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INTRODUCTION

Oesophageal cancer is the ninth most common cancer 
in the UK and the sixth worldwide, with a UK annual 
incidence of approximately 8,000.1 Over the last three 
decades the incidence has increased, particularly in 
men, and much of this can be attributed to an increase 
in oesophageal adenocarcinoma (AC), which is now the 
dominant histological subtype.2 Unfortunately, prognosis 
remains poor with a five-year survival rate of 8%.3

Anaemia is common in a wide range of malignancies. 
Several mechanisms cause anaemia in colorectal cancer 
(CRC), including gastrointestinal haemorrhage, bone 
marrow infiltration, haemolysis, myelosuppression 
secondary to therapy and cancer-related anaemia 
(CRA).4 Cancer-related anaemia is characterised by 
normochromic and normocytic red cell indices, a form 
of anaemia seen in chronic illness (‘anaemia of chronic 
inflammation’). It occurs secondary to tumour-induced 
activation of the immune system with the subsequent 
release of cytokines such as neopterin, tumour necrosis 
factor, interleukin-1 and interferon-γ.4 They inhibit red 
cell formation and hasten their removal through the 
reticuloendothelial system. 

Anaemia has been shown to be a negative prognostic 
marker of survival, independent of tumour stage in a 
wide range of malignant diseases including CRC.4,5 The 
strongest association appears to occur in individuals 
receiving radiotherapy.4 Proposed mechanisms included 
tumour hypoxia in anaemic patients that reduces the 

availability of oxygen free radicals to exert one of the 
therapeutic effects of radiotherapy. Tissue hypoxia also 
promotes tumour angiogenesis and is associated with 
increased tumour aggressiveness and outcome possibly 
independent of treatment modality.6

AIM

To investigate anaemia as an independent prognostic 
factor in carcinoma of the oesophagus.

METHODS

Patients

All patients investigated and diagnosed with oesophageal 
cancer at two centres (Shrewsbury and Telford NHS 
Trust) between the years 2003 to 2006 were eligible 
for entry into this study. Data were collated 
retrospectively from patient notes based on long-term 
records kept by the upper gastrointestinal cancer 
multidisciplinary team.

Inclusion and exclusion criteria

Inclusion criteria required were endoscopic and/or 
histological confirmation of the diagnosis. Cancers 
arising at, or just below, the gastro-oesophageal 
junction with minimal involvement of the oesophagus 
were considered as gastric cancers and excluded from 
the analysis. All participants had a minimum of 12 
months follow-up. 
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Haemoglobin

According to the haemoglobin level at the time of 
diagnosis, patients were stratified to either the normal 
haemoglobin group or anaemic group measured in 
grams/decilitre (g/dl). Anaemia was diagnosed when the 
haemoglobin level was below the normal range for the 
investigating laboratory (13 g/dl in males and 11 g/dl in 
females). Haematological indices of iron deficiency were 
a mean corpuscular volume (MCV) <76 fl and/or mean 
cell haemoglobin (MCH) below 27 pg. Biochemical 
markers of iron deficiency were ferritin levels <30 µg/l 
(normal range for investigating laboratory 30–300 µg/l). 

Location

The site of the cancers were categorised according to 
the recognised Union for International Cancer Control  
(UICC) TNM classification.7

Survival

Survival as an overall function was calculated from the 
date of diagnosis (time patient told of diagnosis) to the 
date of death or last confirmed date of survival. The study 
ceased on 31 October 2006 and hence survival time was 
censored if the study subject remained alive at this point 
i.e. they had not reached the endpoint of interest (death). 

Statistics

Baseline characteristics were analysed using the one-way 
analysis of variance (ANOVA) method, with the 
exception of age, which was analysed using the Mann-
Whitney U test for non-Gaussian distributed data.

Survival curves were constructed by the Kaplan Meier 
method, which allows and includes patients still alive at 
the end of the study period, treating them as censored 
data, with significance testing by the non-parametric log 
rank test, which is equivalent to the Mantel-Haenszel 
test. The Cox proportional hazards model was utilised 
to look at the confounder model to determine whether 
the two groups, anaemic and non-anaemic differed after 
adjusting for age, sex, tumour staging and physical status.

RESULTS

Patients

A total of 171 patients were included, baseline 
characteristics are shown in Table 1. Seventy-seven were 
anaemic and 94 had a normal haemoglobin level. The 
median age of initial presentation was significantly older 
in the anaemic sub-group (74 years vs 66.5 years, 
p=0.013 Mann-Whitney U Test). The overall male to 
female ratio (M:F) was 1.9:1 and a higher proportion of 
males had normal haemoglobin. With respect to tumour 
subgroups, the M:F ratio was 4.1:1 in those with AC and 
0.8:1 in those with squamous cell carcinoma (SCC).

A comparison of tumour types and position in Table 2 
shows the majority of AC were distal in position (74/97, 
76%) while SCC were distributed more evenly 
throughout the oesophagus.

Out of a total population of 171 individuals, 41 (24%) 
were deemed eligible for curative treatment as they 
displayed localised disease only (non anaemic=26, 
anaemic=15). The majority received surgery as their 
curative option (39), with two receiving radical 
radiotherapy.  The reasons for non-curative treatment in 
the remainder are listed in order of frequency: metastatic 
disease (34), comorbid disease (32), advanced local disease 

Haemoglobin 
g/dl 

Median [range]

Low 
haemoglobin 
[n=77]

11.0 [5–12.9]

Normal 
haemoglobin  
[n=94]

14.3 [13–18.5]

No. of 
patients

No. of 
patients

p

Age

Median range 74.0 [38–90] 66.5 [28–90] 0.013

Sex

Male 45 67 NS

Female 32 27 NS

Histology

Adenocarcinoma 41 56 NS

Squamous cell 35 32 NS

Undifferentiated 1 3 NS

Small cell Ca 0 1 NS

Neuroendocrine 0 2 NS

Grade

G1 3 3 NS

G2 29 26 NS

G3 34 51 NS

G4 1 0 NS

GX 8 8 NS

Non biopsy 2 6 NS

Stage

0 0 0 NS

1 0 2 NS

2 10 16 NS

3 24 27 NS

4 22 33 NS

NK 21 16 NS

g/dl=gram/decilitre
Ca=carcinoma
NS=Not significant
NK=Not known

tAbLe 1 Demographic, clinical and tumour characteristics 
of the study population

Anaemia is of prognostic significance in patients with oesophageal adenocarcinoma
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(23), patient age (19), patient preference (15), previous 
malignancy (four) and clinician preference (three).

Presenting features and duration

All patients diagnosed with cancer were those that were 
referred for their symptoms. Data with respect to 
symptom duration were available in 158 individuals 
(92%). The mean and median duration were 9.3 and 8 
weeks respectively (range 1–48 weeks). Presenting 
symptoms and/or features are listed in order of 
frequency in Table 3. The most common presenting 
features were dysphagia, weight loss and abdominal pain: 
symptoms that suggest malignancy. 

The ASA classification,8 used to assess physical fitness, 
was recorded on 151 patients with the following results: 
ASA 1=4, ASA 2=50, ASA 3=70, ASA 4=25 and ASA 5=2.

Survival rates

Low haemoglobin versus normal haemoglobin: Fifty-eight 
(75%) of the low haemoglobin group died, with a 
median survival of 217 days and a mean survival of 411 
days. Sixty-two (66%) of the normal haemoglobin group 
died, with a median survival of 352 days and a mean 
survival of 492 days. The log rank test demonstrated 
that there were no differences in survival times 
between the two groups (p value=0.1), Figure  1. This 
non-significance persisted after taking into account 
confounding variables (p=0.17, Cox regression). 

Tumour subtype SCC: Within the tumour type SCC group, 
35 had low haemoglobins and 32 had normal 
haemoglobins. Median survival was 208 and 191 days 
respectively and mean survival was 377 and 361 days 
respectively. There was no significant difference in 
survival between the two groups stratified by 
haemoglobin level (p=0.9, Cox regression). 

Tumour subtype AC:  Within the AC group 41 had low 
haemoglobins and 56 had normal haemoglobins. 
Survival curves are shown in Figure 2. They had median 
survivals of 251 and 487 days respectively and mean 
survivals of 431 and 599 days respectively. This 
difference was statistically significant (p=0.02), even 
after adjusting for the confounder model (p=0.05).

Treatment

With respect to surgery, the mean and median survival 
were 714 and 706 days respectively. A total of 79 
patients had stent placement with a median survival of 
137 days. 

DISCUSSION

Previous studies have found that the most common 
symptoms in the presentation of oesophageal cancer are 
dysphagia, weight loss, reflux, odynophagia and dyspnoea.9 

The findings of this study were similar, with dysphagia 
and weight loss ranking as the most common primary 
presenting features. 

Anaemia in oesophageal cancer has been associated 
with a reduced survival. A study of 85 patients with 
locally advanced oesophageal cancer treated with 
chemoradiotherapy showed that a haemoglobin >13 g/dl 
to be an independent prognostic factor for better 
survival. For each unit increase the risk of death 
decreased by 5%.10 An investigation of 124 patients 
treated with radiotherapy or chemoradiotherapy (CRT) 
for oesophageal cancer found that pre-treatment 

AC SCC Other

Upper 4 24 0

Middle 19 27 3

Lower 74 16 4

AC=Adenocarcinoma
SSC=Squamous cell carcinoma

tAbLe 2 Position of cancer according to histological 
subtype7

Presenting feature %

Dysphagia 41

Progressive unintentional weight loss 20

Abdominal pain 7

Dyspepsia (persistent unexplained 
>55 yrs age)

6

Persistent vomiting 6

Abnormal barium swallow/CT 5

Iron deficiency anaemia 3

Gastro-oesophageal reflux 2.5

Anorexia 2.5

Odynophagia 1.5

Nausea 1

Regurgitation 1

Chest pain 1

Gastrointestinal haemorrhage 1

Lymphadenopathy 1

Venous thromboembolism <1

Dyspnoea/stridor <1

Jaundice <1

CT=Computed tomography

tAbLe 3 Primary presenting features of oesophageal 
malignancy in all patients, n=158

I Tanswell, H Steed, S Ahmad, J Butterworth, G Townson
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haemoglobin levels of 12.1–14g/dl were associated with 
the best overall survival, followed by >14 g/dl and then 
<12 g/dl (p<0.001).11 A retrospective investigation of 
prognostic value of haemoglobin during radio-
chemotherapy of 108 patients found that haemoglobin 
levels of greater than 12 g/dl was associated with 
significantly increased overall survival rates (p=0.002).12 

Studies looking at anaemia in histological subtypes of 
oesophageal carcinoma have tended to focus on 
squamous cell carcinoma with slightly mixed results. 
These include a small study of 48 patients with T4/M1 
SCC oesophageal cancer who were treated with 
chemoradiotherapy.13 Pre-treatment haemoglobin of 
<13 g/dl was associated with a prognostic hazard ratio 
of 0.45 (p=0.04).  A large study of 243 patients with SCC 
undergoing chemoradiotherapy found that 60 were 
anaemic and the five-year survival was significantly 
reduced in the anaemic group (p=0.001).14 A small 

investigation of anaemia at baseline pre-treatment in 46 
SCC patients failed to show any association with a 
reduced outcome, while in the same group, a 
chemotherapy-induced anaemia and particularly those 
requiring blood transfusions during treatment was 
associated with a reduced overall survival (p=0.046 and 
p=0.07).15 Our study included 67 patients with 
oesophageal SCC and also found no association 
between pre-treatment anaemia and survival. These 
results conflict with the larger published studies and 
may simply be a reflection of the small numbers of 
patients included in the studies, but they are data added 
to the subject and a meta-analysis would be the next 
logical step to clarify the situation.

Only one small study looks at the AC histological subtype. 
Twenty-six patients with adenocarcinoma demonstrated 
an association between anaemia and reduced survival.16 
These results are supported by our findings that in a 
group of 97 patients with oesophageal AC, anaemia was 
associated with a poorer survival (p=0.05).

It has been repeatedly demonstrated in multiple studies 
that haemoglobin is a significant independent prognostic 
factor in oesophageal cancer, all be it in patients treated 
with chemotherapy or radiotherapy.10,11,14,16 However 
most studies are small, many focus on the SCC subtype 
and a meta-analysis is required to review and clarify the 
use of haemoglobin as a prognostic factor pre-treatment 
and during treatment. This analysis fails to demonstrate 
an association between baseline anaemia and reduced 
overall survival in the SCC subtype, which supports the 
findings of Hofheink et al.15 

One small study of 56 patients given combined CRT for 
unresectable oesophageal cancer found 30% of these 
patients were given blood transfusions during CRT.17 
Multivariate analysis showed the use of blood 
transfusion was associated with an improved overall 
survival (p=0.01).

In another small study of 22 patients, erythropoeitin 
has been successfully used during neoadjuvant 
chemotherapy for locally advanced oesophageal 
adenocarcinoma to significantly increase haemoglobin 
levels to 12.6 g/dl (p<0.001).18 

Anaemia in oesophageal cancer has been associated 
with poorer prognosis, but the results in SCC subtype 
have been mixed. Our results add to the literature 
failing to show an association with anaemia and poor 
prognosis and in particular in the SCC histological 
subtype. This may be due to low numbers, or the fact 
that the study is limited to one area and a meta-analysis 
would help clarify the issue. This study is only the 
second that we are aware of which reviews the 
outcome of anaemia in the AC subtype and confirms 
that anaemia is associated with a poorer survival. Given 

FIGURe 1 Survival curves showing cumulative survival 
according to haemoglobin status, with subdivision of the 
censored patients marked on the curve, i.e. patients still alive 
at the end of the study, (log rank p=0.1, Cox regression for 
confounding factor p=0.17). Mean survival of anaemic group 
411 days compared to 492 days in other group.

FIGURe 2 Survival curves according to the presence of 
anaemia in the histological subtype adenocarcinoma, p=0.05 
after adjustment for confounding factors, mean survival of 
anaemic group 431 days compared to 599 days of non-
anaemic group.
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l there is some evidence to support treatment of 
anaemia in improving survival, prospective studies are 
needed to ascertain whether transfusions or 
erythropoietin use can improve overall survival and if so, 
when during the treatment process this correction 
should occur and what haemoglobin level is required to 
see a benefit.
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