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Abstract
Transfusion-associated graft-versus-host disease (TA-GVHD)
is a usually complication of transfusion of blood component
containing T lymphocytes what recently has also involved
immunocompetent patient. Gamma irradiation of cellular
blood components has been the mainstay against TA-GVHD,
nevertheless there is litlle information in the literature about
current transfusion medicine practices regarding gamma irra-
diation of blood prod ucts. This work presents an overview of
the Brazilian reality and suggests policies to optimize TA-
GVHD prevention.
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Introduction
Prior to 1990, graft-Versus-host disease
was considered a relatively rare adverse
reaction to blood transfusion in some im-
munocompromised recipients. However,
this complication is acquiring greater sig-
nificance not only for immunocomprom-
ised patients but for apparently immuno-
competents recipients as well. This change
has been brought about by a number of new
developments in blood transfusion and sur-

gical practice, including the increasing use
of directed donations from family members
as a safeguard against potential disease
transmission form random donors.

TA-GVHD induced through allogeneic
blood transfusion is a serious problem for
immunocompromised patients, being fatal
in more than 90% of the cases (1). The T
lymphocytes from the donor's blood prolif-
erate and differ in answer to antigen of dis-
tinct histocompatibility. The T cells itselves
or secondary mechanisms attack therec
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tor cells, determining the appearance of
TA-GVHD, which prevention requires that
T cells (helper and suppressor) are elimi-
nated from the blood components to be
transfused. The limen T cells concentration
needed to stimulate the appearance of TA-
GVHD is not known, although the innu-
merable experiments with animals and
clinical experiments. From the results ob-
tained with animal samples, estimates that a
minimum of 107 lymphocytes per kilogram
of receptor weigh must be necessary to in-
duce the disease. In human beings, a low
concentration like 8xlO4 lymphocytes have
caused lethal GVHD (2). Based on human
clinic experiences, suggests that an amount
of 104 to 105 T cells per kilogram would be
enough to cause TA-GVHD. The variance
in threshold numbers of T cells necessary
to incite the GVHD reaction may be attrib-
utable to the varying degrees of HLA (Hu-
manus Leukocytes Antigens) disparity in-
volved in the marrow transplant conditions
studied. This way, a small amount of T
cells can be enough to cause a reaction in
cases of HLA-mismatched marrow grafting
as opposed to cases involving HLA phe-
notypic identity between donors and re-
ceptors. Also it is possible that difficulties
in quantify a very low number of residual
concentration of T cells to be the cause of
difference between the limen related. So,
would be necessary to remove from the
blood components all the T cells, physically
measurable, to avoid completely a GVHD
associated to transfusion. However, until
now, does not exist any method capable to
execute this level of leucoreduction. A
extended storage to 4° C, glycericolization,
freezing at -70° C and subsequent deglyc-
ericolization could reduce 1-2 logio of the
leukocytes existents, but doesn't elimenate
them totaly, being these remaining cells
showed mitoticly active. The use of second
and third generation filters doesn't get a
lower leucoreduction than 3-4 logto, being
the lethal DEVH cases registered after a

transfusion of red cells administrated by
these filters.

The irradiation tecnique of the blood
components with gamma rays (that come
from sources of 137 Cesium of specific
irradiators to blood and cobalt teletherapy
equipments) and x-rays of linears accelators
is the only one available that, depending on
the irradiation dose, is capable to eliminate
completely the lymphocytes mitotic poten-
cial. However, due to high doses needed
(15-35 Gy) and the short interval (minutes)
where must be administrated to blood com-
ponents to avoid their deterioration, the
irradiation equipments used need sources
with high activities (24 to 96 TBq). With
this, the armoring requisites become critic
and the final cost reaches very high
amounts, inaccessible to most of the Bra-
zilian Institutions. This work shows a
study of the Brazilian reality on the field of
blood irradiation and one alternative to
solve this problem through a proposal to
build a national irradiator using exhausted
sources of cobalt teletherapy.

Materials and methods
For an appropriate diagnostic of the present
situation of blood irradiation in the country,
was necessary to appraise the demand and
offer of this job. On the offer's side, ap-
peals to the National Nuclear Energy
Commission. For this, was searched in-
formation about the quantity, geographic
localization and initial activity registered of
the cobalt teletherapy units in the country.
On the demand's side, was appraised about
the Brazilian reality on blood irradiation,
through a survey on the 56 regional hemo-
center in the country. Using this methodol-
ogy was permited to know a Brazilian real-
ity in the blood irradiation field on the fol-
lowing aspects:
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1) If the institution utilizes irradiated blood
and if it has own means to do it.
2) The irradiation methods utilized.
3) The irradiation details as far as doses
used, type, volume and demand of irradi-
ated components.
4) The methodology used in the quality
control of process, product and equipments.
5) The alternatives to specific irradiation.

Results
From the 56 surveys sent to regional hemo-
centers, 28 (50%) returned and were anal-
ised. Observed that:

1) Irradiation facilities: a) 2 institutions
utilize specific irradiators for this; b) 4 in-
stitutions have the local facility to irradiate
its blood components ( x-rays of linear ac-
celarators or gamma rays of cobalt ther-
apy); c) 1 institution doesn't have local
facility and utilizes other hospitals for its
irradiation needs.
2) Irradiation doses used: a) 2 institutions
irradiate the blood components with doses
between 15 to 20 Gy; b) 4 institutions irra-
diate the blood components with doses
between 21 to 25 Gy; c) one institution ir-
radiates the blood components with doses
between 26 to 30 Gy.
3) Total units of irradiated blood and previ-
sion of demand increasement: 782 blood
units have been weekly irradiated by this
institutions with increasement prevision
higher than 30% on the next 3 years.
4) Quality control: 2 institutions do the
quality control of the blood components
irradiated and only one does the equipment
quality control.

Based on the survey done on the Na-
tional Nuclear Energy Commission, about
the geographic localization of radiotherapy
services, showed that 63 % of the regional
hemocenters could have its blood compo-
nents irradiated for the teletherapy services.

Conclusions
The Graft-Versus-Host Disease associated
to blood transfusion is a hard disease to
diagnostic, rare (for a homozygotic popula-
tion happens, approximately, one case in
600 heart surgery) although fatal in most
cases. Recent studies(3) have shown that
the disease does not restrict to immuno-
compromised patients, but manifests in
immunocompetent patients and, also in
those that suffer autologous transfusions.
This shows the necessity to adopt a meth-
odology to prevent the disease. The Bra-
zilian situation in the blood irradiation field
showed similar results to the ones recently
publicated by members of the Blood Bank
American Association (4). In this study
verified: a) a heterogenity in the dose
choice to inactive the lymphocytes; b) that
only the big hematology centers have facil-
ity to blood irradiation. This heterogenity
in the dose choice is attributed to the fact of
not knowing the lymphocytes quantity nec-
essary to develop the disease.

A Cesium-137 irradiator cost approxi-
mately $ 200,000 and clearly, not every
regional hemocenters could absorb this
cost and would have to give up other facili-
ties to irradiate its blood components. This
would be able to get through a national
program of blood irradiation with an alter-
native to solve the problem through the
construction of irradiators that uses ex-
hausted sources by the cobalt therapy
services.
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