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	Riess (2001) states that over time, the definition of blood substitutes “has evolved”. Reiss goes on to explain that “the initial intent of developing an all purpose “artificial blood” to be used instead of, and in the same circumstances as, blood has progressed into the more realistic goal of providing the physician with a novel means of temporarily alleviating tissue hypoxia and its consequences. This could be especially important for avoiding or reducing the surgical and critical care patient exposure to allogeneic blood and could be used in conjunction with, including global strategies for better using a patient’s own fresh blood.” (2001, p.2894)
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	Many experts suggests that perfluorocarbons have shown promise as clinical blood substitutes (Vercellotti, 1982). Vercellotti is hopeful in that while problems can occur, the “adverse reactions to Fluosol are probably mediated by C activation and that steroid premedication may prevent them in susceptible patients.” (1982, 1304)
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VI. Perspectives

Over time, the definition of blood substitutes has
evolved. The initial intent of developing an all
purpose “artificial blood” to be used instead of, and
in the same circumstances as, blood has progressed
into the more realistic goal of providing the physician
with a novel means of temporarily alleviating tissue
hypoxia and its consequences. This could be espe-
cially important for avoiding or reducing the surgical
and critical care patient exposure to allogeneic blood
and could be used in conjunction with, including
global strategies for better using a patient’s own fresh
blood.

Blood transfusion has never been as safe as it is
today. However, a new major risk has emerged: blood
shortages. Blood shortages cause increasingly fre-
quent postponement of elective surgeries and are
predicted to increase further in the coming years.
With the current shift of emphasis from blood safety
to blood availability, the potential role of Oz carriers
as blood conservation agents ha:
critical. Furthermore, the safdi=N=1
allogeneic blood transfusion is
tioned because of immunosuppressive effects and the

sociated with the use of a given product need clear
demonstration. Safety and efficacy alone, however,
do not suffice. Successful products need to have long
storage stability and large-scale product ion feasibil-
ity, implying the availability of safe and abundant
raw material; they must also be user-friendly and
gain widespread physician acceptance; finally, they
must be cost-effective as well.
Reasons for the slow development of O carriers
include insufficient basic understanding of Oz physi-
ology and mode of action of modified Hb and PFC
emulsion in vivo; an underestimation of the complex-
ity of the enterprise; unexpected interferences with
normal physiology, including Hb's many functions,
especially in the ill patient; insufficient understand-
ing of side effect mechanisms; lack of clear discern-
ment of what the product characteristics, indications,
and conditions of use should be: the difficulty of
demonstrating the clinical benefit of such novel
classes of drugs (even though O, delivery was usually
established) in the absence of clear endpoints, vali-
dated protocols, and of a validated standard; increas-
ingly stringent regulatory requirements; and the
length of time and size of the investments required
in order to develop them. Each product is unique and
has its own set of chemical, physical, and biological
tages, and side effects. Setbacks
s. However, each setback has
Eearch. Our knowledge of Oz de-
livery to tissues, in vivo redox chemistry of Hb, in
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Activation of plasma complement by
perfluorocarbon artificial blood: probable
mechanism of adverse pulmonary
reactions in treated patients and rationale
for corticosteroids prophylaxis

GM Vercellotti, DE Hammerschmidt, PR Craddock, and HS Jacob

Abstract

perfluorocarbons have shown promise as clinical blood substitutes. Although
early experience in Japan with one such product--Fluosol-DA-- has been
uncomplicated, we observed an adverse pulmonary reaction in the first
American patient to receive it and know of similar reactions in two other
Americans so treated. Postulating that activation of plasma complement (C) by
the perfluorocarbon emulsion might have caused the reaction, we tested the
product to determine if it is an activator of complement. Incubation of Fluosol
with plasma led to C3 conversion, decrement in CH50, and generation of
CSa-related PMN aggregating activity; EDTA prevented such activation, while
EGTA did not, suggesting that it proceeded via the alternative C pathway.
Infusion of Fluosol into rabbits produced hypoxemia, neutropenia,
thrombocytopenia, and pulmonary leukostasis, mimicking abnormalities
previously demonstrated in rabbits receiving infusions of zymosan-activated
plasma C. These deleterious responses to Fluosol were diminished by
premedicating rabbits with corticosteroids (which had seemed to benefit when
used empirically in our patient). In vitro and in vivo, Fluosol's effects were
reproduced by Pluronic F-68, the nonionic detergent used to maintain the
emulsion stability of Fluosol-DA. We conclude that adverse reactions to Fluosol
are probably mediated by C activation and that steroid premedication may

.
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