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With the change in demographics over the next few decades and the rise in the number and proportion of older people in the population, there is an expected rise in the number of strokes with the consequence of increasing stroke-related burden and mortality worldwide. Measures to reduce this burden are continuously being explored.

Stroke mortality is determined by a number of factors, the severity of the stroke being the most significant known factor. Other non-neurological factors that influence mortality include elevated temperature, hyperglycaemia, renal pathology, hyperosmolality and poor pre-stroke global health.

Strain on myocardium in the acute stroke phase has been identified for many years.

Neurohumoral changes in acute stroke patients were described in the early 1980s.

More recently, evidence has also accumulated on the presence of dysrrhythmia, cardiac injury and cardiac dysfunction in acute stroke patients. These abnormalities are not a benign phenomenon since the patients developing these abnormalities in the acute stroke phase have higher mortality.

The need for cardioprotection to reduce stroke mortality is also now becoming more evident after an autopsy study revealed evidence towards the link between heart and brain. [START_REF] Gongora-Rivera | Autopsy prevalence of coronary atherosclerosis in patients with fatal stroke[END_REF][START_REF] Sharma | Cardioprotection in acute stroke[END_REF]. In this autopsy study the patients with more severe strokes were noticed to have suffered more severe coronary disease, most of which was not appreciated prior to death. Based on this evidence it can be postulated that some of the acute stroke patients die due to the deleterious effect of acute brain attack on the myocardial function mediated via the rennin-angiotensin-aldosterone-system (RAAS) [START_REF] Sharma | Cardioprotection in acute stroke[END_REF][START_REF] Prosser | Predictors of early cardiac morbidity and mortality after ischemic stroke[END_REF] Acute stroke patients suffer from cardiac dysrrhythmia cardiac injury and cardiac function impairment. Additionally, they are susceptible to higher mortality due to the effect of neurohumoral changes on the atheromatous coronary arteries by the flaring up of acute cardiac ischaemic events, perhaps similar to those in patients with acute coronary syndrome [START_REF] Prosser | Predictors of early cardiac morbidity and mortality after ischemic stroke[END_REF]. The diseased coronary circulation, overt or occult, is further compromised leading to higher mortality. This may be one of the explanations why the measures for cerebral damage limitation i.e. thrombolysis, neuroprotection and Some of the patients in acute stroke develop sympathomimetic and cardiological abnormalities. In 1981, Myers et al reported elevated levels of nor-epinephrine, epinephrine and dopamine in acute stroke patients [START_REF] Myers | Plasma norepinephrine in stroke[END_REF]. During the past few years further studies have revealed a number of cardiac abnormalities in the hyperacute phase following stroke. Examples are the autonomic imbalance as indicated by abnormality of heart rate variability [START_REF] Korpelainen | Abnormal heart rate variability as a manifestation of autonomic dysfunction in hemispheric brain infarction[END_REF] and cardiac baro-receptor sensitivity predicting long-term outcome after stroke [START_REF] Robinson | Cardiac baroreceptor sensitivity predicts long term outcome after acute stroke[END_REF]. Patients with tachycardia, described as low R-R interval or even non-sustained supraventricular tachycardia, (particularly in patients with the right hemispheric strokes) are at a higher risk of mortality [START_REF] Colivicchi | Prognostic implications of right-sided insular damage, cardiac autonomic derangement, and arrhythmia after acute ischemic stroke[END_REF]. Similarly the abnormality of cardiac rhythm predicts higher mortality [START_REF] Christensen | Insular lesions, ECG abnormalities and outcome in acute stroke[END_REF].

The influence of blood pressure in acute strokes has also been of interest for many years. Patients with pathological night time blood pressure and elevated norepinephrine levels have poor functional outcome [START_REF] Sander | Prognostic relevance of pathological sympathetic activation after acute thromboembolic stroke[END_REF]. There is a J-shaped relationship between blood pressure and stroke mortality, and the patients with higher and lower blood pressures have a higher mortality. These abnormalities seem to arise due to an overactive pathological sympathetic function in acute ischaemic stroke. Long QTc interval predicts future cardiac death in stroke survivors. Serious cardiac events are common after an ischaemic stroke and are associated with higher mortality [START_REF] Prosser | Predictors of early cardiac morbidity and mortality after ischemic stroke[END_REF]. The patients with ischaemic strokes develop ECG changes as a direct consequence of the effect of stroke on pre-existing coronary artery disease.

More recently attention has focused on the evidence of cardiac injury and cardiac function impairment in acute stroke patients. Elevated levels of troponin T and troponin I are associated with higher acute stroke mortality [10, 11], the higher the concentration of troponin I, the higher the mortality [START_REF] Angelantonio | prognostic significance of admission levels of troponin I in patients with acute ischaemic stroke[END_REF]. The physiological basis of these elevated levels of troponin is sympatho-adrenal activation in acute ischaemic stroke [START_REF] Barber | Elevated troponin levels are associated with sympatho-adrenal activation in acute ischaemic stroke[END_REF]. Patients with higher levels of troponin I have been shown to have higher levels of epinephrine. Acute stroke patients with pre-existing clinical cardiac failure have higher mortality [START_REF] Sharma | Cardiovascular disease and outcome of acute stroke: influence of pre-existing cardiac failure[END_REF]. Later studies have confirmed poor outcome in cardiac failure patients after a stroke [START_REF] Appelros | predictors of severe stroke: influence of pre-existing dementia and cardiac disorders[END_REF]. Acute stroke patients may not have clinically overt cardiac failure, but there is evidence of cardiac function impairment as measured by the elevated concentration of brain natriuretic (BNP) and N-terminal pro-brain natriuretic peptides (NT-proBNP), these being the most sensitive index of cardiac function impairment [START_REF] Lehman | Cardiac impairment or heart failure?[END_REF]. Acute stroke patients are reported to have elevated concentration of natriuretic peptides BNP [START_REF] Nakagawa | Plasma concentration of brain natriuretic peptide in patients with acute ischemic stroke[END_REF] and NT-proBNP [START_REF] Iltumur | Elevated plasma N-terminal pro-brain natriuretic peptide levels in acute ischemic stroke[END_REF]. There is also evidence of poor outcome and higher mortality in patients with elevated concentrations of NT-proBNP. Higher concentrations of BNP were associated with higher long-term mortality [START_REF] Makikallio | Natriuretic peptides and mortality after stroke[END_REF]. Patients with higher NT-proBNP in the fourth quartile had higher mortality than those with NT-proBNP in the first quartile [START_REF] Etgen | Cardiac troponin and Nterminal pro-brain natriuretic peptide in acute ischaemic stroke do not relate to clinical prognosis[END_REF]. Two studies have also revealed higher short-term mortality in patients with elevated concentration of NT-proBNP in acute stroke patients. The odds ratio for mortality in both these studies was higher for NT-proBNP than the measurement of clinical stroke severity [20,[START_REF] Jensen | Serial measurement of N-Terminal pro-Brain natriuretic peptide after acute ischaemic stroke[END_REF].

Heart is thus under attack in acute stroke patients due to a strain on coronary circulation since coronary and cerebral circulation share similar risk factors for atherosclerosis. Stroke patients have occult coronary atheroma [START_REF] Gongora-Rivera | Autopsy prevalence of coronary atherosclerosis in patients with fatal stroke[END_REF]. A strain on diseased coronary circulation in acute strokes leads to dysrrhythmia, acute myocardial ischaemia and mortality. Physicians have practised for several years to protect brain from cardiac pathology, the use off anticoagulation in atrial fibrillation being a classical example. Now there is the need to develop measures to protect heart in acute stroke patients.

Pharmacological agents

Aspirin in acute stroke has proven value to reduce not only the recurrent ischaemic strokes but also reduction of death without recurrent stroke [START_REF] Chen | Indications for early aspirin use in acute ischemic stroke: A combined analysis of 40,000 randomised patients from the Chinese acute stroke trial and the international stroke trial. On behalf of the CAST and IST collaborative groups[END_REF]. Aspirin thus reduces stroke and non-stroke mortality in acute stroke patients; the reduction in non-stroke mortality is likely to be due to the reduction in acute coronary events.

Aspirin is so far the only intervention to claim this benefit. Other "cardiological" drugs should be studied to reduce mortality in acute stroke. Candesartan is one such drug with indication of benefit to reduce mortality in acute stroke patients in a clinical trial without a reduction blood pressure as comapred to the control group [START_REF] Schrader | on behalf of ACCESS Study Group. The ACCESS study: evaluation of acute candesartan cilexetil therapy in stroke survivors[END_REF]. Other drugs should be researched to counteract the effects of activated RAAS i.e. ACE inhibitors, angiotensin receptor blockers, β-blockers and aldosterone antagonists.

Another drug worth investigation is clopidogrel; this drug is associated with a lesser rise in NT-proBNP when compared to aspirin in ischaemic cardiac failure patients [START_REF] Jug | Clopidogrel is associated with lesser increase in NT -proBNP when compared to aspirin in patients with ischemic heart failure[END_REF]. Clopidogrel is an established drug in patients with acute coronary syndrome in addition to aspirin and other medications following the successful CURE clinical trial [START_REF] Yusuf | the Clopidogrel in Ubstable angina to prevent events trial investigators. Effects of clopidogrel in addition to aspirin with acute coronary syndromes without ST-segment elevation[END_REF]. Clopidogrel combined with aspirin for one month provides significantly greater inhibition of platelet activity than aspirin alone in patients with recent ischaemic stroke [START_REF] Serebruany | Effects of clopidogrel and aspirin in combination versus aspirin alone on platelet activation and major receptor expression in patients after recent ischemic stroke (PLUTO -Stroke ) trial[END_REF] and there is a suggestion that clopidogrel is more effective in preventing myocardial infarction than stroke [START_REF] Albers | Combination therapy with clopidogrel and aspirin. Can the CURE results be extrapolated to cerebrovascular patients?[END_REF].

A combination of different drugs may provide more intense therapy to protect cardiac function and coronary circulation in acute stroke patients and this approach may have some role to provide cardio-coronary-protection in the acute stroke phase.

Acute stroke patients should be managed as if they have also suffered an acute coronary event. This hypothesis needs testing in randomised trials. Lowering blood pressure with lisinopril or labetalol has a potential to reduce stroke mortality [START_REF] Potter | Controlling hypertension and hypotension immediately post-stroke (CHHIPS): a randomized, placebo-controlled double-blind pilot trial[END_REF], these drugs may perhaps also act by providing cardio-coronary protection. βblockers seem to have a protective effect on stroke severity [START_REF] Laowattana | Protective effect of beta-blockers in cerebrovascular disease[END_REF]. Reducing severity of strokes may also protect coronary circulation in acute phase. A more aggressive approach in acute stroke phase might reduce stroke mortality as it reduces recurrent stroke risk after a transient ischaemic attack and minor strokes [START_REF] Rothwell | Early use of Existing Preventive Strategies for Stroke (EXPRESS) study. Effect of urgent treatment of transient ischemic attack and minor stroke on early recurrent stroke (EXPRESS study): a prospective population based sequential comparison[END_REF].

Conclusion

There is a need for developing new therapies for acute stroke [START_REF] Millan | The need for new therapies for acute ischaemic stroke[END_REF]. The measures for cardio-coronary-protection might be one of these to improve stroke mortality. There is a need to investigate the measures to prevent flare up of acute coronary ischaemia and impairment of cardiac function in patients presenting with acute strokes. This intervention is likely to be applicable to a large majority of patients admitted with acute stroke and hopefully without the risk of causing deterioration in the function of the target patients. Stratifying patients according to the concentration of troponin, NT-proBNP or ejection fraction might be one of the methods for intervention with currently available drugs such as β-blockers, ACE inhibitors, angiotensin receptor 

  not produced significant benefits for mortality in acute stroke for the majority of patients.

  antagonists, antiplatelets in isolation or in combination. The observation of reduced cardiac failure in patients prescribed aspirin and Dipyridamole in ProFESS study may also have some potential in acute stroke patients. Stratifying acute stroke patienmts for intervention according to stroke subtypes is another option worth the investigation[START_REF] Sharma | ProFESS trial: any lessons to learn for future antiplatelet trials[END_REF]. This is one of the challenges to stroke researchers which needs to be put into practice.
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