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Introduction
Oesophageal squamous cell carcinoma (OSCC) is endemic 
in South Africa, with certain regions of the country being 
part of the high incidence African OSCC corridor.1 The 
prognosis of OSCC is known to be poor, and survival beyond 
a few months in this group of patients is rare.2 

Management of patients with OSCC in South Africa is 
challenging, with many centres not equipped to provide 
what would be considered standard of care in high-income 
countries.3 Due to their poor performance status at the 
time of presentation, many of the patients are not staged 
as recommended in international guidelines.4 There are, 

however, no clear guidelines on the selection of patients for 
different palliative management options in South Africa.3 

Knowledge of how to select patients for palliative 
management without staging investigations soon after 
presentation could benefit clinicians and endoscopists 
managing these patients at their first point of contact. This 
has the potential to optimise their care pathway and avoid 
subjecting these frail patients to unnecessary investigations 
that are unlikely to impact their prognosis or improve their 
quality of life. 

This study aimed to assess for significant factors that 
influence survival time in patients with OSCC who received 
palliative management, and to develop a prognostic score to 
aid clinicians in decision-making. 

Background: Most patients who present to South African state hospitals with advanced stage oesophageal squamous 
cell cancer (OSCC) disease receive palliative treatment. This study aimed to assess the factors that influence survival in 
patients with OSCC who received palliative management and to develop a prognostic score to aid clinicians in decision-
making. 
Methods: Analysis of a prospectively collected database assessed factors influencing survival of patients diagnosed 
with OSCC receiving palliative treatment. Factors assessed included patient demographics, clinical and laboratory data 
and tumour factors. A multivariable logistic regression model was used to assess for significant factors associated with 
survival time and a prognostic score was developed and internally validated based on these factors. 
Results: There were 384 patients with a male-to-female ratio of 1.3:1. The median survival of the cohort was 3.7 months. 
Factors that influenced survival on multivariate analysis included area of residence (aOR 1.82, 95% CI 1.02–3.24), 
performance status (aOR 2.56, 95% CI 1.50–4.35), body mass index (aOR 1.87, 95% CI 1.14–3.06) and serum albumin 
(aOR 3.06, 95% CI 1.46–6.42). The final prognostic score contained three of the four independent variables based on the 
regression coefficient for each variable. After internal validation, the risk score maintained fair discrimination and good 
calibration. 
Conclusion: The prognostic scoring system based on patient performance status, body mass index and serum albumin, if 
validated on an independent cohort, would allow more objective decisions on whether to stage or not prior to embarking 
on palliative treatment, streamlining care and improving quality of life. 
Keywords: oesophageal cancer, palliative management, survival, prognostic score

S Afr J Surg. 2023;61:66-74. Online first
https://doi.org/10.36303/SAJS.3955

Open Access article distributed under the terms of the 
Creative Commons License [CC BY-NC-ND 4.0] 
http://creativecommons.org/licenses/by-nc-nd/4.0

Development and internal validation of the 
survival time risk score in patients treated for 
oesophageal cancer with palliative intent in 
South Africa 
L Ferndale,1,2  OA Ayeni,3-5  WC Chen,6,7  C Aldous,8  SR Thomson9  

1 Department of Surgery, Grey’s Hospital, South Africa
2 Department of Surgery, College of Health Sciences, School of Clinical Medicine, University of KwaZulu-Natal, South Africa
3 Division of Medical Oncology, Department of Medicine, Faculty of Health Sciences, University of the Witwatersrand, South Africa
4 Noncommunicable Diseases Research Division, Wits Health Consortium (Pty) Ltd, South Africa
5 Soweto Comprehensive Cancer Centre, Chris Hani Baragwanath Academic Hospital, South Africa
6 National Cancer Registry, National Health Laboratory Service, South Africa
7 Sydney Brenner Institute for Molecular Bioscience, Faculty of Health Sciences, University of the Witwatersrand, South Africa
8 College of Health Sciences, University of KwaZulu-Natal, South Africa
9 Division of Gastroenterology, Department of Medicine, University of Cape Town, South Africa

Corresponding author, email: lucienferndale@gmail.com

https://doi.org/10.36303/SAJS.3955
https://orcid.org/0000-0003-1644-3124
https://orcid.org/0000-0002-1132-2860
https://orcid.org/0000-0002-3248-4906
https://orcid.org/0000-0002-7199-9160
https://orcid.org/0000-0002-9485-997X


37South African Journal of Surgery 2023;61(1) The page number in the footer is not for bibliographic referencing

Methods

Study setting
All patients with histologically confirmed OSCC pres-
enting to Grey’s hospital, a tertiary hospital located in 
KwaZulu-Natal between April 2016 and November 2020 
were electronically entered into an oesophageal cancer 
database. Grey’s Hospital has a catchment area consisting 
of approximately three million people, of whom two-thirds 
are from rural areas, and provides oncology services that 
include routine staging modalities, surgery, chemotherapy 
and radiation therapy.5-7

Adult patients with a confirmed diagnosis of OSCC 
treated palliatively and with a date of death or last follow-up 
status were analysed. The derivation of the cohort and the 
treatment modalities used is shown in Figure 1. The decision 
to treat patients palliatively was based on a combination 
of factors, including performance status and evidence of 
advanced disease clinically or radiologically. We excluded 
patients receiving treatments for curative intent and those 
who were lost to follow-up with no known date of death. 
Stent insertion ± dilatation without oncological therapy was 
the primary treatment modality for the vast majority treated 
with palliative intent. 

Data collection and processing
Data on socio-demographics, behavioural factors, anthro-
pometric measures, clinical presentation, laboratory results 
and treatment were collected at diagnosis.

Factors known to influence survival in advanced 
oesophageal cancer were assessed. These included age 
and gender,8 body mass index (BMI),9 geographic area,10 
smoking, dysphagia score, serum albumin, performance 
status,11-13 tumour location and length14 and histological 
degree of differentiation.15 In addition, we assessed the effect 
of human immunodeficiency virus (HIV) status, alcohol use, 
and ethnic status on survival. 

Body weight and height were measured at diagnosis, 
and patients were categorised as underweight (BMI ≤  
18.5 kg/m2) or not underweight (BMI  >18.5kg/m2).16 
Dysphagia score was graded according to the Mellow and 
Pinkas score.17 We assessed performance status using the 
Eastern Cooperative Oncology Group (ECOG) score.18 
Tumour length was defined as the maximum length based 
on the diagnostic endoscopy, and tumour histology grading 
was defined as well, moderate or poorly differentiated 
according to standard pathological guidelines.19,20 Albumin 
was categorised as severe hypoalbuminaemia (serum 
albumin < 25 g/L) or serum albumin of at least 25 g/L, the 
level thought to be clinically significant.21 Patients living 
within the Pietermaritzburg metropole were designated 
metropolitan and those outside the metropole as rural.5

Outcome variable
Our primary outcome was survival time defined as the time 
from the date of histologically confirmed OSCC diagnosis 
after presentation at the clinic to the date of death or the 
date on which the participant was last known to be alive. 
The date of death of patients was obtained from the patients’ 
medical records or from publicly available administrative 
data, derived from the Department of Home Affairs 
information. Participants were grouped and analysed based 
on their survival time in months. Patients were divided 
into two groups: those who survived for 3 months or less 
(≤  3months) and those who survived for longer than 3 
months (> 3 months). The cut-off value of three months was 
used since less than three months was considered as a short 
life-expectancy according to the definition of the European 
Society of Gastrointestinal Endoscopy.22

Statistical methods

Data description and determinants of predictor 
variables
Differences in socio-demographics and lifestyle factors, 
laboratory data and clinical factors between those who 
survived for ≤  3 months and >  3 months were described 
and reported using Pearson’s chi-square and Fisher’s exact 
tests for categorical variables. Mean ± standard deviation 
(SD) was reported for continuous variables and Student’s 
t-test was used to report differences between groups. We 
used multivariable logistic regression models to examine 
associations with survival time >  3 months. Variables 
for which p-values were <  0.1 in bivariate analysis were 
included in our multivariate model. We excluded race from 
our model due to collinearity with the residential area and 
very few numbers in the non-black African category. We 
then constructed a Kaplan–Meier survival curve to assess 
overall survival in the cohort. We used the factors that 
significantly influenced survival on multivariate analysis to 
develop and internally validate a survival score that could be 
used to assist with clinical decision-making. 

Risk score development
Each of the independent predictor variables was assessed to 
create a scoring system. A weighting score was allocated to 
each of the independent variables based on the regression 
coefficient (β) for that variable. Variables with β < 1 were 
assigned a score of 1 point and variables with β in the range 

Patients diagnosed with OSCC
n = 468

Selected for palliative treatment
n = 435

Included for analysis
n = 384

Dilatation ± best 
supportive care

n = 27 

Stent ± dilatation
n = 343  

 Oncological 
treatment

n = 14 

 Curative management
n = 33

No available follow-up data
n = 51

Figure 1: Derivation of cohort with treatment modalities 
shown
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1–2 were assigned a score of 2 points. The weighting scores 
were assigned to each study participant for each of the 
included variables. The final risk score was the sum of the 
weighting scores achieved for each of the included variables.

Evaluating the performance of the developed risk 
score
Various approaches were implemented to evaluate the 
performance of the risk score. First, to determine whether 
higher risk scores were associated with higher rates survival 
for > 3 months, we calculated and tabulated the actual rate of 
survival time for the entire range of risk scores achieved by 
the study population on whom the risk score was developed. 

Second, we plotted the relationship between the approx-
imate predicted probability of survival time > 3 months and 
the risk score among each participant. 

Thirdly, we evaluated discrimination and calibration of the 
risk score on the entire study population prior to subjecting 
it to internal validation.

We assessed discrimination using the area under the 
receiver operating characteristic curve (AUROC), which 
plots the sensitivity (true positive rate) against specificity 
(false-positive rate) for consecutive cut-offs for the 
probability of an outcome. While an AUROC of 0.5 implies 
that the model is worthless (true-positive rate = false-positive 
rate), AUROC less than 0.7 is sub-optimal performance. An 
AUROC of 0.70–0.80 is good performance, an AUROC of 
> 0.8 implies good accuracy, and an AUROC > 0.9 implies 
very good accuracy of a model.23

To validate our model, we used the Hosmer–Lemeshow 
chi-square statistic (calibration statistics), which compares 
the predicted to the observed outcome probabilities. 

Table I: Socio-demographics and lifestyle characteristics of patients treated palliatively for oesophageal squamous cell carcinoma at Grey’s 
Hospital, South Africa

Survival time

Total ≤ 3 months > 3 months p-value

Survival time (row %) 384 (100%) 161 (41.9%) 223 (58.1%)

Age in years, mean ± SD 61.8 ± 11.2 62.8 ± 11.0 61.1 ± 11.3 0.151

Age group in years

< 70 297 (77.3) 120 (74.5) 177 (79.4) 0.264

≥ 70 87 (22.7) 41 (25.5) 46 (20.6)

Gender

Male 218 (56.8) 99 (61.5) 119 (53.4) 0.113

Female 166 (43.2) 62 (38.5) 104 (46.6)

Race

Black African 368 (95.8) 158 (98.1) 210 (94.2) 0.069

Others 9 (2.3) 3 (1.9) 13 (5.8)

Residential area

Other 279 (73) 126 (78.8) 153 (68.9) 0.034

Pietermaritzburg metropolitan 103 (27) 34 (21.3) 69 (31.1)

Referral centre

District 118 (32.1) 50 (32.7) 68 (31.6) 0.865

Regional 241 (65.5) 100 (65.4) 141 (65.6)

Tertiary outside drainage area + private 9 (2.4) 3 (2) 6 (2.8)

Smoker

Present or past 177 (49.4) 81 (53.3) 96 (46.6) 0.211

Never 181 (50.6) 71 (46.7) 110 (53.4)

Alcohol

Present or past 170 (47.6) 78 (51.3) 92 (44.9) 0.229

Never 187 (52.4) 74 (48.7) 113 (55.1)

Traditional beer use

Present or past 144 (40.4) 65 (43) 79 (38.5) 0.392

Never 212 (59.6) 86 (57) 126 (61.5)

BMI (kg/m2)

Underweight (≤ 18.5) 172 (49) 82 (60.3) 90 (41.9) < 0.001

Not underweight (> 18.5) 179 (51) 54 (39.7) 125 (58.1)

HIV status

Negative 237 (74.5) 97 (74.6) 140 (74.5) 0.976

Positive 81 (25.5) 33 (25.4) 48 (25.5)
SD – standard deviation, BMI – body mass index, missing data: race (n = 7), residential area (n = 2), referral centre (n = 16), smoker (n = 26), alcohol (n = 27), traditional bear 
use (n = 28), BMI (n = 33), HIV (n = 66)
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The frequency of observed and expected outcomes were 
divided into 10 deciles of predictive index, with each 
corresponding to a defined probability of survival for >  3 
months. Therefore, in the context of this study, the test was 
used to determine whether differences between observed 
and expected probabilities of >  3 months survival time 
were non-significant, thereby indicating acceptable model 
fit. Hence, a lower chi-square statistic with a higher (non-
significant) p-value is indicative of a better-fitting model and 
good calibration.24

The regular bootstrap technique with correction for 
optimism in risk score performance (optimism-corrected 
bootstrapping) was used to internally validate the risk score 
developed.25,26 

All statistical analyses were performed using Stata version 
16 (StataCorp Ltd, College Station, TX).

Results
Between April 2016 and November 2020, 468 patients were 
seen at the surgical clinic for OSCC, of which 435 (93%) 
were offered palliative treatment. Of these, 51 (11.7%) 
patients who were last seen at the date of entry and with 

unknown date of death were excluded, leaving 384 patients 
for the final analysis (Figure 1).

The mean age ± SD was 61.8 ± 11.2 years. There were 
218 (56.8%) males with a female-to-male ratio of 1:1.3, and 
more than 95% of patients were of black African ancestry. 
The residential area and BMI differed significantly between 
the two groups. Patients who survived >  3 months were 
more likely than those who survived for ≤ 3 months to be 
living in the Pietermaritzburg metropolitan residential area 
(p = 0.034) and not underweight (p < 0.001) (Table I). 

Clinical characteristics, laboratory findings, treatment 
and survival comparing the two groups are shown in Table 
II. The group that survived for >  3 months had a higher 
proportion of patients with albumin levels of ≥  25  g/L 
(92.9% vs 72.1%, p < 0.001), dysphagia grade 0–1 (25.5% 
vs 16.4%, p  =  0.033), and ECOG 0–1 (50.2% vs 21.9%, 
p < 0.001). A quarter of the patients were HIV infected. Most 
tumours were located in the mid-oesophagus (55.7%) and 
moderately differentiated (82.8%). Overall, 343 (89.4%) 
of the patients had stent insertion ± dilatation as a method 
of palliative management, 27 (7%) had dilatation ± best 
supportive care, and 14 (3.6%) had oncological treatment. 
The median survival of all patients receiving palliative 

Table II: Laboratory findings and clinical characteristics of patients treated palliatively for oesophageal squamous cell carcinoma at Grey’s 
Hospital, South Africa

Survival time

Total ≤ 3 months > 3 months p-value

Survival time (row %) 384 (100%) 161 (41.9%) 223 (58.1%)

Albumin

< 25 g/L 57 (16.2) 43 (27.9) 14 (7.1) < 0.001

≥ 25 g/L 295 (83.8) 111 (72.1) 184 (92.9)

Dysphagia grade (at presentation)

0–1 83 (21.7) 24 (16.4) 57 (25.6) 0.033

2–4 299 (78.3) 133 (83.6) 166 (74.4)

ECOG

0–1 143 (38.4) 34 (21.9) 109 (50.2) < 0.001

2–4 229 (61.6) 121 (78.1) 108 (49.8)

Tumour location from incisors

Proximal oesophagus 71 (19.2) 32 (20.6) 39 (18.1) 0.591

Mid oesophagus 206 (55.7) 88 (56.8) 118 (54.9)

Distal oesophagus 93 (25.1) 35 (22.6) 58 (27)

Tumour length

< 8 cm 225 (58.9) 86 (53.8) 139 (62.6) 0.083

≥ 8 cm 157 (41.1) 74 (46.3) 83 (37.4)

Histology 

Well differentiated 18 (5.4) 7 (5.1) 11 (5.6) 0.777

Moderately differentiated 275 (82.8) 111 (81.6) 164 (83.7)

Poorly differentiated 39 (11.7) 18 (13.2) 21 (10.7)

Method of palliation

Dilate only ± best supportive care 27 (7.0) 16 (9.9) 11 (4.9) 0.057

Oncological therapy 14 (3.6) 3 (1.9) 11 (4.9)

Stent ± dilate without oncological therapy 343 (89.4) 142 (88.2) 201 (90.1)

Overall survival in months, median (IQR) 3.7 (1.6–6.7) 2 (1.3–2.9) 6.0 (4.4–9.0) < 0.001
ECOG – Eastern Cooperative Oncology Group, missing data: albumin (n = 32), dysphagia (n = 2), tumour location (n = 14), tumour length (n = 2), histology (n = 52), ECOG 
(n = 12)
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treatment was 3.7 months. The overall survival was 58.1% 
at three months, 30.3% at six months and 9.8% at 12 months 
(Figure 2). 

In the bivariate analysis (Supplementary Table I), those 
who reside in the Pietermaritzburg urban metropolitan area 
were more likely to survive for >  3 months (odds ratio 
[OR] 1.67, 95% confidence interval [CI] 1.04–2.68) than 
those who reside in other areas. Likewise, those who were 
not underweight (OR 2.11, 95% CI 1.36–3.27), those with 
albumin ≥ 25 g/L (OR 5.09, 95% CI 2.66–9.73), dysphagia 
grade 0–1 (OR 1.76, 95% CI 1.05–2.95), and those with 
ECOG 0–1 (OR 3.59, 95% CI 2.26–5.71) had higher odds 
of surviving for > 3 months.

In our multivariate model adjusting for the age at diagnosis, 
the factors associated with survival > 3 months were residing 
in the Pietermaritzburg area (aOR 1.82, 95% CI 1.02–3.24), 
not underweight (aOR 1.87, 95% CI 1.14–3.06), serum 
albumin ≥ 25 g/L (aOR 3.06, 95% CI 1.46–6.42), and ECOG 
0–1 (aOR 2.56, 95% CI 1.50–4.35) (Table III).

Survival risk score development
We used three of the four factors that significantly influenced 
survival on multivariate analysis to develop the survival score. 
Even though it was a significant variable, we excluded area 
of residence from the score to avoid potential discrimination 
against patients based on their area of residence. Each of 
the independent predictors (BMI > 18.5 kg/m2, albumin 
≥ 25 g/L, and ECOG 0–1) were thereafter assessed to create 
a scoring system. Table IV describes the three variables that 
were selected for inclusion in the predictive risk score along 
with their respective regression coefficient (β), OR, 95% CI, 

p-value and allocated weighting toward the risk score. The 
final risk score was the sum of the weighting scores achieved 
for each of the included variables ranging from 0–4.
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Figure 2: Kaplan–Meier survival estimate of patients 
diagnosed with oesophageal squamous cell carcinoma at 
Grey’s Hospital on palliative treatment 

Table III: Multivariate analysis of factors associated with survival 
time > 3 months among patients palliatively treated for oesophageal 
squamous cell carcinoma at Grey’s Hospital, South Africa

Characteristics Multivariate analysis

Odds Ratio (95% CI) p-value

Age at diagnosis 0.99 (0.97–1.02) 0.586

Residential area

Outside metropolitan area 1.00 (Ref) 0.044

Pietermaritzburg metropolitan 1.82 (1.02–3.24)

BMI (kg/m2)

Underweight (≤ 18.5) 1.00 (Ref) 0.013

Not underweight (> 18.5) 1.87 (1.14–3.06)

Albumin

< 25 g/L 1.00 (Ref) 0.003

≥ 25 g/L 3.06 (1.46–6.42)

ECOG

0–1 2.56 (1.50–4.35) 0.001

2–4 1.00 (Ref)

Dysphagia grade (at presentation)

0–1 1.04 (0.55–1.98) 0.894

2–4 1.00 (Ref)

Tumour length

< 8 cm 1.36 (0.83–2.23) 0.216

≥ 8 cm 1.00 (Ref)
BMI – body mass index, ECOG – Eastern Cooperative Oncology Group, CI – 
confidence interval

Table IV: Variables associated with a significantly higher likelihood of survival time > 3 months on multivariate analysis, along with the associated 
regression coefficient (β), odds ratio, 95% confidence interval, p-value, and allocated weighting score

Parameter β OR (95% CI) p-value Weighted score

BMI > 18.5 kg/m2 0.624 1.87 (1.14–3.06) 0.013 1

Albumin ≥ 25 g/L 1.118 3.06 (1.46–6.42) 0.003 2

ECOG 0–1 0.938 2.56 (1.50–4.35) 0.001 1

BMI – body mass index, ECOG – Eastern Cooperative Oncology Group, CI – confidence interval
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Figure 3: Relationship between the approximate predicted 
probability of survival time > 3 months and the risk score 
among each participant
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Performance and validation of the risk score
Figure 3 shows the relationship between the risk score 
achieved among study participants and their approximate 
predicted probability of >  3 months’ survival. The 
distribution points suggest a positive relationship, the higher 
the score, the higher the probability of survival > 3 months.

Model performance
The AUROC for the model was 0.673 (0.63–0.75) (Figure 
4) showing fair discrimination. The predictive model was 
well calibrated with the Hosmer–Lemeshow goodness-of-fit 
test of 0.00 indicating evidence of excellent fit (p = 1.000). 

Internal validation
The pooled average optimism for the AUROC was -0.003 
(95% CI −0.05–0.06) while the optimism-corrected average 
AUROC was 0.691, with a tight distribution between samples 
(95% CI 0.63–0.74), indicating that the discriminative 
ability of the risk score did not change appreciably between 
bootstrap samples. After applying the Hosmer–Lemeshow 
goodness-of-fit test to each of the 100 bootstrap samples, 
the average estimated chi-square was 0.91 (p = 0.823), 
indicating good overall calibration of the risk score in the 
bootstrap samples.

Discussion
The focus of research on prognostic factors in oesophageal 
cancer has been on factors affecting survival after curative 
treatment with many studies including both adenocarcinoma 
and squamous cell carcinoma subtypes in their analyses.27 
The studies analysing factors in patients with OSCC only 
are mainly from Europe or Asia, with very little data 
available from Africa.28 One of the few studies from Africa 
retrospectively reviewed prognostic factors in more than 
a thousand patients presenting to a single institution over 
30 years and found performance status, race, weight loss 
and prior TB to be the strongest predictors of survival.29 
However, most patients in this study were managed before 
modern diagnostic and treatment modalities for oesophageal 
cancer were established. Another more recent study found 
stage IV cancer and c-reactive protein to be prognostic for 

survival. This would require staging investigations like 
computer tomography (CT) scan to be performed.30

Our study was based on prospectively collected data 
from patients with OSCC seen at the same institution where 
standard palliative management modalities including self-
expanding metal stents are available.

Among 384 patients palliatively treated for OSCC at Grey’s 
Hospital, South Africa, 58% survived for > 3 months and the 
variables that affected survival on multivariate analysis in 
our patients were BMI, serum albumin, performance status 
and demographic area where the patient lives. The inverse 
relationship between baseline BMI and oesophageal cancer-
related mortality is known to be an independent prognostic 
factor in patients with OSCC but data from Africa is 
lacking.31 The effect of hypoalbuminaemia on survival in 
gastrointestinal cancer is well documented but most studies 
differentiate between patients with normal serum albumin 
and hypoalbuminaemia.32 In our study, investigating patients 
receiving palliative treatment only, we used serum albumin 
of 25  g/L as a cut-off value because such a large number 
of our patients (69%) were hypoalbuminaemic and a level 
below 25 g/L is thought to be clinically significant.21 

Performance status has been shown to be an independent 
predictor of survival in oesophageal cancer by others33 and 
the poor performance status in our patients often precludes 
any form of radical treatment.34 The effect of geographic area 
on survival may be due to many factors, including medical 
resources, socioeconomic disparities and geographical 
differences in tumour biology.35 In our study, survival was 
significantly worse in patients who resided outside the 
Pietermaritzburg metropolitan area. This population comes 
from predominantly rural areas and the difference in survival 
may be due to a lack of access to appropriate health care and 
poorer socioeconomic circumstances in rural areas.36

These variables are straightforward to obtain, can be 
available on the day of the first presentation to the hospital 
and have minimal costs. By using these variables, a decision 
can be made on the optimal management algorithm for 
patients. For those with a short life expectancy, definitive 
palliative management can be given, e.g., stent insertion. 
The patient can then be followed up clinically as needed. 
Further investigations like staging CT scans and other 
special investigations can be performed before deciding 
on the optimal treatment for those with a longer life 
expectancy. This will add some objectivity to the decision-
making process in centres where a large responsibility lies 
with the attending endoscopist seeing the patient at initial 
presentation.3 

Current guidelines for the palliative management of 
patients with oesophageal cancer require patients to be 
staged prior to management.4 Our findings in this study can 
be used to assist clinicians with assessing the prognosis of 
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Figure 4: Area under the receiver operating characteristic 
curve of the risk score model

Table V: Proposed clinical application of the survival score

Score *Survival 
probability

95% CI
Proposed management

0 22.3% 22.3–22.3 Palliate

1 36.5% 34.6–38.4 Palliate

2 47.2% 46.8–47.6 Palliate

3 65.4% 64.5–66.2 Staging investigations

4 81.2% 0.81–0.81 Staging investigations
*Probability of surviving > 3 months
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patients without the need for staging investigations like CT 
scan that are not readily available in all centres and come 
with an added cost, without necessarily affecting outcome in 
these patients. By applying the survival score to all patients 
diagnosed with OSCC, a decision can be made on whether to 
subject patients to further investigation or institute palliative 
management at the outset. This will not only translate to 
significant time and cost savings but also improve patient 
care by allowing clinicians to offer optimal palliative care 
to appropriately selected patients at the initial visit after the 
diagnosis of OSCC has been made. The proposed clinical 
application of the score is shown in Table V. Once externally 
validated, the score can be used by clinicians to assess which 
patients are likely to have a short survival and institute 
palliative care at the outset without subjecting these patients 
to unnecessary investigations that are unlikely to impact on 
their survival or quality of life.

The main limitation of this study was the sample size 
which may have affected the results of some variables on 
multivariate analysis. Other limitations were the lack of 
follow-up data on 11.7% of patients and the fact that it was 
a single institution study. External validation of the score is 
required before clinical applicability. The study’s strength is 
the homogenous population studied in that we only included 
squamous cell carcinoma subtypes and that all patients were 
managed palliatively. 

Conclusion
This study allows objective variables in the decision-making 
process when managing patients with oesophageal cancer 
who are eligible for palliative treatment modalities in limited-
resource settings. Serum albumin, BMI, performance status 
and area of residence all affect survival in patients treated 
palliatively for OSCC. These easily obtainable variables can 
be used to devise a reproducible clinical score that could 
be externally validated in a follow-up study. This will result 
in optimal, cost-effective palliative management that will 
translate into improved quality of life, ultimately the main 
objective when managing patients with this devastating 
disease.
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Supplementary Table 1: Bivariate analysis of factors associated with survival time > 3 months among patients palliatively treated for oesophageal 
squamous cell carcinoma

Bivariate analysis

Odds ratio (95% CI) p-value

Age groups < 70yrs 1.31 (0.81–2.13) 0.264

≥ 70yrs 1.00 (Ref)

Gender Male 1.00 (Ref) 0.113

Female 1.40 (0.92–2.11)

Race Black African 1.00 (Ref) 0.069

Others 3.26 (9.14–11.64)

Residential area Other 1.00 (Ref) 0.034

PMB Metro 1.67 (1.04–2.68)

Referral centre District 1.00 (Ref) 0.865

Regional 1.04 (0.66–1.62)

Tertiary + private 1.47 (0.35–6.16)

Smoker Present or past 1.00 (Ref) 0.211

Never 1.19 (0.86–1.99)

Alcohol Present or past 1.00 (Ref) 0.229

Never 1.29 (0.85–1.97)

Traditional beer user Present or past 1.00 (Ref) 0.392

Never 1.21 (0.79–1.85)

BMI (kg/m2) (≤ 18.5) 1.00 (Ref) < 0.001

(> 18.5) 2.11 (1.36–3.27)

HIV status Negative 1.00 (Ref) 0.976

Positive 1.01 (0.60–1.68)

Albumin < 25 g/L 1.00 (Ref) < 0.001

≥ 25 g/L 5.09 (2.66–9.73)

Dysphagia grade a 0–1 1.76 (1.05–2.95) 0.033

2–4 1.00 (Ref)

Tumour location from incisors Proximal 1.00 (Ref) 0.591

Mid 1.10 (0.64–1.89)

Distal 1.36 (0.73–2.55)

Tumour length < 8 cm 1.44 (0.95–2.18) 0.083

≥ 8 cm 1.00 (Ref)

Tumour differentiation Well 1.35 (0.43–4.20) 0.777

Moderate 1.27 (0.65–2.48)

Poor 1.00 (Ref)

ECOG 0–1 3.59 (2.26–5.71) < 0.001

2–4 1.00 (Ref)
a Dysphagia grade at presentation, variables significant at p-value < 0.05 shown in bold  
PMB Metro – Pietermaritzburg metropolitan, Tertiary – tertiary outside catchment area, BMI – body mass index, ECOG – Eastern Cooperative Oncology Group
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