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Artifical Blood
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Synthetic substitutes now being tested may be safer, more practical
and save even more lives. ; 4
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Edna Fodor was enjo-
ying a lazy summer evening
at her son’svco_ttage in Cana-
da when the bonfire she was

fending flared suddenly, searing
her body from the waist up.
Emergency rescue teams chop-
pered her to Hamilton General
Hospital in Ontario, where doctors
would normally have cut away the §
burned skin to prevent infections, &
then grafted healthy skin to re-

place it. But such surgery involves
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extensive bleeding—and Fodor is a member of a religious group that refu-
ses blood :
transfusions.  “ We
faced two deadly al-
ternatives,” says Dr.
Brian Egier, director
of the intensive-care
unit. “We could either

perform the surgery

and have her bleed to
death or let her die from the infections. ” Fortunately for Fodor, Egier was
able to suggest a third option—so-called bloodless surgery using an ex-
perimental blood substitute called Hemolink. Although the product is not
yet approved , Egier obtained an exemption for Fodor. Two years later she
is happy, healthy and“lucky to be alive, " she admits.
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Hemolink is just one of a half-dozen blood substitutes that are nea-

ring the market after decades of research. Known technically as* oxygen
therapeutics” , they aim to replace only oxygen-bearing red cells rather
than whole blood with its additional plasma,platelets and infection-fight-
ing white cells. Red cells are the most frequently transfused component of
blood—tallying more than 12
million units a year—and the
one that faces periodic short-
falls. Replacements could not
only alleviate shortages, but
also offer important advanta-
ges, including longer shelf
life and compatibility with any

blood type.
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Oxygen therapeutics could re-

duce the risks. These blood substi-

tutes fall into two general types. The first is a synthetic chemical called a
perfluorocarbon, or PFC, which would not risk contamination by blood
borne pathogens. The second type is based on actual hemoglobin extracted
from discarded human or cow blood. The four companies in clinical trials
= with these products use
| stringent multistep proces-
ses to extract hemoglobin
from red cells, then purify
t and stabilize it, so only

emoglobin is left. In theo-

, that should eliminate

. j the possibility of disease

transmission, whether of

madcow disease from bovine hemoglobin or a suspected new strain of
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For practicality, oxygen therapeutics also excel. Banked blood lasts

only 42 days, has to-be refrigerated and must be cross-matched to patients

to avoid negative reactions

with  incompatible  blood
types. But oxygen therapeutics
last months to years at room
temperatures and lack blood- ;
typing proteins, which are
found on the coats of red
cells. That could make them
particularly useful in ambulances, which cannot carry large stocks of re-
frigerated blood ,and also on the battlefield. What's really intriguing about
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oxygen therapeutics , though,is that they appear to deliver oxygen to areas
inaccessible to red blood cells. Early evidence—it remains to be proven
in trials—is that they might slip past a clot that was causing a heart at-

-

tack or stroke and deliver crucial air to oxygen-starved tissue.
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There are downsides

o oxygen therapeutics,

though. PFCs cause a
| transient, drop in platelet
counts, while most of the

hemoglobins cause a temporary increase in blood pressure. No one knows
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why these problems occur or whether they signal other complications yet to
be discovered. Doctors are still learning how to use these products effective-
» ly. And since none of

& the substitutes lasts

; long in the body, they -
would not help pa-
| tients who need chron-
¢ ic transfusions. What-
| ever their drawbacks
or virtues, points out

NIH’s Klein, the most

obvious limitation is that they are not yet on the market, In the meantime,
the best way to fill the need for blood is for people to continue to donate.
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Repair Damaged Hearts
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New research suggests doctors may someday fix hope lessly damaged
hearts with bits of tissue from other parts of the body.
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Preliminary studies conduc-
ted in the United States and Eu-
rope raise the possibility = that

cells taken from bone marrow or

muscles can be used to revive
seemingly dead ‘patches of heart »
muscle. s
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will improve the quality of life of our patients and their survival. This will -
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replace heart transplanis, "said Dr. Nabil Dib of the Arizona Heart Insti-
tute.
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The inability of the heart to pump forcefully enough, a condition
called heart failure,is a large and growing health problem afflicting an es-
timated 5 million people in the United States alone.
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; Two years
ago, a French doc-
tor described a no-
vel alternative: He
put millions of im-
mature muscle cells
into the badly dam-
aged heart of a 72-

vear-old man. His




heart began to pump more powerfully , although it was unclear whether the
benefit came from the new cells or from coronary bypass surgery he re-
ceived at the same time.
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That physician, Dr. Philippe Manasche of Bichat Hospital in Paris,

has now repeated the approach
on 10 patients, and similar ex-
- periments are being conducted
by teams in the United States,
Germany, England and Po-
land. i
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Preliminary but encouraging data on these experiments were reported
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at the annual ‘scientific meeting in Chicago of the American Heart Associ-
ation. Doctors said the shifted cells can live inside the heart’s dead scar
tissue and show at least some signs of contracting like the original heart
muscle.
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“This is quite exciting and .
definitely new,” said Dr. Timothy
Gardner of the University of Penn-

sylvania , who is not involved in the

studies.
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For now, all that researchers

can say for sure is that the trans-

_ferred cells take root and ﬂmmsh
in dead areas of ‘the heart. Whether they make the heart pump more
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forcefully remains to be proved,although researchers say they see encour-
aging evidence that this may happen.
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“The results so far

support the hypothesis :
that these cells will do some good. It gives us a reason to go on, "said Dr.
Francis Pagani of the University of Michigan.
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Pagani is working
with Dib, whose team
tested the approach on
16 patients getting ei-
ther coronary bypasses
or temporary pumps to

keep them alive until

they could have heart

transplants.
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