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A MESSAGE FROM THE PRESIDENT

“If at first the idea is not absurd, then there is no hope for it.” -Albert Einstein

Innovation, change, or those absurd ideas are all predecessors to advancement. However, as we
all know, no matter how big the change is, there are many challenges in moving an idea from the
initial concept to clinical practice. While there are always early adopters of change, it is typically
for people to be hesitant to introduce new ways of thinking if the old ones aren’t really broken.
We are very fortunate for the risk-takers in our field who have embarked on journeys that were
once likely deemed as absurd and are now part of standard clinical practice. One such idea and
the theme of this newsletter is ABO-Incompatible (ABO-1) Heart Transplants. This year we
celebrate the 25th anniversary of the first every ABO-I Heart Transplant that was performed at the
Hospital for Sick Children in Toronto under the guidance of Dr. Lori West and the willingness of the
surgeon, Dr. lvan Rebyeka. Since the first publication of the original 10 children who underwent an
ABO-I transplant, there have been hundreds of children that have benefitted from this listing
strategy. In this newsletter, we will hear about the start of and success of an ABO-I program in
Spain by Dr. Manuela Camino and the clinical evolution of ABO-I transplants from Drs. Simon
Urschel and Lori West.

This newsletter will also be the last newsletter for me as President of the Pediatric Heart
Transplant Society. | wanted to take a moment to thank everyone for their hard work and to say
that it has been a privilege to work with everyone to help grow PHTS, to increase our reach as a
society, and to develop a strategic plan for the future. Over the last two years, the PHTS has seen
a lot of change and | hope this change will make us stronger as a community and will set the
foundation for the coming years. | want to thank you for all your support and | am very excited to

see what the future holds for PHTS. Stay safe,

Jennifer Conway, MD, FRCPC
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IMPLEMENTATION OF ABO INCOMPATIBLE HEART

TRANSPLANT PROGRAM IN SPAIN

Written by: Dr. Manuela Camino

ABO incompatible heart transplantation ( ABOi HT ) initiated in Canada by the Toronto group led by Dr. Lori J West is currently a
reality having proven a survival rate similar to compatible Heart Transplant (1). The impact of the implementation strategy in
Canada prioritizing urgency over blood group compatibility has achieved a significant reduction in waiting list mortality in
younger infants (2).

As you know Spain is the world leader in organ donation. However, in the period from 2010-2017 the probability of
transplantation in children under one year of age was 55% and even lower (30%) in infants under 3 months of age with a wait list
mortality rate of 30% according to data from The National Transplant Organization (NTO). The annual number of donors under
one year of age was scarce (4 per year). Furthermore, from January 1, 2011 to December 31, 2014, 15 donors less than 15 kg
and age < 3 y.o could not be accepted due to blood group incompatibility.

According to data from the Spanish Heart Transplant Registry, pediatric HT activity commencing in 1984, by 2017 456 pediatric
HT had been performed, 30% in children = 1 y.o with an average of 4 transplants per year.

Our center performs 50% of HT in infants for the whole country, therefore, due to the data, the decision was taken to implement
an ABO incompatible HT program. Dr. Lori J West was invited to our Annual Meeting in Madrid in 2016 and she committed to
guiding us. We also contacted Dr. JC Alejos and the UCLA Perfusion Team for the exanguinotransfusion technique.

The Pediatric HT Unit, the Transfusion Service and the Perfusion Team prepared a local protocol for ABO incompatible Heart
Transplant (based on the Toronto protocol). The key points were:

A. FREE-ISOHEMAGLUTININ BLOOD TRANSFUSION POLICY

1. Begun from the moment of inclusion on waiting list : red blood cell concentrates of receptor blood group or 0
(non washed) , Plasma AB blood group and Platelets AB blood group (or washed ) to avoid passive
isohemaglutinins. The transfusion Service created a patient transfusional report and a warning in the computer
system to avoid errors.

2. The same transfusion policy was maintained during surgery (to increase safety and avoid errors) in ABOi HT.

3. In the case of incompatible donor, a blood sample from the donor was sent to our Transfusion Service where once
verified the transfusion policy was modified postsurgery according to Toronto protocol.

B. ISOHEMAGLUTININS

1. For inclusion for ABO incompatible Heart Transplant isohemagglutinin titers should be < 1:8
2. Titers <1:4 are safe to aortic cross clamp release.

3. Inall cases of incompatible ABO Heart transplant (regardless of titers) a modified by pass circuit with additional
reservoir is mounted.
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C. IMMUNOSUPPRESSION was the same as in compatible Heart Transplant

The Pediatric Heart Transplant Unit carried out an in-hospital ABOI HT diffusion program prior to the year of implementation
to offer information and safety especially focused on the special transfusion protocol.

Finally in November 2017 the program was initiated at our center and in January 2018 the first successful ABOi HT was
performed in Spain in a 5 month, 5 kg infant with Hypoplastic Left Heart Syndrome and Hybrid procedure.

During the setup of the program several meetings were held with the other Pediatric HT groups in Spain, we shared our
local protocol and worked together for implementation and designed a National ABOi HT protocol. Once all the groups were
prepared, during the National Transplant Organization Annual Meeting criteria for organ distribution were modified by
consensus in April 2018 : “Donors = 15 kg will be offered prioritizing urgency over blood group compatibility “

The Initial impact of the ABO incompatible program in Spain after one year of implementation was analyzed and published
(3) proving a significant reduction in waiting list mortality rates. Posteriorly according to data from the NTO, comparing the
number of inclusions of infants < o = 1 year prior to implementation (2015-2017 ) with the post implementation period
(2018-2010) a significant increase in number of transplants was observed ( 19 to 42) as well as a significant decrease in
waiting list mortality (26% to 9.5% ).

We believe that the strategy of maintaining a isohemaglutinin-free transfusion policy from the moment of inclusion is
possible and reduces the need for exanguinotransfusion at the moment of the surgery simplifying the procedure.

We think the use of AB column (4) during the bypass to eliminate isohemaglutinins (published by the Great Ormond group)
may be an good alternative to exanguinotransfusion in patients with positive titers at the moment of surgery to reduce the
quantity of blood products.
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ABO-Incompatible Heart Transplantation

Written by: Drs. Simon Urschel and Lori West

Clinical evolution of ABO-incompatible heart transplantation (ABOi HTx)

In the 1990s infants needing heart transplantation were facing greater than 50% waitlist mortality. Driven by this desperate
situation and based on knowledge of the immature immune system during early childhood, especially in response to
polysaccharide antigens such as those defining the ABO-blood groups, clinician-researchers in Toronto, Canada performed the
first series of intentional ABOI HTx in 10 infants published in 2001(1). Antibodies against the non-self blood group antigens,
ubiquitous in adults and older children, were known to be absent or low in this age group, slowly evolving during age 6-12
months. Thus infants awaiting transplant could have expanded access to organs independent of the donor blood group,
resulting in greater numbers of children surviving to transplant and fewer donor organs wasted. Exceeding these goals, the first
ten patients showed a unique change in development of ABO antibodies in the years after transplant (1, 2): antibodies towards
the donor blood group as measured by erythrocyte agglutination remained minimal. Encouraged by these findings the approach
was included as a general option in Canadian listing guidelines and embraced throughout Canada, followed by first cases in
Germany and the United Kingdom (3). Eventually UNOS policies allowed allocation of infant hearts to ABOi recipients, however,
only secondarily if the organ was not claimed first for an ABO-identical then an ABOc recipient, and with very restrictive criteria
(recipient isoagglutinin titers <1:4 and age <1 year). Despite the cautious approach with ABOi initially offered to children with
significantly worse risk profiles than ABOc (4), Everitt et al. reported shorter wait times for ABOI recipients in the United States
(5) with comparable survival and frequency of acute rejection in the first year. Long-term data from the original cohort (6) and a
large international study on 55 patients from 7 centers in Canada, Europe and the United States (7) reported similar rates of
acute rejection and graft vasculopathy when comparing infants recipients of ABOi and ABOc transplants. This study also
confirmed persistent imnmune tolerance specific to the donor blood group with isoagglutinin titers absent or multiple log-steps
below normal values and no reported cases of late antibody-mediated rejection (AMR). Limits and boundaries remain unclear:
In 2015 Irving et al. reported outcomes of patients whose ages and isoagglutinin titers would previously have been considered
prohibitive, with reasonable success rates in patients up to 8 years of age and with titers as high as 1:256 (8). Similarly, older
patients receiving B-cell depletion for HLA-sensitization may become candidates for ABOi transplant after experiencing
reduction in isoagglutinins, reflecting depletion of their ABO-directed B-cell inmunity. Tyden et al. reported successful
intentional ABOI HTx in 2 carefully selected and pre-treated adults, and an analysis of the ISHLT registry found that adult
patients unintentionally transplanted with hearts from ABOi donors had a high mortality of 35% in the first year, however, similar
conditional survival after the first year as for ABOc recipients.

Immunology of ABO-incompatible transplantation

The key immunological difference of the ABO histo-blood group structures (ABH-antigens) in comparison to other relevant
antigens such as HLA is their carbohydrate nature, with strong parallels to polysaccharide structures forming the capsule of
certain bacteria such as Hemophilus influenzae type B (HiB), Streptococcus pneumoniae and meningococcus. These bacteria
result in dramatically higher incidence and severity of infections during the first two years of life than later childhood, the same
period revealing reduced levels of ABO antibodies and long-term tolerance to donor ABH-antigens. Our research team
previously showed that key deficits in T-independent (Tl) alternative pathways of B-cell activation, using the interplay between
the complement system and the B-cell co-receptor; facilitate ABO-directed B-cell tolerance and graft accommodation (9). We
further found that CD27+ memory B-cells are the main population responding to Tl stimulation, and that the IgM-expressing
subgroup of these cells is the sole B-cell population specifically activated by non-self blood group erythrocytes (10). These
cells are nearly absent at birth in peripheral blood and spleen of healthy and transplanted children, reaching near adult values
only by about five years of age, and their maturation is altered after ABOI transplantation. Interestingly, we observed that
children after ABOi HTx showed significantly lower prevalence of de novo class Il HLA antibodies than ABOc HTx recipients of
similar age (11), a finding that has been confirmed by other studies. This suggests that tolerance to donor ABH antigens may
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result in an overall more accepting immune response to other (graft) antigens, but also raises a concern about potentially
reduced immune response to infections, especially with polysaccharide encapsulated bacteria. So far, neither a benefit of a
potentially less aggressive overall anti-graft response including HLA-directed immunity, nor a higher frequency of infections
with encapsulated bacteria in ABOi HTX has been documented.

PHTS-ABOI transplant studies

These immunological observations and associated concerns drove analyses arising from a PHTS proposal on ABOi HTx.
Another primary question was how widely ABOi HTx listing and transplantation have become in recent years and whether a
tendency to reserve this approach for sicker patients is still observed in the most recent era as it was described in a previous
PHTS study (4). Conclusions of these studies are summarized below and a more detailed description can be found in the PHTS
graphic and lay summaries:

A current era analysis of ABOi listing practice and impact on outcomes in young children requiring heart
transplantation

We have studied 2039 children <2 years of age reported to the PHTS from 2010 to 2018. While listing for ABOi transplant
increased from 49% to 72%, patients listed for ABOi had more risk factors, suggesting that centers were still concerned to use
this newer approach in more stable patients. 239 children received an ABOI heart, with the yearly proportion going from 15% in
2010 to 40% of transplanted children in the last reported year. Those listed for ABOi transplant received an organ sooner,
especially when they were blood group O, the chance to survive until transplant was similar. After transplantation survival was
not different between ABO compatible and incompatible transplants. This study shows that ABOi transplantation has become
standard practice for children under 2 age years in the past 10 years and this has reduced waiting times, especially for blood
group O children. Although there is still a tendency to reserve ABOi donors for sicker patients, survival after transplant is not
different from ABOc transplant recipients.

Clinical outcomes of children receiving ABO-incompatible versus ABO-compatible heart transplantation: a
multicentre cohort study

Analyzing children after heart transplantation younger than 2 years of age between 1999 and 2018, 364 had received an ABOI
transplantation and 1842 a compatible (ABOc) heart providing information on over 11 000 patient-years of follow-up. We
compared the ABOi children with all ABOc recipients but also with 728 ABOc children that were matched for age, diagnosis,
clinical situation and year of transplantation since we noticed clinical differences. Children receiving ABOi heart transplants in
the first 2 years of life have equal survival to those after ABOc transplant and have no higher risk of rejection, graft
vasculopathy or tumors. ABOi recipients encounter less severe infections overall and particularly with encapsulated bacteria;
therefore, the observed changes in the immune system do not result in a higher risk of post-transplant complications, but
rather a lower risk. For this age group, receiving an ABOI heart is safe and may even provide some benefits.

Conclusions and ongoing challenges:

ABOI HTx has evolved to a widely accepted standard option for infants in many areas, however, inclusion criteria, limitations,
management and monitoring approaches remain variable. Recent studies using PHTS data have provided invaluable clinical
insight on ABOI HTx outcomes, safety and increasing acceptance of this approach. This will encourage more centers worldwide
to adopt this strategy to allow earlier transplantation of young children and reduce numbers of non-allocated organs.

A challenge to efficient application of ABOI organ transplantation, as well as comparison of protocols and post-transplant
clinical courses, arises from lack of standardization in techniques to quantify ABO antibodies and to characterize their fine
specificities and isotypes. Some ABH-antigen carbohydrate subtype-chains present on erythrocytes are not identical to
subtype-chains expressed on vascular endothelium (ie, of cardiac tissue).
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Consequently, antibodies detected by erythrocyte agglutination assays may not reflect antibodies actually posing a threat to
the transplanted organ. Current efforts focus on development and validation of assays to quantify and characterize serum ABO
antibodies towards the graft ABH-antigens using microarray (12) or standardized multiplexed cytometry (Luminex™)
‘solid-phase’ technology. These technologic developments and their analysis in research studies, together with increasing
clinical experience, will allow improved risk assessment and more precise delineation of boundaries of safe ABOi HTx as well as
the potential for immune manipulation to expand the pool of eligible recipients in regards to age and transplanted organs.

The immunological studies in this unique patient population open a window to explore the impact of immaturity on the immune
response to polysaccharide and combined antigens that may have major impact on treatment and prophylaxis of infectious
diseases and also autoimmune mechanisms.
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Kyle Hope, MD, MS
Many congratulations to an Early Career member- Dr.
Kyle Hope (a freshly minted attending at Texas
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PHTS Virtual Fall Membership Meeting

Wednesday, November 10, 2021
7:00-9:00pm ET

Registration information coming soon!
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We're going virtual again!
Make sure to follow us on
social media to see the

latest updates for our PHTS
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Information Corner

Job Postings

Advanced Practice Provider Levine Children’s Hospital Pediatric Cardiology - Pediatric Heart
Failure/VAD/Transplant Cardiology APP position

: Levine Children’s Hospital Congenital Heart Center is seeking an additional full-time Pediatric
p Am,um Heart Transplant/VAD/Heart Failure Nurse Practitioner or Physician Assistant to join a team of 1
Nurse Practitioner, 2 Transplant Cardiologists and 2 Transplant Coordinators.
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Contact: Gonzalo Wallis at Gonzalo.Wallis@atriumhealth.org

PEDIATRIC TRANSPLANT COORDINATOR/NP OPPORTUNITY IN SO CAL

The Pediatric Acute Care Nurse Practitioner/Transplant Coordinator provides vital support to a

UCLA Health world-class Heart Transplant program. Serve a critical role in delivering life-saving patient care.

Experience unmatched professional challenge and growth. At UCLA Health, you can do all this
and more.

Contact: Juan Alejos at JAlejos@mednet.ucla.edu

Medical Director Heart Failure/Transplant/VAD Program at Nemours'

NemOUI'S. Nemours Children’s Hospital, Delaware (formerly Nemours Alfred |I. duPont Hospital for Children)
 ————
i . in Wilmington, Delaware is hiring a Medical Director for Heart Failure, Transplant, and Advanced
Children’s Health System } 9 . 9 P
Cardiac Therapies/VAD program.

Contact: Zac Wilberger at zac.wilberger@nemours.org

More job postings can be found on PHTS Basecamp under Resources for Job Opportunities
If you are interested in advertising with us,
Please email DeAnna Archer (deannabeckham@uabmec.edu) with your job postings.




