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Aim

1.  To determine whether the measurement of brain enzymes from peripheral blood samples of individuals suffering an out-of-hospital cardiac arrest (OHCA) provides useful information about whether the patient is likely to die in hospital or have impaired brain function on discharge.  

2.  To identify specific defects in mental function that are likely to interfere with recovery from OHCA.

Project Outline/Methodology

This was a prospective case-control study carried out at the Cardiology Department in the Royal Infirmary of Edinburgh.  Blood samples were obtained from patients who survived an OHCA at 3 time points; on admission to hospital, between 24 and 48 hours after admission and between 72 and 96 hours after admission.  The blood was tested for levels of two enzymes found in the brain, S-100 and NSE (neuron specific enolase).  The patients underwent memory testing at the time of discharge from hospital and then at one, 6 and 12 months after discharge.  How the brain processed visual images was assessed 6 months after discharge.  143 OHCA patients survived and were discharged.  Each patient was matched with a control subject of the same age and sex, who had suffered a heart attack but no cardiac arrest (ie their heart had not stopped).  Controls underwent the same series of tests as the patients.

Key Results

At all time points, the higher the levels of the enzyme S-100 in the blood, the lower the memory test scores were.  A similar result was found with NSE, but the relationship was not as obvious.  We identified a concentration of S-100 which, when detected in the blood 24-48 hours after admission, could accurately predict the presence of a moderate to severe impairment of memory function in patients.  This remained accurate even when other clinical variables that might have influenced the relationship were taken into account.  Enzyme levels were greater in patients who died and again this relationship remained accurate when other variables were taken into account.

Conclusions

Measurement of levels of brain enzymes in the blood after OHCA can be used to identify those patients at risk of dying in hopsital or suffering significant impairment of brain function after discharge. 

What does this study add to the field?

We have previously identified that 30% of survivors of OHCA suffer chronic memory impairment that is severe enough to interfere with their recovery and daily activities.  The current study has identified the value in measuring brain enzyme levels in patients suffering from OCHA. This is additional information to that known previously,  as most published studies of outcome after OHCA focus on death rates, but do not consider health problems in those that survive. 

Implications for Practice or Policy
Measurement of the blood levels of S-100 and NSE 24-48 hours after admission for OHCA can provide useful information that clinicians could use, along with assesment of other clinical variables, to identify those victims with a high likelihood of dying in-hospital.  This may allow extra vigilance or treatments to be targetted to these patients, in order to prevent death.  They could also predict patients who are likely to suffer memory impairment as a result of the event, and again allow these patients to be targetted for further care.
Where to next?

Determination of the areas of the brain where lesions occur following OHCA, and the nature of these lesions using MRI scanning, and to compare with patients sustaining heart attack with no cardia arrest.
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