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Abstract

The shortage of organ donors has led to new strategies to increase the availability of allografts for transplantation,
such as organ procurement from brain-dead organ transplant recipients.

We present the case of a 26 year-old male brain-dead liver donor who had been a kidney transplant recipient six
years previously. The liver donor described in this report, as the first in Poland, has paved a new, although as yet nar-
row, way in the field of organ donation. This is also the first case described in the medical literature of liver recovery
from a brain-dead kidney transplant recipient on an immunosuppressive regimen with three immunosuppressive

agents. Although transplant recipients represent an uncommon group of deceased organ donors, it is probable that
situations when they may be considered as potential organ donors will occur more often. Therefore, although specific
criteria for organ donors exist, each reported potential donor should be considered individually, and brain-dead solid
organ recipients should not be excluded a priori as organ donors; both their native and allografted organs may be
recovered and successfully transplanted. In this study, we also review the current state of knowledge on the reuse

of organs.
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The goal of transplantation is to provide every patient
on the waiting list with an opportunity to obtain an or-
gan transplant. According to ‘Poltransplant; the Polish
Transplant Coordinating Centre, there were 2,284 patients
waiting for an organ in Poland on 31 July 2012 [1]. The
shortage of organ donors has led to new strategies to
increase the availability of allografts for transplantation,
such as organ procurement from brain-dead organ trans-
plant recipients.

According to the United Network for Organ Sharing
(UNOS) data as of 8 August, 2012: between 1 January,
2000 and 31 March, 2012, 762 organs (264 kidneys, 368 li-
vers, 79 lungs, 36 hearts, 13 pancreases and two intestines)
were donated by 718 deceased donors who had been trans-
planted (Table 1) [2].

We present the case of a 26 year-old male brain-dead
liver donor who had been a kidney transplant recipient six
years previously.

CASE REPORT

A 26 year-old male was admitted to the Emergency
Department with a strong headache and aphasia. Six years
before, due to chronic renal failure, he had undergone renal
transplantation. The postoperative period was uneventful
and the patient was discharged on an immunosuppressive
regimen with cyclosporin, rapamycin and prednisone. His
creatinine level varied between 1.8 and 2.5 mg dL". Over
the following years, he developed arterial hypertension, for
which he had received antihypertensive therapy.
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Table 1. Organs recovered for transplant from previous organ recipients between 1 January, 2000 and 31 March, 2012. Based on OPTN data as

of 8 August, 2012

Donation Donors Kidneys Lungs Hearts Livers Pancreases Intestines
date recovered recovered recovered recovered recovered recovered
2000 19 6 2 2 7 0 0
2001 41 16 4 4 17 2 0
2002 42 18 0 1 22 0 0
2003 52 14 2 3 32 2 1
2004 62 12 8 4 38 2 0
2005 67 23 4 3 36 1 0
2006 69 21 8 1 34 1 0
2007 84 39 8 3 46 2 0
2008 71 22 5 1 30 1 1
2009 71 45 10 3 34 0 0
2010 62 24 14 5 36 1 0
2011 59 18 12 4 28 1 0
2012 19 6 2 2 8 0 0
Total 718 264 79 36 368 13 2
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ment therapy. An additional problem was the hypernatremia ICU stay (days)

that continued to increase in spite of adequate fluid therapy. T

The hepatic function tests were normal, with a prothrombin

index of 82.4%, and liver enzymes activity was within nor-
mal values. Ultrasonographic liver examination revealed no
abnormalities. Hepatitis B virus (HBV) and hepatitis C virus
(HCV) infections were excluded.

On the seventh day, neurologic examination showed
no brain-stem reflexes. Brain death was confirmed by cere-
bral angiography and two clinical examinations registered
at six hour intervals according to the Polish medico-legal
protocol. Non-objection to organ donation was verified by
the transplant coordinator and the family was approached
for acceptance for organ donation.

Because no similar case had previously been reported in
Poland, and after numerous consultations with the liver trans-
plant team, the decision was made to harvest only the liver.

The liver was transplanted to a 45 year-old male reci-
pient, with post-HCV infection cirrhosis. The transplanted
patient had been waiting for a liver transplant on the non-
-urgent waiting list for ten months. Despite such factors as
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Figure 1. Norepinephrine dose on each day of hospitalisation

the use of norepinephrine, hypernatremia, an eight-day
stay in the intensive care unit (ICU), and three potentially
hepatotoxic (immunosuppressive) drugs regimen, the liver’s
function was still normal 29 months after transplantation.

This is the first case described in the medical literature of
liver recovery from a brain-dead kidney transplant recipient
treated with an immunosuppressive regimen with three
immunosuppressive agents (cyclosporine, rapamycin and
prednisone).

IMPLICATIONS FOR INTENSIVE CARE TEAMS

DISCUSSION
Solid organ transplantation is limited by constant pro-
blems regarding organ availability. Therefore, over the last
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decade the criteria for accepting organ donors have been
expanded.

Extended criteria donors (ECD) are donors whose or-
gans can be used because of liberalisation of the accep-
tance criteria. The ECD criteria may include such factors
as: age > 59 years, BMI > 39.5 kg m~2, maximum aspartate
transaminase (AST) or alanine transaminase (ALT) activity
>500 U L', maximum bilirubin level > 2 mg dL", pick serum
sodium > 170 mmol dL', HBV/HCV/HTLV reactive, donor
after circulatory cessation, cold ischaemia time > 12 hrs, ICU
stay > 5 days, extensive alcohol abuse, cancer history (non
skin), active meningitis/bacteriemia or significant donor liver
trauma, three or more vasoactive drugs simultaneously [3]
or graft macrovesicular steatosis (> 30%) [4]. Liver harvest
according to ECD rules must not result in a decrease in graft
or patient survival [3].

Efforts to address organ shortage have also focused on
the use of donors who had previously been transplanted.
Although transplant recipients represent an uncommon
group of deceased organ donors, it is probable that situ-
ations where transplant recipients may be considered as
potential organ donors will occur more often. Intracranial
haemorrhage, the commonest reason for brain death, has
been found in 7-24% of autopsied liver transplant recipients
[5, 6]. Thus it is feasible to encounter such a situation in the
ICU among admitted liver transplant recipients.

Although the immunosuppressive regimen remains
potentially hepatotoxic, no severe complications including
liver failure after kidney transplantation due to immuno-
suppression were observed. Hepatotoxicity from transplant
immunosuppressive agents is relatively rare. Of the agents
administered to this patient, cyclosporin may result in cho-
lestasis, whereas steroids may cause steatosis. None of these
were observed in this case [7].

A case of a successful liver procurement from a kidney
transplant recipient 11 years after transplantation was re-
ported in 2000 [8]; however, there were differences between
these two cases regarding donor gender, age and immuno-
suppressive regimen, as well as numerous potentially hepa-
totoxic factors such as hypernatremia and norepinephrine
infusion.The donor described in this report was a 61 year-old
female on an immunosuppressive regimen with cyclospo-
rine as the only immunosuppressive agent, admitted to
the emergency department due to a nonoperable large
cerebral haemorrhage in the left hemisphere; whereas the
donor described in our case report was a 26 year-old male
immunosuppressed with cyclosporin, sirolimus and predni-
sone, with an ACoA aneurysm and a massive subarachnoid
haemorrhage leading to cerebral hypertension.

Organ procurements from transplanted, and thus im-
munosuppressed, donors have already been reported in
the literature. The first reuse of a liver allograft from a brain-

-dead donor recipient was described in Spain in 1991 [9].
From 1991 to 2007, 22 other transplantations were reported
worldwide [10]. Moreover, in 2007 Ringers et al. [11] descri-
bed the first two cases of orthotopic reuse of hypertrophied
partial liver grafts for recipients with chronic liver disease
donated by surviving recipients of partial auxiliary liver
transplantation because of acute liver failure whose nati-
ve liver regenerated. In 1993, a report about the reuse of
atransplanted kidney was published [12] as well as an extra-
ordinary case regarding the reuse of a transplanted heart
[13]. In 2004, the first case of heart and lung procurement
together with the reuse of a recently transplanted liver
from a brain-dead donor following liver transplantation was
reported [14]. Reprocurements from brain-dead recipients
were performed in the majority of cases within one week;
however, in 2006 a case of successful reuse of a liver graft
13 years after initial transplantation was published [15]. It
is worth noting that organ reuse is a unique situation in
which one organ, including the heart, functions consecu-
tively in three people: the donor, the recipient-donor and
the recipient [13].

Although other cases concerning organ reuse have been
published previously, this is the first case in the medical lite-
rature of liver recovery from a brain-dead kidney transplant
recipient on an immunosuppressive regimen with three
immunosuppressive agents. It is also the first documented
case report concerning organ procurement from a brain-
-dead organ transplant recipient in Poland.

In conclusion, this report confirms that although speci-
fic criteria for organ donors exist, each reported potential
donor should be considered individually, and brain dead
solid organ recipients should not be excluded a priori as
organ donors. Unfortunately, only some of the possible
donors have been reported to ‘Poltransplant; the Polish
Transplant Coordinating Centre. This has led to a shortage
of organ donors, and therefore sometimes difficult, but not
risky, decisions have to be made in the field of organ reco-
very and transplantation.

The liver donor described in this report, as the first in
Poland, has paved a new, although as yet narrow, way in
the field of organ donation. To give every patient on the
waiting list an opportunity to obtain an organ transplant,
every possible donor ought to be considered as a potential
donor, because they may finally become effective donors.

ACKNOWLEDGEMENTS

There were no funding sources supporting the work
submitted, nor any commercial associations that might
pose a conflict of interest in connection with the submitted
manuscript.

This work was supported in part by Health Resources
and Services Administration contract 234-2005-370011C.

171



Anestezjologia Intensywna Terapia 2012; tom 44, nr 3: 169-172

The content is the responsibility of the authors alone, and
does not necessarily reflect the views or policies of the

Department of Health and Human Services, nor does any

mention of trade names, commercial products or organi-
sations imply any endorsement by the U.S. Government.

References:

1.

172

The official website of the Polish Transplant Coordinating Centre
[Internet]; [cited August 20, 2012] Available from http://www.poltran-
splant.org.pl/

United Network for Organ Sharing Database. Based on OPTN data as
of August 8, 2012.

Tector AJ, Mangus RS, Chestovich P, et al.: Use of extended criteria livers
decreases wait time for liver transplantation without adversely impac-
ting posttransplant survival. Ann Surg 2006; 244: 439-450.

Cescon M, Grazi GL, Cucchetti A, et al.: Improving the outcome of liver
transplantation with very old donors with updated selection and ma-
nagement criteria. Liver Transpl Surg 2008; 14: 672-679.

Estol CJ, Pessin MS, Martinez AJ: Cerebrovascular complications after liver
transplantation:a clinicopathological study. Neurology 1991;41:815-819.
Ferreiro JA, Robert MA, Townsend J, Vinters HV: Neuropathological
findings after liver transplantation. Acta Neuropathol 1992; 84: 1-14.
Kowdley KV, Keeffe EB: Hepatotoxicity of transplantimmunosuppressive
agents. Gastroenterol Clin North Am. 1996; 24: 991-1001.

Frutos MA, Suarez MA, Santoyo J, Acedo C: Successful transplant of a li-
ver from a kidney transplant recipient 11 years after transplantation.
Transplantation 2000; 69: 1225-1226.

Moreno EG, Garcia Gl, Gonzalez-Pinto |, Gomez SR, Loinaz SC: Successful
reuse of a livergraft. BrJ Surg 1991; 78: 813-814.

Nafidi O, Letourneau R, Willems BE, Lapointe RW: Reuse of liver graft from
a brain dead recipient. Clin Transplant 2007; 21: 773-776.

Ringers J, Dubbeld J, Baranski AG et al.: Reuse of auxiliary liver grafts
in second recipients with chronic liver disease. Am J Transplant 2007;
7:2615-2618.

Andre’s A, Lloveras J: Reuse of a transplanted kidney [abstract]. N Engl
J Med 1993; 328: 1644.

Pasic M, Gallino A, Carrel T, et al.: Brief report: reuse of a transplanted
heart. N Engl J Med 1993; 328: 319-320.

Pruvot FR, Roumilhac D, Dharancy S, et al.: Re-use of a liver graft and
multi-organ procurement from a liver transplant patient. Transpl Int
2004; 17: 49-53.

Tayar C, Karoui M, Laurent A, et al.: Successful reuse of liver graft
13 years after initial transplantation. Transplantation 2006; 82:
1547-1548.

Corresponding author:

Aleksandra Woderska MSN

Department of Transplantation and General Surgery,
University Hospital in Bydgoszcz, Collegium Medicum,
Nicolaus Copernicus University in Torur,

M. Sktodowskiej-Curie 9, 85-094 Bydgoszcz, Poland
tel./fax: +48 52 585 40 44,

e-mail: a.wod@wp.pl

Submitted: 20.01.2012
Accepted: 27.08.2012



