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Summary. Pros taglandins  (PGs)  have  been  shown to in- 
h ibi t  turnout  metas tases  in exper imenta l  an imal  systems.  
Nafaza t rom is a py razo l inone  der ivat ive  that increases  
endogenous  p ros tacyc l in  (PGI2) and has exper imen ta l  anti- 
cancer  act ivi ty.  In  the present  study,  na faza t rom was g iven  
to 47 w o m e n  with  advanced  breas t  cancer;  objec t ive  re- 
miss ion  of  metas tases  was seen in 2 pat ients  and stabil isa-  
t ion o f  d i sease  in 1 case. Nafaza t rom was safe and wel l  
tolerated.  

mice  inocula ted  in t ravenous ly  wi th  B16 melanoma.  Na-  
fazatrom,  a py razo l inone  der ivat ive,  has increased  PGI2 
b iosynthes i s  in v ivo  and inhibi ted its degradat ion ,  thereby 
resul t ing in e leva ted  c i rculat ing PGI2 levels  [1]. In vivo,  
na faza t rom has inhibi ted  tumour  g rowth  and the deve lop-  
men t  of  metas tases  in s e v e r n  an ima l - tumour  sys tems [6]. 

W e  under took  a phase  II  s tudy of  nafaza t rom given to 
pat ients  wi th  progress ive ,  loca l ly  recurrent  or  metas ta t ic  
cancer  o f  the breast.  

Introduction 

Exper imen ta l  ev idence  suggests  that  p ros tag landins  (PGs) 
m a y  p lay  a role  in the control  o f  tumour  growth  and dis-  
seminat ion.  PGE2 has inh ib i ted  the repl ica t ion  o f  B 16 mel-  
anoma cells in vi tro [14], and sys temic  adminis t ra t ion  of  
16-16 d imethy l  PGE2 to mice  t ransplanted  with  B 16 mela-  
noma  has resul ted  in tumour -g rowth  de lay  and p ro longed  
survival  [15]. It has also inhibi ted  the growth  o f  human  
colorecta l  cancer  xenograf ts  in immune -dep r ive d  mice  
[16]. Honn  et al. [5, 7] have  demons t ra ted  PGA1 and PGA2 
to be effect ive  inhibi tors  of  D N A  synthesis  in Hard ing  
Passey  m e l a n o m a  cells.  

P ros tacyc l in  (PGI2) is a potent  inhibi tor  o f  p la te le t  
aggrega t ion  [11, 12] and has also been  shown to inhibi t  
expe r imen ta l  metas tases  [6]. Gas ic  et al. [2] demons t ra ted  
that  c i rcula t ing  tumour  cel ls  aggrega ted  pla te le ts  and sug- 
ges ted  that  such pla te le t  aggrega t ion  contr ibuted  to en- 
hanced  tumour-ce l l  survival  in the c i rcula t ion  and pro-  
m o t e d  disseminat ion .  F o l l o w i n g  this reasoning,  Ho lm et al. 
[6] and Men te r  et N. [9] a rgued  that p ros tacyc l ins  have  
ant imetas ta t ic  activity.  These  authors demons t ra ted  the in- 
h ib i t ion  o f  tumour -ce l l - induced  pla te le t  aggrega t ion  in vi-  
tro and the reduct ion  by  70% of  lung-co lony  format ion  in 
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Patients and methods 

A total of 47 women with histologically proven carcinoma of the breast 
were treated with nafazatrom. The protocol was approved by the hospi- 
tal's ethical committee and all patients gave informed verbal consent. In 
all, 14 patients had local recurrence only, 26 had visceral metastases and 
7 had metastatic disease in soft tissue and/or bone only. Most patients 
had received prior treatment for metastatic disease; 30 women had re- 
ceived one endocrine treatment (range, 0-2)  and 14 had undergone 
chemotherapy. An interval of at least 3 weeks had elapsed since prior 
therapy. The age range was 39-79 years (mean, 66.4 years). Overall, 42 
patients were postmenopausal and 4 were perimenopansal. Oestrogen 
receptor (ER) status was known in 21 patients; 17 were ER-positive and 
4, ER-negative. Patients with renal dysfunction (blood urea of 
>8 mmol/1), hepatic dysfunction (bilirubin, >17 gmol/1) or cardiac fall- 
tire were excluded. 

Nafazatrom (Bayer) was given orally: of 41 women who were 
treated with 1,600 mg b.i.d., 4 were subsequently treated with 
1,600 mg qd; 6 patients commenced treatment with 1,600 mg qd. All 
patients were assessed before treatment by clinical examination, full 
blood count, serum biochemistry and liver function tests, chest X-ray and 
limited skeletal survey. Blood tests were repeated every 3 weeks and 
radiological assessment, every 6 weeks during treatment. Response was 
assessed according to UICC criteria [4]. 

Statistical considerations. A partial response was seen in 1 of the first 
14 women; therefore, extra patients were recruited to assess response. 
The number of patients required for the rejection of a therapeutic effec- 
tiveness in 10% of patients with a B-error of 10% is 29; the number 
required for the rejection of a 10% response rate with a B-error of 
10% is 22. In all, 33 women with metastatic disease were included, as 
were 14 with local disease. 



Table 1. Results of treatment 

Nafazatrom Nafazatrom Nafazatrom 
all patients (1,600 mg b. i. d.) (1,600 mg qd) 

Patients treated (n) 47 41 6 
Time on treatment (weeks): 

Mean 15.4 16 I1.8 
Range 1 - 104 2-104 1 -28 

Patients dying or stopping 
treatment within 4 weeks 
(response not assessable) 6 5 1 
Patients dying on treatment 
with progressive disease 5 4 1 
Patients remaining alive 
with progressive 
disease on treatment 26 23 3 
Patients with stabilisation 
of disease on treatment for: 

9-12 weeks 4 4 0 
12-24 weeks 3 2 1 

>24 weeks 1 1 0 
Patients exhibiting regression 
of disease on treatment 
(partial or complete 
response): 2 2 0 

(1 CR) (1 CR) 
(1 PR) (1 PR) 

CR, complete response; PR, partial response 
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Results 

The results  of  t rea tment  are summar i sed  in Table  1. The 
mean  durat ion o f  t reatment  at 1,600 mg b . i . d ,  was 
16 weeks  (range, 2 - 1 0 4  weeks) ,  and that at 1,600 mg qd 
was 11.8 weeks  (range, 1 - 2 8  weeks).  A l l  patients eventu- 
al ly d iscont inued t reatment  because  o f  progress ive  disease; 
six discont inued t reatment  within 4 weeks  and were  not  
evaluable  for  response.  Response  was seen in 2 women  
rece iv ing  1,600 mg b . i .d . :  one comple te  and one part ial  
response.  Four  patients showed stabi l isat ion of  d isease  for 
>12 weeks,  and one o f  these had stable d isease  for 
69 weeks.  There  was no response  to dose escala t ion f rom 
1,600 mg b. i. d., to 1,600 m g  qd in four  patients.  The histo- 
ries of  the two w o m e n  who  achieved remiss ion  are sum- 
mar i sed  below.  

Patient 2 

A 77-year -o ld  w o m a n  with  u lcera ted  local  recurrence (ER- 
posi t ive) ,  lyt ic  bone  disease  and pu lmonary  metas tases  was 
treated with nafaza t rom at 1,600 mg b . i .d ,  for 72 weeks.  
Af ter  26 weeks  she showed part ia l  remiss ion  of  local  dis- 
ease, with re-epi the l ia l iza t ion  o f  the ulcerated area (Fig. 1). 
Skin metas tases  a lmost  comple te ly  regressed  and lung me-  
tastases c leared  comple t e ly  on chest  X-ray.  There  was also 
sclerosis  and heal ing o f  the bone metastases .  The  response  
was main ta ined  for  63 weeks,  after which  the local  d isease  
progressed.  Nafaza t rom was increased to 1,600 m g  qd for 
a further 22 weeks,  but  there was no response  to the in- 
c reased  dose.  

Fig. 1 a, b. An ulcerated, locally recurrent breast cancer in patient 2 
a before treatment and b after 20 weeks' treatment with nafazatrom 
(1,600 mg b. i. d.) 

Fig. 2 a, b. Pulmonary secondaries (arrows) from breast cancer in patient 
19 a before treatment and b after 16 weeks' treatment with nafazatrom 
(1,600 mg b.i.d.) 
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Patient 19 

A 57-year -o ld  w o m a n  with  lung metas tases  (ER status 
u n l ~ o w n )  was treated with  nafaza t rom at 1,600 mg b. i. d. 
Af te r  16 weeks  she showed the comple te  regress ion  of  
metas tases  on chest  X-ray  and whole- lung  tomography  
(Fig.  2). The response  was main ta ined  for  a further 
18 weeks ,  after which  the pu lmonary  disease  progressed.  
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Toxicity 

None  of  the pat ients  s topped t rea tment  because  o f  toxici ty .  
Mi ld  le thargy  was seen in three cases;  oedema,  in one; and 
a skin  rash, in two. F ive  pat ients  exper i enced  nausea;  in 
one o f  these t rea tment  was t empora r i ly  interrupted.  There  
were  no changes  in b lood  count  or serum b iochemis t ry  at 
ei ther  dose.  A lka l ine  phospha tase  and g a m m a - g l u t a m y l  
t ransferase  levels  increased  dur ing t reatment ,  but  these 
minor  e levat ions  were  cons idered  to represent  p rogress ion  
of  k n o w n  bone and/or  hepat ic  metastases .  

Discussion 

The prevent ion  and t rea tment  o f  dis tant  metas tases  is a 
ma jo r  p rob l em in cancer  management .  Pros tag landins  and 
drugs that increase  their  p roduc t ion  can inhibi t  metas tases  
in animals ,  poss ib ly  by  affect ing interact ions be tween  
pla te le ts  and tumour  cel ls  and prevent ing  cells f rom form-  
ing es tab l i shed  metas tases  in the microvascula ture .  

Na faza t rom has been  tes ted in phase  I studies in cancer  
patients at doses  of  be tween  30 and 4,000 m g / m  2 dai ly  
[3, 12, 16]. Oral  na faza t rom produced  serum levels  of  
5 0 - 1 0 0  m g / m l  at these doses  [3]. N o  objec t ive  ant icancer  
responses  were  seen, a l though some pat ients  had  stable 
d isease  on treatment.  There  were  no consis tent  effects  on 
the products  o f  a rachidonate  me tabo l i sm or on pla te le t  
funct ion and survival  or coagula t ion  parameters .  This indi-  
cates that no b io log ica l  pa ramete r  has been  def ined  to 
measure  the act ivi ty  o f  na faza t rom in vivo.  In  our phase  II  
s tudy in pre- t rea ted  patients ,  we obse rved  an objec t ive  
response  in 2 o f  41 eva luab le  pat ients  (4.8 %) and stabil isa-  
t ion o f  d isease  in 4/41 (9.7%). Tox ic i ty  wi th  chronic  oral  
adminis t ra t ion  was mi ld  and eas i ly  control led.  The  low 
response  rate does not  suppor t  the use o f  nafaza t rom in the 
t rea tment  of  advanced  breas t  cancer.  However ,  na faza t rom 
has b io log ica l  act ivi ty  in vivo,  and the use of  pros tag lan-  
dins and agents  that  affect  their  synthesis  m a y  p lay  a role  in 
cancer  management .  
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