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Indications for Irradiated Blood
Components

Fetus receiving intrauterine or exchange transfusion —
Immune system not mature

Low Birth Weight Neonates (< 1,250 grams) receiving
transfusions - immunodeficient

Congenital Immune Deficiencies — e.g. Severe Combined
Immunodeficiency Syndrome (lack of B and T cells);
Wiskott-Aldrich Syndrome

Allogenic Bone Marrow Transplant patients —
Immunosuppressed — e.g., leukemia patients

Autologous Bone Marrow Transplant patients —
Immunosuppressed — e.g., lymphoma patients

Patients receiving both chemotherapy & radiation therapy
for hematologic malignancies

Previously sensitized human leukocyte antigen (HLA)
matched or cross-matched patients



TAGVHD Definition

Due to viable lymphocytes contained Iin
blood components in the transfusion ‘bag’

Occurs in severely immmunocompromised
patients

TAGVHD syndrome characterized by:
fever, liver dysfunction, skin rash,
diarrhea, and bone marrow hypoplasia

Onset in less than 30 days following
transfusion
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TAGVHD Fatality Rate

» Up to 90% fatal for affected patients

* Morbidity (degree of iliness) high as
TAGVHD develops

* No good therapy known for TAGVHD
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Preventing TAGVHD

* Blood component irradiation to eradicate
lymphocytes

* Blood recommended be irradiated close to
transfusion to avoid potassium buildup
through ‘leaky’ cell membranes

« Gamma ray dose: 15 to 30 Gy (1500 to 3000
rads)
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Blood Irradiation for Solid Organ
Transplant

« Considered controversial

« Several case reports of transfusion
associated GVHD in solid organ transplants

« Transfusion associated GVHD in solid organ
recipients may be on the rise:

— Use of more potent immunosuppressant
drugs in solid organ transplant

— Transplants are now performed in older
patient populations who tend to be more

Immunosuppressed
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Blood Irradiation for Solid Organ
Transplant

* The solid organ transplant program at
Mayo Clinic Florida was established in
1998 and universal irradiation of blood
products was started in January 2004.
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MCF Transplant History

Transplant Volumes by Year

Lung Heart Liver Pancreas Kidney Total
Lung Pancreas
4 54

1998 5

1999 97 97
2000 141 14 1 6 162
2001 6 12 0 175 48 2 7 250
2002 9 15 2 167 63 4 7 267
2003 g 21 0 171 64 5 11 281
2004 6 23 3 245 81 1 12 371
2005 6 32 1 246 76 B 11 380
2006 14 26 1 218 94 0 21 374
2007 22 35 0 165 92 1 & 323
2008 18 40 0 170 85 2 11 326

2009 27 42 0 166 a4 0 7 336



Liver Transplant Outcome at Mayo Clinic Florida

Number of 805 1218
Transplants

One-year graft 77% 89.7% 84.8%
survival
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2009 United States Largest Liver
Transplant Programs

« 192 — UCLA
» 166 — MCF
« 153 — UCSF

1

Scientific Registry of Transplant Recipients, www.ustransplant.org.
Accessed October 9, 2010
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X-ray Irradiator Issues

» Capacity — At MCF irradiate approx.
1500 products/month; 18,000/year

e Uniform Irradiation :+ N

* Maintenance — Raycell full service
contract - $72K over 3 yrs (max 2 power
supplies and 1 tube during 3 yr period).
Optional 2" PM visit/yr - $15K over 3
yrs (recommended for high use
machines, i.e, > 130 products/wkyf) ¥4 LN






X-ray Irradiator Issues

* Review of irradiators published in
International Society of Blood Transfusion,
Vox Sanguinis (2010) 98, 78-84."

« Conclusions

“The advice of the US Nuclear Regulator
Commission Task force to phase-out of Cs-137
irradiators in 2 years to prevent terrorists from
using isotopes is at present not followed in any
country, although in France the national strategy
agrees with this advice.”

“Phasing-out of Cs-137 irradiators is, except in
France, not considered at present.”

T Problems with irradiators; Authors: K. Tadokoro, H. W. Reesink, S. Panzer,
et. al.
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