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Autologous blood
donation in support of
cardiac surgery: a
preliminary report on a
hospital-based
autologous donor
programme

PH. Pinkerton MD FRCPC

The purpose of this study was to assess the success or otherwise
of the introduction of an autologous blood programme in sup-
port of cardiac surgery in reducing patient exposure to allo-
geneic blood products and to assess the guideline of two units
as the collection schedule for such patients. Sixty-six patients
were enrolled in the programme provided they met defined clin-
ical conditions and donated one, two or three units of blood
at seven-day intervals, using isovolaemic conditions. One minor
vasovagal adverse reaction was recorded. Of the 66 patients,
51 (77%) avoided allogeneic red cells and 42 (64%) received
no allogeneic product. If each patient deposited two units, 51
(77%) would have required no allogeneic red cells; if three units
were deposited, 57 (86%) patients would have required no al-
logeneic red cells, but 60 units would be surplus to requirements.
Comparison of 52 patients for coronary artery bypass grafting
who were autologous donors, with 130 patients undergoing the
procedure before the availability of autologous blood, supports
the suggestions that there is increased readiness to initiate trans-
Jfusion of autologous blood and that exposure to allogeneic
red cells is reduced. However, exposure 10 allogeneic products
of all kinds is not reduced. It is concluded that the collection
of two units of autologous blood is appropriate for most eligible
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patients and that this reduces exposure to allogeneic red cells.
However, the failure 1o influence allogeneic blood product ex-
posure implies that if autologous blood donation for this group
of patients is to contribute to reduced patient exposure to al-
logeneic donors, critical appraisal of the need for transfusion
of blood components other than red cells will be required.

Cette étude vise a évaluer les résultats de la mise en opération
dun projet dadministration de sang autologue en chirurgie
cardiaque. Ce programme a été implanté dans le but de di-
minuer le contact aux produits sanguins allogéniques et d'éva-
luer le bien-fondé de la collecte de deux unités de sang en
chirurgie cardiaque. Soixante-six patients ont été recrutés pour
ce projet. Ils devaient rencontrer certaines conditions cliniques
et avaient déja offert une, deux ou trois unités de sang a sept
Jours diintervalle avec maintien de l'isovolémie. Une réaction
mineure vasovagale a été enregistrée. Chez ces 66 patients, 51
(77%,) ont évité les transfusions d’hématies allogéniques et 42
(64%) n'ont regu aucun autre produit sanguin allogénique. Si
chaque patient avait fait un dépét de deux unités, 51 (77%)
nauraient eu pas besoin d’hématies allogéniques; avec un dépot
de trois unités, 57 (86%) des patients n'auraient pas eu besoin
d'hématies allogéniques mais 60 unités auraient été recueillies
en surplus. La comparaison de 52 donneurs autologues soumis
a une chirurgie de dérivation coronarienne avec 130 patients
soumis a la méme chirurgie avant la mise en marche du projet
supporte la notion que l'initiation de transfusions autologues
gagne du terrain et que lexposition a des hématies allogéniques
diminue. Cependant, l'exposition & des produits allogéniques
de toutes provenances demeure la méme. En conclusion, la
cueillette de deux unités de sang autologue est appropriée pour
la plupart des patients éligibles, ce qui réduit l'exposition aux
hématies allogéniques. Cependant, lincapacité dinfluer sur
l'exposition aux autres produits sanguins allogéniques signifie
que si la cueillette de sang autologue pour ce groupe de patients
devait contribuer @ diminuer lexposition a des donneurs allogéniques,
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il faut maintenant évaluer plus précisément les besoins de trans-
fusions de produits sanguins autres que les hématies.

In the last few years, there has been an increasing interest
in the use of autologous blood for support of elective
surgery, mainly as a result of increasing concerns about
transmissible disease, but also because of evidence to in-
dicate immunosuppressive effects of allogeneic transfu-
sion and the possibility of increased liability to post-
surgical infection or recurrence of malignant disease.'
In some centres, a considerable contribution to the total
blood supply is derived from autologous donation.

For cardiac surgery,>’ the use of pre-deposited au-
tologous donor blood has been shown to be effective in
reducing exposure to and dependence on allogeneic blood.
Furthermore, collection of blood from donors with car-
diovascular disease does not appear to be accompanied
by an increased frequency of adverse reactions. 7

Autologous donor programmes are more readily ac-
cessible to patients in the United States than in Canada,
where the blood collection system does not readily pro-
vide for appropriate medical supervision at donor clinics
and patients with cardiovascular disease are generally ex-
cluded. Without the tradition of hospital-based blood
donor clinics as in the United States, Canadian hospitals
have been unwilling or unable to find the resources to
mount widely available systematic autologous blood
donor clinics. In June 1991, such a service was instituted
here and, since September 1991, has accepted patients
for cardiac surgery.®®

This paper describes our experience from initiation of
the programme until December 31st, 1993 in respect of
66 patients undergoing cardiac surgery, during which pe-
riod a total of 680 patients were enrolled as autologous
donors in preparation for a variety of elective surgical
procedures.® A total of 1478 cardiac surgical procedures
was carried out here in the same period.

Methods

Patients are provided with an information brochure and,
having selected this option, are referred to the programme
by the attending surgeon. Patients are required to meet
certain criteria for fitness to donate®® which are similar
to those in wide use in centres in the United States and
are described in detail elsewhere.®® Cardiovascular ex-
clusion criteria include blood pressure (systolic <90
mmHg or >200 mmHg, diastolic <50 mmHg or >110
mmHg), unstable angina pectoris, severe stenotic heart
valve disease, left main coronary artery insufficiency,
cerebrovascular disease (previous stroke or transient
ischaemic attacks) and congestive cardiac failure. Dona-
tions are generally scheduled at weekly intervals with the
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last donation no less than 72 hr before surgery. Patients’
general health is assessed by the donor room nursing staff
according to a standard protocol and any questions re-
quiring medical assessment are referred to medical staff
on call. Blood is collected from patients for cardiac
surgery using an isovolaemic technique with 500 ml nor-
mal saline. A database has been compiled which includes
information on the amount of blood requested, collected
and used, the nature of the surgical procedure conducted,
the use of allogeneic products (supplied by the Canadian
Red Cross Society’s Blood Transfusion Service) and ad-
verse reactions.

The actual use of blood and products, both autologous
and allogeneic, is confirmed in the blood bank computer
system (Hemocare®), where the use of each unit of prod-
uct issued has been verified within one working day of
transfusion. The amount of blood collected is generally
two units, although occasionally more or less may be
obtained depending on the number requested by the sur-
geon, the time available before surgery and the condition
of the patient. Of our 66 patients, 44 donated the usual
number of two units, 15 donated one unit and for the
remaining seven patients, three units were obtained. Eight
patients were deferred from further donation after dep-
ositing one or more requested units because of intercur-
rent infection (usually upper respiratory tract) or poor
venous access. Several patients donated fewer than the
requested number of units because insufficient time was
available between enrollment in the donor programme
and scheduled surgery. One of the 66 patients suffered
a minor vaso-vagal reaction at the end of the second
donation. No other adverse effect has been noted.

Of the 66 patients, 52 underwent coronary artery by-
pass grafting and the remainder underwent a variety of
procedures.

The term “wastage” is used to identify blood collected
and not used, and “avoidance” to indicate absence of
exposure to allogeneic blood products including packed
red blood cells (PRBC), platelets, plasma and cryopre-
cipitate.

Blood and blood product consumption from 130 con-
secutive patients undergoing coronary artery bypass graft
(CABG) before the introduction of the autologous pro-
gramme has also been obtained from the Hemocare®
database and is compared with the 52 patients in the
autologous programme who underwent CABG. This
comparison was undertaken with the recognition that the
historical nature of these controls and differences in case
selection require caution in interpretation of differences.

Results
For 66 patients, 125 units were collected and 94 (75%)
were used (Table I). Fifteen of the 66 patients enrolled
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TABLE I Collection and use of units of autologous blood and use of
units of allogeneic packed red blood cells (PRBC) for cardiac surgery
in 66 patients
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TABLE II  Use of blood products other than red cells by 66 patients
enrolled in the autologous blood programme and undergoing cardiac
surgery

Blood( Red cells

Autologous

Collected  Used Allogeneic
Procedure (n) (n) )
Coronary artery bypass graft 96 76 25

(CABG) (52) @7 (13)

Other 29 18 7

a9 a9 @
Total 125 94 32

(66) (57) (15)

*(n): number of patients.
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FIGURE I Use of red cells by 66 patients enrolled in the autologous

blood donor programme undergoing cardiac surgery.

in the programme received one or more units of allo-
geneic PRBC and 51 (77%) avoided the use of allogeneic
PRBC. There was “wastage” of 25% of the units col-
lected. The ability of autologous donations to meet the
requirements for red cell transfusion are illustrated in Fig-
ure 1. Fifteen patients predeposited one unit, 44 predep-
osited two units and seven deposited three units.

Data not provided in the Table or Figure indicate that
had two units been collected from each patient, 51 (77%)
of patients would have avoided allogeneic PRBC (the
same number as was seen in practice) and that had three
units been collected from each patient 57 (86%). would
have avoided allogeneic PRBC but there would have been
additional wastage of 60 units, assuming the same trans-
fusion decisions had been made.

In Table II, the use of allogeneic products other than

Red cell product used
Blood product Autologous only Autologous
used or none plus allogeneic
Platelets* 55,56,66,6(Nt 11,3,5,6,6,6,12,12,
12, 18 O)t
Plasma§ . 2,4, 2t 2,2,2,3,4(51
Cryoprecipitate* 8 (It 8,8,8, 8 (4)t

*Number of donors for each product supplied.
t(n): number of patients in group.

1A single apheresis platelet product.
§Number of units used.
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FIGURE 2  Exposure to allogeneic blood products of 66 patients
enrolled in the autologous blood donor programme who underwent
cardiac surgery with cardiopulmonary bypass. The number of patients
in each group is noted at the top of the columns.

PRBC is presented, divided into two categories; those
receiving no allogeneic PRBC, and those receiving both
autologous blood and allogeneic PRBC. Further analysis
indicates that of the 66 patients in the study, 42 (64%)
received no allogeneic product, seven (11%) received al-
logeneic PRBC, eight (12%) received allogeneic PRBC
and other product, and nine (14%) receive no allogeneic
PRBC but did receive other allogeneic product.

The total exposure to allogeneic products is summa-
rized in Figure 2.

Comparison of exposure to allogeneic products of 52
autologous donors and 130 patients not pre-depositing
their own blood is presented in Table III. Sixty-three of
the latter received no transfusion at all compared with
six of the 52 autologous donors; thirty-two of the 52 au-
tologous donors received no allogeneic product compared
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TABLE IIl  Autologous donors and non-donors compared in respect
of those receiving no transfusion and those receiving no allogeneic
product

Number Number
Number receiving no  receiving no
receiving no  allogeneic allogeneic
Patients transfusion  product red cells
Autologous donors 6 32 39
(52
Autologous non-donors 63 63 69
(130)
Pt <0.00001 >0.05 <0.02

*(n): total number of patients in the group.
tCalculated using Chi-square test with Yates correction,

with 63 of 130 non-donors. Finally, 39 of 52 (75%) au-
tologous donors received no allogeneic red cells compared
with 69 of 130 (53%) of non donors.

Discussion

Sixty-six patients of a total of 1478 undergoing cardiac
surgery between September 1, 1991 and December 31,
1993 enrolled in an autologous blood donor programme
for pre-surgical deposit. The use of this programme is
based on the patients’ option to choose autologous blood
support for their surgery, their fitness to participate based
on defined clinical criteria,®® and sufficient time to collect
blood before surgery.

There is wide variability in the use of blood and blood
products in support of cardiac surgery. Thus, Goodnough
et al,' in assessing data from 18 hospitals, found that
the mean red cell use in first-time coronary artery by-
pass graft surgery (CABG) varied from 0.4 to 6.3 units
per case. In six hospitals, more than 50% of patients
received plasma, whereas in nine hospitals, less than 20%
received plasma. Similarly, four of 18 centres used pla-
telets for 50% or more of patients and eight out of 18
used platelets in 10% or less. Only three hospitals at the
time of the surgery provided autologous blood donor pro-
grammes. These results clearly indicated a need for the
review of policies regarding blood and blood product use.

Autologous blood support represents one means of re-
ducing exposure of patients to allogeneic blood products,
and programmes have been successfully and safely in-
troduced elsewhere-” with minimal adverse effects of do-
nation, as has been noted here. Thus, Love et al. reduced
allogeneic red cell exposure from 62% to 36% with an
average donation of 1.97 units of autologous blood (using
an average of 1.7 units) with little difference in the use
of other products. In another study,® 77 of 102 patients
donating a mean of 4.1 units autologous blood avoided
use of allogeneic blood, compared with 23 of 110 patients
not participating in the autologous programme. Finally,
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Owings et al.” reduced allogeneic red cell exposure from
82% of patients to 27% (i.e., an avoidance rate of 73%)
by introduction of an autologous blood donor pro-
gramme.

In the present study, the cohort of 66 patients enrolled
in this programme has achieved 77% avoidance of al-
logeneic red cell transfusion, with only one patient ex-
periencing an adverse effect of donation, an experience
which is similar to other studies.!’'? The data presented
here would also seem to confirm the appropriateness of
a schedule of two units of autologous blood for most
patients undergoing cardiac by-pass surgery, as the col-
lection of an additional unit per patient would result in
substantial wastage with little additional benefit.

The use of non-red cell allogeneic products compro-
mises the purpose and integrity of the concept of au-
tologous blood support for surgery, providing additional
allogeneic donor exposure. This is particularly evident in
the use of platelets and cryoprecipitate which are usually
made available for transfusion in multi-donor packs. Car-
diovascular surgery has traditionally used large amounts
of such support and has been a major consumer of pla-
telets in the past,'>! even though evidence of need in
the form of thrombocytopenia was frequently lacking, '
The observations of Goodnough et al.'% on the heter-
ogeneity of practice in 18 hospitals support the need for
careful evaluation of prophylactic therapy, and an algo-
rithm for decisions regarding blood component use has
been proposed. !

In the comparison of 130 patients undergoing CABG
without predeposit and 52 autologous donors undergoing
CABG, it appears that autologous donors received trans-
fusion more frequently than the “control” population, Fur-
ther, although the 52 autologous donors showed improved
avoidance of allogeneic red cell transfusion (from 53%
to 75%), the difference in exposure to allogeneic blood
products of all kinds was not different. These conclusions
must be interpreted with caution due to the historical
and unmatched nature of the controls. Nevertheless, they
support the suggestion that blood component use is a
consideration in determining the appropriateness of au-
tologous blood programmes for this group of patients.
Further, they support the idea that there is less reluctance
to initiate transfusion with autologous than allogeneic red
cells in association with surgery.

If autologous blood programmes are to have an impact
on patient exposure to allogeneic donations (as opposed
simply to supplementing the blood supply), critical ap-
praisal of the need to transfuse blood products will be
essential in every patient.
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