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Editorials

Brain Death and Organ Transplantation

A doctor in India declares a patient dead if the carotid pulse is absent, no heart
sounds are heard after listening for 5 minutes, there is no respiratory effort and
the pupils are fixed and dilated. These criteria can be applied and are adequate
in the vast majority of cases in whom the heart and lungs stop functioning first
and death ofthe brain follows. However, in a minority brain death may precede
cardiorespiratory death. This happens, for instance, when a patient comatose
after a severe brain injury is being maintained on a ventilator. The treating doctor
knows from experience that the patient's brain is dead and there is absolutely
no chance of recovery, yet he cannot switch off the respirator. If he did, and
this became known, he would be liable for prosecution under the present Indian
law. What actually happens, we suspect, is that under these circumstances the
treating doctor gradually withdraws support systems till the heart stops and
then declares the patient dead. The whole process results in an enormous waste
of our scarce hospital resources and needlessly prolongs the agony of the grieving
relatives. There is also the loss of a large number of potential organs for
transplantation.

Section 46 of the Indian Penal Code states that 'death denotes the death of
an individual unless the contrary appears from the context' and section 21(b) of
the Registration of Births and Deaths Act 1969defines death as 'the permanent
disappearance of all evidence of life at any time after live birth has taken place'.
These definitions are imprecise and do not encompass the concept of brain
death. It is time to change the law on death in India and bring it into line with
the law' in most developed countries and some developing countries such as
Jordan, Saudi Arabia, the Philippines and Taiwan.

In the United Kingdom and the United States of America there has been
debate on this subject for more than 20 years and a broad consensus has been
reached mainly by the reports of two august bodies-the Conference of Royal
Colleges and Faculties of the UK in 19761 and the US President's Commission
for the Study of Ethical Problems in Medicine and Biomedical and Behavioral
Research in 1981.2 These reports have laid down guidelines on the diagnosis of
brain death, which are being followed in most developed countries. (Japan is a
notable exception but is at present in the process of changing its law.3)

Broadly, these guidelines state that a clinical diagnosis of brain death can be
made if

1. A cause has been established that is capable of causing brain death and
potentially reversible conditions like drug intoxication, metabolic and
endocrine disorders, hypothermia and neuromuscular paralysisbydrugs or
disease have been excluded.

2. The patient is in deep coma and shows no response, within the cranial nerve
distribution, to stimulation applied to any part of the body.

3. The brain stem reflexes-the pupillary light, corneal, vestibulo-ocular and
pharyngeal-are absent.

4. The patient makes no respiratory effort when taken off the respirator for
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10 minutes. (The Pac02 level must be above 40 mm Hg before testing for
apnoea begins and the patient should be oxygenated with an endotracheal
cannula delivering 100% oxygen at 6 L'min. This should produce a sufficient
rise in Pac02-50 mm Hg in the UK, 60 mm Hg in the USA-to serve as a
respiratory stimulant without aggravating brain damage by hypoxia. If
blood gas levels cannot be determined the patient should be ventilated for
10 minutes with 100% oxygen, followed by a mixture of 95% oxygen and
5% carbon dioxide for 5 minutes before the 10 minutes endotracheal oxy-
genation. This raises the Pac02 sufficiently to act as a respiratory stimulant.)

5. These conditions should persist when the patient is reassessed after a suitable
interval (usually between 6 and 24 hours).

Groups who should be excluded from being diagnosed as brain dead by these
criteria are infants and children below 3 years of age in whom brain death has
not been sufficiently well studied and in those in whom the clinical criteria cannot
be applied as in patients with ocular trauma, cranial neuropathies and severe
pulmonary disease.
In the UK these clinical criteria are sufficient to diagnose brain death.

However, in the USA and in some European countries certain laboratory results
must also be added to corroborate the diagnosis. These include a flat electro-
encephalograph (EEG), absence of visual, auditory and somatosensory
evoked responses and absence of cerebral perfusion demonstrated by cerebral
angiography or radionuclide scintigraphy.

We in India should regard the purely clinical criteria of brain death to be
adequate. It has served the United Kingdom, and other countries, well for
thirteen years and most of our hospitals will not have the sophisticated and
expensive gadgetry to conduct the laboratory tests. Further there is no unanimity
of opinion regarding their usefulness. Some authorities point out that these
techniques have disadvantages; that diagnosis based on EEG may be misleading
and that four vessel cerebral angiography is a hazardous technique in seriously
ill patients-it may itself precipitate further cerebral infarction. There is an
urgent need to modify our law on death to facilitate organ transplants from
heart beating cadavers. .

How can we assure our largely uneducated public that we are not 'killing' a
brain dead patient who is still 'alive' so that we can use his or her organs for
transplantation? We can do this most effectively by public debate and by the
widespread dissemination of information on this subject. This should include
the fact that when these criteria for brain death were strictly followed in 1862
patients in 27 different centres" not one recovered. We can further safeguard
the patient's interest by allowing brain death to be certified only by two senior
doctors who are not members of the transplantation team, who individually
examine the patient on separate occasions at least six hours apart.

The success of such a policy, in terms of public confidence, has resulted in 50
million donor cards issued to people in the UK who have volunteered to donate
their organs for transplantation after death to 'help someone else live'. In the
USA! some states have gone further and made it mandatory for the treating
doctor in an intensive care unit to discuss the possibility of organ donation with
the relatives of a brain dead patient. Sixty-five to eighty per cent of these
relatives agree.> Interestingly minorities and other underprivileged groups in
the USA are more likely to refuse organ donation than their white compatriots
although they constitute a large portion of organ recipients." Clearly, in similar
populations public education on this subject needs to be more vigorous.
In India, enactment of precise legislation on brain death will bring major

benefits. It will cut short the agonizing death vigil of families, conserve our
medical resources, simplify certain legal problems of inheritance and succes-
sion and make a larger number of organs (including those which require a heart
beating donor like the liver, pancreas, heart and lung) available for transplan-
tation. It will reduce the iniquitous and open trafficking in donor organs for
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financial gain that occurs in our large cities. It will help save the lives of many
of our patients dying of liver failure, for instance, who cannot afford to go to
the USA fora transplant operation which can cost up to 250 000 dollars.

Already public spirited bodies like the Biomedical Ethics Centre in Bombay
have initiated discussion on this subject at meetings in 1984 and in August 1989.
The Maharastra Government has passed the, admittedly inadequate, Kidney
Transplantation Act in 1983 and the draft rules under the Act for public opinion
in March 1989. It is encouraging to learn that the Ministry of Health," is preparing
legislation to recognize brain death and facilitate transplantation.
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Erythropoietin in Chronic Renal Failure

Richard Bright in 1827 noted that renal disease and anaemia often occurred
together, but it took more than a century to establish the mechanism of this
association. In the 1950s a factor was found in the blood of anaemic animals
which could stimulate erythropoiesis. 1 This factor, now known as erythropoietin,
is produced in the kidney in response to anoxia, circulates in the blood and is
partly excreted in the urine. It acts on the bone marrow to stimulate mitotic
activity of erythroid precursors like erythrocyte colony-forming units and pro-
erythroblasts, and promotes the transformation of the colony-forming units to
pro-erythroblasts. It also stimulates the incorporation of iron into the red cell
precursors.?

Though it took time to establish that erythropoietin was made in the kidney,
this is now beyond doubt as both erythropoietin and erythropoietin mRNA
have been found in this organ. 3 The hormone is formed in the endothelial cells
of the peri tubular capillaries in the cortex and outer medulla." One of the
reasons why patients with renal failure are anaemic is the lack of erythro-
poietin. There is also a shortened red cell survival due to factors outside the
red cell. This is demonstrated by the fact that survival of red cells transfused
into patients with chronic renal failure (CRF) is shortened whereas cells from
patients with CRF when infused into healthy people have a normal life span.
Other unidentified uraemic toxins may depress the marrow and cause anaemia.
This effect is reduced by dialysis which removes many uraemic toxins. Ground
substance of poor quality and disorders of platelet function also contribute to
blood loss. In India there is a high prevalence of iron deficiency and this may be
an additional factor in our patients. Deficiencies of other nutritional factors


