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Pediatric Cardiac Surgical Training
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ACGME Congenital Fellowships
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Surgical Sam: Boston Children’s Hospital
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“Partial Heart Transplantation”

AAAAAAAAAAAAAAAAAAAA

For Children College of Medicine
L od by A Palmer Medical Conter Fou ion



Evidence-based surgical hypothesis: Partial heart
transplantation can deliver growing valve implants
for congenital cardiac surgery

Taufiek Konrad Rajab
Surgery 2021 Apr;169(4):983-985.
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https://pubmed.ncbi.nlm.nih.gov/?term=Rajab+TK&cauthor_id=32948337

Partial Heart Transplantation
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Aortic valve annular diameter
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RESEARCH PROTOCOL Organs WILEY

Partial heart xenotransplantation: A research protocol in
non-human primates

Taufiek Konrad Rajab' | Corbin E. Goerlich’® | Joseph M. Forbess® |
Bartley P. Griffith’ | Muhammad M. Mohiuddin®
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Whole Heart Xenotransplantation
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Surgeon Year Location Donor Survival
Hardy 1964 Jackson, MS Chimp 2 hours
Cooley 1968 Austin, TX Sheep 10 min
Marion 1969 Lyon, Fr Chimp “quickly”
Barnard 1977 Cape Town, SA Chimp 4 days
Bailey 1984 Loma Linda, CA Baboon 20 days
Religa 1992 Sosnhowiec, Pol Pig 23 houa
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A new report on an era
of medical failure
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“Immunosuppression alone will not suffice”
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Generation of fibroblast cell line
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The world'’s first xenotransplants of trans-
genic human-pig hearts into human
recipients may be performed at the
Papworth Hospital in Cambridgeshire,
UK, early next year. This follows the
announcement that Imutran Ltd, in
Cambridge, has made significant headway
in overcoming the problem of hyperacute
rejection, a major hurdle in the use of
animal organs for human transplantation.

At a meeting at the Royal Society of
Medicine in London in September, David
White, research director of Imutran, said
that in the company’s latest trials two
out of ten monkeys were still alive more
than 60 days after receiving pig hearts.
The median survival was 40 days,
whereas control (non-transgenic) pig
hearts lasted 55 minutes. This contrasts
with a maximum survival of 30 hours
recorded using a similar approach by K.R.
McCurry et al. in the United States (see
Nature Medicine 1, 423-427; 1995).

The technique involves transferring
genes for human complement inhibitor
proteins into a pig fetus and inducing the
pig to express the proteins, thereby trick-
ing the human immune system into
seeing the pig organ as human.
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Pig-to-human heart transplant
slated to begin in 1996

Each monkey received levels of im-
munosuppressants similar to those given
human transplant recipients. Examina-
tion of two monkeys on days 34 and 35
with the pig hearts still beating showed
them to be normal, with no signs of
rejection.

Approvals for the trial will now be
sought from the ethics committee at the
hospital. It is expected that five or six
people will receive pig hearts in the initial
trial. Likely candidates will include people
with rare tissue types for whom there is
little chance of a suitable human donor.

John Wallwork, director of cardiac
transplantation at Papworth, and a non-
executive director of Imutran, said, “This
research is now well advanced and we are
making excellent progress in developing
animal organs for transplantation — but
it is important to understand that
it will be several years before they are
offered routinely as an alternative.”

In the UK there are almost 6,000 people
currently on the waiting list for a donor
heart; in the USA 30,000. Fewer than half
are likely to receive a heart transplant.

NUALA MORAN
London
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nature medicine

Article https://dol.org/10.1038/s41591-024-03429-1

Transplantation of a genetically modified
porcineheartintoalivehuman
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Gene knock out of SLA class | antigens (swine leukocyte
antigens; analogues of HLA)

Transgenic expression of programmed death-ligand ! (PD-L1)

Graft cytotoxic lymphocyte-associated molecule-4 ligand
production

Knock out PERVs (porcine endogenous retroviruses)
Eliminate need for exogenous immunosupression
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