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EEETTVS#@ Many patients are donating their own blood before sur- transfusions can have a
gery to avoid blood-borne infections, often on the advice of their number of possible ad-
physicians. But autologous blood transfusion, while safer than verse effects, including
allogeneic transfusion, is not completely risk-free. It is also expen- hemolytic transfusion reactions
sive, its benefits are difficult to assess, and its increasing popular- and transmission of infectious dis-
ity raises many difficult ethical issues, such as whether the benefit eases."” Autologous transfusions,
of allogeneic transfusion supports its additional expense. which are safer, are increasing in

popularity, along with other ef-

BEEGTET Record-keeping, collection, and transfusion errors forts to decrease the adverse ef-
are occasional risks of autologous transfusions. In addition, fects of allogeneic transfusion.””
risks associated with blood donation, from mild dizziness to In 1980 only about 10% of hospi-
precipitation of angina, should be considered when high-risk tals in the United States had
patients are referred for autologous collection.  Only approxi- autologous blood collection pro-
mately half of autologous units collected are actually used, and grams.* Since then, autologous
the cost per quality-adjusted year of life saved may be as high transfusion has grown almost ex-
as $1 million, depending on the type of surgical procedure. ponentially and now accounts for

Although recombinant human erythropoietin can stimulate approximately 8.1% of all blood
red blood cell production before autologous donation and de- collections and 4.1% of all trans-
crease the need for transfusion, it is not clear whether this fusions in the United States.t?
strategy, which can cost thousands of dollars per patient, will This tremendous growth raises
be cost-effective.  Perioperative hemodilution may become many medical, economic, and
an important component in efforts to reduce patient exposure ethical issues.
to allogeneic blood, but its use remains controversial. Nevertheless, the benefits of

autologous blood donation and
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to measure,”’ and prospective

and comprehensive data are
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TABLE 1
MARKERS OF INFECTIOUS DISEASE

IN AUTOLOGOUS BLOOD COLLECTED AT THE CLEVELAND CLINIC

in the preceding year, and
in 20 of the 34 services,
autologous blood was actu-

Disease marker

No. of positive units

ally transfused to the wrong

patient before the mistake

1994 :

(n = 1883) (n=2104) was caught.”” In another

Hepatitis C virus antibody 41 (2.2%) 51 (2.4%) study, the New York State
Human immunodeficiency virus antibody 1 (0.05%) 2 (0.1%) Department of Health
Hepatitis B surface antigen 7 (0.4%) 6 (0.3%) found that of 124 601
Human t-lymphocyte lymphotropic virus-I antibody 1 (0.05%) 10 (0.5%) autologous units collected

Elevated alanine aminotransferase concentration,
hepatitis B core antibody, or positive serologic
test for syphilis

One or more infectious disease markers

167 (8.9%)

217 (11.5%)

before surgery and 64 500
units salvaged during sur-
gery, four patients received
blood from another pa-

195 (9.3%)

264 (12.5%)

*Positive (reactive) on initial screening tests but not necessarily confirmed positive with

supplementary or confirmatory assays

to decrease the need for allogeneic blood have been
studied over the past decade.!' Preoperative autolo-
gous blood collection, perioperative blood salvage,
perioperative hemodilution, recombinant human
erythropoietin (EPO) therapy, and combinations of
these approaches have all been advocated.

Physicians affect patient decisions

As physicians counsel patients about the use of
autologous donation, they must take into account
behavioral, emotional, clinical, and educational is-
sues,'”'" and the influence that physicians have on
their patients’ decisions. In a recent Cleveland
Clinic survey, when we asked 110 patients why
they opted for autologous blood, only 20% cited
fear of infection, but 68% said their physicians had
recommended it.'®

CLINICAL ISSUES

Even though autologous blood is safer than allo-
geneic blood, it is not necessarily 100% safe.”" Phy-
sicians and patients considering autologous blood
donation need to understand the problems of trans-
fusion errors, transfusion reactions, the rare adverse
reactions to blood donation, and infections when
weighing the cost and benefits.

Transfusion errors are rare, but do occur

The College of American Pathologists surveyed
3852 transfusion services in 1992 and found that
34 (0.9%) of the services had reported incidents of
autologous blood being issued to the wrong patient
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tient (4 of 189 101 or
0.0021%), and three pa-
tients received allogeneic
blood when autologous
blood was available." It is not known if the errors
were associated with any significant morbidity or
mortality.

Autologous blood
can cause transfusion reactions

Bacterial contamination of autologous blood dur-
ing collection and storage can cause a transfusion
reaction, just as it can with allogeneic blood. In
theory, the incidence of bacterial infection should
be similar in both types of transfusions; in practice,
clinicians should be alert to this possibility and treat
transfusion reactions as such regardless of the source

of the blood.?

Adverse reactions
to giving blood are rare, but do occur

Several studies have addressed the safety of
autologous blood donation.”** The incidence of ad-
verse reactions during blood donation is probably no
higher (approximately 2.7% to 4.3% of patients) in
autologous than in allogeneic donors, even though
autologous donors tend to be older and sicker. Ad-
verse reactions can range from mild dizziness and
light-headedness (common) to the precipitation of
angina and cardiac arrest (rare). In properly super-
vised and structured programs, autologous donation
has proved safe in children, pregnant women, cardio-
vascular patients, and other high-risk patients.”**

In 11 studies performed between 1974 and 1994
in cardiovascular patients, adverse effects occurred
during the drawing of 42 (2.8%) of 2647 autologous
units from 1526 patients.”>* Of the complica-
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tions, 23 were mild, seven were moderate, and 12
were severe. Some of the severe reactions noted in
two studies were in patients taking isosorbide dini-
trate,”>”’ who may require special attention.”

Autologous donors have a higher
prevalence of infectious diseases

Most studies of blood donors have found higher
rates of infectious disease in autologous donors than
in allogeneic donors, and intermediate rates in di-
rected donors.™” However, these studies are not
always easy to compare.” For example, the preva-
lence is higher if first-time donors (known to have a
higher rate of infectious disease) are included. The
prevalence also varies depending on whether indi-
vidual units or individual donors are analyzed.

Table 1 lists the prevalence of infectious disease
markers in autologous units collected at the Cleve-
land Clinic in 1993 and 1994. The one autologous
donor found to have antibodies to human immu-
nodeficiency virus (HIV) by enzyme-linked immu-
nosorbent assay (ELISA) in 1993 was confirmed
HIV-positive on subsequent Western blot testing;
the two patients found to have HIV antibodies in
1994 were subsequently found not to have them on
Western blot testing.

Because autologous donors rarely meet all the
standard donor requirements for allogeneic blood
donation, unused autologous units are almost never
given to other patients. We follow this policy at the
Cleveland Clinic. Keeping track of the few units
that would meet all acceptable criteria would not be
worth the additional paperwork, expense, and time.

Other unresolved clinical issues surrounding allo-
geneic transfusion (eg, a possible association with can-
cer recurrence) may continue to encourage, support,
and refine the indications for autologous donation and
transfusion, at least under certain circumstances.***

ECONOMIC ISSUES

Autologous transfusion is expensive
Approximately half of the autologous blood col-
lected in the United States is not used. At the
Cleveland Clinic in 1994 we collected, or acquired
from outside sources, 3490 units of autologous red
blood cells for our preoperative patients. Of these,
we actually used 1703 units (ie, the discard rate was
51.2%). Recent papers have addressed the cost-ef-
fectiveness of autologous blood programs,””*** an
issue that is far from resolved.'>***° There does seem

SEPTEMBER 1996

to be general agreement, however, that such pro-
grams are expensive and that cost-cutting strategies
should be pursued.”'***+

Birkmeyer et al*® found that autologous blood
donation cost more than $300 000 per quality-ad-
justed year of life saved in unilateral hip replace-
ment—and $1 147 000 in unilateral knee replace-
ment. In coronary artery bypass grafting, the cost
ranged from $508 000 to $909 000 per quality-ad-
justed year of life saved, but was as low as $158 000
in younger patients.”’ Etchason et al® found the
added cost of substituting an autologous unit for an
allogeneic unit in several surgical procedures ranged
from $68 to $4783, and the cost per quality-adjusted
year of life saved ranged from $235 000 to more than
$23 000 000. These studies tested different strate-
gies to reduce the cost of autologous transfusions,

but the results were highly variable and question-
able.’*®

Cost-cutting strategies

One way to cut costs is to use less blood. Guide-
lines for autologous blood use have general appeal as
an effort to decrease the overcollection of red blood
cells.™" One strategy is for hospitals to develop a
“maximum surgical blood order schedule” for
autologous blood, similar to those currently used by
surgeons and blood banks to guide how many units
of blood to crossmatch before any particular surgical
procedure. More controversial cost-cutting meas-
ures include not testing autologous donors and
blood units for infectious diseases, not separating
whole blood into specialized components, and hold-
ing patients responsible for the additional costs of
collecting and storing their own blood.” Eliminating
infectious-disease testing, for example, could save
millions of dollars each year in the United States.

Not separating whole blood into specialized com-
ponents may also save money, but individual institu-
tions should assess the needs of their physicians and
patients before doing so. In March 1994, Gerald A.
Hoeltge, MD and I surveyed the 42 staff physicians
who order most of the autologous transfusions at our
hospital and asked them to choose one of three
options for preparing autologous blood. Thirty-three
physicians (79%) responded. Most (30, 91%) pre-
ferred the current policy of providing both red blood
cells and fresh frozen plasma, often commenting
that adequate levels of coagulation factors were an
important clinical consideration (factors V and VIII
are lost if plasma is not fresh frozen). At other hospi-
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TABLE 2

ADVANTAGES AND DISADVANTAGES OF PERIOPERATIVE HEMODILUTION"

Cost—approximately
$10 per 1000 units of EPO,

Possible advantages
Provides fresh whole blood
~ Platelets are viable and functional
Reduces clerical errors
Decreases allogeneic blood use and exposure

Decreases blood viscosity with potential improvement in tissue perfusion

Patient carefully monitored during blood collection
Functional coagulation factors preserved

Possible disadvantages
Adverse effects due to acute anemia
Increased edema due to crystalloids

Potential adverse effects on wound healing or lung function

Increased tissue hypoxia

~ Increased risk of perioperative myocardial ischemia and infarction
Patient starts operation with a relatively low hemoglobin and hematocrit

Actual clinical use is limited

not including pharmacy
charges, nursing costs, ad-
ministrative costs, syringes,
and needles—is one of the
major drawbacks to using
EPO more widely. Doses
needed to enhance preop-
erative autologous blood
donation or to decrease al-
logeneic blood transfusion
in the perioperative period
could cost thousands of dol-
lars for a single patient.”

“Based on Stehling and Zauder, reference 66; and Gillon, reference 67

tals, the need for autologous fresh frozen plasma may
not be as important, and another autologous compo-
nent (eg, whole blood) may be preferred for the
types of surgery performed.

Whether any of these measures would actually
make autologous collection more cost-effective,
however, remains questionable and unproven.”**

Of interest, in the survey of autologous donors at
the Cleveland Clinic cited above,'® 79% of those
surveyed felt their health insurance should pay for
autologous donation, but 18% indicated they would

be willing to pay up to $100 per unit of autologous
blood collected.

ERYTHROPOIETIN AND TRANSFUSION

Recent studies have examined the use of EPO to
increase the number of units of blood that a patient
can donate before surgery and to decrease the need
for allogeneic blood transfusions.*”® This drug ap-
pears to be safe and to cause few serious side effects
when used in autologous donors.”® Goodnough®
analyzed two published studies and found that
thrombosis, a major complication, occurred in four
(2.5%) of 163 autologous blood donors—but two of
them had received EPO and the other two had
received placebo. Less-serious adverse effects, in-
cluding dizziness and hypertension, occur more fre-
quently, in approximately 14% of patients in one
study.® It is not clear whether EPO itself causes such
symptoms or if blood-volume changes are responsi-
ble.®" Additional clinical trials are needed in order
to assess adverse reactions to EPO adequately.
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The use of EPO should
be reassessed as the rate of
infectious disease transmis-
sion from allogeneic blood decreases, blood-conser-
vation programs are implemented, and the use of
perioperative transfusion in general decreases. At
present, apart from its use in chronic renal failure,
EPO has yet to find its clinical niche in transfusion
medicine. Questions related to dosage, efficacy in
specific patient groups, adverse effects, and cost-ef-
fectiveness still require further study. Until more
data are obtained, wider use of EPO in transfusion
medicine is still investigational >

PERIOPERATIVE HEMODILUTION

Perioperative hemodilution, or acute normovo-
lemic hemodilution, is a variation of preoperative
autologous donation. This procedure consists of re-
moving blood either immediately before or shortly
after induction of anesthesia. The blood volume is
simultaneously maintained with intravenous crys-
talloid or colloid solutions. Often, enough blood is
removed to achieve a predetermined hematocrit
(eg, 28%).

Perioperative hemodilution remains somewhat
controversial, having advantages and disadvantages
(Table 2).°7T Cost-effectiveness studies have not
been performed, but since perioperative hemodilu-
tion does not require such additional expenses as
infectious-disease testing, storage, shipping, or
crossmatching, it may prove more cost-effective
than routine autologous donation. Ultimately, pe-
rioperative hemodilution may become one compo-
nent of a multifaceted approach to decreasing expo-
sure to allogeneic blood.***
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ETHICAL ISSUES

In the absence of good data analyzing the cost and
utility of autologous transfusion, a number of difficult
ethical issues remain. Is it ethical to apply cost-effec-
tiveness analysis to this aspect of patient care?” Does
the benefit of autologous blood transfusion support
its additional expense, especially since the risk ap-
pears to be minimal? Should patient fears and emo-
tions that run counter to scientific and clinical data
be considered during the decision-making process?
Should certain groups automatically be denied par-
ticipation in preoperative autologous blood collec-
tion programs because of underlying infectious dis-
eases (eg, HIV, hepatitis B virus, or hepatitis C
virus) %™ Is it ethical to require autologous donors to
undergo infectious-disease testing at all, when all
surgical patients are not required to undergo the
same testing, and the tests are expensive?"’>"

[t will not be easy to determine in which surgical
procedures autologous donation is justified, espe-
cially when patient emotions and desires can be
strong motivating factors. I know of otherwise-
healthy teenagers who made autologous blood dona-
tions for elective tonsillectomies. Would it be ethi-
cal to adhere to a surgical blood order schedule and
deny autologous blood donation for operative proce-
dures that generally require blood transfusion in
fewer than 5% of cases—or 10% or 15%? Likewise,
should elderly patients with underlying high-risk
medical conditions be encouraged to set aside their
own blood regardless of their potential need for a
blood transfusion? Should the patient’s age be a cri-
terion for participation in preoperative autologous
blood donation?

These and other ethical questions will continue
to arise in the years ahead, especially in light of
efforts to control the cost of surgical procedures. It is
important that additional data be collected and that
these issues undergo careful scrutiny so that patient
care is not jeopardized.
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