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INFLAMMATORY BREAST carcinoma (stage IIId) represents a

special type of locally advanced breast cancer de®ned by a

triad of rapid-onset clinical signs, including erythema and

oedema of the skin, ridging and by the lack of speci®c histo-

logical ®ndings. Usually, a mass is not palpated. Current

treatment consists of primary chemotherapy followed by

mastectomy (when feasible) and radiation therapy. Such

combined modality treatments have led to a large improve-

ment in the long-term survival rate of these previously incur-

able patients.

Nonetheless, in¯ammatory breast cancer remains a high-

risk disease, and in recent series using combined modality

treatments, the 5-year disease-free or relapse-free survival

rates were still only in the range of 30±50% [1]. Clearly, more

eVective approaches and/or newer drugs are warranted.

One promising approach is the use of cytotoxic mono-

clonal antibodies directed against tumour-associated surface

molecules. In fact, the strong in¯ammatory reaction charac-

teristic of this tumour is expected to favour the uptake of

large macromolecules, such as antibodies, whose delivery at

the tumour site is often impaired by poor blood ¯ow and poor

extravasion in the tumour.

In a systematic search for tumour surface molecules that

might act as targets for monoclonal antibodies, in¯ammatory

breast carcinomas of 54 patients treated at the Milan Cancer

Institute from 1977 to 1995 as part of approved institutional

protocols were investigated by immunohistochemistry for the

expression of diVerent cell surface markers.

Mucins and carcino-embryonic antigen, two widely used

markers for breast carcinomas, were found to be hetero-

geneously expressed in 20% of cases, whereas the HER2/neu

gene product was highly overexpressed in 34 of 54 cases

(63%) (Table 1). This frequency signi®cantly exceeds

(P < 0.01) that of 22% recently reported on a series of 717

breast carcinomas [2]. Thus, in¯ammatory carcinomas

appear to be especially good targets for passive immuno-

therapy with monoclonal antibodies directed against the

extracellular domain of the HER2/neu oncoprotein [3].

The anti-HER2/neu antibodies selected for immuno-

therapy have been shown to inhibit growth in preclinical

models [4] and to induce diVerentiation of tumour cells in

vitro by up-modulating a functional p53 [5]. Consequently,

among patients carrying HER2/neu-overexpressing tumours,

those with a wild-type p53 are suitable candidates for therapy

with the antibody per se. In our series, p53 overexpression was

detected by immunohistochemistry with DO7 antibody [6] in

19 of 54 tumours tested (35%) (Table 1). This frequency is

signi®cantly higher (P < 0.01) than the 18% reported for the

series of 717 breast carcinomas [2]. Furthermore, among the

34 HER2/neu-overexpressing carcinomas, no p53 over-

expression was observed in 19 cases (55%) and p53 over-

expression was detected in the remaining 15 cases (45%).

In conclusion, 63% of patients with in¯ammatory carci-

nomas in our series are appropriate candidates for anti-

p185HER2 monoclonal antibody therapy. Of these, 55%

(those with a wild-type protein) might be treated with anti-

p185HER2 monoclonal antibodies per se in order to block cell

proliferation and induce diVerentiation. This kind of treat-

ment is particularly appropriate since these antibodies induce

no systemic toxicity, allowing their administration alone or in

association with other treatments. However, due to the fre-

quency in breast carcinomas of p53 mutations abolishing the

protein transcription (null mutation), which, according to the

literature [7, 8] and our own experience, accounts for 30%,

the number of patients that may bene®t from anti-HER2/neu

immunotherapy might be slightly lower. The other 45% of

patients with tumours positive for p185HER2 and p53 over-

expression, as well as those with p53 mutation should bene®t

from a treatment with the same antibodies rendered cytotoxic

by linkage to p53-independent drugs, radioisotopes or toxins

to bypass the p53 blockage.
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Table 1. Frequency of c-erB-2 overexpression and p53 positivity

in 54 in¯ammatory breast carcinomas

Markers No. cases/total (%)

p185HER2-positive 34/54 (63)

p53-positive 19/54 (35)

p185HER2-positive and p53-positive 15/54 (28)

p185HER2-positive and p53-negative 19/54 (35)

1982 Letters



cisplatin-based chemotherapy in advanced ovarian carcinoma.
Cancer Res 1996, 56, 689±693.

7. Aas T, Borresen A-L, Geisler S, et al. Speci®c P53 mutations are
associated with de novo resistance to doxorubicin in breast can-
cer patients. Nature Med 1996, 2, 811±814.

8. SjoÈgren S, InganaÈs M, Norberg T, et al. The p53 gene in breast
cancer: prognostic value of complementary DNA sequencing
versus immunohistochemistry. J Natl Cancer Inst 1996, 88, 173±
182.

AcknowledgementÐThis work was partially supported by AIRC/
FIRC and by PF ACRO-CNR.

European Journal of Cancer, Vol. 34, No. 12, p. 1983, 1998
# 1998 Elsevier Science Ltd. All rights reserved
Printed in Great Britain
0959-8049/98 $19.00+0.00

PII: S0959-8049(98)00184-1

5-Fluorouracil-induced Raynaud's
Phenomenon

D. Papamichael,1 N. Amft,2 M.L. Slevin1

and D. D'Cruz2

; 1Department of Medical Oncology; and 2Department

of Rheumatology, St Bartholomew's Hospital,

London EC1A 7BE, U.K.

THERE ARE increasing numbers of reports describing acute

vascular toxicity following the administration of cytotoxic

chemotherapy. 5-Fluorouracil (5-FU) is a widely used cyto-

toxic agent. Although relatively unknown, 5-FU-induced

coronary artery vasospasm is well described in the literature

[1±3]. Nevertheless, perhaps surprisingly, reports of digital

ischaemia and associated Raynaud's phenomenon have been

described very rarely in relation to 5-FU, and usually in the

context of it being used in combination with other drugs

[4, 5]. We report a case of a man who developed signi®cant

digital ischaemia and Raynaud's phenomenon after receiving

5-FU/leucovorin (LV) based chemotherapy.

A 58-year-old caucasian man underwent antero-posterior

resection for a Dukes' B rectal carcinoma in March 1991. He

was a non-smoker and the only other history of note at pres-

entation was mild hypertension for which he was prescribed

atenolol (50 mg/day) a year earlier by his General Prac-

titioner. In May 1995, he presented with hepatomegaly.

Multiple liver metastases were con®rmed on computerised

tomography (CT) scanning and he was administered 5-FU

based chemotherapy. The treatment comprised LV 200 mg/

m2 intravenous infusion (i.v.) over 2 h, then 5-FU 400 mg/m2

i.v. over 5 min, followed by 400 mg/m2 i.v. over 22 h on day

1, all repeated on day 2, of a 2 week cycle. Following six

cycles, he achieved an objective radiological response, but by

cycle 7 he developed severe Raynaud's phenomenon with

digital ischaemia. The symptoms worsened with each sub-

sequent cycle and the treatment was discontinued after the

9th cycle. At the same time atenolol was stopped. Examina-

tion revealed a digital infarct on the tip of the middle ®nger of

the left hand; nailfold microscopy showed abnormal capil-

laries. Thermography con®rmed severely reduced ¯ow in that

®nger. An electrocardiogram and echocardiography per-

formed at the time were reported as normal. Antinuclear

antibody (ANA) was 1:80 speckled, but other serology was

negative. The erythrocyte sedimentation rate (ESR) was

raised at 57 mm/1st hour. On subsequent follow-up, the

digital infarct had healed completely and he remained

asymptomatic. Twelve months later, ANA at 1:80 persisted

with a speckled pattern. The patient died from further disease

progression in February 1997. The mechanism leading to

acute ischaemia in this case is uncertain, although direct vas-

cular toxicity, alteration of platelet activity or the induction of

a hypercoagulable state following the administration of 5-FU

are possible explanations [6±8]. 5-FU, either alone or in

combination with other antineoplastic agents, has been asso-

ciated with acute vascular events, in particular coronary

artery spasm [1±3, 9]. Our patient, who was relatively young,

had no signs suggestive of diVuse atherosclerosis and no sig-

ni®cant cardiac history; he had been taking a selective b-

blocker for 6 years prior to developing Raynaud's phenom-

enon. Despite the association between b-blockers and the

development of Raynaud's, we feel that there was a clear

temporal relationship from the time of administration of

5-FU and the onset of symptoms. Stopping the 5-FU pro-

vided adequate relief of symptoms. Increased awareness of

this 5-FU-related side-eVect should help minimise exposure

to the drug in susceptible individuals.
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