574

Antimicrob Agents Chemother 1987, 31, 1126-1129.

32. Viscoli C, Moroni C, Boni L er al. Randomized comparison of
amikacin or vancomycin plus ceftazidime in febrile, neutropenic
children with cancer. Program and Abstracts of the 28th Intersci-
ence Conference on Antimicrobial Agents and Chemotherapy
(abstr. 17), 1988.

Eur J Cancer, Vol. 26, No. S, pp. 574-577, 1990.
Printed in Great Britain

EORTC International Antimicrobial Therapy Cooperative Group

Acknowledgements—We thank Bristol Myers, Bayer and Glaxo for
research grants, and Bayer and Glaxo for azlocillin and ceftazidime,
respectively.

0277-5379/90$3.00 + 0.00
Pergamon Press pic

Liver Metastases from Breast Cancer: the
Relationship between Clinical, Biochemical and
Pathological Features and Survival

Susan M. O’Reilly, Michael A. Richards and Robert D. Rubens

The clinical records of 312 consecutive patients with liver metastases from breast cancer were reviewed. The
primary tumours were commonly poorly differentiated, although the majority were steroid receptor positive. At
diagnosis of liver metastases, 60% of patients had hepatomegaly, 13% were jaundiced and 7% had ascites. A
raised serum aspartate transaminase (AST) was the most common biochemical abnormality (84%), with 54% of
patients having an AST of more than twice the upper limit of normal. The median survival from the time of
diagnosis of liver metastases was 3.8 months. No feature existing prior to the development of liver metastases
influenced subsequent survival. The presence of jaundice (P < 0.001), ascites (P = 0.01) or hepatomegaly
(P = 0.01) were all associated with a particularly poor prognosis. While any degree of elevation of bilirubin
(P < 0.001) or alkaline phosphatase (P = 0.003) was unfavourable, a raised AST alone was not predictive of
shorter survival. AST only influenced survival significantly when above twice the upper limit of normal
(P < 0.001), with prognosis then progressively worsening the more elevated the level. Multivariate analysis using
the Cox model suggested that the degree of elevation of AST was the single most important prognostic factor for

survival after the diagnosis of liver metastases.
Eur ¥ Cancer, Vol. 26, No. 5, pp. 574—577, 1990.

INTRODUCTION
PATIENTS with liver metastases from breast cancer generally
have a poor prognosis with a median survival from liver relapse
of 2~14 months [1-3]. Treatment of these patients presents a
difficult clinical problem. Response to endocrine therapy is
uncommon [4], while the administration of chemotherapy can
be complicated by the involvement of the liver in the activation
or metabolism of several cytotoxic drugs commonly used in the
treatment of advanced breast cancer [S, 6]. We report here our
experience of all patients with liver metastases from breast
cancer seen in this unit over a 13-year period. The clinical
and pathological features associated with liver metastases are
described and the impact of these features on survival is analysed.
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PATIENTS AND METHODS

Three hundred and twelve patients seen in the ICRF Clinical
Oncology Unit at Guy’s Hospital between January 1974 and
December 1986 had liver metastases from breast cancer diag-
nosed before death. Liver metastases were diagnosed on radio-
nuclide or ultrasound liver scan in 293 patients (94%). Scanning
of the liver was not performed routinely. Liver scans were
obtained only if hepatomegaly was detected clinically or if liver
biochemistry was abnormal.

Hepatomegaly was assessed clinically. The biochemical profile
included serum bilirubin, aspartate transaminase (AST), alka-
line phosphatase and albumin. As the laboratory normal range
of these biochemical measurements varied during the period
covered by this study the results are expressed as a ratio to the
upper limit of the normal range at the time of measurement.

Response to treatment for liver metastases was assessed by
UICC criteria [7] and refers to response in the liver only. Survival
was measured from the date of diagnosis of liver metastases to
death. Chi-square analysis was used to assess differences between
subgroups of patients and the log-rank test was used to assess
the influence of clinical and pathological features on survival
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[8]. Multivariate analysis was performed using the stepwise Cox
regression model [9].

RESULTS

Patients’ characteristics at diagnosts of breast cancer and survival

Two hundred and forty-three patients (78%) had stage I or II
disease, 44 (14%) patients had locally advanced disease and 25
(8% patients had metastatic disease at diagnosis of breast cancer.
Infiltrating ductal carcinoma was the most common histological
type (229/312), with 58% of these being grade 3 (poorly
differentiated) tumours. Oestrogen receptor (ER) status was
recorded for 163 tumours and progesterone receptor (PgR)
status for 137. One hundred and six patients (67%) had ER
positive (=10 fmol/mg cytosol protein) tumours and 70 patients
(51%) had PgR (=10 fmol/mg cytosol protein) positive tumours.

The median survival from diagnosis of liver metastases was
3.8 months, with 10% of patients alive 1 year after diagnosis.
Only two of the 312 patients are currently alive. Survival was
not influenced by the stage (P = 0.4), degree of histological
differentiation (P = 0.2), ER status (P = 0.3) or PgR status
(P = 0.4) of the primary tumour.

Patients’ characteristics at diagnosts of liver metastases and survival

Survival after liver relapse was not related to the extent of
extrahepatic metastatic spread. There was no difference in
survival between patients whose disease was confined to liver
alone and those who also had bone metastases (P = 0.7) or those
who had evidence of spread to two or more extrahepatic sites
(P = 0.5).

On clinical examination, 187 patients (60%) had hepatomeg-
aly, 42 (13%) were jaundiced and 22 (7%) had ascites. Patients
with jaundice had a median survival of 4 weeks compared with
18 weeks for those without (P < 0.001). Similarly, patients
with ascites at diagnosis of liver metastases had a significantly
poorer prognosis than those without ascites (median survival 6
weeks vs. 18 weeks, P = 0.01). Patients with hepatomegaly had
amedian survival of 13 weeks compared with 19 weeks for those
patients whose livers were not palpable (P = 0.01).

There was biochemical evidence of liver dysfunction in 92%
of patients at diagnosis. The most common biochemical abnor-
mality was a raised AST (263/312) with 168 patients (54%)
having an AST more than twice normal. Total serum alkaline
phosphatase was raised in 237 patients (76%), although this
reflects, in part, the presence of bone metastases in the majority
of patients. 22% of patients had a raised serum bilirubin.
Albumin was less than 35 mg/ml in 75/222 (34%) patients for
whom it was recorded. While any elevation of serum bilirubin
(Fig. 1) or alkaline phosphatase (Fig. 2) was unfavourable, a
raised AST only influenced survival adversely when above twice
the upper limit of normal (Fig. 3). Further elevation of AST
above this level was associated with a progressive worsening of
survival. Patients with an albumin = 35 mg/ml had a signifi-
cantly better prognosis than those with an albumin <35 mg/ml
(P = 0.01).

Trearment for liver metastases and survival

Fifty-one patients (16%) received symptomatic treatment only
following the diagnosis of liver metastases. Ninety patients
(29%) were treated initially with endocrine therapy. In general,
these patients were less likely to have markedly deranged
liver function than those selected to receive chemotherapy
(AST < 2 X normal: 60% vs. 41%, P < 0.01). The response
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Fig. 1. Survival after diagnosis of liver metastases: normal bilirubin
vs. raised bilirubin.

rate to first-line endocrine treatment for liver metastases was
9%. Thirty-eight of the 90 patients subsequently received
chemotherapy, most commonly (25/38) because of progression
of liver metastases. Patients who were given endocrine therapy
as initial treatment for liver metastases had a median survival
of 4.6 months (range 0-27), but the subgroup who did not
subsequently receive chemotherapy had a median survival of
only 2.8 months (range 0-24).

One hundred and seventy-one patients (55%) received chemo-
therapy as their first treatment for liver metastases and 208
patients (67%) received chemotherapy at some time during
treatment. The overall response rate to chemotherapy given as
first treatment for liver metastases was 20%. Combination
chemotherapy with CMF was the most common regimen used,
102 patients receiving it as their first treatment, with an
additional 27 patients being given CMF after an initial trial of
endocrine therapy. Patients receiving CMF as first treatment
had a 16% response rate to treatment with a median survival of
4.6 months (range 0-28). Forty-one patients were treated with
single-agent doxorubicin initially, with 10 further patients
receiving doxorubicin later in the course of their disease. These
patients had a 39% response rate, with a median survival of 9.6
months (range 1-28). However, patients chosen to receive CMF
were significantly more likely to have an AST greater than twice
normal compared with patients who received doxorubicin [65/
102 (64%) vs. 17/41 (41%), P = 0.03].

There was no significant difference in survival when patients
who received chemotherapy as initial treatment for liver metast-
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Fig. 2. Survival after diagnosis of liver metastases: normal alkaline
phosphatase vs. raised alkaline phosphatase.
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Fig. 3. Survival after diagnosis of liver metastases: (upper) normal
AST vs. raised AST; (lower) <2 x normal AST vs. >2 X normal
AST.

ases were compared with those who had a trial of endocrine
treatment before receiving chemotherapy. The 33 patients who
survived more than 1 year from diagnosis of liver metastases
were evenly split between those who received first-line endocrine
treatment (n = 16) and those who received first-line chemo-
therapy (doxorubicin n = 7; CMF, n = 10).

Multivariate analysis

The relative prognostic significance of factors that influenced
survival on univariate analysis was evaluated using the Cox
proportional hazards model. In all analyses, AST was the
strongest independent predictor of outcome (P < 0.001). Alka-
line phosphatase was the only other factor of independent
significance (P = 0.03).

DISCUSSION

Despite the fact that patients with liver metastases from breast
cancer present 2 common management problem, there is only
one major review specifically analysing the clinical course of
these patients [3]. Zinser et al. reported a median survival of 14
months for 233 patients treated in the M.D. Anderson hospital
in the 1970s compared with a median survival of 5 months
for 58 patients treated in the 1950s. However, the patient
populations in the two studies differ in a number of ways.
Firstly, at Guy’s hospital routine screening liver scans were
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not performed, either at diagnosis of breast cancer or during
subsequent follow-up. While Zinser et al. do not specifically
address this point, the high incidence of liver metastases detected
at initial diagnosis of breast cancer (15% compared with 2.5%
in our series) might suggest that screening was performed.
Secondly, a higher proportion of patients treated at Guy’s
hospital had marked impairment of liver function at diagnosis.
Serum AST, which on multivariate analysis was the most
important factor predicting outcome in our study, was above
twice normal in 54% of our patients compared with 36% of
patients in the M.D. Anderson study.

The third major difference between the studies is in the
treatment used. All patients in the M.D. Anderson were con-
sidered fit for combination chemotherapy using a
doxorubicin-containing regimen. In our study, 16% of patients
were considered too unwell at diagnosis to receive any specific
anti-cancer therapy. 67% of patients were given chemotherapy
as treatment for liver metastases, although only 16% of patients
received doxorubicin, given as a single agent. There is undoubt-
edly a large difference in median survival between the two
centres. [tis difficult to escape the conclusion that this difference
is attributable, at least in part, to the different treatment policies.

Liver metastases have been reported to occur more frequently
in patients with steroid receptor negative tumours [10]. In this
study more than half the patients in whom receptors were
measured had tumours that were positive for at least one steroid
receptor at initial diagnosis, which confirms the findings of a
previous report from this unit [11]. While patients with receptor
positive tumours usually have a better prognosis after first
relapse [12], in this study survival after relapse in the liver was
independent of receptor status at initial diagnosis. This finding,
and the low response rate to endocrine therapy, may reflect loss
of steroid receptors as disease progresses.

Classification of patients according to extent of extrahepatic
spread did not provide useful prognostic information. Patients
with disease confined to the liver alone did not survive longer
than those with multiple metastatic sites. The extent to which
liver function is impaired was the only significant determinant
of survival after the development of liver metastases.

This analysis demonstrates that this unselected group of
patients with liver metastases from breast cancer has a very poor
prognosis, with a median survival of less than 4 months. The
outcome for these patients does not appear to relate to the
clinical pattern of disease before the development of liver
metastases. Rather, spread to the liver determines survival
thereafter. Prognostic subgroups can be identified only on the
basis of clinical and biochemical features at liver relapse, with
serum AST being the most significant single measurement.
Patients with liver metastases had a very poor response to either
endocrine therapy or CMF chemotherapy in this study, but a
higher response rate was seen when doxorubicin was used.
Taken in conjunction with the report from Zinser et al. [3], this
suggests that an anthracycline, probably used in combination
with other cytotoxic agents, is necessary to achieve a worthwhile
response in these patients.

1. Bengmark S, Hafstrom L. The natural history of primary and
secondary malignant tumours of the liver. Cancer 1969, 23, 198-202.

2. Jaffe BM, Donegan WL, Watson F. Factors influencing survival in
patients with untreated hepatic metastases. Surg Gynaecol Obstet
1968, 127, 1-11.



Liver Metastases from Breast Cancer

3. Zinser JW, Hortobagyi GN, Buzdar AU, Smith TL, Fraschini G.
Clinical course of breast cancer patients with liver metastases. ¥
Chin Oncol 1987, 5, 773-782.

4. Australian and New Zealand Breast Cancer Trials Group. A ran-
domised trial in post-menopausal patients with advanced breast
cancer comparing endocrine and cytotoxic therapy given sequent-
ially or in combination. ¥ Clin Oncol 1986, 4, 186.

5. Bagley, CM, Bostick FW, De Vita VT. Clinical pharmacology of
cyclophosphamide. Cancer Res 1973, 33, 226.

6. Benjamin RS, Wiernick PH, Wesley M, Bacher NR. Adriamycin®
chemotherapy, efficacy, safety and pharmologic basis of an intermit-
tent single high dose schedule. Cancer 1974, 33, 19.

7. Hayward JL, Carbone PP, Heuson J-C, Kumaoka S, Segaloff A,
Rubens RD. Assessment of response to therapy in advanced breast
cancer. Eur J Cancer 1977, 13, 89.

Eur ¥ Cancer, Vol. 26, No. 5, pp. 577-580, 1990.
Printed in Great Britain

577

8. Peto R, Pike MC, Armitage P et al. Design and analysis of clinical
trials requiring prolonged observation of each patient. II. Analysis
and examples. Br J Cancer 1977, 35, 1-39.

9. Cox DR. Regression models and life tables. ¥ R Stat Soc 1972, 34,
187-202.

10. Elston CW et al. The relationship of oestradiol receptor (ER)
and histological tumour differentiation with prognosis in human
primary breast carcinoma. In: Mourisden HT, Palshof T, eds.
Breast Cancer: Experimental and Clinical Aspects. Oxford, Pergamon
Press, 1980, 59.

11. Coleman RE, Rubens RD. The clinical course of bone metastases
from breast cancer. Br J Cancer 1987, 55, 61-66.

12. Stewart JF, King R]B, Sexton SA et al. Oestrogen receptors, sites
of metastatic disease and survival in recurrent breast cancer. Eur ¥
Cancer 1981, 17, 449-453.

0277-537919083.00 + 0.00
© 1990 Pergamon Press plc

CA-15.3, TPA and MCA as Markers for Breast
Cancer

M. Barak, M. Steiner, B. Finkel, J. Abrahamson, S. Antal and N. Gruener

Serum concentrations of CA-15.3, tissue polypeptide antigen (TPA) and mucinous-like carcinoma-associated
antigen (MCA) were measured in 327 women: 81 controls, 93 patients with benign breast disease, 46 patients
recently diagnosed with breast cancer and 107 patients during breast cancer follow-up. CA-15.3 was elevated in
16% of the controls, in 29% of the patients with benign breast disease, in 65% of the breast cancer patients and in
74% of the follow-up patients. TPA was elevated in 4%, 11%, 36% and 75%, respectively. The corresponding
figures for MCA were 10%, 8%, 30% and 64%. The highest sensitivity for cancer detection (74%) was obtained
with a combination of CA-15.3 and TPA, while the specificity of this panel was 75%. The negative predictive
value of these combined tests was 93%. MCA scored lower values, being only 30% sensitive. The CA-15.3/TPA
panel may increase sensitivity compared with single marker tests and provide additional information for clinical
evaluation.
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INTRODUCTION carcinoembryonic antigen (CEA) [2] and tissue polypeptide
antigen (TPA) [3], are neither sensitive nor specific enough
to indicate the spread of the disease and its clinical course.
Monoclonal antibodies (Mab) techniques are more sensitive and
specific than previous assays. Mabs against the milk fat globule
membrane (115D8, BC4N154), against enriched fractions of
membranes from metastatic breast cancer (DF3), against breast
carcinoma cell lines (BC4E 549, b8, b12, b15) and against a high
molecular-weight glycoprotein (3 x 10°) from human serum
(3E 1.2) are used together in several tests. CA15-3 uses 115D8
and DF3 [4]; mucinous-like carcinoma-associated antigen
(MCA) uses b12 [5]; MSA uses 3E 1.2 [6]; and CAS549 uses
BC4E 549 and BC4N154 [7]. With these markers in breast
cancer, detection among patients with breast problems sensi-
tivity was at best 45% and specificity 90%.

CARCINOMA of the breast is the leading cause of cancer mortality
among women in western countries [1]. Early detection will
enable prompt treatment and reduce mortality and morbidity.
However, in primary breast cancer the ‘classic’ tumour markers,
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