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Will Blood Transfusion

Harvey G. Klein, MD

S BLOOD TRANSFUSION SAFE, OR IS BLOOD ONE OF THE MOST
dangerous drugs in the physician’s therapeutic arma-
mentarium? The articles by Glynn et al' and Ling et al?

in this issue of THE JOURNAL embody the quintessential
paradox of blood transfusion: blood is safer than ever, but
the usual notions of safety do not necessarily apply where
transfusion is concerned.!* Perhaps it is the mythical and spiri-
tual significance that has been attached to blood by many cul-
tures, or perhaps the devastation inflicted on the recipients
of blood infected with the human immunodeficiency virus
(HIV). Whatever the reason, blood seems to have gained a
singular status—simultaneously feared and revered. Devel-
oped countries have come to demand absolute freedom from
transfusion-transmitted infection, while simultaneously con-
ceding that zero-risk transfusion is unlikely to ever be achieved.
Blood collection in the United States depends on a sys-
tem of safeguards to reduce the risk of infection. Sensitive
screening tests are necessary but represent only 1 compo-
nent of this system. Other “layers of safety” include de-
tailed donor education; stringent screening, selection, and
deferral procedures; postdonation product quarantine; and
donor tracing and notification when instances of transmis-
sion of an infectious agent occur. Each element plays a role
in preventing “tainted” units from entering the blood in-
ventory. In addition, the Department of Health and Hu-
man Services has constructed a comprehensive safety vigi-
lance system to address unknown and emerging infectious
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Ever Be Safe Enough?

threats.” Blood components provided through such a sys-
tem should prove safe and inspire public confidence.

By and large, the protective system has proved effective.
Glynn et al measured markers of viral exposure in 1.9 mil-
lion volunteer blood donors at 5 regional blood centers be-
tween 1991 and 1996, and they report an extremely low risk
for the major transfusion-transmitted viruses. The preva-
lence of HIV and hepatitis C virus (HCV) among first-time
donors was far lower than that of the general population and
continued to decline during this interval. The seroconver-
sion rate among repeat blood donors was so infrequent, even
using mathematical modeling for rare events, that trends were
difficult to interpret.

These new data support previous risk estimates of viral
transmission from volunteer donor blood, now so low that
they are generally expressed as the number of cases per mil-
lion units transfused.* In fact, according to Centers for Dis-
ease Control and Prevention (CDC) data, only 38 adults and
2 children have developed the acquired immunodeficiency
syndrome (AIDS) after receiving a transfusion in the United
States in the 15 years that blood has been screened for HIV,
and not a single new case of transfusion-associated HCV has
been detected by the CDC Sentinel Counties Viral Hepati-
tis Surveillance System since 1994.>¢ Even if surveillance
underestimates the cases by a factor of 2 or 3, this achieve-
ment is still remarkable. However, lest clinicians become
complacent, the constant, if low, prevalence of hepatitis B
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virus (HBV) among first-time donors in the study by Glynn
etal (approximately 0.2% for hepatitis B surface antigen [Hb-
sAg] positivity), which may have been less affected by the
improvements in the screening procedures used in the last
25 years, provides additional incentive to pursue an aggres-
sive HBV vaccination program.

Despite the dramatic improvement in blood safety and
the low risk of viral transmission, substantial effort and re-
sources continue to be expended to eliminate the few trans-
missions that remain. In the United States, the major con-
cern has been donations during the interval between infection
and seroconversion, the “window period” of infection in-
volving “immunosilent” donors who are infected but test
negative by standard serological screening techniques.” One
proposed solution has been to introduce methods of direct
viral detection using nucleic acid amplification tests (NATs)
for HIV, HCV, and HBV into the screening process.®® Cur-
rently, small pools (“mini-pools”) of donor specimens are
analyzed using sophisticated semiautomated molecular as-
says. The pooling strategy lowers testing costs at the price
of slightly reduced test sensitivity and increased opera-
tional complexity. Single-unit NAT testing will almost cer-
tainly become standard practice as soon as automated mul-
tiplex assays are developed. However, the incremental
improvement in safety will come at a high price, about $2
million per quality-adjusted life year for HIV alone'® and will
not eliminate viral transmission.

The article by Ling et al demonstrates the failure of tech-
niques using dilutions comparable to those used in mini-
pool NAT testing to detect an infected donor in the window
period. Given the findings of this study, it would appear that
unless the viral load is greater than 40 copies/mL, there is a
valid concern regarding the continuing risk of transfusion-
transmitted infection. The results of this study would seem
to confirm that testing of individual units is inevitable. An
HCV transmission undetectable even by current single-unit
NAT testing methods has previously been reported.™ It would
be naive not to expect that additional cases with these and
other agents will occur.

Other promising if expensive technological approaches
to blood safety include methods to inactivate pathogenic
agents in blood, production of recombinant blood pro-
teins, and development of blood substitutes. Pathogen in-
activation techniques have been licensed for plasma and pro-
tein fractions, and methods are under development to
inactivate pathogens in cellular components.'*" Several can-
didate red cell substitutes are currently in clinical trials, but
none has yet proven safe and effective.'* Recombinant clot-
ting factor concentrates are used widely. These approaches
are attractive because they address the inevitable infec-
tious agents of the future as well as the recognized mi-
crobes of the present. In today’s global village, it is possible
to anticipate the intrusion of variant retroviruses, proto-
zoa, and other exotic agents not detected by current screen-
ing methods. However, each of these alternatives to trans-
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fusion has its limitations and adverse effects; any new
treatment will have to compete with a very safe product and
one with a long track record.” Those who believe that the
new miracle treatments will come without risk are confus-
ing faith with science.

Safe is not enough, and blood availability has increas-
ingly become a safety issue. Average blood inventories do
not tell the complete story. Emergency appeals during blood
shortages are common in the United States. In the most re-
cent national survey of blood availability, 8% of hospitals
polled postponed elective surgery because of a lack of blood,
and 25% delayed transfusion for 1 or more days.'® The quest
to eliminate the last potentially risky blood donor has caused
the loss of thousands of healthy donors. Yet, stung by criti-
cism for slow reaction to the AIDS epidemic, policymakers
and their advisory boards now disqualify groups of poten-
tial blood donors who have only a hypothetical risk of dis-
ease transmission.!” Fortunately, the temporary deferral of
10000 National Guard members exposed to ticks during out-
door training exercises, and of 500000 Desert Storm veter-
ans possibly exposed to Leishmania donovani had little per-
manent effect on blood availability.'® The indefinite deferral
for relatives of patients with Creutzfeldt-Jakob disease af-
fected relatively few potential donors. However, the recent
decision in the United States" to defer indefinitely indi-
viduals who have spent at least 6 months in the United King-
dom between 1980 and 1996 on the chance that they might
transmit some agent associated with bovine spongiform en-
cephalopathy (“mad cow” disease) threatens to eliminate
more than 2% of otherwise qualified blood donors.?® New
diseases and new infectious agents will continue to be re-
ported. The challenge in the AIDS era will be to base deci-
sions on the best scientific evidence available and on ex-
pert assessment of risk and benefit.”!

Perhaps the most vexing question involves the definition
of “acceptable risk.” When blood is involved, the developed
world increasingly poses costly technological solutions for
risks that seem vanishingly small. Perhaps that is the pre-
rogative of wealthy nations where nothing less than zero-
risk transfusion has become acceptable. In the final analysis,
itis the patient’s perception of risk, not that of the physician
or the health care insurer, that must be balanced against sta-
tistics involving death, disability, and dollars—as long as the
patient is willing and able to pay. This is hardly a respon-
sible global outlook. Cost places even the rudimentary trans-
fusion safeguards beyond the reach of many developing na-
tions. More than two thirds of the world’s nations do not have
adequate policies to ensure a safe blood supply.** An esti-
mated 13 million blood donations globally are not tested for
HIV, HBV, and HCV, primarily in developing countries where
the number of infected persons in the donor population is
high.* As for supply, 25% of maternal deaths from pregnancy-
related causes are associated with loss of blood.** If such sta-
tistics do not prompt international action, they should at least
give travelers pause.
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The slogan used by the American National Red Cross blood
program rightfully refers to blood as the “gift of life.” Dur-
ing the past 2 decades, however, there has been a clear shift
in the perception of the value of transfusion. Confidence in
the nation’s blood supply became an early casualty of the
AIDS epidemic and disproportionate fear of transfusion a
feature of its unfortunate legacy. While new, expensive mea-
sures that increase blood safety even marginally continue
to be instituted in the developed world, they may have un-
intended consequences. The therapeutic index of blood still
exceeds that of many common medications and medical pro-
cedures. Blood is not entirely safe, but neither is it the most
dangerous drug currently available. Like many good things,
it comes with risks.
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