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Abstract

Background. Transplantation has been a recognized method of treating terminal organ malfunction for many
years. Despite of its high efficacy, the number of patients receiving transplanted organs is still insufficient.
Consequently, current referrals of potential donors should be exploited more effectively.

Objectives. Analyzing the process of potential donor identification and the possibilities of organ retrieval (from
referring the potential donor to transplanting the graft) based on data from the regions of Opole and Lower Silesia
and suggesting some methods to minimize the wastage of organs retrieved from cadaveric donors.

Material and Methods. All patients referred to the Poltransplant center for the regions of Lower Silesia and Opole
in 2006 were retrospectively analyzed for the loss of organs suitable for donation based on coordination protocols.
The potential organ donors were patients diagnosed as brain-stem dead according to the criteria of the decree of
the Polish Ministry of Health of October 29, 1996.

Results. From January 1 to December 31, 2006, 77 potential donors were referred to the Poltransplant center in
Wroctaw. There were 59 organ retrievals. The percentage of multi-organ retrievals was 39%. The efficacy coeffi-
cient (the number of transplanted organs/number of actual donors) was 2.5. Considering only organs meeting the
classical criteria, the percentage of multi-organ procurements could increase to 64.4%. Considering also organs
meeting the extended donor criteria, the percentage of multi-organ procurements could grow to 76.3%. The respec-
tive efficacy coefficients could thus amount to appropriately 3.59 and 4.06 organs per donor.

Conclusions. Analyzing the successive stages of the transplant coordination process, the number of organs possi-
ble to retrieve was shown in this study. Those organs may be retrospectively regarded as wasted (Adv Clin Exp
Med 2007, 16, 6, 769-775).
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Streszczenie

Wprowadzenie. Transplantacja, mimo duzej skutecznosci leczenia skrajnej niewydolnosci narzadéw, nie zaspoka-
ja potrzeb pacjentéw oczekujacych na przeszczep. W zwigzku z niewystarczajacg liczbg zgloszen nalezy istnieja-
ce zgloszenia skuteczniej wykorzystywac.

Cel pracy. Analiza na przykladzie wojewddztw dolnoslgskiego i opolskiego procesu identyfikacji potencjalnych
dawcow i mozliwosci pozyskiwania narzagdéw od chwili zgtoszenia do realizacji przeszczepu oraz zaproponowa-
nie metod zmniejszenia strat narzgdéw pobranych od zmartych dawcow.

Material i metody. Retrospektywna analiza wszystkich przypadkéw potencjalnych dawcéw zgtoszonych do dol-
noslaskiego biura Poltransplantu od 1.01 do 31.12.2006 r. na podstawie zgromadzonych tam kart koordynacyjnych
i protokotéw operacyjnych. Potencjalnymi dawcami sg pacjenci ze zdiagnozowang Smiercig pnia mézgu zgodnie
z kryteriami przedstawionymi w rozporzadzeniu Ministerstwa Zdrowia z 29 paZzdziernika 1996 r.

Wiyniki. W okresie 1.01-31.12.2006 r. do dolnoslgskiego osrodka Poltransplantu zgtoszono 77 potencjalnych daw-
c6w narzadéw. Odbyto si¢ 59 pobran narzgdéw, sposrdd ktorych 38,98% byly pobraniami wielonarzgdowymi.
Wspdlczynnik przeszczepionych narzadéw do liczby dawcow wynidst 2,5. Po zakwalifikowaniu dodatkowych na-
rzagdéw nieuwzglednionych w procedurze transplantacyjnej, a spetniajacych kryteria klasyczne zgodne z kryteria-
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mi Poltransplantu odsetek pobran wielonarzadowych wyniésiby 64,4%, a ww. wspétczynnik — 3,59. W przypadku
kryteriéw rozszerzonych odsetek pobrant wielonarzadowych wynidstby 76,27%, a ww. wspétczynnik — 4,06.

Whioski. Analizujac kolejne etapy procesu koordynacji pod katem strat narzadoéw od juz zaakceptowanych daw-
c6éw, udowodniono utrate organéw spetniajacych kryteria standardowe oraz rozszerzone (Adv Clin Exp Med

2007, 16, 6, 769-775).

Stowa kluczowe: marnowanie narzadéw, koordynacja, kryteria standardowe, kryteria rozszerzone.

Transplantation has been a recognized method
of treating terminal organ malfunction for many
years. Despite its high efficacy, the number of
patients receiving transplanted organs is still insuf-
ficient. Current referrals of potential donors
should be used more effctively to improve this sit-
uation. The transplant waiting lists inform us of
the demand for transplants in Poland. According
to these, 2301 patients were waiting for kidneys
(including 9 also waiting for a pancreas), 417 for
a liver, 357 for a heart, 22 for heart and lung, and
27 for lung alone in 2006. Twenty-eight of these
patients died while waiting. The aim of this study
was 1) to analyze the process of potential donor
identification and the possibilities of organ
retrieval (from referring the potential donor to
transplanting the graft) based on data from the
regions of Opole and Lower Silesia and 2) to sug-
gest some methods to minimize the wastage of
organs retrieved from cadaveric donors.

Material and Methods

All patients referred to the Poltransplant center
for Lower Silesia and Opole in 2006 were retro-
spectively analyzed for the loss of organs suitable
for donation based on the coordination forms (Figs.
1 and 2). Potential organ donors were patients diag-
nosed as brain-stem dead according to the criteria
of the decree of the Polish Ministry of Health of
October 29, 1996. Based on the medical parame-
ters documented in the coordination protocols,
organs were assessed as suitable for donation
according to the classical and extended criteria
consistent with Poltransplant criteria for each organ
(Table 1) [1]. The extended criteria for the liver and
heart are presented in the references [2, 3].

Exclusion criteria for organ donation are
active tuberculosis, human immunodeficiency
virus (HIV) infection or positive serological or
viral culture findings, Creutzfeldt-Jakob disease,
and unresolved septicemia. Active viral hepatitis
is an exclusion criterion for organ donation except
for anti-HBc IgG-positive heart and kidney donors
whose organs are to be used for a patient who is
a carrier of the same hepatotropic virus. In HBV
carriers, HBe antigen measurement (a sign of
greater infectiousness of HBV) is indicated. In

patients with positive HCV antibodies, HCV RNA
assay (a sign of active infection) is indicated.
According to the majority of transplantologists,
CMYV antibodies as a sign of a latent infection are
no contraindication for organ donation. Further
exclusion criteria are malignant tumors except pri-
mary brain tumor, basalioma, and cervical carci-
noma in situ; generalized arteriosclerosis; and con-
nective tissue disease, collagenosis, vasculitis,
amyloidosis, and sclerodermia.

Relative contraindications for organ donation
include age > 70, hypertension, diabetes mellitus,
a long history of using pharmaceutical agents toxic
to particular organs, a history of alcoholism (con-
traindication for liver, pancreas, heart, and, rarely,
kidney donation), and donors at high risk of HIV
infection (homo- and heterosexual prostitutes,
drug addicts). It is indicated to measure HIV anti-
gen additionally. Further relative contraindications
are agranulocytosis, aplastic anemia, and hemo-
philia.

Results

From January 1 to December 31, 2006, 77
potential donors were referred to the Poltransplant
center in Wroctaw. These referrals came from the
regions of Lower Silesia (2,985,000 inhabitants)
and Opole (1,091,000 inhabitants) and were
referred by 16 hospitals, although the number of
medical centers capable of caring for potential
donor in this area is 42 (which means that 38% of
the medical centers were active). In 11 cases the
family refused to consent to organ donation (14.3%
of all referrals, in all of Poland: 10.04%). These
refusals were respected and further procedures were
waived. In another 7 cases the potential donors
failed to become actual donors for medical reasons
(hemodynamic collapse or cardiopulmonary arrest).
In another 59 cases coordinated by this center, 117
kidneys, 17 livers, 15 hearts, 2 pancreases, 2 pairs
of lungs, and 3 pairs of corneas were procured and
subsequently transplanted. This comprised appro-
priately 99, 28.8, 25.4, 3.4%, 3.7, and 5.1% of all
the respective organ procurements (Fig. 3). Of the
total number of recovered organs, seven kidneys
were not transplanted. It should be pointed that in
four cases a recipient was not found. The other three
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KARTA KOORDYNACYINA POBRANIA NARZADOW

ZGLOSZENEE NR ABO Rh DAWCA * ‘ pte¢ K/ M
i s [ [T ]]
'OSRODEK ZGLASZAJACY
adres zam. .
adres” B numer telefonu/fax
Nazwisko zghszajacego. & numer telefonu/fax
Data zgloszenia - godzina’ koordynator: B numer telefonu
DANE OGOLNE BADANIA SEROLOGICZNE PODAWANE LEKI
przyczyna zgom: HIVab CMV/1gG wazopresyjue |
HBsAg CMV/IgM
choroby dodatkowe HCVab Kita-VDRL
HBcore toxoplazma moczopedne |
przyjety daia . godzina . uwagt koloidy:
respirator © przetoczenia ME / FFP |
CRS © Rodzina: antybiotyki -
temperatura .
cewnik BADANIA DODATEOWE - NERKI antydiuretyki |
Data zgonu: godzina data/godz. inne
UKLAD KRAZENIA Mocznile (me%)
diureza/dobe : ml mligodz. | Kreatynina (=g’ uwagi
data data osad erytrocyty nabloski
ER® mmHg mmHg leukocyty balcterie
czynnosé serca. b/min b/min | Elukoza baalko
OCZ: posiew moczu:
cm/H,0 cm/H,O
mmHg data czas | Uwagic
Hipotensja . T /N
NZK @ T/N
Resuscytacja - T/N diureza : podczas / po NZK ml/godz.
Fig. 1. First page of the Polish coordination form
Ryec. 1. Pierwsza strona polskiej karty koordynacyjnej
WYNIKI BADAN LABORATORYJNYCH BADANIA DIAGNOSTYCZNE: BADANIA DODATKOWE - SERCE
data / godzina Rtg kl. piersiowej: data‘godzina
Ht (%) CK  (UL)
Hb (%) CK-MB (UL)
Leukocyty (tys/ml) EKG: Troponina
Plytki (tys/ml) BADANIA DODATKOWE - TRZUSTKA
Na”®  (mmolL) ECHO Serca: Glukoza (mg%)
K*  (mmollL) Amylaza-sur (U/L)
P (mg%) Amyl-mocz (U/L)
Mg>  (mg%) USG j. brzusznej: Lipaza (UL)
Ca® (mmolL) BADANIA DODATKOWE - WATROBA
pCO:  (mmkg) Bilirubina (mg/dl)
pO;  (mmHg) Bilirubina bezp.
pH AspAT  (UL)
BE (mmol/L) waga (kg) wzrost (cm) AIAT (UL)
HCO3" (mmol/L) Obw. ki piers.(cm) Obw. brzucha (cm) LDH (UL)
sat Oy (%) uwagi : GGTP  (UL)
FiO; (19} ALP (Fosf. zas))
Data pobrania: godzina: APTT (cz k-k)(sek )
POBRANIE PRZESZCZEPIENIE FUNKCJA BEZPOSR. | PTT(cz.protr.) (sek)
T/N zespél T/N T/N Wsk Quicka (%)
NERKA PRAWA INR
NERKA LEWA Fibrynogen (g/1)
SERCE AT3 (%)
TRZUSTKA Bialko (g/dl)
WATROBA Albuminy (g/dl)

Fig. 2. Second page of the Polish coordination form

Ryec. 2. Druga strona polskiej karty koordynacyjnej
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Table 1. Classical and extended criteria for organ donation

Tabela 1. Standardowe i rozszerzone kryteria kwalifikacji narzgdow

Classical Criteria
(Kryteria standardowe)

Extended Criteria
(Kryteria rozszerzone)

Contraindications for
particular organs
(Przeciwwskazania do pobrania)
poszczegdlnych organéw)

Kidney age: newborn > 7 days of life age > 70 strict contraindication:
(Nerki) to 70 years, chronic kidney disease (raised
BUN < 100 mg/ 1, BUN and serum creatinine level,
serum creatinine < 3.5 mg/dl, proteinuria > 1 g/24h),
diuresis > 0.5 ml/kg/h relative contraindication
(evaluated individually):
history of hypertension or
diabetes mellitus
Liver age 5-50 years, age > 60, alcoholism,
(Watroba) ICU hospitalization < 7 days, Na+ > 155 mmol/l, Na+ > 170 mmol/l,
[2,5, 8] systolic RR 80-100 mm Hg, creatinine > 1.2 mg/100 ml| steatosis > 40%,
central venous pressure > 5 cm H,O, liver trauma
PaO, 100 mmHg,
hypotension (systolic RR< 80 mm Hg)
not longer than 20 min,
no record of cardiac arrest,
dopamine infusion < 10 pg/kg/min,
AST, ALT < 100 U/,
total bilirubin < 2 mg/dl,
no coagulation disorders
Heart age < 50 years, age < 55 years, elevated troponine,
(Serce) no history of heart disorders, short periods of hypo- low EF in UKG,
[3, 8] no signs of thoracic trauma, tension or cardiac arrest alcoholism,
short period of ICU hospitalization, without lasting signs of cardiac trauma
no pathological signs on ECG, ischemia,
dopamine infusion < 10 ug/kg/min, thoracic trauma with no
blood group compatibility, sign of cardiac trauma
no record of cardiac arrest,
if after a short incident of cardiac arrest
the circulation stabilized, ECG, echo-
cardiogram, and enzyme levels (CK,
CKMB, troponine) are needed to
evaluate the effects of ischemia
Pancreas age 5-50 years, no extended criteria alcoholism,
(Trzustka) serum amylase level no higher than 300 U/, pancreatitis,
[5, 8] hyperglycemia possible to control, pancreatic edema
no long-lasting hypotension,
no history of panctreatitis,
no history of alcoholism
Lungs age < 55 years, age > 55 years, extensive thoracic trauma,
(Pluca) no signs of aspiration, tobacco consumption tumor (+),
bronchofibroscopy, no signs of the > 1 pack of cigarettes/ extensive thoracic X-ray
infection, /day/20-years, changes,

no history of tobacco consumption,

no signs of trauma or surgery on the lung
which is supposed to be transplanted,
thoracic X-ray, contralateral signs of
contusion or hematoma are not strict
contraindications,

pO, > 300 mm Hg after 5-min ventilation
with 100% O, (PEEP 5 cm H,0

limited thoracic trauma,
respirator > 48 h,
history of asthma (+),
primary brain tumor,
positive sputum culture,
saturation < 300 mmHg
(Fi0, =2),

PEEP = 5 cm H,0,
limited thoracic X-ray
changes,
bronchofibroscopy, secre-
tion in the main airways

bronchofibroscopy, purulent
secretion in the airways, signs
of aspiration pneumonia
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number of organs
liczba narzgdow

140
M procured
120 pobrane
[ not procured
1001 niepobrane
80
60 7
407
207
0- kidneys livers  hearts pan- lungs corneas
nerki watroby serca creases pfluca rogowki

trzustki

Fig. 3. Comparison of the number of organs procured
to those not procured in 59 organ procurements

Ryc. 3. Por6wnanie liczby narzagdéw pobranych do
niepobranych podczas 59 operacji

kidneys were rejected because of positive HCV
tests (2) or hypoplastic changes (1). One pancreas
was not transplanted for unknown reason.

The efficacy coefficient was 2.5 organs per
donor, the same as for all of Poland. The percent-
age of multi-organ retrievals was 39% (multi-
organ retrievals were 45% of all retrievals in
Poland in 2006). Using the classical criteria for
organ donation consistent with the Poltransplant
criteria (described in Material and Methods), 2 liv-
ers, 8 hearts, 17 pancreas, 24 pairs of lungs, and 18
pairs of corneas were qualified as adequate for
recovery but disregarded in the procedure. This
comprised appropriately 3.4, 13.5, 28.8, 40.67,
and 30.5%, respectively, of all the 59 organ pro-
curements. Using the extended donor criteria
(described above), a further 11 livers, 9 hearts, and
9 pairs of lungs were qualified. This comprised
appropriately 18.6, 15.2, and 15.2% of all the
respective organ procurements (Fig. 4).

Considering only organs meeting the classical
criteria, the percentages of organ procurements
would be appropriately 32.2 of livers, 39 of hearts,
32.2 of pancreases, 44 of lungs, and 35.6% of
corneas. The percentage of multi-organ procure-
ments could be increased to 64.4%. After also con-
sidering organs meeting the extended donor crite-
ria, the percentages of organ procurements could
increase to 50.8% of livers, 54.2% of hearts, and
57.6% of lungs. The percentage of multi-organ
procurements could be increased to 76.3%. The
number of recovered organs in the 59 organ pro-
curements coordinated by this center could be
increased (Fig. 5)

number of organs
liczba narzadoéw

140

120

100

80

60

40

20
kidneys livers hearts pan- lungs corneas
nerki watroby serca creases pfuca rogoéwki

trzustki
[ not procured meeting M procured

extended donor criteria pobrane
niepobrane spetniajgce
kryteria rozszerzone

[ not procured, meeting
classical donor criteria
niepobrane spetniajgce
kryteria standardowe

not procured and not
meeting any critera
niepobrane i niespetnia-
jace zadnych kryteriow

Fig. 4. Comparison of the numbers of organs not pro-
cured which met the classical or extended donor crite-

ria to those actually procured and not procured, not
meeting any donor criteria

Ryc. 4. Por6wnanie liczby narzadéw zakwalifikowa-
nych za pomocg kryteriéw standardowych i rozszerzo-
nych, lecz niepobranych oraz rzeczywiscie pobranych
do liczby niepobranych, niespetniajgcych zadnych kry-
teriow w lgcznej liczbie 59 zabiegdéw

Discussion

In December 2006, the numbers of patients
waiting for transplantation on official Poltransplant
lists were: 1167 for a kidney, 159 for a liver, 179
for a heart, 18 for lungs, and 13 for a combined
heart and lung transplantation. There was a decline
of 150 in the number of transplant surgeries in
2006 compared with 2005. The numbers of kidney
and liver transplants decreased most significantly
(by 14 and 10%). In 2007, a further sharp decline
in the number of transplanted organs is observed.
Despite the enormity of the problems concerning
transplant surgery nowadays, no references about
organ wastage in Polish medical journals were
found. This matter has also never been the main
concern of any foreign article, being only an addi-
tional aspect in some of them. Moreover, there are
no available statistics or records describing the effi-
cacy of organ retrieval in particular transplant cen-
ters. Considering the issue of organ wastage, the
initial stages of coordination, such as recognizing
and referring the potential donor, should be men-
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number of organs
liczba narzadow

140
[l organs possible to procure
120 - narzady nadajgce sie do pobrania
| [ organs not meeting any criteria
100 narzady niespetniajgce zadnych
kryteriow
80

60 1
40 1
20

O_
kidneys livers hearts pan- lungs corneas
nerki watroby serca creases piuca rogowki
trzustki

Fig. 5. Hypothetical comparison of organs available
for transplantation to organs not meeting any criteria
in 59 organ procurements

Ryec. 5. Hipotetyczne poréwnanie liczby narzadéw
nadajacych si¢ do pobrania i tych niespetniajacych
wymagarfi klasycznych i rozszerzonych kryteriow
w lacznej liczbie 59 pobrari

tioned. Many factors influencing these stages make
their analysis problematic in Poland. Public opin-
ion polls concerning support for transplantation are
not widely published. This interferes with prepar-
ing an efficient community awareness campaign.
The experiences of other countries show that such
a program properly prepared helps individuals in
deciding about giving permission to donate their
organs [2]. Moreover, personnel are very often
insufficiently prepared to interact with families,
which may result in a significant percentage of
family refusals of organ donation [2, 5]. There are
cases of disqualifying particular organs because of
metabolic disorders which may have been a conse-
quence of poor donor management. Disseminating
the donor management protocol [3, 4] which stan-
dardizes this procedure would help to find, define,
and solve the most common problems.

In the present study, the number of organs pos-
sible to retrieve was shown. These organs may be
retrospectively regarded as wasted. Using only all
the organs meeting the classical criteria would
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