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Definitions

Determination of deathCriteria

Diagnosis & confirmation of death based on the 
irreversible cessation of functioning in the entire brain, 
including the brainstem

Neurologic

Diagnosis & confirmation of death based on the 
irreversible cessation of circulation followed by cardiac 
arrest, cardiocirculatory arrest, & respiratory arrest

Circulatory

5

Introduction



Introduction

6

Introduction

• The US & European countries, including Spain & the 
UK, have been implementing DCD since 1980–2000. 

•According to a report published in 2019, DCD is being 
implemented in 18 of 37 European countries. 

• In 2018, the proportion of DCD against overall donors 
increased by 28%, 19.9%, & 38.8% in Spain, the US, & 
the UK, respectively.
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Introduction

• The concept of DCD was introduced by Kootstra et al. in 
Maastricht, Netherlands. These donors are classified as:
• Uncontrolled donors: 

• Category 1: brought in dead
• Category 2: unsuccessful resuscitation
• Category 5: cardiac arrest in a hospitalized patient

• Controlled donors: 
• Category 3: awaiting cardiac arrest
• Category 4: cardiac arrest after brain-stem death

Shrestha BM. J Neph Med Assoc.2024
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Introduction

• In the UK, the average waiting time for a deceased 
donor KT is over 3 years.

•12% of listed patients die or are removed from the 
waiting list owing to ill health within 3 years of listing.

Summers DM. KI.2015
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DCD & DBD rates for 2013

Summers DM. KI.2015
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Annual number of 
deceased kidney 
donors in the UK 

from 2000 to 2013, 
highlighting the 

progressive 
increase in DCD 

numbers
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Proportion of 
deceased kidney 
donors (DBD & 
DCD) that fulfill 
the criteria for 

extended criteria 
donors (ECD) 
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Age of DCD 
kidney donors in 

the UK 
Summers DM. KI.2015
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Introduction

•Countries like the UK & Australia focus principally 

on controlled DCD

•France, Spain & the Netherlands utilize both 

uncontrolled & controlled DCD donors.

Shrestha BM. J Neph Med Assoc.2024
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Definitions of terms in the process of 
controlled DCD

1. No flow time: time from cardiac arrest to start of CPR 

2. Total warm ischemic time
• Uncontrolled: from the time of the cardiac arrest to the start of 

preservation for sustaining organ function. Within a maximum of 
150 min 

• Controlled: from the time of WLST to the start of perfusion 
(withdrawal period+asystolic warm period) 

3. Withdrawal period, agonal period : from the time of WLST to 
asystole 
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4. Functional (true) warm ischemic period: after the implementation of 
WLST, from the time that one of the 2 conditions below is met to asystole. 

(1) Systolic BP <50

(2) Peripheral oxygen saturation < 70%

5. Asystole : under invasive arterial BP monitoring, the time that the pulse 
wave was lost. If invasive arterial BP monitoring is unavailable, the first 
time that the heart rate shows “zero” on an ECG can be used.
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6. No touch time: from asystole, the time to observe self-
resuscitation of the heart without any treatment for 5 min 

7. Asystolic warm period, primary warm ischemic time: time 
from asystole to the start of perfusion 

8. Declaration of death : take 5 min of no touch time after 
asystole. Then, a declaration of death can be made. 

9. Preservation time : from the time when preservation was 
started to sustain organ function until organ procurement.
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• WLST can be implemented in an ICU or OR. 

• Before implementation, the operative field must be 
sterilized & draped. 

• For anticoagulation, 20,000–30,000 IU (400 IU/kg) IV 
heparin. 

• After WLST implementation, the patients’ clinical status 
should be checked, including HR, BP, RR, & O2 saturation 
per min. 
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• If cardiac arrest does not occur within 90 min of WLST 
implementation, the donation process is halted, & the 
patient is transferred to the ICU. 

• The functional warm ischemic time at which organic 
transplantation is possible:
• Liver: within 30 minutes

• Pancreas: within 30 minutes

• Lung: within 60 minutes

• Kidney: within 60 minutes (120 min in UK)
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• The time period deemed necessary from 
cessation of circulation to the start of organ 
procurement: 2 - 20 min.

• In contrast to the USA, it is not permissible in 
the UK to heparinize the potential donor or to 
cannulate the femoral vessels before death.
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The Donation Process

Summers DM. KI.2015



• After procurement, the majority (around 
75%) of DCD kidneys in the UK are 
subjected to simple SCS, & the remainder 
undergo cold pulsatile machine perfusion. 
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The Donation Process

Summers DM. KI.2015
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Pathway for the 
offering of 
deceased 

donor kidneys 
in the UK



• One donor kidney is retained for local use & 
the paired kidney is shared within one of four 
UK regions.
• Shared kidneys are allocated according to an 
algorithm that takes into account:
•Recipient waiting time
•Sensitization
•HLA match
•Donor–recipient age match.
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Allocation scheme for DCD kidneys

Summers DM. KI.2015



• Currently only kidneys from DCD donors 
under the age of 50 ys are shared & one 
kidney from all DCD donors is retained for 
local allocation.
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Allocation scheme for DCD kidneys

Summers DM. KI.2015



• Recipients of kidneys from controlled DCD 
have twice the risk of developing DGF 
compared with recipients of kidneys from 
DBD donors.

•In the UK is 49%, which is comparable to that 
reported in other countries.
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Early Graft Dysfunction in 
Controlled DCD

Summers DM. KI.2015



• RCTS of machine perfusion for DCD kidneys 
have produced conflicting results with 
respect to DGF, & none have shown a 
beneficial effect on graft survival.
• It may be most apparent in a particular 
subgroup of DCD donor kidneys:
•Those kidneys from older donors
•Prolonged cold ischemic time
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Early Graft Dysfunction in 
Controlled DCD
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Unadjusted death-censored graft survival for 
DD kidney transplantation in the UK
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Unadjusted death-censored graft survival for 
DD kidney transplantation in the UK



• Donor age (most important)

• Prolonged cold ischemic time (CIT)

• Hx of HTN

• Donor premortem serum cr

• Increased recipient age

• Primary cause of renal failure

• Increased HLA-mismatch grade 35
Summers DM. KI.2015

Factors Associated with Transplant 
Outcome in Recipients of DCD Kidneys



The most common reason for a center 
declining a kidney is because the donor 

is too elderly
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Selection of DCD Donor Kidneys



Some Statistics from MESOT 2025
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