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Growth Factors: An Alter-
native to Bypass Surgery

Nuturally excuiring proteins knowr
which promete blaod vessel growth
treating patients with blocked
wlidates for by

angiogende factors,
show promise in
arter
not good ¢ rgery. The expetimen-
Py ped by sclentists at the Angiogenesis
Rescarch Center at Beth Isrel Deiconess Medical Ce
at Harvard Medical School in Boston and e
the NCRK-supponed General Clinieal Rese
(GOERE) there, significantly improved blood |
heart and apparently prevented episodes of
or angin
When the coroary. vessels become blocked, |
flow 1o heart tissie becomes impeded, depleting it of
oxygen. I 100 mucl tisaie hecones oxygen-stanved
or ischenie, hears failure oceurs, Bypass surgery, which
involves vessels from other pa Body
next w blocked coronury vessels, geneally improves
Blood Mow, slibough sometimes (he surgery canmon
restore adequate cireulation, Some patienis require one
or more repeat procedures and stll have difhculy wah
the simplest physical 1t is these patients who are
most likely to bencfit from the experimental treatments
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Drs. Rogor Laham (lft) and Micteol Simans adeministor vascular growth fectors to
ies. Tha growth factors
O o Cront roetal s e (Piatos courtesy of Beth Istael

the hearts of pati coronary arteries.

development
Deacongss Madical Center, Harvard University)

ector of the Angiogenesis
esearch Center and associate professor of medicine at
Il,m ard Medical School. Together with Dir Roger Laham,
sistiant professor of medicne at Havaid and direcor
clinleal research ar the Angiogenesis Research Center
. Simons’ team has already evaluated the angiogenic
factor known as basic fibroblast growth factor (BFGFY
nd the resules of another trinl
wolving more than 300 patients will be available shorly.
The researchiers first made the connecion between
growth factors and coronary circulation in 1992, when
they noted that some patients had completely obstru
coronary vessels yet no climeal symprtoms
of a we looked closely at these
patkents’ hears, we saw that they bad an extensive
network of collareral vessels,” explains Dr. Laham.
This created a Kind of biologic hypass thar provided
adequate hlood flow to the leart despite almest com-
pletcly blocked coro
A subsequent study of candiac tissue from hum
Jed an Increased expression of (we
owth factors and thedr receptors in the ischemic
myocardial tissues—bFG
Ao (VEGFY. Although these factors
in everyone, people who produce more grow ||| factors
whien the heart's cireulation is challenged apparently
develop enough collateral circuliion
to restore bload flow to the stary
cardiac tissue.

Phase 11 clinical trials,

ed

coronary discase. “Whe

“The next logical step was to
¥ to provide the growth
factors when they were ot naturally
Dr Taham recalls, In
1994 the researchers conducted
preclinical studies on pigs with
blocked coramary arteries and foimnd
thair adiministration of growtl
improved cardfac function and
ored cirenlanion 1o ischemic
cas of the heart.

he investigatons then needed
strategy for administering the prote
close 1o the Tean over an extended
periock of time. In collaboration with
D er R Edelman, Massachoserts
Instinute of Technology in Boston, the
scientists developed Gipsules made
o a polymer called heparin alginate
These capsules could conain the
growth factors and gradually release
them in the Fatty tissues near the

actors

res

promote
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coronary vessels over periods of three o four weeks
after implantation,

Tests of the new capsules in pigs showed that the
treatment was sale as well as effective in improving
coromary blood flow, Following approval by the Food
and Drug Administration, clinical wials began,

Peaple who produce more

Yet another promising technique under consideration
antramyocardial delivery diionally, this procedurne
required opening the chiest and Injecting the materal
clirectly into the heart muscle, 2 major surgical procedu
the doctors tried 10 avoid. Instead, the team deve

il canherers thar used either fluo-
roscopy or cleciromagnetic energy to
localize the catherer inside the hean

The catheter cont: sclle o 15
. factors. .develop enough co e
: circulation to vestore blood A T A
: to the starved cardiac tissue. ity 20 otk o bt

The researchers enrolled 24 patients scheduled for
bypass susgery in 4 double-blinded placebo-controlled
stucly that was carmed out in the NCRR-supported Gl
at Beth Ismel. The patients were randomly assigned
1o recelve either high-dose or low-dose bEGE
or a placebo. Within three months, patients who
neceived the highdose capsules had significantly improved
hload flow 10 their hearts, Subsequent examination
netic resonance imaging showed thar these
also had significantly smaller ischemic regions
il alter 16 months, none of them
expericnced chest pain, No w effects were noted
in any of the patients who had received the capsules

With the efficacy of DFGF estiblished in the first trial,

delivery protocols, such us intricoronary (IC), venous
il intramyocardial administeation. For 1€ delivery,
a cutheter s inserted in the femoral vein near the groin
and then threaded through the soma to the hean, Opce
the catheter is in place. the doctors éan infuse the growth

This approach, while less inviisive than surgery, is not
without its problems “The reason that the 1€ gpproach
might not work 18 because there is s much blood
flowing through the heart, and then nto the systentic
curculation, thar only a small portion of the growth factors
given by infusion actually stays in the heart,” says
D Lalum, Less than 1 percent of the growth factors
remained in the heart afier one hour, the remainder went
into the systemic circulation. Because bFGF is relarively
safe, this recirculation dicln't ciuse problems, but similar
ln.lL-v with VEGF showed an important complication,
susly reduced blocxd pressure. Its not possible
o administer enough VEGE without reaching the 1nxic
level using the 1C approach,” explains Dr, Lalum

factors retained In the heart,
mons and his colleagues necently completed
iter double-hlinded plicebo-controlled study
of 1C dellvery of BFGF in more than 300 patients, the
results of which will be presented at carcliology mestings
this spring. The study was conducted in pan at the
GCRC w Beth Israel

Although treatments with angiogientc gowili fdons
may not eliminate the need for bypass surgery, the entire
fleld of cardiov: lar medicine s evolving so rapidly
with improved catheter-based procedures i bypuass
surgery ¢ become a niche procedure. performed only
In certain cases, predias Dr. Laham:

Meanwhile. he finds the exchement surrounding the
development of the latest treastments 1 be ¢ ting,
“I's almost ke the exciiement that started after angio-
plasty, when it-was being done in just a few patients
and no one knew what would happen,” be says.
“That's what may hippen with these growth factors,

d Ive been very fortunate o be part of i1,
~Linda Berris

This research was supported by the Clintcal Research area
the Natlented Certter fir Riseurch Kesorces, the Netforal Hevrr,
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For more information about NCRR's Clinteal lesearch area,
see bitperwnivnenery b gov clireal bine.
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