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Anti-Tumour Activity of
the Epipodophyllin Derivative
VP16-213 (Etoposide: NSC-141540) in

Gestational Choriocarcinoma

E. S. NEWLANDS and K. D. BAGSHAWE

Department of Medical Oncology, Charing Cross Hospital, Fulham Palace Road, London W6 8RF, United Kingdom

Abstract—We have treated a total of 47 patients with gestational choriocarcinoma
with the epipodophyllin derivative, VP16-213, alone and in combination. Twenty-six
out of 31 patients who could be clearly assessed for response had drug-resistant disease.
Of these 31 patients the results were as follows: with VP16-213 alone (100 mg/m?* i.v.
on 5 consecutive days) there were 9 responses and 1 improvements out of 26 patients.
When VP16-213 was given in the same dose combined with methotrexate and
vincristine, there was 1 response and 2 improvements out of 4 patients; with VP16-
213 in the same dose given after a bleomycin infusion, the only patient thal was treated
with this combination responded. At present there are a total of 11 (35",) responses
and 9 (29Y%,) improvements to VP16-213, alone and in comhination, out of 31
patients, producing a combined response and improvement rate of 61", VP16-213 s
clearly an active agent which requires further assessment in trealing drug-resistant
gestational trophoblastic tumours and patients presenting with adverse prognostic

Sactors.

INTRODUCTION

VP16-213 [ethylidene-B-p-glucopyranosyl epi-
podophyllotoxin (etoposide; NSC-141540)] is
a semi-synthetic derivative of podophyllotoxin
and has been shown to have activity in a
number of animal tumours [1-3] and some
human tumours [4-7]. The action of VPI6-
213 may be by inducing single-strand breaks
in DNA, rather than by inhibiting the mitotic
spindle formation, which is probably the main
cytotoxic action of the parent podophyllotoxin
compound [8, 9]. VP16-213 has been shown
to have activity in acute myelomonocytic
leukaemia, Hodgkin’s disease and non-
Hodgkin’s lymphoma [4-6]. In solid tumours
responses have been seen in small cell car-
cinoma of the lung and ovarian carcinoma [4,
7] and malignant teratomas [10-12].
Preliminary experience with VPI16-213 in
drug-resistant choriocarcinoma has already
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been reported [10, 11]. VP16-213 is a well
tolerated antitumour agent which has activity
in a range of human tumours.

Gestational trophoblastic tumours are In-
itally drug-sensitive, but where there are ad-
verse prognostic factors [13], they have fre-
quently proved resistant to methotrexate.
However, with the introduction of drug com-
binations which include methotrexate, vincris-
tine, actinomycin D, cyclophosphamide, ad-
riamycin, melphalan and 6-mercaptopurine,
the incidence of disease resisting eradication
has fallen to approximately 5%, of cases trea-
ted at this Centre [14]. Once the tumour has
become resistant to standard agents it has
previously proved difficult to get further satis-
factory antitumour responses. We have pre-
viously reported on the activity of high-dose
cis-platinum in combination with vincristine
and methotrexate in treating resistant ges-
tational choriocarcinoma [11, 15]. The ad-
dition of cis-platinum in combination and
VP16-213 as agents with activity against re-
sistant gestational choriocarcinoma, is already
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reducing the number of patients who become
completely drug resistant.

MATERIALS AND METHODS

Patient eligibility

All patients entered in this study had ges-
tational choriocarcinoma which was resistant
to chemotherapy with combinations of drugs
including methotrexate, vincristine, actino-
mycin D, cyclophosphamide, adriamycin,
melphalan, 6-mercaptopurine and hydroxy-
urea, or had adverse prognostic factors [13]
at presentation. The age range of patients was
from 20 to 33 yr. All patients had adequate
bone marrow reserve, renal function and liver
function.

Treatment protocol

VP16-213 was given in a dose of 10
mg/m? on 3 consecutive days. VP16-213 was
diluted in approximately 200 ml of saline on
each occasion and given as a short iv. in-
fusion. In those patients treated with VP16-
213 in combination, the dose of vincristine
was 1.0 mg/m? iv. and methotrexate 300
mg/m? as a 12-hr infusion followed by folinic
acid rescue 15 mg b.d. for four doses starting at
24 hr after the start of the methotrexate.
VP16-213 was started on the same day as the
vincristine and methotrexate and was given in
the same dose on 5 consecutive days as de-
scribed above. The only patient who received
a bleomycin infusion received 15 mg of bleo-
mycin per 24 hr for 72 hr prior to a 3-day
course of VP16-213 as described above.

Patient monitoring

All patients were monitored twice weekly
by radioimmunoassay specific for human cho-
rionic gonadotrophin (hCGf). This assay,
which has been previously described [16], can
detect down to 2 m i.u./ml (approximately
equal to 1 ng/ml of hCGf in serum).

Definition of response

The definition of response used in
choriocarcinoma differs from the conventional
solid tumour criteria, since there is a more
accurate biochemical monitor of the disease in
the hCGf concentration and in only some
patients are easily measurable secondaries pre-
sent to provide lincar measurements of disease
activity. In the large experience of this Centre
(over 500 patients treated up to 1978), the

clinical and radiological evidence of disease
activity correlates very accuratelv with the
hCG concentrations, but these responses are
slower than the biochemical changes.
Responses in these patients were defined as
follows:

A respense. A greater than log fall in the
serum hCGp concentration following a single
course of therapy with VP16-213 prior to the
next course of chemotherapy.

An improvement. A greater than 30°, fall in
the hCGp concentration following a single
course of therapy prior to the next course of
chemotherapy.

No response. No significant change in the
hCGJ concentration.

Progressive disease. A rising hCGf value fol-
lowing a course of chemotherapy. Only those
patients who could be clearly assessed for
response are included in this analysis.

A further 16 patients who were treated with
VP16-213 could not be clearly assessed for re-
sponse either because the hCG concentration
was still falling after the prior course of
chemotherapy, or the hCG was too near the
limit of detection in the assav for hCGf. None
of the patients excluded from this analysis had
stable or progressive disease.

RESULTS

The details of the 26 patients who could be
clearly assessed for response to VP16-213
alone are summarised in Table 1. There were
9 (35°,) responders and 7 (27%;,) improve-
ments out of 26 patients. This produces a
combined response and improvement rate of
62°,. When VPI16-213 was combined with
methotrexate and vincristine, there was 1 re-
sponse and 2 improvements out of 4 patients.
One patient received VP16-213 following a
bleomycin infusion and responded (Table 2).
When added together this gives a total of 11
(33°,) responses and 9 (29°,) improvements
out of 31 patients.

The non-haematological toxicity of VP16-
213 alone and in combination was mild.
Temporary alopecia occurred in some of the
patients that could be assessed for this side
effect. No hypotension, peripheral neuropathy,
nephrotoxicity or hepatotoxicity was observed.

Haematological toxicity was moderate and
reversible over a period of 10-20 days.
Myelosuppression involved both leucopaenia
and thrombocytopaenia, and the results are
summarised in Table 3. No major compli-
cations of the myelosuppression were seen,
possibly as this drug, when given in this
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Table 2. Results with VP16-213 alone and in combination in chorivearcinoma 31 patients)

Progressive ‘ > Log fall
disease No response  Improvement HCG
VP16-213 1 6 7 9
Vincristine + methotrexate + VP16-213 1 2 1
Bleomycin infusion + VP16-213 0 0 1
Totals 3 6 9 11

Table 3. Haematological toxicity of VP16-213

Platelets
{Mean+S.D.)

White blood count
(Mean+S.D.)

Haemogiobin
{Mean+S.D.)

Pre-treatment 11.2+1.3 4722 + 2443 260,161 +136.528
{9.1-13.2)* (1100-9300) (68,000-614,000)
Post-treatment 10.4+2.2 228041710 213,931 + 133,031
(8.2-12.7) (300-5300) (10,000~630,000)

*Figures in parentheses = range.

schedule, has minimal effect on the buccal
mucosa and lining of the gut.

DISCUSSION

These results with VP16-213 in drug-
resistant gestational choriocarcinoma, and the
preliminary results in patients who had not
received prior chemotherapy, shows that this
drug has definitive activity against this tu-
mour. VP16-213 is well tolerated with less
subjective toxicity than either cyclophos-
phamide or actinomycin D. The role of this
drug in gestational choriocarcinoma requires
further assessment both in drug-resistant pa-

patients presenting with adverse prognostic
factors [13]. The initial results in patients
without prior treatment have produced three
responses and one improvement out of 3
patients in this group. In all 5 patients the
hCG has in fact fallen satisfactorily before the
second course of treatment with methotrexate
was started (although falling in patient 26, the
hCG had not fallen far enough to be classified
as an improvement by the time the second
course of chemotherapy was started. See

Table 1).

Acknowledgements—We would like o thank Sandoz
and Companv and Bristol-Mvers and Company for

tients and

1.

also a first-line

agent in new providing V'P16-213 for this study.

REFERENCES

H. StageLin, Activity of new glycosidic lignan derivative {(VP16-213) related
to podophyllotoxin in experimental tumours. Europ. J. Cancer 9, 215 {1973).

P. Dompernowsky and N. I[. Nissen, Schedule dependency of the anti-
leukemic activity of the podophyllotoxin-derivative VP16-213 (NSC 141540)
in L1210 leukemia. Acta path. microbiol. scand. 81, 715 (1973).

J. M. Venprrri, Treatment schedule dependency of experimentally active
antileukemic (L1210) drugs. Cancer Chemother. Rep. 2 (Part 3). 35 (1971).

M. Rozexcweic, D. D. von Horr. J. E. HExney and F. M. Mucaia, VM26
and VP16-213: a comparative analysis. Cancer (Philad.) 40, 334 (1977).

F. Cavarui, R. Sonntac and K. W. Brusner. Epipodophyllotoxin VP16-213
in acute non-lymphoblastic leukemia. Brit. med. 7. 4, 227 (1975).

E.O.R.T.C.. Clinical Screening Group, Epipodophyllotoxin VP16-213 in
treatment of acute leukaemias, haematosarcomas and solid tumours. Brit. med.
7-3, 199 (1973).



o

10.

11.

12.

13.

Anti-Tumowr Aetivity in Gestational Chorivearcimoma

G. Farksox. J. J. vax Dyke. E. B, vax Epex. AL M. vax pEr MErRwE. . A
vaN DeN Berea and H. C. Farksox, A clinical wrial of the oral form of 4'-
demethyl-cpipodophyllotoxin-f-p-ethvlidenc glucoside (NSC 141340) VPi6-
213. Cancer (Philad.) 35, 1141 (1975).

S. B. Horwrrz and J. D. Loike, A comparison of the mechanism of action of
VP16-213 and podophvllotoxin. Ligydia 40, 82 (1977).

J. D. Lok and 8. B. Horwirz, Effects of podophyllotoxin and VP16-213 on
microtubule assembly i witro and nucleoside transport in HeLa cells.
Biockemistry 15, 3435 (1976).

E. S. Newranps and K. D. Bacsuawk, Epipodophyllin derivative (VP16-213)
in malignant teratomas and choriocarcinomas. Lancet #i, 87 (1977).

E. S. NewLanps, Preliminary experience with high-dose cis-platinum and the
epipodophvllin derivative VPI16-213 in resistant malignant teratomas and
choriocarcinomas. Curr. Chemother. 2, 1315 (1978).

B. M. Frrzuarris, S. B. Kave. S. Savermurru, E. S Newranps and T. J.
McELwaIx, VP16-213 as a single agent mn advanced testicular tumours.
To be published in Europ. j. Cancer.

K. D. Bacsuawkg, Risk and prognostic factors in trophoblastic neoplasia.
Cancer (Philad.) 38, 1373 (1976).

K. D. Bacsuawe, Treatment of trophoblastic tumours. Recent Res. Cancer
Research 62, 192 (1977).

E. S. Newranps and K. D. BacsHawe, Activity of high-dose cis-platinum
{(NCI 119873) in combination with vincristine and methotrexate in drug-
resistant gestational choriocarcinoma. To be published in Brit. J. Cancer.

A. Karpana and K. D. Bacsuawe. A rapid sensitive and specific radioim-
munoassav for human chorionic gonadotrophin. Jj. tmmunel. Meth. 9, 297
(1976).

4035



