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Among cancer patients'colorectal carcinomaabbreviated as CRCis the one of the chief cause of
death Objective: To study the biological characteristics and types of colorectal cancer, and its
correlationwith various age groups and gender. Methods: It was descriptive study carried outin
different surgical units of LUMHS Jamshoro, Sindh for period of 2 years including 115 patients.
Biopsy was performed to diagnose colorectal carcinoma after getting consent from patients
and the immune histochemical analysis was performed. Results: The age range of patients
diagnosed with colorectal cancer were above 60 years males. Majority of patients showed per
rectal bleeding with positive family history. Patients were also observed to be associated with
different types of colorectal carcinomas including rectal, mucinous, well differentiated,
moderately differentiated and poorly differentiated. The analysis of TNM classification showed
majority at in stage Il, also some were in stage 1V (8.09%). The biological markers showed P53
and BCL2 the most common and cytokeratin and P53 were found significantly positive in age
group of 31-45yeras and 46-60 years Additionally, HER2, P53 VEGF showed significantly(p=0.05)
higher rates in males. Conclusion: Mucinous carcinoma was most common colorectal cancer,
andbiological markers P53 and BCL2 were frequently common.

INTRODUCTION

Among cancer patients' colorectal carcinoma abbreviated
as CRC is the one of the chief cause of death [1]. Genetic
mutations in CRC is the cause of 5% deaths [2] and its
prevalence in both developed and developing countries is
increasing[3]inage groups of 45 years to 65 yearsand also
in younger population [4]. The chief risk factors of CRC
include dietary, nutritionals and lifestyle-related factors,
higher intakes of alcohol, processed and red meat, limited
exercise and physical activity and obesity while the natural
protective factors against CRC includes higher intakes of,
leafy and green vegetables, dietary fiber, micronutrients
like calcium and folate, found in fruits and vegetables [5].
According to [6] the survival rate of colorectal cancer is

58% to 65% if diagnosed early can be treated. Worldwide,
colorectal carcinoma is becoming the leading cause of
cancer-related so, researchers are focusing the
development of biomarkers used to precisely diagnose and
predict treatment outcomes. The TNM criteria, which has
been used shows substantial over or under treatment of
CRC. Therefore, it is the need of the time to develop
modern, efficient and precise biomarkers to ensure
significant treatment strategies leading toward precise
medication [7]. This can and was previously achieved by
advancingin molecular genetics of colorectal cancer(CRC)
to develop specific biomarkers used as diagnostic,
prognostic markers, and markers of treatment responses
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[8]. Such biomarkers arre: "Epidermal Growth Factor
Receptor (EGFR), Human Epidermal Growth Factor
Receptor 2 (HER2), bcl -2 proto-oncogene”, pb3, Ki67 and
Vascular endothelial growth factor (VEGF)'. “Epidermal
Growth Factor Receptor (EGFR)"is a ErbB receptor related
and other tyrosine kinases includes "EGFR (ErbB-1),
HER2/c-neu (ErbB-2), Her 3 (ErbB-3) and Her 4 (ErbB-4)".
The mutations cause altered EGFR activity and expression
resulting in cancer [9]. EGFR signaling pathways is
responsible for development as well as progression of
various tumors including colorectal cancer. Additionally,
EGFR pathway and its downstream components also acts
as targeted molecules in cancer therapy so modulationsin
these pathway presents prognosticimplications[10]. It has
been also reported that patients with "EGFR positive CRC"
are resistance to therapy of monoclonal antibodies
[11,12,13]. HER2 expression also showed ambiguous
outcomes in colorectal cancer as its expression varies
from 0 to 84% so targeting HER2 is also a treatment option
[14]. The bcl-2 proto-oncogeneis the inhibitor of apoptosis
allowing propagation and accumulation of cells in genetic
modulations [15]. and its over expression is critical in
colorectal carcinogenesis[16]. Nuclear p53 accumulation
has also been associated with no survival in case of
colorectal carcinoma [17]. Moreover, high expression of
Ki67 is considered to be prognostic marker showing low
nodal status and tumor stage [18]. “Vascular endothelial
growth factor (VEGF)'is the most predominant angiogenic
factor important in colorectal carcinoma progression.
VEGF expression and its quantification provide significant
prognostic information in CRC as it contributes toward
progression and metastasis [19]. As these biomarkers are
significant in CRC so this study was conducted to analyze
their role in patients with colorectal cancer using
immunohistochemistry technique and analyze their
correlate with factors such asage and gender. Additionally,
this research also emphasized the controversies and
challenges withholding the clinical use of biomarkers to
provide evidence based guidelines for implementation in
various gastrointestinal malignancies by the personals
involvedin carcinomas, malignancies management.

METHODS

The study population was the patients admitted in surgical
units of hospital. Inclusion/Exclusion criteria: The patients
diagnosed with colorectal carcinoma by biopsy were
included in the study and the patients receiving any neo-
adjuvant therapy were not included in the research. The
sample size was 115 patients, determined by “Openepi,
epidemiological scientific calculator”, as the anticipated
frequency of colorectal cancer was 12%, so 90%
confidence interval was used and calculated by following
formula.n=[DEFF*Np(1-p))/[(d2/Z21-a/2*(N-1)+p*(1-p)]
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Data were collected by analyzing tumor specimens by
immune histochemical analysis. IBM SPSS (statistical
packages for social sciences) 16.0 was used to analyze the
collected data by applying descriptive statics and
correlation.

RESULTS

The results of age distribution of the patients (Table 1)
showed mean range to be 45+10, gender distribution
showing 65(56.52 %) male while 50(43.47%)female.

Variables Frequency /%
Age (Years)

15-30 21(18.26%)
31-45 31(26.95%)

46-60 25(21.73%)
>60 38(33.04%)
Male 65(56.52%)

Female 50(43.47%)

Table1: Frequencydistribution of age and gender

Table 2 represents implications in CRC showing per rectal
bleeding in 70(60.86%), change of bowel habits in
20(17.39%), polyp in 30(26.08%), abdominal pain in
25(21.73%) and mucus discharge in 10(8.69%) patients, risk
factors of CRC in study population revealing smoking in
73(63.47%), alcohol in 25(21.73%), low dietary fibers
27(23.47%) and chronic bowel infection in 15(13.04%),
positive family history in 33(28.69%), no family history in
65(56.53%).

Variables Frequency /%
Symptoms
Per rectal bleed 70(60.86%)
Change of bowel habits 20(17.39%)
Something coming out of anus (polyp) 30(26.08%)
Abdominal pain 25(21.73%)
Mucus discharge 10(08.69%)
Risk Factors
Smoking 73(63.47%)
Alcohol consumption 25(21.73%)
Low dietary fibers 27(23.47%)
Chronic bowel disease 15(13.04 %)
Present 33(28.69%)
Absent 65(56.53%)
Not known 17(14.78%)

Table 2: Frequency Distribution of symptoms &risk factors
Based on predisposing factors, 17(14.78% ) patients showed
adenoma, 20(17.39%) revealed synchronous carcinoma,
ulcerative colitis was found in 20(17.39%), 08(6.95%)
showed crohn disease, 31(26.95%) had pre disposing
factors Table 3 also showing the histological type of rectal
carcinomaand locality of invasion of tumor.
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Variables
Predisposing factors

Frequency /%

Adenoma 17(14.78%)
Synchronous carcinoma 20(17.39%)
Ulcerative colitis 20(17.39%)
Crohn's disease 08(6.95%)
Others 31(26.95%)

Not known 19(16.52%)

Histological typ

|

Adenocarcinoma 20(17.39%)
50(43.47%)
15(13.04%)
06(05.21%)
05(04.34%)

19(16.52%)

Mucinous carcinoma

Medullary carcinoma

Signet ring cell carcinoma

Anaplastic

Not specified
Predominant are

Well differentiated 55(47.82%)
Moderate differentiated 40(34.78%)
Poorly differentiated 20(17.39%)

Local invasion of the tumorp
To No evidence of primary tumor 00
04(03.47%)

pTis carcinoma in situ
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Age groups
Biomarkers = 15-30 31-45 46-60 >60  Total p-Value
years years years Yyears
HER2
Positive 07 n 12 15 45 0.401
Negative 14 20 23 23 70
Positive 08 15 16 n 50 0.3
Negative 13 16 09 27 65 :
BCL2
Positive 12 15 18 16 61
Negative 08 | 6 | o7 | 22 |54 | |

Positive 06 19 17 05 47
0.04

Negative 15 12 08 33 68
. e
Positive 10 24 19 07 60 0.02

Negative n 07 06 31 55
Positive 12 10 15 13 50
Negative 09 | 21 10 25 | 65 0.822

Table5: Correlation of Biomarkers withage

pT1Limited to sub mucosa 10(08.69%) ) Gender
— - - Bio markers
pT2 Invasion into muscularis propria 20(17.39%) Male Female
pT3 Beyond muscularis propria 22(19.13%) HER2
pT4a Tumor invades adjacent organs 22(19.13%) Positive 31 14 45 021
pT4b Tumor cells have breached serosa 3732.17%) Negative 34 36 70
pTx Primary tumor cannot be assessed 00
Yes 80(69.56%) Negative 37 28 65
No 35(30.43%)
Table 3: Frequency distribution of Predisposing factors, Positive 35 26 61 0.651
Histological type, Predominant area, Local Invasion, Tumor Negative 30 24 54
involvement  Gken
NM classificationand biological markersarerepresentedin Positive 27 20 47 0.41
table 4 while the correlation of biomarkers expression with Negative 38 30 68
age groups and gender is shown in table 5 and 6 “
respectively. Positive 40 20 60 0.05
TNM classification Frequency /% Negative 25 30 55
Stage 51(26.95%)
Stage I 55(47.82%) Positive 32 18 50 0.05
Stage Il 19(16.52%) Negative 33 32 65
Stage IV S 10(08.69%) Table6: Correlation of Biomarkers with gender
Blologlt.:él markers : DISCUSSION
Name Positive Negative
HER?2 45(39.13%) 70(60.87%) Colorectal carcinoma is ranked to be the third frequently
EGFR 50(43.47%) 65(56.53%) occurring malignancy across the globe [1]. and second in
BCL2 61(53.04%) 54(29.49%) the United States causing cancer related deaths[20]. The
Cytokeratin 47(40.86%) 68(59.14%) prevalence of CRC is higherin males with frequency of 48.3
P53 60(52.17%) 55(47.83%) t0 72.5/100,000 people however in females its frequency is
VEGF 50(43.47%) 65(56.53%) 32.3 to 56 per/100,000 per annum [21,22]. The results of

Table 4: Frequency distribution of TNM Classification, Biological
markers
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this study showed 65(56.52%) of CRC patients were men
and 50(43.47%) patients were women in consistent with

Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
EXEm This work is licensed under a Creative Commons Attribution 4.0 International License. 123




Colorectal Cancer in Patients Undergoing Surgery

Siddiqui M et al.,

the findings of [23]. who also reported the higher
prevalence in males (2:1). The results of age frequency
showed majority casesin older age 38(33.04%)in above 60
years followed by 21(18.26%) patients with age range of 15
years to 30 years, 31(26.95%) with 3lyears to 45 years,
25(21.73%) with age of 4Byears to 60 years. 10 colorectal
carcinoma patients were in 31years to 40 years and only 2
were below 20 years supported by the findings of [22]
demonstrating CRC prevalence higher in older population.
The analysis of per rectal bleeding showed frequency of
70(60.86%) while 20(17.39%) patients had altered bowel
habits, 30(26.08%) had polyp, 25(21.73%) complained
abdominal pain and mucis discharge was observed in
10(8.69%) identical to the study of [23] demonstrating the
abdominal pain, weight loss and bleeding per rectum the
major implications of CRC. Also[22]reported the bleeding
per rectum to be the common symptom of CRC along with
altered bowel habits and intestinal obstruction. The
common risk factor was found to be the smoking found in
73(63.47%) followed by alcohol use 25(21.73%), low dietary
fibers 27(23.47%) and chronic bowel infection 15(13.04%)
showing the harmful effects onrectumand colon.[24]also
found that smoking cause colorectal cancer deaths in 12%
populationbecauseittheincrease progression of cancerin
colon and rectum.[25] found that carcinogens of tobacco
increase adenomatous polyps' formation leading to lesions
thus resulting in colorectal cancer. The use of alcohol also
onset of colorectal cancer [24,26]. and acetaldehyde of
alcohol disproportionate tumors in colon [27]. Family
historyisalso therisk factor of CRC, the analysis found that
33(28.69%) patients had positive family history while
50(43.47%) patients had no family history supported by the
results of [28]. showing 20% population develop CRC due
to family history. Moreover, [29] also reported strong
association of family history with CRC development. The
results of histological evaluation of rectal carcinoma, [32]
found 20(17.39%) of adenocarcinoma, 50(43.47%) with
mucinous carcinoma, 15(13%) had carcinoma, 6(5.21%)
showed signet ring cell carcinoma, 5(4.32%) with
anaplastic carcinomas in consistent with the results of
[22]. We found that 55(47.82%) patients also had well
differentiated carcinoma moderately differentiated
carcinoma was found in while 40(34.78%) and poorly
differentiated carcinomain 20(17.39%) patientsidentical to
the results of [23] stating 56% with moderately
differentiated carcinoma and 38% with poorly
differentiated carcinoma. Likewise, [31]also reported 50%
of patients of CRC showed moderately or poorly
differentiated tumor. Regarding the TNM classification,
stage | accounted for 31(26.95%) patients, stage Il =
55(47.82%) patients, stage Ill = 19(16.52%) and 10(08.69%)
were at stage 1V similar to results of [33]. who reported
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71.2% cases atgrade ll, 19.2% at grade Illand 9.6 % at grade
IV. [34] also reported the identical findings at the time of
diagnosis. The determination of biological markers showed
BCL2 and P53 to be the most common found in 60(52.17%)
and 61(53.04%), supported by the findings of Pity IS et al129
who reported higher p53 and Bcl2 expression in CRC
patients. "HER2, EGFR, Cytokeratin and VEGF” were found
in 45(39.13%), 50(43.47%), 47(40.86%) and 50(43.47%)
respectively(9.6%)relative to[ 35]research who found that
HER-2/neuin 81.8% of tumors and[36] reported high HER-
2/neu expression. Our study also found the significantly
higher expression EGFR and VEGF of colorectal cancer
tissues and paraneoplastic normal tissue supported by
findings of Li [37] reporting their high expression and
showing statisticallyinsignificant difference(P>0.05).

CONCLUSIONS

Afterallthisdiscussionit canbe concludedthat prevalence
of colorectal canceris higherin malesand olderagesandis
becomingthe major cause of deaths. The majorrisk factors
include smoking inducing the higher expression of
biological markers P53 and BCL2. P53 and Cytokeratin
showed significantly higher expression in older age in both
genders while HER2, P53 VEGF were overexpressed in
male. There is still need of appropriate and precise
biomarkers in order to diagnose and treat CRC and other
typesof cancer.

REFERENCES

[1] Siegel R, Desantis C, Jemal A. Colorectal cancer
statistics, 2014. A Cancer Journal for Clinicians 2014
Apr; 84(2):104-17.doi: 10.3322/caac.21220.

[2] Imperiale TF, Juluri R, Sherer EA, Glowinski EA,
Johnson CS, Morelli MS. A risk index for advanced
neoplasia on the second surveillance colonoscopy in
patients with previous adenomatous polyps.
Gastrointestinal Endoscopy 2014 Sep; 80(3):471-8.
doi:10.1016/j.gie.2014.03.042.

[3] Jemal A, Center MM, DeSantis C, Ward EM. Global
patterns of cancer incidence and mortality rates and
trends. Cancer Epidemiology,Biomarkers, 2010 Aug;
19(8):1893-907. doi: 10.1158/1055-9965.EPI-10-0437.

[4] Mclatchie G, Borley N, Chikwe J.0Oxford Handbook of
Clinical Surgery. Giornale di Chirurgia-Jdournal of the
Italian Surgical Association, 2010 May; 31(5):263-264.

[5] KimDH.RiskFactors of Colorectal Cancer. Journal of
the Korean Society of Coloproctology, 2019 Oct;
25(5): 356-362.doi.org/10.3393/jksc.2009.25.5.356

[6] Mariotto AB, Yabroff KR, Shao Y, Feuer EJ, Brown ML.
Projections of the cost of cancer care in the United
States: 2010-2020. Journal of the National Cancer
Institute, 2011 Jan; 103(2):117-28. doi:
10.1093/jnci/djq495.

PBM'J VOL- 51 Issue- 7 Ju'y 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
[ This work is licensed under a Creative Commons Attribution 4.0 International License. 124




Siddiqui M et al.,

(7]

(8]

(9]

(10]

(]

(12]

[13]

[14]

[15]

[16]

[17]

PBMJ VOL. 5, Issue. 7 July 2022

Colorectal Cancer in Patients Undergoing Surgery

Reimers MS, Zeestraten EC, Kuppen PJ, Liefers GJ,
van de Velde CJ. Biomarkers in precision therapy in
colorectal cancer. Gastroenterology Report
(Oxfoard). 2013 Nov; 1(3):166-83. doi:
10.1093/gastro/got022.

Grady WM, Pritchard CC. Molecular alterations and
biomarkers in colorectal cancer. Toxicologic
Pathology 2014 Jan; 42(1):124-39. doi:
10.1177/0192623313505155.

ZhangH, Berezov A, Wang 0, Zhang G, Drebin J, Murali
R, etal. ErbB receptors: from oncogenes to targeted
cancer therapies. The Journal of clinical
investigation,2007 Aug; 117(8):2051-8. doi:
10.1172/JC132278.

Krasinskas AM. EGFR Signaling in Colorectal
Carcinoma. Pathology Research International 2011
Feb; 2011:932932. doi: 10.4061/2011/932932.

Diaz LA Jr, Williams RT, Wu J, Kinde |, Hecht JR,
Berlin J, et al. The molecular evolution of acquired
resistance to targeted EGFR blockade in colorectal
cancers. Nature, 2012 Jun; 486(7404):537-40. doi:
10.1038/nature11219.

Finocchiaro G, Cappuzzo F, Janne PA, Bencardino K,
Carnaghi C, Franklin WA, et al. EGFR, HER2 and Kras
as predictive factors for cetuximab sensitivity in
colorectal cancer. Journal of Clinical Oncology. 2007
Jun; 25(18_suppl):4021-.

Misale S, Yaeger R, Hobor S, Scala E, Janakiraman M,
Liska D, et al. Emergence of KRAS mutations and
acquired resistance to anti-EGFR therapy in
colorectal cancer. Nature. 2012 Jun; 486(7404):532-
6.doi:10.1038/nature11156.

Blok EJ, Kuppen PJ, van Leeuwen JE, Sier CF.
Cytoplasmic Overexpression of HER2: a Key Factorin
Colorectal Cancer. Clinical Medicine Insights:
Oncology, 2013; 7:41-51. doi: 10.4137/CM0.S10811.
Jeon BS, Yoon BI. Altered expression of cellular Bcl-2
in the progression of hamster
cholangiocarcinogenesis. The Scientific World
Journal. 2012; 2012:385840. doi: 10.1100/2012
/385840.

Hassan M, Watari H, AbuAlmaaty A, Ohba Y, Sakuragi
N. Apoptosis and molecular targeting therapy in
cancer. Biomed Research International. 2014;
2014:150845. doi: 10.1155/2014/150845.

Saiprasad G, Chitra P, Manikandan R, Sudhandiran G.
Hesperidin induces apoptosis and triggers
autophagic markers through inhibition of Aurora-A
mediated phosphoinositide-3-
kinase/Akt/mammalian target of rapamycin and
glycogen synthase kinase-3 beta signalling cascades
in experimental colon carcinogenesis. European

[22]

[23]

[27]

(28]

[29]

Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pbmj.v5i7.642

Jornal of Cancer. 2014 Sep; 50(14):2489-507. doi:
10.1016/j.ejca.2014.06.013.

Melling N, Kowitz CM, Simon R, Bokemeyer C,
Terracciano L, Sauter G, et al. High Ki67 expression is
anindependent good prognostic markerin colorectal
cancer. Journal of Clinical Pathology 2016 Mar;
69(3):209-14. doi: 10.1136/jclinpath-2015-202985.
Martins SF, Garcia EA, Luz MA, Pardal F, Rodrigues M,
Longatto Filho A. Clinicopathological correlation and
prognostic significance of VEGF-A, VEGF-C, VEGFR-
2 and VEGFR-3 expression in colorectal cancer.
Cancergenomics & proteomics. 2013 Mar; 10(2):55-6.
Cokkinides V, Albano J, Samuels A, Ward M, Thum J.
American cancer society: Cancer facts and figures.
Atlanta: American Cancer Society. 2005.

Edwards BK, Howe HL, Ries LA, Thun MJ, Rosenberg
HM, Yancik R, et al. Annual report to the nation on the
status of cancer, 1973-1999, featuring implications of
age and aging on U.S. cancer burden. Cancer. 2002
May 15;94(10):2766-92. doi: 10.1002/cncr.10593.
Malik KA. Colorectal carcinoma: a six years
experience at a tertiary care hospital of Sindh.
JLUMHS. 2007 May; 76.

Zahir MN, Azhar EM, Rafig S, Ghias K, Shabbir-
Moosajee M. Clinical features and outcome of
sporadic colorectal carcinoma in young patients: a
cross-sectional analysis from a developing country.
ISRN Oncology 2014 Apr; 2014:461570. doi:
10.1155/2014/461570.

Zisman AL, Nickolov A, Brand RE, Gorchow A, Roy HK.
Associations between the age at diagnosis and
location of colorectal cancer and the use of alcohol
and tobacco: implications for screening. Archives of
Internal Medicine, 2006 Mar; 166(6):629-34. doi:
10.1001/archinte.166.6.629.

Botteri E, lodice S, Raimondi S, Maisonneuve P,
Lowenfels AB. Cigarette smoking and adenomatous
polyps: a meta-analysis. Gastroenterology. 2008
Feb; 134(2):388-95. doi: 10.1053/j.gastro.2007.11.007.
Tsong WH, Koh WP, Yuan JM, Wang R, Sun CL, Yu MC.
Cigarettes and alcohol in relation to colorectal
cancer: the Singapore Chinese Health Study. British
Journal of Cancer. 2007 Mar; 96(5):821-7. doi:
10.1038/sj.bjc.6603623.

Pdschl G, Seitz HK. Alcohol and cancer. Alcohol
Alcohol. 2004 Jun; 39(3):155-65. doi:
10.1093/alcalc/agh057.

World Cancer Research Fund, American Institute for
Cancer Research. Food, nutrition, physical activity,
and the prevention of cancer: a global perspective.
Amercian Institute for Cancer Research; 2007.
Boardman LA, Morlan BW, Rabe KG, Petersen GM,

125




Siddiqui M et al.,

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

PBMJ VOL. 5, Issue. 7 July 2022

Colorectal Cancer in Patients Undergoing Surgery

Lindor NM, Nigon SK, et al. Colorectal cancer risks in
relatives of young-onset cases: is risk the same
across all first-degree relatives? Clinical
Gastroenterology and Hepatology. 2007 Oct;
5(10):1195-8. doi: 10.1016/j.cgh.2007.06.001.

Diaz LA Jr, Williams RT, Wu J, Kinde |, Hecht JR,
Berlin J, et al. The molecular evolution of acquired
resistance to targeted EGFR blockade in colorectal
cancers. Nature. 2012 Jun; 486(7404):537-40. doi:
10.1038/nature11219.

Fleming ID, Phillips JL, Menck HR, Murphy GP,
Winchester DP. The National Cancer Data Base
report on recent hospital cancer program progress
toward complete American Joint Committee on
Cancer/TNM staging. Cancer: Interdisciplinary
International Journal of the American Cancer
Society. 1997 Dec; 80(12):2305-10.

Janjan NA, Crane CN, Feig BW, Cleary K, Dubrow R,
Curley SA, et al. Prospective trial of preoperative
concomitant boost radiotherapy with continuous
infusion 5-fluorouracil for locally advanced rectal
cancer. International Journal of Radiation Oncology*
Biology* Physics, 2000 Jun; 47(3):713-8. doi:
10.1016/s0360-3016(00)00418-1.

Pity IS, Arif SH, Hadji DA. Angiogenesis, pb3 and Bcl2
in colorectal carcinoma. Int. J. Adv. Res. Technol.
2013; 2(3):2278-7763.

Kara O, Duman BB, Kara B, Erdogan S, Parsak CK,
Sakman G. Analysis of PTEN, VEGF, HER2 and P53
status in determining colorectal cancer benefit from
bevacizumab therapy. Asian Pac J Cancer Prev. 2012;
13(12):6397-401. doi: 10.7314/apjcp.2012.13.12.6397.
McKay JA, Murray LJ, Curran S, Ross VG, Clark C,
Murray Gl, et al. Evaluation of the epidermal growth
factor receptor (EGFR) in colorectal tumours and
lymph node metastases. European Journal of
Cancer. 2002 Nov; 38(17):2258-64. doi:
10.1016/s0959-8049(02)00234-4.

Park DI, Kang MS, Oh SJ, Kim HJ, Cho YK, Sohn Cl, et
al. HER-2/neu overexpression is an independent
prognostic factor in colorectal cancer. International
Journal of Colorectal Disease. 2007 May; 22(5):491-7.
doi:10.1007/s00384-006-0192-8.

Li XF, Liu XF, Yang YY, Liu AY, Zhang MY, Bai XF, et al.
Correlation study of Bcl-2, B7-H1, EGFR, VEGF and
colorectal cancer. American journal of cancer
research. 2015;5(7):2277.

DOI: https://doi.org/10.54393/pbmj.v5i7.642

Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License. 126




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

