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ABSTRACT

The shortage of organs leads to the need for utilizing suboptimal kidneys for trans-
plantation. The distinction between optimal, marginal, and suboptimal kidneys leads sur-
geons to face not only technical problems but also ethical and legal issues related to clinical
advantages offered by the transplant of a nonstandard kidney and the acquisition of con-
sent. Between 1999 and 2015, we performed 658 transplants, 49 (7.5%) using suboptimal
kidneys. All patients were alive and with vital graft throughout follow-up. We did not
encounter any major surgical complications. From a technical point of view, our experience
and literature review confirm that transplant of suboptimal kidney leads to good clinical
results but exposes patients to a increased risks of surgical complications. Therefore, these
interventions must take place in hospitals fully prepared for this type of surgery and per-
formed by experienced transplant surgeons with proper matching between organ and
recipient. Considering the insufficient resources available, from an ethical and legal point
of view, doctors play an essential role in optimizing the use of these kidneys by avoiding
wastage of organs, ensuring that transplants are done in suitable patients, and that patients
are fully informed and aware of the risks and benefits associated with the specific subop-
timal kidney being transplanted. We believe that, in highly specialized centers, the number
of suboptimal kidney transplants should be increased, as their use has shown good clinical
results and carries fewer ethical issues compared with marginal kidneys. Further, subop-
timal kidneys may also be proposed for use in young patients with end-stage renal disease.
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SINCE the first kidney transplant took place in 1954,
enormous progress has been made in surgical out-

comes and immunosuppressive therapy. Thus, kidney
transplantation has become the most effective treatment for
end-stage renal disease (ESRD).
In Italy, as of December 31, 2015, there were 9070 pa-

tients on the waiting list for all organ transplants and, of
these, 6765 patients were awaiting kidney transplantation
(76%). As of January 1, 2015, 6906 patients were on the
kidney transplant waiting list, and throughout the year a
further 1897 patients were added, totaling 8803 patients.
There were 2038 patients removed from the waiting list,
but only 1576 of these were because they actually received
a kidney transplant. The others were removed because
they either died or presented with clinical changes
8
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contraindicating transplantation. The mean waiting period
for a kidney transplant was 2.4 years, with a mortality rate
of 1.6% [1].
The data just presented show that the number of kidneys

available in Italy has not satisfied the need for organs and,
therefore, throughout the year, the number of patients on
the kidney transplant waiting list has remained stable. The
situation has been similar worldwide.
ª 2018 Elsevier Inc. All rights reserved.
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Italian legislation regarding cadaveric organ donation
permits the harvesting of organs only from patients who,
during their lifetime, expressed their intention to donate
organs or, in cases of unexpressed denial, if the patient’s
relatives express consent to donation. This led to a shortage
of organ donations. Therefore, to expand the donor pool, it
has become necessary to utilize marginal donor organs.
Generally, a kidney is considered marginal when har-

vested from a donor >60 years old, or those between 50 and
59 years with 2 of the following characteristics: cerebro-
vascular accident as cause of death, hypertension, serum
creatinine >1.5 mg/dL, and, more generically, a kidney with
qualitatively reduced working parenchyma [2,3].
As ethical and legal issues related to nonstandard kidneys

have been considered and dealt with, the utilization of
marginal kidneys is now accepted for certain patients,
particularly elderly patients [4,5].
There is a subcategory of marginal kidneys, called sub-

optimal kidneys, with intermediate features between stan-
dard and marginal kidneys. Suboptimal kidneys are organs
that, although harvested from a standard donor, present
complex arterial anomalies (>2 arteries, although with a
single patch or separated so as to require a double anasto-
mosis or bench reconstruction); parenchymal damage, such
as focal sclerosis areas or sutured polar branches acciden-
tally damaged during organ harvest; or complex anomalies
of the excretory tract (complete double district), which can
lead to a quantitatively but not qualitatively reduced
nephron mass [6].
The lack of organ donation and the benefits trans-

plantation can provide to patients in ESRD are the main
reasons why suboptimal kidneys have come into use. Our
Table 1. Characteristics of

Donors

Anatomic abnormality Kidneys with:

(a) 4 arteries: 3 pts
(b) 3 arteries on single patch: 8
(c) 2 arteries on separate patch
(d) Reconstructed transected po
(e) Tied polar branch: 4 pts
(f) Complete urinary double dist

Cause of death Trauma 9 pts
Cerebrovascular accidents 40 p

Female 15 pts (1aþ3bþ5cþ2dþ1eþ3f)
Male 34 pts (2aþ5bþ12cþ7dþ3eþ5f
Age �40 y 10 pts (2aþ1bþ5cþ1dþ1f)
Age 41e55 y 33 pts (1aþ6bþ10cþ7dþ3eþ6f
Age �56 y 6 pts (1bþ2cþ1dþ1eþ1f)
eGFR �50 d

eGFR 51e80 18 pts (2aþ6bþ6cþ1dþ1eþ2f)
eGFR >80 31 pts (1aþ2bþ11cþ8dþ3eþ6f
Diabetes d

Hypertension 15 pts
BMI >31 14 pts

Abbreviations: BMI, body mass index; eGFR, estimated glomerular filtration rate; p
*Three-year follow-up. No recipient had anatomic abnormalities or major comorbid
goal in this study was to highlight some of the ethical
problems related to use or nonuse of suboptimal kidneys for
transplant.

MATERIALS AND METHODS

Between January 1999 and December 2015, 658 kidney transplants
from cadaveric donors were performed in our transplant unit, with
49 (7.5%) of these being suboptimal organs.

Patients transplanted with a suboptimal kidney, in addition to
being on the standard waiting list, were placed on a waiting list
dedicated only to patients who gave consent to receive a suboptimal
kidney. These patients were fully informed regarding the risks
associated with suboptimal kidney utilization. This information was
provided at the time of enrollment onto the waiting list and
reviewed on the day of transplant. On both occasions, patients
signed a specific consent document.

Of the 49 suboptimal kidneys, 3 had 4 arteries, 8 had 3 arteries on
a single patch, 17 had 2 separate arteries with small separate
patches sequentially anastomosed, 9 had a transected polar branch
reconstructed on a single aortic patch together with the main artery,
4 had a polar branch tied, and 8 had a complete urinary double
district (Table 1 and Fig 1).

RESULTS

All suboptimal kidneys transplanted in our transplant unit
showed good renal function with creatinine levels ranging
from 0.8 to 2.5 mg/dL, reached within 20 days. All patients
were alive and with a vital graft during the follow-up period
(range, 24e60 months). We had no major complications
(Table 2) and patients were satisfied with the clinical results.
After transplant, none of our patients complained about
incorrect or incomplete information on consent and neither
Donors and Recipients

Recipients*

pts
: 17 pts
lar branch: 9 pts

rict: 8 pts

d

ts
d

d

38 pts (2aþ6bþ14cþ8dþ3eþ5f)
) 11 pts (1aþ2bþ3cþ1dþ1eþ3f)

9 pts (6cþ1dþ2f)
) 29 pts (3aþ7bþ4cþ7dþ3eþ5f)

11 pts (1bþ7cþ1dþ1eþ1f)
36 pts (3aþ7bþ10cþ9dþ4eþ3f)
13 pts (1bþ7cþ5f)

) /
4 pts
39 pts

/

t, patient; y, year.
ities other than diabetes and hypertension.



Fig 1. Reconstruction of a polar branch.
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our group nor transplant unit was targeted for any legal
action from patients.

Ethical Considerations

It may seem evident and fair that all patients in ESRD
should receive optimal kidneys, but unfortunately this is not
possible. Thus, the lack of available donors makes use of
suboptimal kidneys necessary.
Transplant of a suboptimal kidneyda kidney with a

quantitatively but not qualitatively reduced amount of
working parenchymadpresents more technical difficulties
than a standard organ transplant and exposes the patient to
a higher risk of surgical complications [7e11]. Use of sub-
optimal kidneys may be associated with a higher risk of graft
loss and morbidity and mortality of patients, so their use
requires experienced surgeons [12e16].
Justification for the utilization of suboptimal kidneys

comes from the fact that, even if not ideal, it offers the
ESRD patient a better quality of life and longer survival
than dialysis. To not make use of suboptimal kidneys may
also potentially affect the chances of many patients to ever
receive a transplant [17].
It may seem ethically questionable to transplant a sub-

optimal organ that may lead to the need for graft ne-
phrectomy and return of the patient to the waiting list, with
enhanced technical difficulties in a further transplant along
with immunologic sensitization; however, suboptimal organ
utilization can be considered a better alternative to dialysis
or death while waiting for a transplant [18e21]. We must
Table 2. Complications Occur

Number of Kidneys

3 kidneys with 2 arteries of similar gauge with small
separate patches

Showed a
did not a

1 kidney with a complete double district Presented
4 kidneys with polar branch accidently tied Manifested

functiona
1 kidney with 4 arteries Showed a
also consider that even a transplant with an optimal kidney
could result in early loss of the graft, so not using a sub-
optimal kidney could imply condemning a patient to death
while waiting for the perfect organ that may never materi-
alize; indeed, even if the ideal organ does become available,
there is no guarantee the transplant would succeed. Further,
using a suboptimal kidney does not necessarily mean there
would be early graft loss [22].
Consent plays a very important role in the process leading

up to transplant of a suboptimal kidney. For consent to be
considered valid, it is necessary to provide the patient with
full, comprehensive, accurate information relating to
receiving a suboptimal kidney, including all benefits and
risks. If any information provided were found to be insuf-
ficient, falsified, or omitted, consent would be deemed
vitiated and invalid [23,24].
Negligent information before consent may also lead to civil

and penal action against the surgeon. If not correctly informed,
the recipient could claim indemnity for damages in the case of
earlier loss of the graft, as compared with prediction of the
organ’s survival for optimal kidney transplant [25,26].
The recipient must be sufficiently informed about the

transplant of a suboptimal kidney and all implications of
graft survival so that an informed, autonomous decision can
be made whether to accept or refuse the procedure. The
doctors involved are forbidden to omit information relating
to suboptimal kidney utilization even when they consider
this to be in the interest of the patient and that it may result
in the possibility of the recipient refusal [27,28].
red in Our Transplant Unit

Complications

thrombosis of the smaller branch that caused a localized infarct that
ffect the early functional recovery
leakage on postoperative day 7, treated with a conservative therapy
an ischemic zone during the reperfusion that did not affect the
l recovery
thrombosis of 2 of the 4 branches at 6 months posttransplant
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The unpredictability of when an organ will become
available is the reason why a potential recipient should be
informed on the opportunity to receive a suboptimal kidney
when placed on the waiting list, so as to provide the op-
portunity to express in advance the will to accept or refuse
the organ [29]. This question should be asked again to the
recipient, even at the time the transplant, highlighting the
specific characteristics that make that specific kidney a
suboptimal organ and the particular additional risks linked
to that organ. So, the patient has the right to change his/her
decision at any point up until the surgery takes place.
In our experience, the respect of all the points previously

listed and the sign of the consent occurred in the way
explained above, lead: on the ethical side, to the utilization
of suboptimal kidneys only in correctly informed patients
and conscious of the benefit and risks related to the utili-
zation of those organs; on the legal side, to the absence of
legal claims. We did not incur in any legal action as the
suboptimal kidney transplants we performed showed good
clinical results, so there was no animosity from the patients.
We emphasize that the steps taken and procedures we used
help to protect us in the event of legal actions.
It is important as to how selection of ESRD patients is

conducted among those who are candidates for receiving a
suboptimal kidney. In contrast to marginal kidneys, which
are usually transplanted in elderly recipients, suboptimal
kidneys may also be advantageous in young patients,
although this requires consideration of factors such as
weight, vascular and excretory tract conditions, and the
specifics of the suboptimal organ [30e33]. Kidneys with
quantitatively reduced nephron mass have shown better
results when transplanted in a recipient of smaller size than
the donor, preferably women [6,34].
One socioeconomic aspect that should also be considered

is how utilization of suboptimal kidneys offers certain eco-
nomic advantages, whereas missed utilization of an organ
already obtained during multiorgan harvesting is a waste of
economic resources within the national health system. That
is, in cases where the organ has ultimately not been used for
transplant, the economic resources used could have been
allocated elsewhere.
CONCLUSIONS

The utilization of suboptimal kidneys is still a controversial
subject. On the one hand, use of such organs seems to go
against the right of the patient to receive the best treatment
available; on the other hand, the lack of donors and evi-
dence of benefits of transplantation, even with suboptimal
kidneys, on a patient’s quality of life and its superiority to
dialysis, justify the use of such organs.
The ethical problems related to the use of suboptimal

kidneys will not be resolved until the time when optimal
kidneys are available for every patient in ESRD; however,
this is very unlikely, especially until law regarding donation
in our country will leave it to the altruistic consent of the
donor or of his/her relatives. So, in this setting of lack of
available organs, all resources should be used, including
suboptimal kidneys, leaving autonomy to the potential
recipient whether to accept or refuse the donation.
For successful transplantation of a suboptimal kidney it is

necessary to establish a proper match between organ and
recipient. Patient selection plays a fundamental role: the
recipient must be of lower weight and have less muscle mass
than the donor, so as to be adequate for the kidney’s
working parenchyma transplanted. Those characteristics are
generally identified in female recipient. The transplant of a
suboptimal kidney offers more technical difficulties than a
standard organ transplant and exposes the patient to a
higher risk of surgical complications, so the transplant must
take place in hospitals fully prepared for this type of surgery
and must be performed by experienced transplant surgeons.
Only in this way can the surgical risk related to the utiliza-
tion of suboptimal kidneys be acceptable.
The distinction between optimal and suboptimal kidneys

can lead to legal issues, such as the civil responsibility related
to incomplete information from doctor to patient. A correct
acquisition of consent is fundamental to decrease the risks of
legal actions. Doctors must provide complete and honest in-
formation about the risks related to use of suboptimal kidneys
to allow the patients to evaluate the risks and benefits of
transplant of such organs and to take their decision in com-
plete autonomy and freedom. Negligent information before
consent may lead to civil and penal action against the surgeon.
Under such circumstances doctors play an essential role

by providing correct and complete information to the
recipient about the risks and benefits related to receiving
the specific suboptimal kidney in relation to the recipient’s
clinical condition. The patient, once correctly informed, can
then make an autonomous decision as to whether to accept
or refuse donation.
We believe that the use of suboptimal kidneys should be

expanded because it has shown good clinical results and
carries fewer potential ethical issues than use of marginal
kidneys. In our view, this could also be be an option for
young patients affected by ESRD.
REFERENCES

[1] Data from the Centro Nazionale Trapianti. http://www.
trapianti.salute.gov.it/imgs/C_17_pubblicazioni_2478_allegato.pdf/.
2015 [accessed 15.03.2016].

[2] Kulcarni S, Cronin II DC. Ethical tension in solid organ
transplantation: the price of success. World J Gastroenterol
2006;12:3259e64.

[3] Port FK, Bragg-Gresham JL, Metzger RA, Dykstra DM,
Gillespie BW, Young EW, et al. Donors characteristics associated
with reduced graft survival: an approach to expanding the pool of
kidney donors. Transplantation 2002;74:1281e6.

[4] Foss A, Heldal K, Scott H, Foss S, Leivestad T,
Jørgensen PF, Scholz T, Midtvedt K. Kidneys from deceased donors
more than 75 years perform acceptably after transplantation.
Transplantation 2009;87:1437e41.

[5] Santangelo M, Zuccaro M, De Rosa P, Tammaro V, Grassia S,
Federico S, et al. Older kidney donor transplantation: five years’
experience without biopsy and using clinical laboratory and macro-
scopic anatomy evaluation. Transplant Proc 2007;39:1835e7.

http://www.trapianti.salute.gov.it/imgs/C_17_pubblicazioni_2478_allegato.pdf/
http://www.trapianti.salute.gov.it/imgs/C_17_pubblicazioni_2478_allegato.pdf/
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref2
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref2
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref2
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref3
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref3
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref3
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref3
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref4
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref4
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref4
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref4
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref5
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref5
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref5
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref5


110 INCOLLINGO, PELUSO, PELOSIO ET AL
[6] De Rosa P, Santangelo M, Ferrara A, Pelosio L,
Vallefuoco DM, Caggiano L, et al. Suboptimal kidney: the experi-
ence of a single transplant unit. Transplant Proc 2004;36:488e90.

[7] Santangelo M, Spinosa G, Grassia S, Clemente M,
Caggiano M, Pelosio L, et al. In situ elongation patch in right kidney
transplantation. Transplant Proc 2008;40:1871e2.

[8] De Rosa P, Santangelo M, Scala A, Vallefuoco DM,
Caggiano L, Imbriaco M, et al. Difficult vascular conditions in
kidney transplantation. Transplant Proc 2006;38:1040e3.

[9] Santangelo ML, Bracale UM, Carlomagno N, De Rosa D,
Spiezia S, Scotti A, et al. Kidney transplantation and large anas-
tomotic pseudoaneurysm. Transplant management considerations.
Ann Ital Chir 2013;84:275e9.

[10] Santangelo M, De Rosa P, Spiezia S, Spinosa G, Grassia S,
Zuccaro M, et al. Healing of surgical incision in kidney trans-
plantation: a single transplant center’s experience. Transplant Proc
2006;38:1044e6.

[11] SantangeloM,ClementeM, Spiezia S,Grassia S,Di CapuaF,
La Tessa C, et al. Wound complications after kidney transplantation
in nondiabetic patients. Transplant Proc 2009;41:1221e3.

[12] Kumar MS, Panigrahi D, Dezii CM, Abouna GM, Chvala R,
Brezin J, et al. Long term function and survival of elderly donor kid-
neys transplanted into young adults. Transplantation 1996;62:1242.

[13] Attività di donazione prelievo e trapianto in Italia. Anno
2001dCentro nazionale Trapianti Istituto Superiore di Sanità.
Rome: Editrice Composition; 2001.

[14] Makiyama T, Tanabe K, Ishida H, Tokumoto T,
Shimmura H, Omoto K, Toma H. Successful renovascular recon-
struction for renal allografts with multiple renal arteries. Trans-
plantation 2003;75:828.

[15] Santangelo M, Clemente M, De Rosa Paride, Zuccaro M,
Pelosio L, Caggiano L, et al. The finding of vascular and urinary
anomalies in harvested kidney for transplantation. Transplant Proc
2007;39:1797e9.

[16] Santangelo M, Ferrara A, Grassia S, Spiezia S, Zuccaro M,
Caggiano M, et al. Transplantation and young surgeons in Italy.
Transplant Proc 2006;38:1201e2.

[17] Pascual J, Zamora J, Pirsch JD. A systematic review of
kidney transplantation from explanted criteria donors. Am J Kidney
Dis 2008;52:553e86.

[18] Schold J, Srinivas TR, Sehgal AR, Meier-Kriesche HU. Half
of kidney transplant candidate who are older than 60 now placed on
the waiting list will die before receiving deceased-donor transplant.
Clin J Am Soc Nephrol 2009;4:1239e45.

[19] Cronin AJ. Making the margins mainstream: strategies to
maximise the donor pool. In: Farrell AM, Prince DP, Quigley M,
editors. Organ shortage: ethics, low and pragmatism. Cambridge,
UK: Cambridge University Press; 2011.

[20] Criscitiello C, Viale G, Gelao L, Esposito A, De
Laurentiis M, De Placido S, et al. Crosstalk between bone niche and
immune system: osteoimmunology signaling as a potential target for
cancer treatment. Cancer Treat Rev 2015;41:61e8.
[21] Iaffaioli RV, Tortoriello A, Santangelo M, Turitto G,
Libutti M, Benassai G, et al. Phase I dose escalation study of
gemcitabine and paclitaxel plus colony-stimulating factors in pre-
viously treated patients with advanced breast and ovarian cancer.
Clin Oncol 2000;12:251e5.

[22] Douglas JF, Craig WJC. Long-term survival after renal
transplantation. In: Cecka MJ, Terasaki PI, editors. Clinical trans-
plants 2010. Los Angeles, Calif: UCLA Immunogenetics Center;
2010. p. 133e9.

[23] Cronin AJ. Ethical and legal issues related to the donation
and use of nonstandard organs for transplants. Anesthesiol Clin
2013;31:675e87.

[24] Ferrarese A, Pozzi G, Borghi F, Pellegrino L, Di Lorenzo P,
Amato B, et al. Informed consent in robotic surgery: quality of
information and patient perception. Open Med (Poland) 2016;11:
279e85.

[25] Cronin AJ, Douglas JF. Directed and conditional deceased
donor organ donations: laws and misconceptions. Med L Rev
2010;18:275e301.

[26] Polistena A, Di Lorenzo P, Sanguinetti A, Buccelli C,
Conzo G, Conti A, et al. Medicolegal implications of surgical errors
and complications in neck surgery: a review based on the Italian
current legislation. Open Med (Poland) 2016;11:298e306.

[27] Johnston C, Holt G. The legal and ethical implications
of therapeutic privilege- is it ever justified to withhold treat-
ment information from a competent patient. Clin Ethics 2006;1:
146e51.

[28] Ferrarese A, Pozzi G, Borghi F, Marano A, Delbon P,
Amato B, et al. Malfunctions of robotic system in surgery: role and
responsibility of surgeon in legal point of view. Open Med 2016;11:
286e91.

[29] Cronin AJ, Douglas JF. Non-standard kidneys for trans-
plants: clinical margins, medical morality, and the law. Med Law
Rev 2013;21:448e73.

[30] Chavalitdhamrong D, Gill J, Takemoto S, Madhira BR,
Cho YW, Shah T, et al. Patient and graft outcomes from deceased
kidney donors age 70 years and older: an analysis of the Organ
Procurement Transplant Network/United Network of Organ
Sharing database. Transplantation 2008;85:1573e9.

[31] Ojo AO. Expanded criteria donors: process and outcomes.
Semin Dial 2005;18:463e8.

[32] Piscitelli P, Santoriello A, Buonaguro FM, Di Maio M,
Iolascon G, Gimigliano F, et al. Incidence of breast cancer in Italy:
mastectomies and quadrantectomies performed between 2000 and
2005. J Exp Clin Cancer Res 2009;28:86.

[33] Criscitiello C, Giuliano M, Curigliano G, De Laurentiis M,
Arpino G, Carlomagno N, et al. Surgery of the primary tumor in de
novo metastatic breast cancer: to do or not to do? Eur J Surg Oncol
2015;41:1288e92.

[34] Hariharan S, McBride MA, Bennet LE, Cohen EP. Risk
factors for renal allograft survival from older cadaveric donors.
Transplantation 1997;64:1748e54.

http://refhub.elsevier.com/S0041-1345(18)30858-3/sref6
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref6
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref6
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref7
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref7
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref7
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref8
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref8
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref8
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref9
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref9
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref9
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref9
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref10
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref10
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref10
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref10
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref11
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref11
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref11
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref12
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref12
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref12
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref13
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref13
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref13
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref14
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref14
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref14
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref14
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref15
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref15
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref15
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref15
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref16
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref16
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref16
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref17
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref17
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref17
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref18
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref18
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref18
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref18
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref19
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref19
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref19
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref19
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref20
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref20
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref20
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref20
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref21
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref21
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref21
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref21
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref21
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref22
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref22
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref22
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref22
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref23
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref23
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref23
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref24
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref24
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref24
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref24
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref25
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref25
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref25
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref26
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref26
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref26
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref26
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref27
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref27
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref27
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref27
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref28
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref28
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref28
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref28
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref29
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref29
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref29
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref30
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref30
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref30
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref30
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref30
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref31
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref31
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref32
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref32
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref32
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref32
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref33
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref33
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref33
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref33
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref34
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref34
http://refhub.elsevier.com/S0041-1345(18)30858-3/sref34

	Ethical Issues in the Use of Suboptimal Kidneys for Transplants: An Italian Point of View
	Materials and Methods
	Results
	Ethical Considerations

	Conclusions
	References


