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COVID-19 pandemic and worldwide organ transplantation:
apopulation-based study

Olivier Aubert*, Daniel Yoo*, Dina Zielinski*, Emanuele Cozzi*, Massimo Cardillo, Michael Dirr, Beatriz Dominguez-Gil, Elisabeth Coll,
Margarida lvo Da Silva, Ville Sallinen, Karl Lemstrém, Karsten Midtvedt, Camilo Ulloa, Franz Immer, Annemarie Weissenbacher, Natalie Vallant,
Nikolina Basic-Jukic, Kazunari Tanabe, Georgios Papatheodoridis, Georgia Menoudakou, Martin Torres, Carlos Soratti, Daniela Hansen Krogh,
Carmen Lefaucheur, Gustavo Ferreira, Helio Tedesco Silva Jr, David Hartell, John Forsythe, Lisa Mumford, Peter P Reese, Francois Kerbaul,
Christian Jacquelinet*, Serge Vogelaar*, Vassilios Papalois*, Alexandre Loupy*

COVID-19 pandemic-related reduction in transplant rate (%)*
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Figure 2: Diminution of total transplants from the date of the first 100 reported cumulative COVID-19 cases
until Dec 31, 2020, and the same period of time in 2019 according to the number of COVID-19-related deaths
per million inhabitants in each country

Bubble size indicates 2019 total number of transplants (kidney, liver, lung, and heart from both living and deceased
donors). Follow-up went to Dec 31, 2020, with the exception of Argentina, Chile, and Greece due to data
availability. *In 2020 compared with 2019.
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Figure 3: Cumulative reduction inthe number of organ transplants during the COVID-19 pandemic in 2020
compared with 2019 by month and by organ, and consequences forwaitlisted patient mortality (estimated

patient life-years lost)

Data show the cumulative reduction in the number of transplants by month from March to December, 2020,

compared with 2019.
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Number of Actual deceased organ donors (Global.2018)
GQRT (http://www.transplant-observatory.org) - _
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http://www.transplant-observatory.org/datachartsand-tables/chart/



http://www.transplant-observatory.org/data-charts-and-tables/chart/
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Change In the number of deceased organ donors per 1 mik
population (pmp) in EUD (+UK) Member States in 20-2021

60

50

40

30

20

10
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2021.05.19 FECI21048 yS3aAIGND LI2T AGND SARSCeN LRTAINGD

2021.05.30 KOMI21057 yS3Al NG L2T AGND SARSCoV LRT AGNGD

_ Aoy 4 nes COVIBMG YSIASNI &

2021.08.06 KOLA21095 yS3IAlGND yS3l NG iz

2021.09.15 MOBA21110 LI2T AGNGD yS3Al NG SARSCoVW LT AGND

2021.10.25 NADO21128 1S54 SNBRYSye LeiigNng COVIMD YSIASNI A
kontaktja

2021.11.07 MIEV21135 LI2T AGNGD yS3ALGND SARSCoVW LT AGNGD

2021.11.07 KAGY21136 LI2T AGNGD yS3ALGND SARSCoV LRT AGND

2021.12.25 LAAT21149 L2T AGND yS3Al NG SARSCoVW LT AGNGD

2021.12.28 ELFE21150 L2T AGNGD yS3Al NG SARSCoV LT AGND
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2022.01.15 CZBE22004 - LT AGNGD LRTAGNGD SARSCoN LIR2TAGNDG o6t/ wo
2022.01.26 FOJA22006 - yS3aIGND LI2T AGNG SARSCeN LIR2TAGNDG 6t/ wo
2022.01.26 HOZ022007 - LI2T AGNG yS3arGND SARSCeN LR2TAGNG 6t/ wo
2022.02.03 TABE22009 - L2 1T AGND LI2T AGND SARSCoN LI22T AGND 6t/ wo
2022.03.01 FOZ022020 - yS3akiNg LRTAGNGD SARSCoN LIR2T AGND o6t/ wo
2022.03.17 VIIS22031 - LT AGNGD yS3AlGND SARSCoN LIR2TAGNDG 6t/ wo
2022.03.24 SZTI22033 - LI2T AGNG yS3lGND SARSCeN LR2TAGNDG 6t/ wo
2022.03.25 TAZ022034 - LT AGNGD yS3AlGND SARSCoN LIR2TAGNDG 6t/ wo
2022.04.20 KIMI22045 181679 yS3lGND LR2TAGNGD k-MOD: Left Kidney, Right Kidney, Liver, Heart
2022.04.30 SCGY22051 - LI2T AGNG yS3lGND SARSCeN L2221 AGNDG 6t/ wo
2022.05.06 SZVI22057 181847 LRTAGNGD yS3lGND k-MOD: Left Kidney, Right Kidney, Liver, Heart
2022.05.06 NEPE22058 181850 LT AGNGD yS3AlGND k-MOD: Left Kidney, Right Kidney, Liver
2022.05.30 FIJA22069 182094 LT AGND yS3AlGND k-S0D: Left Kidney, Right Kidney

oz s, - +SAS Sa Yt 21 A OGRISS NHPTARS ¢ (

2022.06.01 SIIL22060 182069 LT AGNGD LRTAGNGD YALGG YS3KAGaddd o8N
2022.07.08 UDLA22088 182494 LT AGNGD yS3AlGND k-S0D: Left Kidney, Right Kidney
2022.07.24 FEGY22099 182651 LT AGNGD LT AGND k-MOD: Left Kidney, Right Kidney, Liver, Heart
2022.09.26 KIAT22135 - LT AGNGD yS3lGND £ SGSoSy alisoly GAfQ
2022.12.08 KAKL22180 - LT AGND LT AGNGD SARSCoN LIBR2TAGNG 6t/ wo
2022.12.09 KELA22181 184170 t 21T AGND bS3AIFINGD k-MOD: Left Kidney, Right Kidney, Liver
2022.12.17 NYJO22185 184270 t 21T AGND bS3AIFINGD aS3aIKAgadzZ G R2yt OAs
2022.12.29 S7S722190 184390 LI2T AGNG yS3lGND k-MOD: Left Kidney, Right Kidney, Liver
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. How Spain Reached 40 Deceased Organ Donors per
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14,3

A Matesanz, B. Dominguesz-Gil*, E. Coll.
B Mahillos and R Marazusls
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Agegroupof decreasedrgandonors(percentage$in Spain.Year 2002015.

W0-14years [15-29years M30-44vyears MWA45-59years [160-69years MWT70-79years MWz80years
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60% |
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40% -
30%
20%

10% -

ﬂ% .
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

W 280 years 1 1 1 1 2 2 2 2 3 4 5 7 7 g 9 10
B 70-79 years 11 13 14 15 16 16 18 19 20 22 21 26 23 23 21 23
1 60-69 years 19 20 20 17 20 20 19 22 21 19 21 21 20 21 24 21
W 45-59 years 28 29 30 29 30 29 29 29 29 30 32 28 28 30 29 31
W 30-44 years 17 16 15 16 15 16 17 16 16 15 13 13 13 11 12 10
W 15-29 years 20 18 15 17 13 13 13 9 a9 7 7 4 6 4 4 4
N 0-14 years 4 3 5 5 4 4 3 3 2 3 2 2 2 3 2 2

American Journal of Transplantation 2016; XX: 1-8




{1 SNWR2Y't OAs a

A93eNGlYApISRGE | |

i Y22NRAYt OAs5Y
AmprH LRGSYOAtfAd R2Yy2NI nd 15NKtT 065
A 1225t Kdzy @i R2y2NJ o6nH 1sNKtTosf0o b pc Sf! R2Yy2NX
Anudg al SND1AOSGSt St Kdzyeidosf b pc Sftlolf ‘
I EUROTRANSPLANT:
Amomn R2y2NE ESdahsphioisbie by &1 8 NI+ G Nf (SdSav
AncH R2Y2NﬁlE$|ﬂNtTansﬁlafBHbaloa’/lin}éf ad SNt GNf §SGSav
'|'{I+ttj\|uIaY

AT dr |t RA altff NGHAA FSELREGY myT 1T 1V
ACIfIfU\ alttt NGt a 9¢yY | aal SaSy mmc SasSi
Aom SI&8SRA fS3IAA &lcardof NiGt & YSIANBYRSE Sa bHcC
I [ F0O2NF Us NAdzYZ2 1Y ‘
A+SNDa2LR2NL ail SNets3IAl opd Sasi
ACSNﬁ'T! 0S0S8S3as3S|T 1ATHtNYal Ostetost GINILSY! (AGAT &a3aatttay
A COVID PCR92esetben )
ALY Ydzy 2t s AAFA @Al a3attraz21y
A GSNYAydGE 1! YFI3&8INImcT b {NEFIERA 7 I [! &T1 @GSGGALATHEYAY dnc
A 1SNBaT iLIN»so6t1 ailtyYlFLY ondcdnsz -
A SEITR2Y2NNIf mM® {IN¥Y mMopX HD® (I N mMmapX od (I N cyT
R ADSA:498 ; -
YL T LI2YUA £t Nst Aaul LNRPRIY S, e
Anpm g2 06S8S0GS3 Gt NxfAalt N KStesSisasSs YAl To6Sy mm'......."“"‘ ;
<y

WwWWw.ovsz.hu/szervdonacio



9f & ZNI)I)/ St Kdzy &
alt NYFTYylLF]l | R2
=

MOPT P SOA [/ [Lxd ¢l NWSyeée 1 S
203.20 M0 #UONf GSGSa OSfat N St a!

Pl ~ 7 ~ Ve

271 ¢8G80G 18ttt FSEKFAT YL EYAOD
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Special Communication =y :
The Ad Hoc Committee includes Henry K. Beecher, MD, chair-

man; Raymond D. Adams, MD; A. Clifford Barger, MD; William
J. Curran, LLM, SMHyg; Derek Denny-Brown, MD; Dana L.
Farnsworth, MD; Jordi Folch-Pi, MD; Everett I. Mendelsohn,
PhD; John P. Merrill, MD; Joseph Murray, MD; Ralph Potter,
ThD; Robert Schwab, MD; and William Sweet, MD.

Reprint requests to Massachusetts General ITospital, Doston

02114 (Dr. Henry K. Beecher).

JAMA, Aug 5, 1968 e Vol 205, No 6

A Defimtion of

Irreversible Coma

Report of the Ad Hoc Commuttee of the Harvard Medical School

to Examine the Definition of Brain Death



JAMA | Special Communication

Determination of Brain Death/Death by Neurologic Criteria
The World Brain Death Project

David M. Greer, MD, MA; Sam D. Shemie, MD; Ariane Lewis, MD; Sylvia Torrance, BSc; Panayiotis Varelas, MD; Fernando D. Goldenberg, MD;

James L. Bernat, MD; Michael Souter, MBChB; Mehmet Akif Topcuoglu, MD; Anne W. Alexandrov, PhD; Marie Baldisseri, MD, MPH; Thomas Bleck, MD;
Giuseppe Citerio, MD; Rosanne Dawson, LLB; Arnold Hoppe, MD; Stephen Jacobe, MD, MHL; Alex Manara, MBBCh; Thomas A. Nakagawa, MD;
Thaddeus Mason Pope, JD, PhD; William Silvester, MD; David Thomson, MD; Hussain Al Rahma, MD; Rafael Badenes, MD, PhD; Andrew J. Baker, MD;
Vladimir Cerny, MD, PhD; Cherylee Chang, MD; Tiffany R. Chang, MD; Elena Gnedovskaya, MD, PhD; Moon-Ku Han, MD; Stephen Honeybul, MD;

Edgar Jimenez, MD; Yasuhiro Kuroda, MD, PhD; Gang Liu, MD, PhD; Uzzwal Kumar Mallick, MD; Victoria Marquevich, MD; Jorge Mejia-Mantilla, MD, MSc;
Michael Piradov, MD, PhD; Sarah Quayyum, JD, LLM; Gentle Sunder Shrestha, MD; Ying-ying Su, MD, PhD; Shelly D. Timmons, MD;

Jeanne Teitelbaum, MD; Walter Videtta, MD; Kapil Zirpe, MD; Gene Sung, MD, MPH

IMPORTANCHENhereare inconsistenciesn concept,criteria, practice,and documentationof brain death/death by
neurologiccriteria (BD/DNChoth internationallyand within countries

OBJECTIVI® formulate a consensustatementof recommendation®©n determinationof BD/DN(hasedon review
of the literature and expertopinion of alargemultidisciplinaryjnternationalpanel

JAMA d0i:10.1001/jama.2020.11586
Published online August 3, 2020.
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Critical pathways for organ donation*

DCD

POSSIBLE DECEASED ORGAN DONOR

A patient with a devastating brain injury or lesion OR a patient with circulatory failure

AND apparently medically suitable for organ donation

DBD

Donation after Circulatory Death (DCD)

Treating physician
to identify/refer a potential donor

N

Donation after BrainDeath (DBD)

POTENTIAL DCD DONOR

A A person whose circulatory and respiratory
functions have ceased and resuscitative
measures are not to be attempted or continued

or

B. A person in whom the cessation of circulatory
and respiratory functions is anticipated to occur
within a time frame that will enable organ

R why a potential donor
does not become a utilized donor
System

* Failure to identify/refer a potential or eligible donor
+ Brain death diagnosis not confirmed

(e.g. does not fulfill cniteria) or completed

(e.g. lack of technical resources or clinician

recovery.

to make or perform c: y tests)
+ Circulatory death not declared within the approp

POTENTIAL DBD DONOR

A person whose clinical condition is suspected to
fulfill brain death criteria

v

time frame.

ELIGIBLE DCD DONOR
A medically suitable person who has been
declared dead based on the ireversible absence
of circulatory and respiratory functions as
stipulated by the law of the relevant junisdiction,
within a time frame that enables organ recovery.

« Logistical problems (e.g. no recovery team)
« Lack of appropriate recipient (e.g. child, blood type,

ELIGIBLE DBD DONOR

A medically suitable person who has been
declared dead based on neurologic critena as
stipulated by the law of the relevant jurisdiction

v

serology positive)

Donor/Organ

» Medical unsuitability (e.g serology positive,

* H. lity / cardiac
arrest

ACTUAL DCD DONOR
A consented eligible donor:

A In whom an operative incision was made
with the intent of organ recovery for the
purpose of transplantation

or

B. From whom at least one organ was

recovered for the purpose of transplantation.

abnonnamés of organs
+ Organs damaged dunng recovery

+ Inadequate perfusion of organs or thrombosis
Permission

+ Expressed intent of deceased not to be donor
* Relative's refusal of for organ de

and/or fi

v

ACTUAL DBD DONOR

A consented eligible donor:

A In whom an operative incision was made
with the intent of organ recovery for the
purpose of transplantation

or

B.  From whom at least one organ was

recovered for the purpose of transplantation

7

* Refusal by coroner or other judicial officer to allow

UTILIZED DCD DONOR

An actual donor from whom at least one organ
was transplanted

donation for forensic reasons

Table 4. The Modified Maastricht Classification of DCD.

v

UTILIZED DBD DONOR

An actual donor from whom at least one organ
was transplanted.

Category 1. Found dead Sudden unexpected CA without any attempt of resuscitation by a
Uncontrolled 1A Out-of-hospital life-medical team, WIT (o be considered according to National
18. In-hospital life-recommendations in place; reference to in- or out-of-haspital
life-(IH-OH) setting
tegory Il Witnessed cardiac arrest  Sudden unexpected ieversible CA with unsuccessful resuscitation
Uncontrolled 1A, Out-of- haspital life-by a life-medical team; reference 10 in- or out-of-hospital (H-OH)
1IB. In-hospital life-setting
Category W, Withdrawal of life- Planned withdrawal of life-sustaining therapy™; expected CA
Controlled sustaining therapy
Category IV. Cardiac arrest while fife-  Sudden CA after brain death diagnosis during donor life-management
Uncontrolled Controlled  brain dead but prior o planes organ recovery.
CA, circulatory arrest.
“This category mainly refers 1o the decision to withdraw life-sustaining therapies

gslation in some countres alows euthare- - Transplant International 2016; 29: 749-759

sia (medically assisted CA) and subsequent organ donation described as the fifth category.
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Transplantation * Volume 94, Number 11, December 15, 2012

Potential for Deceased Donation Not Optimally
Exploited: Donor Action Data From Six Countries

Leo Roels,™” Jacqueline Smits,” and Bernard Cohen'

TABLE1. Potential heart-beating donor losses along the donation pathway in six countries (total 2007-2009) (“including
registry checks in countries with presumed consent legislation)

Not Not
Ventilated, Potential HB donors, identified, referred, No family Refusal,  Orean retrieval,
Total no. medically  as % of ventilated, as%of  as%of approach®,as as%of as % of potential

records  suitable = medically suitable  potential identified Y% of identified approach (=conversion rate)

Belgium 22,249 7,015 17.8 20.6 28.2 23.9 20.3 443
Finland 2,131 603 36.5 214 23.7 16.8 14.6 514
France 19,383 6,332 324 18.9 11.0 12.7 32.7 47.1
[srael 470 452 99.8 9.1 2.0 0 53.7 38.1
Poland 1,470 1,129 349 55.6 194 4.6 234 30.5
Switzerland 6,742 2,372 20.7 23.2 47.1 10.1 40.9 41.1

Total 17,903

Mean 403 | 2438 219 11.3 30.9 21 |

SD 30.1 15.9 15.5 8.5 145 7.3







