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I. Preamble

Since 1 July 2007, the legal requirements for organ transplan-
tation in Switzerland have been specified at the national level
in the Federal Act on the Transplantation of Organs, Tissues
and Cells (Transplantation Act)'. As regards the criteria for
death, the Act relies on the neurological definition, accord-
ing to which a person is dead if all functions of his brain?,
including the brainstem, have ceased irreversibly. For the de-
termination of death, the Transplantation Ordinance makes
reference to the SAMS guidelines on «The Determination of
Death in the Context of Organ Transplantation». Legislators
have thus made, not the definition of death, but the regula-
tions for its proper determination subject to the current state
of medical science. After death has been determined, organs
may be removed if consent has been previously given by the
donor or surrogate consent is obtained from authorized third
parties (the so-called extended consent solution).

The definition of death comprises not just biological and
medical, but also legal and ethical elements. It not only in-
volves statements about pathophysiological conditions asso-
ciated with death, but also implies a specific conception of
life and death. In particular, it also indicates what procedures
may be performed on the deceased. Ascertaining the patient’s
wishes, treating an organ donor up to the time of determi-
nation of death, applying medical measures for organ pres-
ervation until organs are removed and managing relatives
are all responsibilities which involve major challenges and
emotional stress for the treatment team. From an ethical and
legal perspective, it is essential that death should be reliably
diagnosed, the wishes of the deceased taken into account,
and support provided for relatives during this difficult period.
These are the goals pursued by the present guidelines. Firstly,

Information on the preparation of these guidelines

1 Federal Act of 8 October 2004 on the Transplantation of Organs, Tissues and Cells

E CRK The central committtee of the SBK/ASI has approved these (SR 810.21).
guidelines and recommends to their members and all nurses 2 Throughout the text, for the sake of readability, the masculine form is used in
ALl to apply them and to abide by them. a gender-neutral manner.



they specify the clinical signs and additional tests which are
to be taken into consideration in the determination of death;
secondly, they define the processes leading up to organ re-
moval and the responsibilities of the physicians and other
professionals involved. They also deal with organ removal
after irreversible cardiac arrest (non-heart-beating donation),
addressing the specific ethical issues arising in this situation.
These guidelines are based both on the Transplantation Act
(TxG) and on an expert legal opinion concerning questions
relating to organ removal from deceased persons and prepara-
tory medical measures.’®

3 Guillod O., Mader M.: Vorbereitende medizinische Massnahmen im Hinblick auf eine
Organentnahme. Rechtsgutachten zu verschiedenen Fragen im Zusammenhang mit
dem Transplantationsgesetz. March 2010
(www.bag.admin.ch/transplantation/00695/01488/11830/index.html?lang=de; also
available in French)

Il. Guidelines

Criteria for death*

A person is dead if the functions of his brain, including the

brainstem, have ceased irreversibly.®

With the irreversible cessation of all cerebral functions, a per-

son permanently loses the organ that controls the entire or-

ganism. Thereafter, all organs, tissues and cells inevitably die.

Death may be due to the following causes:

— irreversible cessation of the functions of the brain, includ-
ing the brainstem, as a result of primary brain damage or
disorder;

— permanent cardiac arrest, which reduces or abolishes the
cerebral circulation, until the irreversible cessation of the
functions of the brain and brainstem — and thus death —
ensues (death after cardiac arrest).

2. Determination of death

2.1. Death due to primary brain damage

The determination of death involves a clinical examination
in which all seven of the following clinical signs must be ob-
served:

coma;

bilaterally dilated pupils, unresponsive to light;

absent oculoephalic and vestibulo-ocular reflexes

absent corneal reflexes;

no cerebral response to painful stimuli;

absent cough and gag reflexes;

no spontaneous respiration (apnoea test).

NN~

The clinical examination is conducted jointly by two physi-
cians («two pairs of eyes» principle); one of these clinicians
must not be directly involved in caring for the patient.

Both of the physicians diagnosing death must be suitably
qualified (see Section 2.4.).

4 These criteria for death only relate to situations in which organ donation is envisaged.
In all other cases, death is to be determined by a physician in accordance with
the general rules of medical practice. Here, in particular, irreversible cardiopulmonary
arrest, leading to death, is taken as the main criterion for death.

5 Art. 9TxG and Art. 7 Transplantation Ordinance (TxV).



If the cause of the cessation of brain function is clearly ap-

parent and the examination is carried out in accordance with

the circumstances and methods described in the Annex®, the

diagnosis is based exclusively on the clinical signs.”

If the cessation of brain function is not adequately explained

by the structural damage detected by imaging, if potentially re-

versible factors cannot be excluded as contributory elements,

or if cranial nerve function cannot be clinically assessed, then

the absence of cerebral circulation must be demonstrated by

means of an appropriate additional test.

For this purpose, the following methods may be used:

— transcranial Doppler ultrasonography or colour-coded du-
plex ultrasonography;

— computed tomography angiography (CTA);

— intra-arterial digital subtraction angiography (IA-DSA);

— magnetic resonance imaging and angiography.

The requirements for the various techniques are specified in
the Appendix®.

2.2. Death after permanent cardiac arrest

Under the Transplantation Act, death in the case of perma-
nent cardiac arrest is also defined as irreversible cessation of
the functions of the brain and brainstem. Here, death occurs
as a result of permanent cessation of the cerebral circulation
due to cardiac arrest.

After cardiac arrest (absence of cardiac activity) has been di-
agnosed by means of transthoracic echocardiography (TTE)
in four-chamber view or from the subxiphoid position and a
stand-off period (without resuscitation measures) of at least
10 minutes has elapsed, the following clinical signs are as-
sessed; all of these must be observed:

coma;

bilaterally dilated pupils, unresponsive to light;

absent oculocephalic and vestibulo-ocular reflexes;
absent corneal reflexes;

no cerebral response to painful stimuli;

absent cough and gag reflexes;

no spontaneous respiration.

Nk wh =

6 Ill. Appendix A. Clinical signs of death.

7  The reliability of the clinical signs is widely recognized (cf. the literature listed in the
Appendix). There is no evidence that better results are obtained if the examination
is repeated after an interval for observation, provided that the initial examination is
correctly performed.

oo}

IIl. Appendix B. Additional (instrumental) tests.

The clinical examination is conducted jointly by two suitably
qualified physicians («two pairs of eyes» principle); one of
these clinicians must not be directly involved in caring for
the patient. Additional tests are not necessary, since the car-
diac arrest documented by TTE over a period of 10 minutes
excludes the possibility of adequate cerebral circulation.’

2.3. Death in children
For children over 1 year old, the rules given in Sections 2.1.
and 2.2. are applicable.

In post-neonatal infants 1" the determination of death —
where the cause of cessation of cerebral function is known
- involves two clinical examinations (including the apnoea
test) separated by an observation period of 24 hours." If the
cessation of brain function is not adequately explained by the
structural damage detected by imaging, if potentially revers-
ible factors cannot be excluded as contributory elements, or
if cranial nerve function cannot be clinically assessed, then
the absence of cerebral circulation must be demonstrated by
means of an appropriate additional test after the second clini-
cal examination.

9 The determination of pulselessness by palpation has been proved to be unreliable
and therefore appears to be unsuitable for precise establishment of the time of cardi-
ac arrest with a view to subsequent organ donation. Likewise, the electrocardiogram
(ECG) cannot be used to determine cardiac arrest since cardiac electrical activity in the
absence of mechanical contractions can often still be detected in the ECG for some
time after death.

10 l.e. children aged over 28 days (or 44 weeks postmenstrual age) but less than 1 year.

11 The reliability of the clinical signs and also of the additional tests for demonstrating
irreversible cessation of brain function is less well researched for infants than for later
age groups. In addition, a mandatory observation period would appear to be advisable
in view of the thesis that the softness of infantile cranial structures could permit short-
term reversibility of pressure-related cessation of cerebral circulation.



In neonates '* the removal of organs for transplantation is to
be avoided on ethical and medical grounds."

2.4. Professional qualifications

The clinical assessment must be carried out by physicians
with specialist training and experience in the field of brain
death diagnosis."

For the clinical determination of death in children, specialist
training in paediatric intensive care medicine or paediatric
neurology is required.

The additional test must be performed by a suitably qualified
specialist.

2.5. Independence

To avoid conflicts of interest, the organ removal and trans-

plantation processes must be strictly separated.

According to Article 11 TxG, physicians who determine the

death of a potential donor must not:

a. participate either in the removal or in the transplantation
of organs, tissues or cells; or

b. be subject to the instructions of a medical professional
who is involved in such activities.

In intensive care medicine, the question of independence is
especially relevant. A conflict of interest may even arise with
regard to the question of whether measures are to be with-
drawn or continued. It is conceivable that possible recipients
may be patients in the same intensive care unit as a poten-
tial donor. This circumstance is addressed by the requirement
that an independent second physician should be involved in
the determination of death («two pairs of eyes» principle).

12 l.e. children aged under 28 days (or less than 44 weeks postmenstrual age).

13 The statements made concerning older infants are even more applicable for neonates.
In particular, the cranial structures are especially soft. The observation period required
to document irreversible cessation of cerebral circulation has not been reliably defined
to date.

14 For adults, this is true e.g. of specialists in neurology and intensive care medicine;
for children, it applies to physicians with specialist training in paediatric intensive care
medicine or paediatric neurology. In these specialist courses, brain death diagnosis
is included in the curriculum.

2.6. Documentation

The clinical findings, any additional tests performed and dis-
cussions concerning consent are to be recorded in writing.
The protocols included in the Appendix are available for this
purpose; they may be supplemented by institution-specific
documentation.

3. Ascertainment of the patient’s wishes

The steps described below are applicable for organ removal
both in cases of death due to primary brain damage and in
cases of death after cardiac arrest (non-heart-beating dona-
tion, NHBD). However, in discussions concerning possible
organ removal after cardiac arrest, additional points need to
be considered (cf. Section 5.)

3.1. Discussion of organ donation and institution of
organ-preserving measures
In general, patients who are considered to be potential organ
donors do not have mental capacity. Therefore, if a patient is
considered to be a potential donor, the possibility of organ
donation should be raised with his legal representative or
relatives. This calls for a high degree of empathy and consid-
eration. If it is possible to raise the question at an early stage,
it is advisable to do so, because relatives will then have more
time to reflect on the matter. Discussion of the withdrawal of
life-sustaining treatment (change in the treatment goal) must
take place separately, prior to the provision of information on
organ donation and the medical measures required for this
purpose. The decision to withdraw life sustaining treatment
must not be influenced by the possibility of organ donation.
If death has occurred under vigorous treatment, discussions
are to be adapted accordingly. If possible, communication of
a death should take place separately from raising the question
of organ donation.
In the case of patients with mental capacity whose prognosis
is hopeless, the possibility of organ donation should be con-
sidered and the question addressed, unless this is obviously
inadvisable. If a patient is willing to donate his organs, he
must also be informed of the need for organ-preserving meas-
ures to be taken.
Discussions of the possibility of organ donation must convey
a sense of respect for the patient and relatives. They should
be conducted in a peaceful environment, if possible without
any time pressure.
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It is important that these discussions should be conducted by

the attending physician, with continuity being assured.

In summary, discussions designed to determine the potential

donor’s wishes must meet the following requirements:

— as regards content: comprehensive and intelligible infor-
mation on the patient’s health status and prognosis (like-
lihood of death), withdrawal of life-sustaining treatment,
the type and extent of organ-preserving measures, as well
as their purpose and effects, the determination of death,
the procedure for a possible organ removal and the steps
taken thereafter;

— as regards the framework: peaceful atmosphere, empathy
for and attention to relatives; sufficient time for explana-
tion of the situation, space for questions and concerns,
offer of additional discussions with suitable professionals,
who if possible should be available throughout the pro-
cess.

3.2. Consent to organ removal and the institution of medical
measures for organ preservation
Ideally, the potential organ donor will have expressed his
wishes concerning organ donation and organ-preserving
measures in advance, e.g. via a donor card. Frequently, how-
ever, this is not the case. In this situation, the patient’s wishes
need to be determined. Here, it must be established whether
there is any evidence that the patient has or has not (or would
or would not have) consented to organ removal and the use
of organ-preserving measures. In this assessment, close rela-
tives play a key role.
Those who make decisions on behalf of the patient are re-
quired to take his presumed wishes into account; these take
precedence over their own preferences.

a) Removal of organs for transplantation

If the potential donor has not personally expressed any wish-
es regarding organ donation, the close relatives decide on his
behalf. The following persons are authorized to do so, in the
following order of precedence: 1. spouse or registered partner,
2. children, parents and siblings 3. grandparents and grand-
children and 4. others close to the patient. The removal of
organs is not permissible if consent is withheld by the author-
ized representatives. This is also applicable if a patient does
not have an authorized representative, or if the latter cannot
be contacted in good time.'?

15 Art. 8TxG and Art. 3TxV.

b) Use of organ-preserving measures

If a legal representative ' is available or if the patient has des-
ignated a trusted person to act as his representative, these
persons decide on the use of organ-preserving measures. If the
patient lacks a legal representative, organ-preserving meas-
ures may be used — with the relatives’ consent — if this is in ac-
cordance with the patient’s presumed wishes."” If it becomes
clear that the patient would probably not have consented
to the use of organ-preserving measures, or if the relatives
are unable to say what the patient would have wanted, then
organ-preserving measures must not be used.

3.3. Specific points relating to children

With regard to children, decision-making processes differ
from those defined for adults only in the fact that, in this situ-
ation, legal representatives (generally the parents) are always
available to make decisions on the patient’s behalf. Otherwise
the rules specified in Sections 3.1 and 3.2 are applicable. If
the two parents take different views and no agreement can be
reached, organ removal should not be undertaken.

4. Organ removal in cases of death due to primary brain damage

If the prognosis for a patient with primary brain damage is
hopeless, the goal of treatment changes. The emphasis is no
longer placed on preserving life, but on palliative care. If in
this situation there are no obvious medical contraindica-
tions'® to organ donation, the patient is in principle consid-
ered to be a potential organ donor, and his wishes regarding
donation need to be ascertained (cf. Sections 3.1. and 3.2.). If
consent to organ donation has been granted, the treatment
team is faced with the challenge of allowing the patient to
die in dignity and respecting the needs of relatives, but at the
same time taking specific medical measures to preserve the
transplantable organs in optimal condition.

16 Until the entry into force of the new adult protection law in 2013, relatives are not au-
thorized to act as representatives in medical decision-making prior to the death of a
patient, unless they are granted such authority under cantonal law.

17 According to the expert opinion (Footnote 3, op. cit., pp. 47-48), the priority for pa-
tients with a hopeless prognosis is no longer saving life or restoring health, but serv-
ing the interest of «dying in dignity». On this view, the use of organ-preserving meas-
ures under the conditions defined in the guidelines is legally acceptable.

18 E.g. a metastatic tumour.

1
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4.1. Medical measures before death

With regard to medical measures, a distinction is to be made
between those designed for organ preservation and those de-
signed to assess donor suitability.

Organ-preserving measures'® are a prerequisite for any organ
donation; they are crucial to the success of transplantation.
They generally involve the continuation of existing treat-
ments (artificial respiration, administration of drugs and so-
lutions to maintain circulatory function), laboratory analyses
to guide treatment and hormone replacement to maintain
the internal milieu. After the change in the treatment goal,
they no longer serve the patient’s therapeutic interests but are
pursued for the purpose of organ preservation. In deciding
whether or not a measure is to be used, consideration is be
given to the patient’s individual situation and the risks are to
be assessed. Medical measures of this kind are not to be ap-
plied for more than 2 days.

Measures for the assessment of donor suitability primarily in-
volve serological and immunological analyses.”’

4.2. Medical measures after determination of death

After the determination of death, medical measures for organ
preservation and measures for the assessment of donor suit-
ability are permitted for a maximum of 72 hours.*!

19 No definitive list of preparatory medical measures is given, since such a list may
go out of date.

5. Organ removal in cases of death after cardiac arrest

5.1. Maastricht classification

The Maastricht classification essentially distinguishes the fol-

lowing situations:

a) Dead on arrival in hospital
(Maastricht category 1)

b) Unsuccessful resuscitation
(Maastricht category 2)

¢) Death after withdrawal of life-sustaining treatment
(Maastricht category 3)

d) Cardiac arrest after death due to primary brain damage
(Maastricht category 4)

For all these categories, organ removal or perfusion with pres-
ervation solution must be performed as rapidly as possible
after the determination of death, in order to minimize the
period of warm ischaemia (which causes organ damage). In
the case of Maastricht categories 1 and 2, the relatives are
generally not prepared for the death and have to consider the
question of organ transplantation under time pressure. This
is an extremely stressful situation.

a) Maastricht category 1

In category 1 donors, death has already been determined be-
fore or upon their arrival in hospital. If consent to donation is
available, organ removal may be undertaken. If consent is not
available, preparatory measures for organ removal (in particu-
lar, introduction of a double-balloon catheter for perfusion of
organs with cold preservation solution) may be taken until
the relatives can be contacted (cf. Section 5.3.).

b) Maastricht category 2

In category 2 donors, organ removal is performed after unsuc-
cessful resuscitation. Because a reduced circulation is main-
tained with cardiopulmonary resuscitation (CPR), the deter-
mination of death may only be made after CPR efforts have
been abandoned and persistent cardiac arrest with complete
cessation of circulation has subsequently been observed for a
10-minute period (under normothermic conditions*?).

20 Under Art. 30 TxG, there is a duty to verify the suitability of the donor. Article 31
Para. 1 TxG specifies a requirement to ensure that organs have been tested for
pathogens or evidence thereof.

21 Art. 10 Para. 3TxG in conjunction with Art. 8 TxV.

22 In patients with hypothermia, the core body temperature must have risen to 35°C.

13
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Unsuccessful resuscitation means that, despite CPR efforts
being correctly performed for at least 20 minutes, there has
been no restoration of cardiac activity with spontaneous cir-
culation, and the patient presents the clinical signs of death
(listed in Appendix A). If spontaneous cardiac activity and
circulation are temporarily restored during resuscitation, CPR
efforts are to be pursued for another 20 minutes after the ces-
sation of this activity.

¢) Maastricht category 3

In category 3 donors, organ removal is performed after the
death of a patient due to the withdrawal of life-sustaining
treatment in a condition with a hopeless prognosis. Such pa-
tients have normal cardiac activity as long as they continue
to receive life-sustaining measures (in particular, artificial
respiration). Once these measures have been discontinued,
the patient dies as a result of cardiac arrest. Here, death is
determined as specified in Section 2.2. The interval between
the determination of death and organ removal should be as
short as possible.

d) Maastricht category 4

In category 4 donors, cardiac arrest occurs unexpectedly, dur-

ing preparations for organ removal, after the determination

of death due to primary brain damage. In this situation, the

following options are available:

— restoration of circulatory function;

— rapid transfer to the operating theatre;

— introduction of perfusion catheters (generally Double
lumen catheter for organ preservation;

— abandonment of organ donation.

The option adopted will depend on the circumstances. If
cardiac arrest occurs en route to the operating theatre, rapid
organ removal will be attempted in the theatre. If cardiac ar-
rest occurs in the intensive care unit, there should be a rapid
transfer to the operating theatre or perfusion catheters should
be introduced.

5.2. Withdrawal of treatment (Maastricht category 3)

The procedure and setting for the withdrawal of treatment,
together with the subsequent medical measures planned,
must be discussed with the relatives in advance, calmly and
in detail. Primarily, it needs to be established how long the
relatives wish to remain at the patient’s bedside. It is impor-
tant to inform them that the irreversible cardiac arrest which
is the cause of death frequently occurs very rapidly, but that
it may possibly only occur several hours after the withdrawal
of treatment. The relatives need to know that, because of the
risk of damage caused by warm ischaemia, organ removal has
to be performed as rapidly as possible after the occurrence of
cardiac arrest and the determination of death. They must be
prepared for the time pressure which exists once cardiac arrest
has occurred, and they should have the opportunity to say
goodbye to the dying patient beforehand.

If treatment is withdrawn in the intensive care unit, it is pos-
sible, firstly, after the determination of death, to move rap-
idly to the operating theatre for organ removal. This proce-
dure is only feasible for organs which are less susceptible to
ischaemia, such as the kidneys or lungs. The relatives must be
prepared for the associated time pressure and rapid transfer
of the deceased donor. Alternatively, it is possible, after the
determination of death, to cannulate the donor’s femoral ves-
sels in the intensive care unit and to initiate organ perfusion
there (cf. Section 5.3.).

15
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The setting for the withdrawal of treatment, in particular, also
needs to be discussed with the relatives. If they consent to the
procedure taking place in the operating theatre (specifically
in anticipation of the transplantation of organs particularly
susceptible to ischaemia, such as the liver), it is in princi-
ple possible for them to accompany the dying patient into
the theatre and remain with him until cardiac arrest occurs.
However, this has to be discussed in advance. If the operating
theatre is considered as a potential setting for the withdrawal
of treatment, the following points should be noted:

— The separation of the processes of treatment withdrawal
and organ removal has to be maintained under more dif-
ficult conditions.

— During the withdrawal of treatment and until the deter-
mination of death, palliative care is guided solely by the
patient’s well-being.

— If the occurrence of death is delayed to such an extent
that the removal of organs in optimal condition appears
to be at risk, there must be no pressure on the attending
physician to hasten death.

— The special circumstances associated with this setting for
the withdrawal of treatment must be discussed with the
relatives in advance.

The relatives must be informed that it may not be possible to
proceed with organ removal if cardiac arrest only occurs after
a prolonged period of very low blood pressure, resulting in
inadequate perfusion and oxygenation of organs.

5.3. Medical measures

Measures designed to maintain organ perfusion, such as car-
diac massage or introduction of femoral cannulae for cold
organ perfusion, are carried out in category 1, 2 or 4 do-
nors after death has been determined. If the donor has not
consented to organ donation himself, medical measures for
organ preservation may be carried out for a maximum of 72
hours, in order to bridge the gap until consent has been given
by the relatives.” If, by the end of this period, the relatives
have not granted consent to donation, organ removal cannot
take place.

The question of medical measures being taken before the de-
termination of death only arises with potential donors in cat-
egory 3. In this group of patients, the withdrawal of treatment
is planned, and preparatory medical measures to maintain
organ quality and reduce warm ischaemia time can be initi-
ated, as well as serological and immunological tests, as soon
as the requirements specified in Section 3.2. are met.

In particular, this applies to the following measures:

a) Administration of anticoagulants: Anticoagulant drugs are
administered immediately prior to cardiac arrest, i.e. at a
time when death is imminent.

b) Introduction of perfusion catheters: The introduction of
catheters permits rapid organ perfusion after the onset of
cardiac arrest, thus optimizing donor organ function. This
avoids the need for a hurried transfer of the donor to the
operating theatre.

23 Art. 10 Para. 3TxG in conjunction with Art. 8 TxV.

17



6. Care of relatives
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Death due to primary brain damage is more difficult to com-
prehend than death from cardiac arrest. As long as artificial
respiration is continued, a patient who has died as a result
of primary brain damage does not appear to be dead — in the
conventional sense — to most people: the ventilator makes the
chest rise and fall, the skin feels warm, the pulse is palpable
and in some cases external stimuli may even trigger move-
ments and circulatory responses due to spinal reflexes. This
frequently gives rise to uncertainties. At this time of leave-tak-
ing, requests for relatives to express their views within a short
period on the presumed wishes of the deceased regarding
donation are often felt to represent an additional burden.**
The pressure of time is even greater in the case of non-heart-
beating donation (Maastricht categories 1, 2 and 4). On the
other hand, the prospect of a donor’s organs possibly saving
or improving the quality of other people’s lives may also be a
source of comfort.

Relatives have a considerable need for information, which
may ease their burden to a certain extent. In this situation,
the local transplant coordination centre plays a special role as
a higher-level body. It is therefore also responsible for ensur-
ing that the organ donation process and information flow
proceed smoothly, and if necessary coordinating additional
relative-care measures.

Relatives should be informed about all the key steps. They
should be provided with a contact address which can offer
expert assistance or refer relatives to the appropriate agency.
In particular, they need to know when and in what circum-
stances they can say goodbye to their loved one. A great deal
of experience and empathy is required to be able to recognize
unarticulated as well as articulated needs, especially given the
pressure of time. It is essential to define the allocation of roles
within the organ donation process and the tasks, authority
and responsibilities of the various people involved.

24 Kesselring A. Kainz M. Kiss A. Traumatic Memories of Relatives Regarding Brain
Death, Request for Organ Donation and Interactions with Professionals in the ICU.
American Journal of Transplantation 2006.

7. Management of the cadaver

Before, during and after organ removal, the donor’s cadaver
is to be treated with the respect that is due to any recently
deceased person, and in accordance with the same require-
ments. The donor’s cadaver must be returned to the relatives
in a suitable state for the funeral rites. The local transplant co-
ordination centre is responsible for ensuring that the relatives
are provided with all the relevant information (in particular,
concerning any delays, e.g. for medicolegal investigations).
In organ removal procedures, the body, though dead, still has
a largely functional spinal and autonomic nervous system (cf.
Appendix A. «Clinical signs of death», paragraph 5). The body
can therefore react to stimuli and exhibit motor responses.
With the administration of anaesthetics, such responses can
be substantially eliminated. This helps to ease the burden on
the people involved in the organ removal. As the administra-
tion of anaesthetics provides a degree of ischaemic protection
and prevents damage to the donor organs, it is also in the
interest of the recipient. For these reasons, the use of inhala-
tional anaesthetics is recommended.

8. Training and support for the care team

In their daily work, nursing professionals and physicians
in intensive care units are exposed to emotionally stressful
events. For the ICU team, caring for an organ donor repre-
sents a major challenge. How such situations are perceived,
handled and coped with varies from one individual to an-
other.

Efforts to deal with the fate of the deceased and his relatives,
as well as the various interactions between attending physi-
cians, nursing staff, consultants, relatives and the transplant
coordination centre, demand a high level of professional,
psychological, communicational and organizational skills,
and may push members of the care team to their limits.

19
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Accordingly, recurrent information and training events for
the care team are indispensable. All members should receive
regular training in the following areas:

determination of death in accordance with the guidelines;
pathophysiology of death;

organizational processes before, during and after organ
donation;

ethical aspects of organ donation and the concept of brain
death;

management of relatives.

An opportunity should be provided to review difficult situa-
tions at a debriefing session involving everyone concerned.
All ICUs providing care for organ donors should offer supervi-
sion and stress management programmes.

lll. Appendix

A. Clinical signs of death

In the determination of death, the clinical examination to
determine the signs of cessation of brain function is of central
importance. The circumstances and methods of this examina-
tion are described below:

1. Coma of known cause: A coma of known cause is present if

the condition is adequately explained by structural brain
lesions detected by imaging.
This is subject to various conditions: the core body tem-
perature must be over 35°C, the patient must not be in
shock and his condition must not be (partly) caused by
metabolic derangements or drug intoxication/poisoning.
In all other situations, an additional (instrumental) test is
required.

2. Bilaterally dilated pupils, unresponsive to light: Partially di-
lated or anisocoric pupils do not preclude the determina-
tion of death, provided that they do not respond to light
stimuli.

3. Absent cervico-ocular and vestibulo-ocular reflexes: If no eye
movements occur in response to rapid passive head turn-
ing or extension and flexion of the neck, the oculocephal-
ic reflexes are absent. This test may only be performed if
cervical spine trauma is excluded. The vestibulo-ocular
reflex is assessed by performing the caloric ice water test.

4. Absent corneal reflexes: The corneal reflexes can be tested
by touching the cornea with a cotton swab.

5. No response of any kind to painful stimuli: The response to
painful stimuli should be tested by applying pressure to
the exit point of the trigeminal nerve branch on the su-
praorbital ridge. (In some cases, a persistent upper or
lower limb response is observed when painful stimuli are
applied outside the trigeminal region.) In a brain-dead pa-
tient, spinal reflexes with complex motor responses may
still be present. Thus, spontaneous and reflex movements
occurring in response to stimuli do not preclude brain
death (e.g. abdominal reflex, cremaster reflexes, isolated
jerks of the upper extremities, unilateral extension-prona-
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tion movements). In doubtful cases, an additional (instru-
mental) test is to be performed (preferably non-invasive
transcranial Doppler ultrasonography or colour-coded
duplex ultrasonography).>®

6. Absent cough and gag reflexes: The examining physician
seeks to elicit the cough and gag reflexes by stimulating
the posterior pharynx and trachea.

7. No spontaneous respiration: The absence of spontaneous
respiration is to be demonstrated by the apnoea test.

Normal neuromuscular function is a prerequisite for the ap-

noea test. If a patient has received muscle relaxants, neuro-

muscular monitoring must be performed to confirm that neu-
romuscular function is preserved.

The apnoea test consists of the following steps:

— Arterial blood gas analysis to determine baseline values of
PaCO: and arterial pH and to calculate the relationship
between PaCO: and end-tidal COs..

— Delivery of 100% oxygen for 10 minutes.

— Continuous monitoring by transcutaneous oxygen satu-
ration measurement.

- Hypoventilation (with end-tidal CO: or transcutaneous
pCO2 monitoring) at a rate of 0.5-2 L/minute until a
PaCO: of 60-70 mmHg (8-9.35 kPa) can be expected.

— Arterial blood gas sampling to demonstrate that the PaCO:
has risen above 60 mmHg (8 kPa) and the pH has fallen
below 7.30.

— Disconnection of the ventilator. Oxygen is supplied via a
catheter inserted into the endotracheal tube at a rate of
2-4 L/minute (max. 2 L/minute in children with a narrow
endotracheal tube); to prevent barotrauma, the catheter
must not be inserted too deeply.

— Observation for (absent) respiratory movements for 1
minute.

— Reconnection of the ventilator, with pre-test settings.

25 Saposnik G, Basile VS, Young B. Movements in Brain Death: A Systematic Review.
Can J Neurol Sci 2009; 36:154-60.

If transcutaneous oxygen saturation falls below 80%, the ap-

noea test is to be prematurely discontinued.

To prevent dangerous circulatory disorders in patients with

severe oxygenation disturbances or significant left heart fail-

ure, the test is carried out as above, but without the discon-
nection step:

— After arterial blood gas sampling, the ventilator is switched
to spontaneous breathing mode (CPAP mode, no breath-
ing support), apnoea ventilation is switched off and the
settings are further modified so that spontaneous respira-
tory movements can be detected. It should be borne in
mind that cardiogenic breaths may occur if the flow trig-
ger setting is too sensitive.

— Observation for (absent) respiratory movements.

— Resumption of ventilation, with pre-test settings.

In children under 1 year of age, observations are made with
the ventilator set to CPAP; the target values are a PaCO:2 of 90
mmHg (12 kPa*®) and a pH below 7.25, and oxygen satura-
tion should not fall below 80%.

If the apnoea test cannot provide conclusive results (e.g. in
severe chronic hypercapnia) — as in the situation where crani-
al nerves cannot be evaluated — an additional (instrumental)
test must be performed.

26 Brill R. Bigos D. Apnea threshold and pediatric brain death.
Crit Care Med 2000; 28: 1257
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In the determination of death, additional (instrumental) tests
are used if the aetiology of the cessation of function is un-
clear. The aim of the additional test is to confirm the cessation
of the cerebral circulation.

The value of such tests is dependent on the mean arterial pres-
sure during the test. The results are only relevant if the mean
arterial pressure at the time of the test is at least 60 mmHg
in adults and children, and at least 45 mmHg in infants. The
mean arterial pressure at the time of the test must be recorded
in the test report.

The following tests are essentially suitable for detecting cessa-
tion of the cerebral circulation:

1. transcranial Doppler ultrasonography or colour-coded du-
plex ultrasonography ,

computed tomography,

magnetic resonance imaging,

digital subtraction angiography.

W

=y

Transcranial Doppler ultrasonography or colour-coded

duplex ultrasonography

The test involves extracranial Doppler ultrasonography of
the internal carotid artery visualized by B-mode and colour
flow imaging and transtemporal transcranial colour-coded
ultrasonography of the middle cerebral artery bilaterally to a
depth of 55-65 mm in pulsed-wave Doppler mode. Charac-
teristic of cessation of the cerebral circulation is the observa-
tion, bilaterally, of pendular flow or only low-frequency spec-
tra (max. 50 cm/s, duration < 200 ms).

2. Computed tomography (CT)

Spiral CT before and after intravenous administration of con-
trast medium for visualization and quantification of cerebral
perfusion (perfusion CT) and for visualization of neck vessels
supplying the brain and intracranial vessels (CT angiography)
can demonstrate cessation of the cerebral circulation.

27 This section is based on the recommendations of the Swiss Society of Neuroradiology
on the use of additional neurological tests in the determination of death (issued in
October 2010), which were developed in connection with the present guidelines. The
recommendations are available online (in German) at: www.swissneuroradiology.ch/
index.php/fortbildung.html

3. Magnetic resonance imaging (MRI)

MR angiography and perfusion MRI after intravenous ad-
ministration of a gadolinum-based contrast agent can dem-
onstrate cessation of the cerebral circulation. However, use
of these techniques is significantly restricted by their limited
availability, the possible incompatibility of patient utensils
(tube, catheters, wires, etc.) and the fact that they are con-
traindicated in the presence of metallic foreign bodies.

4. Digital subtraction angiography (DSA)

To demonstrate cessation of the cerebral circulation, both
common carotid arteries and at least the dominant vertebral
artery have to be selectively catheterized. Injection of con-
trast medium into each common carotid artery should lead to
filling of the external carotid artery and its branches, and to
filling of the cervical and possibly the intracranial extradural
portion of the internal carotid artery. If a visualized vertebral
artery is suspected to be hypoplastic, then the contralateral
vertebral artery must also be visualized. Cessation of the cer-
ebral circulation — and thus death due to brain damage - is
considered to have been demonstrated if the cerebral (i.e. in-
tracranial intradural) arteries and veins are not discernible in
either the supratentorial or the infratentorial compartment.
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C. Protocol for the determination of death
due to primary brain damage

For children over 1 year old and adults

This protocol must be kept at the patient’s bedside. After death,
as an important document, it is to be filed in the medical records.

Patient’s surname and first name:

Date of birth:

Patient identification no.:

Date/time

Physician 1
Stamp or block capitals
and signature

Physician 2
Stamp or block capitals
and signature

Go to no.

1. Determination of death based on clinical signs

a) Metabolic cause of coma excluded by laboratory tests; core
body temperature > 35°C; effects of sedatives/muscle relax-
ants

1.b)

b

No suspicion of CNS infection or cranial polyradiculitis

1.c)

¢) No evidence of pharmacological or toxic cause of coma

1.d)

d

Clinical determination of death

1.e)

e) Apnoea test positive

2. Determination of death (irreversible cessation of brain function)

a) Clear cause of cessation of brain function,
namely:

b) Causes of cessation of brain function not clearly identifiable
or reliable diagnosis not possible

3. Additional tests

a) Transcranial Doppler ultrasonography or colour-coded
duplex ultrasonography

b) Computed tomography (CT)

¢) Magnetic resonance imaging (MRI)

d) Digital subtraction angiography (DSA)

4. Consent to organ removal obtained and presumed wishes
regarding organ-preserving measures determined

AN S

5. No contraindications to organ removal

6. Preconditions for organ removal met %

28 In cases where violent death is suspected, the police or public prosecutor’s
office must be notified prior to organ removal.
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Protocol for the determination of death
due to primary brain damage

For infants beyond the neonatal period up to 1 year

This protocol must be kept at the patient’s bedside. After death, as
an important document, it is to be filed in the medical records.

Patient’s surname and first name:

Date of birth:

Patient identification no.:

Date/time Physician 1 Date/time : Physician 2 Go to no.
1+t clinical examination 2" clinical examination
Stamp or block capitals Stamp or block capitals
and signature and signature
1. Clinical examination
a) Metabolic cause of coma excluded by laboratory tests; core 1.b)
body temperature > 35°C; effects of sedatives/muscle relaxants
excluded
b) No suspicion of CNS infection or cranical polyradiculitis 1.c)
¢) No evidence of pharmacological or toxic cause of coma 1.d)
d) Clinical determination of death 1e)
e) Apnoea test positive 2.
2. At the end of 24 hour observation period:
2 clinical examination
a) Metabolic cause of coma excluded by laboratory tests; core 2.b)
body temperature > 35°C; effects of sedatives/muscle excluded
b) No suspicion of CNS infection or cranial polyradiculitis 2.c)
¢) No evidence of pharmacological or toxic cause of coma 2.d)
d) Clinical determination of death 2.e)
e) Apnoea test positive 3.
3. Determination of death (irreversible cessation of brain function)
a) Clear cause of cessation of brain function, 5.
namely:
b) Causes of cessation of brain function not clearly identifiable 4.
or reliable diagnosis not possible
4. Additional tests
a) Transcranial Doppler ultrasonography or colour-coded 5.
duplex ultrasonography
b) Computed tomography (CT) 5.
¢) Magnetic resonance imaging (MRI) 5.
d) Digital subtraction angiography (DSA) 5.
5. Consent to organ removal obtained 6.
6. No contraindications to organ removal 7
7 Preconditions for organ removal met
29 In cases where violent death is suspected, the police or public prosecutor’s
office must be notified prior to organ removal.
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Protocol for the determination of death
after permanent cardiac arrest (NHBD)

For children over 1 month old and adults

This protocol must be kept at the patient's bedside.

After death, as an important document, it is to be filed in the medical records.

Patient’s surname and first name:

Date of birth:

Patient identification no.:

Date/time

Physician 1
Stamp or block capitals
and signature

Physician 2
Stamp or block capitals
and signature

Go to no.

1. No spontaneous circulation for at least 20 minutes despite
resuscitation measures (Maastricht category 1 or 2)

2. Reason for withholding resuscitation measures
(Maastricht category 3):

3. Cardiac arrest first determined by physician by means of
transthoracic echocardiography (TTE)
(absence of cardiac activity in four-chamber view or from
subxiphoid position)

4. Death determined by physician after cardiac arrest lasting
10 minutes without resuscitation

5. Institution of medical measures for organ preservation and
assessment of donor suitability, from the diagnosis of death
until a decision is taken by the close relatives, or until
organ removal in cases where consent has already been
granted, for a maximum period of 72 hours

6. Relatives informed about the organ removal process
In the case of Maastricht category 3 donors, information about the
institution of medical measures and the organ donation
process must be provided prior to the withdrawal of treatment
and cardiac arrest.

7 Consent to organ removal obtained and presumed wishes
regarding organ-preserving measures determined

8. No contraindications to organ removal

9. Preconditions for organ removal met *°

30 In cases where violent death is suspected, the police or public prosecutor’s
office must be notified prior to organ removal.
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D. Flow chart: determination of death due to primary
brain damage

Severe primary brain damage
Hopeless prognosis

v

Discussion of next steps with relatives:
change in treatment goal (palliative care)
Temporary continuation of
life-sustaining treatment

Patient considered

to be potential donor No >

Yes
v

Discussion of organ donation
and initiation of organ-preserving measures

Consent to

organ removal No >

Patient no longer considered potential donor

Presumed consent to

preparatory measures No —

Yes

v

Institution of
organ-preserving measures "

v
Determination of death

v

Continuation of
organ-preserving measures?

v

Organ removal

1)  Prior to the determination of death, organ-preserving measures are not to be applied
for more than 2 days from the time of the decision (change in treatment goal).

2) After the determination of death, organ-preserving measures are not to be continued
for more than 72 hours.
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D. Flow chart: determination of death after cardiac arrest
Maastricht categories 1 and 2

Acute cardiac arrest

v

Resuscitation (for at least 20 minutes) unsuccessful

:

Withdrawal of resuscitation,
diagnosis of cardiac arrest by TTE
Patient considered N
to be potential donor 0 ——»
Yes
£ s
Relatives informed about cardiac arrest ES]
Discussion of organ donation T
and initiation of organ-preserving measures " g
°
Q
o
o
[
kel
k)
c
o
o
@
Consent to N =
organ removal © » o
2
13
Q2
©
Yes o
Presumed consent to
No ——>
preparatory measures
Yes
Determination of death and initiation
of organ-preserving measures ?

!

Organ removal

1) Discussion may also take place after the determination of death.
Organ-preserving measures are not to be applied for more than 72 hours after death.

2) No earlier than 10 minutes after withdrawal of resuscitation measures.
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