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Abstract

Background

Most patients presenting with oesophageal cancer to South African institutions present late with
advanced disease and are eligible for palliative treatment only. The optimal management of these
patients is dependent on their expected survival but factors affecting survival in our setting is unknown.

Methods

We assessed factors influencing survival in patients diagnosed with oesophageal squamous cell
carcinoma at Grey's hospital in KwaZulu-Natal, South Africa. Factors assessed for effect on prognosis
included patient demographics, clinical and laboratory data and tumour factors. Patients were divided
into two groups; those that survived for less than or equal to three months and those that survived for
more than three months.

Univariate and multivariate analyses were performed to determine which factors significantly influenced
whether patients survived for more than three months or not.

Results

A total of 384 patients were entered into the study. There were 218 males with a female to male ratio of
1:1.3. The median survival of the cohort was 3.7 months. One hundred and sixty-one (41.9%) patients
survived three months or less, while 223 (58.1%) of patients survived more than three months. Factors
that influenced survival on univariate and multivariate analysis were the area of residence, body mass
index, serum albumin and performance status.

Conclusion

Area of residence, body mass index, serum albumin and performance status significantly affect survival
in patients treated palliatively for advanced oesophageal cancer at our institution. This knowledge can be
used to plan the optimal management algorithm for these patients.

Introduction

The prognosis of oesophageal cancer is known to be poor. ['l Most patients are diagnosed at an
advanced stage and are therefore eligible for palliative management only. 2 Survival beyond a few
months in this group of patients is rare. 31 The two main histological subtypes are squamous cell
carcinoma and adenocarcinoma. Oesophageal squamous cell carcinoma (OSCC) is endemic in South

Africa, with certain parts of the country making up part of the African oesophageal cancer corridor.

Adequate management of patients with OSCC in South Africa is challenging, with many centres being
inadequately equipped to provide patients with adequate care. The vast majority of patients require
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palliative care only, owing to the advanced stage of the disease at the time of presentation. There are,
however, no clear guidelines on the selection of patients for different management options. 154!

Clinicians need to know how to select patients for palliative or curative management soon after
presentation. This will help optimise care and avoid subjecting these already ill patients to unnecessary
investigations that are unlikely to impact their prognosis or improve their quality of life.

This study aimed to assess factors that influenced survival time in patients with oesophageal cancer that
received palliative management. We plan to use the significant factors to develop and validate a
prognostic score that would aid clinicians in decision-making when seeing patients with oesophageal
cancer.

Methods
Study setting

All patients with histologically confirmed OSCC presenting to Grey’s hospital between April 2016 and
November 2020 were electronically entered into an oesophageal cancer database. Grey's hospital is a
tertiary hospital located in Pietermaritzburg, KwaZulu-Natal, the second-most populous province in South

Africa. " Its catchment area has approximately three million people, of whom two-thirds are from rural
areas. The hospital provides a variety of oncology services, including diagnostic services, surgery,

chemotherapy and radiation therapy. [

For this analysis, we included all adult patients with a confirmed diagnosis of OSCC, those treated
palliatively, and those with whom the date of death or last follow-up status was known. We excluded
patients receiving treatments for curative intent and those that were lost to follow-up with no known date
of death. The study was approved by the Biomedical Research Ethics Committee of the University of
KwaZulu-Natal (UKZN), Durban, South Africa (Certificate number BF270/15).

Data collection and processing

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

Factors known to influence survival in advanced oesophageal cancer were assessed. These include age
and gender['% Body mass index (BMI),['" geographic area,'? smoking, dysphagia score, serum albumin,
performance status,'3"5 tumour location, length!'! and differentiation. ['”] In addition, we assessed the
effects of HIV status, alcohol use, and race on survival.

Bodyweight and height were measured at diagnosis, and patients were categorised as underweight (BMI
< 18.5 kg/m2) or not underweight (BMI>18.5kg/m2). [8] pysphagia score was graded according to the
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Mellow and Pinkas score. ['% We assessed performance status using the Eastern Cooperative Oncology
Group score. 20 Tumour length was defined as the maximum length based on the diagnostic endoscopy,
and tumour pathology was defined as well, moderate or poorly differentiated according to standard
pathological guidelines. 222l Albumin was categorised as severe hypoalbuminaemia (Serum
albumin<25g/L) or serum albumin of at least 25g/L, the level thought to be clinically significant. [23!
When considering the area of residence, we differentiated between patients living within the

Pietermaritzburg metropolitan area and those outside the metropole, which is mostly rural. 24

Description of palliative treatment

Stent + dilatation without oncological therapy remains the primary treatment modality for a patient
treated for OSCC with palliative intent. Dilatation is performed if needed at initial diagnostic endoscopy
before histological confirmation or at the time of stent insertion to fully ascertain the distal extent of the
tumour in order to select the correct stent.

Oncological treatment included external beam radiation therapy, chemotherapy or a combination of the
two. The choice of oncological therapy was at the oncologist's discretion and dependent on the
availability of resources.

Other treatments available were dilation only and/or best supportive care. Patients who received
dilatation only were those in whom the tumour location precluded stent placement, e.g. very proximal
tumours. Those who received the best supportive care were patients in whom the tumour could not be
traversed endoscopically despite the added benefit of fluoroscopy and who were deemed too frail for
oncological modalities based on performance status assessment.

Outcome variable

The date of death of patients was obtained from the patient’'s medical record or from publicly available
administrative data, which uses data from the Department of Home affairs. Participants were grouped
and analysed based on their survival time in months from date of accrual to date of death or date last
known to be alive. Patients were divided into two groups; those that survived for less than or equal to
three months and those that survived for more than three months. Patients that were alive after three
months from diagnosis but were lost to follow-up thereafter were grouped in the > 3 months category. We
compared variables between the two groups to determine which factors affect survival time in patients
treated palliatively for OSCC.

Statistical analysis
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We compared the distribution of variables by survival time, using Mean + standard deviation (SD) for
continuous variable age and Pearson’s chi-squared test or Fisher's Exact test as appropriate for
categorical variables. We then developed a multivariable logistic regression model to assess factors
associated with survival time. We included in the multivariate model's variables for which p values were
<0.1 in univariate analysis and adjusted for each covariate and age reporting adjusted odds ratio (aOR)
with 95% confidence interval (Cl). Finally, we constructed Kaplan—Meier survival curve to assess overall
survival in the cohort. 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 with unknown date of death or
follow up were excluded leaving 384 patients for the final analysis. Overall, the mean age + SD at
diagnosis 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 descent. The majority (73.0%) of patients were from
outside Pietermaritzburg metropolitan residential area (Table 1).

Table 1

Demographic characteristics of patient cohort
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Characteristics

Age in years, mean + SD
Age group in years

<70

=70

Gender

Male

Female

Race

Asian

Black African

Mixed race

White

Residential area
Pietermaritzburg metropolitan
Other

Home language

Zulu

Others

Referral centre

District

Regional

Outside drainage area + private
Smoker

Present or past

Never

Alcohol

Present or past

Never
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Total, N=384 (%)
61.8411.2

297 (77.3)
87 (22.7)

218 (56.8)
166 (43.2)

9(2.3)
368 (95.8)
5(1.3)
2 (0.5)

103 (27.0)
279 (73.0)

337 (87.8)
47 (12.2)

118 (32.1)
241 (65.5)
9 (2.4)

177 (49.4)
181 (50.6)

170 (47.6)
187 (52.4)




Traditional beer use
Present or past 144 (40.4)
Never 212 (59.6)

Missing data: Referral centre (n=16), smoker (n=26), alcohol (n=27), traditional bear use (n=28)

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 + dilatation as a
method of palliative management, 27 (7.0%) had dilatation * best supportive care, and 14 (3.6%) had
oncological treatment only. The median survival of all patients receiving palliative 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 1 and Table 2).

Table 2

Clinical Characteristics of patient cohort
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Characteristics

Body Mass Index (BMI)
Underweight

Not underweight

HIV status

Negative

Positive

Albumin

<30g/L

>30g/L

Albumin

<25¢/L

=>25¢g/L

Dysphagia grade (At presentation)
0-1

2-4

Tumour location from incisors
Proximal oesophagus
Mid oesophagus

Distal oesophagus
Tumour length

<8cm

=8cm

Histology of the tumour
Well-differentiated
Moderately differentiated

Poorly differentiated

4 ECOG
0-1
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Total, N=384 (%)

172 (49)
179 (51)

237 (74.5)
81 (25.5)

145 (41.2)
207 (58.8)

57 (16.2)
295 (83.8)

83 (21.7)
299 (78.3)

71 (19.2)
206 (55.7)
93 (25.1)

225 (58.9)
157 (41.1)

18 (5.4)

275 (82.8)
39 (11.7)

143 (38.4)




2-4 229 (61.6)
Method of Palliation

Dilate only +/- best supportive care 27 (7.0)
Oncological therapy 14 (3.6)
Stent +/- dilate without oncological therapy 343 (89.4)
Overall survival in months, median (IQR) 3.7 (1.6-6.7)

Abbreviation: @ ECOG (Eastern Cooperative Oncology Group). IQR = Interquartile range. Missing data:
BMI (n=33), HIV (n=66), albumin (n=32), dysphagia (n=2), tumour location (n=14), tumour length
(n=2), histology (n=52), ECOG (n=12).
Compared to patients that survived for less than or equal to three months, patients who survived longer
than three months were more likely to reside in the Pietermaritzburg urban metropolitan area (p=0.033),
more likely not to be underweight (p<0.001), more likely to have albumin of =25g/L (p<0.001), more likely
to present with dysphagia grade of 0-1 (p=0.033), more likely to have a tumour length of <8cm (62.6% vs

53.8%, p=0.082) and more likely to have a performance status of 0-1 (p<0.001) (Table 3).

Table 3

Univariate analysis of factors associated with survival time >3 months
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Survival time (row %)

Age group in years
<70

=70

Gender

Male

Female

Race

Black African
Others

Residential area

Other

Pietermaritzburg metropolitan

Referral centre
District

Regional

Tertiary outside drainage area +

private

Smoker

Present or past
Never

Alcohol

Present or past
Never

Traditional beer use
Present or past

Never

Survival in months

<3 months

161
(41.9%)

120 (74.5)
41 (25.5)

99 (61.5)
62 (38.5)

158 (98.1)
3(1.9)

126 (78.8)
34 (21.3)

50 (32.7)
100 (65.4)
3(2.0)

81 (53.3)
71 (46.7)

78 (51.3)
74 (48.7)

65 (43)
86 (57)
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>3 months

223
(58.1%)

177 (79.4)
46 (20.6)

119 (53.4)
104 (46.6)

210 (94.2)
13 (5.8)

153 (68.9)
69 (31.1)

68 (31.6)
141 (65.6)
6 (2.8)

96 (46.6)
110 (53.4)

92 (44.9)
113 (55.1)

79 (38.5)
126 (61.5)

Univariate
analysis

OR (95% Cl)

1.31 (0.81-2.13)
1.00 (Ref)

1.00 (Ref)
1.40 (0.92-2.11)

1.00 (Ref)
3.26 (9.14-11.64)

1.00 (Ref)
1.67 (1.04-2.68)

1.00 (Ref)
1.04 (0.66-1.62)
1.47 (0.35-6.16)

1.00 (Ref)
1.19 (0.86-1.99)

1.00 (Ref)
1.29 (0.85-1.97)

1.00 (Ref)
1.21 (0.79-1.85)

P-value

0.264

0.113

0.069

0.034

0.865

0.211

0.229

0.392




Body Mass Index (BMI)
Underweight
Not underweight
HIV status
Negative
Positive
Albumin

<30g/L

>30g/L
Albumin

<25g/L

=>25¢g/L

Dysphagia Grade (At Presentation)

0-1
2-4

Tumour location from incisors

Proximal oesophagus
Mid oesophagus

Distal oesophagus
Tumour length

<8cm

=>8cm

Histology of the tumour
Well-differentiated
Moderately differentiated

Poorly differentiated

an ECOG
0-1
2-4

82 (60.3)
54 (39.7)

97 (74.6)
33 (25.4)

93 (60.4)
61 (39.6)

43 (27.9)
111 (72.1)

24 (16.4)
133 (83.6)

32 (20.6)
88 (56.8)
35 (22.6)

86 (53.8)
74 (46.3)

7 (5.1)
111 (81.6)
18 (13.2)

34 (21.9)
121 (78.1)
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90 (41.9)
125 (58.1)

140 (74.5)
48 (25.5)

52 (26.3)
146 (73.7)

14 (7.1)
184 (92.9)

57 (25.6)
166 (74.4)

39 (18.1)
118 (54.9)
58 (27)

139 (62.6)
83 (37.4)

11 (5.6)
164 (83.7)
21 (10.7)

109 (50.2)
108 (49.8)

1.00 (Ref)
2.11 (1.36-3.267)

1.00 (Ref)
1.01 (0.60-1.68)

1.00 (Ref)
3.46 (2.10-5.68)

1.00 (Ref)
5.09 (2.66-9.73)

1.76 (1.05-2.95)
1.00 (Ref)

1.00 (Ref)
1.10 (0.64-1.89)
1.36 (0.73-2.55)

1.44 (0.95-2.18)
1.00 (Ref)

1.35 (0.43-4.20)
1.27 (0.65-2.48)
1.00 (Ref)

3.59 (2.26-5.71)
1.00 (Ref)

<0.001

0.976

<0.001

<0.001

0.033

0.591

0.083

0.777

<0.001




Abbreviation: 3" ECOG (Eastern Cooperative Oncology Group), OR (Odds ratio), Cl (Confidence
interval). Variables significant at P value<0.05 are shown in boldface.

In our multivariate model adjusting for the age at diagnosis, patients residing in the Pietermaritzburg area
(@aOR:1.87,95% CI 1.05-3.33), not underweight (aOR: 1.72, 95% CI 1.05-2.84), with serum albumin =25g/L
(@aOR: 2.97,95% Cl: 1.42-6.20), and ECOG 0-1 (aOR: 2.68, 95% CI: 1.59-4.50) were more likely to survive for
more than three months with OSCC (Table 4).

Table 4

Multivariate analysis of factors associated with survival time >3 months

Characteristics Multivariate analysis

OR (95% CI) P-value
Residential area
Outside metropolitan area 1.00 (Ref) 0.033
Pietermaritzburg metropolitan 1.87 (1.05-3.33)
BMI
Underweight 1.00 (Ref) 0.030
Not underweight 1.73 (1.05-2.84)
Albumin
<25g/L 1.00 (Ref) 0.004
>25g/L 2.97 (1.42-6.20)
an ECOG
0-1 2.68 (1.59-4.50) <0.001
2-4 1.00 (Ref)
Abbreviation: @" ECOG (Eastern Cooperative Oncology Group), Multivariate model adjusted for age.

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. (25261 The studies analysing factors in patients with oesophageal
squamous cell carcinoma (OSCC) only are mainly from Europe or Asia, with very little data available from
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Africa. 271 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. 28] However, most patients in this
study were managed before modern diagnostic and treatment modalities for oesophageal cancer were
established.

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

The variables that affected survival on multivariate analysis in our patients were body mass index, serum
albumin, performance status and demographic area where the patient lives. 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.

The low BMI in our study cohort is related to the inverse relationship between baseline BMI and
oesophageal cancer-related mortality. [2%1 BMI was shown to be an independent prognostic factor in

patients with OSCC, irrespective of the treatment received but data from Africa is lacking. 'l This study
underscores the significance of the negative impact of low BMI on prognosis in patients with OSCC in an
African setting.

The effect of hypoalbuminaemia on survival is well documented in several clinical scenarios, albeit not
fully understood. 3% A recent meta-analysis demonstrated that patients with most gastrointestinal tract
cancers have improved survival with higher serum albumin levels. 31 Most studies, however,
differentiated between patients with normal serum albumin and hypoalbuminaemia and focused on
patients receiving curative treatment. 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. A previous study showed that 70% of patients are hypoalbuminaemic on
presentation, making normal serum albumin less useful as a cut-off value when differentiating between
patients with different prognoses. 32 We thought it would be more helpful to differentiate between
patients with severe hypoalbuminaemia (Albumin <25g/L) and those with an albumin level of at least
25g/L. 23]

Performance status has been shown to be an independent predictor of survival in oesophageal cancer.
[33] As in other centres, the poor performance status of our patients at the time of diagnosis often
precludes curative treatment and, in some cases, more radical palliative modalities like chemotherapy
and external beam radiotherapy. 34! For these reasons, these patients are best managed by offering them
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appropriate definitive palliative management without subjecting them to unnecessary investigations and
repeated hospital visits.

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 Geographic area was
shown to affect survival in oesophageal cancer by others. ['2

In our study, survival was significantly worse in patients that resided outside the Pietermaritzburg
metropolitan area. This population comes from predominantly rural areas. The difference in survival may
be due to lack of access to appropriate health care and poorer socioeconomic circumstances in rural

36]
areas.

The main limitation of this study was the sample size which may have affected the results of some
variables on multivariate analysis. Another was the lack of follow up data on 11.7% of patients. The
study's strength is that we only included squamous cell carcinoma subtypes and that all patients were
eligible for palliative management only.

Conclusion

This study allows objective variables in the decision-making process when managing patients with
oesophageal cancer that 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 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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Figure 1

Kaplan-Meier survival estimate of patients diagnosed with OSCC at Grey’s hospital on palliative treatment
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