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Dear Editor,

End-stage organ failure is one of the most important public health
concerns in the Unites States and around the world. Not only is there a
shortage of human organ donors for people on waiting lists, there have
been recent articles that highlight the fact that thousands of donated
organs such as heart, kidney, lung, pancreas and liver are not being
utilized because of conservative acceptance criteria [1]. Even if the
number of accepted donated organs were increased, it would still not be
enough to transplant everyone needing organ replacement. Some ways
to relieve this shortage would either be to extend the life of the re-
cipient by applying a short-term life saving artificial organ or bioreactor
until a suitable donor is found or to find an alternative source for the
donor organ.

Xenotransplantation has been proposed for many years as a way of
filling the void of human organ donors. Although the roadblocks facing
animal to human xenotransplantation are formidable, recent advances
in the pre-clinical field are bringing us closer to making this a reality.
The majority of the work has been focused on pigs as donors due to
several reasons such as similar anatomy and physiology to humans.
However, perhaps the greatest reason to focus on pigs is the valuable
experience that has been accrued in genetically engineering pigs to be
more compatible with the human immune system. Compatibility has
advanced even further with the event of the CRISPER/Cas9 system
(replacing such techniques as somatic cell nuclear transfer) that offers a
high degree of specificity in construct design and results in pigs with
multiple genetic alterations [2]. The available alterations, including
complement and coagulation regulatory proteins, the blockade of
costimulatory molecules and mTOR inhibition have resulted in longer-
term function of xenografts [3,4].

Needless to say, developing and generating these potential donors is
costly but the potential benefit will be to prolong human life that is now
lost due to organ donor shortages. With the prospect of clinical trials
not far off, every advantage needs to be taken to protect a functioning
graft before it proceeds to a point that failure is imminent and rescue is
not possible. The report by Iwase et al. outlines a way to predict an

impending graft failure 2–3 days before conventional indicators such as
a rise in serum creatinine or troponin T. They suggest thrombocyto-
penia and a fall in plasma fibrinogen precede conventional signs of graft
failure and if present; further investigation of graft status is warranted
[5].

The techniques used in Iwase et al. provide a valuable tool to know
even earlier than current indicators, when to start rescue therapies for a
transplanted whole organ xenograft. Early indications of graft failure
are extremely important in xenotransplantation because of the many
redundant pathways in the body by which foreign tissue can be re-
jected. For clinical xenotransplantation to be successful, these pathways
must be controlled.
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