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The fi nancial crisis comes at a time when commit-
ment to global health has never been higher. It comes 
in the midst of the most ambitious drive in history to 
tackle the root causes of poverty, reduce the gaps in 
health outcomes, and ensure that the benefi ts of social 
and economic progress are more evenly distributed. A 
fair, effi  cient, and aff ordable system of health care is our 
best insurance policy, our best route to health security.

Investment in health systems and services is invest-
ment in human capital. Healthy human capital is 
the foundation for productivity and prosperity. 
Equitable distribution of health care and equity in 
the health status of populations is the foundation for 
social cohesion, which is our best protection against 
social unrest.

At the end of 2007, nearly 3 million people in low-
income and middle-income countries were receiving 
antiretroviral therapy for AIDS,11 and we should thank 
the G8 for its contribution to this achievement. But, if 
funding dries up in this or other areas, the health sector 
can produce fairly precise estimates of what will happen, 
measured by the number of lives lost. Human suff ering 
and misery are not as easily calculated, but our common 
humanity should make us care on this count as well. I 
believe that when the G8 takes on a health issue, they 
give a human face to the political leadership that our 
world so greatly needs.

The net result of all our international policies should 
be to improve the quality of life for as many of the 
world’s people as possible. Greater equity in the health 
status of populations, within and among countries, 
should be regarded as a key measure of how we, as a 

civilised society, are making progress. Strengthened 
health systems, ideally based on primary health care, 
are indeed the route to greater effi  ciency and fairness 
in health care and greater security in the health sector 
and beyond.

Margaret Chan
WHO, CH-1211 Geneva 27, Switzerland 
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Certifi cation of brain death: take care
Use of neurological criteria to defi ne death has become 
accepted worldwide1 and is implemented widely in 
support of transplantation programmes and family 
directives. As a fundamental principle, moral abhorrence 
of making a false diagnosis of death with neurological 
criteria should be absolute. This standard should 
persuade all doctors that strict adherence to testing that 
does not risk further injury to the patient and provides an 
infallible conclusion is mandatory.

Eelco Wijdicks and colleagues2 recently provided useful 
information about the process and results of apnoea 

testing at Mayo Clinic hospitals during clinical assessment 
of brain death. This team analysed implementation 
and outcomes of a procedure recom mended by the 
American Academy of Neurology3 to assess medullary 
respiratory response after induced hypercapnia. Of 
228 patients investigated retro spec tively, concurrent 
haemo dynamic instability or hypo xaemia prevented 
testing in 7%, and these disorders arose during the 
assessment in another 3%.

These data are similar to those of other studies in which 
the same or a diff erent technique was used to measure 
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apnoea. Representative fi ndings (table) corroborate 
potential harm to the patient during testing and reiterate 
the importance of preoxygenation, in duction of normo-
capnia before assessment, and assurance that the oxygen 
catheter is smaller than the diameter of the endotracheal 
tube (if that method is used).4–7 The intention of all 
approaches is to safely allow predetermined levels of 
hypercapnia and acidosis to develop without induction 
of hypoxaemia or barotrauma. Absent spontaneous-
breathing eff orts at this maximum physiological stimulus 
(usually, partial pressure of carbon dioxide in arterial 
blood >8·0 kPa) confi rms loss of medullary respiratory 
function.

Indirect validation that diagnosis of brain death 
is equivalent to patient’s death comes from several 
studies and case reports of about 70 patients who were 
supported somatically after certifi cation of brain death.8,9 
None of these patients awoke or showed neurological 
improvement during periods of observation, which 
included up to 107 days for pregnant brain-dead 
women9 and several years in another description.8

Policies and guidelines for assessment and pro-
cedures for testing established by governmental 
statute, legal precedent, or individual hospitals 
vary1,10,11 and deviate from recommendations made 
by authori tative groups.3 In an international survey 
of 80 countries, a national standard was found in 
69% but apnoea testing was required in only 59%. 
Further ancillary tests to confi rm the clinical diagnosis 
of brain death were needed in only 40%, and other 
important diff erences in processes for certifi cation 
were identifi ed.1 A survey of 106 hospital policies in 
the USA showed much variability, including failure to 

identify exclusionary conditions for testing (eg, drugs, 
hypothermia) in 12% and no required apnoea testing 
in 4%; furthermore, 18% did not list any testing (eg, 
intracranial blood fl ow, electroencephalogram) to 
confi rm a clinical diagnosis of brain death.10

Clinicians do not always follow an established policy 
or provide appropriate documentation.12,13 Surveys or 
chart reviews showed that doctors sometimes failed to 
document specifi cs of clinical examinations, omitted 
criteria demanded by local policy, or did not exclude 
pre-existing confounding circumstances. Of particular 
relevance to this discussion of apnoea testing, Earnest 
and colleagues13 surveyed 129 neurologists and noted 
that 12% did not do apnoea testing during brain-death 
examinations at all and 65% observed the patient off  
the ventilator for 3 min or less.

As diagnosis of brain death and the processes and 
procedures for its confi rmation have become more 
frequent in the intensive-care unit, clinical practice 
must not be permitted to become careless, abbreviated, 
or casual. The many reported cases of brain death 
diagnosed inappropriately or incorrectly and the history 
of rescued patients cautions that commonplace is not a 
reason for carelessness.

David J Powner
Departments of Neurosurgery and Internal Medicine, University of 
Texas Medical School-Houston, Houston, TX 77030, USA
david.j.powner@uth.tmc.edu

I declare that I have no confl icts of interest.

1 Wijdicks EFM. Brain death worldwide: accepted fact but no global 
consensus in diagnostic criteria. Neurology 2002; 58: 20–25.

2 Wijdicks EFM, Rabinstein AA, Manno EM, Atkinson JD. Pronouncing brain 
death: contemporary practice and safety of the apnea test. Neurology 2008; 
71: 1240–44.

Method Events and comments

Wu et al4 Prospective, 93 patients; preoxygenation; O2 catheter (6 L/min) via endotracheal tube; 
basal normocapnia; PaCO2 goal >8·0 kPa

21% of patients had diminished systolic blood 
pressure (<90 mm Hg), PaO2<8·0 kPa, or both; more 
hypoxaemia when pretest PaO2<26·7 kPa; no change 
in heart rate; 1·6% of tests were stopped

Lévesque et al5 Prospective, 20 patients; O2 (6 L/min) via catheter in endotracheal tube vs T-piece 
(100% O2) vs CPAP; preoxygenation; pretest PaCO2 4·7–6·0 kPa and PaO2>26·7 kPa; 
PaCO2 endpoint >8·0 kPa

Less reduction in PaO2 with CPAP; 15% of tests 
stopped due to hypotension or hypoxaemia 

al Jumah et al6 Prospective, 24 patients; preoxygenation and normalisation of PaCO2; patient 
attached to ventilator but ventilation stopped; bulk O2 fl ow past endotracheal tube at 
40 or 60 L/min; 10-min test; PaO2 goal >8·0 kPa

Test stopped (4·1%) for hypotension; mean increase 
in PaCO2 was 0·5 kPa

Sharpe et al7 Retrospective, 60 patients; preoxygenation; CO2 administered via ventilator; end-tidal 
CO2 monitored, ventilation rate decreased to reach exhaled CO2 and blood pH goals

Hypoxaemia or hypotension did not occur

CPAP=continuous positive airway pressure. PaCO2=partial pressure of carbon dioxide in arterial blood. PaO2=partial pressure of oxygen in arterial blood. 1 kPa=7·5 mm Hg=7·5 torr.

Table: Representative methods and results of apnoea testing
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Arterial blood measurements in climbers on Mount Everest
Michael Grocott and colleagues1 recently reported 
fi ndings from arterial blood samples taken near 
the summit of Mount Everest, including some 
extraordinarily low values for partial pressure of arterial 
oxygen (PaO2). The highest point on earth is near the 
limit of human survival because of oxygen deprivation. 
Evidence for critical conditions near the summit of 
Mount Everest comes from early expeditions beginning 
in 1921. In 1924, Edward Norton climbed to within 
300 m of the summit without supplementary oxygen, 
but the fi rst complete ascent without oxygen was not 
made until 1978.2 The maximum oxygen consumption 
on the summit is only about 1 L/min, which is equivalent 
to walking slowly on level ground. In other words, 
almost no oxygen is available for climbing.

Current information about human physiology on 
Everest’s summit comes mainly from the 1981 American 
Medical Research Expedition to Everest.3 During this 
study, barometric pressure was measured, and data for 
alveolar gas samples showed the crucial importance of 
extreme hyperventilation. Hyperventilation allowed 
partial pressure of alveolar oxygen (PAO2) to be 
defended at about 35 mm Hg (1 mm Hg=0·133 kPa) in 
the face of an inspired partial pressure of oxygen of only 
43 mm Hg; the calculated PaO2 was about 30 mm Hg.3 
Similar PaO2 values were reported in two low-pressure-
chamber studies,4,5 although these data suggested that 
participants were not as well acclimatised to the low 
oxygen as were mountain climbers. Therefore great 
interest arose in obtaining arterial blood on or near the 
summit of Mount Everest, and possible strategies have 
been proposed.6

The Caudwell Xtreme Everest Expedition of 2007, 
reported on by Grocott and colleagues, was an ambitious 

and successful undertaking. Although weather condi-
tions were too severe for arterial blood to be taken on 
the summit, samples were obtained from four climbers 
at 8400 m (barometric pressure 272 mm Hg; fi gure). 
A small tent was erected and right femoral arterial 
blood samples were taken and transported rapidly in an 
ice-water slurry to 6400 m, where analytical equipment 
was located. This method of transportation preserves 
blood gases almost unchanged for several hours.6

Two climbers had PaO2 values of 29·5 and 28·7 mm Hg, 
which is in line with calculations from alveolar gas values 
and measurements in low-pressure chambers.4,5 However, 
the other two climbers had much lower values of 
21·0 and 19·1 mm Hg. The partial pressure of arterial 
carbon dioxide (PaCO2) was 10·3–15·7 mm Hg, with the 
climbers who had the lowest PaO2 having the highest 
PaCO2 values. Blood pH was between 7·45 and 7·60, and 

Figure: Site on Mount Everest at which arterial blood samples were taken
Site was at altitude of 8400 m. Photograph shows tent and thermos bottle in which samples were transported.
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