COOLAID (III) øresund – The Malmö-Copenhagen Acute Stroke Cooling Trial

Background

In Denmark and Sweden, 45 000 persons suffer a stroke each year. It’s one of the most common and costly causes of death and disability. It is well-known that early treatment with the help of established guidelines improves the outcome after stroke. However, many patients still have a severe deficit with a deleterious impact on quality of life. Evidence based treatment includes specialized stroke units, early mobilisation and, for some patients, acute thrombolytic treatment. It has been shown that with stroke unit treatment alone 22% more patients will recover to an independent life, compared to treatment on a non-specialized ward. The number to treat ratio for acute thrombolytic is 1 complete recovery in 6-8 patients treated.

Hypothermia has many different biological effects on the brain and the exact mechanism for its positive role in treatment of brain disease is not known. More inside is needed to understand how therapeutic cooling does influence physiologic changes that occur during acute ischaemia. Presently, the evidence from experimental studies is extensive and reveal that cooling has a favourable effect on various consequences of cerebral ischemia, i.e. edema, lactacidosis, calcium release, free radicals, apoptosis, inflammation and release of excitotoxic neurotransmitters. The translation of this data into human stroke treatment regimen is needed. 

Mild to moderate hypothermia, defined as body core temperature of 32-33ºC, is used to protect the brain of cardiac arrest victims. This treatment is used in an increasing number of countries in Europe and notably Scandinavia. As suggested by two pivotal studies, after cardiac arrest and resuscitation the patient is actively cooled to 33ºC and maintained for 24 hours. Cooling has been piloted on stroke-patients so far in only a few and relatively small studies and has not yet evolved into a standard treatment option.

The time-window for acute stroke treatment in stroke varies from 48 hours down to just 1 hour in the literature. Today we know that thrombolytic treatment is beneficial up to three hours after the stroke but some patients may experience benefit up to six hours after the onset of stroke. Clinical and experimental evidence suggests that stroke patients may benefit for up to a week after the initial stroke of treatments targeting at reperfusion processes, including inflammatory and apoptotic processes to enhance early recovery. Recent studies of therapeutic cooling have utilized up to three-day treatment protocols to cover this vulnerable time period. A pivotal cooling trial is currently not indicated because of uncertainties surrounding patient selection and treatment details. The current protocol intends to enrol patients, selected with cerebral occlusive disease on clinical and radiographic evidence that will likely reperfuse timely associated with cooling. Various diagnostic monitoring tests are performed to understand the impact of therapeutic cooling on vascular reperfusion. At the conclusion of the study we hope to have gained insight into the relations between timing and length of cooling and reperfusion in patients with acute ischemic strokes.

The COOLAID øresund protocol addresses patient selection and promising cooling technologies in a randomized feasibility trial. We anticipate that trial results to be integrated with other studies in planned pooled analyses such as previously performed in other stroke studies (see reference Vahedi et al 2007).

Study design

Randomised controlled study where patients are treated with either therapeutic cooling in an ICU setting followed by standard stroke unit care or standard stroke unit care alone.

Number of patients: 2 /20 (Malmoe)1:1 randomization plus 20/40 1:2 randomization (Copenhagen) total 40 controls and 60 treatments

Main objective:

The present study addresses patients that do not improve in spite of standard treatment in a dedicated stroke unit. It is important to find new treatment possibilities for this group of patients since they tend to do worse, in both morbidity and mortality.

Primary endpoint:

· Safety and feasibility, defined as morbidity and mortality at 30 days after stroke onset.

Secondary endpoints:

· Modified Rankin Scale at 7 days

· NIHSS at 7 days

· Modified Rankin Scale at 3 months

· NIHSS at 3 months

· Time to target temperature (tympanic) versus systemic (bladder)

Inclusion criteria:

Patient admitted and treated for stroke at the stroke unit.

Patient with NIHSS-score of 4-18

0-24 h after stroke onset

Confirmation of stroke diagnosis with MRI or CTP

Worsening or lack of improvement as measured with NIHSS within 3 hours of stroke unit observation
Patients who receive rTPA but do not improve after infusion are eligible

Age ≥18

Informed consent from patient, next of kin or other legally accepted representative

Exclusion criteria:

Disability more than mRS (modified Rankin scale) 2 prior to actual stroke

Patients with neuro-imaging signs of massive hemispheric stroke.

Patients on anticoagulation medication with an INR normal (3StD), serious heart disease, serious lung disease, malignancy or other serious conditions.

Description of treatment:

All patients will be treated at Malmö University in Malmö or Bispepbjerg Hospital in Copenhagen. Patients randomized to mild to moderate hypothermia treatment will be transferred to the ICU where the patient will be sedated, intubated and mechanically ventilated prior to inducing hypothermia, 32-33ºC for 24 hours according to standard protocol used for cardiac arrest victims. 
Three treatment arms will assess surface cooling in Malmoe (Arctic Sun, Medivance, Louisville, CO, USA), intravenous cooling (Coolgard, Alsius, Irvine, CA, USA) and nasopharyngeal cooling (Benechil, San Diego, CA, USA) followed by intravenous cooling in Copenhagen (Coolgard, Alsius, Irvine, CA, USA) versus normothermic controls.

Monitoring

Physiologic parameters will be monitored according to ICU standards. At 7 and 90 days post treatment an evaluation will be performed, NIH-stroke scale and modified Rankin test. At 30 days post treatment mortality, AE´s and SAE´s will be recorded.

Patients randomized to standard treatment will be evaluated in the same way with the exception of the blood samples taken for analysis of sedatives. TCD will be performed at 2 h, 12 h, 28 h and 48 h in this group.

Basic treatment protocols for blood sugar levels and changes in blood pressure will be harmonized for both groups with respect to treatment levels and drug regimens.

Power

A feasibility study should have a low number of patients since it aims to determine the safety of the treatment. To use a control group will give better evidence than comparison with historical data. We feel that the feasibility data may be carried over into a more definitive multicenter study (“run-in” phase)

Risk-benefit

The cooling protocol described above is well established in cardiac arrest patients and considered to be a safe procedure. Cooling may provide enhanced neuroprotection outweighing risks associated with the cooling procedure. Patients in the control group will be closely monitored in the study usually improving outcome in itself.

Ethics

Approval from the regional ethics committee is mandatory before start of the study.
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