
Vol.:(0123456789)

https://doi.org/10.1007/s13300-024-01616-4

PRACTICAL APPROACH

Evaluation of Cardiovascular Risk in People 
with Type 1 Diabetes: A Comprehensive and Specific 
Proposed Practical Approach

Clara Viñals  · Ignacio Conget · Montse Granados · Marga Giménez · Antonio J. Amor

Received: March 25, 2024 / Accepted: June 25, 2024 
© The Author(s) 2024

ABSTRACT

People living with type 1 diabetes (T1D) have 
an increased risk of cardiovascular disease 
(CVD), and it is the leading cause of morbidity 
and mortality in this population. CVD risk 
increases with each uncontrolled risk factor, 
even in individuals with good glycaemic 
control. Recommendations for assessing CVD 
risk in the T1D population are extended from 
those for type 2 diabetes (T2D) even though the 
physiopathology and underlying mechanisms 
of atherosclerosis in T1D are poorly understood 
and differ from those in T2D. Unlike the 
assessment of microvascular complications, 

which is well established in T1D, this is far 
from being the case for the comorbidities 
and risk associated with CVD. Aside from 
classical cardiovascular comorbidities, carotid 
ultrasound can be useful to stratify CVD risk. 
The utilization of specific risk scales such 
as the Steno Type 1 Risk Engine can help to 
more accurately classify cardiovascular risk 
in these individuals. The cornerstones of the 
management of cardiovascular risk in T1D 
are the promotion of the Mediterranean diet, 
tight glycaemic control (glycated haemoglobin 
(HbA1c) < 7%), blood pressure < 130/80 mmHg 
in most patients, and low-density lipoprotein 
(LDL) cholesterol < 100 mg/dL in moderate-risk 
individuals, < 70 mg/dL in high-risk individuals, 
and < 55 mg/dL in very high-risk individuals. 
Conventional medical follow-up of patients with 
T1D should be individualized (approximately 
2–3 visits per year), and a carotid ultrasound 
evaluation is recommended every 5 years in the 
absence of significant preclinical atherosclerosis 
or more often in those with severe preclinical 
atherosclerosis. Antithrombotic therapy is 
recommended in those receiving secondary 
prevention, those with stenosis > 50% in any 
arterial bed, and those with an impaired ankle-
brachial index. This document is a proposal 
of a practical approach for the evaluation, 
classification, and management of CVD risk in 
individuals living with T1D.
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Key Summary Points 

People living with type 1 diabetes (T1D) 
have an increased risk of cardiovascular 
disease (CVD), which is the leading cause of 
morbidity and mortality in this population. 
The risk increases with each uncontrolled risk 
factor.

Most of the recommendations for assessing 
CVD risk in people living with T1D are 
extended from those related to T2D. 
Therefore, specific clinical recommendations 
are needed.

This document is intended to be a proposal 
suggesting a practical approach for the 
evaluation, classification, and management 
of CVD risk in individuals living with T1D, 
considering the use of carotid ultrasound to 
guide treatment.

RATIONALE: IMPORTANCE OF 
CARDIOVASCULAR DISEASE IN 
PERSONS WITH TYPE 1 DIABETES

In people living with type 1 diabetes (T1D), 
cardiovascular disease (CVD) remains the 
leading cause of morbidity and mortality. The 
risk of CVD in this population is four- to eight-
fold higher than in the general population 
and contributes to a shorter life expectancy 
(10–15 years) [1, 2]. Cardiovascular risk increases 
with each uncontrolled risk factor, even in 
individuals with good glycaemic control, 
underscoring the relevance of comprehensive 
CVD risk management in this population [3]. 
Classical non-specific and specific CVD risk 
factors coexist in T1D, contributing to the 
atherosclerotic process [4, 5]. Although some 
recommendations have been developed in 

this regard [6, 7], one of the main limitations 
of CVD prevention guidelines in T1D is that 
many of the recommendations are extended 
from those for type 2 diabetes (T2D), despite the 
physiopathology and underlying mechanisms 
of atherosclerosis in T1D remaining poorly 
understood and differing from those in T2D. In 
addition, unlike the assessment of microvascular 
complications, which is well established in T1D, 
the evaluation of the comorbidities and risk 
associated with CVD is far from routine in these 
subjects.

Considering all of the above, and within the 
context of a unit specialized in the care of people 
with diabetes in a tertiary hospital, we propose 
the following protocol for the evaluation, 
classification, and management of CVD risk in 
individuals living with T1D.

This article is based on previously conducted 
studies and does not contain any new studies 
with human participants performed by any of 
the authors.

Objective

The objective is to regularly assess and quantify 
the risk of CVD in individuals with T1D, thus 
allowing the personalization of the most timely 
(effective and safe) treatment and patient 
follow-up.

CARDIOVASCULAR RISK 
ASSESSMENT

Clinical Data and Physical Examination

The following demographic characteristics and 
clinical data are included in the assessment of 
cardiovascular risk: age, gender, date of T1D 
diagnosis, duration of T1D, diabetes treatment, 
and presence of acute and chronic diabetic 
complications (micro- and macrovascular). 
Regarding acute complications, a history 
of severe hypoglycaemia is checked for, 
and hypoglycaemia awareness is evaluated 
using the Clarke test [8]. Admissions for 
diabetic ketoacidosis are recorded. In relation 
to microvascular complications, diabetic 
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kidney disease (DKD) is checked for based on 
the albumin-to-creatinine ratio (ACR) and 
estimated glomerular filtration rate (eGFR). 
An ACR ≥ 30 mg/g (confirmed in at least two 
of three consecutive determinations) and/
or a persistent eGFR < 60 mL/min/1.73  m2 are 
considered to indicate DKD [9]. The fundus 
oculi is used for the diagnosis of diabetic 
retinopathy, which is always confirmed by an 
ophthalmologist. Autonomic neuropathy and 
peripheral neuropathy are recorded, as is the 
presence of diabetic foot disease. Macrovascular 
complications are considered if acute myocardial 
infarction, stable or unstable angina, stroke, 
heart failure, or peripheral vascular disease is 
presented.

Additionally, a family history of premature 
CVD (men < 55, women < 65 years old) [10] 
and dyslipidaemia is recorded. For women, 
pregnancy or a history of miscarriage and 
comorbidities, such as preeclampsia, eclampsia, 
and/or small-for-gestational-age newborns, is 
recorded [11].

The presence of cardiovascular risk factors 
and the treatments received are registered, as 
are smoking habit and alcohol consumption. 
Additionally, weekly physical activity levels 
are assessed, with individuals considered to 
be active if they are performing at least 3.5 h 
of physical activity per week. The result of the 
PREDIMED-PLUS questionnaire (17 points) 
to assess adherence to the energy-restricted 
Mediterranean diet is recorded [12–14].

Regarding the physical examination, the 
following variables should be included: weight, 
height, body mass index (BMI), and waist and 
hip circumferences. Blood pressure (BP) and 
heart rate should also be measured.

Laboratory Evaluation

Parameters including glucose, creatinine, 
eGFR (Chronic Kidney Disease Epidemiology 
Collaboration (CKD-EPI)), complete blood 
count, liver profile, lipid profile (total 
cholesterol, low-density lipoprotein (LDL) 
cholesterol (LDL-C), high-density lipoprotein 
(HDL) cholesterol (HDL-C), triglycerides, 

apolipoprotein B, lipoprotein (a) (Lp(a))), 
thyroid-stimulating hormone, glycated 
haemoglobin  (HbA1c), and ACR are collected.

Preclinical Atherosclerosis Evaluation 
(Vascular Ultrasound)

The identification of preclinical atherosclerosis 
using carotid ultrasound has been shown to be 
correlated with cardiovascular events in T2D 
[15–17]. In the general population, showing the 
ultrasound results to patients with preclinical 
atherosclerosis improves cardiovascular risk at 1 
and [18] and 3 years of follow-up [19]. Moreover, 
the identification of carotid plaques by carotid 
ultrasound in T1D has caused clinicians to 
intensify cardioprotective treatment [20].

Carotid ultrasound is performed to check for 
the presence of plaque and assess the carotid 
intima-media thickness (C-IMT). A standardized 
protocol for image acquisition is used, as 
described elsewhere [21, 22].

The presence of carotid plaque is defined 
as focal echo structures that encroach into 
the arterial lumen with an IMT ≥ 1.5  mm or 
involve at least 50% of the surrounding IMT, as 
measured from the media–adventitia interface 
to the intima–lumen surface [23]. Data on 
the mean and maximum C-IMT values of the 
common carotid artery, bulb, and right and left 
internal carotid arteries as well as data on the 
presence of plaques (i.e. location and maximum 
height) are collected (see Fig. 1).

The following patients with T1D and no 
history of CVD are eligible for the assessment of 
preclinical atherosclerosis by carotid ultrasound:

1. T1D patients with DKD, regardless of age
2. T1D patients aged ≥ 40   years
3. T1D patients aged < 40 years with > 10 years 

of T1D duration and any of the following:

(a) Diabetic retinopathy
(b) Premature cardiovascular disease in 

first-degree relatives (< 55 years old in 
men and < 65 years old in women)

(c) Active smoking habit
(d) Hypertension
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(e) A t h e r o g e n i c  d y s l i p i d a e m i a 
(corresponding to triglycerides > 150 
mg/dL and/or HDL-C < 45 mg/dL in 
women or < 40 mg/dL in men or to 
treatment with fibrates)

(f) Moderate/severe hypercholesterolaemia 
defined as LDL-C > 160 mg/dL or 
treatment with statins/ezetimibe

(g) History of severe hypoglycaemia 
(hypoglycaemia requiring the assistance 
of a third party) and/or hypoglycaemia 
unawareness (Clarke questionnaire > 3)

(h) History of preeclampsia/eclampsia
(i) Optional: CVD risk ≥ 15% at 10 years, 

as calculated using the Steno T1 Risk 
Engine (ST1RE) scale (https:// steno. 
shiny apps. io/ T1Ris kEngi ne).

Indications for Additional Complementary 
Tests

According to the latest clinical guidelines [24, 
25], systematic screening for silent ischaemic 
heart disease is not recommended as it does 

not improve the prognosis compared to the 
appropriate treatment of different cardiovascular 
risk factors.

However, in some selected patients with 
T1D, additional complementary explorations 
may be indicated to more accurately stratify 
cardiovascular risk.

Ambulatory Blood Pressure Monitoring

People living with T1D have a higher prevalence 
of hypertensive disorders [26]. Ambulatory 
blood pressure monitoring (ABPM) can be 
useful to assess CVD risk in these individuals. 
In this regard, elevated BP values assessed by 
ABPM (especially nocturnal values) have been 
associated with increased arterial stiffness [27, 
28] and a higher incidence of microvascular 
complications [28–31] in T1D. Additionally, an 
elevated nighttime BP evaluated by ABPM may 
be associated with increased all-cause mortality 
[32, 33].

Therefore, based on a modification of the 
latest recommendations [34], ABPM is suggested 

Fig. 1  Acquisition of carotid ultrasound for the evaluation of preclinical atherosclerosis

Diabetes Ther (2024) 15:1831–1844 1834

https://steno.shinyapps.io/T1RiskEngine
https://steno.shinyapps.io/T1RiskEngine


 

in people living with T1D who have the 
following:

1. Conditions with a high frequency of 
isolated clinical hypertension (white coat 
hypertension):

(a) Grade 1 hypertension (systolic blood 
pressure (SBP) 140–159 mmHg and 
diastolic blood pressure (DBP) 90–99 
mmHg) in the clinical setting

(b) Marked elevation of BP in the clinical 
setting without target organ damage

2. Conditions with a high frequency of masked 
hypertension:

(a) Normal to high BP values in the clinical 
setting (SBP 130–139 and DBP 85–89 
mmHg).

(b) Normal BP values in the clinical setting, 
but there is target organ damage 
(ventricular hypertrophy, abnormal 
ACR, etc.) or a high cardiovascular risk

3. A history of gestational hypertension, 
preeclampsia, or intrauterine growth 
restriction in previous pregnancies

4. Symptomato logy  cons i s t ent  w i th 
hypotension in patients treated for 
hypertension

5. Treatment-resistant hypertension (defined 
as the use of three or more antihypertensive 
drugs)

6. Very marked variability between different 
clinical BP measurements

7. Situations in which identification of 
the nighttime BP value or the "non-
dipper" pattern is particularly useful (i.e. a 
persistently elevated ACR despite treatment)

8. Optional: evaluation of BP control in treated 
patients (this is especially valuable in those 
at very high cardiovascular risk).

Ankle‑Brachial Index

The role of the ankle-brachial index (ABI) in 
reclassifying cardiovascular risk is uncertain 
[35]. In the context of patients with T1D, it 

could be considered as an initial step in the 
study of patients with symptoms of intermittent 
claudication. In fact, peripheral artery disease 
can be one of the first manifestations of 
atherosclerotic disease in this population [36]; 
hence, the latest guidelines recommend that 
it should be periodically evaluated [24]. An 
ABI ≤ 0.90 is considered abnormal and diagnostic 
of peripheral artery disease, and values > 1.40 
suggest vascular calcification (associated with 
a higher risk of future CVD) [37]. In the latter 
situation, additional non-invasive studies are 
recommended (toe-brachial index or duplex 
ultrasonography) [38].

Classification of Patients According to 
Overall Cardiovascular Risk

Population-based risk scales, even those 
specifically designed for patients with T2D, 
do not accurately estimate the risk of future 
cardiovascular disease in the population with 
T1D [39, 40]. In this regard, other tools, such 
as specific risk scales [6, 7] or the use of vascular 
ultrasound [41–43], may help to more accurately 
classify cardiovascular risk in these individuals. 
The following is a proposal for classifying the 
cardiovascular risk of patients with T1D (Fig. 2):

1. Very high cardiovascular risk:

(a) Patients with documented previous 
cardiovascular disease (coronary, 
cerebrovascular, peripheral vascular, 
heart failure, or aortic aneurysm)

(b) T1D with established microvascular 
complications (diabetic retinopathy, 
kidney disease, or diabetic neuropathy 
(especially when cardiac autonomic 
manifestations are presented))*

(c) T 1 D  w i t h o u t  m i c r o v a s c u l a r 
complications but with three or more 
additional cardiovascular risk factors 
(active smoking habit, hypertension, 
baseline LDL-C > 160 mg/dL, obesity, 
high Lp(a) (> 50 mg/dL or > 125 nmol/L 
[44]), or a first-degree family history 
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of premature CVD (< 55 in men, < 65 
years old in women))*

(d) Risk of fatal and non-fatal CVD ≥ 20% 
according to the ST1RE*

(e) Advanced atherosclerosis on carotid 
ultrasound (defined as ≥ 50% stenosis, 
the presence of three or more plaques 
in both carotids, or the presence of a 
plaque at least 3 mm in height)

2. High cardiovascular risk:

(a) T1D with more than 10 years of 
duration, without microvascular 
complications, and with at least one 
additional cardiovascular risk factor 
(but always < 3)*

(b) T1D onset at < 10 years of age and with 
> 20 years of diabetes duration*

(c) Risk of fatal and non-fatal CVD is 
10–20% according to the ST1RE*

(d) Mild to moderate atherosclerosis on 
carotid ultrasound (defined as the 

Fig. 2  Risk categories and low-density-lipoprotein 
cholesterol goals according to carotid ultrasound results. 
CV cardiovascular, CVD cardiovascular disease, CVRF 
cardiovascular risk factors, DKD diabetic kidney disease, 
HbA1c glycated haemoglobin, HTN hypertension, LDL-
C low-density-lipoprotein cholesterol, ST1RE Steno 
Type 1 Risk Engine, T1D type 1 diabetes, US ultrasound. 
ϮIn patients without documented cardiovascular disease 
and classified as being at high or very high risk according 
to clinical criteria or the Steno T1 Risk Engine (ST1RE), 
the absence of preclinical atherosclerosis (plaques) on 
vascular ultrasound decreases their estimated risk by one 

level (from very high to high or from high to moderate, 
respectively). *Defined as three or more plaques on carotid 
ultrasound, stenosis of at least 50%, or a plaque at least 3 
mm in height. Also included in this category are patients 
with an ankle-brachial index (ABI) ≤ 0.9, those with 
coronary calcium > 300, or those with stenosis of at least 
50% in another arterial bed, as evidenced by imaging tests. 
**Defined as two or fewer plaques in the carotid territory, 
with none being > 3 mm and without significant stenosis. 
***Lipid-lowering drugs may not be necessary in patients 
with optimal glycaemic control (mean HbA1c ≤ 6.5%) and  
with an LDL-C of between 100 and 130 mg/dL
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presence of ≤ 2 plaques (without 
stenosis and with a height of < 3 mm)

3. Moderate cardiovascular risk:

(a) T1D individuals < 35 years of age, with 
< 10 years of disease duration, without 
microvascular complications or other 
cardiovascular risk factors, and without 
plaques on carotid ultrasound

(b) Risk of fatal and non-fatal CVD is < 10% 
according to the ST1RE.

*In patients without documented CVD and 
who are classified as being at high or very high 
risk based on clinical criteria or the ST1RE, the 
absence of preclinical atherosclerosis (plaques) 
on vascular ultrasound would decrease their 
estimated risk by one level (from very high to 
high or from high to moderate, respectively).

MANAGEMENT OF 
CARDIOVASCULAR RISK FACTORS

General Recommendations

Lifestyle changes are one of the cornerstones 
of treating people living with T1D and are 
the basis of CVD prevention. Individuals with 
T1D are increasingly found to be overweight 
or obese [45], and excess weight is associated 
with an increased risk of CVD [43, 46, 47]. 
Therefore, strategies for weight loss should be 
implemented in overweight or obese patients.

Undoubtedly, nutrition is a pivotal 
cornerstone in the management of these 
patients. Indeed, both the consumption 
of certain fats [48] and unhealthy eating 
patterns [49] have been associated with the 
development of chronic complications in 
T1D. In our setting, the Mediterranean diet 
is recommended, considering the evidence 
available for the general population [50] and 
in those with T1D [14]. Similarly, physical 
exercise should also be recommended as an 
effective measure for managing cardiovascular 
risk [51, 52].

Finally, owing to the close relationship 
between smoking and future CVD risk in 
patients with T1D [53], smoking cessation 
should be a primary goal in the prevention of 
CVD.

Glycaemic Control

People living with T1D should receive 
healthcare from a coordinated multidisciplinary 
team. Diabetes self-management education 
and support (DSMES) programmes are the 
cornerstone of treatment and have led to 
improvements in diabetes knowledge, healthy 
habits, glycaemic outcomes, and quality of 
life [54, 55]. These programmes focus on 
empowering patients with T1D by providing 
the necessary tools for decision-making related 
to self-care [56].

The patient should receive intensive treatment 
using multiple insulin doses (basal and bolus 
“prandial/correction” doses, including the use of 
connected “smartpens”) or continuous infusion 
devices (with a non-integrated continuous 
glucose sensor, integrated with some advanced 
functions, or in automatic insulin delivery 
system mode) [57].

Glycaemic Targets to Achieve Unless 
Contraindicated (Individualized)

• HbA1c < 7% (6.5% in the absence of 
contraindications)

• Recommended glycaemic goals according 
to the ambulatory glucose profile from 
continuous glucose monitoring (CGM): 
70–180 mg/dL (within range) > 70% of the 
time; < 70 mg/dL (below range) < 4% of the 
time; < 54 mg/dL (below range) < 1% of the 
time; > 180 mg/dL (above range) < 25% of the 
time; and > 250 mg/dL (above range) < 5% of 
the time [58].

Lipid Control

According to the current consensus, the 
primary treatment goal for lipid control is 
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LDL-C [24, 35, 59]. Although no studies 
have been specifically designed for the T1D 
population, previous meta-analyses [60] and 
population-based studies in patients with T1D 
[4, 61, 62] support LDL-C control as an effective 
measure to reduce the risk of cardiovascular 
events. Statins are generally the drugs of choice, 
but ezetimibe is especially indicated owing to 
increased markers of cholesterol absortion in 
this population [63, 64]. The use of bempedoic 
acid and proprotein convertase subtilisin/kexin 
type 9 inhibitors (PCSK9i) (both of which are 
monoclonal antibodies; examples include 
evolocumab, alirocumab, and small interfering 
RNA (inclisiran)) may be considered in selected 
patients in secondary prevention if treatment 
goals are not met [65].

The LDL-C goal is set and individualized 
based on the estimated risk of the patient, and 
it is adapted according to vascular ultrasound 
results (Fig. 2):

• Very high risk:

• General target: LDL-C < 55 mg/dL 
(especially in patients with previous 
CVD or a high atherosclerotic burden on 
vascular ultrasound)

• A less strict goal of LDL-C < 70 mg/dL can 
be considered in subjects without CVD, 
without microvascular complications 
(especially DKD), and without a high 
atherosclerotic burden on vascular 
ultrasound (two or fewer plaques, no 
stenosis, or plaques > 3 mm)

• High risk:

• General target: LDL-C < 70 mg/dL 
(especially in individuals with evidence of 
mild/moderate preclinical atherosclerosis: 
two or fewer plaques, no stenosis, and 
plaques < 3 mm)

• A less strict goal of LDL-C < 100 mg/dL 
can be considered in patients classified as 
high risk but without plaques on vascular 
ultrasound (especially in the absence of 
microvascular complications)

• Moderate risk:

• General target: LDL-C < 100 mg/dL; 
consider initiating lipid-lowering therapy 
in individuals with an elevated baseline 
LDL-C (> 160 mg/dL) or those with poor 
glycaemic control (HbA1c > 9%)

• In patients < 30 years old who are classified 
as being at moderate risk (no plaques) and 
have LDL < 160 mg/dL, the initiation of 
lipid-lowering drugs can be postponed

• In patients > 30–40 years old with LDL 
between 100 and 130 mg/dL, without 
plaques, and with good chronic glycaemic 
control (HbA1c ≤ 6.5%), initiation of lipid-
lowering drugs can also be postponed.

In patients with triglycerides > 500 mg/dL 
despite lifestyle measures, the use of fibrates may 
be considered as a means to diminish the risk of 
pancreatitis. In those with contraindications for 
fibrates, moderate to high doses of omega-3 fatty 
acids (2–4 g/day) may be considered. The use of 
icosapent ethyl to reduce cardiovascular risk in 
this population has not been adequately studied.

Blood Pressure Control

The frequency of hypertension in young 
individuals with T1D is higher (4–7%) than 
that in the non-diabetic population (1–5%). 
Risk factors for hypertension in this population 
include obesity, autonomic dysfunction, and 
poor glycaemic control [66].

B lood pressure  targets  should  be 
individualized [34]. We can consider the 
following objectives:

• BP < 130/80 mmHg generally in all 
individuals with T1D

• BP < 140/80 mmHg is recommended for 
individuals with T1D who are 65 to 79 years 
of age.

A n g i o t e n s i n - c o n v e r t i n g - e n z y m e 
inhibitors  (ACEi) or angiotensin receptor 
blockers (ARB) are suggested for the treatment of 
hypertension in individuals with coronary artery 
disease (CAD) or an ACR of 30–299 mg/g, and 
they are strongly recommended for individuals 
with an ACR ≥ 300 mg/g.
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In individuals with an initial BP ≥ 150/90 
mmHg, in addition to lifestyle therapy, 
prompt initiation and timely titration of two 
drugs or a single-pill combination of drugs is 
suggested (in the case of albuminuria or CAD, 
a combination of ACEi or ARB with a diuretic 
or calcium channel blocker is recommended). 
The combination of ACEi and ARB is 
contraindicated. In the case where the BP target 
is not met, an agent from a complementary 
antihypertensive drug class should be added. 
Finally, in cases presenting adverse effects or 
uncontrolled BP levels with the combination of 
three agents, the addition of a mineralocorticoid 
receptor antagonist can be considered [25].

According to the latest European guidelines 
[34, 35], if ABPM has been performed, the BP 
goals would be:

• 24-h assessment: < 130/80 mmHg
• Daytime period: < 135/85 mmHg
• Nighttime period: < 120/70 mmHg.

Antithrombotic Therapy

To date, there is no solid evidence supporting 
the systematic use of antiplatelets in primary 
prevention in individuals living with T1D. 
According to the last recommendations [24, 
25, 35, 59], antiplatelets (aspirin 75–100 mg/
day or clopidogrel 75 mg/day if aspirin is 
contraindicated) are advised in the following 
scenarios:

1. Patients with previous atherosclerotic CVD 
(CAD, cerebrovascular disease, or peripheral 
artery disease)

2. Patients with at least 50% stenosis in any 
arterial bed (carotid arteries, coronary 
arteries, or arteries of the lower extremities), 
as evidenced by imaging

3. Patients with an ABI ≤ 0.9, especially in those 
with symptoms of intermittent  claudication.

With a lower level of scientific evidence, 
antiplatelets could be considered in:

1. Patients without CVD, but with a high 
atherosclerotic burden evidenced by imaging 

studies (e.g. three or more plaques in carotid 
territory or any plaque ≥ 3 mm), without 
significant stenosis (< 50%), and with clinical 
factors associated with extreme risk:

(a) DKD with eGFR < 30 ml/min
(b) DKD with eGFR < 60 ml/min and ACR 

≥ 300 mg/g
(c) Presence of three or more combined 

microvascular complications.

PATIENT FOLLOW‑UP

Medical Follow‑Up

The conventional medical follow-up of patients 
with T1D requires approximately 2–3 visits per 
year, although this should be individualized. 
During follow-up visits, the following 
parameters should be evaluated:

• Annually:

• BP evaluation or ABPM as per clinical 
judgement

• Weight and BMI assessment
• Evaluation of insulin injection sites
• History of smoking cessation or 

recommendations regarding smoking 
cessation

• Assessment of hypoglycaemia awareness 
(Clarke test) in patients with preserved 
awareness; evaluation of the frequency 
of severe and non-severe hypoglycaemia 
episodes

• Laboratory tests: liver function, basic 
urine profile, ACR, and complete blood 
count.

• B i a n n u a l l y / t h r e e  t i m e s  a  y e a r 
(individualized):

• Laboratory tests, including renal function 
(creatinine and eGFR), glucose, HbA1c, 
total cholesterol/triglycerides, and LDL-C 
and HDL-C
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• Assessment of general treatment 
adherence (nutritional recommendations, 
insulin dosing, antihypertensive drugs, 
statins, etc.)

• Evaluation of glycaemic control with 
CGM [58]

• A s s e s s m e n t  o f  h y p o g l y c a e m i a 
awareness (Clarke test) in patients with 
hypoglycaemia unawareness or in 
specific programmes aimed at improving 
hypoglycaemia awareness; evaluation of 
the frequency of severe and non-severe 
hypoglycaemia episodes in patients at 
high risk of hypoglycaemia.

Frequency of Preclinical Atherosclerosis 
Evaluation

Re-evaluation every 5 years is recommended 
in the absence of data suggestive of preclinical 
atherosclerosis or if there is non-severe 
preclinical atherosclerosis (two or fewer 
plaques < 3 mm and no significant stenosis).

Re-evaluation every 3 years is recommended 
in the presence of findings indicating severe 
preclinical atherosclerosis (three or more plaques 
or one plaque of at least 3 mm).

Annual examination is suggested in patients 
with significant stenosis (≥ 50%). If the 
stenosis remains stable, then evaluation can be 
performed every 2 years and subsequently every 
2–3 years.

CONCLUSIONS

People living with T1D have an increased risk of 
CVD; however, most of the recommendations 
for cardioprotective measures and care have 
been based on other populations, such as 
people living with T2D. In this practical 
approach proposal, we highlight the key points 
for cardiovascular prevention specifically 
for individuals living with T1D. In addition 
to promoting a healthy lifestyle, including 
the Mediterranean diet, the cornerstones 
for reducing CVD burden include smoking 
cessation, BP control at < 130/80 mmHg, and 

the maintenance of optimal glycaemic control. 
We propose the use of the ST1RE scale and an 
evaluation of the presence of carotid plaques 
to tailor the targeting of LDL-C levels in each 
patient. Periodic personalized evaluation and 
control of each risk factor is recommended. The 
intention of our proposal for the management 
and follow-up of cardiovascular risk in patients 
living with T1D is to facilitate positive changes 
in the cardiovascular risk of this population.
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