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“Transfusion-associated graft-versus-host disease (TA-GVHD) is a possible
complication of blood transfusion that occurs when viable donor T cells proliferate and
engraft in immunodeficient patients after transfusion.” It is a delayed, serious and life-
threatening reaction occurring later than 24 hours after the start of the transfusion.

Signs and Symptoms

TA-GvHD develops 4-30 days after the transfusion is completed. Clinical symptoms
include: fever, maculopapular rash, generalised erythroderma, toxic epidermal
necrolysis, vomiting, abdominal pain, diarrhoea, coughing, pancytopenia, electrolyte
imbalance or aplastic bone marrow.?

Mortality in TA-GvHD is estimated to be between 90% and 100%. According to criteria
devised by the National Health and Safety Network (NHSN), the diagnosis of TA-GVHD
is based on a combination of characteristic clinical findings and a tissue biopsy
consistent with GVHD with imputability established via the demonstration of leukocyte
chimerism (cells of more than one person in one body, more than one set of DNA),
specifically donor cells in Recipient tissue.”
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What factors influence TA-GvHD?

The severity of the disease is strongly influenced by these three factors:

1. the degree of immunological status of the patient
2. the degree of HLA similarity
3. the number of donor cells in the blood components #

“Development of TA-GvHD requires that the blood products contain
immunocompetent cells. Importantly, the recipient must express tissue antigens absent
in the donor and the recipient must also be incapable of mounting an effective immune
response to destroy the foreign cells. In cases of TA-GvHD, donor cells replicate and
attack the recipient (host), who in turn is unable to mount an adequate immune
response.” ©

“It is far better for this disease
to be prevented than to be
diagnosed or cured.”

Who is at risk?

The following main groups of patients are traditionally thought of as at-risk groups and
viable cells may trigger the disease in the following recipients:

Patients on immunosuppressive drugs

Newborns (poorly developed immune system)

Recipients with immunodeficiency

Intrauterine transfusion

Component for transfusion is from close family member of recipient (HLA-like
products)
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In these conditions the patients are immunocompromised and may not recognise
foreign viable cells in the transfused blood. Immune cells in the transfused blood then
attack the tissues of the host - often with fatal outcomes. ¢

How to prevent TA-GvHD?

The latest SHOT report with no fatalities due to TA-GvHD in 2020 is the best proof that
it is far better for this disease to be prevented than to be diagnosed or cured: TA-GvHD
is almost always fatal, with a lower than 10% survival rate. The most common method
for preventing TA-GVHD is irradiation of blood components to inactivate residual cells.
“Gamma rays and X-rays are similar in their ability to inactivate T cells in blood
components at a given absorbed dose.”

“Various studies have shown that the effect of irradiation on cells is dose dependent:

5 Gy eliminates cell proliferation, 15 Gy results in an 85% to 90% reduction in mitogen
response, and 50 Gy results in a 95% to 98.5% reduction in mitogen response. Although
a minimum dose of 15 Gy causes DNA breakage and prevents T cell proliferation, the
recommended transfusion practice in the United States is that the centre of a
component bag should receive 25 Gy (versus 50 Gy in some countries), and any other
area outside the bag centre should receive a minimum of 15 Gy (versus 25 Gy in some
countries).” 8

For more detailed information, Theodora Foukaneli and a number of co-authors
published an update on the use of blood component irradiation to prevent TA-GvHD in
2020, on behalf of the BSH Transfusion Task Force.” We also recommend listening to
episode 013 of the Blood Bank Guy Essentials Podcast for more information on TA-
GvHD and other transfusion-related complications.
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