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she may be offered screening. More frequent screening does not
always translate to more benefit as was shown by Smith-Bindman
et al.7 In their analysis, though women in the USA undergo more
frequent mammograms than their counterparts in the UK, the
cancer detection rates are similar albeit with increased recall and
open surgical biopsies.

Applying all this information to the Indian scenario is a bit
tricky. In contrast to the trends in the West, the incidence of breast
cancer in India is rising.8 In fact, it has replaced cervical cancer as
the leading site of cancer in most population-based cancer
registries.9 Also, there are no screening programmes for breast or
any other cancer in India. The median age of occurrence of breast
cancer in India is 47–50 years, earlier than that in the West.10–13

Hence, the efficacy of screening in India, as practised in the West,
is questionable. In addition, there is no Indian study which has
addressed this issue. Using a microsimulation model analysis, it
has been predicted that biennial screening by CBE between 40 and
60 years of age in India was at least as cost-effective as screening
by mammography in developed countries.14 Screening
mammography could avert more deaths but at a much higher cost.
Interim results of an ongoing study in Mumbai, which compares
both health education and CBE with only health education, have
been published.15 More breast cancers were detected in the
screening arm, which were at a lower stage as compared with the
control arm. Downstaging achieved significance levels after 3
rounds (at 24-month intervals) of screening. Hence, CBE may
have a role in countries where no routine mammography screening
is available.

Thus, the USPSTF guidelines and the accompanying articles
provide us with both evidence and opinion regarding
mammography screening for breast cancer. The strategy that one
would follow will depend upon the epidemiology of breast cancer
in the concerned region, availability of resources and wishes of an
individual patient. More studies are required from developing
countries to make specific recommendations.
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Progress in the treatment of ovarian cancer?
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once a week in combination with carboplatin every 3 weeks for
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controlled trial. Lancet 2009;374:1331–8.

SUMMARY
Epithelial ovarian cancer (EOC) is the second most common
gynaecological malignancy among women. It has an incidence of
4.5–9 per 100 000 and a lifetime risk of about 1 in 70. Primary surgery
with an aim of optimal cytoreduction followed by 6 cycles of
paclitaxel and carboplatin given every 3 weeks is the standard
treatment approach for patients with advanced EOC.1 Despite response
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rates of 60%–80% to chemotherapy, almost two-thirds of patients
relapse with a median progression-free survival (PFS) of 12–18
months.2,3 Using a higher dose of cisplatin, intraperitoneal
chemotherapy, maintenance chemotherapy and dose-intensive high
dose chemotherapy have not improved PFS.4 Recently, the concept
of dose-dense chemotherapy, where chemotherapy is given at a
higher dose and at shorter intervals, has shown an improved outcome
in patients with breast cancer.5 Paclitaxel when administered in a
weekly schedule has the advantage of allowing a larger percentage of
cancer cells to enter the vulnerable phase of their cell cycle. The lower
doses and shorter infusion times used with weekly dosing also
minimize bone marrow suppression and other toxicities associated
with standard or conventional 3-weekly administration of paclitaxel.

This phase 3 trial, conducted at 85 centres, compared a conventional
regimen with a dose-dense weekly regimen of paclitaxel and
carboplatin. Previously untreated patients with a biopsy- or cytology-
proven diagnosis of adenocarcinoma, stages II–IV EOC, fallopian
tube cancer and primary peritoneal cancer were eligible. Patients with
radiological evidence of >2 cm mass in the abdomen, serum CA-
125:CEA ratio >25, age >20 years, ECOG performance status 0–3
and those with normal haemogram and liver function tests were
included. The primary end-point was PFS and the secondary end-
points were overall survival (OS), response rate and toxicity. The
patients were stratified based on residual disease, stage and histology.
Patients received 6 cycles of either paclitaxel (180 mg/m2; 3-hour
infusion) and carboplatin (AUC 6) given on day 1 of the 21-day cycle
(conventional regimen, n=319) or dose-dense paclitaxel (80 mg/m2

1-hour i.v. infusion) given on days 1, 8 and 15 along with carboplatin
(AUC 6) on day 1 of a 21-day cycle (dose-dense group, n=312).
Patients who had partial and complete response after completion of
6 cycles, received 3 more cycles of chemotherapy. The dose of
carboplatin was reduced to AUC 5 mg/ml per minute or to AUC 4 mg/
ml per minute in case of febrile neutropenia and absolute neutrophil
count <0.5×109 cells/L lasting >7 days or if the platelet count was
<10×109/L, or if the platelet count was between 10×109/L and
50×109/L with bleeding tendency. Radiological studies were done at
baseline and after 2, 4 and 6 cycles. A sample size of 600 was
estimated to detect a 31.3% improvement in median PFS with 80%
power, 2-sided log rank test, at an alpha level of 0.05, an accrual of
3 years and a follow up of 1.5 years.

Among 637 patients enrolled between April 2003 and December
2005, 6 patients (5 in the dose-dense and 1 in the conventional arm)
were ineligible. The median number of treatment cycles was 6 in both
groups. Haematological toxicity was the main reason for discontinuing
treatment, which was higher in the dose-dense group (60% v. 43%,
p=0.03). Treatment delay, mainly because of grade 3–4 neutropenia,
was seen in a higher proportion of patients in the dose-dense than in
the conventional group (76% v. 67%, p=0.02). The frequency of
grade 3–4 anaemia was higher in the dosedense compared with the
conventional group (69% v. 44%, p<0.001). Only 47% of patients in
the dose-dense group completed the assigned treatment compared
with 62.7% in the conventional group. There was no difference in
response rates in both the groups. The median PFS was longer in the
dose-dense group (28 v. 17.2 months, p<0.0015) and overall survival
at 3 years was higher in the dose-dense group (72.1% v. 65.1%,
p<0.03).

COMMENT
Dose-density refers to increasing dose frequency while the dose
per cycle and overall dose remains the same, while dose intensity
refers to an increase in total dose per cycle. This study incorporated
both these concepts as the total dose administered per cycle was
240 mg/m2 instead of the conventional 175 mg/m2 and the mean
delivered dose intensity of paclitaxel was higher in the dose-dense
group (63 v. 51.7 mg/m2/week).

Chemotherapy given in a dose-dense manner kills cells in a
fixed proportion at shorter time intervals. This improves the
overall impact of therapy, by allowing less time and opportunity
for the emergence and proliferation of surviving cells. Also,
frequent dosing may expose more cells to the drug in the sensitive
phase of the cell cycle.6 In in vitro studies, paclitaxel induces
concentration-dependent cell death. At lower concentrations,
paclitaxel induces growth inhibition independent of microtubular
mass and causes mitotic arrest by a Raf-1-dependent pathway.7 At
high concentrations, paclitaxel acts via polymerized microtubule
bundle formation in association with cell growth arrest.8 Thus,
paclitaxel has a range of concentration-dependent effects on
human tumour cells. In addition, weekly paclitaxel has an
antiangiogenic effect when used in a fractionated schedule.9

This is the first phase 3 randomized study which has shown that
weekly paclitaxel in patients with EOC results in a 25% decrease
in the risk of disease progression and 29% decrease in the risk of
death. This survival benefit in the dose-dense group was seen in
spite of only 43% of patients completing their assigned treatment
schedule due to toxicity.

Paclitaxel was introduced in 1996 when a study by the
Gynaecology Oncology Group (GOG) showed that a combination
of paclitaxel and platinum was superior to platinum and
cyclophosphamide.10 The weekly schedule of low dose paclitaxel
has been shown to be active in a number of phase 2 studies among
patients with relapsed and refractory ovarian cancer.11,12

The major toxic effects of the weekly paclitaxel schedule in the
present study included more haematological toxicity (mainly
grade 3–4 neutropenia) leading to more treatment delays and dose
modifications compared with the conventional schedule. The
incidence of neurotoxicity was similar in both arms, though
earlier studies in patients with breast cancer had shown a higher
incidence of neurotoxicity.5

The important limitations of this study include completion of
>6 cycles by 62% of patients in the dose-dense group due to grade
3–4 neutropenia (p=0.15) compared with 73% in the conventional
arm. The beneficial effect of weekly paclitaxel schedule was not
seen in patients with clear cell and mucinous histological subtypes,
which comprised 17% of patients. Optimal cytoreduction (residual
disease <1 cm) rate was lower (46%) compared with that in a study
from North America.13 Also, 20% of patients had stage II disease,
generally considered to be a good prognostic subgroup.

The reasons for a higher PFS and OS in the present study
compared with the conventional schedule are not clear. The
antiangiogenic activity of low dose paclitaxel might be one
possibility. Vascular endothelial growth factor (VEGF) is a marker
of angiogenesis and is frequently expressed in ovarian cancer.
Currently, the role of bevacizumab, an antiangiogenic drug, is
being explored in combination with chemotherapy or as a
maintenance drug after 6 cycles of chemotherapy in primary and
recurrent ovarian cancer in 2 large studies.14

To confirm the findings of the GOG study, further studies are
being planned. If these results are confirmed then weekly paclitaxel
with carboplatin once in 3 weeks will be the new standard of care.
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