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Background: A rising number of metastatic cancer patients are receiving palliative systemic therapy close
to end of life. Patients started on such treatment are typically judged by oncologists to have at least 12 weeks
survival, however, accurate survival prediction on individual patients is difficult. Systemic therapy started too
late may not benefit patient, but rather, adversely affect patient’s quality of life and may even shorten survival
due to treatment-related side effects. Our objective is to identify factors correlating with a shorter (<6 weeks)
non-malignancy related survival in metastatic cancer patients receiving palliative systemic therapy, so as to
aid oncologist in the decision-making of starting treatment or not.

Methods: A review of deceased metastatic cancer patients treated with palliative systemic therapy and
died between January 2013 and December 2014 was carried out. They were subcategorized into dying
within or after 6 weeks since starting their last line of palliative systemic therapy, and also by cause of death
(malignancy-related or non-malignancy related causes). Demographics, clinical characteristics, and type of
systemic therapy used were assessed using non-parametric Mann Whitney-U tests for continuous variables
and i’ tests for categorical variables. Univariable analyses were carried out to determine associations of
different variables with non-malignancy related death that happened within 6 weeks of starting their last line
of palliative systemic therapy. Multivariable analyses were carried out with significant factors in univariable
analyses to determine their independent effect.

Results: Seven hundred and fifty-four patients were analyzed. Mean age was 63.6 (range, 21-102); female
48.7%. Older age (75 years) (P=0.007) and active liver metastasis (P=0.042) were significant predictors for
early (<6 weeks) non-malignancy related death in multivariable analysis. They have 2.012 and 1.115 times
higher chance respectively to die of non-malignant causes within 6 weeks since the start of their last line of
palliative systemic treatment.

Conclusions: Oncologists should exercise extra caution when encountering elderly patients with active

liver metastasis, especially with regard to the issue of starting palliative systemic therapy.
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Introduction

Survival outcomes for malignancies have greatly improved
in the past 15 years after the advent of new generations
of chemotherapy, targeted therapy and more recently,
immunotherapy. Indeed, the discoveries of driving mutations
and growth factor pathway leading to tumour proliferation
and inhibition of apoptosis have led to the design of
targeted drugs. This has greatly prolonged the survival,
and may be more importantly, a better quality of life
(QOL) for patients, sparing them from the devastating and
profound side effects associated with the older generations
of chemotherapy. International multi-center phase III
randomized-controlled trials have clearly demonstrated
that the use of new generations of chemotherapy,
targeted therapy, and hormonal therapy either alone or
in combination has produced excellent response rate and
significant improvement of progression-free survival and
probably overall survival.

Nevertheless, even the best targeted drug could only
produce an objective response rate of up to 80% and a
median progression-free survival of around 18 months
(Table 1). In other words, about 20% of patients develop
primary disease progression even though their tumors
harbor the sensitizing and druggable mutations; while the
remaining 80% of patients who are initially responsive to
these therapies will develop disease progression afterwards,
leading to treatment cessation. Eventually these patients
shall have to switch to second and then subsequent lines
of treatment, with an aim to further prolong the survival.
Unfortunately, the efficacies of these second or subsequent
lines of treatment are becoming worse when patients carry
on with the therapy, primarily because of emergence of
acquired drug resistance due to tumour clonal selection.
Patients’ performance status will also gradually deteriorate
secondary to disease progression, accompanied by the more
protracted side effects carried forward by the previous
treatment. In addition, the side effects of these second or
subsequent lines of therapy are usually more detrimental
to their physical functions and QOL, leading to more
treatment-related side effects or even life-threatening
complications, resulting in premature mortality.

Despite the above, with emerging new weapons on hand,
there still has been a trend of prolonging treatment duration
for metastatic cancer patients in the past 2 decades, resulting
in a significant proportion of patients still receiving active
systemic treatment near the end of their life. A Swedish
population-based cohort study (52) found that up to one-
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fourth of Swedish terminal solid cancer patients still received
chemotherapy during their last month of life. Two large
studies based on Medicare claims, encompassing around
8,000 patients each, found that 15% of terminal cancer
patients were receiving chemotherapy in their last week of life
(53,54). Two institution-based studies done in Italy showed
that 23% and 15% of advanced cancer patients were receiving
chemotherapy in their last month of life (55,56). A Korean
report even found up to 50% of terminal cancer patients
received chemotherapy in the last 2 months of life (57).

It is now well recognized that appropriately timed
cessation of anti-tumour systemic treatment is a core
issue in the holistic management of cancer patients.
Chemotherapy cessation in the last 2 weeks of life is
adopted by American Society of Clinical Oncology (ASCO)
as one of the measures for improving clinical practice in
Quality Oncology Practice Initiative (QOPI™). ASCO
guidelines also specifically recommend against the use
of chemotherapy in patients with solid tumors who have
not benefitted from previous lines of treatment, and who
have an Eastern Cooperative Oncology Group (ECOG)
performance score (PS) of more than 3 (58). Naturally,
one would deduce and believe that patients with better
PS are more likely than those with worse PS to derive
clinical benefit from toxic systemic therapies. Thus, ‘“fitter’
patients are generally more likely to receive a longer
duration of treatment, or more lines of palliative systemic
therapy. However, in 2015, Prigerson er 4l. have shown in a
prospective cohort study, that palliative chemotherapy given
to terminal cancer patients not only did not improve the
QOL of those with a poor PS, but even worsened the QOL
of those patients who started off with a better PS (59).

This made us wonder, if even those with still a good
ECOG PS can be harmed by systemic treatment started
too late, there must be a certain proportion of patients who
actually suffered from earlier death directly or indirectly
related to the treatment we have provided. Individual
patient’s survival is known to be difficult to predict,
especially regarding metastatic cancer patients approaching
end of life. Systematic review found clinicians are only
around 25% accurate and frequently overestimate (60).
How can we better identify at risk patients beforehand
and avoid starting systemic therapy in them, with a hope
to preserve survival and promote their QOL near death?
So far there has been very little information on the factors
that can accurately correlate with non-malignancy related
survival in cancer patients on systemic treatment. The aim
of this study is to identify any such factors.
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Table 1 List of multi-centre phase III randomized-controlled trials on new chemotherapeutic agents, targeted drugs and hormonal therapy as

first-line treatment for common metastatic malignancies

. . Number of Response  Median progression-  Median overall
Study Site Study medication patients in study rate, % free survival (months) survival (months)
Mok (1,2) Lung Gefitinib 1,217 71.2 Not reported 21.6
Maemondo (3) Lung Gefitinib 230 73.7 10.8 30.5
Mitsudomi (4) Lung Gefitinib 177 62.1 9.2 Not reached
Han (5) Lung Gefitinib 313 84.6 8.0 27.2
Zhou (6) Lung Erlotinib 165 83.0 13.1 Not reached
Rosell (7) Lung Erlotinib 174 63.6 9.7 19.3
Sequist (8) Lung Afatinib 345 56.0 111 Not reached
Wu (9) Lung Afatinib 364 66.9 11.0 22.1
Solomon (10) Lung Crizotinib 343 74.0 10.9 Not reached
Shaw (11) Lung Ceritinib 130 58.0 7.0 Not reached
Scagliotti (12) Lung Pemetrexed + cisplatin 1,725 30.6 4.8 10.3
Barlesi (13) Lung Bevacizumab + pemetrexed + 376 55.5 7.4 Not reached
cisplatin
Hurwitz (14) Colorectal Bevacizumab + irinotecan + 813 44.8 10.6 20.3
5-FU + leucovorin
Van Cutsem (15) Colorectal Cetuximab + FOLFIRI 599 46.9 8.9 19.9
Maughan (16) Colorectal Cetuximab + capecitabine + 1,630 64.0 8.6 17.0
oxaliplatin
Tol (17) Colorectal Cetuximab + bevacizumab + 755 52.7 9.4 19.4
capecitabine + oxaliplatin
Loupakis (18) Colorectal FOLFOXIRI + bevacizumab 508 65.0 121 31.0
Slamon (19) Breast Trastuzumab + 469 50.0 7.4 25.1
doxorubicin/epirubicin
and cyclophosphamide or
paclitaxel
Valero (20) Breast Trastuzumab + docetaxel + 236 72.0 104 374
carboplatin
Baselga (21-23) Breast Pertuzumab + trastuzumab + 808 68.4 18.7 56.5
docetaxel
Baselga (24) Breast Exemestane + everolimus 724 9.5 10.6 Not reached
Bang (25) Stomach Trastuzumab + cisplatin 594 47.0 6.7 13.8
+ 5-FU/capecitabine
Von Hoff (26) Pancreas Gemcitabine + albumin-bound 861 23.0 5.5 8.5
paclitaxel
Conroy (27) Pancreas 5-FU + oxaliplatin + irinotecan 342 31.6 6.4 111
(FOLFIRINOX)
Vermorken (28) Head & neck  Cetuximab + platinum + 5-FU 442 36.0 5.6 10.1
Ryan (29) Prostate Abiraterone 1,088 36.0 16.5 Not reached

Table 1 (continued)
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. L Number of Response  Median progression-  Median overall
t 't 1 \
Study Site Study medication patients in study rate free survival (months) survival (months)
Sweeney (30) Prostate Docetaxel + hormonal therapy 790 Not reported 33.0 13.6
Gilbert (31) Glioblastoma Temozolomide 978 Not reported 10.7 15.7
multiforme
Llovet (32) Hepatocellular Sorafenib 602 2.0 5.5 10.7
carcinoma
Cheng (33) Hepatocellular Sorafenib 271 3.3 2.8 6.5
carcinoma
Robert (34) Melanoma Ipilimumab + dacarbazine 502 15.2 Not reported 11.2
Chapman (35) Melanoma Vemurafenib 675 48.0 5.3 Not reached
Flaherty (36) Melanoma Trametinib 32 22.0 4.8 Not reached
Larkin (37) Melanoma Vermurafenib + cobimetinib 495 68.0 9.9 Not reached
Long (38) Melanoma Dabrfenib + trametinib 423 67.0 9.3 Not reached
Robert (39) Melanoma Dabrafenib + trametinib 704 64.0 11.4 Not reached
Larkin (40) Melanoma Nivolumab + ipilimumab 945 57.6 11.5 Not reported
Escudier (41) Renal cell  Bevacizumab + interferon alfa- 649 31.0 10.2 Not reached
carcinoma 2a
Escudier (42) Renal cell Sorafenib 903 10.0 5.5 Not reached
carcinoma
Motzer (43,44) Renal cell Sunitinib 750 31.0 11.0 26.4
carcinoma
Hudes (45) Renal cell Temsirolimus 626 8.6 3.8 10.9
carcinoma
Motzer (46) Renal cell Pazopanib 1,110 31.0 8.4 28.4
carcinoma
Tewari (47) Cervix Bevacizumab + cisplatin or 452 48.0 8.2 17.0
topotecan + paclitaxel
Perren (48) Ovary Bevacizumab + carboplatin + 1,528 67.0 19.0 Not reached
paclitaxel
Burger (49) Ovary Bevacizumab + carboplatin + 1,873 Not reported 141 39.7
paclitaxel
Brose (50) Thyroid Sorafenib 417 12.2 10.8 Not reached
Schlumberger (51)  Thyroid Lenvatinib 392 64.8 18.3 Not reached

Methods

Patients and methods

All adult patients with metastatic malignant diseases
(excluding hematological malignancies) who were managed
in the Department of Clinical Oncology, Queen Mary
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Hospital, Hong Kong, and subsequently passed away
between 1% January 2013 and 31" December 2014 in public
hospitals of the Hong Kong West Cluster (HKWC),
Hospital Authority, Hong Kong were retrospectively

reviewed. HKWC consists of mainly 3 hospitals, namely,
Queen Mary Hospital (the affiliated hospital of the
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University of Hong Kong, with inpatient and outpatient
clinical oncology service and palliative care services),
Grantham Hospital and Tung Wah Hospital (both with in-
patient and home-based palliative care services), along with
other rehabilitation institutions.

Out of 1,393 patients, 754 (54.1%) received at least
one line of palliative systemic treatment, and they were
further analyzed in this study. These patients were all
anticipated by the treating oncologists to have a life
expectancy of at least 12 weeks before they started the last
line of palliative systemic treatment. Demographic data
including age, sex, age at the time of metastasis, number
of lines of prior palliative systemic treatment, type of their
last line of palliative systemic treatment (chemotherapy,
targeted therapy, chemotherapy plus targeted therapy,
hormonal therapy), ECOG PS before start of last line
of palliative systemic treatment, presence of active
brain and liver metastases (excluding patients who had
received radical resection or radical dose of stereotactic
radiosurgery/radiation therapy), presence of active spinal
cord compression, serum hematology and biochemistry
taken within 1 week before the start of last line of palliative
systemic treatment, start date of administration of last line
of palliative systemic treatment, end date of administration
of last line of palliative systemic treatment before death,
date of death and cause of death were captured from the
Clinical Management System (CMS) of the Hospital
Authority of Hong Kong.

We sub-categorized eligible patients into those who
passed away within 42 days (6 weeks) (n=110) or after
42 days (n=644) since the commencement of their last line
of palliative systemic treatment, and also according to their
cause of death, with an aim to identify any predictive factors
for this early, non-disease related death in those who died
within 42 days using subsequent statistical analysis.

We defined early non-malignancy related death as
death within 42 days (6 weeks) after the start of last line of
palliative systemic treatment, which is less than or equal to
half of the anticipated life expectancy (12 weeks) in patients
when they are judged eligible for recruitment into clinical
trials for any study medication used in metastatic setting.
Non-malignancy related death was defined as death due to
reasons other than their malignancy, including treatment-
related neutropenic fever/sepsis, non-neutropenic fever/
sepsis, and intercurrent diseases. Deaths secondary to
sudden cardiopulmonary arrest of unknown cause were
excluded from non-malignancy related death. If non-
malignancy related death takes place within 42 days since
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the start of last line of palliative systemic treatment, this
suggests that the last line of palliative systemic treatment
might not be offering any survival prolongation but rather
may have contributed to survival shortening.

The primary study objective was to identify any
factors correlating with non-malignancy specific survival
(defined below) of the patient subgroup that died within
42 days since the start of the last line of palliative systemic
treatment. Secondary objectives were non-malignancy
specific survival of this subgroup, non-malignancy specific
survival of the whole study population, and overall survival
of the patient subgroups and the whole study population.

Statistical analysis

Comparison between demographic, clinical characteristics,
use of chemotherapy/targeted therapy/hormonal therapy
were assessed using non-parametric Mann Whitney-U
tests for continuous variables and y’ tests for categorical
variables. Kaplan-Meier methods were used to estimate
overall survival (calculated from the date of start of last line
of palliative systemic treatment to the date of death of any
cause) and non-malignancy specific survival (calculated from
the date of start of last line of palliative systemic treatment
to the date of death other than malignancy, excluding those
who died of sudden cardiopulmonary arrest of unknown
cause). Differences in overall survival and non-malignancy
specific survival by different subgroups were assessed by log-
rank tests. Binary logistic regression with univariable and
multivariable analyses were performed for the identification
of risk factors for non-malignancy related death within
42 days since the last line of palliative systemic treatment.
Only variables found significant in univariable analysis
(P<0.1) were considered in the subsequent multivariable
analysis. All statistical analyses were performed by Statistical
Package for Social Sciences version 23 (Chicago, IL, USA).
Statistical significance was defined as P<0.05 (two-sided).

Results
Baseline patient characteristics

Table 2 showed the baseline patient characteristics before
the start of last line of palliative systemic treatment. About
one-third of all 754 patients suffered from lung cancer,
followed by colorectal cancer, breast cancer, prostate cancer,
hepatocellular carcinoma, etc. Rarer malignancies were
grouped under the category “Others”, including germ
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Table 2 Baseline patient characteristics before commencement of
last line of palliative systemic treatment

Parameters N=754 (%)

Mean age in years (range) 63.6 [21-102]

Male/female 387 (51.3)/367 (48.7)
ECOG PS
0 4 (0.5)
1 504 (66.8)
2 203 (26.9)
3 43 (5.7)
Cancer types
Lung 247 (32.8)
Colorectal 122 (16.2)
Breast 92 (12.2)
Prostate 49 (6.5)
Hepatocellular carcinoma 40 (5.3)
Stomach 39 (5.2
Pancreas 24 (3.2)
Biliary tract 17 (2.3)
Nasopharyngeal carcinoma 17 (2.3)
Oesophagus 16 (2.1)
Head and neck 14 (1.9)
Soft tissue sarcoma 14 (1.9)
Renal cell carcinoma 12 (1.6)
Ovary 7 (0.9)
Uterus 7 (0.9)
Glioblastoma multiforme 4 (0.5)
Cervix 3(0.4)
Others 30 (4.0
Active brain metastasis 73 (9.7)
Active spinal cord compression 4 (0.5)
Active liver metastasis 273 (36.2)

Number of prior lines of palliative systemic treatment (range)

1 343 (45.5)
2 181 (24.0)
3 88 (11.7)
>4 142 (18.8)

Median (range) 2 [1-13]

Table 2 (continued)
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Table 2 (continued)

Parameters N=754 (%)

Blood results immediately before last line of palliative systemic

treatment
Median white cell count (x10%L) (range) ~ 7.19 (1.70-84.61)

Median absolute neutrophil count
(x10%L) (range)

5.21 (0.56-79.97)

Median haemoglobin (g/dL) (range) 11.7 (6.1-16.8)

Median albumin (calcium-adjusted)
(9/L) (range)

38 [19-51]

Types of last line of palliative systemic treatment

Chemotherapy 371 (49.2)
Chemotherapy plus targeted therapy 109 (14.5)
Targeted therapy 197 (26.1)
Hormonal therapy 77 (10.2)
Cause of death
Malignancy 587 (77.9)
All non-malignancy related death 159 (21.1)
Neutropenic fever/sepsis 8(1.1)
Sepsis other than neutropenic 133 (17.6)
complications
Intercurrent disease 15 (2.0)
Cardiopulmonary arrest of unknown 8(1.1)

cause

ECOG, Eastern Cooperative Oncology Group; PS, performance
status.

cell tumors, urinary bladder cancer, uterine corpus cancer,
malignant thymoma, melanoma, mesothelioma, adrenocortical
carcinoma, hemangiopericytoma, neuroendocrine carcinoma,
malignant phaeochromocytoma, gastrointestinal stromal
tumors and unknown primary sites. A total of 587 (77.9%)
patients passed away eventually due to their underlying
malignancies. One hundred and fifty-nine (21.1%) patients
died of non-malignancy related causes including neutropenic
fever/sepsis (8 patients, 1.1%), sepsis other than neutropenic
complications (133 patients, 17.6%), and intercurrent diseases
(15 patients, 2.0%). Another 8 (1.1%) patients died of sudden
cardiopulmonary arrest of unknown cause.

Survival outcomes

Figure 14,B showed the Kaplan-Meier curves for overall
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Figure 1 Kaplan-Meier curves showing (A) overall survival and (B) non-malignancy specific survival in the whole study population (N=754).
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Figure 2 Kaplan-Meier curves showing (A) overall survival in the whole study population stratified by Eastern Cooperative Oncology

Group (ECOG) performance status (PS) 0-2 versus 3 and (B) overall survival in the whole study population stratified by age 75 years versus

age <75 years (N=754).

survival and non-malignancy specific survival for all patients
in our study (N=754). The median overall survival for the
whole cohort was 5.6 months [95% confidence interval (CI),
5.1-6.1 months] while the median non-malignancy specific
survival was 5.5 months (95% CI, 4.3-6.8 months). Log-
rank tests revealed that those who had a worse ECOG PS
3 enjoyed shorter median overall survival compared to those
who had better ECOG PS [0-2] (1.4 vs. 5.8 months; P<0.001)
(Figure 24). Similarly, those who aged 75 years survived
shorter compared to those who were younger [median overall
survival 5.0 months (95% CI, 4.5-5.5 months) vs. 8.4 months
(95% ClI, 6.7-10.1 months); P<0.001] (Figure 2B).
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With respect to non-malignancy specific survival,
patients who had worse ECOG PS 3 had a shorter median
non-malignancy specific survival (1.2 months, 95% CI,
0.0-2.9 months) compared to those who had better ECOG
PS 0-2 (5.7 months, 95% CI, 4.1-7.2 months; P<0.001)
(Figure 34). Likewise, the non-malignancy specific survival
of patients with age 75 years (4.5 months; 95% CI, 3.2—
5.8 months) was shorter than those who were younger
(6.2 months; 95% CI, 3.5-9.0 months, P=0.005) (Figure 3B).

Table 3 displayed the baseline patient characteristics
stratified according to the days to death (within 42 days or
longer than 42 days) after the start of last line of palliative
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Figure 3 Kaplan-Meier curves showing (A) non-malignancy specific survival in the whole study population stratified by Eastern Cooperative

Oncology Group (ECOG) performance status (PS) 0-2 versus 3 and (B) non-malignancy specific survival in the whole study population

stratified by age 75 years versus age <75 years.

systemic treatment. In general, patients who died within
42 days of start of last line of palliative systemic treatment
was worse in their ECOG PS (P<0.001), has a higher
incidence of active brain metastasis (P=0.027) and liver
metastasis (P=0.016), received more prior lines of palliative
systemic treatment (P<0.001), has higher white cell counts
(P<0.001), higher absolute neutrophil counts (P<0.001),
and lower serum albumin (P<0.001). In addition, more
non-malignancy related deaths were observed in those who
died within 42 days after the start of last line of palliative
systemic treatment (P=0.003).

Identification of predictive factors for non-malignancy-
related death by univariable and multivariable analyses

Tuble 4 showed the results of univariable and multivariable
analyses for all non-malignancy related deaths (n=159). In
univariable analysis, it was found that age 75 years (P<0.001),
male gender (P=0.008), active liver metastasis (P=0.002)
and chemotherapy or chemotherapy plus targeted therapy
as last line of palliative systemic treatment (P=0.001) were
predictive factors for non-malignancy specific survival.
In multivariable analysis, age 75 years (P<0.001), male
gender (P=0.012) and active liver metastasis (P=0.015) were
significant predictive factors for non-malignancy specific
survival, indicating that advanced age, male patients and
presence of active liver metastasis increased the risk of non-
malignancy related death.
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Identification of predictive factors for non-malignancy
specific survival within 42 days since the start of last
line of palliative systemic treatment by univariable and
multivariable analyses

The predictive factors for non-malignancy specific survival
within 42 days since the start of last line of palliative
systemic treatment were evaluated by Cox proportional
hazard models with univariable and multivariable analyses
(Table 5). Univariable analysis revealed that age 75 years
(P=0.005), and active liver metastasis (P=0.050) were
significant predictive factors; while male gender and serum
haemoglobin within 1 week before the last line of palliative
systemic treatment were borderline significant.

In multivariable analysis, only age 75 years (P=0.007) and
active liver metastasis (P=0.042) were significant predictive
factors. In other words, patients who were 75 years old
and those who had active liver metastasis had a 2.012 and
1.115 times higher chance respectively to die of non-
malignant causes within 42 days since the start of last line of
palliative systemic treatment.

Discussion

We know that it is difficult to accurately predict survival
of individual metastatic cancer patients. However, most
of the time, one of the bases for deciding who should be
given palliative systemic therapy is our survival prediction.
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Table 3 Baseline patient characteristics stratified according to the days to death (within 42 days versus longer than 42 days) after last line of
palliative systemic treatment (N=754)

. e Death within 42 days of the last line  Death at more than 42 days after the last
Patient characteristics

of systemic treatment (N=110) (%) line of systemic treatment (N=644) (%)

Median age in years (range) 62 [21-92] 64 [22-102] 0.378
Male/female 53/57 (48.2/51.8) 334/310 (51.9/48.1) 0.475
ECOG PS <0.001

0 1(0.9) 3(0.5)

1 24 (21.8) 480 (74.5)

2 59 (53.7) 144 (22.4)

3 26 (23.6) 17 (2.6)
Cancer types 0.085

Lung 43 (39.1) 204 (31.7)

Colorectal 11 (10.0) 111 (17.2)

Breast 24 (21.8) 68 (10.6)

Stomach 4 (3.6) 35 (5.4)

Hepatocellular carcinoma 7 (6.4) 33 (5.1)

Pancreas 2(1.8) 22 (3.4

Biliary tract 3(2.7) 14 (21.7)

Prostate 4 (3.6) 45 (7.0)

Oesophagus 3(2.7) 13 (2.0)

Head and neck 3(2.7) 11(1.7)

Renal cell carcinoma 1(0.9) 11(1.7)

Nasopharyngeal carcinoma 2(1.8) 15 (2.3)

Soft tissue sarcoma 0(0.0) 14 (2.2)

Cervix 0(0.0) 3(0.5)

Ovary 0 (0.0 7(1.1)

Uterus 0(0.0) 7(1.1)

Glioblastoma multiforme 0(0.0) 4(0.6)

Others 3(2.7) 27 (4.2)
Active brain metastasis 17 (15.5) 56 (8.7) 0.027
Active liver metastasis 51 (46.4) 222 (34.5) 0.016
Active spinal cord compression 0 (0.0 4 (0.6) 0.407
Number of prior lines of palliative systemic treatment <0.001

1 41 (37.3) 302 (46.9)

2 23 (20.9) 158 (24.5)

3 12 (10.9) 76 (11.8)

>4 34 (30.9) 108 (16.8)

Median (range) 2 [1-13] 2 [1-13] 0.004

Table 3 (continued)
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Table 3 (continued)

Death within 42 days of the last line  Death at more than 42 days after the last

Patient characteristics of systemic treatment (N=110) (%) line of systemic treatment (N=644) (%) P
Blood results immediately before the last line of palliative systemic treatment
Median white cell count (x10%L) (range) 9.93 (1.70-32.93) 7.02 (2.34-84.61) <0.001
Median absolute neutrophil count (x10%L) 7.85 (0.56-29.87) 4.95 (1.44-79.97) <0.001
(range)
Median haemoglobin (x10%L) (range) 11.20 (7.90-15.80) 11.70 (6.10-16.80) 0.224
Median albumin (calcium-adjusted) (g/L) 32 [20-50] 38 [19-51] <0.001
(range)
Types of last line of palliative systemic treatment 0.014
Chemotherapy 44 (40.0) 327 (50.8)
Chemotherapy plus targeted therapy 12 (10.9) 97 (15.1)
Targeted therapy 42 (38.2) 155 (24.1)
Hormonal therapy 12 (10.9) 65 (10.1)
Cause of death 0.003
Malignancy-related 79 (71.8) 508 (78.9)
All non-malignancy related death 29 (26.4) 130 (20.2)
Neutropenic fever/sepsis 5 (4.5) 3(0.5)
Sepsis other than neutropenia/neutropenic 22 (20.0) 114 (17.7)
complications
Intercurrent disease 2(1.8) 13 (2.0
Cardiopulmonary arrest of unknown cause 2(1.8) 6 (0.9
ECOG, Eastern Cooperative Oncology Group; PS, performance status.
Table 4 Univariable and multivariable analyses for non-malignancy related death (n=159)
Patient characteristics Univariable analysis Multivariable analysis
RR 95% Cl P RR 95% ClI P
Age =75 years 0.389 0.266-0.570  <0.001 0.363  0.254-0.573 <0.001
Sex (male as reference) 1.615 1.130-2.307 0.008 1.631 1.128-2.314 0.012
ECOG PS =3 0.993 0.465-2.120 0.985 ND
Active brain metastasis 1.157 0.628-2.132 0.639 ND
Active liver metastasis 1.841 1.244-2.725 0.002 1.861 1.264-2.738  0.015
Active spinal cord compression 0.268 0.038-1.920 0.190 ND
Number of prior lines of palliative systemic treatment 0.948 0.860-1.045 0.285 ND
Median white cell count 1.002 0.969-1.037 0.889 ND
Median absolute neutrophil count 1.004 0.969-1.041 0.821 ND
Median haemoglobin 1.033 0.937-1.140 0.512 ND
Median albumin 0.987 0.957-1.018 0.393 ND

Types of last line of palliative systemic treatment (chemotherapy 1.873 1.313-2.672 0.001 1.856 0.985-2.681 0.063
or chemotherapy plus targeted therapy as reference vs. targeted
therapy or hormonal therapy

Only variables found significant in univariable analysis (P<0.1) will be considered in subsequent multivariable analysis. Cl, confidence
interval; ECOG, Eastern Cooperative Oncology Group; PS, performance status; RR, relative risk; ND, not done.
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Table 5 Univariable and multivariable analyses for non-malignancy-related death within 42 days after the last line of palliative systemic treatment

(n=110)

Univariable analysis

Multivariable analysis

Patient characteristics

HR 95% ClI P HR 95% Cl P
Age =75 years 3.049 1.404-6.623 0.005 3.012 1.411-6.598 0.007
Sex (male as reference) 1.996 0.939-4.245 0.073 2.012 0.925-4.351 0.113
ECOG =3 2.020 0.729-5.587 0.176 ND
Active brain metastasis 1.029 0.354-2.985 0.959 ND
Active liver metastasis 2.202 1.000-4.852 0.050 2.115 1.000-4.826 0.042
Number of prior lines of palliative systemic treatment 1.206 0.806-1.808 0.362 ND
Median white cell count 1.082 0.972-1.096 0.306 ND
Median absolute neutrophil count 1.039 0.974-1.108 0.243 ND
Median haemoglobin 1.228 0.982-1.535 0.072 1.230 0.975-1.523 0.133
Median albumin 0.983 0.918-1.052 0.623 ND
Types of last line of palliative systemic treatment 0.948 0.456-1.972 0.887 ND

Only variables found significant in univariable analysis (P<0.1) will be considered in subsequent multivariable analysis. Cl, confidence
interval; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; PS, performance status; ND, not done.

It is always a great challenge to identify and determine who
will benefit most and gain the most survival benefit from
systemic therapy. At the same time, we should not forget
that some patients cannot enjoy the benefit, suffer from
treatment toxicity, and may even complicate with death.

To the best of our knowledge, our study is the largest
investigating the factors correlating with shorter non-
malignancy related survival after the start of last line of
palliative systemic treatment. Our study highlighted the
importance of patient selection for palliative systemic
treatment. We found that a significant proportion of
patients who were predicted by their oncologist to have
at least 3 months of survival, and subsequently received
palliative systemic treatment, actually lived less than half
of that. Patients who died within 6 weeks since the start of
their last line of palliative systemic treatment had a higher
percentage of worse ECOG PS 3, active brain metastasis,
active liver metastasis and lower serum albumin, and were
previously treated with more lines of palliative systemic
treatment (30.9% had received >4 lines as compared to
16.8% of patients who survived >6 weeks). This suggested
that in general they were poor performers with limited
physique and suboptimal body reserve as compared to
those who survived for more than 6 weeks after starting
the last line of palliative systemic treatment. In addition,
they tended to have a higher white cell count and absolute

© Annals of Palliative Medicine. All rights reserved.

neutrophil count. We postulated that they might have
occult subclinical signs of infection, but imbalanced
distribution between the two subgroups in our retrospective
study cannot be totally excluded.

Amongst patients with a <6 weeks survival who
succumbed to conditions other than their own malignancies,
those who were 75 years old and those with liver metastasis
were most at risk. Their shorter-than-expected survival is
not related to the disease itself, and could have been related
to the treatment given.

With our study results, we remind that oncologists
should be aware and be extra-cautious when encountering
elderly (75 years old) cancer patients with liver metastasis,
especially with regard to the issue of starting palliative
systemic therapy. On the other hand, we also acknowledge
that there are many other reasons leading to decision of
starting palliative systemic treatment. Not infrequently
do we encounter patients and/or relatives who were
demanding active systemic therapy despite the patient
being obviously dying within a few days. There may be
complicated cultural and emotional issues behind such
requests, and sometimes it is very difficult for us to refuse
all of them. Sometimes relatives were feeling guilty of
not caring enough for the patient in the past. Sometimes
they were in desperate need of hope. Sometimes patients
may have been started on systemic treatment by other
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oncologists elsewhere, and then insisted to continue the
treatment in our university-affiliated center, despite our
opinion of not starting the treatment at all in the first
place. Regardless, we advocate that this particular group
of elderly malignant patients with liver metastasis should
have early multidisciplinary palliative care service provided
and integrated into their care. Palliative service provision
has been shown to reduce the aggressiveness of end of
life care in terminal cancer patients, including less likely
to receive chemotherapy during the last month of life,
less likely to receive cardiopulmonary resuscitation or
mechanical ventilation, less likely to die in intensive care
unit, and also can lead to a reduced health care cost (61-63).
We believe that with early integration of multidisciplinary
palliative care into cancer patient management, more
patients can be spared the unnecessary toxicity of futile
systemic treatment, and the quality of care of terminal
cancer patients can be significantly improved.

In our study, ECOG PS >3 was found not a significant
predictive factor for non-malignancy related death per se,
only borderline significant in univariable analysis (P=0.176)
and non-significant in multivariable analysis for early
non-malignancy related death within 42 days of last line
of systemic treatment. This may be related in part to the
fact that poor PS itself is a poor predictive factor for both
malignancy-related and non-malignancy related mortality
already, as clearly shown by its effect on the overall survival
of the whole study population (Figure 24). And as expected,
it is significantly related to a shorter survival of <42 days in
the whole study population (7zble 3). On the other hand,
our data relied heavily on the accuracy of the electronic
patient records. Some data such as ECOG PS were not
explicitly stated in the notes entered into the system by the
oncologist during consultation, and had to be deduced from
other peripheral description during the data-input process.
This has introduced some uncertainty in the accuracy
of the data with regard to ECOG PS, and may have also
contributed to this finding.

In this study, there is no predictive entity found in
routine hematology and biochemistry checks that can
significantly predict shorter non-malignancy related
survival. Speculation of other biochemistry such as markers
of acute phase response (APR) like C-reactive protein (CRP)
or erythrocyte sedimentation rate (ESR) may be related to
non-malignancy related deaths have arisen. However, due
to the retrospective nature of this study, and as these APR
markers were not routinely checked in cancer patients, the
speculation cannot be put to test here.
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There are several limitations in this study. The
retrospective nature leading to imbalance of distribution of
some baseline characteristics in different patient subgroups
was one limitation. However, a relatively large number of
patients have been included in this study so these results
should be reasonably representative and acceptable. This
is also a very heterogeneous group of patients, with a wide
variety of primary cancers. Different cancers have different
natural history and illness trajectory after metastasizing,
which may have affected treatment decisions. The study
can be repeated on a patient population with a single cancer
diagnosis to alleviate this confounding factor.

We understand that cancer patients are predisposed
to sepsis or other life-threatening complications. It may
be argued that it is difficult to differentiate between
malignancy-related and non-malignancy related mortality,
and the differentiation may be too arbitrary. In this study,
we have tried our best to define malignancy-related deaths
as those resulting from multi-organ failure, and sepsis as
those who truly died with clinical & biochemical evidence
such as fever and increased white blood cell counts. We
believe that the relationship between patient’s systemic
treatment and their sepsis event cannot be disproved, and
that the systemic treatment could have ‘hastened’ the sepsis
event. In light of this, we believe that our definition and
results are reliable.

Future prospective studies are needed to verify our study
findings, and probably should be done in only one cancer
entity to remove the confounding factor. The issue of
quality of life change in this group of patients is also worth
studying. Recently published data suggested a significant
association between chemotherapy use and worse quality
of life amongst those with a good baseline ECOG PS 1,
highlighting the potential harm of chemotherapy in these
patients (59). It will be interesting to see if this phenomenon
applies to our basically Asian Chinese population.

With the exponentially growing use of targeted therapy
and immunotherapy in multiple cancer entities, the effect
of targeted therapy and/ or immunotherapy as opposed to
chemotherapy in terminal cancer population is worth looking
into. So far, most data in this population were looking into
chemotherapy alone as treatment, without any looking into
the effect of targeted therapy and/or immunotherapy in this
population. New drugs are costly, and contribute much to
the rising cost of therapy worldwide (64). Cost effectiveness
of such interventions should also be carefully evaluated,
especially in the QOL aspect in this population with a limited
expected survival.
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Conclusions

From this study, we were able to demonstrate that those
patients with advanced age (75 years) and those who had
active liver metastasis suffered from a higher risk of early
non-malignancy related death after palliative systemic
treatment for their metastatic malignancies, with their actual
survival shortened by half or more from the expected. This
has shed a light for both the oncologists and the patients
when it comes to the decision-making process of proceeding
with further palliative systemic chemotherapy or not. In
real-world clinical setting, it is always a great challenge
to maintain equipoise between survival prolongation and
treatment-related toxicities or even death. It will be easier
to reach a consensus between health care professionals and
the patients as well as their relatives in the decision-making
process if there are known predictive factors correlating
with unwanted non-malignancy related mortality.
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