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ABSTRACT

Sudden cardiac arrest is a challenge for medical personnel. Donation after circulatory death (DCD) has
opened new perspectives and could be a valuable option to expand the brain-dead donors. The purpose
of this review is to provide an overview of current legal and organizational aspects of organ donation after
irreversible cardiac arrest. The article presents basic issues related to the epidemiology of sudden cardiac
arrest, criteria for the diagnosis of irreversible cardiac arrest. It also discusses special situations related to
cardiac arrest and determining irreversible cardiac arrest in practice. Much attention has been paid to do-
nor organ transplantation after irreversible cardiac arrest in the context of scientific research. This article
aimed to present the Polish statutory and administrative regulations concerning donation after circulatory
death. Following the 2010 Minister of Health’s Notice on Criteria and Methods of Determining Irreversible
Cardiac arrest, it should be stated that it legally allows for all types of donation included in the Mastricht
classification.
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In Poland, the organ donation after cardiac arrest
became legally permitted with the introduction in
2009 of a provision in the Act on Donation, Storage
and Transplantation of Cells, Tissues and Organs
(hereinafter: ‘Transplantation Act’) [1]. Over the
years, legislative provisions on transplantology have
developed further (2, 3].

According to the main rule of transplantology,
the ‘dead donor rule’, it is unacceptable to donate
vital organs for life before the natural death of the
donor [5]. Therefore, most of the organs taken for
transplantation come from the deceased [6]. In the
United States, as in other countries, most organs
transplanted are procured after determination of
death by neurological criteria (BDD, brain dead do-
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nors) or planned withdrawal of life-sustaining ther-
apy and donation after circulatory determination of
death (DCD).

In the context of the DCD which is the subject of
this article, there are two types of donation — con-
trolled (cDCD) and uncontrolled (uDCD) DCD. The
first category may include unexpected casualties and
sudden cardiac arrest (SCA), and cardiopulmonary
resuscitation (CPR) has been ineffective. The con-
trolled donation, on the other hand, refers to the
removal of organs from patients who have suffered
cardiac arrest as a result of the planned withdrawal
of life-support therapy. In addition to the general
classification above, several more detailed distinc-
tions can be made. Another example of the division
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Table 1. The Modified Maastricht Classification of Donation after Circulatory Death

Type of cardiac arrest | Donor category Place of event Definition
Uncontrolled cardiac Type | Unwitnessed cardiac arrest: Sudden, unexpected cardiac arrest without
arrest IA — out of hospital attempted resuscitation by the medical team
IB— in hospital
Type I Witnessed cardiac arrest: Sudden, unexpected and irreversible cardiac
[IA — out of hospital arrest, with ineffective resuscitation by the
[IB— in hospital medical team
Controlled cardiac arrest Type lll Expecting a cardiac arrest Planned expected cardiac arrest after
disconnection from the respirator
Type IV Cardiac arrest in a donor with brain Sudden or expected cardiac arrest during
death. Controlled or uncontrolled diagnosis or after brain death

of DCD is based on the classification of donors after
cardiac arrest, established at the Maastricht confer-
ence in 1995, which adopted the term ‘Donation
after Circulatory Death’. This term was originally
intended to cover the term Non-Heart-Beating Do-
nor (NHBD) which was used previously in Europe. In
turn, in Paris in 2013, there was the 6th Internation-
al Conference on Organ Donation after Circulatory
Death, which clarified the Maastricht classification
and definitions in the field of deceased organ do-
nation particularly to DCD [7]. The categorisation of
donors was adopted in 2013 (Tab. 1).

EPIDEMIOLOGY OF SUDDEN CARDIAC
ARREST

Out-of-hospital cardiac arrest (OHCA) is worldwide
quite a common disease and in Europe, about
350.000 persons are affected [8]. The World Health
Organization (WHO) indicated that death from car-
diovascular and respiratory diseases accounts for
more than 20 million deaths [9].

In the United States, over 100.000 patients an-
nually survive to hospital care after resuscitation
from in- or out-of-hospital cardiac arrest, of which
approximately 65% do not survive to discharge.
Elmer et al. [10] indicated that each year approxi-
mately 167.000 OHCA patients are treated by the
emergency medical services in the USA. Of these,
41.750 (25%) are successfully resuscitated and ad-
mitted to an Intensive Care Unit.

CRITERIA FOR THE DIAGNOSIS OF
IRREVERSIBLE CARDIAC ARREST
The criteria for establishing irreversible cardiac arrest
were included in the Minister of Health’s notice of

9 August 2010 [11], published based on the Act of
1 July 2005 on Donation, Storage and Transplan-
tation of Cells, Tissues and Organs [12]. The pres-
ent Notice contains indications on how irreversible
cardiac arrest, including for organ transplantation,
should be found.

While Article 9a, paragraph 3 of the Act on Col-
lection, Storage and Transplantation of Cells, Tissues
and Organs, which constitutes the basis for issuing
the notice in question, was repealed as of 27 April
2017 by the Act of 24 February 2017 on amend-
ing the Act on the Professions of a Physician and
a Dentist and the Act on the Collection, Storage and
Transplantation of Cells, Tissues and Organs (Journal
of Laws, item 767), under which the legal basis for
issuing the notice in this matter was added in Article
43a(3)(2) of the Act on the Professions of a Physi-
cian and a Dentist; however, to this day the notice
in question is a valid act. According to Article 3 of
the Act of 2017, until the manner and criteria for
establishing irreversible cardiac arrest before the do-
nation of organs based on the Act on Professions of
a Physician and a Dentist are announced, the criteria
and manner announced under Article 9a(3) of the
Act on Collection, Storage and Transplantation of
Cells, Tissues and Organs apply. To date, the Minister
of Health has not issued a new notice on this matter.

According to the above notice, irreversible car-
diac arrest can be diagnosed concerning different
clinical situations. The first of them is when during
advanced CPR procedures, carried out according
to the current knowledge and thus guidelines for
cardiopulmonary resuscitation, asystole or pulse-
less electrical activity was observed for at least the
last 20 minutes. Due to physiological differences
in paediatric patients, the time should be longer
and at least 45 minutes in children under two
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years. According to the guidelines for cardiopul-
monary resuscitation, the patient’s vital functions
should be assessed every two minutes, which in the
case of medical personnel comes down to the as-
sessment of electrocardiographic rhythm and pulse
presence on large arteries, including the carotid or
femoral artery. According to the law, during the
above-mentioned period of at least 20 minutes
in the case of older children and adults and over
45 minutes in the case of children under two years,
no pulse should be felt during the palpation test.
At this point, it should be mentioned that the legis-
lator had in mind the occurrence of a spontaneous
pulse, which cannot be confused with a pulse wave
caused by chest compressions during CPR proce-
dures; hence, the pulse is assessed in the absence
of chest compressions.

The second situation refers to asystole or PEA in
the absence of a spontaneous pulse in the carotid or
femoral arteries persisting continuously for at least
5 minutes after the end of ineffective cardiopulmo-
nary resuscitation performed following the current
guidelines for cardiopulmonary resuscitation.

If during the periods referred to in the preced-
ing paragraphs, ventricular fibrillation or ventricular
tachycardia or the return of a palpable spontaneous
pulse on the carotid or femoral arteries occurs, the
period of cardiopulmonary resuscitation and the
subsequent observation of asystole or PEA is count-
ed again from the beginning. During the described
situation the stem reflexes are also assessed. The
following are assessed: pupil response to light, cor-
neal reflexes, vestibulo-ocular reflexes, any motor
response to a pain stimulus applied to cranial nerve
innervation, as well as a motor response in the face
to pain stimuli applied to the spinal nerve area.
Respiratory function is also assessed. The above pro-
cedures have been described in detail in the Min-
ister of Health’s notice of 4 December 2019 [13].
Besides, where an absence of stem reflexes cannot
be established, the irreversible cardiac arrest shall
be established based on the conditions described in
the first situation [11]. Thanks to the development
of medical technologies over the last decades and
the increasing availability of modern devices in both
pre-hospital and in-hospital settings, there are tech-
niques for determining the quality of resuscitation
[14, 15] and the return of spontaneous circulation
[16]. Current guidelines for cardiopulmonary resus-
citation published by the European Resuscitation
Council [17, 18] and the American Heart Association

[19, 20] recommend that capnography should be
used during CPR as a method to assess the correct-
ness of airway management and ventilation. How-
ever, capnography — provided that the patient is
properly ventilated — thanks to its sensitivity allows
for rapid detection of the return of spontaneous
circulation which is reflected by a rapid rise in the
capnographic curve to values close to physiological
ones [16, 21].

The third situation of irreversible cardiac arrest
refers to the situation when sudden cardiac arrest
occurs and the attending physician determines that
according to current medical knowledge cardiopul-
monary resuscitation will not result in survival. Then
the five-minute countdown mentioned in the previ-
ous paragraph can be started, or chest compressions
and ventilation can be started for organizational
preparation for vascular catheterization and organ
perfusion, and after the end of chest compressions
and ventilation, the five-minute countdown can
be started. The second option is more desirable
from a medical point of view, as it allows minimal
maintenance of organ perfusion and the exchange
of metabolites, which improves the condition of
the organs intended for potential transplantation.
Besides, it is in line with Article 34 of the Code of
Medical Ethics which states that: ‘The physician, on
the discovery of brain death, should maintain the
functioning of cells, tissues and organs if they are to
be transplanted’ [22].

SPECIAL SITUATIONS
As in all recommendations related to the medical
procedure, we can also list special situations — this
is also the case here. The Minister of Health's notice
lists four special situations in which the process of
establishing irreversible cardiac arrest is systema-
tized.

The first special situation indicated in the Notice
is when we have to deal with a patient in hypo-
thermia. In this case, the central body temperature
of the patient should be brought to 35° C, while
providing cardiopulmonary resuscitation, and only
then does the period of ineffective cardiopulmonary
resuscitation count from this point on [23]. Of the
recommended temperature test sites, the most ac-
curate measurements are obtained on the eardrum
or in the oesophagus.

In the case of patients with cardiac arrest, the
time required to establish an irreversible arrest may
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be extended for organisational arrangements for
vascular catheterization and organ perfusion, and
at its completion, the observation referred to in the
third paragraph of the second chapter may begin.
Another situation described refers to cardiac ar-
rest, which occurred when brain death was diag-
nosed: however, before the necessary instrumental
and clinical examinations were performed. In such
cases, cardiopulmonary resuscitation should be un-
dertaken and, if circulation is restored, the brain
death recognition procedure should be restarted. If
cardiopulmonary resuscitation is ineffective, it should
be performed as in the case of diagnosing irreversible
cardiac arrest. On the other hand, if cardiac arrest
occurred after an instrumental test confirming brain
death is performed, the procedure provided in Part ||
of the Minister of Health Health's Notice of 4 Decem-
ber 2019 on the method and criteria for determining
irreversible brain death should be initiated.

DETERMINING IRREVERSIBLE CARDIAC
ARREST IN PRACTICE
To establish an irreversible cardiac arrest, the phy-
sician should use the above-described recommen-
dations included in the Ministerial Notice [11]. Ac-
cording to this Notice, a physician establishing irre-
versible cardiac arrest for organ donation is obliged
to consult two physicians selected from among
specialists in the following fields of medicine: an-
aesthesiology and intensive care, emergency med-
icine, cardiology, paediatric cardiology or internal
diseases. The opinion is based on the signature of
the protocol of irreversible cardiac arrest. (Suppl. 1).
In a situation where a physician establishing irrevers-
ible cardiac arrest has a specialization in the medical
fields listed above, he or she can use only one opin-
ion from another specialist in the above-mentioned
fields of medicine. The above provisions apply to
in-hospital settings; however, in the case of actions
taken by ambulances, the only possible solution is
the use of mechanical chest compression systems,
which enable high-quality chest compressions to be
performed during patient transport to the hospital.
The next step is to connect the patient to ExtraCor-
poreal Membrane Oxygenation (ECMO). ECMO is
an extracorporeal system containing a pump and an
oxygenator that allows the lungs and/or heart to be
replaced for some time by extracorporeal oxygena-
tion of the blood and elimination of carbon dioxide.
Such actions increase the chance that the organ will

be suitable for transplantation and that it will func-
tion properly [24, 25].

DONOR ORGAN TRANSPLANTATION
AFTER IRREVERSIBLE CARDIAC ARREST IN
THE CONTEXT OF SCIENTIFIC RESEARCH
Approximately 120.000 organ transplants are per-
formed each year; therefore, the WHO estimates
that this number of transplants only resolves 10% of
the annual worldwide transplant need [9]. As shown
in the previous sections of the article on the epide-
miology of cardiac arrest, according to WHO 20 mil-
lion deaths caused by cardiovascular and respiratory

diseases theoretically could be used for DCD.

Many organ types such as kidney, liver, pancre-
as, lung and, recently, heart donation are eligible
for controlled DCD, although this varies by country
[26]. In the uncontrolled DCD (uDCD), kidneys, liv-
ers and lungs have successfully been transplanted;
an example of such actions can be the 'ECMO for
Wielkopolska” programme introduced in Wielkopol-
ska (Poland) under which the first uDCD transplants
have already been performed [27, 28]. In the world,
DCD is becoming increasingly important as an alter-
native to brain death donors. A good example is the
United Kingdom, where DCD-transplanted organs
accounted for 19% in 2007 and increased to 43%
of all transplants in 2016 [29].

DCD can be used in the case of irreversible car-
diac arrest and thus ineffective cardiopulmonary
resuscitation, moreover, as already mentioned; it
can be used after the cessation of futile therapy as
a controlled version of DCD. In countries where it is
legal, such as Belgium and in the Netherlands, DCD
has been performed after euthanasia [30].

It is worth noting that Polish regulations, and
in particular the regulation contained in the Act
of 1 July 2005 on the Collection, Storage and
Transplantation of Cells, Tissues and Organs, do
not differentiate the prerequisites to be met for
the collection of human cells, tissues and organs
from corpses, based on the criterion of the cause
of death. In particular, according to Article 4 of this
Act, cells, tissue and organs may be collected from
human corpses for, inter alia, therapeutic purposes
after death has been established in the manner laid
down in the Act on the professions of physician and
dentist. However, the provisions of this Act provide
for the declaration of death either in the case of
permanent irreversible cessation of brain function
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PROTOCOL FOR DIAGNOSIS OF IRREVERSIBLE CARDIAC ARREST

1. Name of the person diagnosed with irreversible cardiaC arrest .........cccovueeeiiiieiiiiie e

2. PESEL nUMDbBEr...cccoeeieieeeeeieeee e,

3. Cause of irreversible cardiac arrest.....cccccccciieeiiiiiiiieee e

4. Time (hour and minute) to start CPR...............

5. Time (hour and minute) from which the period during which no ventricular fibrillation or spontaneous

pulse wave was found during CPR Was COUNTEA ........cccuiieiiiiieeiiieeictee et e et eeire e e save e e seaaee e saaeesaaeeessnaesesannee s

6. Time (hour and minute) to start the 5-minute observation period after CPR is completed ........ccccevvveernnnenn.

7. Time (hour and minute) of the end of the 5-minute observation period after the end of CPR......................

8. The period of ineffective CPR was at least 20 minutes in adults or at least 45 minutes in children under 2
VEAES OFRZE™ i snsmnsunsonsosmmsmmsmissims st s ss s n b R AR RS BaaRR

9. No pupil response to light was found * .........ccceeeiiveeccieecnen.

10. No corneal reflex was found * ..........cccooieiiiiiiiiieee e,

11. No vestibulo-ocular reflexes were found *...........cccoeeeneene

12. No response to painful stimuli was found * ........cccccoecvvveeennn.

13. No respiratory function was found * .........cccceeeeiieiiiiniinneenn.

14. At least 5-minute observation period after the end of CPR has passed * .........cccoevvveeeeeennnes

15. The central body temperature exceeded 35° C* ......cccccceeeecivveeennn.

The physician giving the opinion stated irreversible cardiac arrest in the manner consistent with the
announcement of the Minister of Health of 9 August 2010 on the criteria and manner of stating the
irreversible cardiac arrest

(physician stamp and signature)

The physician giving the opinion stated irreversible cardiac arrest in the manner consistent with the
announcement of the Minister of Health of 9 August 2010 on the criteria and manner of stating the
irreversible cardiac arrest

(physician stamp and signature)

Death due to irreversible cardiac arrest was confirmed by a physician confirming the irreversible cardiac
arrest

(physician stamp and signature)

* Indicate: yes, no or no investigation (with reason).

SUPPLEMENT 1. Protocol for diagnosis of irreversible cardiac arrest

(brain death) or irreversible cardiac arrest preceding
the removal of organs. In both cases, the removal of
cells, tissues and organs is possible under the condi-
tions specified in Chapter 2 of the 2005 Act.

SUMMARY
This article aimed to present the Polish statuto-
ry and administrative regulations concerning

donation after circulatory death. Following the
2010 Minister of Health’s Notice on Criteria and
Methods of Determining Irreversible Cardiac ar-
rest, it should be stated that it legally allows for
all types of donation included in the Mastricht
classification [10].
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