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Abstract Administration of cytotoxic chemotherapy for pa-
tients with metastatic cancer and poor performance status is a
daily clinical challenge. Guidelines only help to select a ther-
apeutic regimen but do not offer a clear response whether or
not the patients should be treated.We performed a prospective
analysis in 139 metastatic patients with performance status > 1
according to the Eastern Cooperative Oncology Group scale.
A decision was considered correct if patients treated with a
medical anticancer treatment lived over 3 months or alterna-
tively patients not treated had a survival under 3 months. The
predominant tumor type was non-small cell lung cancer.
Patients were chemotherapy naive in 87 cases (63 %). A
new line of medical anticancer treatment was started in 107
cases (77%). Themedian survival of the study population was
11 weeks (range, 1–53). 84 patients (60 %) died within
3 months while 55 patients (40 %) lived more than 3 months
after decision. Treatment decisions were considered as appro-
priate in 81 cases (58 %). No patient was considered as
undertreated. The analysis by pathology allowed to identify
pathologies where decisions were correct in the majority of
the cases (renal, urothelial and small cell lung cancers), pa-
thologies where appropriate and inappropriate decisions were
balanced (prostate, ovarian and breast cancers) and patholo-
gies where decisions for treatment were excessive (non-small
cell lung cancer and unknown primary). This prospective
study was conducted as part of the evaluation of professional
practices in our department. Administration of a medical

anticancer treatment validated with patients with good perfor-
mance status may be harmful for patients with poor perfor-
mance status. The findings resulted in recommendations for
daily practice in order to help physicians, especially for the
Bdon’t go^ decisions. Until the identification of new prognos-
tic factors for survival and/or the development of therapies
making sensitive currently chemoresistant diseases, the initia-
tion of a medical anticancer treatment outside standard situa-
tions should result from a consensual decision team or the
inclusion in a clinical trial.
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Introduction

Performance status (PS) is the strongest prognostic factor of
survival in patients with metastatic cancer. It measures the
impact of comorbidities and tumor related symptoms on pa-
tients’ activities in daily life and the capability of self care.
According to the Eastern Cooperative Oncology Group
(ECOG) scale, patients with poor PS are defined by a score
≥ 2 on a six-point scale worsening from 0 to 5 [1]. While
medical oncology has been developed under the era of
evidence-based medicine, with standard regimens and new
drugs validated by randomised controlled trials, patients with
poor PS are traditionally excluded from these studies. Few
studies have been dedicated to patients with PS 2 or 3, some
in lung cancer, but none has been reported in other tumor
types for patients with PS 3 [2]. Therefore limits of reasonable
efforts to initiate a medical anticancer treatment (MACT) are
not clearly defined. Patients are often motivated to start or
pursue therapy near the end of life while physicians may be
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not comfortable discussing prognosis and end-of-life issues or
even may tend to avoid them. We are reporting a prospective
experience in metastatic cancer patients with poor PS ad-
dressed to our department for therapeutic decision.

Patients and Methods

The study population is based on 139 consecutive patients
with poor PS (2 to 4 according to the ECOG scale) who were
hospitalised in the medical oncology department of the Saint
Louis Hospital, Paris between the 1st November 2011 and the
31st July 2012. Therapeutic decisions weremade in consensus
by the oncologic team considering the proposal of the referral
oncologist and the international guidelines. If an intravenous
MACT was decided, the first cycle was administered imme-
diately on the ward and the next ones according to the protocol
and the PS of the patients either on the ward or in the day
hospital. Patients resided between the cycles at home or in
oncologic rehabilitation centres. If exclusive supportive care
was decided it was organised either at home or in palliative
care units, or assumed in our ward. In all cases patients were
followed by the referral oncologist.

Survival was the main outcome. A decision was considered
correct if patients who received a MACT lived up to 3 months
or patients who were treated with best supportive care only
had a survival under 3 months. A decision was considered
incorrect in patients with opposite outcomes. Variables that
can distinctively predict survival at 3 months were searched
among the baseline characteristics. The validity of the Royal
Marsden Hospital (RMH) prognostic score based on albumin,
lactate dehydrogenase (LDH) and number of metastatic sites
in predicting survival was tested [3].

Results

Initial patients’ characteristics are summarised in Table 1.
Overall, main features were middle age, the absence of signif-
icant comorbidity and a poor PS correlating with advanced
disease and altered nutritional status. The predominant tumor
type was non small cell lung cancer. Patients were chemother-
apy naive in 87 cases (63 %).

A new line of MACT was started in 107 (77 %) cases:
cytotoxic chemotherapy in 97 cases and oral targeted treat-
ment in 10 cases, including hormonal therapy in 5 cases.
Supportive care treatments only were decided in 32 cases
(23 %). Among patients who received a MACT, the median
number of administered cycles was 2 (range: 1–17). Cytotoxic
chemotherapy was stopped for progressive disease or death in
63 patients, toxicity in 12 patients and at the request of the
patients in 2 cases (despite clinical evidence of partial re-
sponse). Targeted treatments were stopped for progressive

disease or death in 3 cases and for toxicity in 1 patient.
Ongoing targeted treatments included hormonal therapies in
5 patients with breast cancer and gefitinib in 1 patient with
lung cancer.

The median survival of the study population was 11 weeks
(range, 1–53). 84 patients (60 %) died within 3 months while
55 patients (40 %) lived more than 3 months after decision.

Table 1 Baseline characteristics of the study population

Characteristics Number

Age, median (range) 64 (30–91)
Sex: F/M 68/67
Performance status (WHO scale)
2 21
3 77
4 41

Performance status (Karnofsky score)
60 12
50 44
40 41
30 42

Charlson score
0 49
1 38
2 32
>2 20

Primary tumor
Lung (non-small cell) 47
Breast 27
Ovary 13
Bladder 10
Unknown primary 10
Lung (small cell) 8
Prostate 8
Kidney 5
Other 11

Number of metastatic sites
1 39
2 42
>2 58

N° of previous lines of medical anticancer treatment
0 87
1 21
2 19
>2 12

Albumin (g/L; N = 139)
Median (range) 33 (19–43)

Pre-albumin (g/L ; N = 101)
Median (range) 0.15 (0.05–0.43)

Alkaline phosphatase (IU/L ; N = 137)
Median (range) 115 (35–1198)

Lacticodehydogenase (IU/L ; N = 129)
Median (range) 507 (198–6289)

Calcium (mmol/L ; N = 137)
Median (range) 2.36 (2.0–4.34)

Hemoglobin (N = 139)
Median (range) 10.9 (5.1–16.4)

Lymphocytes (N = 134)
Median (range) 1020 (100–3220)

Royal Marsden prognostic score (N = 129)
0 21
1 53
2 40
3 15
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When considering all pathologies together, treatment deci-
sions were considered as appropriate in 81 (58 %) cases. No
patient was considered as undertreated since the 3 patients
who lived more than 3 months without any MACT actually
died in 17 to 18 weeks without any clinical improvement
despite lege artis supportive care. Therefore the inappropriate
decisions were restricted to the 55 patients who were treated
with a MACT but did not live up to 3 months after starting
therapy (Table 2). The separate analysis by pathology allowed
to identify pathologies where decisions were correct in the
majority of the cases (renal, urothelial and small cell lung
cancers, Table 3a), pathologies where appropriate and inap-
propriate decisions were balanced (prostate, ovarian and
breast cancers, Table 3b) and pathologies where decisions
for treatment were excessive (non small cell lung cancer and
unknown primary, Table 3c). The RMH prognostic score was
applied to 129 patients but was not able to discriminate pa-
tients’ outcome (Table 4).

Important baseline characteristics according to primary site
are depicted in Table 5. Patients with renal carcinoma were
chemo-naive in 2/5 cases, had a PS > 2 and a relatively pre-
served nutritional status (albumin <30 g/l in only 1 patient).
Patients with urothelial carcinoma were chemo-naive in 6/10
cases, had a PS > 2 in all but one cases and a variable nutri-
tional status (albumin <30 g/l in 4 patient). The survival was
relatively favorable after chemotherapy combining
gemcitabine and a platinum salt since 8 patients were treated
out of 10 and 7 of them lived longer than 3 months. The only
patient who did not live up to 3 months died of neutropenic
sepsis after receiving MVAC (methotrexate, vinblastine,
doxorubicin and cisplatin) chemotherapy. Patients with
SCLC were chemo-naive in 8/8 cases, had a PS > 2 in all
but one cases and a preserved nutritional status (albumin
>35 g/l in all patients). The survival was relatively favourable.
All patients were treated by chemotherapy associating
etoposide and a platinum salt. Early fatal complications were
observed in 2 patients treated with an intensified regimen (cy-
clophosphamide, doxorubicin, etoposide, cisplatin).

Patients with ovarian carcinoma were chemo-naive in 9/13
cases, had PS >2 and a poor nutritional status (albumin < 35 g/
l in all patients and < 30 g/l in 7 patients). Twelve out of 13
patients were treated and 7 of them lived longer than 3months,
4 of them longer than 6 months. The early fatal complications
in the other 5 cases were observed with later lines of

chemotherapy (7th line topotecan and 3rd line topotecan in
two patients, 4th line carboplatin in two cases) or serious co-
morbidities (ischemic cardiomyopathy at the age of 85 in one
case). Patients with castration resistant prostate carcinoma
were chemo-naive in 4/8 cases, had a PS > 2 in 5 patients
and a relatively preserved nutritional status (albumin < 30 g/
l in 2 patients). Seven out of 8 patients received chemotherapy.
The 3 patients with PS 2 had a survival over 3 months inde-
pendently whether they received docetaxel in first-line or
cabazitaxel in second-line. All 4 patients with PS 3 had a
survival less than 3 months whether they received docetaxel,
cabazitaxel or mitoxantrone. Patients with breast cancer were
chemo-naive in 10/27 cases, had a poor performance status
(24 with PS > 2) and a relatively preserved nutritional status
(albumin <30 g/l in 7 patients). The survival had a composite
pattern. When hormonal therapy was possible, survival was
good, even in patients with a Karnofsky score ≤30 and albu-
min level <30 g/l. Cytotoxic chemotherapy allowed a survival
over 3 months exclusively when it was associated with a
HER2 inhibition (in 3 cases) or given in 1st line (in 3 other
patients).

Patients with NSCLC were chemo-naive in 33/47 cases
and had a variable performance status (38 with PS > 2) and
a relatively preserved nutritional status (albumin <30 g/l in 12
patients). Thirty-four patients were treated and 22 of them did
not live up to 3 months. A subgroup analysis was performed
(30 adenocarcinomas, 9 squamous cell carcinomas and 10
other NSCLC) and showed no difference in term of the cor-
rectness of the decisions between the 3 histologic subtypes.
Patients with unknown primary were chemo-naive in 9/10
cases, had a PS >2 in all but one cases and a preserved nutri-
tional status (albumin <30 g/l in 2 patients). Eight patients
were treated with chemotherapy and only 1 of them lived
longer than 3 months.

Patients with other malignancies had the following out-
come: one patient with oesophageal adenocarcinoma was
treated with chemotherapy and had a survival under 3 months.
The two patients with endometrial carcinoma were treated and
one of them lived longer than 3 months. The three patients
with head and neck cancer were treated and two of them lived
longer than 3 months. The three patients with undifferentiated
thyroid carcinoma were treated but none of them lived up to
3 months. Both patients with sarcoma lived up to 3 months,
one after cytotoxic chemotherapy and one with oral targeted
treatment.

Discussion

Medical decision making on ceasing MACT remains a very
complex, intimate and subjective process [4]. Chemotherapy
is supposed to prolong survival or at least reduce symptoms.
On the other hand, it may cause adverse effects and prevent

Table 2 Outcome according to treatment decision

Management Survival
≥3 months

Survival
< 3 months

Medical anticancer treatment 52 55

No medical anticancer treatment 3 29

Total 55 84
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patient from preparing for death and entering palliative care
units. Therefore the daily challenge for the physician is to
balance the pros and cons for every patient. Tumor sensitivity,
survival prognostic parameters, predictable side effects of
treatment as well as patients and families’ desire are major
features to consider. Ultimately, the decision may also involve
the use of costly resources despite little chance of benefit.

As expected, this prospective experience included a patient
population of poor prognosis, with a median survival of
11 weeks. Treatment decisions led to initiate a MACT in
77 % of the patients while only 40 % lived more than
3 months, suggesting an inadequate management, i.e. an over-
treatment, in about half of them according to the study criteria.
42 (30 %) patients received a MACT in the last month of their
life. These results are in line with the literature data, suggest-
ing that up to a fifth of cancer patients are treated with

chemotherapy in the last month of life without clear benefits.
However most of available data are retrospective death-
centered studies, population or institution based [4]. What
reasons can explain our results?

First, about two thirds of the patients were naive of MACT.
This characteristic may explain why physicians were more
likely to give aMACT, even in diseases with well-known poor
chemo sensitivity, such as non-small cell lung cancer or car-
cinoma of unknown primary. If a lack of effect on survival is
expected, the rationale for treating patients may come from the
hope of quality of life benefits. This issue was not directly
addressed in the present study as we did not use questionnaires
along the course of disease. However, only those patients who
lived more than 3 months were able to improve by at least one
level their PS on the ECOG scale. Second, the RMH prognos-
tic score failed to accurately predict survival at 3 months in our
study population. The main explanation probably lies in the
fact that this score was originally dedicated to patient selection
in phase I trials, and therefore built from patients with good PS
(only 6 % of 212 patients had a PS > 1) [5]. These results
suggest that albumin and LDH serum levels have a low prog-
nostic value on survival in metastatic patients with poor PS,
although other studies highlighted their potential interest [6].
In recent years, prognostic scores have been validated for
patients in palliative care but focused on the last month of life
[7]. With the aim to minimize the use of futile chemotherapy,
specific prognostic characteristics would be important to

Table 3 Outcome according to
primary site and treatment
decision

3a Kidney ≥3 months <3 months 3b Ovary ≥3 months <3 months

MACT + 0 0 MACT + 7 5

MACT - 1 4 MACT - 0 1

Total 1 4 Total 7 6

Bladder ≥3 months <3 months Prostate ≥3 months <3 months

MACT + 7 1 MACT + 3 4

MACT - 1 1 MACT - 0 1

Total 8 2 Total 3 5

SCLC ≥3 months <3 months Breast ≥3 months <3 months

MACT + 6 2 MACT + 11 9

MACT - 0 0 MACT - 0 7

Total 6 2 Total 11 16

3c NSCLC ≥3 months <3 months 3d Other AC ≥3 months <3 months

MACT + 12 22 MACT + 4 6

MACT - 0 13 MACT - 0 1

Total 12 35 Total 4 7

ACUP ≥3 months <3 months

MACT + 1 7

MACT - 1 1

Total 2 8

3a. Correct therapeutic decisions 3b. Partially correct decisions 3c. Excessive treatments 3d. Other carcinomas

MACT medical anticancer treatment, SCLC small cell lung cancer, NSCLC non-small cell lung cancer, ACUP
adenocarcinoma of unknown primary, AC adenocarcinoma

Table 4 Outcome according to the Royal Marsden Hospital (RMH)
prognostic score (N = 129)

RMH prognostic score ≥ 3 months < 3 months

0 8 13

1 23 30

2 18 22

3 3 12

Total 52 77
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determine. Prospective studies incorporating new biomarkers
such as circulating bone marrow derived progenitors are nec-
essary to find more accurate prognosticators for survival [8].

The minimal life expectancy at the start of a new line of
palliative chemotherapy is open to discussion. We proposed
3 months for the following reasons: 1) 3 months are sufficient
to organise a meeting with a forgotten relative or moving to a
preferred place, two potentially important end-of-life issues.
2) It is also the usual span to evaluate efficacy of chemother-
apy in general, so it is affordable to reach that term once
chemotherapy is started. 3) It was the cut off limit of the
RMH study that we appreciate in particular [5].

Meanwhile these new prognostic factors and the develop-
ment of more effective treatments, recommendations for daily
practice from this prospective experience remain based on the
potential treatment sensitivity of primary sites (Table 6).
Initiating a MACT seems a reasonable option in chemo naive
patients with bladder, breast, ovary and small-cell lung cancer
whatever the PS. Patients with non-small cell lung and pros-
tate cancer should be treated provided a PS ≤ 2. In other
situations, no clear benefit is expected from a MACT. When
considering the right decision, it is important to remember that
i) age is not the most important issue for treatment results but

PS is it [9, 10], ii) honesty doesn’t take away hope [11], iii)
recent reports claimed for an early intervention of palliative
care teams during the course of metastatic diseases [12, 13].

Conclusions

This prospective study was conducted as part of the evaluation
of professional practices in our department. Administration of
a medical anticancer treatment validated with patients with
good performance status may be harmful for patients with
poor performance status. The findings resulted in recommen-
dations for daily practice in order to help physicians, especial-
ly for the Bdon’t go^ decisions. Until the identification of new
prognostic factors for survival and/or the development of ther-
apies making sensitive currently chemo resistant diseases, the
initiation of a MACT outside standard situations will result
from a consensual decision team or the inclusion in a clinical
trial.
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