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Abstract

Background: Patients with metastatic gastric cancer (mGC) endure a significant symptom
burden following subsequent lines of therapy. Accurate survival estimation is crucial for
healthcare professionals and patients to make informed decisions regarding therapy options.
This study evaluates Chuang's Prognostic Scale (CPS) for predicting survival in mGC patients
after receiving at least two lines of palliative systemic therapy (PST).

Method: This prospective study involved two hundred and two patients with mGC. The CPS
includes eight categories: cognitive impairment, performance status, weight loss, tiredness,
edema, and ascites, with a scoring range from O to 8.5. A higher score indicates a poorer
prognosis.

Results: After a median follow-up period of 3.35 months, the median CPS value was 4.2. 99
patients had a CPS < 4.2, with a median overall survival (mOS) of 5.86 months, while 103
patients with a CPS > 4.2 had an mOS of 3.96 months (P < 0.001). According to the receiver-
operating curve, the cut-off value for CPS was < 4.7, with a disease prevalence of 76.7% and
an area under the curve of 0.949 (P < 0.0001). The sensitivity was 82.6%, specificity was
97.87%, positive predictive value was 99.2%, and negative predictive value was 63%. Cox
regression analysis revealed that CPS was statistically significantly associated with mOS (P <
0.001). Furthermore, CPS was statistically significantly correlated with metastases to the liver,
lung, lymph nodes, and bone (P values were 0.03, 0.02, <0.001, and <0.001, respectively).
Conclusion: CPS is a valuable and accessible tool that can assist in selecting appropriate
therapy for patients with mGC after two lines of PST.
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Introduction nearly one-third had metastatic gastric

Even with advancements in detection and
therapy, gastric cancer remains a grave
medical concern.llt was the fifth most
common type of cancer worldwide and the
third most common cause of cancer-related
death.? Of the cases at the initial diagnosis,

cancer (mGC).?

The overall condition among patients with
mGC has gotten worse as the disease
progresses following the initial treatment
and beyond for a variety of reasons. Given
that mGC is an incurable disease, palliative


mailto:amrallaabdelmoneem@yahoo.com
https://www.ncbi.nlm.nih.gov/mesh/68013274

systemic therapy (PST) is the principal line
of management.*

A significant number of patients with
metastatic cancer typically receive anti-
cancer treatment toward the end of their
lives due to the discovery of numerous
therapeutic ~ drugs, either  immune-
stimulating or target-based.°An
accurate estimation of survival may avoid
overtreatment.

Chuang's Prognostic Scale (CPS) is a
validated score used to predict the survival
outcome of palliative cancer patients in the
terminal stage.®

The objective of the following study is to
evaluate CPS in the prognostication of
survival in patients with mGC following
two lines or more of PST.

Methods

In this prospective study, 202 patients
diagnosed with mGC were enrolled. They
received treatment at the Departments of
Medical and Clinical Oncology, Faculty of
Medicine, Zagazig University, Egypt.
Inclusion criteria

Participants were required to have a
histopathological diagnosis, radiographic
evidence of metastasis, undergo at least
three lines of systemic therapy, and be 18
years or older.

The primary responsible physician (MRP)
evaluated the CPS during the patient's
initial consultation. CPS encompasses
performance status, weight loss, fatigue,
cognitive impairment, ascites, edema, and
metastases to the lungs or liver. These
factors were graded on a scale ranging from
0 to 8.5, where a higher score indicated a
poorer prognosis (Table 1). Follow-up was
conducted via hospital admissions and
telephonic communications after discharge,
extending for a minimum of two months or
until the patient's death.

Statistical analysis

Continuous variables were presented as
mean = SD and median (range), while
categorical variables were shown as
numbers (percentage). The Pearson chi-
square test or Fisher's exact test was utilized

for comparing percentages of categorical
variables, as appropriate. Overall survival
(OS) was defined as the time from CPS
assessment to the last follow-up or death.
Survival estimates were made using the
Kaplan-Meier curve, with the log-rank test
applied to assess differences in survival.
The receiver-operating curve (ROC),
informed by the Youden index, determined
the CPS cut-off value for predicting
mortality. The Youden Index, defined as
Sensitivity + Specificity - 1, evaluates both
the actual favorable and accurate negative
rates, where its maximum value is 1
(indicating a perfect test), and its minimum
is 0 (indicating no diagnostic value).
Survival time was calculated from the date
of CPS assessment to the date of death or
last follow-up. Hazard ratios and their 95%
confidence intervals (Cl) were estimated
using univariate Cox regression analysis.
All statistical tests were two-sided, with P
< 0.05 considered statistically significant.
Analyses were conducted using SPSS 22.0
for Windows (SPSS Inc., Chicago, IL,
USA) and MedCalc 13 for Windows
(MedCalc  Software bvba, Ostend,
Belgium).

Ethical consideration

The study was approved by the Institutional
Review Board (IRB) of Zagazig University
(ZU-IRB #11215-25/10-20123). As the
study posed no harm to patients, did not
involve specific investigations or new
therapies, and ensured data protection by
securely storing data without patient
identifiers linked to data collection forms
via a serial code, informed consent was
deemed unnecessary.

Results

Patient characteristics

Table 2 presents the demographic and
clinical characteristics of the study
participants. Paclitaxel emerged as the
predominant chemotherapy agent used. The
median follow-up duration was 3.35
months (range: 1.03-5.97), with a mean of
3.22 + 1.00382 months. The median CPS
score was 4.2, with 23.3% of patients



surviving. 99 patients had CPS scores
below the median (4.2), boasting a median
OS of 5.86 months. Conversely, for the 103
patients with a CPS score of > 4.2, the
median OS was 3.96 months (P = 0.001)
(Figure 1).

CPS analysis

According to the Youden index, the optimal
cut-off value for CPS was < 4.7. The
sensitivity of this cut-off was 82.6% (95%
Cl: 75.7-88.2), and the specificity was
97.87% (95% CI: 88.7-99.9). The positive
predictive value was calculated at 99.2%
(95% CI: 94.8-99.9), and the negative
predictive value stood at 63% (95% CI:
54.7-70.6) (Figure 2).

Correlation between CPS and metastasis
There was a statistically significant
association between CPS scores and the
presence of metastases to the liver, lungs,
lymph nodes, and bones when analyzed as
a categorical variable, with P values of
0.03, 0.02, <0.001, and <0.001,
respectively. This significance persisted
only for lymph nodes and bone metastases
when analyzed as a continuous variable (P
=0.001) (Table 3).

Survival analysis

The survival analysis revealed a statistically
significant correlation between CPS scores
and metastasis to the liver, lung, lymph
nodes, and bones, with P values of <0.001,
0.04, 0.05, and <0.001, respectively.
Furthermore, univariate and multivariate
Cox regression analyses demonstrated a
statistically significant association between
CPS scores and survival outcomes (Tables
4 and 5).

Discussion

The existing study revealed that the cut-off
CPS was <4.7, and the area under the curve
was 0.949 (P<0.0001), with a disease
prevalence of 76.7%. The sensitivity was
82.6% (95% CI: 75.7-88.2), the specificity
was 97.87% (95% CI. 88.7-99.9), the
positive predictive value was 99.2% (95%
Cl: 94.8-99.9), and the negative predictive
value was 63% (95% CIl. 54.7-70.6).
Moreover, the survival outcome was linked

to CPS, as the univariate and multivariate
Cox regression models demonstrated.
Additionally, patients whose median CPS
was less than 4.2 had a higher benefit in
survival than patients whose CPS was more
significant than 4.2 (OS of 5.86 vs. 3.96
months, respectively, P<0.001).

The prediction of survival serves a crucial
role in helping patients, and MRP makes
decisions at every stage of the cancer
journey.” Patients with mGC almost
invariably deteriorate after two treatment
protocols, necessitating a reevaluation of
the rationale for subsequent therapy. This
makes accurately estimating the patients'
survival more critical.®

In phase three trials, just over one-third of
patients receiving first-line therapy were
given additional protocols. Variants such as
increased disease spread, especially to the
peritoneum, ascites development, cancer
cachexia, and malnutrition increased by up
to 69% are frequently linked to the
progression of the disease. The general
condition of the patients is mirrored in this
situation.  Hence,  careful  survival
assessment and adequate general condition
appraisal will aid both MRP and patients in
selecting therapies in harmony and
avoiding either helpful or dangerous
treatments.®1

Despite this significance, physicians
overestimate the chances of survival.
Practical and straightforward scales are
required to achieve better results.?

The area under the curve and concordance
index was used to assess the prognostic
precision of the palliative performance
scale, palliative prognostic score, and MRP
survival prediction in a prospective study
with pre-planned secondary analysis that
included 204 patients with advanced
cancer. According to the results, the four
methods might be applied to palliative care
units for patients with advanced cancer to
predict prognosis.®

CPS is a simple and effective prognostic
model that has been proven to predict the
survival outcome of 356 Taiwanese patients
with terminal cancer. When the CPS cut-off



was less than 3.5, and the accuracy was 0.6,
a prediction of two-week survival was
provided.®

In an alternative study, the CPS's ability to
predict survival in patients with advanced
cancer was assessed. The survival analysis
suggested a median OS of 103 days. These
findings showed that the CPS may be
applied to the advanced cancer prognosis.'*
In a prospective study by Alsirafy et al., 36
patients with mCRC were included.
Patients with a score of <5 survived for 149
days, while those with a score of >5
survived for 61 days. The authors
concluded that CPS might define the
patients with mCRC who were less likely to
benefit from PST.1

Additionally, 221 patients with metastatic
breast cancer who had received three or
more PST lines participated in the study.
Compared to 21.3% of patients with a score
of >5.7, 86.2% of patients with a score of
<5.7 survived for more than three months.
The outcomes were assumed using CPS in
survival prediction for this type of patient.
The main points of limitation in the
research were the single-arm, single-center
design and the lack of any comparison with
other scores.

Conclusion

Patients with mGC who have undergone
two or more lines of PST frequently exhibit
signs of disease aggressiveness and
progression, accompanied by a
deterioration in overall health and
performance status. Notably, individuals
presenting with high CPS scores at baseline
experience diminished survival rates,
indicating that PST yields minimal benefits
in prolonging their lives. Consequently,
employing the CPS model as a
straightforward and practical tool facilitates
selecting optimal supportive care. This
approach minimizes the risk of unnecessary
toxicity for patients unlikely to benefit from
further aggressive treatment, thus aligning
therapeutic efforts with realistic outcomes.
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Table 1. The Chuang's Prognostic Scale, items, scores, and severity levels

Ultrasound detection
Shifting dullness on clinical examination
Umbilical protrusion

Category Degree Description Score
ECOG Performance 1 0-1 0
Status 2 2 15
3 3 2
4 4 3
Cogpnitive impairment 0 Never happened 0
1 Lethargy 0.5
2 Confusion 0.5
3 Comatose 0.5
Tiredness 0 Never happened 0
1 Mild 0
2 Moderate 0
3 Severe 1
Weight loss in last 3 0 Non 0
months 1 <5 0.2
2 5-10 0.7
3 >10 1
Edema 0 Non 0
1 Pitting edema<1/2 fingerbreadth 1
2 Pitting edemal/2-1 fingerbreadth 1
3 Pitting edema>1 finger breadth 1
Ascites 0 Non 0
1 0
2 1
3 1
0

Liver metastasis No Absent
Yes Present 0.5
Lung metastasis No Absent 0
Yes Present 0.5

The total score ranged from 0 to 8.5; the lower score refers to a good prognosis. ECOG PS: Eastern Cooperative Oncology

Group performance status




CPS: The Chuang's Prognostic Scale; FOLFIRI: Leucovorin calcium (folinic acid), fluorouracil, and irinotecan

hydrochloride

Table 2. Characteristics of the 202 patients with metastatic gastric cancer

Category Number (%)
Age
<60years 93(46.0)
>60years 109 (54.0)
Sex
Male 84 (41.6)
Female 118 (58.4)
Grade
Grade | 27 (13.4)
Grade Il 94 (46.5)
Grade Il 81(40.1)
Liver metastasis
Absent 95 (47.0)
Present 107 (53.0)
Lung metastasis
Absent 200 (99.0)
Present 2(1.0)
Bone metastasis
Absent 139 (68.8)
Present 63 (31.2)
Lymph nodes metastasis
Absent 163 (80.7)
Present 39 (19.3)
Type of chemotherapy
Taxol 87(43.1)
Taxetere 30 (14.9)
Irinotecan 51 (25.2)
FOLFIRI 34(16.8)
CPS
Mean (SD) 3.9649 (1.77613)
Median 4.20
Median follow-up duration days 100.5( 3.35)
(months)
Outcome
Alive 47 (23.3)
Died 155 (76.7)




Table 3. Relationship between clinical pathological parameters and CPS in metastatic gastric cancer

Continuous quantitative variable P-value | Categorical variable | P-value
Mean Median >4.7 <=47
Age
<60years 3.9742 4.2000 0.81 39.8% 60.2% 0.31
>60years 3.9569 4.2000 33.0% 67.0%
Sex
Male 4.0119 4.2000 0.65 35.7% 64.3% 0.91
Female 3.9314 4.2000 36.4% 63.6%
Grade
| 3.8889 4.0000 22.2% 77.8%
1 3.7287 3.7000 0.15 34.0% 66.0% 0.12
11l 4.2642 4.2000 43.2% 56.8%
Type of chemotherapy
Taxol 3.8977 4.2000 32.2% 67.8%
Taxotere 4.4367 4.7000 0.16 46.7% 53.3%
Irinotecan 4.1451 4.2000 39.2% 60.8% 0.48
FOLFIRI 3.4500 3.5000 32.4% 67.6%
Presence of metastasis
Liver 4.0972 4.5000 0.11 43.0% 57.0% 0.03"
Lung 4.7000 4.7000 0.65 40.0% 60.0% 0.02"
Lymph nodes 5.6487 6.0000 <0.001 | 84.6% 15.4% <0.001"
Bones 4.7127 6.0000 <0.001 | 61.9% 38.1% <0.001"

CPS: The Chuang's Prognostic Scale; “P value <0.05 is significant. FOLFIRI: Leucovorin calcium (folinic

acid), fluorouracil, and irinotecan hydrochloride




Table 4. Univariate Cox regression analysis of prognostic factors in 202 patients with metastatic
gastric cancer

HR 95.0% CI for HR Survival P-value
Lower Upper Alive (%)
Age
<60vs.>60years 1.206 | 0.871 1.669 | 26.9 vs. 20.2 0.26
Sex
Male and female 1.207 | 0.870 1.674 | 26.2vs. 21.2 0.40
Grade
lvs. Il 0.978 | 0.609 1.569 | 14.8vs. 21.3 0.92
Ivs. Il 1.667 | 1.021 2.722 | 14.8vs. 28.4 0.04
Type of chemotherapy
Taxotere 1.080 | 0.652 1.787 33.3 0.12
Irinotecan 1.223 | 0.827 1.809 21.6 0.77
FOLFIRI 0.692 | 0.428 1.119 26.5 0.40
Metastasis
Liver (-ve vs. +ve) 1.004 | 0.731 1.379 | 16.8 vs. 29.0 0.04
Lung (-ve vs. +ve) 0.330 | 0.046 2.373 | 23.0vs.50 0.39
Lymph nodes(-ve vs. +ve) 1.432 | 0.666 3.080 | 9.2vs.82.1 <0.001"
Bone (-ve vs. +ve) 1.040 | 0.680 1.589 | 7.5vs.58.7 <0.001"
CPS 1.588 | 1.399 1.802 47 <0.001"

HR: Hazard rate ratio; Cl: Confidence interval; CPS: The Chuang's Prognostic Scale; “P value <0.05 is significant;
FOLFIRI; leucovorin calcium (folinic acid), fluorouracil, and irinotecan hydrochloride



Table 5. Multivariate Cox Regression Model of 202 patients with metastatic gastric cancer

HR 95.0% ClI for HR P-value
Lower Upper
Age
<60 vs. > 60years 1.120 0.791 1.585 0.76
Sex
Male and female 1.147 0.806 1.631 0.10
Grade
Ivs. Il 1.446 0.873 2.395 0.95
Ivs. I 1.897 1.097 3.282 0.93
Type of chemotherapy
Taxotere 1.273 0.739 2.191 0.37
Irinotecan 0.964 | 0.627 1.480 0.64
FOLFIRI 0.935 | 0.563 1.552 0.37
Metastasis
Liver (-ve vs. +ve) 0.982 | 0.702 1.373 0.93
Lung (-ve vs. +ve) 0.158 | 0.020 1.263 0.28
Lymph nodes (-ve vs. +ve) | 0.912 | 0.393 2.119 0.31
Bone (-ve vs. +ve) 1.279 1.279 2.065 0.02"
CPS 1.646 | 1.429 1.895 | <0.001"

HR: Hazard rate ratio; Cl: Confidence interval; CPS: The Chuang's Prognostic Scale; “P value <0.05 is significant;
FOLFIRI: Leucovorin calcium (folinic acid), fluorouracil, and irinotecan hydrochloride
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Figure 1. This figure shows the Kaplan-Meier survival curves for patients with metastatic
gastric cancer, stratified by Chuang's prognostic scale score
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Figure 2. This figure shows the receiver-operating characteristic curve for mortality prediction in

patients with metastatic gastric cancer using the Chuang's prognostic scale.
AUC: Area under curve



