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Abstract---Background: The incidence of breast cancer and its fatal 
effects are constantly on a rise across the globe. Breast cancer is the 

most common cancer in Pakistan with approximately 1 in every 9 

Pakistani women developing breast cancer at some stage of their life. 

There is a constant search for better screening methods which help in 
early detection and also reflect upon the prognosis of the tumor. CA 

15-3 is a reliable serum marker that also helps in identifying patients 

who would benefit most from adjuvant therapy. Objective: To 
determine the correlation of serum CA 15-3 with histological types of 

breast cancer. Methodology: This prospective cross sectional study 

was conducted on 51 cases of female carcinoma breast from 
December 2015 to August 2016. The specimens were collected after 

mastectomy or lumpectomy and then transported to collection 

Shaukat Khanum Lab and city lab for chemical analysis and 
histopathological analysis. All the data was analyzed by using SPSS 

version 17. Results: In the current study, a total of 51 patients were 

included. Results of serum CA 15-3 level ranged from 3 to 743.2 U/ml 

(with mean of 40.62). The upper limit of normal is taken as 32.4 
U/ml. 38 (76%) of our cases had serum CA 15-3 level in the range of 0 
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to 32.4 U/ml while 12(24%) patients had CA 15-3 level more than 

32.4U/ml. Non-significant association was observed between 
histological type and serum CA 15-3. (P=0.383). Conclusion: Our 

study concludes that females of all ages are affected by carcinoma 

breast but the prevalence is high in patients in younger age group. 
Serum CA 15-3 levels were found to be higher in patients with 

advance disease hence it can prove to be a good prognostic marker 

and help in follow up of carcinoma breast patients. Non-significant 

association was observed between histological type and serum CA 15-
3. 

 

Keywords---Correlation, serum CA 15-3, histological types, breast 
cancer. 

 

 
Introduction  

 

The incidence of breast cancer and its fatal effects are constantly on a rise across 
the globe1.Over the past twenty years  ratio of breast cancer has increased and 

WHO in one of its reports has shown double the number of carcinoma breast 

cases in developing countries by year 20204.  Breast cancer is the most common 

cancer in Pakistani women, with approximately 1 in every 9 Pakistani women 
developing breast cancer at some stage of their2 .In females breast cancer is the 

commonest (20.8%) in Khyber Pakhtunkhwa, followed by skin, ovary, oral 

carcinoma, esophagus and cervix7.Majority of female breast cancer patients in 
Khyber Pakhtunkhwa presents with advanced disease and hence poor prognosis 

and outcome5. Risk factors of breast carcinoma include female gender, genetic 

mutations, positive family history, proliferative breast diseases, younger age at 
menarche, late menopause, 1st pregnancy at age older than 35, nulliparity, 

radiation exposure, exogenous hormone use, alcohol, high fat diet, sedentary life 

style and obesity6. Breast cancer can be categorized by the microscopic 
appearance of the cancer cells and the pattern they make in tissue i.e. by 

histology. This is done because the behavior and prognosis of different histological 

types of breast cancer varies. WHO classified breast carcinomas into major and 

minor tumors in 20037 .Breast carcinoma is mainly categorized into in situ 
carcinoma and invasive carcinoma. A large number of tumor markers for 

diagnosis and prognosis are known for carcinoma breast. These markers also help 

in selecting appropriate treatment strategy. These include tissue markers like ER, 
PR and Her2/neu and serum markers like CA 15-3, CA 125, CEA. The serum 

mucinous markers e.g. CA 15-3 and carcinoembryonic antigen (CEA) are 

commonly used for breast cancer diagnosis and prognosis8. A number of tumor 
markers give an idea whether the treatment used for patient is effective or not3. 

 

Serum CA 15-3, also called MUC 1 is a glycoprotein residing in the 
transmembrane region and befits in the family of mucin, this cancer antigen is 

over expressed in serum of >90% of breast carcinoma patients and cases with 

metastasis10 and Studies have shown that an elevated level of serum  
CA 15-3 predicts early metastasis, frequent recurrences after treatment and bad 

prognosis11.  The sensitivity of serum CA 15-3 is low in early stages of breast 

cancer and normal tumor serum levels do not exclude the presence of malignancy 
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however its sensitivity is higher in advanced disease12.  To evaluate the role of 

serum CA 15-3 as a prognostic marker in different histological types of carcinoma 

breast more studies are necessary to reach a conclusion.   

 
Research shows ER/PR negative and HER-2/neu positive cases are associated 

with raised levels of serum CA 15-313.  ER, PR negativity and Her-2/ NEU 

positivity have been found in aggressive tumors with higher tumor grade and size 
and have poor prognosis14. 

 

A lot of research is done on the prognostic role of ER, PR and HER-2/ NEU in 
Pakistan15and other parts of the world however only a few studies so far have 

been done on the prognostic role of serum CA 15-3 in Pakistan16, 17 and no such 

study has been reported from Khyber Pakhtunkhuwa province particularly 
focusing the pushtoon female population. To conduct such study in pushtoon 

population is further more important due to different genetic makeup and their 

lifestyle as compared to other races in Pakistan. As different histological types of 

carcinoma breast also effects the prognosis of the disease and no study so far has 
been reported with respect to correlation of histological types with serum levels of 

CA 15-3 hence this prognostic parameter is also included in the present study. 

 
Materials and Methods 

 

This prospective cross sectional study was conducted on 51 cases of female 
carcinoma breast belonging to pushtoon race visiting Peshawar Medical College 

(PMC) and Khyber Medical College (KMC) teaching hospitals. The study was 

carried out from December 2015 to August 2016.  The study approval was taken 
from the IERB of the hospital. The overall sample size based on WHO sample size 

calculator was 51 patients. 

 

Inclusion criteria 
Female patients with breast carcinoma diagnosed on histopathological basis 

Female patients diagnosed as carcinoma breast clinically 

Patients who have received chemotherapy before surgery 
 

Exclusion criteria 

Male patients with Carcinoma breast 
Patients who are not pushtoon 

 

Data collection procedure 
 

The specimens were collected after mastectomy or lumpectomy. They were 

immersed in 10% buffered formalin in labeled wide-mouthed transparent plastic 

container after thorough wash with tap water. It was then transported to 
collection Shaukat Khanum Lab and city lab for histopathological analysis. For 

chemical analysis, after taking consent from patient 5cc blood samples of the 

selected patients were obtained following the standard aseptic technique. Blood 
was collected to clot at room temperature and then serum was separated by 

centrifugation at 1000xq for 5-10 minutes and aspirated to serum preserving 

cups. Samples were stored frozen till analyzed for CA 15-3 using 
chemiluminescent technology (ADVIA Centaur XP model, 2015; Siemens Medical 
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Solutions Diagnostics, Tarrytown, NY, USA). The kit used was Ca 15-3 assay; 

model 2015.The upper limits of normal for serum CA 15-3 were taken as 32.4 
U/ml.   

 

Statistical analysis 
 

All the data was analyzed by using SPSS version 17. Frequencies, percentages 

were determined for variables like histologic type and grade of tumor while means 

and standard deviation were calculated for variables like age. Correlation between 
categorical variables was established through Chi-square test. P-value of < 0.05 

was taken as significant.  

 
Results 

 

In the current study, a total of 51 patients were included. Age distribution of 
patients included in the study ranged between 20 and 75 years with mean age of 

45 years and Standard deviation of 12.45. In our series of cases, maximum cases 

(33%) cases were in the age group 41-50 years followed by 23.5% in 31-40 years. 
The frequency of cases in the age group 20-30 and 51-60 was same as 17.6%. 

Out of total 51 cases 52.9% (n=27) cases were from left breast and remaining 

47.1% (n=24) cases were from right breast.  

 
Out of total 51 cases majority were invasive ductal carcinoma (82.4%, n=42) 

followed by ductal carcinoma in situ (9.8%, n=5) and invasive lobular carcinoma 

(7.8%, n=4). Out of 51 cases 66.7% (n=34) cases were of grade II and remaining 
33.3% (n=17) were of grade III.  Tumor size ranged from 0.4 to 15cm (with mean 

of 3.678cm). Majority of the cases were more than 2cm (62.74%, n=32) and the 

remaining were 2cm or below (37.3%, n=19).out of the tumors that were more 
than 2cm were divided into 2 to 5cm which had 16(31.4%) cases and 16(31.4%) 

cases were of more than 5cm.  Out of 51 cases 11.8% (n=6) cases showed lymph 

node metastasis and remaining 88.2% (n=45) cases were negative for lymph node 
metastasis. 

 

NPI was calculated by using this formula 0.2 x S+L+G and were categorized into 

2-4,5-7 and  > 7.Maximum no of cases that is 58.8%(n=30) were in group 2-4 
followed by 35.29%(n=18) in group 5-7 and 5.88%(n=3) were in group > than 7.  

Out of 51 cases 7.8%(n=4) cases belong to stage 0, 31.4%(n=16) belong to stage 1, 

39.2%(n=20) belong to stage 2, 15.7%(n=8) belong to stage 3  and 5.9%(n=3) 
belong to stage 4. (Table 1) 

 

Results of serum CA 15-3 level ranged from 3 to 743.2 U/ml (with mean of 40.62). 
The upper limit of normal is taken as 32.4 U/ml. 38 (76%) of our cases had 

serum CA 15-3 level in the range of 0 to 32.4 U/ml while 12(24%) patients had 

CA 15-3 level more than 32.4U/ml. (Table 2) Out of 42 cases of invasive ductal 
carcinoma 12(23.5%) cases had elevated preop CA 15-3 levels while rest 

30(58.8%) cases had preop serum level within normal range. 

 
Out of 5(9.8%) cases of ductal carcinoma in situ all had their serum CA 15-3 level 

within normal range. Only 1(1.96%) out of 4 invasive lobular patients had above 

normal serum level of CA15-3.The remaining 3(5.88%) patients with invasive 
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lobular carcinoma had serum Ca15-3 level within normal range. Chi-square test 

was applied to find comparison between histological type and serum CA 15-3, P 

value comes out to be 0.383 which is more than 0.05 hence this comparison is 

not significant.  (Table 3) 
 

Table 1 

 

Parameter Sub category Frequency  Percentage 

Age 20-30 9 17.6 

31-40 12 23.5 

41-50 17 33.3 

51-60 9 17.6 

61-70 3 5.9 

+70 1 2 

Tumor laterality Left 27 52.9 

Right 24 47.1 

Histological type Invasice ductal 
carcinoma 

42 82.4 

Ductal carcinoma 

in situ 

5 9.8 

Invasive lobular 

carcinoma 

4 7.8 

Grade of tumor II 34 66.7 

III 17 33.3 

Size of tumor 2 or less than 2 
cm 

19 37.3% 

More than 2 to 

5cm 

16 31.4% 

More than 5cm 16 31.4% 

Lymph node 
metastasis 

No 45 88.2 

Yes 6 11.8 

NPI 2-4 30 58.8% 

5-7 18 35.29% 

>7 3 5.88% 

Stage of tumor Stage 0 4 7.8 

Stage I 16 31.4 

Stage II 20 39.2 

Stage III 8 15.7 

Stage IV 3 5.9 

 

Table 2: Serum CA 15-3 

 

 SERUM CA 15-3  N minimum maximum mean Standard 

deviation 

 51 3 743.2 40.624 103.5 

 NO OF CASES PERCENTAGE 

NORMAL 38 (76%) 

ABNORMAL 12 (24%) 
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Table 3:  Correlation of serum CA 15-3 with Histological type of carcinoma breast 
 

Histological type Normal elevated total P value* 

Invasive ductal carcinoma 30(58.8) 12(23.5%) 42(82.35%) 0.383 

Ductal carcinoma in situ 5(9.8%) 0 5(9.8%)  

Invasive lobular 

carcinoma 
3(5.88%) 1(1.96%) 4(7.84%)  

  

Discussion  
 

A large number of tumor markers for diagnosis and prognosis are known for 

carcinoma breast. These markers also help in selecting appropriate treatment 
strategy. These include tissue markers like ER, PR and Her2/neu and serum 

markers like CA 15-3,CA 125,CEA. The serum mucinous markers e.g. CA 15-3 

and carcinoembryonic antigen (CEA) are commonly used for breast cancer 

diagnosis and prognosis 18. A number of tumor markers gives an idea whether the 
treatment used for patient is effective or not 19. 

 

Serum CA 15-3, also called MUC 1 is a glycoprotein residing in the 
transmembrane region and befits in the family of  mucin, this cancer antigen is 

over expressed in serum of >90% of breast carcinoma patients and cases with 

metastasis 20. Studies have shown that an elevated level of serum CA 15-3 
predicts early metastasis, frequent recurrences after treatment and bad prognosis 
21.  The sensitivity of serum CA 15-3 is low in early stages of breast cancer and 

normal tumor serum levels do not exclude the presence of malignancy however its 
sensitivity is higher in advanced disease 22.  Studies are required on serum CA 15-

3 to evaluate its role as a prognostic marker in different histological types of 

carcinoma breast. If developed, a technically simple test with low cost will become 

available for early diagnosis and prognosis 19.  
 

The utility of measuring CA 15-3 levels in patients with breast cancer remains 

controversial till time. Expert panels such as NABC and EGTM recommend the 
routine use of CA 15-3 in monitoring therapy in patients with advanced breast 

cancer. In contrast the routine use of CA 15-3 in LABC is not recommended by 

the ASCO panel 22. The objective of this study was to find the prognostic role of 
CA 15-3 after treatment that is chemotherapy by comparing our CA 15-3 results 

with Histological type, NPI, Stage of tumor, grade of tumor, size of tumor and age 

of patient. Invasive Ductal carcinoma came out to be the most frequent 
histological subtype (n=42, 82.4%), followed by ductal carcinoma in situ (n=5, 9.8 

%) and invasive lobular carcinoma (n=4, 7.8%). 

 

Same result is accepted internationally and even in Pakistan. Our results were 
supported by Shahida Tasneem et a, 2012 and mumtaz begum et al, 2012 from 

Pakistan and by Ellis et al, 1991(USA), Connolly et al,2004(Germany), Malhotra et 

al, 2010(USA) and Lakhani et al, 2012(USA) internationally. 
 

Shahida Tasneem et al, 2012 in her study have seen almost all cases of invasive 

ductal carcinoma. Mumtaz Begum et al,2012 found invasive ductal carcinoma 
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(96%) to be the commonest histological subtype of breast carcinoma she also 

found that frequency of ductal carcinoma in situ is increasing this is because of 

earlier and better detection rates by mammography. Moses et al, 2012 in their 

cross sectional descriptive study in Uganda found 93-96% of invasive ductal 
carcinoma. Carole et al, 2006 in their prospective study (France) of 89 breast 

carcinoma patients found 56.17% cases of invasive ductal carcinoma and 6.74% 

of invasive lobular carcinoma. 
 

When the CA 15-3 levels were compared to the histological types 92.3% of 

invasive ductal carcinoma cases had CA 15-3 levels above normal limits even 
after taking neo-adjuvant chemotherapy. While rest of invasive ductal carcinoma 

had CA 15-3 levels within normal limits. As prognosis of invasive ductal 

carcinoma is poor as compared to Ductal carcinoma in situ and invasive lobular 
carcinoma so 92.3% of invasive ductal carcinoma has serum level above normal 

even after chemotherapy. Hence there are more chances of these cases to 

metastasize and even recur. Same was reported by Fan et al, 2012 in their 

study18. 
 

Only 7.7% of invasive lobular patients had above normal serum level of CA15-

3.The remaining 3(7.9%) patients with invasive lobular carcinoma had serum 
Ca15-3 level within normal range. This shows good prognosis of invasive lobular 

carcinoma as seen by Fan et al, 201218. This also shows that recurrence of 

invasive lobular carcinoma is lower than invasive ductal carcinoma and responds 
well to treatment as seen by Fritz et al, 2012. 

 

Out of 5 cases of ductal carcinoma in situ all had their serum Ca 15-3 level 
within normal range. This shows good prognosis of ductal carcinoma in situ as 

seen by Ellis et al, 1992 and Khan et al, 2004. Although histological subtypes 

when statistically compared to raised CA 15-3 levels showed a P value of 0.383 

that is not significant. However our results are quite comparable to many 
international studies where the histological subtypes do not affect the serum CA 

15-3 levels. As were seen by Biao geng et al, 2014 in their study 23. 

 
Conclusion 

 

Our study concludes that females of all ages are affected by carcinoma breast but 
the prevalence is high in patients in younger age group. Serum CA 15-3 levels 

were found to be higher in patients with advance disease hence it can prove to be 

a good prognostic marker and help in follow up of carcinoma breast patients. 
Non-significant association was observed between histological type and serum CA 

15-3. 

 

References 
 

1. World Health Organization. The Global Burden of Disease: 2004 Update 

Geneva: World Health Organization: 2008. 
2. Babu GR, Samari G, Cohen SP.  Breast cancer screening among females in 

Iran and recommendations for improved practice: a review. Asian Pac J 

Cancer Prev. 2011; 12: 1647-55. 



         2128 

3. Siegel R, Naishadham D, Jemal A. Cancer statistic.  CA Cancer J Clin.2012; 

62:10-29 
4. Asnarulkhadi Abu S, Ahmadian M. Socio-demographic correlates of 

participation in mammography:a survey of women aged between 36-69 in 

Tehran. Iran. Asian Pacific J Cancer Prev.2012; 13:2717-20. 
5. Seth T, Kotwal, Thakur RK, Ganguly KK. A study on community perception of 

common cancers ca, determinants of community behavior and program 

implentation in New Delhi.India .Asian Pac J Cancer Prev.2012; 13(6):1723-5. 

6. Cancer Registry and Clinical Data Management (CRCDM) Shaukat Khanum 
Memorial Cancer Hospital and Research Center (SKMCH&RC) - 

(www.shaukatkhanum.org.pk). Report based on cancer cases registered at 

SKMCH&RC from Dec. 1994. Dec. 2012 and in 2012. Released June, 2013. 
7. Bhurghuri Y. Karachi cancer registry data implications for the national 

cancer control program of Pakistan. Asian Pacific J Cancer Prev. 2004; 5:77–

82. 
8. Khan SM, Gillani J,  Nasreen S, Zai S.Cancer in North West Pakistan and 

Afghan Refugees. JPMA, 1997; 47(122):122-124. 

9. Tasneem S, Naseer F, Shahid S, Nasreen S,  Khan MM,  Javed N. A study of 
prognostic markers and stage of presentation of breast cancer in southern 

region of Khyber pakhtunkhwa,Pakistan. J.Med Sci.  2012 April; 20(2): 263-

66. 

10. Jardines L, Goyal S, Fisher P, Weitzel J, Royce M, Goldfarb SB. Breast 
Cancer overview: Risk Factors, Screening, Genetic Testing, and Prevention. 

Can Network. 2015 June.  

11. Lester SC.The Breast. In: Kumar V, Abbas AK, Fausto N, Aster JC, editors. 
Robbin and Cotran Pathologic Basis of Disease. 8th ed.Philadalphia, PA 

19103-2899: Saunders; 2010. P. 1144-7. 

12. Daly MB, Axilbund JE, Buys S: Genetic/familial high risk assessment:Breast 
and ovarian. J Natl Compr Canc Netw.2010; 8:562-594. 

13. Domcheck SM, Bradbury A, Garber JE, et al:Multiplex genetic testing for 

cancer susceptibility:Out on the high wire without a net? J Clin Oncol. 2007; 
31:1267-1270 

14. Robson ME, Storm CD, Weitzel J, et al:American Society of Clinical Oncology 

policy statement update:Genetic and genomic testing for cancer 

susceptibility. J Clin Oncol.2010; 28:893-901. 
15. Breast Cancer - Moose and Doc. Breast Cancer information - by Moose and 

Doc [Internet]. 2015 [cited 9 June 2015]. Available from: http://breast-

cancer.ca/. 
16. Muhammad A, Nadira M, Adeel A, Sajid M,  Khadim MT. Histological and 

Immuno-histochemical Study of Male Breast Carcinoma in Northern 

Pakistan. Journal of Pakistan Medical Association. 2009 Feb; 2:223. 
17. Jemal A, Center MM, DeSantis C, Ward EM.Global patterns of cancer 

incidence and mortality rates and trends. Cancer Epidemiol Biomarkers Prev 

.2010; 19: 1893-907. 
18. Fan NJ, Gao CF, Zhao G, Wang XL, Liu QY. Serum peptidome patterns of 

breast cancer based on magnetic bead separation and mass spectrometry 

analysis. Diagn Pathol. 2012; 20: 45. 
19. Kaustubh S    Chaudhari  , Prashant S Patil  ,Sumeet S Pawar  ,Nikhil N, 

Role of Pre-Operative Serum CA 15-3 Level in risk stratification of Breast 



 

 

2129 

Cancer  Tambe Indian Journal of Basic & Applied Medical Research; 

September 2013: Issue-8, Vol.-2, P. 1117-112055. 

20. Kufe,D.W. Mucins in cancer:Function, prognosis and therapy. Nature reviews 

cancer.2009; 9:874-885. 
21. Keshaviah et al. CA 15-3 and alkaline phosphatase as predictors for breast 

cancer recurrenc:a combined analysis of seven international Breast Cancer 

Study Group trials.  Annals of Oncology. 2007; 18:701. 
22. Molina R, Auge JM, Farrus B, Zanon G, Pahisa J, Munoz M, Torne M, Filella 

X, Escudero JM, Fernandez P, Velasco M, Prospective evaluation of 

carcinoembryonic antigen carbohydreate antigen 15.3 in patients with 
primary locoregional breast cancer. Clin Chem. 2011; 56:1148-57. 

23. Geng BENG, Liang MM, Ye XB, Zhao WY. Association of CA 15-3 and CEA 

with clinicopathological parameters in patients with metastatic breast 
cancer. Mol Clin Oncol. 2015 Jan; 3(1):232–236.  

 

 


