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Does outcome of breast cancer depend on dose
and dose intensity of adjuvant chemotherapy?
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SUMMARY
The Cancer and Leukaemia Group B (CALGB) in the USA
conducted this randomized trial of different doses and dose
intensities (dose per unit time) of adjuvant chemotherapy. The
study was started in January 1985 and included women with
breast cancer who had histologically involved axillary lymph
nodes. One thousand five hundred and seventy-two women
were included in the study and were randomized to receive
3 chemotherapy schedules (Table I). Group II received these

TABLEI. Chemotherapeutic regimens used in the trial

StudyGroup Cyclophosphamide Doxorubicin 5-fluorouracil

Croup/
Dose(mg/rn-) 600 60 600(x2)
Numberofcycles 4 4 2
Doseintensity 150 15 300

(rng/mvweek)
Cumulativedose 2400 240 4800
Croup II
Dose 400 40 400(x2)
Numberofcycles 6 6 6
Doseintensity 100 10 200
Cumulativedose 2400 240 4800
Croup/II
Dose 300 30 300(X2)
Numberofcycles 4 4 4
Doseintensity 75 7.5 150
Cumulativedose 1200 120 2400

Cyclophosphamide and doxorubicin were both given on day 1 of each 28 day
cycle; 5-fluorouraci1 was given on days 1 and 8

drugs at a dose level that was considered to be high and a
moderate intensity. Group 1 received a 50% higher dose com-
pared to group II but at a higher intensity while group III
received half the total dose of group I at half the intensity.

Strict matching of patients in the three arms of the study was
achieved by stratifying them prior to randomization according
to the following criteria: (i) primary treatment (mastectomy or
breast conservation); (ii) menopausal status; (iii) number of
positive lymph nodes; (iv) oestrogen receptor status. In 1988,
an addition was made to the protocol whereby tamoxifen was
administered to peri- and postmenopausal women who were
oestrogen receptor positive.

Twenty-two patients were withdrawn from the study before
they received treatment. and 21 were withdrawn because their
follow up data was inadequate. The final analysis was performed
on 1529 patients with a median follow up of 3.4 years. The
disease-free and overall survival were longer in patients who
were treated with a high dose at a moderate or high intensity
(groups I and II) than in those treated with a low dose and at
a low intensity (group III). However, there was no difference
in the survival between groups I and II. Toxicity was much
higher in group I compared to group II (and group III). For
example, grade III or IV leukopenia was observed in 65% of
patients in group I, 16% of patients in group II and less than
5% in group III.

COMMENT
An overview of randomized trials of adjuvant systemic
therapy for breast cancer has demonstrated that
chemotherapy increases survival of patients with early stage
disease. I However, it is not clear whether dose and dose
intensity of adjuvant chemotherapy influence outcome. Al-
though steep dose-response curves of chemotherapy have
been observed in animal tumours and in in vitro models of
human cancers, retrospective analyses to address the issue
of dose and intensity of dose have produced conflicting
results.s-' This trial by the Cancer and Leukaemia Group B
in the USA was designed to test prospectively the hypothesis
that increases in the dose and dose intensity would lead to
improved disease-free and overall survival in breast cancer.

The authors conclude that their study demonstrates a dif-
ference in survival in node-positive breast cancer resulting
from the use of different doses of chemotherapy given at
different levels of intensity even though the doses were in
the conventional range. Group III had, however, received
a dose which might be considered too low. The relatively
poor survival in this group of patients may, therefore, rep-
resent a dose threshold effect unrelated to low dose intensity.
The dose received in group II approximates the regimen of
a high dose given at a moderate level of intensity. Group I
represents a 50% increase of intensity over this regimen. In
spite of this no statistically significant improvement in survi-
val was observed for the group. The study, therefore, does
not provide any clear evidence to suggest that dose intensity
per se is important in achieving optimal benefit from adjuvant
therapy of breast cancer. The only conclusion that can defi-
nitely be drawn from the study is that lowering the dose
below a threshold level will decrease survival.
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Nicotine and ulcerative colitis

Pullan RD, Rhodes J, Ganesh S, Mani Y, Morris JS,
Williams GT, Newcombe RG, Russell MAH, Feyerabend C,
Thomas GAO, Sawe U. (Department of Gastroenterology,
University Hospital of Wales, Cardiff; Leigh Infirmary,
Leigh, Greater Manchester; Princess of Wales Hospital,
Bridgend, Mid Glamorgan; Departments of Pathology and
Medical Computing and Statistics, University of Wales
College of Medicine, Cardiff; Health Behaviour Unit,
Institute of Psychiatry and Maudsley Hospital, London; the
Nicotine Laboratory, Poisons Unit, New Cross Hospital,
London, UK; Kabi Pharmacia Therapeutics, Helsingborg,
Sweden.) Transdermal nicotine for active ulcerative colitis.
N Engl J Med 1994;330:811-15.

SUMMARY·
Since the initial report of a relationship between non-smoking
and ulcerative colitis by Harries et al. in 1982,1 there have been
numerous reports confirming this. The mechanism of how
smoking protects against ulcerative colitis, however, is unclear.
Equally puzzling is the higher incidence of Crohn's disease
among smokers.

Several studies and uncontrolled trials have shown that
former smokers who resumed smoking, as well as non-smokers
who started smoking noted an improvement in their colitis.v!"
Given these facts, it was purported that nicotine may be the
mediator in cigarettes which caused an improvement in
symptoms. I I Subsequently, several studies have been done
testing the effects of nicotine gum and transderma] nicotine in
patients with ulcerative colitis.

In 1990 Lashner et al.12 reported on a randomized, double
blind trial of nicotine gum for patients with ulcerative colitis.
This study consisted of 7 patients, 4 of whom were former
smokers and 3 who had never smoked. Of the 6 patients who
completed the study (4 ex-smokers, 2 lifelong non-smokers)
3 patients were found to benefit from nicotine therapy. All
3 had been smokers.

In a randomized, double-blind study, the authors of the
present study treated 72 patients with active ulcerative colitis
using either transdermal nicotine or placebo patches for six
weeks. Incremental doses of nicotine were given and all the
patients had been on mesalamine or steroids. The effects were
assessed by clinical, sigmoidoscopic and histological examina-
tion. Seventeen of the 35 patients in the nicotine group had
complete remission compared with 9 of the 37 in the placebo
group (p=O.03). They also had greater improvement in the
clinical and histological grade of colitis, had a lower stool
frequency, less abdominal pain and less faecal urgency. Side
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effects of nausea, lightheadedness, headache and sleep distur-
bance were more common in the nicotine group.

The authors concluded that the addition of transdermal
nicotine to conventional management therapy improves
symptoms in patients with ulcerative colitis.

COMMENT
The authors of this study raise the question whether smoking
or nicotine is of possible benefit to all patients with ulcerative
colitis or only to ex-smokers with the disease. They, too,
report a symptomatic benefit in the nicotine group compared
to the placebo group. However, they did not stratify their
data between ex-smokers and lifelong non-smokers. In
addition, the nicotine and control groups were not evenly
balanced. The nicotine group consisted of 11 lifelong
non-smokers and 24 ex-smokers, while the placebo group
consisted of 18 and 19 patients, respectively. If the groups
had been more evenly balanced between the two subgroups
of patients, it is possible that the results of the study would
have been different, or perhaps more conclusive.

In his editorial commenting on the article, Hanauer!'
makes several other points. Pullan et al. do not report on
the proportion of patients with complete endoscopic or
histological resolution. This leaves us without any objective
data to support reports of clinical improvement. The
majority of patients were also receiving concurrent therapy
with 5-ASA compounds and glucocorticoids. While the
dosages of these medications had not been changed in the
four weeks prior to the study, there may have been a con-
founding effect. as patients were not stratified by the doses
of the medications that they were receiving.

Additionally. due to the need to alter dosage in the
nicotine group. the potential for unblinding exists and this
too may confound the data.

While it has been shown that there is a relationship
between not smoking and ulcerative colitis, many questions
remain. The pathophysiological basis of how smoking helps
patients with ulcerative colitis remains unclear, as does the
basis for its worsening the symptoms of Crohn's disease. It
is unclear whether smoking and/or nicotine is of benefit in
all ulcerative colitis patients or only in former smokers,
and it remains uncertain whether there is any relationship
between the dosage of 5-ASA and nicotine needed to see
a beneficial effect.

A randomized, controlled, double-blind trial that
stratified for former smokers v. lifelong non-smokers, as
well as for maintenance dose of 5-ASA compounds would
help resolve some of these questions. Given the doubts about
the efficacy of nicotine in ulcerative colitis and the well
documented cardiovascular complications from its use, more
research must be done before a recommendation for treating
ulcerative colitis patients with nicotine can be made.


