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Discussion
DR. BRADLEY M. RODGERS (Charlottesville, Virginia): This

is a very important paper, I think. Clearly, the use of interferon

is going to introduce a new era in treatment of hemangiomas,
at least, interferon or similar type substances. There are many
members ofthis society who have given us significant informa-
tion about the pathophysiology about hemangiomas, and I re-
member well my first Southern meeting in 1975, here at the
Homestead. Dr. Edgerton presented his vast experience with
hemangiomas and pointed out the very dramatic response of
many of these lesions to steroids. I think we are now into a
new era oftreatment. Everybody that's dealt with these tumors
understands that they are capricious in their nature, and it's
hard with any small group of hemangiomas to really know
whether the drug that you're giving or the intervention that you
are providing is having a significant impact on the pathophysi-
ology. Obviously, it's going to take a large number of patients
before most of us are absolutely convinced of the dramatic
effects of alpha interferon. And, yet, those that are using it are
clearly impressed. And I think some of the cases that Rick
showed today are fairly dramatic in the effect of this drug on
these tumors. I have three questions I'd like to address to Rick.
One is the question of dosage. Most people have centered on
the dosage of 3 million units per m2 per day as a single dose,
and I wonder if you could give us some insight as to how that
dose was arrived at, and is it possible to increase that dose?
Some ofyour lesions, for instance, and others have shown only
partial regression. And if 3 million is good, is 6 million better
in those patients? The other question is how long to give this
drug. Your patients received the drug for 6 to 9 months. Others
have chosen 11 to 14 months. Is there any indicator as to when
you should stop the drug, and can it be started again ifthe lesion
tends to increase in size after stopping it? There seem to be few
complications of the medication, but can you talk about some
of the more severe complications and how you handle those
in these patients? The next question relates to the selection of
patients. You have been careful to point out that this medica-
tion only works in those patients with diseases of angiogenesis,
and sometimes, it's a little hard to define, to differentiate be-
tween lymphangiomas and hemangiomas. But the other ques-
tion is the age of the patients. Can alpha interferon have a sig-
nificant effect on some of the older patients that many of us
have in our practice with relatively established and quiescent
and yet very deforming hemangiomas? And in that respect, is
it significant that your 21/2-year-old child showed only a stop-
page of the progression, if you will, not really a resolution of
the tumor? Does it work less successfully in the older patients
compared to the very young patients? The last question I had is
what's the real effect of this drug? It has to be more than just
inhibition ofangiogenesis. And you pointed out in your discus-
sion the very rapid effect on platelet trapping that's seen with
this medication. That's clearly not an angiogenesis effect. The
thing that impressed me about your first case is that you started
with a very bulky hemangioma and within a period of several
months ended up with virtually nothing. This is different from
the usual involution or natural involution of these hemangio-
mas that end up with a piece of fibrous tissue or relatively a
cellular tissue. In this case you end up with nothing. How does
this work? This is not just stopping capillary proliferation.
Somehow there must be more going on. The last thing I'd ask
is ifyou would speculate as to where we're going to go with this.
This is obviously just the tip of the iceberg. And the informa-
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tion and the medications, if you will, that are coming from Ju-
dah Folkman's lab almost on a monthly basis are really quite
exciting. The implications ofthese findings for treatment of all
kinds of disorders, particularly neoplasms, are very exciting.
But where will we go with hemangioma? Alpha interferon is the
first of what will probably be several agents. And do you know
ofanything else on the horizon?

DR. H. BIEMANN OTHERSON, JR. (Charleston, South Caro-
lina): I think Dr. Ricketts and his co-authors were wise in pool-
ing their cases, because no one institution has any real number
ofthese patients. We've had two, and I think a number ofother
places have had similar amounts of these very challenging pa-
tients. Hopefully, there will be a national registry and a proto-
col that we can use to gain some meaningful statistics. We've
used it on two patients. One of them with an hepatic heman-
giomatoses as an infant, and the second one had hemangioen-
dothelioma, which was surrounding the trachea, extended up
into the neck and down into the chest. In contrast to what Dr.
Ricketts reported in his manuscript where he had a fairly rapid
response, we noticed a very slow response to the interferon. In
fact, the hepatic hemangiomatosis patient went into cardiac
failure and was put on a ventilator. Finally, the patient got bet-
ter. The other patient had a laminectomy, for invasion of the
spinal cord with this tumor. So all ofthis brings me to my ques-
tion. And that is, with such a slow response and with the fact
that these tumors will undergo spontaneous involution anyway
in a period of 8 to 12 to 9 to 15 months or so, how can you
separate the therapeutic response to this very slow-acting drug
from spontaneous involution?

DR. BENJAMIN F. RUSH (Newark, New Jersey): When I was
in Lexington in the 1 960s, we ran into a couple ofpatients with
huge hemangiomas and published a little tract on the treatment
of these with 5Fu given intra-arterially, which worked pretty
well. The problem is, that many of these lesions don't have a

single arterial source. In addition, 5-FU given intra-arterially
can have some pretty morbid results. So the technique never

spread very widely. That paper came out about 1965. I was just
talking to Alex Haller during the break, and I recall that he had
his name on a paper which did spread the word that prednisone
or cortisone would help these lesions. He reminded me that it
was Dr. Avery, of their pediatric department who was the se-

nior author on that paper but did confess to having been a par-

ticipant. I've lost track of what had happened to the treatment
ofthese lesions, since I don't treat them myselfany longer. The
rationale for angiogenesis which has just been expressed this
morning was very interesting.
However, the original concept was that there was a retention

of multi-potential primitive mesenchymal tissue that was in-
volved in this. And I suspect that may still be true. In other
words, simply having angiogenic factors expressed doesn't ex-

plain why a lesion happens in one particular place. So I pre-
sume that this must be because of some previous deposited tis-

sue which has the potential of expressing itself. I have to agree
with Dr. Otherson that the time range in which many of these
lesions are recovering is actually the time period over which
many of us have seen lesions of similar size regress spontane-
ously. Perhaps a prospective study comparing this technique
with steroids and no treatment would be worthwhile.

DR. RICHARD R. RICKETTS (Closing Discussion): I will try
to answer your questions to the best ofmy ability, although the
actual mechanism of how interferon works in these lesions is
not totally understood at this point. As far as the dosage,
whether it would be safe to increase the dosage or not, there has
been reported complications with high dosage ofthis drug, such
as sloughing and such as initiation of cardiovascular compro-
mise in some of these patients. Long-term dosage can result in
complicated problems such as SLE, nephritis and hemolytic
anemias. So that therapy probably ought to be limited to a good
response of, say, 50% reduction of the lesion or more. In our
particular patients we gave the drug for a mean of about 6
months, and by that time, most of the lesions had regressed
quite dramatically. As far as selection with respect to age, it
does seem, in our patients and in the others reported, that the
younger patients do respond better. But, of course, the first pa-
tient that was ever tried on this drug was a 12-year-old, and he
did respond. I think it would be something that you could try
to use in older patients, but I wouldn't expect the dramatic re-
sponse that the infants show. As far as the effect of the drug
itself, as I said, the mechanism of action is not totally un-
derstood. It does seem to increase prostacycline release. It
seems that this drug dramatically reverses Kasabach-Merritt
syndrome; whereas, it takes a much longer time for the lesion
to regress. As far as speculating on the future, this drug is not
yet FDA approved for this use, and, hopefully, with studies like
this and other ones, it will become approved in the future. It is
a weak anti-angiogenic agent in comparison to some ofthe oth-
ers that Dr. Folkman has studied, and it probably is not going
to have any applicability to tumor angiogenesis. Dr. Otherson,
yes, these are difficult patients. I'm going to refer them all to
you since yours seem to be even worse than the ones we've had.
We use this drug only in patients where other therapy has failed
or that we would expect complications from the other therapy
to be more than those associated with alpha interferon. There
is and has been no prospective study comparing this drug with
steroids or any other method of therapy. In some of these pa-
tients it would be hard to randomize them to receive alpha in-
terferon versus steroids, particularly those with the Kasabach-
Merritt syndrome because of such dramatic response that has
been reported by all people who have used this drug for he-
mangiomas. In a study on steroids for very large and so-called
alarming hemangiomas, one author found that there was a
definite positive response rate of 30%, a definite negative re-
sponse rate of30%, and about 40% ofthe patients they couldn't
really tell whether the steroids made any difference or not, or
whether this was the natural history of the disease. And I guess
that same thing can be said for alpha interferon. Perhaps the
regression does occur over a time period corresponding to the
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natural history of the lesion, although the response the does All of those patients in the Boston study had received predni-
seem to be so dramatic that it's hard to believe that natural sone and had failed that therapy before they were put on alpha
history alone accounts for it. Dr. Rush, I appreciate your com- interferon, and then they had a response. So although it wasn't
ments with respect to the national study and the Boston study. a controlled study, they did use conservative therapy first.


