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This Statement addresses three questions:

Question 1

Is there a broad consensus among experts that cognitive decline after coronary
artery bypass graft surgery exists ?

Question 2

How should cognitive decline be assessed in studies designed to evaluate the
impact of coronary artery bypass surgery?

To answer these first two questions, the Panel has based its views on the following:

a)

Many studies have documented that cardiac surgery leads to more serious
consequences in a small but significant proportion of patients. This includes
death through neurological consequences, non-fatal stroke, transient ischaemic
attacks (TIAs), coma or stupor (Mathew et al, 2003; Roach et al, 1996; Harrison,
2000; SP Newman & Harrison 2002; The American College of
Cardiology/American Heart Association Task Force on Practice Guidelines
2004). Patients who survive these consequences are subject to significantly
increased health care costs.

A large number of studies that have demonstrated cognitive decline after
coronary artery bypass graft (CABG) surgery and related procedures in contrasts
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to the small number of studies that have failed to find a decline. The major
difference between these studies is in the patient groups studied, the tools used
to assess cognitive function and the methods of analysis used. Where the
studies are appropriately designed and the tools of measurement appropriate
and appropriately analyzed, there is a consistent finding that cognitive function is
impaired.

3. Formal neuropsychological testing prior to and at various times after surgery
provides a sensitive measure of cognitive function and has revealed more subtle
deficits in 20 to 70% of patients undergoing cardiac surgery (The American
College of Cardiology/American Heart Association Task Force on Practice
Guidelines 2004). For some patients these changes are transient with
assessments in the days after surgery yielding the highest number of patients
with deficits. In some patients these difficulties have been shown to persist (See
e.g, Stroobant 2005; MF Newman et al 2001). It is possible that in some patients
the longer term changes are overwhelmed by the effects of aging and the
cerebrovascular disease (Stygall et al 2003; McKhann et al 2005).

Neuropsychological assessment has also been shown to be able to demonstrate
differences in patients according to their biological characteristics (e.g. Endocab -
Mathew et al 2003) their postoperative clinical characteristics (e.g. postoperative
atrial fibrillation - Stanley et al 2002) and to be associated with aspects of the
surgical or anesthetic protocols (e.g. postoperative hyperthermia - Grocott et al
2002);

The clearest evidence for the impact of CABG on the brain and its possible
amelioration come from randomized controlled trials that have contrasted the
impact of different surgical or anesthetic procedures on neuropsychological
outcome. Evidence of a difference as a result of these types of interventions
attests to the fact that CABG surgery can have an impact and also in the case of
positive findings, a differential impact on the brain. Examples of these studies
include evidence that the pH management by alpha-stat results in less
neuropsychological disturbance in comparison to pH-Stat (Patel et al 1996 ;
Murkin et al 1995) ; the improved neuropsychological outcome with the use of
arterial line filters (Pugsley et al 1994), suggestion of advantage using leucocyte
filtration (Whitaker et al 2004), impact of neuroprotective pharmacologic agents
(Arrowsmith et al 2001).

Underpinning the findings of the neuropsychological impact of cardiac surgery is
the evidence from:

i) Magnetic resonance imaging (MRI) studies which have shown that
in a proportion of patients new lesions appear post CABG (Toner
et al 1994; Moody et al 1995), that MRI abnormalities are clearly
seen in patients in the hours post CABG surgery (Harris et al 1993
) and that a relationship between MRI findings and neurocognitive
deficits has been documented (see Bendszus et al 2002)

ii) Pathological evidence of Small Capillary Arteriolar Dilatations in
animals and humans post CABG (Moody et al 1990).
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iii) Animal research that has demonstrated the differential impact of
surgicalmanipulations and the neuroprotective impact of
pharmacological interventions on animals undergoing CABG
surgery. (See e.g. Ma et al 2003)

g) The putative causes of the cognitive deterioration following coronary artery
bypass surgery include the risk of atheromatous emboli, the risks of air bubbles
and thrombotic emboli, the systemic inflammatory response and disturbances of
cerebral perfusion. Dominant amongst these is the occurrence of microemboli
the panel consider it important that some studies have demonstrated that the
number of microemboli delivered during CPB is correlated with the postoperative
neurocognitive decline seen immediately and 8 weeks after CPB.

h) Changes in surgical practice to reduce embolic load and so to limit potential for
cerebral injury, have been based in part on studies where the primary outcome
has been post surgery cognitive loss.

i) There is some evidence to suggest that these cognitive difficulties are associated
with increased hospital stay and poorer quality of life

i) The panel notes that the AHA / ACC Guidelines 2004 include cognitive loss into
their Type Il neurological injury category emphasizing, from the perspective of a
senior specialist body in the USA, the clinical relevance of this
neuropsychological domain as one adverse consequence of cardiac surgery.

Question 3
Is there an additional global assessment to parallel the neuropsychological

assessment of change following cardiac surgery. The panel considered a number
of possible global assessments.

a) Quality of Life

The difficulty proposing a measure, is that the patients are significantly
debilitated prior to their surgery that changes in quality of life are
overwhelmed by the reduction in symptoms post surgery. In addition
changes post CABS in quality of life are not always realized in the short
term.

b) Self reports of cognitive change
A number of studies have been performedin this area and all have
demonstrated that self reports of cognition are driven by mood and in
particular depression (SP Newman et al 1989; Vingerhoets et al 1995;
Khatri et al 1999)

c) General measures of mental state

Measures such as the Mini Mental State Exam have been used in this
area and generally shown to be insensitive. They are in the main tests of
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Conclusion.

screening for dementia and do not have the sensitivity required when
compared to neuropsychological assessment.

The panel considers:

1.
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cardiac surgery on the brain.

That the ideal time for the assessment of the impact of coronary  artery
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Murkin et al 1995).
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