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ORIGINAL ARTICLE

Docetaxel and carboplatin combination chemotherapy as outpatient
palliative therapy in carcinoma of unknown primary: A multicentre
Hellenic Cooperative Oncology Group phase II study

GEORGE PENTHEROUDAKIS1, EVANGELOS BRIASOULIS1, HARALAMBOS P.

KALOFONOS2, GEORGIOS FOUNTZILAS3, THEOFANIS ECONOMOPOULOS4,

GEORGE SAMELIS5, ARIS KOUTRAS2, MARIA KARINA3, NIKOLAOS XIROS4,

EPAMEINONDAS SAMANTAS6, ARISTOTELIS BAMIAS7 & NIKOLAOS PAVLIDIS1

1Ioannina University Hospital, Ioannina, Greece, 2University Hospital of Patras, Patras, Greece, 3Aristotle University of

Thessaloniki School of Medicine, Thessaloniki, Greece, 4University General Hospital Attikon, Athens, Greece, 5Hippokration

General Hospital, Athens, Greece, 6Agii Anargiri Cancer Hospital, Athens, Greece and 7Alexandra Hospital, University of

Athens School of Medicine, Athens

Abstract
Introduction. Taxane/platinum combinations exhibit synergistic cytotoxicity and activity against a broad range of solid
tumours. We sought to optimise the regimen as a suitable outpatient palliative treatment for cancer of unknown primary
(CUP). Patients and methods. Eligible CUP patients with adenocarcinoma or poorly differentiated carcinoma, performance
status of 0-2, adequate organ function and assessable disease were treated with docetaxel 75 mg/m2 and carboplatin at an
area under the concentration time-curve (AUC) of 5, both as 30-minute intravenous infusions, every three weeks. Patients
with isolated axillary adenopathy, squamous cell cervical or inguinal adenopathy and PSA or germ-cell serum tumour
markers were excluded. Results. Forty-seven patients entered the trial, 24 with predominantly nodal disease or non-
mucinous peritoneal carcinomatosis (favourable risk) and 23 with visceral metastases (unfavourable risk). A median of 6
cycles of chemotherapy were administered, with relative dose intensities of both drugs�90%. Response rates were 32%
(46% in favourable risk, 17% in unfavourable), comparable to the activity of paclitaxel/platinum regimes, though complete
remissions were seen only in favourable risk patients. Granulocyte-colony stimulating factor support was used in a third of
treatment cycles. Toxicity was mild and manageable, with grade 3-4 neutropenia in 26% of patients, febrile neutropenia in
7% and severe non-hematologic side-effects in less than 8% of patients. No toxic deaths or severe neurotoxicity were seen.
Median time to progression (TTP) and overall survival (OS) were 5.5 and 16.2 months respectively. Survival was driven
mainly by favourable-risk patients (22.6 months), as those with visceral metastases had a poor median survival of only 5.3
months. Good performance status and low-volume disease predicted for superior outcome, while docetaxel relative dose-
intensity was a positive prognosticator only in favourable-risk patients. Conclusions. One-hour docetaxel/carboplatin is a
convenient, safe and effective outpatient palliative treatment for CUP patients, providing meaningful survival prolongation
only in favourable-risk patients. Insights in the molecular biology of CUP are needed for the development of targeted
therapeutic manipulations of malignant resistance and progression.

Cancer of unknown primary (CUP) represents 3�
5% of malignancies and encompasses a heteroge-

neous group of tumours that disseminate early while

the primary remains dormant or regresses [1]. Only

a minority of patients diagnosed with distinct clin-

icopathologic subsets of CUP (isolated axillary

lymphadenopathy in women, non-mucinous perito-

neal carcinomatosis in women, squamous cell cervi-

cal lymphadenopathy, and predominantly nodal

disease of midline distribution) have reasonable

chances for long-term disease control. Unfortu-

nately, the overall outlook is grim as most patients

present with high-volume visceral metastases that are

resistant to therapy [2]. Moreover, a substantial

proportion of the aforementioned favourable prog-

nosis CUP patients succumb to progression of
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their malignancy, as shown by the mediocre survival

of women with peritoneal carcinomatosis (median

15 months) despite reported complete response rates

as high as 36% [3]. Accordingly, we are still in dire

need of an active antineoplastic treatment for

patients with both favourable and unfavourable

CUP.

Docetaxel is a mitotic spindle poison which

exhibited significant antineoplastic efficacy in several

solid tumours, including breast, ovarian, gastroin-

testinal tract, head/neck and lung cancer. It was

shown to retain activity in the presence of p53

mutations and BCL2 overexpression, molecular

aberrations commonly encountered in CUP, and its

60-minute infusion schedule offers convenience for

administration in the outpatient setting compared to

the relative compound, paclitaxel [4]. Carboplatin is

a platinum compound that has been effectively used

for the management of patients with the most

common solid tumours and, in contrast to taxanes,

is not a substrate for gp170, the cellular efflux pump

that mediates multidrug resistance. The platinum/

taxane combination has exhibited synergistic cyto-

toxicity in malignant cell lines and xenografts and

proved effective in the clinical setting against several

malignancies [5,6]. Docetaxel/carboplatin was

shown to be less neurotoxic than paclitaxel/carbo-

platin in ovarian cancer trials [7]. Based on these

data, we conducted a phase II trial in order to assess

the efficacy and safety of outpatient docetaxel/

carboplatin in relatively fit patients with cancer of

unknown primary site.

Patients and methods

The Hellenic Cooperative Oncology Group opened

accrual to this phase II single-arm study in January

2000 via ten participating centres. Patients with

histologically or cytologically confirmed adenocarci-

noma or poorly differentiated carcinoma were eligi-

ble if no primary tumour was identified after a

standardised diagnostic work-up. This consisted of

history and physical examination, blood and urine

chemistry, chest x-ray, computerised tomography

(CT) of the abdomen/pelvis and mammography in

women with adenocarcinoma/poorly differentiated

carcinoma. Additional radiologic, scintigraphic and

endoscopic investigations were directed by relevant

symptoms or signs. Hematoxylin-eosin light micro-

scopy was necessarily supplemented by detailed

immunohistochemical studies in order to rule out

presence of lymphomas, sarcomas, melanomas,

prostate cancer and germ cell tumours.

Patient enrollment was stratified for favourable

(females with non-mucinous peritoneal carcinoma-

tosis, patients with predominantly nodal disease)

and unfavourable (multiple visceral or bony deposits)

risk disease. Women with peritoneal carcinomatosis

underwent surgical debulking at diagnosis. Patients

were eligible if they were chemonaive, their perfor-

mance status (PS) was 0-2 by Eastern Cooperative

Oncology Group (ECOG) criteria, had adequate

bone marrow, renal and hepatic function (granulo-

cyte count�1 500/ml, platelet count�100 000/ml,

serum creatinine51.5 mg/dl, bilirubin51.5 mg/dl

and AST/ALT5 2x-5x the upper limit of normal in

the absence or presence of liver metastases respec-

tively) and harboured measurable or evaluable dis-

ease. They were excluded from the study in the

presence of central nervous system metastases, active

coronary artery disease, heart failure, other major

medical illnesses, life expectancy shorter than

12 weeks. Patients with isolated axillary adenopathy,

isolated squamous cell cervical or inguinal adeno-

pathy and patients with elevated germ cell serum

markers (Alpha-fetoprotein, Human Chorionic Go-

nadotropin) or abnormal serum PSA were excluded

from the study. All patients provided written in-

formed consent and were registered with the HeCOG

data management central office. The clinical protocol

and collateral translational studies were approved by

the HeCOG protocol review committee, the scientific

board of each hospital and the Bioethics Committee

of the Aristotle University of Thessaloniki.

Treatment

Docetaxel at a dose of 75 mg/m2 was administered

intravenously by a 30-minute infusion after standard

intravenous premedication with ondansetron 8 mg,

dexamethasone 16 mg, ranitidine 100 mg and

dimethindene 0.1 mg/kg of body weight. On the

day before chemotherapy administration patients

received oral dexamethasone 8 mg bd. Following

docetaxel administration, carboplatin was infused

intravenously over 30 minutes at an AUC of 5 mg/

ml/min (area under the free carboplatin plasma

concentration versus time curve). The Calvert for-

mula was used for carboplatin dosing and creatinine

clearance was calculated by means of the Cockcroft-

Gault equation [8,9]. Granulocyte colony-stimulat-

ing factor (GCSF) administration was not required

per cycle but was allowed for management of febrile

neutropenia, protracted grade 4 neutropenia, sec-

ondary prophylaxis after previous episodes of febrile

neutropenia and for avoidance of treatment delays,

according to physician’s decision, and was recorded.

Erythropoietin administration was allowed for pa-

tients with anemia (HbB11 gr/dl). Chemotherapy

cycles were repeated every three weeks, responding

patients being allowed to receive a total of eight

courses.
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Toxicity and response evaluation

Treatment delays and dose modifications were based

on complete blood cell counts taken on Day 1 of

each cycle as well as on any organ-specific toxicity

occurring at any time during therapy. Retreatment

was given upon resolution of any toxicity to grade 1

or less and upon adequate bone marrow function

(absolute neutrophil count ANC]1 500/ml, platelet

count]100 000/ml). In case of grade 3 or 4 throm-

bocytopenia or non-hematologic toxicity, drug doses

were decreased to 75% for docetaxel and to AUC 4

for carboplatin. Toxicity was graded according to the

World Health Organisation (WHO) criteria.

Patients were evaluated for efficacy every two

cycles with physical examination, appropriate ima-

ging studies and measurement of clinical/superficial

lesions. The WHO criteria were used for definition

of complete response, partial response, stable and

progressive disease [10]. Confirmation of objective

responses (complete and partial responses) was

performed at least four weeks after their documenta-

tion.

Endpoints and statistical issues

The primary endpoint for this study was the

objective response rate, while secondary endpoints

were toxicity, time to disease progression (TTP),

overall survival (OS) and predictive/prognostic sig-

nificance of clinicopathologic parameters for activity

of therapy and patient outcome. Sample size estima-

tion was based on response rate, with accepted type I

error of 5%, type II error of 20% and an estimated

response rate of 50%. In order to evaluate the effect

of age, performance status (PS), baseline abnormal

tumour markers, number of metastatic sites, pre-

sence of liver metastasis and administered dose

intensity of cytotoxic drugs, a univariate logistic

regression analysis was performed. Patients’ overall

survival and time to disease progression were calcu-

lated from the date of chemotherapy initiation to

patient death or last contact and patient relapse,

death or last contact respectively according to the

Kaplan-Meier product limit method [11]. For both

survival and TTP, the univariate Cox regression

analysis was performed.

Results

Patient characteristics

Forty-seven patients (21 males, 26 females) of a

median age of 63 years, mostly asymptomatic or

mildly symptomatic with favourable-risk (24) or

unfavourable-risk (23) CUP of glandular/undiffer-

entiated carcinoma histology participated in the trial

(Table I). Favourable-risk patients had either pre-

dominantly nodal disease with limited pulmonary/

pleural involvement but absence of disseminated

visceral metastases (n�16) or non-mucinous peri-

toneal carcinomatosis (all females, n�8). Only five

patients had limited lung or pleural involvement (less

than 3 pulmonary nodules of maximal diameter of 3

cm or small-volume asymptomatic pleural effusions)

with the bulk of tumour being midline nodal

metastases (neck, mediastinum, retroperitoneum).

Unfavourable-risk patients harboured systemic visc-

eral metastases (n�17) with or without mucinous

peritoneal carcinomatosis (males n�6), skin (n�1)

or intestinal wall deposits (n�2). The majority of

patients had metastatic dissemination in less than

three organ sites (87%). Patients in the unfavourable

risk group tended to experience tumour-associated

symptoms more often and harboured bulkier malig-

nant disease.

By definition, serum concentrations of prostate-

specific antigen (PSA), alpha-fetoprotein (AFP) and

human chorionic gonadotrophin (HCG) were nor-

mal in all accrued patients. Three quarters of all

patients (72%) had abnormal serum levels of at least

one tumour marker (CA 15-3, CA 19-9, CEA,

CA125), half of them exhibiting high concentrations

of multiple markers. The most commonly elevated

Table I. Patient and disease characteristics.

Favorable

n�24

Unfavorable

n�23

All patients

n�47

Age

Median (range) 66 (43�75) 62 (38�73) 63 (38�75)

Sex

Female 15 (63)* 11 (48) 26 (55)

Male 9 (38) 12 (52) 21 (45)

PS

0 16 (67) 13 (57) 29 (62)

1 8 (33) 7 (30) 15 (32)

2 0 (0) 3 (13) 3 (6)

Sites of disease

Nodal

predominantly

16 (67) 0 (0) 16 (34)

Peritoneal 8 (33) 6 (26) 14 (30)

Visceral 0 (0) 17 (74) 17 (36)

Liver 0 (0) 9 (39) 9 (19)

Bone 0 (0) 5 (22) 5 (11)

Adrenal 0 (0) 1 (4) 1 (2)

Skin 0 (0) 1 (4) 1 (2)

Nodal 0 (0) 10 (43) 10 (21)

Other 0 (0) 3 (13) 3 (6)

Number of metastatic sites

1 16 (67) 10 (44) 26 (55)

2 5 (21) 10 (44) 15 (32)

3 3 (13) 3 (13) 6 (13)

*Figures in parentheses are percentage ratios except for age.
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serum marker was CA125 (abnormal in 38% of

patients), followed by CA 15-3 (28%), CEA (23%)

and CA 19-9 (15%).

Treatment delivery

A total of 221 cycles of chemotherapy were adminis-

tered in 45 patients (median of 6 cycles per patient).

The median number of administered cycles was six

in the favourable risk group and four in the

unfavourable risk group (Table II). Two patients in

the unfavourable group never started chemotherapy

because of rapid clinical deterioration due to disease

progression but were included in all activity and

outcome analyses on an intent-to-treat principle

(ITT). Half of the patients completed planned

treatment (67% in favourable group, 39% in un-

favourable group), the most common cause of

treatment discontinuation being disease progression

or death from cancer. The administered dose of

carboplatin was 93% of the planned dose, while

actual dose-intensity of docetaxel was 97% of the

planned one. Support with GCSF was applied in a

third of the total number of cycles in 13 patients,

mainly for maintenance of dose-intensity. Erythro-

poietin was administered in 20% of cycles in a total

of 12 patients for management of anemia.

Efficacy

From all 47 accrued patients objective tumour

regression was observed in 15 (ITT objective re-

sponse rate of 32%). Of note, one patient in the

favorable prognosis group discontinued treatment

prior to evaluation, while in the unfavourable-risk

group, two patients never received the protocol

treatment, two discontinued treatment prior to

evaluation and two underwent surgery before che-

motherapy and entered the study without measur-

able/evaluable disease. Accordingly, with tumour

regression seen in 15 of 40 evaluable patients, the

non-ITT response rate was 37.5%.

Response rates were 46% in favourable risk and

17% in unfavourable risk patients. Complete remis-

sions occurred in five patients (11%), solely in the

favourable-risk group. In particular, three complete

remissions occurred in women with peritoneal carci-

nomatosis and two in patients with predominantly

nodal disease. Among the six partial responders in

the favourable group, three had peritoneal disease

and three nodal deposits. Four patients with multiple

visceral metastases obtained a partial remission.

Overall, disease control with symptom palliation

was achieved in 23 patients (49%), sixteen (67%)

among favourable risk and seven (30%) among

unfavourable risk subjects. At a median follow-up

of 60 months, the median time to progression was

5.5 months and the median overall survival 16

months. TTP and OS were respectively 11.5 and

22.6 months in favourable-risk patients and a poor

3.1 and 5.3 months in unfavourable-risk patients

(Figure 1). Long-term survivors (�4 years) were

seen mainly in the favourable group (four patients,

two with nodal deposits and two with peritoneal

carcinomatosis), though two unfavourable-risk

patients also enjoyed long-term disease control.

Table II. Treatment and efficacy data.

Favorable

n�24

Unfavorable

n�23

All

n�47

Cycles delivered

52 3 7 0 (21)*

3 3 3 6 (13)

4 2 4 6 (13)

5 0 0 0 (0)

��6 16 9 25 (53)

Total 129 92 221

Median 6 4 6

Completion of

treatment

16 (67) 9 (39) 24 (51)

Never starters 0 (0) 2 (9) 2 (4)

Treatment discontinuation

Disease

progression

5 (21) 5 (22) 10 (21)

Death 0 (0) 5 (22) 5 (11)

Doctor’s

decision

2 (8) 0 (0) 2 (4)

Patient’s

decision

1 (4) 1 (4) 2 (4)

Toxicity 0 (0) 1 (4) 1 (2)

Median RDI

Docetaxel 0.97 0.96 0.97

Carboplatin 0.92 0.97 0.93

GCSF use 8 (33) 5 (22) 13 (28)

Number of

cycles

41 (32) 18 (20) 59 (27)

Activity 95% CI

CR 5 (21) 0 (0) 11% (4�23)

PR 6 (25) 4 (17) 21% (11�36)

SD 5 (21) 3 (13) 17% (8�31)

PD 7 (29) 10 (43) 36% (26�43)

Non-evaluable 1 (4) 6 (26)

ORR 11 (46) 4 (17) 32% (19�47)

Overall survival

Median 22.6 5.3 16.2

95% CI 10�35 2.8�7.7 4.6�27.8

TTP

Median 11.5 3.1 5.5

95% CI 2.6�20.5 1.1�5 0.9�10.2

* Figures in parentheses are percentage ratios, except for 95%

Confidence Intervals in Activity.

RDI: Relative dose intensity, GCSF: Granulocyte colony-stimu-

lating factor, CR: Complete response, PR: Partial response, SD:

Stable disease, PD: Progressive disease, ORR: Objective response

rate.
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Data on treatment activity and patient outcome are

shown in Table II.

Toxicity

Overall the studied regimen was very well tolerated

by the majority of 45 treated patients, even those

who were less fit (PS 2). Most side-effects were mild

to moderate (grades 1-2), easily manageable with

appropriate measures and consisted of neutropenia,

anemia, fatigue, thrombocytopenia and less com-

monly diarrhoea, myalgias and serum transaminase

elevation. Total alopecia occurred in all patients

treated with more than two chemotherapy cycles.

With the liberal use of cytokine growth factors, grade

3 or 4 myelosuppression manifested as uncompli-

cated neutropenia in 26% of patients, anemia in 6%

and thrombocytopenia in 4%. Three episodes of

febrile neutropenia were documented (7%), all

resolving uneventfully with intravenous administra-

tion of broad-spectrum antibiotics. Severe diarrhoea,

fatigure, myalgias and hepatotoxicity were seen very

rarely and were reversible upon institution of treat-

ment breaks and appropriate measures. Only one

unfavourable risk group patient opted to quit ther-

apy as a result of clinical deterioration from disease

progression and extreme fatigue. No distinct toxicity

patterns were apparent in favourable and unfavour-

able risk patients, except for a two times higher

incidence of severe uncomplicated neutropenia in

the favourable group. Encountered severe side-

effects are summarised in Table III.

Predictive/prognostic factors

Univariate analysis was carried out in order to screen

the parameters of patient age, performance status,

presence of at least one abnormal serum tumour

marker, number of metastatic organ sites, presence of

liver metastases, relative dose-intensity of chemother-

apy and CUP risk group for predictive or prognostic

significance for tumour regression and patient survi-

val (Table IV). No parameter was found to signifi-

cantly predict for response to chemotherapy

(p�0.05). Disease progression was significantly

more likely in the presence of mild to moderate

symptoms (PS 1or 2, Hazard ratio 2.4, p�0.01)

and only in unfavourable-risk patients, in the pre-

sence of abnormal serum markers (Hazard ratio 3.6,

p�0.04) and of multiple metastatic organ sites

(Hazard ratio 3.5, p�0.03). Patients at increased

risk of death were those who had a PS of 1 or 2 as

opposed to PS 0 (Hazard ratio 3.8, pB0.001) and

those who harboured metastatic deposits in more

than one organ sites (Hazard ratio 2.1, p�0.03). The

presence of abnormal serum tumour markers was ass-

ociated with increased risk of death only in unfavour-

able-risk patients, while administration of docetaxel

at 90% or higher relative dose intensity significantly

correlated with prolonged survival in favourable-risk

patients (Hazard ratio 0.14, p�0.01).

Discussion

Taxane/platinum-based chemotherapy regimens

have been widely used in the management of patients

with solid tumours, as they represent a synergistic

combination of a mitotic spindle poison with a

DNA-damaging agent that proved to be effective

and well tolerated. In view of the activity of the

regimen in breast, ovarian, head/neck, lung, endo-

metrial, gastric cancer, it was a logical step forward

to study its value in treating patients with metastatic

tumours as heterogeneous as CUP. Up to date,

twelve phase II studies have evaluated taxane-plati-

num combinations in cancer of unknown primary

patients, in a few occasions with the addition of a

third cytotoxic drug [12�27]. Response rates ranged

from 22 to 48% and median overall survival from 8

to 13 months. Most regimens were relatively well

tolerated, though some were associated with a

significant risk of myelosuppression, infections and

gastrointestinal or neurologic toxicity, especially

when a third drug was added. Rates of severe

myelosuppresion reported were 12�70%, those of

non-hematologic severe side-effects 3�30%, and

toxic deaths occurred in 0�5% of patients. Still,

both paclitaxel and cisplatin are cumbersome to

administer in the outpatient setting as they require

prolonged infusion times and intravenous hydration

and are associated with additive neurologic toxicity.

A docetaxel/carboplatin regimen offers the conve-

nience of shortened infusion times without need for

Time (months)

100806040200

Pr
ob

ab
ili

ty
1,0

,5

0,0

Figure 1. Kaplan-Meier curves for the overall survival of favour-

able risk (red line) and unfavourable risk (blue line) CUP patients.
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rigorous hydration schedules and promises lack of

additive neurotoxicity. The combination was tested

in CUP only once, in a phase II study by Greco et al

who reported objective response rates of 22% and a

median survival of 8 months [16,25]. Their study

population was of identical size (n�47) and con-

sisted of fit patients with adenocarcinoma or poorly

differentiated carcinoma excluding women with

peritoneal carcinomatosis, while the docetaxel dose

was lower (65 mg/m2) and that of carboplatin higher

(AUC 6). No complete responses were observed,

though occasional patients survived longer than two

years from treatment start. Half of all patients

experienced grade 3 or 4 leukopenia, six as neutro-

penic fever. Two patients died from sepsis and three

discontinued treatment due to toxicity.

Our treatment regimen is extremely convenient as

outpatient palliative therapy of patients with incur-

able, metastatic malignancies, as each cycle was

successfully completed within one hour without

occurrence of allergic reactions. GCSF was given

mainly for secondary prophylaxis after prior febrile

Table III. Grade 3 or 4 toxicity data.

Favorable n�24 Unfavorable n�21 All n�45

Gr.3 Gr.4 Gr.3 Gr.4 Gr.3 Gr.4

Anemia 1 (4) 1 (4) 1 (5) 0 (0) 2 (4) 1 (2)

Neutropenia 5 (21) 3 (13) 1 (5) 3 (14) 6 (13) 6 (13)

Febrile neutropenia 2 (8) 1 (5) 3 (7)

Thrombocytopenia 1 (4) 0 (0) 0 (0) 1 (5) 1 (2) 1 (2)

Diarrhea 1 (4) 0 (0) 0 (0) 0 (0) 1 (2) 0 (0)

Fatigue 1 (4) 0 (0) 0 (0) 1 (5) 1 (2) 1 (2)

Hepatotoxicity 0 (0) 0 (0) 0 (0) 1 (5) 0 (0) 1 (2)

Myalgias 1 (4) 0 (0) 0 (0) 0 (0) 1 (2) 0 (0)

* Figures show number of patients with each side-effect, figures in parentheses are percentage ratios.

Gr: Grade.

Table IV. Prognostic factors for patient outcome.

Favourable Unfavourable All

HR 95% CI p HR 95% CI p HR 95% CI p

TTP

PS

0 1 � � 1 � � 1 � �
1 or 2 1.6 0.6�4.3 0.3 7.2 1.9�27.8 0.004 2.4 1.2�4.8 0.01

Marker status

All normal 1 � � 1 � � 1 � �
At least one abnormal 0.40 0.14�1.16 0.093 3.6 1.1�12.1 0.04 0.94 0.4�1.9 0.94

Metastatic sites

1 1 � � 1 � � 1 � �
�1 0.82 0.3�2.2 0.692 3.5 1.1�11 0.03 1.8 0.9�3.6 0.08

Overall survival (OS)

PS

0 1 � � 1 � � 1 � �
1 or 2 2.8 1�7.5 0.04 6.6 1.9�23 0.002 3.8 1.9�7.2 B0.001

Marker status

All normal 1 � � 1 � � 1 � �
At least one abnormal 0.97 0.3�3.2 0.9 6.0 1.3�28 0.02 1.9 0.8�4.5 0.15

Metastatic sites

1 1 � � 1 � � 1 � �
�1 0.74 0.25�2.3 0.6 4.5 1.3�16.3 0.02 2.1 1.1�4.3 0.03

Docetaxel RDI

B0.9 1 � � 1 � � 1 � �
] 0.9 0.14 0.03�0.6 0.01 1.3 0.3�5 0.67 0.6 0.2�1.5 0.3

HR: Hazard ratio, 95% CI: 95% Confidence Intervals, p: two-sided value, TTP: Time to Progression, PS: Performance Status, RDI:

Relative Dose Intensity.
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neutropenia and for avoidance of treatment delays or

dose reductions due to myelosuppression in a third

of patients. This strategy probably allowed us to

reduce the incidence of severe myelosuppression and

neutropenic fever by half in comparison to Greco

et al. Non-hematologic toxicity was severe in less

than 8% of patients, with an impressive absence of

severe or persistent neurologic injury. This finding is

in keeping with data from the SCOTROC1 ovarian

cancer trial, which showed that docetaxel was

associated with neurotoxicity less often than pacli-

taxel [7]. No toxic deaths occurred and therapy was

delivered at an almost ideal relative dose-intensity

and number of cycles. The ITT rate of tumour

shrinkage of 32% (46% in favourable group versus

17% in unfavourable group), though inferior to the

rather optimistic 50% target response rate of the

study, is in keeping with published experience and

comparable to response rates reported with pacli-

taxel/platinum combinations, with half of patients

enjoying disease control. Remarkably, the rate of

complete remission was among the highest reported

in the literature (11%), higher than the ones

obtained with paclitaxel/cisplatin regimens. How-

ever, it was driven exclusively by the favourable-risk

group as patients with visceral deposits only rarely

enjoyed partial tumour shrinkage of short duration.

The inclusion in our study of women with non-

mucinous peritoneal carcinomatosis, a good prog-

nosis patient subgroup with chemosensitive disease,

constitutes a favourable selection bias that should be

acknowledged. The promising regimen activity and

encouraging patient survival in the favourable-risk

group may be at least partly attributable to the

inclusion of these women. Accordingly, any enthu-

siasm generated by the high complete response rate

seen in favourable-risk patients should be moderated

by the fact that complete responses are frequently

seen in women with non-mucinous peritoneal carci-

nomatosis with modern chemotherapy regimens [3]

and by the selection bias evident in this trial: enrolled

patients were young, fit with good organ function

reserves and harboured relatively low-volume dis-

ease.

Unfortunately, tumour regression or even eradica-

tion did not seem to translate to long-term survival,

especially in unfavourable-risk patients with visceral

metastases. Median time to progression was only 5.5

months for all patients. Median survival, though a

satisfactory 23 months in patients with nodal disease

or peritoneal carcinomatosis, was a poor 5 months in

those with visceral spread. In an effort to validate

known prognostic variables and identify new ones,

we found good performance status and low volume

disease predictive for favourable patient outcome,

while docetaxel relative dose-intensity (RDI) was

associated with an 86% reduction of the risk of death

only in favourable-group patients. These parameters

are of known prognostic significance in several

patient series, reflecting host and tumour inherent

biologic characteristics as well as ability to tolerate

toxic treatment and easier cytoreduction of less

expanded malignant clones [28]. The significance

of docetaxel RDI in a chemosensitive CUP subset

probably makes biological sense and is reminiscent

of the importance of chemotherapy dose-intensity in

lymphomas and germ cell tumours [29,30]. This

observation supports the investigation of dose-esca-

lation or dose-dense approaches in the management

of favourable CUP patients.

In conclusion, docetaxel/carboplatin is convenient

and safe for outpatient palliative management of

patients with CUP. The combination seems to be at

least as effective as the more toxic and difficult to

infuse paclitaxel/cisplatin regime, though meaningful

survival prolongation is seen only in favourable-risk

patients. Still, more research is needed in order to

consolidate responses, reverse tumour resistance and

prevent progression in the majority of patients with

visceral metastatic spread. Evidence on the molecu-

lar biology profile of CUP is slowly accumulating

[31]. As it looks unlikely that empirical cytotoxic

drug cocktails will breach the one-year median

survival barrier, insights in the biology of CUP are

imperatively needed. Such knowledge will allow us

to target biomolecules of pivotal importance for the

pathophysiology of CUP and alter mechanisms of

resistance/survival. Recently, Hainsworth et al. pub-

lished the first targeted therapy trial results in CUP

patients, employing manipulations of the vascular

endothelial growth factor (VEGF) and epidermal

growth factor receptor (EGFR) pathways [32].

Though activity was modest, such strategies show

the future direction towards which translational

research efforts should focus for the control of a

highly resistant as well as heterogeneous malignant

disease.
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