of complica-
tions, very few studies have analyzed the
benefits of more stringent HbA1lc levels (i.e.,
HbA1c<6.5%).

What was learned from the study?

Stringent baseline HbA1lc levels,
HbA1c<6.5%, were independently associ-
ated with a lower risk of first MI and of first
stroke, while male sex, age>50 years, and
previous cardiovascular disease were indepen-
dently associated with a higher risk of MI/
stroke.

The results of this post hoc analysis are con-
sistent with prior studies and provide further
information on the importance of stringent
glycemic control and cardiovascular risk fac-
tor management in specific groups of people
with T2D.

INTRODUCTION

Cardiovascular disease (CVD) affects approxi-
mately 32% of people with type 2 diabetes
(T2D) and is their leading cause of mortality [1,
2]. According to the International Diabetes Fed-
eration, people with diabetes are two- to three-
fold more likely to develop CVD than people
without diabetes [3]. Diabetes is recognized as a
major cause of myocardial infarction (MI) and
stroke, and people with T2D with a history of
MI have>40% increased risk of recurrence [4].
Given the high incidence and economic bur-
den of CVD in T2D, the control of cardiovascu-
lar (CV) risk factors should be an integral part
of the treatment of T2D [5, 6]. In the past dec-
ade, the focus has increasingly shifted toward
lifestyle interventions and the pharmacologic
management of CV risks for people with T2D
[7, 8]. Numerous CV outcomes trials (CVOTs)
have evaluated the CV safety and efficacy profile
of new glucose-lowering treatments, especially
in the glucagon-like peptide-1 receptor agonist
(GLP-1 RA) or sodium-glucose cotransporter-2
inhibitor (SGLT2i) classes, demonstrating not
only the safety but also a significant cardiopro-
tective effect of some of these drugs [9].
Although the results of several long-term
studies have pointed to a direct relationship
between lower glycated hemoglobin (HbAlc)
levels and decreased CV events [10-12], there is
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still uncertainty regarding the long-term prog-
nostic value of HbAlc levels and optimal tar-
gets in people with T2D. Studies of large cohorts
of people with T2D and long follow-ups have
shown the benefit of early insulin treatment to
reduce HbAlc levels and, in some cases, a signifi-
cant reduction of CV risk [7, 11, 12]. However,
some studies showed that the effects of glyce-
mic control could be distinct in patients with
or without previous cardiovascular disease [10].
Independent of CV risk or prior CVD, studies
have shown that people with T2D can benefit
from strict glycemic control, especially early
after T2D diagnosis [13, 14]. Current guidelines
recommend a general objective of HbAlc<7%,
but people with long life expectancy may benefit
from more intensive glycemic targets, assuming
these can be achieved safely without increas-
ing the risk of hypoglycemia [15, 16]. However,
there are limited data on the benefit or prognos-
tic value of HbAlc targets lower than 7% (e.g.,
6.5%).

REPRESENT was a retrospective observational
study examining the generalizability of three
GLP-1 RA CVOTs to the real world [17]. REPRE-
SENT used a major electronic medical records
database to describe the sociodemographic, clin-
ical, and treatment characteristics of a Spanish
cohort of people with T2D, and to analyze the
incidence of first MI/stroke over a 7-year period.
The objective of the current post hoc analysis of
the REPRESENT study was to analyze the asso-
ciation between stringent baseline HbAlc lev-
els, and other factors such as age, sex, or previ-
ous CVD, and the risk of first MI or stroke in a
cohort of people with T2D in Spain.

METHODS

Study Design

This was a post hoc analysis of the REPRESENT
study—the primary results of which have been
previously published [17]. The REPRESENT study
was a retrospective observational study based on
the IQVIA electronic medical records database
with data from over 1,175,000 individuals across
Spain (December 2019). Data used in this study

were secondary and anonymized. Adults over
18 years of age with a T2D diagnosis before 2013
or those with newly diagnosed T2D between
January 2013 and December 2015 (inclusion
period) were included in the analysis.

The index date was defined as the date of the
first record of T2D within the inclusion period
or January 1, 2013 for those with a diagnosis
before 2013. All subjects included had at least
one HbAlc value recorded at the index date
or within 2 years prior to the index date (for
HbA1c values, 1 month beyond index date was
allowed). Follow-up continued until the last
available record in the database or December
2019. In this analysis, all first MI (International
Classification of Diseases, Ninth Revision [ICD-
9] codes 410.xx) and stroke (ICD-9 codes 433.
xx, 434.xx) events in the total population and
in the subpopulations of patients with/without
prior CVD at baseline were included [18]. The
definition of CVD was guided by the American
Diabetes Association (ADA) definition of estab-
lished atherosclerotic CVD (defined as coronary
heart disease, cerebrovascular disease, or periph-
eral arterial disease presumed to be of atheroscle-
rotic origin; see Supplementary Table S1) [19].
Patients were classified as with or without pre-
vious MI or stroke at baseline. Patients without
prior MI or stroke were subclassified as patients
with prior CVD (other than MI or stroke) or
without prior CVD at baseline (Supplemental
Fig. S1). The factors associated with the occur-
rence of the first MI or stroke were evaluated in
patients without prior MI or stroke at baseline.

Data Analysis

All first events of MI or stroke occurring after the
index date were included in the analysis. Inci-
dence rates of MI and stroke were estimated as
the number of patients with at least one event
of the type under analysis per 100 patient-years.
Patient-years were defined as time from index
date until either the first occurrence of the event
of interest or the last follow-up with no event.
Kaplan-Meier estimates were used to generate
cumulative incidence from index date to first
Ml/stroke occurrence, and explorative Cox pro-
portional hazard models were used to identify
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potential prognostic variables for the incidence
of first MI or stroke and to estimate hazard ratios
(HRs) and 95% confidence intervals (CIs). The
variables included in the analysis were sex, age,
smoking habit, HbAlc, date of T2D diagnosis
(diagnosis before the index date: yes/no), hyper-
lipidemia, hypertension, estimated glomerular
filtration rate (eGFR), obesity, retinopathy, and
prior CVD other than MI or stroke (based on the
ICD-9 codes).

Models were used that treated baseline
HbAlc as a binary variable (<6.5 or>6.5), as
a categorical variable (<5.7, 5.7 to<6.5, 6.5
to<7.0, or>7.0), or as a continuous variable.
The Cochran-Armitage trend test was used to
analyze differences in the incidence of first M1/
stroke between HbA1c categories.

Statement of Ethics Compliance

The REPRESENT study and this post hoc analy-
sis were approved by the accredited Clinical
Research Ethics Committees of the Hospital
Clinic de Barcelona before study initiation (Reg.
HCB/2020/0663). The study was also conducted
according to Good Clinical Practice guidelines
(International Conference of Harmonization)
and the Declaration of Helsinki. As this study
was based on an existing database from the
REPRESENT study, no informed consent was
required to participate in the study. The data-
base granted permission for this post hoc study.

RESULTS

Population

The REPRESENT cohort comprised 24,268 peo-
ple with T2D [17]. The median follow-up was
7.0 years. The mean (SD) age was 66.8 (12.5)
years and the mean baseline HbAlc was 7.2
(1.5)% (Table 1), with 64.5% of patients having
a HbAlc level >6.5% at the index date (base-
line). Obesity (body mass index [BMI]>30) was
recorded in 51.0% of patients. Most people were
treated with oral glucose-lowering drugs such as
metformin (66.0%), and only 14.1% were treated
with insulin (Table 1). In the REPRESENT cohort,

Table 1 Baseline (index date) characteristics of the REP-
RESENT cohort

Variable Total (N=24,268)
Age, years, mean (SD) 66.8 (12.5)
18-49 years, N (%) 2188 (9.0)
50-64 years, N (%) 7705 (31.7)
65-74 years, N (%) 7340 (30.2)
> 75 years, N (%) 7035 (29.0)
Sex, male, N (%) 13,480 (55.5)
Newly diagnosed, N (%) 7093 (29.2)
HbA ¢, %, mean (SD) 7.2(1.5)
BMP, kg/m? mean (SD) 30.8 (5.5)
Class I obese: BMI > 30 to < 35, NV (%) 4784 (31.8)
Class T obese: BMI > 35 to < 40, N (%) 1979 (13.2)
Class I1I obese: BMI > 40, N (%) 900 (6.0)

18,152 (74.8)

Presence of comorbidities, NV (%)

Hypertension 13,957 (57.5)
Hyperlipidemia 4619 (19.0)
History of CVD 3400 (14.0)
¢GFRY, ml/min/1.73 m? mean (SD) 82.6(19.7)
¢GFR < 60 ml/min/1.73 m% N (%) 2798 (14.1)
Glucose-lowering treatments (alone or in combina-
tion), NV (%)
Metformin 16,012 (66.0)
Dipeptidyl peptidase inhibitors 4562 (18.8)
Sulfonylureas 4150 (17.1)
Insulin 3430 (14.1)
GLP-1 RAs 151 (0.6)
SGLT2is 72(0.3)

BMI body mass index, CVD cardiovascular disease, eGFR
estimated glomerular filtration rate, GLP-1 RAs glucagon-
like peptide-1 receptor agonists, HbAlIc glycated hemo-
globin, SD standard deviation, SGLT2is sodium-glucose
cotransporter-2 inhibitors

*There are missing data for BMI (total with data available,
N=15,022). Data on BMI in the 24 months prior to the
index date

>There are missing data for cGFR (total with data available,
N=19,836)
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a total of 710 (2.9%) patients had a prior MI, 214
(0.9%) had prior stroke, and 917 (3.8%) had a
prior MI and/or stroke (Supplemental Fig. S1).
Therefore, of all patients at baseline, 23,558
patients had no prior MI, and 24,054 patients
had no prior stroke (Table 2). The proportion of
people with T2D without prior MI or stroke with
a HbA1c26.5% was 64.4% and 64.5%, respec-
tively (Table 2). The baseline demographic and
clinical characteristics of the people with or
without prior MI or stroke are shown in Sup-
plemental Table S2.

Incidence of MI and Stroke

In patients without prior MI, the incidence
(95% CI) of first MI was 0.31 (0.28-0.34) events
per 100 patient-years, while in patients with-
out prior stroke, incidence of first stroke was
0.18 (0.15-0.20) events per 100 patient-years.
In patients with prior CVD, the incidence was
0.75 (0.62-0.90) for first MI and 0.29 (0.22-0.38)
for first stroke (Supplemental Table S3).
Kaplan-Meier cumulative incidence analysis for
time from index date to first occurrence of MI
and stroke are shown in Supplemental Figures S2
and S3, respectively.

Risk Factors

In the Cox proportional hazards models, a base-
line HbA1c level <6.5% was independently asso-
ciated with lower risk of first MI (HR 0.76 [95%

CI 0.61-0.94]) and of first stroke (HR 0.74 [95%
CI 0.56-0.98]) (Figs. 1 and 2). Figure 3 shows the
percentage of MI or stroke events in people with
diabetes with HbA1c<6.5% versus>6.5%. Other
risk factors included male sex, prior CVD, and
age >50 years, which were also independently
associated with an increased risk of a first MI and
a first stroke. An eGFR<60 ml/min/1.73 m? was
associated with increased risk of a first MI, but
not of first stroke (Figs. 1 and 2).

If considered a continuous variable, each 1%
increase in HbAlc was associated with a 1.13
and 1.20 increase in the hazard of MI and stroke,
respectively. When HbA1lc was considered a cat-
egorical variable (<5.7, 5.7 to<6.5, 6.5 to<7.0,
or>7.0), significant differences in the probabil-
ity of having a MI or a stroke between categories
were found (p=0.0005 and p=0.0314 for MI and
stroke, respectively) (see Supplemental Table S4).

DISCUSSION

In this post hoc analysis of risk factors affecting
the incidence of MI or stroke in a large cohort
of people with T2D in Spain, baseline HbA1lc
levels<6.5% were independently associated
with lower risk of first MI and of first stroke.
This result suggests that interventions to favor
stringent HbA1lc control (<6.5%) could reduce
the risk of major CV complications in peo-
ple with T2D. Non-modifiable factors, such as
male sex, prior CVD, and age>50 years were

Table 2 Bascline HbA ¢ categories stratified by absence of prior MI or stroke

Categories by HbA1c (%) Patients without prior MI (N=23,558), z (%) Patients without prior
stroke (N =24,054), n
(%)

<5.7 1372 (5.8) 1387 (5.8)

5.7t0<6.5 7010 (29.8) 7146 (29.7)

65t0<7.0 4610 (19.6) 4717 (19.6)

>7 10,566 (44.9) 10,804 (44.9)

<6.5 8382 (35.6) 8533 (35.5)

>6.5 15,176 (64.4) 15,521 (64.5)

HbAlc glycated hemoglobin, MT myocardial infarction
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Hazard Ratio [95%CI]

Prior history of CVD other than M . 2.46 [1.96-3.08]
Presence of retinopathy ° 1.64 [0.81-3.32]
BMI>30 Lol 0.84 [0.69-1.04]
eGFR<60 —e——i 1.43 [1.06-1.92]
eGFR unknown e 1.20 [0.94-1.53]
Presence of previous hypertension He—i 1.10 [0.90-1.35]
Presence of previous hyperlipidemia el 0.90 [0.70-1.16]
Diagnosis is before index date He— 1.13 [0.89-1.44]
Smoker: Yes PY 1.90 [0.88-4.08]
Smoker: Unknown He—i 1.10 [0.89-1.35]
HbA1c<6.5% o 0.76 [0.61-0.94]
Age at index date: 275 years PY 1.96 [1.17-3.30]
Age at index date: 65-74 years ° 1.93 [1.16-3.18]
Age at index date: 50-64 years PY 2.08 [1.27-3.41]
Male i 2.01 [1.62-2.51]

T T T T )

0 1 2 3 4 5

Fig. 1 Risk factors of first MI in people with T2D with-
out previous MI. For HbAlc < 6.5%, the reference group
was HbAlc>6.5%, and for the age groups the reference
group was age 18-49 years. Values in bold red correspond
to categories with significant p values (p<0.05) in the
corresponding Cox regression model. Prior history of

CVD other than MI, p<0.0001; ¢<GFR <60, p=0.0193;

independently associated with increased risk
of a first MI and of a first stroke, while an
eGFR <60 ml/min/1.73 m? was also associated
with increased risk of a first MI, but not of first
stroke.

A relationship between lower HbAlc levels
and reduced risk of macrovascular complications
has been observed before in several long-term
studies of people with T2D. A meta-analysis of
several of these studies showed a 15% reduction
in MI risk (HR 0.85 [95% CI 0.76-0.94]) for a
0.88% lower HbAlc [20]. A study of participants
in the UK Prospective Diabetes Study (UKPDS)
also revealed an up to 33% reduction in MI
(p=0.005) after a 10-year follow-up in patients
with overweight receiving intensive therapy
for glycemic control [21]. Further, a recent re-
examination of the UKPDS data has shown that
a sustained HbAlc level<6.5% over a period
of 5 years was associated with a significant

Hazard ratio

HbAlc<6.5%, p=0.0107; age at index date>75 years,
p=0.0111; age at index date 65-74 years, p=0.0108; age
at index date 50-64 years, p=0.0035. BMI body mass
index, CI confidence interval, CVD cardiovascular disease,
¢GFR estimated glomerular filtration rate, HbAIc glycated
hemoglobin, MT myocardial infarction, 72D type 2 diabe-
tes

reduction in MI risk [12]. Another study based
on the Swedish National Diabetes Register of
people with T2D (mean follow-up, 5.7 years)
showed that HbA1lc levels below 53 mmol/mol
(7%) were associated with an acute MI of HR
0.84 (95% CI 0.75-0.93), and a stroke of HR
0.95 (95% CI 0.84-1.07) [S]. This study showed
HbA1lc levels were among the strongest predic-
tors for acute Ml risk. In Spain, a study of 11,003
people with uncontrolled T2D (HbAlc>6.5%)
observed a linear and increasingly positive
relationship between HbAlc levels and hospi-
talization due to coronary heart disease [10]. In
this study, the relative risk for coronary heart
disease and stroke hospitalization (comparing
patients with and without uncontrolled diabe-
tes) was 1.38 (95% CI 1.20-1.59) and 1.05 (95%
CI 0.91-1.21), respectively.

The results of this post hoc analysis would
suggest that stringent control of HbAlc levels
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Prior history of CVD other than stroke

Presence of retinopathy | |
BMI>30 p
eGFR<60 y

eGFR unknown ¢

2

[izzrztji

Presence of previous hypertension

Presence of previous hyperlipidemia

-

Diagnosis is before index date

Smoker: Yes |

Smoker: Unknown
HbA1¢<6.5%

Age at index date: 275 years

*—

Hazard Ratio [95%CI]
1.38 [1.00-1.89]

0.680.17-2.74]
0.9910.76-1.29]
1.050.72-1.52]
1.00 [0.71-1.39]
1.06 [0.81-1.39]
1.1370.84-1.53]
11270.81-1.55]
140 10.34°5.73]
1.2370.93-1.62]
0.74'70.56-0.98]
9.7113.52226.8]

5.331.93-14.68]

Age at index date: 65-74 years

Age at index date: 50-64 years

3,49 [1.26-9.67]

Male o

1,55 11.19-2.03]

0 5

Fig.2 Risk factors of first stroke in people with T2D
without previous stroke. For HbAlc < 6.5%, the reference
group was HbAlc>6.5%, and for the age groups the ref-
erence group was age 18-49 years. Values in bold red cor-
respond to categories with significant p values (p <0.05)
in the corresponding Cox regression model. Prior his-
tory of CVD other than MI, p=0.0478; HbAlc<6.5%,

257 = HbATC <6.5%

2.0 A mHbA1c 26.5%

0.5 -

Percentage of events

0.0 -

MI events Stroke events

Fig.3 Association between HbAlc levels (<6.5%
or26.5%) and risk of MI or stroke in people with T2D.
HbAlc glycated hemoglobin, MI myocardial infarction,
12D type 2 diabetes

could significantly help in reducing the risk of
development of macrovascular complications
later in life. Early intervention for stringent
HbA1c control has been suggested before to

T 1

10 15

Hazard ratio

p=0.0343; age at index date>75 years, p<0.0001; age
at index date 65-74 years, p=0.0012; age at index date
50-64 years, p=0.0162. BMI body mass index, CI con-
fidence interval, CVD cardiovascular disease, eGFR esti-
mated glomerular filtration rate, HbAIc glycated hemo-
globin, MI myocardial infarction, 72D type 2 diabetes

reduce diabetes-related CV complications. For
example, the UKPDS showed that one percent-
age unit lower HbAlc from the diagnosis of
diabetes significantly lowered the risk of MI
events 15 and 20 years later, compared with
reducing HbAlc by the same amount from
10 years after diagnosis [12]. Also, the Diabe-
tes & Aging Study found that, among patients
with newly diagnosed diabetes and 10 years of
survival, HbAlc levels 26.5% (=48 mmol/mol)
for the first year after diagnosis were associated
with worse outcomes [11]. These results high-
light the importance of early treatment intensi-
fication aimed at reaching the HbA1lc target, as
currently recommended by the ADA-European
Association for the Study of Diabetes consen-
sus, and of implementing strategies aimed at
reducing the risk of CVD as early as possible
after T2D diagnosis [15]. Although historically
the treatment for T2D followed a step-by-step
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approach—where a new medication was added
to the existing regimen to reach the glycemic
target—current evidence justifies a more proac-
tive approach, especially in those patients with
established CVD, increased CVD risk, or long
life expectancy [15, 22]. Early intensification
can result in diabetes remission in some cases
[23, 24]. Current guidelines suggest a HbAlc
target for most adults, excluding pregnant
women, of 53 mmol/mol (7%) or less [15]. A
target of HbAlc<7% can be reasonable if it
can be accomplished in a safe manner without
significant hypoglycemia or other treatment
side effects, especially when using pharmaco-
logic treatments, which are not associated with
hypoglycemia risk [15].

In this post hoc analysis, the incidence of
first MI or stroke was approximately two- to
three-times higher in patients with prior CVD
compared with patients without prior CVD. The
molecular mechanisms involved in the damage
caused by persistent hyperglycemia point to
prolonged increases in reactive oxygen species
production and altered secretion of inflamma-
tory cytokines, among other processes [25-27].
Insulin resistance, hyperinsulinemia, and vas-
cular calcification may lead to atherosclerosis
and the formation of unstable plaques that ulti-
mately can cause coronary events and stroke
[27]. Given the added risk in people with T2D
with prior CVD, current guidelines promote
the early use of drugs with cardiorenal benefit
in these patients, such as GLP-1 RAs or SGLT2is
[15]. Although these drugs were originally intro-
duced as glucose-lowering agents, they are now
also recommended for organ protection based
on the results from the CVOTs [9]. In this regard,
it should be noted that although these drugs
could have potentially affected the results of our
study, the effects are likely to be very minor, as
studies have shown a limited use of these drugs
at the time of study data collection in Spain [28,
29]. In the population studied here, only 0.6%
and 0.3% had prescriptions for GLP-1 RAs and
SGLT2is, respectively, at index date (Table 1).

In the interpretation of the results, it should
be noted that although the Cox regression
analysis did not find a relationship between the
occurrence of macrovascular events and other
major CV risk factors such as hypertension or

hyperlipidemia, the baseline control of these CV
risk factors was not included in the model.
There are additional limitations that must be
considered when interpreting the results of this
study. Due to the retrospective design of our
study, only associations but not cause and effect
relationships could be explored. The IQVIA
medical records database covered a population
of 1.2 million patients at the time of the study,
but this was based on voluntary participation
of the treating physicians and may not be fully
representative of the population with diabe-
tes. However, the characteristics of patients in
our study are similar to those reported in other
studies with Spanish cohorts [30]. As with any
database study, there was heterogeneity of data
quality and the frequency of data capture and
coverage for some key study-related parame-
ters. Missing data were present for certain vari-
ables (e.g., BMI). Also, prescriptions and diag-
nosis were only collected in the database since
2008. As a consequence, a diagnosis date was
not available in the database for patients diag-
nosed before 2008. Therefore, the effect of dia-
betes duration on CV outcomes in our study
was evaluated as a dichotomous variable: newly
diagnosed diabetes during the inclusion period
vs. known T2D diagnosis before the index date.
Consequently, time since diagnosis could not be
calculated as this approach resulted in an under-
estimation of the time from diagnosis in this
subpopulation. Further, it was not possible to
identify repeated events under the same ICD-9
code. Analyses were conducted in patients with
CVD “other than MI or stroke,” as applicable,
which may have resulted in the underestima-
tion of the incidence of MI or stroke in this
subpopulation. Another database limitation
was that death data were not available, as these
patients were categorized as “lost to follow-up
due to any reason,” and therefore evaluating
the rate of cardiovascular or non-cardiovascular
mortality in this population was not possible. It
should also be considered that, at the index date
when baseline data were collected, the cohort
consisted of patients with heterogeneous stages
of the disease and that HbAlc, or the presence
of certain comorbidities, could change over the
follow-up period. The results apply to the entire
population with T2D, in which most patients
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were not newly diagnosed. Although it would
be interesting to know the effect of stringent
HbA1c control specifically in a population of
patients with a recent diagnosis, only 29.2% of
our sample was newly diagnosed. Being a small
sample, the number of events would probably be
insufficient to be able to perform this analysis.
However, the purpose of this study was to reflect
the regular patient population in routine prac-
tice at any point in time, providing the average
risk of a real-life population of people with T2D.

CONCLUSIONS

The results of this post hoc analysis are consist-
ent with prior long-term follow-up studies and
provide further information on the importance
of glycemic control to prevent CV events in
people with T2D, as has been recommended by
current guidelines. In this regard, the results of
this retrospective observational study, with the
limitations inherent to this type of design, sup-
port the notion of the cardiovascular benefits of
HbA1lc levels<7.0% and suggest an association
between HbAlc levels<6.5% and a lower inci-
dence of MI and stroke. Additional prospective
and interventional studies would be necessary to
demonstrate the potential benefits of achieving
and maintaining stringent glycemic control (i.e.,
HbA1c<6.5%).
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