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ABSTRACT
Background: Oesophageal cancer (EC) is the eighth most common cancer around the world. EC incidence and
mortality are affected by geography. Eastern Asia, eastern and southern Africa has the highest rates, whereas Europe
and North America show lower rates.
Methods: The study was conducted on 30 cases of EC diagnosed in Sri Guru Ram Das Institute of Medical Sciences
and Research, Sri Amritsar. The study was carried during period starting from January 2017 to June 2018. Serum C reactive protein levels measurement was made in addition to the other routine investigations.
Results: The sample consisted of 30 patients presenting with EC. Total number of males was 7 (23.33%) and there
were 23 (76.66%) females. It was found in present study that the most common age group presenting with
oesophageal cancer was 41-60 years followed by 61-80 years. It was also observed in the present study that majority
of patients 15 (50%) were housewives. It was also observed that 17 (56.67%) of patients had more than 6 mg/l level
of preoperative C-reactive proteins. Among the poorly differentiated histological grade patients 14 (73.68%) had high
level of C-reactive proteins. Moreover hospital stay was also more among the patients having high pre-operative
levels of C-reactive proteins (CRPs).
Conclusions: The prognosis for patients with preoperative serum elevation of CRP was significantly more
unfavourable than that for patients without serum CRP elevation.
Keywords: Carcinoma oesophagus, C-reactive proteins, Dysphagia

INTRODUCTION
Oesophageal cancer (EC) is the eighth most
common cancer around the world.1 EC incidence
and mortality are affected by geography. Eastern Asia,
eastern
and
southern
Africa
have
the
highest rates, whereas Europe and North America show
lower rates.
In India at state level, extremely high incidence rates,
reaching endemic proportions, have been reported from
Jammu and Kashmir. In Punjab the incidence rates
calculated were however lowest in the country.2

In the US and Europe 85% of cases of oesophageal
cancers are attributed to alcohol and tobacco use. 3 In
India, etiopathogenesis of EC is attributed to multiple
factors including malnutrition (vitamin A, E, C,
riboflavin and niacin along with deficiency of
micronutrients such as molybdenum and zinc) and betel
quid chewing (relative risk 1.5 to 3.5).4-8
Prognostication in cancer can be either subjective or
objective. In the former, dependent on clinician skill and
experience, it is often inaccurate and usually overly
optimistic.2 Despite advances in medical technology and
biology, it is still an inexact science even with extensive
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and expensive investigations.2,3 Objective determination
of prognosis can be based on a combination of tumor,
patient, and environmental factors. The use of biological
tumor markers to help prognostication (alone or
combined with other parameters) has an appeal. An ideal
potential tumor marker should have a long half-life, be
measured accurately and precisely by a simple and
inexpensive blood test. It is also important that it should
be sensitive to change so that it can be followed over time
through serial measurements. A few biologic markers
meet these criteria.4 C-reactive protein (CRP) is one.
CRP secretion by hepatocytes appears controlled by
interleukin 6 (IL-6). Interleukin-1 (IL-1) and tumor
necrosis factor (TNF) also stimulate CRP synthesis.9 CRP
is a stable downstream marker of inflammation, unlike
the pro-inflammatory cytokines, which have short halflives (minutes). In chronic inflammatory diseases, serial
CRP levels have been correlated with disease severity,
and response to therapy.10
Chronic inflammation has been linked to cancer at tumor
initiation, but may also be associated with invasive
potential and disease progression. A relationship has been
proposed between systemic inflammation and various
cancer symptoms.11-13 A strong positive correlation
between high CRP and high IL-6 levels was shown in
advanced esophageal cancer.14-16
However, there has been no definitive conclusion about
the relation between serum CRP level and prognosis of
esophageal cancer. Some researchers showed that the
overall survival (OS) was significantly shorter in the EC
patients with elevated serum CRP level.17,18 However
some researches showed that the correlation between
elevated serum CRP level and shorter OS was not
statistically significant.19 Due to the small sample size of
the individual studies, the current opinion is still
controversial. So, this study was conducted to assess the
correlation of elevated serum CRP level with the overall
prognosis of esophageal cancer patients.
The main aim of the study was to evaluate raised
preoperative serum CRP level and prognosis of EC.
The study was done with the objective to study
preoperative serum CRP levels, histological grade of
early-stage EC in the study patient and to study
preoperative serum CRP levels in the context of postoperative ICU stay in patients of EC.
METHODS
The study was conducted on 30 cases of EC diagnosed in
Sri Guru Ramdas Institute Of Medical Sciences and
Research, Amritsar during the study period starting from
January 2017 to June 2018. The patients were to undergo
serum CRP levels measurement in addition to the other
routine investigations.

Inclusion criteria
Inclusion criteria were histopathological proven cases
(both squamous as well as adenocarcinoma) of carcinoma
esophagus presenting to the hospital, cases fit to undergo
surgery, age 18 years to 70 years.
Exclusion criteria
Exclusion criteria were patients with locally advanced
carcinoma (unresectable growth), patients who have
already undergone surgery for EC.
Measurement of serum CRP
Serum was collected 1 day prior to the operation to
measure the CRP level, which was determined once for
each patient. Serum CRP was measured using CRP
ELISA (enzyme-linked immunosorbent assay) kit. The
normal serum CRP range is 0-6 mg/l. Hence, a serum
CRP concentration of >6 mg/l was considered positive.
Follow-up
Patients were followed-up weekly, fortnightly, monthly
then according to condition of patient. Each patient's
history, physical examination, thoracic CT scans and
blood investigations were recorded at each follow -up
session. Survival time was recorded from the day of
operation to last follow-up visit.
The data collected was analysed with SPSS 19 Software.
RESULTS
The present study was conducted on 30 patients above 18
years of age of either sex, scheduled for elective
esophagectomy in our institute after an informed consent.
Primary outcomes of the study was the prognosis of
carcinoma oesophagus with respect to preoperative levels
of serum CRP and post-operative ICU stay.
Table 1: Age wise distribution.
Age group (years)
20-40
41-60
61-80
Total
Mean±SD

N
4
15
11
30
55.33±13.62

%
13.33
50.0
36.66
100.0

As shown in the Table1 it was found that the maximum
number of patients (15, 50%) with carcinoma oesophagus
who presented with dysphagia was in the age group 4160 years. The second most common age group was 61-80
years with 11 (36.66%) patients. The incidence was less
in younger group i.e. below 40 years.
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Table 2: Gender wise distribution.
Sex
Female
Male
Total

N
23
7
30

Table 4: Distribution of patients according to preoperative CRP Level.

%
76.66
23.33
100.0

As shown in Table 2 out of 30 patients, 7 (23.33%) were
male and 23 (76.66 %) were female. X2=8.53, df=1,
p≤0.05. Therefore the difference between males and
females is statistically significant. Hence it was found
that in present research there is female preponderance.

CRP
≤6.0
>6.0
Total
Mean±SD

N
13
17
30
8.73±9.52

%
43.33
56.66
100.0

As shown in the Table 4, CRP levels were found to be
greater than 6 mg/l (that is the cut-off value taken in
present study) in 17 (56.66%) of the patients & was lesser
than 6 mg/l in 13 (43.33%) patients.

Table 3: Occupation wise distribution.
Occupation
Daily wager
Farmer
Housewives
Shopkeeper
Tailor
Teacher
Total

N
2
10
15
1
1
1
30

Table 5: Distribution of patients according to
histological grade.

%
6.66
33.33
50.0
3.33
3.33
3.33
100.0

Histological
grade

As shown in Table 3 maximum number of patients were
housewives i.e. (15, 50%), followed by 10 (33.33%) were
farmers, 2 (6.66%) were daily wagers.

Well and
moderately
differentiated
Poorly
differentiated

Low CRP (<6
mg/l) (n=11)
N
%

High CRP (>6
mg/l) (n=19)
N
%

8

72.72

5

26.31

3

27.27

14

73.68

Table 6: Distribution of patients according to CRP levels and postoperative ICU stay.
Hospital stay
Less than 7 days
More than 7 days

LOW CRP
(<6 mg/l) n=14
11
3

Percentage of
patients (%)
78.57
21.42

As shown in the Table 5 poorly differentiated carcinoma
oesophagus is associated with high levels of CRP in 14
(73.68%) of the patients and hence poor outcome.
X2=7.11, df=1, p≤0.05. Therefore the difference between
CRP levels of patients with poorly differentiated
histological grade is statistically significant.

High CRP
(>6 mg/l) n=16
3
13

Percentage of
patients (%)
18.75
81.25

invasive compared with that for other organs. In present
study it was found that poorly differentiated carcinoma
oesophagus is associated with high levels of CRP and
hence poor outcome. The results of present research is in
line with study conducted by Huang.20
Age incidence

It can be inferred from table 6 that patients (13, 81.25%)
having CRP level more than 6 mg/l had more than 7 days
stay at hospital compared to the lower levels of CRP.
X2=6.25, df=1, p≤0.05. The difference between patients
with low CRP level and High CRP level who stayed for
more than 7 days was statistically significant.
DISCUSSION
The results demonstrate that the preoperative elevation of
serum CRP can be an indicator for malignant potential of
tumours and unfavourable prognosis of the patients with
oesophageal carcinoma. Patients with oesophageal
carcinoma are usually in poor nutritional condition and in
a state of impaired immunity. Moreover the surgical
treatment for carcinoma of the oesophagus is more

In present study it was found that the most common age
group presenting with dysphagia was 41-60 years
followed by 61-80 years which was the second most
common. Hence the incidence of dysphagia was most
common in the middle to elderly age group in present
study. These findings are similar to a study conducted by
Datta et al.21 The most likely factors contributing to this
finding can be malnutrition, obesity, poor oral health, low
intake of fresh fruits and vegetables, alcohol and tobacco
consumption, smoking, red meat, hot tea drinking.
Gender wise incidence
It was also found from present study that dysphagia was
more common in females as compared to males. Our
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finding was supported by Bhattacharyya.22 Women were
more likely than men to report a swallowing problem.
However more prevalence in males was seen by Yang et
al contrary to our results.23

7.

8.

Hospital and ICU stay
The patients with growth oesophagus had much
prolonged hospital and ICU stay of at least 7 days or
more. On comparing the finding of present research of
hospital stay with study conducted by Altman et al which
says that patient with dysphagia had more median
number of hospital and ICU stay length i.e. 4.04 days
compared with 2.4 days for those patients without
dysphagia.24

9.

10.

11.

CONCLUSION
As a result we can conclude that dysphagia has
significant impact on hospital and ICU stay length and is
a bad prognostic indicator. Early recognition of
dysphagia and intervention in the hospitalized patient is
advised to reduce morbidity and length of hospital stay. It
was also found that patients with higher levels of
preoperative CRP were associated with prolonged
hospital stay.
The preoperative serum elevation of CRP can be a simple
and useful marker for the malignant potential of the
tumours and an independent prognostic indicator in
oesophageal carcinoma.
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