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Summary :

Schistosomiasis as well as Colorectal Carcinoma are equally prevalent In Egypt.
However, the role of Schistosomiasis as a risk factor for Colorectal Carcinoma is not well
established. Three tumour markers have been assessed in 69 patients with large bowel
disease. They were classified into five groups. Group 1 (A) included 21 cases with
Schistosomal hepatic fibrosis. Group 2 (8) included 6 cases of ulcerative colitis. Group 3 (C)
included 10 cases of adenomatous polypi of which 12cases had Schistosomiasis. Group 4
(D) consisted of 21 cases of colorectal carcinoma, 12 cases had schistosomiasis in
association with colorectal carcinoma constituting group S (E).

Elevated CEAwas observed in benign tumours but showed non significant difference
in G4 and GS.Significantly increased AFP levels were evident in G1, G4, and GS. Significant
increase of 8-HCGwas observed only in G4 and GSindicating its significance as diagnostic
index in case of malignancy. Ithas been observed that Schistosomal hepatic fibrosis induced
increased levels of some of the tumour markers. Therefore, the factor of Schistosomal
hepatic fibrosis should be considered during the assessment of tumour markers in
colorectal carcinoma cases.

Introduction:

Recent years have seen a considerable expansion of interest in biochemical markers
that may help in the early diagnosis of primary and metastatic cancer'. The ideal tumour
markers would beconsidered as those produced bythe tumour cells and become either shed
or secreted into the circulation. However, it should be present and early enough in the course
of cancer to be useful in screening and it must be detectable before the tumour is clinically
evident2.Levels of tumour markers should reflect the bulk of malignancy and should fall in
response to effective treatment. As yet, a tumour marker fulfilling such criteria has not been
found for colorectal carcinoma. Consequently, the definition of tumour markers has
broadened to include a variety of substances such as antigen, hormone and proteins
(carcinoembryonic antigen, CEA), Alpha Fetoprotein (AFP) and Beta Subunit of Human
chorionic gonadotropin (B-HCGp.

Colorectal carcinoma is the third common type of cancer in'Egypt and as a result, has
received considerable attention during the last 15 years'. It is almost unique among cancer
states in being equally common in men and women. There are a number of diseases which
are associated with colorectal carcinoma or even predispose to the disease. The possible
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predisposingdiseases includechronic ulcerativecolitis and adenomatouspolypi and crohn's
disease of the colons.No evidence has been providedwith respectto the role of Schistosomal
infection as a risk factor or as a predisposing determinant in individuals to colorectal
carcinoma. However, Kazama reported that there was a causal relationship between
Schistosoma japonicum infection and colorectal carcinoma6.Mehriz suggested a possible
role of Schistosoma mansoni in colorectal carcinoma and also observed malignant
hyperplastic changes in few Schistosomal polyps7.Chen Ming Chai suggested that the
occurrence of diffuse Schistosomal colorectal involvement for more than ten years duration
would represent a risk factor for malignancy6.

Future success in managementof colorectal carcinoma depends to a great extent on
the development of suitable means for early detection of cancer suitable therapeutic
intervention and monitor the response to treatment. Indeed, the growing interest in tumour
markers has provided us with sensitive techniques for measuring such markers that may be
helpful in early detection, staging and prognosls9.Among the markers currently available,
CEA plays a crucial role in the diagnosis of patients with colorectal carcinoma. Another
suitable marker to be used for colorectal carcinoma screening is AFP. AFP levels have also
been reported to he increased in some cases of hepatic Schistosomiasis. A third marker for
monitoring coloretal carcinoma is B-HCG, a glycoprotein hormone.

This study was designed to evaluate the levels of CEA, AFP and B-HCG among two
groups of patients classified as (1) Inflammatory group involving Schistosomiasis and
ulcerative colitis (2) Tumour group ir;1cludingbenign tumours of the colon and colorectal
carcinoma. Such a study would delineate whether the potentiation of the three markers in the
above mentioned groups would reflect a difference between benign and malignant tumour
of the colon.

Materials and Methods:

The study comprised of sixty nine patients with Schistosomal hepatitis fibrosis,
ulcerative colitis, adenomatous polypi and colorectal carcinoma with or without
Schistosomiasis. The cases were admitted in the Department of Surgery, Alexandria
University Hospital, Egypt.The patients were divided into 5 groups. Group A consisted of 21
patients with diagnosis of Schistosomal hepatic fibrosis. The clinical diagnosis of
Schistosomal hepatic fibrosis was confirmed by histopathologicalexamination of needle liver
biopsy. Their ages rangedfrom 15-60years. Six patients with ulcerativecolitis were included
in Group B and their ages ranged from 20-50 years. Group C included 10 patients with
adenomatous polypi. The clinical diagnosis was confirmed by histopathological studies of
rectal biopsy and their ages ranged from 20-60 years. The fourth group is Group D included
21 patients with manifested colorectal carcinoma and their ages ranged from 25-70 years.
Group E represented 12 patients with colorectal carcinoma associated with Schistosomal
hepatic fibrosis and their ages ranged from 25-70 years. The clinical diagnosis of colorectal
carcinoma was confirmed by histopathological examination of biopsy taken from the
patients. Ten healthy subjects of the same age group were selected as controls.
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Patients and controls were subjected to routine laboratory investigation including liver
and kidney function tests, complete blood picture, urine analysis anq stool analysis. Blood
was collected, serum was separated and stored frozen at-70'C until use. Quantitative
determination of CEA, AFP and B-HCGwere done by radioimmunoassay using commercial
kit$from Amersham Company, USA.The resultsarepresented as mean:tSD. Student's test
was applied to calculate statistical significance.

Results:

Table-I shows the meanvalue:tSD of three tumour markers, namelyCEA, AFP and B-
HCG in five groups of patients with inflammatory, benign and malignant disorders. They
included schistosomal hepaticfibrosis (GroupA), ulcerativecolitis (Group B), Benign tumour
adenomatous polypi (Group C), and colorectal carcinoma (Group D) and colorectal
carcinoma associated with Schistosomiasis (Group E). The level of CEA in Group A was
within the normal range. The serum levelsof CEA were increased significantly in Groups C, .
D & E compared to the control group. Moreover, the serum levels of CEA were increased
significantly in Group D and E compared to Group A, B & C. No changes in the serum levels
of CEA could be detected in group D compared to Group E.

Table-1 : Serum levels of CEA, AFP and B-HCG in patients and controls.
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Subject CEA AFA B-HCG

(ug/L) (KU/L) (mlu/ml)

Control
Mean:tSD 3.41:t1.81 4.57:t1.71 0.65:t0.33
(10)

Group-A (Schistosomiasis)
Mean:tSD 3.53:t1.43 14.65:1:7.9 0.70:1:0.46

(21)
P Value (a) NS <0.01 NS

Group-B (Ulcerative colitis)
Mean:tSD 3.48:t1.33 2.26:t1.21 0.65:t0.33

(6)
P Value (a) NS NS NS

Group-C (Benign tumour - Adenomatous Polypi)
Mean:tSD 7.42:t2.26 4.07:t1.09 0.65.:!:0.21

(10)
P Value (a) <0.001 NS NS
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Number in parenthesis indicates number of patients.
(a) P Valueafter comparison of all the patient groups vyiththe control group

(b) P Value after comparison of group D and E with group A.

(c) P Value after comparison of group D and E with group B.

(d) P Valueafter comparison of group D and E with group C.

(e) P Valueafter comparison of group E with group D.

A significant increase in AFP was found in cases of Group A, D & E when compared
to control group. No significant differences were observed in Groups B & C Compared to
controls. Nosignificant differencewas observed between Group D and Group A while on the
other had a significant increase was noted in Group E and Group A. A significant increase
has been observed upon comparison of Group D and E with Group Band C. A similar result
was observed between Group D and E.

No significant difference has been observed in the levels of B-HCG in Group A, Group
B and Group C when compared to controls. A significant difference has been observed in the
mean levels of B-HCG in Group D and Group E when compared to control group. However,
no significant different was observed between Group D and E, so also in groups A, Band C.

Table-2 shows the mean.:l:SDvalues of the tumour markers in well differentiated,
moderately and poorly differentiated carcinoma. There was no statistically significant
difference between the mean serum levels of CEA in patients with well differentiated and
moderately differentiated carcinoma. On the other hand, the CEA level in patients with poorly
differentiated carcinoma was significantly higher than those with either well or moderately
differentiated carcinoma.
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Group-D (Malignant Tumour - Colorectal Carcinoma)

Mean.:l:S.D 44.12.:1:20.90 16.13.:1:10.72 2.14.:1:1.74
P Value (a) < 0.001 <0.001 <0.05
(b) < 0.001 NS < 0.01

(c) < 0.001 < 0.001 < 0.01

(d) < 0.001 < 0.001 < 0.01

Group-E (Colorectal Carcinoma with Schistosomiasis)

Mean.:l:SD 45.38.:1:27.98 29.58:t8.99 2.94:t 1.52
(a) < 0.001 <0.001 < 0.001

(b) < 0.001 < 0.025 <0.02
(c) < 0.001 < 0.001 < 0.001

(d) <0.02 < 0.001 < 0.001
(e) NS < 0.001 NS
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Table-2 : Serum CEA, AFP, and B-HCG in different levels of tumour differentiation

Number in parenthesis indicates number of subjects studied.

(a) P Value after comparison with well differentiated tumor group

(b) P Value after comparison with well differentiated group

(c) P Value after comparison with moderately differentiated group.

AFP was significantly decreased in moderately differentiated carcinoma and
insignificantly decreased in poorly differentiated carcinoma.

* Stage D was not included in the study because the number of patients studied was
two only.

No significant difference could be detected in B-HCG levels in moderately and poorly
differentiated carcinoma compared to well differentiated carcinoma.

Table-3 shows the levels of tumour markers in different stages of the disease. Mean
CEA level in patients with Stage Band C was significantly higher than those of patients
with Stage A. On the other hand, no significant difference was observed between Stage C
and B. In case of AFP, no significant difference was observed between Stage Band C when
compared with stage A while there was a significant difference between Stage Band
C. No statistically significant difference was found in the levels of B-HCG in patients with
Stage B & C.
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Tumor CEA AFP B-HCG
Differentiation (ug/L) (KU/L) (mlu/mL)

Well differentiation 21.48;t12.8 23.1 O;t10.97 2.43;t1.83
(16)
Mean ;tSD
P (a) NS <0.05 NS

Moderately differentiated
(6) 29.62;t19.26 15.0;t 19.26 1.36;t0.66
Mean;tSD
P (a) NS < 0.05 NS

Poorly differentiated
(10) 101.27;t58.11 17.49;t9.08 2.80;t1.05
Mean;tSD
P (b) <0.001 NS NS

(c) <0.01 NS <0.01
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Table-3 : Serum CEA. AFP and B-HCG I~vels at different stages of colorectal carcinoma

Number in parenthesis indicates number of samples
(a) P Value after comparison-of stage B with A and stage C with A
(b) P Valueafter comparison of stage C with stage B.

Discussion:

The value of any circulating tumour marker depends upon its relative merits in

screening of any asymptomatic disease. Its use in the diagnosis of a particular cancer would
depend upon its ability to predict the extent of disease and hence the prognosis in addition
to its feasibility in monitoring the response of the disease to therapy. Early detection of cancer
includes mass screening and selective screening. Selective screening is limited to high risk

group such as ulcerative colitis and adenomatous polypi. The results of present study showed
no changes in the serum levels of the three tumour markers in ulcerative colitis and thereby
are in agreement with reports of Hammerberg11.

CEA is widely used as a tumour marker in many malignancies such as cancer of colon,
cancer of lung and breast cancer. Monitoring of therapy in cancer colon was done by using
CEA11. Serum levels of CEA in patients with adenomatous polypi in the present study were
significantly elevated while levels remained the same in ulcerative colitis. An elevation of CEA
wasalsorecordedby Moore12. Doo13 foundacorrelationbetweenthesizeofthetumourand
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Staging CEA AFP B-HCG
of tumor (mg/L) MUlL (mlu/mL)

STAGE A 10.92 18.31 1.86
Mean :t. :t. :t.
:t.SD 8.52 9.0 0.9

(10)

STAGE 8 48.35 23.37 2.57
Mean :t. :t. :t.
:t.SD 29.21 7.26 1.72
(14)
P (a) < 0.01 NS NS

STAGE C 79.21 10.82 2.35
Mean:t. :t. :t. :t.
SD 37.85 5.7 0.78

(6)
(a) < 0.05 NS NS

P

(b) NS < 0.01
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the level of CEA in patients with adenomatous polypi and hence patients with high level of
CEA maybeconsideredto beat an increasedrisk.The mechanismofelevation of serum level
of CEA in adenomatous polypi may be attributed to secretion of CEA by tumour cells. The
insignificant change in CEA in Schistosomiasispatients could beexplained on the basis that
schistosomiasis cannot influence the expression of genes coding for that antigen. The
observed increased levels of CEA in colorectal carcinoma cases in the present study is in
agreement with the results reported earlierl4-15.Increased sery'm levels of CEA in cancer
cases may be due to the secretion of CEA by tumour cells. Elevati~ of CEA in patients with
colorectal carcinoma associated with Schistosomiasis than colorectal carcinoma alone may
be due to a derangement of hepatocellular function as a result of fibrotic lesions caused by
Schistosomal granuloma leading to the clearance of the antigen from circulation.

In the present study, a relationship has been observed between the levels of CEA in
serum andthe differentiation of the tumour. Poorlydifferentiatedtumour showed a highserum
level of CEA than well and moderately differentiated tumour. A correlation was reported
between tumour differentiation and high levesl CEA and found that the well differentiated
tumour showed high levels of CEA and poorly differentiated tumour exhibited low levels of
CEA 16. On the other hand, Bivins17found that the plasma CEA concentration was not related
to tumour differentiation.

In the present study, stage Band C exhibited high levels of CEA rather that stage A.
In patients with colorectal carcinoma about 65% cases will have elevated levels of serum
CEA. When analyzed interms of the stage of the disease,40-60% with localized tumours and
nearly 100% of those with metastatic disease will have elevated levels of CEN.

In this study the change in its levelswere not statistically significant in ulcerative colitis
and adenomatous polypi while it reached to a significant levels in other groups of patients
when compared to controls. Bout18 reported that the pathological changes are genrerally
associated with liver affection leading to increased levels of AFP in Schistosomiasis
patients8. It was found that serum AFP level in cases with colorectal carcinoma alone was
not significantly elevated when compared to Schistosomal group (Table-I). However, AFP
concentration was significantly elevated in colorectal carcinoma associated with
Schistosomiasis (present study). This may be explained to be due to insufficiency in liver
function or to granulomatous response indeced by egg soluble antignes18.

No significant differences in the levels of AFP were found between poorly
differentiated, moderate and well differentiated tumour. As regardsto the relationof the AFP
to tumour stages, a statistically significant decrease was found in stage C compared to
stage A.

The third marker examined was B-HCG. This marker was not found to be changed in
ulcerative colitis, Schistosomiasis and bening tumours while it was found to be elevated in
colorectal carcinoma whether associated with Schistosomiasis or not. In the present study,

no significant change was observed in the levelsof B-HCG in cases of colorectal carcinoma
alone when compared to Schistosomal group while a significant elevation in serum B-HCG
level was found in colorectal carcinoma associated with Schistosomisasis when compared
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to Schistosomiasis alone. This may be attributed to the hepatic inactivation of this
hormone because of the disturbed liver function resulting from interference of hepaticblood
flow due to Schistosomal hepatic fibrosis. These results are in agreement with earlier
studies 6,7. No relationship was observed between B-HCG levels and staging of tumours
(Table-3).

It may be that Schistosomiasis affection must be taken into consideration when tumour
markers are used for the early detection, diagnosis and prognosis of any cancer as it is clear
from the present study that Schistosomiasis infection brings about increase ih the levels of
some tumour markers.
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