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Introduction
The transient ischemic attack (TIA) is a brief event of loss of a 

brain function or retinine originated by the ischemia in the vas-

cular territory, which reverts without leaving any lesion, and 

has a duration of less than one hour. The TIA precedes the 

atherothrombotic infarction in 25-30% of the cases, the cardio 

embolic infarction in 11-30% and the lacunar infarction in 11-

14%. Moreover, the highest ictus risk in a patient with TIA 

takes place during the fi rst week.1 It is very diffi culty to deter-

mine precisely the incidence of the TIA as, due to the transient 

nature and the absence of lesions, a great part of the patients 

who suffer it do not consult with their physicians and the diag-

nosis accuracy in those who perform the consultation is under 

30% when they are seen by non-specialist physicians. However, 

at present a TIA is considered as an ischemic ictus in order to 

consider the secondary prevention and treatment and the guide-

lines2 recommend an identical handling as the determined is-

chemic ictus.

Several epidemiological studies have demonstrated that the 

DM is one of the main vascular risk factors known as modifi -

able or potentially modifi able.3 Studies of cohorts and of cases 

and controls show that the risk of brain infarction increases be-

tween two and six times regarding to the diabetic patients, and 

it has been estimated that the risk of ictus attributed to DM is 

of 18% in men and 22% in women.4 However, the works that 

consider the DM as a risk factor in the ictus recurrence are 

scarce in the literature.5 Approximately, a third party of the pa-

tients with ictus have DM history,6 but during the ictus acute 

phase  high values of glucose that are kept even at discharge 

last after 3 months in 60-80% of the patients.7 Globally, the pa-

tients with DM show a higher load of vascular risk factors, as-

sociating blood hypertension, hyperlipemia, coronary disease 

and/or carotid atheromatous in most of the cases; all of them 

also independent risk factors for the development of a brain in-

farction.8
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Prevention of ictus in patients 
with diabetes mellitus
The fact of suffering from diabetes multiplies by six the risk of 

showing an ictus or a TIA compared with the non-diabetic popu-

lation. Moreover, we know that 80% of the diabetic patients with 

ictus will suffer complications and/or death due to macrovascular 

diseases as the coronary disease, the cerebrovascular disease or 

the peripheral vasculopathy.9 Therefore, the preventive measures 

shall not only be addressed to prevent the ictus, but also other mi-

crovascular and macrovascular complications.

Healthy life
The fi rst aspect we have to consider is the acquisition of healthy 

life habits, with appropriate diets and the performance of physi-

cal exercise on a regular basis.10 In a recent study it could be ob-

served that men and women with moderate physical exercise had 

an ictus risk of 20% lower than those who did not perform exer-

cise and in those who performed an intense physical activity the 

reduction was higher, 27%.11  Such reduction as regards to the 

risk has been attributed because the exercise reduces the values 

of the blood pressure (BP) and weight,12 improves the vasodila-

tation13 and also the tolerance to glucose.14 Through the modifi -

cation of the lifestyle, the exercise can minimize the need of 

pharmacological interventions or might improve certain objec-

tives of the treatment.

Control of vascular risk factors
Hypertension
A strict control of the BP in patients with diabetes determines a 

reduction of the relative risk of ictus up to 44%.15 Though the 

level of reduction of the BP is the most important factor, it could 

be observed that the choice of certain drugs has proved a greater 

benefi t in some works. The use of  angiotensin converting en-

zyme inhibitor (ACEI) and the angiotensin II receptor antago-

nists (ARA II), besides reducing the ictus risk, it proves addition-

al benefi ts, as the reduction of the diabetic nephropathy and 

albuminuria progression.16 Therefore, the current guidelines on 

the prevention of vascular complications in patients with diabe-

tes recommend that all the patients with DM and blood hyperten-

sion should be treated with an ACEI or an ARA II and, if neces-

sary, they shall be associated to other hypotensive drugs with the 

objective of achieving a BP lower than 130/80 mmHg.2,9

Dyslipidemia
In the Heart Protection Study (HPS), in which simvastatin was 

administered at doses of 40 mg/day vs. a placebo to a population 

of patients with high vascular risk (including diabetic patients), a 

clear benefi t could be observed (reduction of the RRR of 25%) in 

the incidence of ictus, besides a reduction of 24% in the vascular 

events (acute coronary events, ictus or revascularization surgery) 

and 17% in the reduction of the vascular death.17 The CARDS 

(Collaborative Atorvastatin Diabetes Study) also showed the 

benefi t of the treatment with atorvastatin 10 mg in patients with 

T2D, with a RRR of 37% for vascular events and 48% for ictus.18 

Other clinical trials with statins that have included a lower num-

ber of patients with DM found similar reductions, both in the car-

diovascular and cerebrovascular events.19,20 At present, the Na-

tional Cholesterol Education Program ATP III21 and its update22 

recommend to implement a treatment if the LDL cholesterol is 

≥100 mg/dl in patients with DM.

Antidiabetic treatment
It is proved that the strict control of the glycemia reduces signifi -

cantly the microvascular complications as the retinopathy, the 

nephropathy or the diabetic neuropathy.19 However, it is not quite 

clear if this control of the hyperglycemia could also reduce the 

macrovascular complications.9 The data about the effectiveness 

of the glycemia control in the macro vascular complications (in-

cluding ictus) are limited. Though at fi rst the randomized clinical 

trials about the intensive control of the glycemia in patients with 

T1D and T2D did not demonstrate any relevant reduction in the 

risk, the follow-up of the cut at long term proved a benefi t of the 

intensive therapy on the reduction of the cardiovascular events.23 

The analysis of data of the randomized trials at long term sug-

gests a reduction in the vascular events, especially in those pa-

tients with a lower accumulation of vascular risk factors or less 

atheromatous disease when included.24 Below, we will review the 

studies that analyze the prevention of ictus in patients treated 

with antidiabetic drugs.

Insulin
Nathan et al.25 conducted a clinical trial in 1,441 patients with 

T1D in which the effects of an intensive treatment with insulin 

was evaluated (three or more doses of insulin and strict glycemic 

objectives: pre-prandial glycemias between 0 and 120 mg/dl and 

postprandial <180 mg/dl) compared to the conventional therapy 

(one or two doses of insulin with the aim of avoiding hyper and 

hypoglycemia symptoms). The results demonstrated that the in-

tensive treatment  caused a reduction up to 42% (CI of 95%: 

9-63) in the accumulated risk of showing a fi rst vascular event6 

(myocardial infarction, ictus, death due to vascular cause, sub-

clinical myocardial infarction, angina, revascularization by 

means of angioplasty or aorto-coronary by pass) and a reduction 

of 57% in the risk of suffering a myocardial infarction, ictus or 

death due to vascular cause.26 In patients with T2D, a clinical tri-

al with 100 obese Japanese was performed, in which it has been 

compared an intensive treatment with insulin vs. the convention-

al therapy and, could be observed a non relevant reduction of the 

risk of showing a vascular event (RRR of 46%).27 At present, it is 

suggested that a glycemic control close to the normality values 

(HbA1c <6%) can have a positive effect on the reduction of the 

vascular events; however, new studies are needed as well as  bet-

ter evidence in order to take fi rm conclusions about the role of 

the insulin in the prevention of the ictus.

Sulphonylureas
The sulphonylureas are a group of drugs that inhibit the K+ chan-

nels of the pancreatic β cells (SUR1 receptors). The presence of 
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SUR 1 receptors in astrocyte calcium channels have been detect-

ed in experimental studies, which under ischemia conditions 

contribute to the formation of cytotoxic edema that causes the 

cellular death. When these channels are blocked by glibencla-

mide in experimental models, a lower volume of infarction and 

less edema is achieved.28 In a retrospective analysis of 61 patients 

with T2D who showed ictus and who were under previous treat-

ment with sulphonylureas, a better clinical evolution could be 

observed (measured in the NIHSS) as well a better prognosis (in-

dependence after 3 months) compared to the patients who did not 

take sulphonylureas.29 However, there are a lot of data in the lit-

erature that do not recommend the use of sulphonylureas as fi rst 

choice treatment in the prevention of cardiovascular events.

Metformin
In a classic study in obese patients with T2D in which four 

groups were compared (strict glycemic control with metformin, 

sulphonylureas, or insulin vs. the conventional treatment), it 

could be observed that the patients treated with metformin had a 

lower rate of cerebrovascular events,30 therefore since then the 

use of metformin has been suggested as fi rst line drug in patients 

with DM and diabetes. Later analysis of the UKPDS kept on 

demonstrating these results at long term.23 To present, metformin 

proved to be the best antidiabetic drug in the cardiovascular pre-

vention.

Thiazolidinediones 
This group of drugs, in which only pioglitazone is included, they 

are agonists of the peroxisome proliferator-activated receptor 

gamma (PPAR-γ). The PPAR-γ receptor is a nuclear receptor that 

works as a regulator of the transcription of several genes, as the 

ones in charge of the lipoproteic metabolism regulation or the 

homeostasis of the glycemia  (hypoglycemiant effect), and a 

great number of them show endogenous anti-infl ammatory activ-

ity.31 Therefore, this group of drugs comprise a wide range of 

functions, among which the regulation of the glycemia through 

an increase of the sensitivity to the circulating insulin in muscles 

and adipocytes is included, as well as the reduction of the levels 

of triglycerides, the increase of the high density circulating lipo-

protein levels (HDL), the reduction of the proliferation and the 

reactivity of the smooth muscular fi bers, the increase of the nitric 

oxide levels, the reduction in the migration of the monocytes to-

wards the atherosclerosis lesions and the increase of the endog-

enous fi brinolysis. 

In an observational study it could be observed that those pa-

tients with high levels of an endogenous activator of the PPAR-γ 
(the 15d-PGJ2) during the acute phase of the ictus had a better 

clinical and functional prognosis, as well as a lower volume of 

infarctions, proposing a benefi t of these agonists during the ictus 

acute phase in the same work.32 It has been compared recently, in 

patients with T2D, the effect of the pioglitazone with glimepiride 

administered during 72 weeks on the carotid intima-media thick-

ness (IMT), observing in patients treated with PPAR-γ agonists a 

reduction of the IMT up to –0.001 mm (CI of 95%: [–0.024]- 

[–0.002]).33 In  a sub-analysis of the clinical trial PROactive (sec-

ondary prevention study of vascular events in patients with T2D 

and history of macro vascular affectation), in which the effi cacy 

of pioglitazone was evaluated as treatment added to the conven-

tional therapy in the reduction of vascular events, it could be ob-

served that those patients with history of ictus who took pioglita-

zone had a lower incidence of new ictus.34 However,  other 

clinical trials with other thiazolidinediones have not proved any 

benefi t in the prevention of new vascular events. Unfortunately, 

the usefulness of this group of drugs has been darkened by its ad-

verse effects (cardiac failure), up to the point not to recommend 

its use.35

Antiaggregant treatment
In patients with DM with a high vascular risk (aged over 40 years 

or additional risk factors as family history of vascular diseases,  

blood hypertension, smoking habit, dyslipidemia or albuminu-

ria), the use of acetylsalicylic acid is recommended at doses  

ranging between 75 and 162 mg per day in the primary preven-

tion of vascular complications.9 The use of platelet antiaggrega-

tion is recommended in all the patients who suffered a non cardi-

oembolic ictus, regardless of being diabetic or not.2

Prognosis markers by means 
of imaging techniques
It is useful to resort to imaging techniques to screen high-risk di-

abetic patients. Ultrasound is the choice technique in primary 

prevention. Due to its reproducibility and safety, they allow the 

application to great groups of population and help in the stratifi -

cation and follow-up. After an ictus or a TIA, the neuro-imaging 

techniques allow assessing the level of vascular affectation and, 

consequently, the recurrence risk: thus, its usefulness in the sec-

ondary prevention (fi gure 1).

Ultrasounds
The more used three techniques for the stratifi cation of the vas-

cular risk in patients with diabetes is the measurement of the an-

kle-arm, the quantifi cation of the intima-media index and the es-

timation of the endothelium-dependent vasodilatation.

Ankle-arm index
It is only necessary to count with a 8 MHz Doppler apparatus for 

its performance as well as with a sphygmomanometer to allow 

measuring the systolic blood pressure (SBP) at the brachial ar-

tery level and the pedia or posterior tibia artery. Then, through a 

simple estimation (SBP ankle/SBP arm), we can evaluate the lev-

el of obliteration of the femoral and popliteal arteries. We con-

sider an ankle-arm index (AAI) between 0.7 and 0.89 as marker 

of mild-moderate peripheral arterial disease (asymptomatic pa-

tients or intermittent claudication at long distances) and an AAI 

lower than 0.7 as moderate-serious peripheral artery disease (in-

termittent claudication at less of 100 meters or pain at rest). Sev-

eral studies have demonstrated that the presence of an AAI under 

0.9 in a diabetic patient is a marker of mortality, preclinical ca-
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rotid atheromatous, coronariopathy risk or ictus. The American 

Diabetes Association recommends its use to all the diabetic patients 

older than 50 years and under 50 years old who show more vascu-

lar risk factors or more than 10 years of the disease evolution.36

Intima-media index
For its performance, it is necessary to count with an echo-Dop-

pler with lineal catheter between 5 and 10 MHz to allow doing an 

image in B mode of the third distal of the common carotid. We 

can measure the thickness between the intima and media layers 

of the artery at this level. The IMT keeps a very close relation-

ship with the presence of vascular risk factors, especially with 

the hypertension. Higher the IMT is, there is a higher presence of 

vascular risk factors. In the Cardiovascular Health Study, in 

which 5,201 patients were included older than 65 years with a 

13% of proportion of diabetic subjects, it could be observed that 

the patients with a higher IMT has a risk of ictus or myocardial 

infarction of 36.5% (7 years), vs. 9.2% in the group with a lower 

IMT.37

Endothelium dysfunction
This technique is more complex and requires certain experience 

by the explorer. It consists of estimating the level of vasodilata-

tion of the brachial artery induced by an ischemia of 4 minutes.38 

Though its performance is not so disclosed and standardized as 

the two previous techniques, there are several studies that have 

proved that a endothelium-dependent vasodilatation lower than 

4.5% is a good prognosis factor of vascular death, ictus of AAI. 

Neuro-imaging
The performance of a neuro-imaging technique (CT or MR) is 

obligatory in the diagnosis of the brain vascular disease (ictus or 

TIA). A detailed observation of the test will allow fi nding prog-

nosis markers that will be useful when stating the prevention 

treatment in our patient.

Silent infarctions. The silent infarctions, as their name states, 

are ischemic lesions that did not have any clinical repercussion. 

They are generally of big size and are usually located in the 

white semioval matter or in the zone of the basal glands. Its pres-

ence is associated to the vascular risk factors, especially hyper-

tension, and has been used as prognosis markers for the develop-

ment of vascular dementia (risk at 5 years in persons over 60 

years old of 52-82%) or incidence of new ictus (annual risk of 

10%). 

Leukoaraiosis. This is a word of Greek origin (leuko, white and 

araios, rarefaction), coined by the Canadian neurologist Vladimir 

Hachinski in 1987, which is used to describe the diffuse loss of 

density in the white matter and the periventricular areas. Though 

the cause of this demyelinization has not been clearly clarifi ed, it 

is directly related with vascular risk factors (hypertension, diabe-

tes, age) and its presence is a strong prognosis factor of dementia 

risk and vascular recurrence (2.8%/year).39

Conclusions
Both the cerebrovascular disease (TIA or brain infarction) and 

the diabetes mellitus are very prevalent entities in our society and 

are closely related between them, being the latter a risk factor 

and prognosis in the ictus. The prevention of the ictus in patients 

with DM requires a global strategy, with performances not only 

addressed to the metabolic control with normalization of the gly-

cemia, but also to the reduction of the blood pressure and the 

LDL cholesterol levels. The importance of the glycemic control 

is clearly stated in the microvascular prevention and there is 

more evidence about the relevance in the prevention of the mac-

rovascular events.

In spite of the fact that the use of thiazolidinediones and sul-

phonylureas might have a protector effect on the acute brain is-

chemia, its adverse effects makes them not the most recom-

mended drugs to be used at present. So far, metformin has 

proved to be the fi rst choice drug in the glycemic control in di-

abetic patients. ■
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