
Radioimmunoconjugates

. W@@hen Ed@rd Harrison was

told that the grapefruit
sized tumor in his liver

was inoperable and that he should try

to live out his remaining 60-90 days
as enjoyably as he could, he refused.
Unwilling to give up so easily, the then
81-year-oldretiree went to physicians
at The Johns Hopkins Oncology
Center for help. After being treated
with 13 cycles of an experimental
iodine-131 (â€˜311)-conjugatedpolyclonal
antibody, Mr. Harrison was in com
plete remission. Today,more than five
years later, he is free of disease.

Mr. Harrisonand manyother can
cer patients have benefited from such
pioneering efforts, which use radio
immunoconjugates in the treatment
and detection of disease. While the
Food and Drug Mministration (FDA)
has yet to give market approval to any
radioimmunoconjugate agent, scores
ofresearchers across the United States
and worldwide are amassing evidence
supporting the role of a variety of
radioimmunoconjugates in the treat
ment and diagnosis of many cancers
as well as the detection of heart
disease, autoimmune disorders, and
infection.

Assessing the status and potential of
radioimmunotherapy (RAIT) and ra
dioimmunodetection (RAID), Aldo
N. Serafini, MD, professor of radio
logy and medicine at the University of
Miami School ofMedicine in Florida,
says, â€œAnextensivenumber of clinical

trials have now been conducted in a
number of countries using a number
ofantibodies, with results that indicate
thatmonoclonal antibodytechniques
promise to be clinically useful tools fur
thedetectionofboth benignandmalig
nantdisordersas well as useful tools
for adjuvanttherapyin the treatment
of cancer. RAIT offers the hope of
targeted therapy, and, as such, it
should reduce the morbidity associ
ated with the side effects of conven
tional treatments and improve the
survival rate because larger doses of
both radioactive and chemotherapeutic
agents will reach tumor sites?'

David M. Goldenberg, ScD, MD,
President ofthe Center for Molecular
Medicine and Immunology in New
ark, New Jersey, says, â€œMonoclonal
antibodies for imaging and detecting
cancer, myocardial infarction, sites of
infection, and fibrin clots have already
demonstrated clinical usefulness.
Monoclonal antibodies labeled with
isotopes for cancer therapyare still
finding their role. Therapeutic radio
activemonoclonalantibodiesprobably
will have their first successes in
radiosensitive tumors, such as lymph
omas. But, with the development of
appropriate radionuclides and human
ized antibodies, monoclonals will
eventually gain a significant role in
treatingsolid tumors.â€•

Areas of Application

The use of antibodies labeled with

radioisotopes for diagnosis and ther
apy has steadily progressed over the
last decade with improvements in
antibodies, radioisotopes, and instru
mentationandinthechoice of targeted
antigens. According to the FDA, â€œat
least 60%â€•ofthe 350 to 400 antibody
investigational new drug applications
involve radioimmunoconjugates.
Despite the lack ofmarket approvalfor
radioimmunoconjugates, at least a
dozen companies are developing pro
ducts, and investigators have found
widespread clinical applications for
their use. Dr. Serafini lists the follow
ing indications for RAID: â€œtodetect
occult disease in patients with high
clinical suspicion; to stage the extent
anddegreeofdisease beforeandafter
therapy; to reevaluatepatients with
known disease but new symptoms; to

improve the specificity of equivocal
findings found using other imaging
modalities; to assess the possible role
ofRAIT; and to assess the viability of
tissues in both benign and malignant
disorders?' Therapy with radioimmu
noconjugates is indicated, according
to Dr. Serafini, â€œinthe treatmentof
various solid and hematologic tumors;

as an adjuvant to complement other
forms oftherapy; and to reduce recur
rence due to small, undetectedresidual
tumor in the early stages of diseases
such as ovarian cancer.â€•

Oncology has been the major focus
ofradioimmunoconjugates since their
early development in the late 1970sby
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TARGETING DISEASE FOR

DIAGNOSIS AND TREATMENT

â€œThisareaisgoingto beoneofthefuturedirectionsin nuclearmedicine.
If thenuclearmedicinecommunityisn'tpreparedtocopewithit,

itwon'tbedone,orsomeoneelsewilldoit.â€•
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tin chelate. Dr. Goodwin notes that
because the chelated radionuclide is
rapidly diffused through the extracel
lular material and excreted through the

kidneys, imaging one to three hours
after radionuclide injection using this
technique provides a â€œmuchimproved
target-to-background ratio, on the
order often to one in blood and three
to one in the liver. The tumor is much
easier to see.â€•

The group has used the method to
visualize human colon tumors and
other solid tumors in immunocompro
mised mice using technetium-99m
(99mTc) for single photon emission
computedtomography(SPECF) imag
ing and gallium-68 (6@Ga)for positron
emission tomography imaging. Al
though the group has not applied the
pretargeted antibody method to RAIT,
Dr. Goodwin says it â€œlooksvery prom
ising for therapy because bone marrow
uptake is low with this technique.â€•But,
as with other RAIT methods, the out
come ultimatelyâ€œdependson the ab
solute amount ofradionuclide you can
get into the tumor.â€•

In cancer therapy, radioimmuno
conjugates have been targeted at anti
gens of melanoma and B- and T-cell
lymphomas as well as ofliver, gastro
intestinal,colorectal, breast,ovarian,
pancreas, and prostate cancers.

Gerald C. DeNardo, MD, professor
and chief of the section of radiodiag
nosis/therapy at the University of Cali
lbrnia, Davis, (UCD) in Sacramento,
points out that â€œdespitethe fact that the
use of radioantibodies has been in
patients with very advanced disease
who have failed everything else and are
not receiving any other treatments that
might improve results, there have been

successes. This is veryencouraging.â€•
Significant advances are being made

in the treatment of lymphomas and
leukemias. Carl M. Pinsky, MD, vice
president ofmedical affairs at Immun
omedics, Inc. , in Warren, New Jersey,
notes that â€œsincepatients with lymph
omas generally have depressed
HAMA [human antimouse antibody]

(Rgww 1; Three hour transverse SPECT abdomen image of a â€œTc-IabeledCEA
monocIonalantib@ targetingmultiple livermetastasesthatare 3-5mm in diameter,
shown with arrows. Courtesy: Centerfor Molecular Medicine and Immuno1oij@)

results of studies of lung cancer
indicate that RAID â€œisgoing to be a
useful modality for staging these
cancers.â€•

In a novel approach that is applic
able to many types of cancer, David
A. Goodwin, MD, chief of nuclear
medicine at the VA Medical Center,
Palo Alto, California, professor of
diagnostic imagingat StanfordUniver
sity School of Medicine, and his col
leagues have developed a pretargeted
antibody technique for RAID. Dr.
Goodwin says the group uses a bi
specific conjugate, with a tumor-bind
ing site and a non-covalent hapten or
biotin chelate binding site. The tech
nique is performed in three steps, he
explains. â€œInthe first step, the re
searchers let the antibody circulate
until it localizes in the tumor,â€•a pro
cess that may take up to nine days.
â€œThesecond step, the chase . . . re
moves the antibody from the circula
lion.â€•This step, which takes about five
minutes, is immediately followed by
step three, the injection of a radio
nuclide in the form ofa hapten or bio

Dr. Goldenberg and his coworkers.
Over the past few years, researchers
have made significant headway into
detecting neuroblastoma, cholangio
carcinoma, germ cell tumors, carcino
embryonic antigen (CEA)-producing
tumors, and alphafeto-protein (AFP)
producing tumors as well as cancers
of the bone, colon, liver, lung, and
pancreas.

Pointing to the advantages of
functional imaging with radioanti
bodies over anatomic imaging meth
ods, Dr. Serafim says, â€œBydetecting
tumor markers rather than morpho
logical change, RAID can, for exam
plc, better differentiate between post
surgical fibnous tissue and tumorous
tissue and predict the effectiveness of
RAIT to the tumor site.â€•

More specifically, Dr. Serafini says
that efforts to detect colorectal and
ovarian cancers with radioimmuno
conjugates â€œaredetecting disease that
computed tomography and magnetic
resonance imaging are not findingand
are useful to complement those
methods.â€•He also notes that the
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reactions, murine monoclonal anti
body radioimmunoconjugates may
find their first therapeutic application
in this disease?'

Indeed, for the past six or seven
years, researchers at UCD havetreated
patients with lymph node cancers,
including lymphoma and leukemia,
using an 1311-labeledantibody against
malignant lymphocytes. Dr. DeNardo
says the group has observed a 95%
response rate â€” 70% decrease in
tumor size or complete disappearance
of the tumor â€” in more than 40
patients who had failed to respond to
chemotherapy or radiation therapy.

Stanley E. Order, MD, ScD, Willard

and Lillian Hackerman Professor and
director of Radiation Oncology, The
Johns Hopkins Oncology Center,
Baltimore, Maryland, says60% of the
Hodgkin's disease patients his center
treated with a yttrium-90 (@Â°Y)-conju
gated antibody achieved remission,
and half of those remissions were
complete. Dr. Order, who treated Mr.
Harrison, says that this work, which
improved on the group's results with
â€˜@â€˜I,â€œdemonstratesthat if you make
the isotope more powerful, you can
achieve a better clinical result?'

In another example, Dr. Order notes
that he and other researchers at Johns
Hopkins have achieved positive results
in studies of liver cancer. Through in
vitro studies, the group has shown that
when cells undergo prolonged expo
sure to radiation, the cells shift to
phases â€œduringwhich they are more
radiosensitive and chemosensitive.â€•
Thus, says Dr. Order, â€œradioantibod
ies can be combined with chemother
apy and radiation therapy with im
proved results?' In addition, Dr. Order
says that five patients other than Mr.
Harrison had nonresectable hepatoma,
were treated with an 1311radioimmu
noconjugate, and â€œbecamemedically
cured or put into remission so that they

could be surgically cured. They are all
disease-free at five years.â€•

The UCD researchers have started
to study RAIT in breast cancer

radiounmunotherayy.Right, resolutionofthe site is shownin this 24-hour
imagetakenonemonthfollowing thenipy.Cowlesy: CenterforMolecular Medicine
and Immunology.)

patients. Using an â€˜311-labeled
humanized mouse antibody against
adenocarcinoma, over the past year
and a half. the group has observed
shrinkage of tumors in five patients
studied, according to Dr. DeNardo.

Radioimmunoconjugates are also
being studied in the detection of a
variety of other disease states,
including myocardial infarction,
vascular thrombi, infections, trans

plant rejection, and autoimmune dis
eases, such as arthritis, diabetes,
systemic lupus erythematosis, and
multiple sclerosis.

The detection of infection is a
burgeoning area. Dr. Serafini, who
has used indium-ill (â€˜â€˜â€˜In)-labeled
immunoglobulin (Ig) G to detect
infections associated with diverse
conditions, including abdominal and
pelvic abscesses and pulmonary and
bone infections, says, â€œawide variety
ofacute and chronic infections can be
targeted with specific (murine) and
nonspecific (human) antibodies.â€•Dr.
Serafini notes that groups in the U.S.
and Europe are studying 99mTc@
labeled IgG molecules and â€˜â€˜â€˜In-and
99mTclabeled antigranulocyte
antibodies in infection imaging.

Immunoconjugated Isotopes

RAID and RAIT studies in oncol
ogy and other areas have involved an

extensive array of radioisotopes, but
factors of cost, availability, and ease
ofuse are beginning to narrow the list.
â€œAlthoughthe list of usable isotopes
is long in both the diagnostic and
therapeutic areas, the ones that are
going to survive are the ones that are
readily available at a competitive cost
and that can be clinically used with
simple conjugationand kit preparation
methods,â€•predicts Dr. Serafini.

The isotopes that have been the
focus of RAID studies are 99mTc,
â€œIn,â€˜@â€˜I,iodineâ€”l23(1231),and 68Ga.
In RAID, says Dr. Serafini, â€œFor
practical purposes, the isotopes that
are appropriate are the technetium and
indium agents, since other agents are
either not readily available or not
ideally suited for imaging with cur
rently available instrumentation?' Dr.
Goldenberg says that â€œforimaging,
clearly the preferred isotope is tech
netium-99m because of it's relatively
low cost and excellent imaging proper
ties?' More specifically, according to
Dr. Serafini, â€œisotopeswith shorter
half-lives, such as technetium-99m,
are better suited when combined with
fragments, which allow for earlier
imaging, whereas longer-lived iso
topes, such as â€˜111n, may be better
suited as isotopes for whole antibod
ies, in which targeting of the tissue or
tumor may require more than 24

Newsline 17A



Half-LifePrincipleRadiation(s)/(Energies)6

hoursâ€˜y (140key)1111n3days-y(173,

247key)13118

hours@3 (610 keV, etc.); â€˜y(364 keV,etc.)123113

hours@y (159key)seGa1.1

hours(1.9 MW); â€˜y(511key)TherapyNuclideHalf-LifePrinciple

Radiation(s)/(Energies)

snm a.

What's Holding It Back?

Despite the possibilities, the avail
ability ofappropriate isotopes at a low
cost for clinical use is one of several
factors that needs to be ensured if the
field is to progress. To a large degree,
researchers have identified the prob
lems and are working on ways to solve
them.

â€œThecost and availability of iso
topes and the availability of suitable
conjugation techniques enabling ad
ministration of appropriate doses are
ofparticular importance to progress in
therapy' says Dr. Serafini.

According to Dr. Goldenberg, the
problems blocking the advancementof
RAIT are: the HAMA response, the
lack of stable conjugates, and the low
rate of incorporation of antibody into
tumor. So progress hinges on the
development of â€œhighlyselective anti
bodies that won't result in HAMA, in
conjugates that won't degrade or leave
the tumor.â€•Noting that these areas are
being studied, he says, â€œRadio
immunotherapy is now where radio
immunodetection was six years ago.
We are just at the threshold of getting
good results. The next two to five years
will bring many agents into clinical
trials.â€•

Researchers are working on various
ways to prevent the development of
HAMASincluding using immunosup
pressivedrugs, removingthe immuno
genic Fc portion of the antibody by
fragmentingantibodies,usinghuman
ized or chimenc antibodies with de
creasing amounts of murine protein,
and increasing a patient's tolerance by
injecting first with cold nonspecific
antibody and then specific labeled
antibodies. According to Dr. Serafini,
this process also increases the anti
body's specific targeting ability, be
cause the cold antibody binds circu
lating antigen and enables more radio
antibody to reach the target site.

Ikinting to progress made in this
area, Dr. Serafini says, â€œAlthoughthe
HAMA question has been one of con

Characteristics of Radionuclides Being Studied in RAID and RAIT
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hours.â€•Dr. Serafini further notes that
â€œalthough1231has been shown to have
good sensitivity for detecting various
cancers, it is not readily available, and
it is expensive?'

In the therapeutic area, researchers
are examining an extensive list that
includes, copper-67 (67Cu), 9O'@',
rhenium-l86 (â€˜86Re),rhenium-l88
(I88@), â€˜@â€˜I,iodine-125 (125!), bro

mine-77 (77Br), antimony-1l9 (â€˜â€˜9Sb),
astatine-211 (211At),and mercury-l97
(â€˜97Hg).While â€˜@â€˜Ihas been most
widely used in RAIT, Dr. Goldenberg
selects @Â°Y,67Cu, 186@, i88@, 211At,
and 125Jas the alternative isotopes hay
ing the most potential. According to
Dr. Serafini, â€˜311'sadvantages are its
low cost, wide availability, and high
specific activity, and that it enables
physicians to administer a therapeutic
dose after a tumor is localized with a
diagnostic dose. Dr. DeNardo says that
although â€˜@â€˜Iâ€œprobablyalwayswill be
useful fur some kinds ofcancer in anti
bodies,â€•there are disadvantageous

â€œradiationsafety aspectsâ€•associated
with its use, and â€œinsome antibody
tumor systems â€˜@â€˜Idoesn't stay on the
antibody and, therefore, the tumor, as
long.â€•Referring to the application of
metals, such as 9O@and â€˜86Re,instead
of 131!,he says, â€œThebottom line is
you can get more radiation and more
treatment to the tumor. But, the other
side of the coin is that the metals also
stay longer in other places, such as the
liver and the bone marrow?' He notes,
however, that â€œnewerformulations of
yttrium hold on to the tumor better'
so less goes to the bone marrow. He
is also quick to point out that 67Cu,
â€œunlikesome ofthe other metals, does
not go to the bone marrow.â€•

The UCD researchers have started
pharmacologic studies of 67Cu in
humans. Dr. DeNardo, who calls 67Cu
â€œatherapeutic technetium,â€•says, â€œthe
quality of the copper-67 images is as
good as with 9@â€•Tc,its therapeutic
emissions are like 131!,and it tends to
stay on the tumor longer than â€˜@â€˜I?'

18A TheJournalofNudearMedicineâ€¢Vol.31â€¢No.12â€¢December1990

v@vv@III



Make-upof IgG
and its Fragments

The most common class of anti
bodies, the immunoglobulin G
(IgG) molecule, is made up of four
peptide chains, two heavy and two
light, which are covalently bonded
via a sulfide bridge into the shape
of the letter Y. The N-terminal
ends of the heavy and light chains
are called variable regions because
of their varying amino acid se
quences. Each antibody molecule
has two variable regions, which
are where the antibody binds to an
antigen. The opposite end of the
chains is the constant region to
which other molecules of the
immune system bind, effecting an
immune response.

To produce IgG fragments, in
vestigators use one of two meth
ods. Papain digests the whole anti
body into two Fab fragments,
which are made up of an N-termi
nal region of a heavy chain bond
ed to an entire light chain and one
Fc fragment made up of the cons
tant regions of the heavy chain.
Pepsin cleaves the antibody into
F(ab%, a single fragment made up
ofthe variable region ofthe bond
ed heavy chains bonded to the two
light chains and two fragments of
Fc (see Figures 3 & 4). S

snm@1

cern, both therapeutic and diagnostic
studies are being done in which re
peated doses are being administered
successfully to patients. There are
methods to combat the HAMA re
sponse, such as to make the patient
more tolerantor use human, human
ized, or chimenc antibodies. Chimeric
and humanantibodieswill reduceor
eliminate these problems?'

Dr. Goldenbergsays efforts center
on â€œmakingas much of the antibody
or targetingmolecule humanas pos
sible and as small as possible without
affecting its targeting ability?' Thomas
J. McKearn, MD, PhD, executive vice

FDAreviewor testingandis studying
a â€˜86Re-labeledantibody in the
treatmentof ovariancancer.

Further efforts to improve targeting
and minimize the HAMA response
were discussed during the Third Con
ference on Radloimmunodetection and
Radioimmunotherapyof Cancer,held
November 15-17 in Princeton, New
Jersey. Presenting some of the latest
techniques in an abstract submitted to
theConference,JeffreySchlom, PhD,
chiefofthelaboratory oftumor immu

L chains
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(I@Igu,T4; IgG molecule fnigments.
Cou,fesy:NeoRx Corporation.)

presidentof Cytogen Corporationin
Princeton, New Jersey, also forsees
small, humanized antibody-like mole
cules dominating the field in the near
future. He says that Cytogen has devel
o_ five whole-antibodyor fragment
products that use â€œInor â€œâ€œTcto
image various cancers and a whole
antibody agent that uses @Â°Yfur cancer
therapy. These products are in various
stages of FDA testing or review. The
company is working on â€œreengineer
ing antibodiesâ€”makingthem more

human, less immunogenicâ€”and
molecular simplification to reduce the
size of the molecule so it can target
more efficiently' according to Dr.
McKearn. He says the company has
developed a thrombus imaging agent
in which 99mTcis conjugated with a
targeting peptide sequence, rather than

a whole antibody or fragment. Paul
Abrams, MD, JD, president and chief
executive officer of NeoRx Corpora
tion in Seattle, Washington, says
NeoRx is also developing â€œnovel
chimeric and humanized constructs
that have targeting principles that are
based upon antibody targeting princi
ples?' The company has developed
several @â€œFc-labeledfragment cancer
imaging agents that are undergoing

H chains

Fcportion

Fabportion

(Rgure 3; Componentsofthe ImmunoglobulinmoleculeSCowlesy:NeoRxCorpora
lion.)
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three-to-fivehourplanarand SPECT
images using this fragment can reveal
tumors as small as 0.3-03 mm. â€œPhase
III studieshavenotonlydemonstrated
excellent targeting, but no HAMA
responses after the injection of anti
body fragment,â€•he notes.

In addition, notes Dr. Serafini, prac
titioners must address the issue of who
will provide this technology. Since it
would not be cost effective for every
clinical center to have radiolabeling
thciities, he argues that the field must
decide whether to licensea fewregion
al centers to make up radioimmuno
conjugates and perform RAID and
RAIT or have many centers do RAID
and RAIT with commercially supplied
radioimmunoconjugates.

Beyondthe issue of which centers
will provide RAIT and RAID is the
question of which specialists will
image and treat with radioiantibodies.
Dr. DeNardo urgesnuclearmedicine
practitioners to â€œgetin gear now and
startlearning because this area is going
to be one of the future directions in
nuclear medicine. Ifthe nuclear mcdi
cine community isn't prepared to cope
with it, it won'tbe done, or someone
else will do it?'

In addition to the scientific issues
thatneed to be ironedout, regulatory
reins keep the technology in check.
Some in the field haveexpressedcon
cern that the FDA's pace in approving
radioimmunoconjugates is too slow
and may hinderprogress. Otherssay
thepacereflectsFDA'sneedto satisfy
safety and efficacy concerns with this
emerging technology. Dr. Serafini says
theFDA'sslowpaceofapprovingthese
agents perplexes and worries him be
cause it may havea negative impact on
commercially-funded research and
overall progress in this area. He pre
dicts that â€œindustrywill respond to a
muchgreaterdegreeonce theysee one
of the antibody products approved by
theFDA. Now,they'reholdingback?'

Dr. McKearnsays, â€œThereis a very
widespreadconcern that staffingneeds

(continued on page 30A)
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Ig forms now makes feasible the use
ofmultiple Ig dosing protocols. Exper
imental studies have shown that dose
fractionation protocols can reduce
toxicity and subsequentlygreatly in
crease efficacy of [monoclonal anti
body]-based tumor therapy.â€• He
pointed to studies showing that some
biological response modifiers, â€œcan
up-regulate the expression of tumor
cells but not normal cells.â€•Dr. Schlom
predicted that these techniques, â€œto
getherwith second generationhigher
affinity antibodies, new chelates, and
a wider choice of isotopes, offer new
approaches that may well lead to more
effective[monoclonalantibody]-based
diagnostic and therapeutic applica
tions.â€•

However, improving targeting and
decreasing immunogenicity are not the
only areas that need work. The
expense of this technology and the
variable sensitivities that have been
reported are other negative issues.

Commenting on the varying sensi
tivities that have been reported by
different groups doing RAID, Dr.
Serafini says that it's difficult to
compare these figures because the
researchers used â€œdifferentantibodies,
isotopes, labeling procedures, and
methods of imaging.â€•He says that
studies need to be done comparing
work done with similar methods.

AcknowledgingthatRAID is time
consumingand expensivecompared to
CT and MRI, Dr. Serafini says that
â€œindustryneeds to address the specific
needs ofthe cancer patient in order to
reduce imaging time. Maybe [manu
facturers] should build instruments
with dual detectors or ring detectors,
which can scan faster and increase
throughput,â€• and, thereby, decrease
the expense.

According to Dr. Goldenberg, Im
munomedics has responded to the
need for a simple, rapid, low-cost
imagingkit, and is completingPhase
III clinical trials of a one-step, five
minute @â€œTc-labelingkit for an anti
CEA fragment. Dr. Pinsky says that

Ant

(FTgu,@5; â€œIn-IgGScanperformedat
6hours showsintenselocalizationin the
lÃ§ftthigh of a 44-year-oldmale with a
historyofpain andswelling that wasun
responsiveto antibiotics. I-my and pa
thologyco@flnnedosteon@yeIitisondcellu
litis secondaryto staphylococcalaureus
bi@ion. Cowtesy:A.&mflnt M14 Un
iversity of Miami.)

nology and biology at the National
Cancer Institute, Bethesda, Maryland,
noted that recombinant/chimericIg
molecules, which have human Fc
regions, can reduce the HAMA re
sponse. Humanizing Igs through
complementarity determining region
grafting should also reduce the
HAMA response, he added. In addi
tion, single chain antigen-binding pro
teins, novel recombinant proteins ex
pressed in E. co/i, â€œarestable in vivo,
have an extremely rapid plasma clear
ance, andcan targettumorsefficient
ly.â€•Dr. Schlom also noted that the
â€œavailabilityof recombinant/chimeric

Rt
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Radioimmunoconjugates
(con:inuedfrom page 20A)

at the FDA have not been adequately
dealt with.â€•Placing the blame on
Congress for not appropriatingthe
necessary funds, he adds, â€œspeeding
upthereviewprocesscouldbe accom
pushed without compromising safety
and efficacy standards, and that would
make products available for use more
expeditiously.â€•

On the other hand, Dr. Abrams says
that since â€œtheseare the first products
that [FDA] has seen as labeled anti
bodies or in vivo diagnostic imaging

snm I
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products, they need to satisfy their
curiosities and concerns. That is quite
appropriate.â€•

Curtis L. Scribner, MD, chief of the
hematologic products branch at the
FDA, says the FDA's concerns center
aroundthe specificity and sensitivity
ofthese agents. â€œThere'sno such thing
as a truly tumor-specificantibody.The
difficulties with radioantibodies as
with all radioimaging agents are with
the deposition of radioactivity over
the normal structures. Radioimmuno
therapy' he adds, â€œtakesthe cross
reactivity sort of to its extreme.â€•

Despite the problems, he says, â€œThe
field of specific antibody targeting to
tissues is still a very exciting area, and
it holds a lot of promise.â€•

But, as one who knows only too well
howradioimmunoconjugatescanbe of
benefit, Mr. Harrison expresses
dismay at this untapped promise and
the FDA's pace of approval. He says
that after he went into remission, he
asked Dr. Order, â€œhowsoon are you
going to get this stuff out on the
market?Ifit wasEuropeitwouldhave
been out yesterday?'

Sarah M. Tilyou

Lines from President
(continuedfrom page 26A)

nitrogen-l3 ammonia? No individual PET practice can
possibly undertake an NDA on its own.

Practitioners ofnuclear medicine who make up their own
kits for use within an institution for radiopharmaceutical
compounding are able to do so under each state's rules of
practice ofpharmacy and medicine. In fact, that practice is
no difl@rentfromcompoundingâ€˜@FFDGon site foruse with
in an institution. These issues and SNM and ACNP's differ
ences with ICP were discussed, understood, and, to some
degree, reconciled.Allconcernedpartiesagreedto movefor
wardand keepeach other informed.These differencesin ap
proach are a source of confusion that blurs the image of
nuclear medicine. The questionedjurisdiction ofFDA to reg
ulate what SNM and ACNP argue falls under state jurisdic
tion is the core of the issue.

Questions over turf are fierce. Everyone in the nuclear
medicine community knows what they are and what their
significance is to the future ofnuclear medicine. Physicians
have been taught and generally believe that the research of
today becomes the clinical practice of tomorrow and that
those who perform the research are most likely to be those
who will inherit that clinical practice. It doesn't always hap
pen that way.Particularlywhenthe issueofincome forphysi
cians,hospitals,andjoint venturegroupsisat stake,monetary
incentivesseem to overpowerthe logic that those who do the
research to develop a clinical tool have the right and the best
credentials to do that clinical work.

The ACR recently supported a landmark study that corn
â€”thecostsofimagingperformedbyradiologistsversus
non-radiologists for a few specific clinical problems in a large
population ofpatients. The costs to the same insurance corn
@@anywereshocldnglyhigherwhen imagingwasdonebynon

radiologists compared to radiologists. The reasons for the
non-radiologists' increased costs were higher charges and
higher utilization. Such data may provide a basis for anti-self
referral legislation,which wouldundoubtedlyalleviatesome
nuclear medicine turf conflicts.

Reflections on PET and turftouch only a small segment
ofthe three-dimensional dynamic image ofnuclear medicine
as a specialty. The more comprehensive image of nuclear
medicine that Summit participants saw indicated that the
specialtylooksgood, but it couldlookbetter. The group spec
ulatedthat ifnuclear medicinepractitionerscan protect their
turf, the future ofthe field probably will not be substantial
ly differentfrom the futureofmedicine in general. All indica
tions are that the future ofmedicine in this country is not as
brightas healthprofessionalswouldlike, buttheyarework
ing hard to keep the flame glowing.

Summit participants were:
Naomi P. Alazraki, MD (SNM)
Leon S. Malmud, MD (SNM)
Bradley K. ibunds, CNMT (SNM, Th)
Robert E. Henkin, MD (ACNP)
TerenceBeven,MD (ACNP)
Barry A. Siegel, MD (ACR)
M. DonaldBlaufox,MD(ABNM)
DouglasMaynard,MD (ABR)
PeterT. Kirchner,MD (RRC,NM)
John D. Watson, Jr., MD (ACNM)
FrederickJ. Bonte, MD, (AMA, SNM representative)
R. Ed@rdColeman,MD(ICP)
Andrew Taylor, Jr. , MD (SNM, E&R)
Brian M. Gallagher, PhD (industry)
Tony M. Sansone (SNM)
Carol Lively (ACNP)
Kristen D.W. Morris (SNM/ACNP Government Relations).

Naomi P A1aZFUki, MD

President, The Society of Nuclear Medicine

30A The Journal of Nudear Medicine â€¢Vol. 31 â€¢No. 12 â€¢December 1990




