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Sandostatin and the Hammersmith Experience

D. Wynick, S.R. Bloom

Department of Medicine, Hammersmith Hospital, London, UK

Key Words. Pancreatic islet cell tumours - Sandostatin - Octreotide - Hammersmith

Hospital

Abstract. Ten patients with various metastatic pancreatic tumours have received Sando-
statin (octreotide) for up to 5 years, initially 50 pg t.i.d. subcutaneously but increased over
6-12 months to 500 pg t.i.d. Three patients showed no biochemical or clinical response to
Sandostatin. In the remaining patients, treatment was extremely effective: tumour secretions
fell by nearly 60% and clinical symptoms improved or resolved in all. At 5-6 months, all
patients showed worsening symptoms and rising hormonal concentrations. Although re-
lapses were initially responsive to Sandostatin (at 500 pg t.i.d.), patients eventually became
unresponsive to all therapies, and all died within 6 months of the development of this resis-
tive phase. Side effects were minimal and long-term therapy was well tolerated. Steatorrhoea
and the development of gallstones were not observed.

Pancreatic islet cell tumours have a num-
ber of features in common, First, they are all
extremely rare: the insulinoma has an inci-
dence of 1/106 in the UK population, while
the incidence of vipoma and glucagonoma is
as low as 10-15/108. These tumours are also
slow growing, with a natural history of be-
tween 1 and 2 decades, and they cause ill
effects through excessive secretion of biolog-
ically active products rather than by tumour
burden [1, 2] - although this does oceur late
in the disease. Many patients have metas-
tases at presentation and treatment is there-

fore palliative; exceptions to this are the
insulinoma, where approximately 90% of
cases are benign, and those tumours asso-
ciated with multiple endocrine neoplasia
type 1, where approximately 40-50% are.
benign. :
The objective of therapy is 2-fold. Firstly,
to reduce the tumour mass, which can be
achieved by surgical debulking [3], hepatic
artery embolization [4], and cytotoxic che-
motherapy - in this unit we favour a combi-
nation of streptozotocin and S5-fluarouracil
[5). Secondly, to reduce the secretion of tu-
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Table 1. Patient characteristics before and during Sandostatin therapy

Patient Hormones Hormone level Hormone level Hormone level Months on
secreted: before treatment 1 month after last admission Sandostatin
starting treatment  before death ‘
pmol/l pmol/l pmol/l

1 glucagon 280 170 1,064 28
gastrin! 42 38 200

2 VIP 276 291 324 <l
glucagon 222 215 267

3 VIP 248 1 139 24

4 glucagon 400 288 1,113 13

s lowvip 309 324 330 <!
gastrin! 43 13 437

6 vIP 447 16 222 26

7 glucagon 165 220 342 <1

8 glucagon 2,160 1,561 > 10,000 &t 35
PP ‘ 9,570 2,290 > 10,000
gastrin! 6 8 142

9 VIP 320 253 359 54
neurotensin- 1,000 250 1,030
glucagon'! 17 i 8 ! 980

10 vIP 180 50 657 36

! Hormone level became elevated subsequent to initial diagnosis.

mour products. Native 14 amino acid soma-
tostatin has potent antisecretory properties
in such patients [6], but it suffers the major
_disadvantage that it has to be given by intra-
venous infusion and has a half-life of only
2.5=3.5 min. This is obviously unacceptable
for all long-term ambulatory therapy. In the
long-acting 'somatostatin analogue, Sando-
statin (SMS 201-995, octreotide; Sandoz

Pharmaceuticals), which has a half-life of
approximately 113 min and is well absorbed
when given subcutaneously, we have a useful
drug of proven therapeutic value [6-10].
Sandostatin has beén in use for approxi-
mately 5 years for the treatment of pan-
creatic islet cell tumours, and I report here
our experience at the Hammersmith Hospi-
tal.
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Patients and Methods

Ten patients with various metastatic pancreatic
tumours were treated with Sandostatin for up to 5
years. Many of the patients had more than one ele-
vated hormonal level at the time of diagnosis (see
table 1). Some had one predominant syndrome, while
others had a mixed clinical picture. Four of the
patients (those starred in table 1) developed other
hormonal elevations, with new associated syndromes,
months or years after their original diagnosis. Sando-
statin was given subcutaneously, initially 50 pg t.i.d.,
then increased over 6-12 months to 500 pg t.i.d.

Results

Three patients (No. 2, 5, and 7) re-
sponded neither biochemically nor clinically
to the analogue after 3—4 weeks’ therapy. We
were unable to determine why this was so,
although all 3 of these patients presented
extremely late in their disease with huge
tumour bulk and all died within 4-5 months
of diagnosis. The remaining 7 patients were
treated with the analogue for a mean of 29
months, with a range of 13-54 months.
Treatment was extremely effective in each of
these patients. Tumour secretions fell by
nearly 60%, although in only 1 patient did:
the secretions actually fall to completely
within normal limits. The clinical symptoms
improved or resolved in all patients. In the
patients with vipoma the number of bowel
motions fell and stool consistency improved,
while in the patients with glucagonoma the
skin rash resolved more quickly and recurred
less often. This clinical and biochemical im-
provement was maintained in all cases for at
least 2 months and in 1 patient (No. 2) for up
to 6 months,

All patients showed a good clinical re-
sponse for the first 2 or 3 months of Sando-

~

statin therapy. Thercafter, at approximately

- 5-6 months after starting therapy, all pa-

tients suffered exacerbations of their disease
with worsening symptoms and rising hor-
monal concentrations. This relapse was ini-
tially responsive to an increase in dose of
Sandostatin. However, after an average of 24
months at maximal dosage (delineated as
500 pg t.i.d.) these relapses were no longer.
responsive to a further increase in dose of
Sandostatin or to other therapeutic mea-
sures, including hepatic artery embolization
and chemotherapy. Once this resistant phase
of their illness was reached, all patients died
within 6 months.

Figure I shows the course of patient 2.
Despite an extremely potent fall in vasoac-
tive intestinal peptide (VIP) initially, the
dose of Sandostatin had to be increased over
the next 18 months to 500 pg t.i.d. to main-
tain stool frequency at less than 3 bowel
motions/day.. During this time VIP again
rose to pre-diagnostic levels.

Side Effects

Side effects were minimal. The mean fast-
ing blood glucose did not alter during ther-
apy and, apart from some local skin irrita-
tion which lasted under 1 min, long-term
treatment was well tolerated. The side effects
one might expect - steatorrhoea and the de-
velopment of gallstones — were not seen.
However, many of the patients, particularly
with the vipoma, had diarrhoea already and
steatorrhoea might therefore have been
masked. We have not yet.observed the devel-
opment of gallstones in such patients, al-
though this is now reported in the literature;

- it may be that, as the analogue becomes

more widely used for longer periods of time,
this will become a more common phenome-
non.
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Fig. 1. Long-term course of patient 2 on Sandostatin therapy - stool frequency and VIP concentration.

Discussion

This study demonstrates that, for many
patients with metastatic pancreatic endo-
crine tumours, initial palliation is satisfacto-
rily achieved with Sandostatin. Three pa-
tients did not respond to Sandostatin, pre-
sumably because they had such extensive me-
tastases at the time of diagnosis that they fell
into the ‘resistant’ category of patients, The
phenomenon of resistance we feel is mainly
explained by large tumour bulk at a late stage
of the disease and also possibly by a loss of
responsiveness of the tumour through a de-
crease in the numbers of somatostatin recep-
tors on the tumour cell surface.

We have also found Sandostatin to be
extremely effective when given prior to che-

motherapy or hepatic artery embolization to
prevent the huge release of tumour products
7-14 days after therapy, thus avoiding the
risk of a vipoma or carcinoid crisis with
hypotension and possible death. To place the
patient prophylactically on Sandostatin at a
dose of 500 pg t.i.d. eliminates this problem
completely.
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Department of Medicine
Hammersmith Hospital
London W12 ONN (UK)

Discussion

Dr. Glaser: What is the highest dosage that you
have used in patients with large tumour bulk?

Dr. Wynick: We have gone up to 1,000 pg t.d.s —
total 3,000 pg/day — but as [ said, at this late stage
where we have resistance, we have found that this
high dose has no greater effect than 500 pg t.d.s.

Dr. Glaser: Have you tried administering Sando-
statin by continuous subcutaneous infusion?

Dr. Wynick: We have not, but we have tried giving
Sandostatin intravenously and again have found no
further effect.

Prof. Bloom: Your final conclusion then, David, is
that you actually do have true escape?

Dr. Wynick: Yes.

Dr. Glaser: We have given Sandostatin by contin-
uous infusion and feel that we do have a better
response if we give somewhat higher doses. However,

our results are very similar 1o yours once you reach
the stage of resistance. Even with a dose as high as
5,000 pg/day we may see a little better response, but
no marked improvement.

Question: Have you looked- at any of the tumour
material of patients with escape? Have they recep-
tors?

Prof. Bloom: You are asking the very reasonable
question: is this escape the result of a very strong ago-
nist effect which cannot be overcome with antagonists
or is it down-regulation?

Dr. Wynick: Sadly, 1 cannot give you the answer.
Some of our patients died at home. Of those who died
in hospital, the relatives quite reasonably refused to
allow us to investigate.

Question: With these large doses, do you get evi-
dence that other, normal tissues have become resis-
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tant to somatostatin? For example, are growth hor-
mone and insulin totally flat?

Dr. Wynick: Growth hormone certainly is almost
completely flat. As I have said, you would expect
these patients to have hyperglycaemia and to run into
problems with diabetes but we do not, so I assume
there must be the phenomenon of receptor down-reg-
ulation.

Prof. Bloom: So, there is a form of escape which is
obviously related to down-regulation, but it is diffi-
cult to know whether this is due to continued admin-
istration of Sandostatin or whether it occurred right
from the beginning, say within the 1st week. One of
the obvious pieces of natural evidence in this area is
the behaviour of the somatostatinomas, where inter-
estingly you can see patients who have had diabetes
mellitus for 15 or 20 years (we had one case with a
20-year history) and the moment that tumour is
removed the diabetes disappears. This is strong evi-
dence in our opinion that there may be escape of a
biolegical sort but no eventual complete down-regula-
tion of the receptors. It is not like LHRH where, if
you give a large amount, you completely abolish the
receptors.

Question: Was there any evidence of temporary
tumour regression?

Dr. Wynick: You mean in terms of actual decrease
in size of the liver metastases? Yes, we have seen that
from time to time, but as | am sure you are aware, the
terrible difficulty is that when you have such large
vascular tumours they often outgrow their own metas-
tases and you get spontaneous autonecrosis. In this
unit we initially- described — I think it was the first
case — an excellent clinical response and a CT re-

sponse, but we later found that that was not the case.
Personally, I feel that a regression of tumours does
not normally occur with Sandostatin, certainly not
long-term.

Prof. Bloom: To reiterate that point, we are draw-
ing on the evidence of our publication in Gastroenter-
ology [8] which suggested that hepatic metastases
from a VIPoma disappeared on treatment with San-
dostatin, We think probably there was some tumour
shrinkage, but much of the effect we saw was due toa
change in the blood flow of the secondaries, so that
they became isodense and could no longer be clearly
seen on the CT. If one looks at such tumours in echos
they are indeed reduced, as in this patient, but this
could easily be due to infarction, to changes in blood
flow or, as said earlier, perhaps to a spontaneous
change, and our general experience is that the tumour
size is not reduced significantly, if at all. What is not
clear is whether the rate of enlargement of the tumour
is slowed, because we know from biological studies in
animals that somatostatin is definitely inhibitory to
growth of normal tissues, such as the mucosa of the
stomach and of the pancreas, under certain circum-
stances. There is a potential for tumour stasis and that
may be biologically important, but so far [ have not
seen any very clear evidence of that.

Question: Can you tell us what serum levels of
compound you achieve at high dose rates?

Prof. Bloom: High levels. They are proportional.
We have not seen any enhanced rate of clearance, if
that is what your question implies, If you give twice as
much, as far as | am aware, you get twice the blood
level. There is no tendency for hepatic or renal clear-
ance either to be flooded or to upgrade.
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Abstract. Twenty-four patients with 26 apudomas have been treated with Sandostatin
(octreotide) in Belfast. The 2 patients with vipoma showed an excellent response clinically
and biochemically. Of 15 patients with carcinoids, Sandostatin improved the diarrhoea in
70%, flush in 58%. and wheeze in 100% of patients. Patients with insulinoma and the -
Zollinger-Ellison syndrome were unresponsive to Sandostatin. In general. the response to
Sandostatin appeared to decline as the tumour size increased and tumour markers rose. Side

effects have not been a problem.

Incidence of Apudomas

In Northern Ireland, which has a popula-
tion of 1.5 million, we maintain a register of
apudoma patients [, 2]. Table | shows the
incidence of apudomas in this population.
We expect approximately | insulinoma/10°®
of the population/year and slightly less for
gastrinomas. Tumours like vipomas and glu-
cagonomas are rare, whereas carcinoid tu-
mours are much commoner. Table | sum-
marizes the percentages of the different
types of apudoma which we have encoun-
tered.

Natural History of Apudomas

Apudomas frequently grow slowly and
patients may have extensive metastases and
yet remain relatively well, unless they are
symptomatic with an endocrine syndrome.
Some of the tumours are ‘quiet’ hormonally
and do not cause great disturbance, and pos-
sibly Sandostatin would not be indicated in
such patients. An awareness of the natural
history of these patients is important before
we decide on therapy and should also be
taken into account when assessing therapy.
For example, 2 of our patients, despite hav-
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Table 1. Apudomas in Northern Ireland

Syndrome Annual incidence Each
per population type
of Northern Ireland %

Carcinoids 15.0 79

Insulinomas 1.8 9

Zollinger-Ellison /

syndrome 0.75 4

VIPomas 0.18 1

Glucagonomas 0.18 |

Unknown types 1.05 6

Others negligible

Table 2, Apudomas treated with Sandostatin
(26 syndromes in 24 patients)

Syndrome Number
Carcinoids 1
Insulinoma

VIPomas

Zollinger-Ellison syndrome

Unknown type )
Medullary cancer of thyroid
Nesidioblastosis

—— NN W

ing extensive metastases, have survived with

good-quality life-styles. A female patient

with the carcinoid syndrome complains of
- some facial flushing which is not disturbing
but has no other problems; although she has
extensive metastases, she has lived happily
in this state for years and for this reason we
have not administered any therapy. Another
female patient with a carcinoid tumour with
extensive metastases was diagnosed follow-
ing laparotomy for a gun-shot wound. She
has remained well for several years and there
has been no evidence of further growth of the

tumour. Her syndrome, which is quite mild,
appears to have resolved, yet she has had no
treatment at all.

Patients Treated

Table 2 shows the number of patients we
have treated over recent years with Sando-
statin. The number of syndromes outnum-
bers the number of patients because some
patients have more than | syndrome. Many
of the patients self-inject themselves just as a
diabetic patient does on insulin treatment.
They can increase or decrease their dose and
can monitor their response themselves.
Some patients have had Sandostatin only
acutely, either because it was ineffective or
because other therapy was preferred. Five
patients have received the drig for more
than 2 years and we have detected no fall-off
in effect. It is difficult to produce an objec-
tive assessment of response. If there was no
change in symptoms we awarded a rating of
0%. if there was a distinct improvement we
awarded 50%., and if the patients were vir-
tually symptom-free 100% was awarded. If
there were several s'ymptoms‘ the assess-
ments were averaged to give an overall re-
sponse.

Gastrinomas, Vipomas, Insulinomas

We have only a small experience of the
use of Sandostatin in gastrinoma patients. In
| patient who received Sandostatin acutely,
circulating gastrin was suppressed into the
normal range. Sandostatin could therefore
be useful in this patient. However, patients
with gastrinomas are controlled effectively
by alternative management, especially by
potent drugs which inhibit acid secretion.
Another patient with a gastrinoma who also



' Sandostatin and the Belfast Experience

~ 13

| 5

‘suffered from Cushing’s syndrome had mas-
E;;Ie circulating levels of plasma gastrin, and
Sandostatin on this occasion had no effect.
The diarrhoea of the watery diarrhoea
E;hypokalacmic achlorhydric syndrome is de-

Ry

“ scribed like milky tea and is odourless, wa-
| tery, and very profuse. Such patients are
“extremely dehydrated and very ill. They may
E;?‘bc diagnosed as having pancreatic cancer
i and extensive metastases and many may die
 before the clinician realizes the correct diag-
" nosis. This may possibly be the reason why
' there is an apparently low incidence of pa-
. tients with this syndrome. The 2 patients
i whom we have treated have both shown a
' superb response to Sandostatin. In | patient
g't,we noted the plasma VIP levels fell imme-
" diately to normal levels during Sandostatin
{ administration [3]. Interestingly, when we
' stopped Sandostatin there was continued
' suppression of the VIP levels and-continued
‘cessation of symptoms, which suggested that
?Sandostatin was probably still present on re-
‘ ceptor sites on the tumour.

We gave Sandostatin to a single case of
insulinoma. The insulin levels following oral
:glucosc were suppressed with Sandostatin,
{although this may have been an effect on
 intestinal absorption of glucose. However,

| unfortunately the patient had more hypogly- -

' caemic attacks on the drug than off it.

Carcinoids
| Table 3 demonstrates the response in car-
‘cinoid patients. In the majority of patients
‘the primary site is the lower small intestine,
but we also have encountered a number of
lung carcinoids, and for some the primary
site is unknown. I do not believe statistics
would show that the responses differ be-
tween the different primary sites, although it
'is likely that tumours from different sites do

Table 3. Effects (%) of Sandostatin in 15 patients |

with carcinoids ; i

Symptoms No Better Much
change better !
Diarrhoea (n = 15) 20 27 43 |
Flush (n = 12) 2 50 8
Wheeze (n = 2) 0 0 100

produce different peptides. It may be, as the
numbers increase or as we have multicentre
information, that a differential response will
be shown for the tumours at different pri-
mary sites. It is my impression that the lung
carcinoids respond better. :
In the carcinoid patients there are three
major symptoms which we attempt to treat -
the diarrhoea, which is watery and disabling;
the flush, which is troublesome only in a few;
and the wheeze, which is a less common fea-
ture of the syndrome. In about half the pa-
tients the diarrhoea cleared on Sandostatin
treatment, whereas the effects on the flush
appeared to be less. In the 2 patients who
wheezed, Sandostatin appeared to be very
effective. In 1 patient with a very extensive,
very aggressive tumour, who died after a few
months, the response to Sandostatin was
poor and there was apparently only a modest
effect on the circulating tumour marker.
Another patient with the carcinoid syn-
drome had a very extensive tumour with
both flushing and diarrhoea, as well as an
advanced cardiac lesion, so thé prognosis
appeared poor. This patient was treated by
Sandostatin, intrahepatic chemotherapy,
and interferon (Intron A). There was a dra-
matic reduction in tumour mass, circulating
tumour marker, and symptoms. However,
because we were using multiple treatments it

|



