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ABSTRACT
Introduction: Colorectal Carcinoma (CRC) is one of the 
significant causes of fatality worldwide. High-grade and high-
stage cancers contribute to this fatality. In most terminal cases, 
new immunomarkers (CD55 and CD59) are commonly detected 
as positive. The expression of these immunomarkers and their 
clinical relevance in CRC has not yet been firmly established. 
While their upregulation has been demonstrated in some CRC 
several groups have also reported that they are not highly 
expressed in CRC tissues.

Aim: To study the expression of CD55 and CD59 in CRC.

Materials and Methods: This was a cross-sectional study 
involving 90 patients with colorectal growth, conducted from 
February 2020 to July 2021 in the Department of Pathology 
in collaboration with the Department of General Surgery at 
Nil Ratan Sircar Medical College, Kolkata, West Bengal, India. 
Histopathological findings were evaluated, and associations of 
grading, staging, tumour type, tumour location, age, and sex 
were studied with immunomarkers (CD55 and CD59). Clinical 
parameters of the patients with CRC diagnosed by colonoscopic 
biopsy were also studied, including age, sex, clinical pictures, 
food habits, family history of CRC, and prior chemotherapy. 
The Chi-square test was used to determine the significance of 
the study. Data were analysed using the Statistical Package for 

the Social Sciences (SPSS) version 27.0 (IBM, Illinois, US). A 
p-value of ≤0.05 was considered statistically significant.

Results: A total of 90 CRC patients were included in this study, 
with the majority being male 56 (62.2%) aged 51-60 years. Most 
cases 59 (65.6%) were moderately differentiated adenocarcinoma, 
followed by poorly differentiated adenocarcinoma 18 (20%) 
and well-differentiated adenocarcinoma 13 (14.4%). About 62 
(68.9%) and 28 (31.1%) patients showed strong and weak CD55 
expression, respectively. In total, 65 (72.2%) and 25 (27.8%) 
patients exhibited strong and weak CD59 expression, respectively. 
The association of CRC grade and stage with CD55 and CD59 
was significant (p-value=0.0001, p-value=0.0013, p-value=0.0001, 
and p-value=0.0001, respectively).

Conclusion: There are several variables to consider during the 
histopathological reporting of CRC, with tumour differentiation, 
grade, and stage being among the most important. Particularly, 
high-grade (poorly differentiated) and high-stage adenocarcinomas 
demonstrate enhanced expression of CD55 and CD59, indicating 
a poor prognosis. It is essential for pathologists to meticulously 
perform grossing and reporting of CRC and dispatch the 
histopathology report after proper clinicopathological correlations. 
These immunomarkers can also be included in a routine IHC panel 
for prognostic and therapeutic purposes.

Keywords: Adenocarcinoma, Immunohistochemistry, Membrane bound complement regulatory proteins, 
 Tumour grade, Tumour stage

INTRODUCTION
Cancer is undoubtedly a worrisome disease in our country, leading 
to increased morbidity and mortality worldwide. The main cause 
of mortality associated with this cancer is tumour invasion and 
metastasis. There are many factors that determine the prognosis 
of this cancer, with two important factors being the level of invasion 
and lymph node metastasis. Node-negative disease usually shows 
a favourable clinical course. It is also observed that approximately 
one-third of node-negative CRC cases show recurrence and 
disease progression. It is probably due to a failure to detect 
occult disease [1]. During the progression of the tumour, aberrant 
genetic changes occur early. To predict the potentiality of tumour 
metastasis, molecular profiling of specific tumour markers in the 
primary tumour may be helpful [2]. There are different complement 
proteins in our body that help fight against tumour formation. 
Among them, some are known as Decay Accelerating Factor (DAF) 
or membrane-bound Complement Regulatory Proteins (mCRPs), 
for example, CD55, CD59, and CD46. Their roles are currently 
being studied by immunohistochemistry. Recent studies report 
that aberrantly expressed mCRPs in cancer cells escape from 
complement-mediated cell lysis [1-3]. The aberrantly expressed 
or upregulated mCRPs in some cancer cells inhibit the activation 
of complements and the formation of the Membrane Attack 

Complex (MAC). They also block the activation of T cells, their 
proliferation, and differentiation. In this way, they help tumour cells 
escape from immune attack, leading to poor prognoses for patients 
with tumour [4].

It has been demonstrated that novel anti-CD55 and CD59 antibodies 
suppress colorectal tumorigenesis in subsets of colorectal cancer 
tissues. These antibodies activate different complements and cause 
cancer cell death through the production of proinflammatory cytokines 
[5]. Additionally, they can kill cancer cells by expanding natural killer 
cells and/or stimulating macrophage-mediated antibody-dependent 
cell-mediated cytotoxicity. The discovery of 5-fluorouracil (5-FU) in 
1957 was a landmark advance for CRC patients and has since been 
used as one of the first-line treatments in advanced CRC [6]. 
However, many cases are facing resistance to it [5]. Importantly, 
combinational therapy with these novel anti-CD55 and anti-CD59 
antibodies with 5-FU may enhance the therapeutic effect against CRC. 
Interestingly, the stools of CRC patients contain soluble CD55 and 
CD59, possibly mediated by metalloproteinase-7 [6]. This suggests 
that these immunomarkers may be used as a markers for CRC, 
and these antibodies could potentially be utilised for CRC diagnosis 
and therapeutics.

Therefore, the primary aim was to assess the expression of CD55 
and CD59 in colorectal cancer, while objectives were:
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1. To determine the clinical parameters of the patients.

2. To identify the histological findings of different CRC

3. To determine the grading and staging (TNM) of CRC.

4. To evaluate the expression of CD55 and CD59 in histologically 
diagnosed carcinomatous colorectal tissue.

5. To examine the association of CD55 and CD59 expression 
with different clinical parameters (age, sex, tumour location, 
and tumour type) as well as the grade and stage of CRC.

MATERIALS AND METHODS
The present study was a prospective, cross-sectional, institution-based 
study conducted in the Department of Pathology in collaboration 
with the Department of General Surgery at Nil Ratan Sircar Medical 
College and Hospital (NRSMCH), Kolkata, West Bengal, India, for a 
period of 18 months (February 2020 to July 2021). The total number 
of study participants in this study was 90. The study was approved 
by the Institutional Ethical Committee (IEC) and was assigned the IEC 
number: Memo number- NO/NMC/693, Dated-10.02.2020.

Inclusion criteria: All specimens of colorectal growth obtained from 
all types of colectomy, abdominoperineal resection, and anterior 
resection, which were subsequently diagnosed histologically as 
CRC were included in the study.

Exclusion criteria: Benign and inflammatory (non malignant) lesions 
of the colon, malignant lesions not arising from the colon were 
excluded from the study.

Study Procedure
While undertaking this study, voluntary written informed consent was 
obtained from each patient, and full confidentiality of the patients 
was maintained. The study included all admitted indoor patients 
with a preoperative diagnosis of adenocarcinoma by colonoscopic 
biopsy. All types of colectomies, abdominoperineal resection, and 
anterior resection were performed in the Department of General 
Surgery at NRSMCH, and corresponding specimens were received 
in the Department of Pathology, NRSMCH, meeting the inclusion 
criteria during the study period. The grossing and reporting of the 
specimens were conducted according to the College of American 
Pathologists (CAP) Protocol [1].

The biopsy procedure involved removing the affected colorectal 
tissue from the patients under anaesthesia and sending it to the 
laboratory in an adequate amount of 10% Neutral Buffer Formalin 
(NBF) (1:10 dilution of a 37% formaldehyde stock solution) with proper 
labeling. The samples were kept for proper fixation for a minimum 
of 24 hours followed by grossing. Representative sections were 
taken from the tumour proper (3 sections-full thickness, including 
serosa), adjacent apparently uninvolved colonic mucosa (1 section), 
resection margins (proximal, distal, circumferential, if applicable), 
omental tissue (3 sections to look for any tumour deposit), and 
lymph nodes in the attached mesentery. Characteristics such as 
colour, consistency, necrosis, haemorrhage, calcification, etc., were 
also noted. A meticulous search was conducted for lymph nodes 
sent separately. After grossing, the tissue was dehydrated in graded 
ethyl alcohol (100%, 90%, 80%, 70%), cleared with xylene, and 
embedded in liquid paraffin (melting point 50-60°C) for proper block 
preparation in a Leuckart mold block using paraffin. sections were 
cut at a thickness of 4 µm using a Leica rotary microtome followed 
by Haematoxylin and Eosin (H&E) staining. Broders grading and 
staging (TNM) of CRC were performed through histopathological 
examination [1]. Grade-1 indicates a tumour with >95% gland 
formation, grade-2 indicates 50-95% gland formation, and grade-3 
indicates 0-50% gland formation [1].

Immunohistochemical methods and analysis [1]: For the 
immunohistochemical analysis of CD55 and CD59, 3.0 µm 
paraffin sections were taken on poly-L-lysine-coated slides and 
deparaffinised in xylene, followed by hydration in descending grades 

of ethanol. Antigen retrieval was performed by heating sections at 
95ºC (3 cycles of 5 minutes each for CD55 and CD59) in citrate 
buffer using an antigen retriever system (BioGenex, USA). Sections 
were then incubated with power block (Biogenex, USA) for 10 minutes 
to reduce non specific antibody binding, followed by incubation 
with primary antibodies (CD55-Rabbit polyclonal antibody and 
CD59-Rabbit polyclonal antibody) for one hour at 4ºC. After three 
washes with Trisphosphate Buffer Solution (TBS), a secondary 
antibody was added and incubated for 30 minutes. After a further 
three washes with TBS, 3,3´-diaminobenzidine substrate (DAB 
tetrahydrochloride) was applied to the sections for 10 minutes, and 
the sections were counterstained with Haematoxylin, dehydrated 
with ethanol and Xylene, and permanently mounted with DPX. In 
all the above immunostaining, cell counting was done in the areas 
where the tumour was most prominent. Areas of haemorrhage and 
necrosis were avoided. The immunohistochemical reports were 
mostly completed within three weeks after the clinical correlation 
of each case.

Internal control: Normal colonic mucosa.

Positive control: Previously known case of CRC (CD55 and CD59 
positive case).

Negative control: Omitting the primary antibody.

The expression of CD55 and CD59 was observed at the membrane 
and cytoplasm.

A standard immunoreactivity scoring system was followed [7], 
based on: a) the percentage of stained cells (0 points-4 points); and 
b) the intensity of stained cells (0 points-3 points).

a) Percentage of stained cells (0 point- 4 points).

 0 5% or less

 1 6% to 25%

 2 26 % to 50%

 3 51% to 75%

 4 Greater than 75%

b) Intensity of stained cells (0 point-3 points).

 0 No stain

 1 Mild (buff)

 2 Moderate (yellow)

 3 Strong (brown)

a and b were multiplied together to obtain the final score. The 
staining score was stratified as weak (score range 0 to 4) or strong 
(score range 5 to 12) based on the proportion and intensity of 
positively stained cancer cells. 

The following parameters were evaluated for association of 
immunomarkers (CD55 and CD59: 

1) Clinical parameters (age, sex, clinical presentations, their duration, 
food habits, family history of CRC, prior chemotherapy, etc.).

2) Histopathological findings (type of colorectal cancer, their 
differentiation/grading, and staging) were evaluated.

STATISTICAL ANALYSIS
For statistical analysis, data were entered into Microsoft Excel (MS). 
The data were summarised as numbers, means±standard deviations 
(SD) for numerical variables and as percentages (%), and ranges for 
categorical variables. The Chi-square test was used to determine 
the significance of the study. Data analysis was conducted using 
SPSS version 27.0 (IBM, Illinois, US) and GraphPad Prism version 
5. A p-value of ≤0.05 was considered statistically significant.

RESULTS
A total of 90 CRC patients were included in this study, with the 
maximum number of patients, 30 (33.30%), belonging to the 51-
60 age group [Table/Fig-1]. The mean age was 52.32±14.007 years, 
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with the minimum and maximum ages being 16 years and 79 years, 
respectively.

Age in years

CD55 CD59

Strong Weak Strong Weak

<30 (08) 06 02 04 04

31-40 (10) 09 01 09 01

41-50 (17) 13 04 11 06

51-60 (30) 20 10 22 08

61-70 (21) 10 11 16 05

71-80 (04) 04 00 03 01

Total (90) 62 28 65 25

[Table/Fig-1]: Frequency and expression of CD55 and CD59 with age.

Male preponderance was observed, with 56 (62.2%) cases being 
male. The number of male and female patients were 56 (62.2%) 
and 34 (37.8%), respectively [Table/Fig-2].

CD55 Strong Weak CD59 Strong Weak

Male (56) 38 18 Male 37 19

Female (34) 24 10 Female 28 06

Total (90) 62 28 65 25

[Table/Fig-2]: Frequency and expression of CD55 and CD59 with gender.

Symptoms are shown in [Table/Fig-3]. Only 09 (10.%) patients 
had a positive family history of CRC. A total of 77 (85.6%) patients 
consumed a non vegetarian diet, while 13 (14.4%) patients 
consumed a vegetarian diet.

The rectum was the predominant site of involvement in 32 (34.4%) 
patients, while the descending colon (01) was the least involved site 
with only 01 (01.11%) patient [Table/Fig-4].

Tumour site

CD55 CD59

Strong Weak Strong Weak

Ascending colon (11) 07 04 07 04

Caecum (27) 18 09 24 03

Descending colon (01) 01 00 01 00

Rectum (32) 21 11 24 08

Sigmoid colon (15) 11 04 08 07

Transverse colon (04) 04 00 01 03

Total (90) 62 28 65 25

[Table/Fig-4]: Frequency and expression of CD55 and CD59 with tumour site.

In terms of histological types, 77 (85.6%) patients were diagnosed 
with adenocarcinoma-No Special Type (NST), other types are 
shown in [Table/Fig-5].

Tumour type

CD55 CD59

Strong Weak Strong Weak

Adecocarcinoma –NST (77) 56 21 58 19

Mucinous adenocarcinoma (12) 05 07 06 06

Signet ring adenocarcinoma (1) 01 00 01 00

Total 62 28 65 25

[Table/Fig-5]: Frequency and expression of CD55 and CD59 with tumour types.

Histopathological grade of lesion n (%)

Well-Differentiated (WD) 13 (14.4)

Moderately Differentiated (MD) 59 (65.6)

Poorly Differentiated (PD) 18 (20)

[Table/Fig-6]: Distribution of patients according to histological grade.

[Table/Fig-7]: a) Photomicrograph showing well differentiated adenocarcinoma 
(H&E, X400); b) Weak expression of CD55 in the cytoplasm and membrane (X400); 
c) Weak expression of CD59 in the cytoplasm and membrane (X400).

[Table/Fig-8]: a) Photomicrograph showing moderately differentiated adenocarcinoma 
(H&E, X400); b) Strong expression of CD55 in the cytoplasm and membrane (X400); 
c) Strong expression of CD59 in the cytoplasm and membrane (X400).

[Table/Fig-9]: a) Photomicrograph showing poorly differentiated adenocarcinoma 
(H&E, X400); b) Strong expression of CD55 in the cytoplasm and membrane 
(X400); c) Strong expression of CD59 in the cytoplasm and membrane (X400).

The majority of patients, 44 (48.9%), were in stage three [Table/Fig-
10]. A total of 36 (40.00%) patients had stage pT3N0M0, followed by 
26 (28.88%) with pT3N1M0, 05 (05.6%) with pT2N0M0, 04 (04.4%) 
with pT3N1bM0, pT3N1aM0, and pT4aN0M0 each, 03 (03.3%) 
with pT1N1M0, pT2N1aM0, and pT3N2aM0 each, and 02 (02.2%) 
with pT4N0M0.

Clinical history n (%)

Bleeding per rectum 44 (48.9)

Pain abdomen 28 (31.1)

Altered bowel habit 18 (20)

[Table/Fig-3]: Distribution of patients according to symptoms.

TNM stage n (%)

I 06 (06.7)

II 36 (40)

III 44 (48.9)

IV 04 (04.4)

[Table/Fig-10]: Distribution of patients according to TNM Staging.

Immunomarkers Intensity n (%)

CD55

Strong 62 (68.9)

Weak 28 (31.1)

Total 90 (100)

CD59

Strong 65 (72.2)

Weak 25 (27.8)

Total 90 (100)

[Table/Fig-11]: Frequency and expression of CD55 and CD59 in colorectal cancer.
Among the adenocarcinomas, distribution of well, moderate and 
poorly differentiated is shown in [Table/Fig-6-9].

Strong and weak intensity of CD55 and CD59 is shown in  
[Table/Fig-11].

Regarding the expression of CD55 with the grade of the tumour, mostly 
weak expression was observed in well-differentiated adenocarcinomas. 
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Among the 59 moderately differentiated carcinomas, 42 (71.18%) 
exhibited strong expression, and 17 (28.82%) showed weak 
expression. All 18 poorly differentiated carcinomas showed strong 
expression (100.00%) [Table/Fig-12].

Tumour grading Strong Weak Total

Well-differentiated adenocarcinoma 02.0 11.0 13.0

Moderately differentiated adenocarcinoma 42.0 17.0 59.0

Poorly differentiated adenocarcinoma 18.0 0 18.0

Total 62.0 28.0 90.0

[Table/Fig-12]: Grading of CRC with expression of CD55.

Tumour grading Strong Weak Total

Well differentiated adenocarcinoma 02.0 11.0 13.0

Moderately differentiated adenocarcinoma 46.0 13.0 59.0

Poorly differentiated adenocarcinoma 17.0 1.0 18.0

Total 65.0 25.0 90.0

[Table/Fig-13]: Grading of CRC with expression of CD59.

Concerning the expression of CD59 with the grade of the tumour, 
predominantly weak expression of CD59 was noted in well-
differentiated adenocarcinomas. Out of 59 cases of moderately 
differentiated adenocarcinomas, 46 cases (77.97%) showed strong 
expression, while 13 cases (22.03%) exhibited weak expression. 
Among the 18 poorly differentiated adenocarcinoma cases, 17 cases 
(94.44%) demonstrated strong expression, and 01 case (05.56%) 
showed weak expression [Table/Fig-13].

DISCUSSION
The CRCs are the third most common carcinoma worldwide [8]. 
As a result, many studies and research works have been done and 
are being conducted. More frequently, some newer parameters and 
markers are being used to detect and prognosticate these tumours 
as our knowledge regarding CRCs is continuously updated. 
Enhanced CD55 expression is found not only in CRC [9] but also 
in malignancies of the lung [10], stomach [11], breast [12], ovary 
[13], prostate [14], cervix [15], and leukemia [16]. High expression of 
CD55 and CD59 is a poor indicator of colorectal cancer [17,18]. One 
should also keep in mind that CD55 is also expressed in malaria, 
protein-losing enteropathy, and some autoimmune diseases [19-21].

Cancer is strongly age-related. The incidence rises progressively 
with age. Present study showed that the mean±SD age of the 
study population was 52.32±14.007 years. The majority belonged 
to the 50 to 60 years age group with a minimum age of 16 years 
and a maximum age of 79 years. Out of 90 cases, 18 (20.00%) 
cases were from the age group <40 years, while the remaining 72 
(80.00%) cases were above 40 years of age similar to the study by 
Patil SP et al., [22]. In their study, the mean age of the patients was 
47.20 years, and the age range was 11 years to 85 years. The mean 
age at diagnosis was 58.4 years, and the range was 23-85 years in 
the study of Peedikayil MC et al., [23].

The present study showed a slight increase in the incidence of CRC 
in males, 56 (62.2%), compared to females, 34 (37.8%), resulting 
in a male-to-female ratio of 1.64:1. Similar results were reported by 
Nayak SP et al., (Male-40, female-26, M: F ratio-1.53:1) [24], and 
Laishram RS et al., (Male-50, female-31, M: F ratio-1.61:1) [25].

In CRC, dietary factors play an important role; there is a close 
correlation between meat consumption and the incidence of large-
bowel cancer. In this study, 13 patients (14.4%) were vegetarian, 
and the remaining 77 cases (85.6%) were non vegetarian, similar to 
the study by Laishram RS et al., (vegetarian-21, 15.75% and non-
vegetarian-37, 84.25%) [25]. A positive family history was noted in 
only 09 cases (10.00%), similar to the study by Nayak SP et al., 
(20 cases, 14.56%) [24]. Symptomatically, 44 (48.9%) patients 
presented with rectal bleeding, 28 (31.1%) with abdominal pain, 
and 18 (20.00%) with altered bowel habits, similar to the findings 
of the study by Patil SP et al., (n=62, rectal bleeding 28 (45.16%), 
abdominal pain 20 (32.25%), and altered bowel habits in 10 cases 
(16.12%) [22]. The most common site of the lesion was the rectum 
32 (35.55%), followed by the caecum 27 (30.00%), sigmoid colon 
15 (16.66%), ascending colon 11 (12.22%), transverse colon 04 
(04.44%), with the rarest being the descending colon 01 (01.11%) 
[Table/Fig-4]. Similar findings were observed in other studies as well 
[22,25-28]. Peedikayil MC et al., found that most of the tumours 
(N= 163, 74.00%) were located distal to the splenic flexure [23]. 
Nayak SP et al., found the commonest site of involvement to be the 
sigmoid colon {N=45, 25 (37.00%)}, followed by the caecum (10) 
and rectum (10) 18.50% each [24].

Microscopically, adenocarcinoma- NST was the most common 
histological type, accounting for 77 (85.6%) cases, followed by 
mucinous adenocarcinoma 12 (13.6%) and signet ring cell carcinoma 
1 (01.1%) in the present study. Among the adenocarcinoma NST 
category, moderately differentiated tumours were the most frequent, 

Parameters

CD55 
 Chi-square 

value
CD55 

 p-value

CD59 
Chi-square 

value
CD59 

 p-value

Histological grade 
of cancer

25.6386
0.0001

Significant 
26.3348

0.0001
Significant

TNM staging 25.3372
0.0013

Significant
31.4685

0.0001
Significant

Regarding the expression of CD55 with the stage of the tumour, 
Stage-III and Stage-IV cancers exhibited stronger expression of 
CD55 (44 cases, 91.66% out of 48 cases) compared to Stage-I and 
Stage-II cancers (18 cases, 42.85% out of 42 cases) [Table/Fig-14].

TNM stage
Strong
n (%)

Weak
n (%)

Total
n (%)

I 01 (16.7) 05 (83.3) 06 (100)

II 18 (50) 18 (50) 36 (100)

III 42 (95.4) 02 (04.6) 44 (100)

IV 04 (100) 0 04 (100)

Total 65 (72.2) 25 (27.8) 90 (100)

[Table/Fig-15]: Distribution of patients according to TNM staging with expression 
of CD59.

TNM stage
Strong
n (%)

Weak
n (%)

Total
n (%)

I 02 (33.3) 04 (66.7) 06 (100)

II 16 (44.4) 20 (55.6) 36 (100)

III 40 (90.9) 04 (90.1) 44 (100)

IV 04 (100) 0 04 (100)

Total 62 (68.9) 28 (31.1) 90 (100)

[Table/Fig-14]: Distribution of patients according to TNM staging with expression 
of CD55.

In this study, Stage-III and Stage-IV cancers showed stronger 
expression of CD59 (46 cases, 95.83% out of 48 cases) than 
Stage-I and Stage-II cancers (19 cases, 45.23% out of 42 cases) 
[Table/Fig-15]. The association of both marker expressions with 
TNM staging and histological grade was found to be statistically 
significant [Table/Fig-16].

Age 8.9833
0.1097

Insignificant
4.2220

0.5179
Insignificant

Sex 0.0736
0.7861

Insignificant
2.7954

0.0945
Insignificant

Tumour site 2.7592
0.7371

Insignificant
4.7642

0.0582
Insignificant

Tumour type 5.1301
0.0769

Insignificant
3.7079

0.1566
Insignificant

[Table/Fig-16]: Association of tumour grade, stage, age, sex, tumour location and 
tumour type with the CD55 and CD59.
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with 59 (65.6%) cases, followed by poorly differentiated with 18 
(20%) and well-differentiated tumours with 13 (14.4%) cases [Table/
Fig-6]. This finding was similar to the study by Wong SCC et al., [29]. 
In the present study, the most common TNM staging was Stage-III, 
followed by Stage-II [Table/Fig-10]. This was in accordance with the 
observations of Wong SCC et al., {Stage-III-48 (52.76%), Stage-II-
32 (42.56%)} [29] and Jass JR {Stage-III- 41 (42.76%), Stage-II-35 
(40.96%)}, respectively [30]. Mesenteric lymph nodes were tested 
positive in 47 (52.22%) cases. The maximum number of lymph node 
involvements in this study was 09 in a single case. Out of 90 cases, 
only 05 (05.55%) patients had distant metastasis, with 03 patients 
having metastasis in the liver, 01 patient in the lung, and 01 female 
patient in the brain.

Immunohistochemically, CD55 was abundant in colorectal cancer 
tissue, but its intensity of expression was much lower in normal 
colonic tissue. Out of 90 histologically proven normal tissues, weak 
expression of CD55 was noted in 82 tissues (91.11%) and strong 
expression in 8 tissues (08.89%), while among 90 histologically proven 
cancerous tissues, 62 (68.9%) had strong expression and 28 (31.1%) 
had weak expression of CD55 [Table/Fig-11]. This result was similar 
to the study by Koretz K et al., {n=88, 57 (64.77%) strong and 31 
(35.23%) weak} and Shang Y et al., {n=56, 43 (76.78%) strong and 13 
(23.22%) weak} [9,31]. In this study, the association of the expression 
of CD55 with the age of the patient (p-value=0.1097), sex of the 
patient (p-value=0.7861), location of the tumour (p-value=0.7371), and 
histological type of the tumour (p-value=0.0769) were not significant. 
These findings were in concordance with the findings of the study done 
by Shang Y et al., (p-value=0.1207, p-value=0.5462, p-value=0.6545, 
p-value=0.0834) [31]. The association of the grade of the tumour with 
the expression of CD55 was statistically significant. The chi-square 
value and p-value were 25.6386 and 0.0001, respectively [Table/
Fig-15]. These findings were consistent with the study conducted by 
Shang Y et al., (p-value=0.0054) [31]. While CD55 upregulation in CRC 
has been demonstrated in some studies [9,32,33], several groups 
have not found high expression of CD55 in colorectal tumour tissues 
[34]. Regarding the expression of CD55 with the stage of the tumour, 
a statistically significant association was found (p-value=0.0013) with 
a chi-square value of 25.3372 [Table/Fig-15], similar to the study by 
Shang Y et al., (p-value=0.0034) [31].

Immunohistochemically, the expression of CD59 was abundant in 
CRC tissue, but its intensity of expression was much lower in normal 
colon tissue. Out of 90 histologically proven normal tissues, weak 
expression of CD59 was found in 84 tissues (93.3%) and strong 
expression in 06 tissues (06.7%), while among 90 histologically 
proven cancerous tissues, 65 cases (72.22%) had strong expression 
and 25 cases (27.78%) had weak expression of CD59 [Table/Fig-
11], similar to the study by Shang Y et al., {N-56, 41 (73.21%) 
strong, 15 weak (26.79%)} [31].

No significant association of the expression of CD59 with the age of 
the patient (p-value=0.5179), sex of the patient (p-value=0.0945), 
location of the tumour (p-value=0.0582), and histological type 
of the tumour (p-value=0.1566) was noted. These findings 
were consistent with the study conducted by Shang Y et al., 
(p-value=0.6712, p-value=0.1013, p-value=0.0654, p-value=0.1656) 
[31]. A significant association of the expression of CD59 with the 
grade of the tumour was found in this study. The association of the 
grade of the tumour with the expression of CD59 was statistically 
significant (p-value=0.0001) with a chi-square value of 26.3348 
[Table/Fig-15], similar to the study conducted by Shang Y et al., 
(p-value=0.0002) [31]. In this study, Stage-III and Stage-IV cancer 
exhibited stronger expression than Stage-I and Stage-II cancer. A 
statistically significant association between the stage of the tumour 
and the expression of CD59 (p-value=0.0001) with a chi-square 
value of 31.4685 was found [Table/Fig-15], similar to the study by 
Shang Y et al., (p-value=0.0003) [31]. Watson NF et al., observed 

the expression of CD59 in 69 (15.00%) of cases overall, and it was 
significantly associated with tumour grade but not with tumour site, 
stage, or histological type [18]. Fonsatti E et al., had given major 
emphasis on CD59 extensively on solid malignancies, and clinical 
approaches of humoral immunotherapy also had been implemented 
by them [35].

Limitation(s)
Survival analysis of the patients (to understand the prognosis) as 
well as the follow-up of the patients was not conducted. The study 
did not focus on the association of CD46 (a type of DAF) with the 
parameters mentioned above. The stool of CRC patients was not 
examined for soluble CD55 due to limited resources in this study. 
All cancer patients were treated with 5-FU and not with novel anti-
CD55 or CD59 antibody drugs. Since this study was conducted 
at a single centre in Kolkata, the results cannot be generalised to 
all regions.

CONCLUSION(S)
The incidence of CRC is gradually increasing in our country. Since the 
clinical and histopathological presentations vary from case to case, 
clinicopathological association is crucial for prognostic purposes. 
Immunohistochemical associations of CD55 and CD59 can be 
performed in CRC, as high-grade (poorly differentiated) and high-
staged adenocarcinoma commonly show increased expression of 
these new markers, ultimately leading to a poor prognosis for the 
patient. This may help in guiding the early initiation of treatment in 
the future.
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