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INTRODUCTION

Chemotherapy administration near the end‑of‑life (EoL) 
of  patients with incurable cancer indicates aggressive 
EoL care.[1] Although recognized as an aggressive 
intervention at the EoL, a number of  reports described 

an increasing number of  dying cancer patients receiving 
chemotherapy close to death.[2,3] In addition to the direct 
negative impact that may result from over treatment with 
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ABSTRACT

Background: With the increasing number of agents active against cancer, advanced cancer patients including 
metastatic colorectal cancer (mCRC) patients may continue receiving palliative systemic anticancer therapy (PSAT) 
near the end‑of‑life. Validated palliative prognostic models, such as the Chuang’s prognostic scale (CPS), may 
be helpful in identifying mCRC patients with limited survival who are unlikely to benefit from PSAT.
Aim: To test the ability of the CPS to predict the survival of mCRC under treatment with PSAT.
Methods: CPS was prospectively assessed in 36 mCRC patients who were receiving PSAT. The scale is based 
on eight items: ascites, edema, cognitive impairment, liver and lung metastases, performance status, tiredness, 
and weight loss. The total CPS score ranges from 0 to 8.5 with the higher score indicating worse prognosis.
Results: Patients were divided into two groups using a CPS cutoff score of 5, Group 1 with a CPS score ≤5 and 
Group 2 with a CPS score >5. Using this cutoff value, 3‑month mortality was predicted with a positive predictive 
value of 71%, a negative predictive value of 77%, a sensitivity of 67%, a specificity of 81% and an overall accuracy 
of 75%. Group 1 patients had a longer median survival of 149 days (95% confidence interval [CI]: 82–216) in 
comparison to Group 2 patients who had a median survival of 61 days (95% CI: 35–87). The difference in survival 
was statistically significant (P = 0.01).
Conclusion: CPS may be useful in identifying mCRC patients with limited survival who are unlikely to benefit 
from PSAT.
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chemotherapy at the EoL, it is associated with other forms 
of  aggressive EoL care. Patients who receive palliative 
chemotherapy near the EoL are more likely to undergo 
cardiopulmonary resuscitation and/or intubation and to 
die in intensive care units.[4]

In 2012, colorectal cancer was the 3rd  most commonly 
diagnosed cancer  (1.36 million new cases) and the 
4th most common cause of  cancer death (694,000 deaths) 
worldwide.[5] Colorectal cancer patients, such as other 
patients with relatively chemosensitive tumors, may be 
at a higher risk of  receiving chemotherapy at the EoL.[6] 
There is an increasing number of  agents active against 
metastatic colorectal cancer  (mCRC).[7] With these 
increasing therapeutic choices, it will not be surprising 
that incurable colorectal cancer patients would continue 
receiving systemic treatment at the EoL. The use of  
targeted therapies at the EoL is increasing, and they are 
used as often as conventional chemotherapeutic agents.[8,9]

Finding tools to predict survival of  patients with incurable 
colorectal cancer may help in selecting patients who may 
benefit from palliative systemic anticancer therapy (PSAT). 
This may avoid terminally ill cancer patients unnecessary 
aggressive treatment.

A number of  prognostic models were developed for the 
purpose of  predicting survival in patients with terminal 
cancer like the palliative prognostic  score, the palliative 
prognostic index and the Chuang’s prognostic scale (CPS).
[10,11] The use of  Palliative prognostic models to aid in 
treatment decision making had been suggested.[12]

CPS was designed more than a decade ago by Chuang et al. 
in Taiwan to predict short‑term survival in patients with 
terminal cancer.[10] It was developed in a training set of  356 
terminal cancer patients and further validated in a testing 
set of  184 patients.

We hypothesized that a Palliative prognostic model like 
CPS might be useful in predicting the survival of  mCRC 
patients receiving PSAT.

METHODS

A prospective cohort study was conducted to investigate 
the prognostic value of  the CPS in a heterogeneous group 
of  117 patients with incurable gastrointestinal malignancies. 
This report describes a subgroup analysis that included 
mCRC patients who were receiving PSAT. Included 

patients were adults (>18 years) who had histopathological 
colorectal cancer diagnosis with evidence of  distant 
metastases, and their plan of  treatment was PSAT of  which 
they received at least one cycle.

CPS includes eight items: Ascites, edema, cognitive 
impairment, liver and lung metastases, Eastern Cooperative 
Oncology Group performance status, tiredness, and weight 
loss. The CPS items were assessed and scored according to 
the developers of  the tool as illustrated in Table 1.[10] The 
total CPS score ranges from 0 (all variables are not altered) 
to 8.5 (all variables are maximally altered).

A receiver operating characteristic (ROC) curve was used 
to determine the best CPS cutoff  value for the prediction 
of  3‑month mortality.

Patients were followed up until death or for at least 
3 months. Survival was calculated from the date of  CPS 
assessment until death or last follow‑up. The Kaplan–Meier 

Table  1: The Chuang’s prognostic scale items’ 
severity and scoring
Item Severity Description Score

Lung 
metastases

No Absent 0

Yes Present 0.5

Liver 
metastases

No Absent 0

Yes Present 0.5

Tiredness 0 Never happened 0

1 Mild or seldom happened 0

2 Moderate or sometimes happened 0

3 Severe or continuously happened 1

Ascites 0 None 0

1 Noted only by means of ultrasonographic 
examination

0

2 Shifting dullness on physical examination 1

3 Umbilical protrusion 1

Edema 0 None 0

1 Pitting edema <1/2 finger breadth 1

2 Pitting edema 1/2-1 finger breadth 1

3 Pitting edema >1 finger breadth 1

Cognitive 
impairment

0 Never happened 0

1 Lethargy 0.5

2 Confusion 0.5

3 Comatose 0.5

Weight 
loss in last 
3months (%)

0 None 0

1 <5 0.2

2 5-10 0.7

3 >10 1

Eastern 
cooperative 
oncology 
group

1 0-1 0

2 2 1.5

3 3 2

4 4 3
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method was used to estimate survival and the log‑rank 
method was used to test for the significance of  difference 
in survival between the CPS groups.

Statistical analysis was performed using the Package for 
Social Sciences  (SPSS) for Windows, version  14  (SPSS 
Inc., Chicago, Illinois, USA). A P < 0.05 was considered 
statistically significant.

RESULTS

CPS was assessed in 36 patients with mCRC who were 
receiving PSAT and were followed up for at least 3 months 
or until death.

The characteristics of  patients are shown in Table  2. 
The most common prescribed PSAT regimen at 
the time of  CPS assessment was FOLFIRI  (folinic 
acid + fluorouracil + irinotecan) which was prescribed for 
21 patients (58%).

Using the ROC curve analysis, the best CPS cutoff  value 
for the prediction of  3‑month mortality was 5 [Figure 1].

According to this cutoff  value, patients were divided into 
two groups, Group 1 with a CPS score ≤5 (22 [61%] patients) 
and Group 2 with a CPS score >5 (14 [38.9%] patients). 
The percentage of  patients who survived < 3 months in 
Group 1 was 23% and in Group 2 was 71% (P = 0.004). 
The accuracy of  a CPS cutoff  value of  5 in predicting 
3‑month mortality is shown in Table 3.

The estimated median survival of  whole group of  patients 
was 103 days (95% confidence interval [CI]: 74–132). The 
median CPS score was 4.35 (range: 2–8). The estimated 
median survival was 149  days  (95% CI: 82–216) for 
Group 1 and 61 days (95% CI: 35–87) for Group 2. The 
difference in survival was statistically significant (P = 0.01). 
The Kaplan–Meier survival curves for the two groups are 
shown in Figure 2.

DISCUSSION

With the advancement of  cancer research, there are 
an increasing number of  novel methods to predict 
prognosis in patients with mCRC like using molecular 
profiling.[7] However, these methods may not be applicable 
in many settings, especially when resources are limited. 
The availability of  simple noncostly predictive tools to 
predict prognosis in this group of  patients may facilitate 
communication with patients and help in decision making.

The CPS is a simple prognostic model that is based on 
the presence or absence of  liver and lung metastases and 
other simple clinical findings. It was developed to predict 
short‑term survival in a population of  terminal cancer 
patients with an overall median survival of  only 13 days.[10] 
The developers of  the CPS used a cutoff  score <3.5 to 
predict 2‑week survival with an accuracy of  72% and a 
cutoff  score of   <6 to predict 1‑week survival with an 
accuracy of  72% in the training set.

Another study validated the CPS in a different setting and 
showed that it is useful in predicting the prognosis of  advanced 
cancer patients with relatively longer survival.[13] The median 
survival of  patients included in this study was more than 
3 months  (103 days). This confirms that CPS may have a 
prognostic predictive value in advanced cancer patients who 
are not terminally ill and have an estimated survival of  months.

In addition to its use to predict the survival of  advanced 
cancer patients,[10,13] CPS was found to be useful in predicting 

Table  2: Characteristics of 36 patients with 
metastatic colorectal cancer

n Percentage

Age 52 24-76

Sex

Female 19 52.8

Male 17 47.2

Site of distant metastases

Liver 25 69.4

Peritoneum 10 27.8

Lung 4 11.1

Lymph node 2 5.6

Ovary 2 5.6

Bone 1 2.8

Kidney 1 2.8

Spleen 1 2.8

Chemotherapy regimen

FOLFIRI 21 58.3

Capecitabine 6 16.7

FOLFOX 5 13.9

Gemcitabine 2 5.6

Fluorouracil + folinic acid 1 2.8

FOLFIRI + panitumumab 1 2.8

Last encounter status

Death 26 72.2

Alive 10 27.8

Place of death (26 patients)

Home 20 76.9

Hospital 5 19.2

Other 1 3.9

FOLFIRI: Infusional fluorouracil, leucovorin, oxaliplatin, and irinotecan; 
FOLFOX: Oxaliplatin, fluorouracil and leucovorin chemotherapy
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their hospitalization outcome.[13] The current study further 
suggests another application for the CPS. mCRC patients 
receiving PSAT with a CPS score >5 had a significantly 
shorter survival of  only 2 months. Furthermore, using the 
same cutoff  point predicted 3‑month mortality with an 
overall accuracy of  74% in this group of  patients. This may 
be of  help in decision making when PSAT is considered for 
mCRC patients. It is unlikely to attain the desirable effect 
of  PSAT when the estimated survival of  advanced cancer 
patients is only 2 months.[14] Accordingly, the CPS may be 
useful in dividing mCRC patients into two groups. mCRC 
patients with a score ≤5 (estimated survival of  5 months) 
may benefit from PSAT administration. For the other 
group of  patients with a score >5 (estimated survival of  
2 months), a supportive and palliative plan of  care would 
be more realistic.

This is the first study to investigate the prognosis predictive 
value of  the CPS in advanced cancer patients receiving PSAT. 
Another Palliative prognostic model, the Palliative prognostic 
score was used to predict the survival of  advanced cancer 
patients receiving systemic anticancer therapy.[14,15] The 
Palliative prognostic score ranges from 0 to 17.5 and is based 
on six items, dyspnea, anorexia, Karnofsky performance 

status, clinician prediction of  survival, total white blood 
cell count and lymphocyte percentage.[16] In one study, a 
heterogenous population of  173 patients with pretreated 
advanced solid tumors were grouped according to the 
Palliative prognostic score before starting further palliative 
chemotherapy. The group of  patients with higher  (worse 
prognosis) Palliative prognostic score had a significantly 
shorter survival.[14] In another study, the Palliative prognostic 
score was used to divide 44 patients with nonresectable 
stomach cancer receiving chemotherapy into three groups 
with highly significant difference in survival.[15] The results 
of  these two studies assessing the Palliative prognostic 
score prognostic value, and our results are encouraging and 
suggest that validated Palliative prognostic models may be 
helpful in selecting patients with relatively longer survival 
for whom PSAT may be of  benefit. At the same time, this 
may decrease the aggressiveness of  EoL care by reducing 
PSAT administration for terminally‑ill cancer patients. PSAT 
at the EoL of  cancer patients raises many ethical concerns 
and may contradict the principles of  medical ethics. With 
the lack of  positive impact on survival and quality of  life 
of  terminal cancer patients, “beneficence” is not achieved. 
This is the same for “nonmaleficence” when PSAT results 
in toxicities and distress. Furthermore, the exhaustion of  
scarce resources to deliver PSAT to dying cancer patients 
may violate the principle of  “justice.” This is especially true in 
resource‑limited settings where there are cancer care priorities 
such as prevention, early detection, and palliative care.

The limitations of  the study included being from a single 
center and the relatively small sample size. In addition, 
CPS was not compared to other known prognostic factors 
in mCRC.

Figure 1: The receiver-operating characteristic curve for the prediction 
of 3-month mortality using the Chuang’s prognostic scale

Figure 2: Kaplan–Meier survival curves of patients with metastatic 
colorectal cancer receiving chemotherapy according to the Chuang’s 
prognostic scale score (Group 1 [≤5] vs. Group 2 [>5])

Table  3: Accuracy of a Chuang’s prognostic 
scale cutoff value of 5 in predicting 3‑months 
mortality
Measure Value

Positive predictive value (%) 71.4

Negative predictive value (%) 77.3

Sensitivity (%) 66.7

Specificity (%) 81

Accuracy (%) 75
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CONCLUSION

CPS may be useful in predicting the survival of  mCRC patients 
receiving PSAT. Consequently, it may be helpful in decision 
making and discussions related to commencing or withholding 
PSAT in mCRC patients. This is of  particular relevance in 
resource‑limited settings like ours. Further studies are needed 
to explore the role of  the CPS and other Palliative prognostic 
models in predicting the survival of  incurable cancer patients 
for whom the plan of  care is to administer PSAT.
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