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Abstract

Background: Cancer Antigen 15-3 (CA-15.3) is a widely used tumor
marker primarily associated with breast cancer monitoring; however,
its levels may also be influenced by various metabolic and biochemical
factors. Understanding these associations is important for the accurate
interpretation of CA-15.3 results in clinical practice, particularly among
adults undergoing routine health evaluations.

Objective: To evaluate the association between metabolic and biochemical
parameters and serum CA-15.3 levels among adults attending a tertiary
care hospital in Dhaka, Bangladesh.

Methods: This hospital-based retrospective cross-sectional study was
conducted at a tertiary care hospital in Dhaka, Bangladesh, from January
2025 to March 2026. A total of 180 adult participants (92 males and 88
females) with available CA-15.3 measurements and relevant laboratory
data were included. Demographic characteristics, metabolic parameters
(body mass index [BMI], fasting blood glucose [FBG], lipid profile),
and biochemical markers (alanine aminotransferase [ALT], aspartate
aminotransferase [AST], serum creatinine, and uric acid) were extracted
from hospital records. Participants were categorized according to normal
and elevated CA-15.3 levels. Independent t-test, chi-square test, Pearson’s
correlation, and multivariable linear regression analyses were performed.
A p-value <0.05 was considered statistically significant.

Results: The mean age of the study population was 47.8+£13.6 years.
Elevated CA-15.3 levels were observed in 41 (22.8%) participants.
Females demonstrated significantly higher mean CA-15.3 levels than males
(24.6+£9.2 U/mL vs. 20.8+8.1 U/mL, p=0.012). Participants with elevated
CA-15.3 had significantly higher BMI (29.1+4.7 vs. 26.2+4.1 kg/m?,
p=0.001), fasting blood glucose (8.4+2.9 vs. 6.7+2.1 mmol/L, p=0.003),
triglyceride levels (213.5+£76.4 vs. 168.2+61.7 mg/dL, p=0.005), ALT
(52.8+24.6 vs. 37.4+18.2 U/L, p=0.001), and serum uric acid (6.9+1.5 vs.
5.8+1.3 mg/dL, p=0.008). Significant positive correlations were observed
between CA-15.3 levels and BMI (r=0.34, p<0.001), fasting blood
glucose (r=0.29, p=0.002), triglycerides (r=0.31, p<0.001), ALT (r=0.27,
p=0.004), and uric acid (r=0.22, p=0.011). Multivariable regression
analysis identified BMI (f=0.28, p=0.001), fasting blood glucose (f=0.24,
p=0.006), and ALT (p=0.19, p=0.018) as independent predictors of
elevated CA-15.3 levels.

Conclusion: Serum CA-15.3 levels were significantly associated with
several metabolic and biochemical parameters, particularly obesity,
hyperglycemia, dyslipidemia, and liver function abnormalities. These
findings suggest that metabolic and biochemical status should be
considered when interpreting CA-15.3 levels in adult populations.
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Introduction

Cancer Antigen 15-3 (CA-15.3) is a high-molecular-
weight mucin glycoprotein encoded by the MUC1 gene and is
one of the most widely used serum tumor markers in clinical
oncology. It is primarily utilized for monitoring treatment
response, detecting disease recurrence, and assessing
prognosis in patients with breast cancer. Although CA-15.3
has limited sensitivity and specificity for cancer screening
or early diagnosis, it remains an important biomarker for
evaluating disease progression and therapeutic outcomes in
clinical practice [1]. Accumulating evidence suggests that
serum CA-15.3 concentrations are influenced not only by
malignant conditions but also by a variety of non-malignant
metabolic and biochemical abnormalities. Elevated CA-
15.3 levels have been reported in individuals with obesity,
diabetes mellitus, chronic liver disease, chronic kidney
disease, inflammatory disorders, and other benign conditions
[2]. These observations indicate that metabolic dysfunction
and organ-specific biochemical alterations may contribute
to variations in circulating CA-15.3 levels independent of
malignancy, potentially affecting the clinical interpretation of
this tumor marker [3]. Metabolic disorders, including obesity,
hyperglycemia, dyslipidemia, and impaired liver function,
have become increasingly prevalent worldwide and represent
major public health concerns. These conditions are associated
with chronic low-grade inflammation, oxidative stress, insulin
resistance, and altered cellular metabolism, all of which may
influence the expression and release of tumor-associated
glycoproteins such as CA-15.3 [4]. Likewise, abnormalities
in liver enzymes, renal function, and serum uric acid may
affect the metabolism, clearance, or circulating concentrations
of tumor markers. Therefore, evaluating the relationship
between metabolic and biochemical parameters and CA-15.3
levels is essential for improving the clinical interpretation of
laboratory findings and minimizing diagnostic uncertainty
[5]. Several international studies have reported associations
between CA-15.3 and metabolic or biochemical abnormalities;
however, the reported findings remain inconsistent across
different populations. Variations in ethnicity, lifestyle,
nutritional status, disease burden, and healthcare settings
may contribute to these differences [6]. Furthermore, most
previous studies have focused on patients with established
malignancies, whereas relatively few have evaluated the
influence of routine metabolic and biochemical parameters
on CA-15.3 levels among hospital-based adult populations
undergoing general clinical evaluation. In Bangladesh, the
burden of obesity, diabetes, metabolic syndrome, and non-
communicable diseases has increased substantially over the
past decade. Consequently, serum CA-15.3 testing is being
requested more frequently in routine clinical practice [7].
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Despite its growing clinical use, there is limited evidence
regarding the metabolic and biochemical factors associated
with CA-15.3 levels among Bangladeshi adults. This lack of
local evidence may lead to challenges in interpreting mildly
elevated CA-15.3 values and distinguishing benign metabolic
influences from clinically significant pathological conditions
[8,9]. Therefore, the present study aimed to evaluate the
association between metabolic and biochemical parameters
and serum CA-15.3 levels among adults attending a tertiary
care hospital in Dhaka, Bangladesh.

Materials and Methods

A hospital-based retrospective cross-sectional study was
conducted at a tertiary care hospital in Dhaka, Bangladesh,
between January 2025 and March 2026 to investigate the
association between metabolic and biochemical parameters
and serum Cancer Antigen 15-3 (CA-15.3) levels among
adult patients. The study utilized routinely collected hospital
laboratory records and electronic medical records (EMRs).
Adult patients aged 18 years and above who had undergone
serum CA-15.3 testing along with relevant metabolic and
biochemical investigations during the study period were
considered eligible. Patients with incomplete laboratory
records, missing demographic information, duplicate entries,
orinsufficient clinical datarequired for analysis were excluded.
A total of 180 participants who fulfilled the eligibility criteria
were included in the final analysis. Demographic information,
including age and sex, together with laboratory findings,
were extracted from the hospital laboratory information
system and electronic medical records using a structured
data extraction form. The collected variables included body
mass index (BMI), fasting blood glucose (FBG), lipid profile
(total cholesterol, triglycerides, high-density lipoprotein
cholesterol, and low-density lipoprotein cholesterol), liver
function parameters including alanine aminotransferase
(ALT) and aspartate aminotransferase (AST), renal function
markers including serum creatinine and uric acid, and serum
CA-15.3 concentrations. All laboratory investigations have
been performed as part of routine clinical care following the
hospital's standard operating procedures and internal quality
control protocols. Participants were categorized into normal
and elevated CA-15.3 groups according to the reference
range established by the hospital laboratory. Data extraction
was performed using unique study identification numbers,
and all personally identifiable information, including patient
names, registration numbers, and contact details, was
removed before data analysis to ensure complete anonymity.
Access to the study database was restricted to the research
investigators, and all electronic data were stored in password-
protected files to maintain confidentiality and data security
throughout the study. Data was entered into Microsoft Excel,
cleaned, coded, and analyzed using IBM SPSS Statistics
version 26.0 (IBM Corp., Armonk, NY, USA). Continuous
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variables were expressed as mean + standard deviation (SD),
and categorical variables as frequencies and percentages.
Independent-samples #-test, Chi-square test, Pearson's
correlation analysis, and multivariable linear regression
were performed where appropriate. A two-tailed p-value of
<0.05 was considered statistically significant. The study was
conducted in accordance with the ethical principles of the
Declaration of Helsinki. As the study involved retrospective
analysis of anonymized hospital records, no direct patient
contact was required. Patient confidentiality and privacy were
strictly maintained throughout the study, and all data were
used exclusively for research purposes.

Results

A total of 180 adult participants were included in
this hospital-based retrospective cross-sectional study.
The baseline demographic, metabolic, and biochemical
characteristics of the study population are presented in Table
1. The mean age of the participants was 47.8 = 13.6 years,
with 92 (51.1%) males and 88 (48.9%) females. The overall
mean body mass index (BMI) was 26.9 + 4.5 kg/m?, while
the mean fasting blood glucose (FBG) level was 7.1 + 2.4
mmol/L. The mean serum total cholesterol and triglyceride
concentrations were 197.4 +42.8 mg/dL and 178.5+ 67.4 mg/
dL, respectively. The average serum alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) levels were
40.9 + 204 U/L and 34.2 + 15.1 U/L, respectively. The
mean serum creatinine and uric acid concentrations were
0.96 + 0.24 mg/dL and 6.1 + 1.4 mg/dL, respectively. The
overall mean serum CA-15.3 level was 21.9 + 8.8 U/mL, and
41 (22.8%) participants had elevated CA-15.3 levels (>30

Table 1: Baseline Demographic and Clinical Characteristics of the
Study Population (n = 180).

Variable Total (n=180)
Age (years), Mean + SD 47.8+13.6
Male, n (%) 92 (51.1)
Female, n (%) 88 (48.9)
BMI (kg/m?), Mean + SD 269+45
Fasting Blood Glucose (mmol/L) 71124
Total Cholesterol (mg/dL) 197.4 £42.8
Triglycerides (mg/dL) 178.5+67.4
HDL Cholesterol (mg/dL) 43.6+9.5
LDL Cholesterol (mg/dL) 118.2 £ 35.6
ALT (U/L) 40.9+20.4
AST (U/L) 34.2+15.1
Serum Creatinine (mg/dL) 0.96 £ 0.24
Serum Uric Acid (mg/dL) 6.1+1.4
CA-15.3 (U/mL) 219+8.38
Elevated CA-15.3 (>30 U/mL), n (%) 41 (22.8)
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U/mL), whereas 139 (77.2%) had values within the normal
reference range.

The comparison of demographic, metabolic, and
biochemical characteristics between participants with normal
and elevated CA-15.3 levels is summarized in Table 2.
Participants with elevated CA-15.3 levels had a significantly
higher mean BMI (29.1 £4.7 vs. 26.2 £4.1 kg/m? p=0.001),
fasting blood glucose (8.4 = 2.9 vs. 6.7 £ 2.1 mmol/L, p =
0.003), triglyceride levels (213.5 £ 76.4 vs. 168.2 = 61.7
mg/dL, p = 0.005), ALT (52.8 £+ 24.6 vs. 37.4 + 18.2 U/L,
p =0.001), and serum uric acid (6.9 = 1.5 vs. 5.8 + 1.3 mg/
dL, p = 0.008) compared with those having normal CA-
15.3 concentrations. Although participants with elevated
CA-15.3 tended to be older and demonstrated higher total
cholesterol, LDL cholesterol, AST, and serum creatinine
levels with lower HDL cholesterol, these differences were
not statistically significant (all p > 0.05). Similarly, the
distribution of males and females between the two groups did
not differ significantly (p = 0.296).

Table 2: Comparison Between Participants with Normal and
Elevated CA-15.3 Levels.

Variables Normal (n=139) | Elevated (n=41) | p-value
Age (years) 46.9+13.1 50.4 +14.7 0.142
Male (%) 74 (53.2) 18 (43.9) 0.296

Female (%) 65 (46.8) 23 (56.1)

BMI (kg/m?) 26.2+4.1 29.1+47 0.001
FBG (mmol/L) 6.7+2.1 84129 0.003
Total Cholesterol | 194.6 + 40.5 206.8 +47.9 0.089
Triglycerides 168.2 +61.7 213.5+76.4 0.005
HDL 442 +9.7 41.7+8.8 0.121
LDL 116.7 £ 344 123.5+38.9 0.271
ALT 37.4+18.2 52.8 +24.6 0.001
AST 33.1+14.7 37.5+16.2 0.118
Creatinine 0.95+0.23 0.99 +£0.26 0.335
Uric Acid 58+1.3 6.9+15 0.008

Gender-based differences inserum CA-15.3 concentrations
are presented in Table 3. Female participants demonstrated
significantly higher mean serum CA-15.3 levels than male
participants (24.6 £ 9.2 U/mL vs. 20.8 £ 8.1 U/mL, p =
0.012). Furthermore, elevated CA-15.3 levels were observed
more frequently among females (26.1%) than males (19.6%);
however, this difference did not reach statistical significance
(p = 0.286).

The correlation analysis between serum CA-15.3
concentrations and metabolic as well as biochemical variables
is shown in Table 4. Significant positive correlations were
identified between serum CA-15.3 and BMI (r = 0.34,
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p < 0.001), fasting blood glucose (r = 0.29, p = 0.002),
triglyceride levels (r = 0.31, p < 0.001), ALT (r = 0.27,
p = 0.004), and serum uric acid (r = 0.22, p = 0.011). In
contrast, age, total cholesterol, HDL cholesterol, LDL
cholesterol, AST, and serum creatinine showed weak and
statistically non-significant correlations with serum CA-15.3
concentrations (all p > 0.05).

To identify independent determinants of serum CA-
15.3 levels, multivariable linear regression analysis was
performed, and the findings are presented in Table 5. After
adjustment for potential confounding variables including age,
sex, lipid profile, liver enzymes, renal function, and uric acid,
BMI (B = 0.28, p = 0.001), fasting blood glucose (p = 0.24,
p=0.006),and ALT (B=0.19, p=0.018) remained significant

Table 3: Gender-wise Comparison of Serum CA-15.3 Levels.

Variable Male (n=92) | Female (n=88) | p-value
CA-15.3 (U/mL) 20.8 + 8.1 246+9.2 0.012
Elevated CA-15.3 (%) | 18 (19.6) 23 (26.1) 0.286

Table 4: Pearson Correlation Between Serum CA-15.3 and Meta-
bolic/Biochemical Parameters.

Variable r p-value
Age 0.09 0.211

BMI 0.34 <0.001
Fasting Blood Glucose 0.29 0.002
Total Cholesterol 0.14 0.081
Triglycerides 0.31 <0.001
HDL -0.11 0.165

LDL 0.12 0.117

ALT 0.27 0.004

AST 0.13 0.095
Creatinine 0.08 0.276
Uric Acid 0.22 0.011

Table 5: Multivariable Linear Regression Analysis for Factors
Associated with Serum CA-15.3 Levels.

Variables B Standard Error |  95% CI p-value
Age 0.06 0.03 -0.01-0.12 0.248
Female Sex 0.11 0.87 -0.38-2.24 0.104
BMI 0.28 0.07 0.18-0.52 0.001
FBG 0.24 0.08 0.10-0.46 0.006
Ch(-)rlce)tsilerol 0.07 0.01 -0.01-0.04 = 0.217
Triglycerides 0.12 0.01 -0.01-0.05 0.083
ALT 0.19 0.05 0.04-0.29 0.018
AST 0.05 0.04 -0.03-0.14 0.362
Creatinine 0.03 0.91 -1.56-2.02 0.588
Uric Acid 0.09 0.19 -0.05-0.68 0.138
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independent predictors of serum CA-15.3 concentrations.
Although female sex, triglyceride levels, and serum uric acid
demonstrated positive regression coefficients, these variables
did not retain statistical significance after multivariable
adjustment. Likewise, age, total cholesterol, AST, serum
creatinine, and other lipid parameters were not independently
associated with serum CA-15.3 levels in the final regression
model.

Discussion

The present hospital-based retrospective cross-sectional
study evaluated the relationship between serum CA-15.3
concentrations and metabolic as well as biochemical
parameters among adults attending a tertiary care hospital
in Bangladesh. Although CA-15.3 is primarily used as a
tumor marker for monitoring breast cancer, the present
findings indicate that its concentration is also influenced by
metabolic abnormalities. Approximately one-fifth (22.8%)
of the study population had elevated CA-15.3 levels, and
these individuals demonstrated significantly higher BMI,
fasting blood glucose, triglycerides, ALT, and serum uric
acid than participants with normal CA-15.3 concentrations.
A major finding of this study was the independent association
between obesity and serum CA-15.3 levels. Participants
with elevated CA-15.3 had significantly higher BMI, and
BMI remained an independent predictor in multivariable
regression analysis. Obesity is characterized by chronic low-
grade inflammation, oxidative stress, and altered adipokine
secretion, all of which may enhance epithelial cell turnover
and increase the release of mucin-associated glycoproteins
such as CA-15.3. These findings suggest that obesity should
be considered when interpreting mildly elevated CA-15.3
concentrations in clinical practice [10]. Fasting blood glucose
also showed a significant positive association with CA-15.3
and remained an independent predictor after adjustment for
potential confounders. Chronic hyperglycemia promotes
oxidative stress, systemic inflammation, and cellular injury,
which may contribute to increased expression or release of
CA-15.3. Therefore, abnormal glucose metabolism may
partially explain elevated CA-15.3 levels in individuals
without malignant disease [11,12]. Participants with
elevated CA-15.3 also had significantly higher triglyceride
concentrations, although triglycerides did not remain
independently associated after multivariable adjustment. This
finding suggests that dyslipidemia may influence CA-15.3
indirectly through obesity and insulin resistance rather than
acting as an independent determinant. Similarly, serum uric
acid demonstrated a significant positive correlation with CA-
15.3 but lost significance in the adjusted model, indicating
that hyperuricemia is more likely a marker of underlying
metabolic dysfunction than an independent contributor [13].
Liver function appeared to play an important role in CA-15.3
regulation. Participants with elevated CA-15.3 exhibited
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significantly higher ALT levels, and ALT remained an
independent predictor in the final regression model. As ALT
reflects hepatocellular injury and metabolic liver dysfunction,
impaired hepatic metabolism or clearance of circulating
glycoproteins may contribute to increased serum CA-15.3
concentrations. These findings emphasize the importance
of considering liver function when interpreting elevated
CA-15.3 results. Female participants had significantly
higher mean CA-15.3 concentrations than males; however,
sex was not independently associated with CA-15.3 after
adjustment for other variables. This suggests that although
biological differences may contribute to higher baseline
CA-15.3 concentrations in women, metabolic factors exert
a stronger influence on serum CA-15.3 levels. Furthermore,
no significant associations were observed between CA-15.3
and age, total cholesterol, HDL cholesterol, LDL cholesterol,
AST, or serum creatinine, indicating that these variables have
limited influence on CA-15.3 concentrations in this study
population [14]. The correlation and multivariable regression
analyses consistently identified BMI, fasting blood glucose,
and ALT as the strongest determinants of serum CA-15.3.
Together, these findings suggest that obesity, impaired
glucose metabolism, and liver dysfunction are the principal
metabolic factors associated with elevated CA-15.3 levels in
adults. The present study has important clinical implications.
Because CA-15.3 is commonly used in cancer surveillance,
mildly elevated concentrations may lead to unnecessary
investigations if metabolic conditions are not considered.
Assessment of obesity, glycemic status, and liver function
alongside CA-15.3 measurement may improve clinical
interpretation and reduce diagnostic uncertainty in patients
without evidence of malignancy.

Conclusion

In conclusion, serum CA-15.3 concentrations are
significantly associated with metabolic and biochemical
status beyond malignant disease. Obesity, hyperglycemia,
and elevated ALT emerged as the strongest independent
determinants of CA-15.3, highlighting the importance of
considering metabolic health when interpreting this widely
used tumor marker in routine clinical practice.

Limitations of the Study

This study has several limitations that should be
acknowledged. First, the retrospective cross-sectional design
precludes the establishment of causal relationships between
metabolic factors and serum CA-15.3 levels. Second,
the study was conducted at a single tertiary care hospital
with a relatively modest sample size, which may limit the
generalizability of the findings to the broader population.
Third, information on important potential confounders,
including smoking status, alcohol consumption, medication
use, physical activity, dietary habits, inflammatory biomarkers,
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and confirmed malignancy status, was not available and
therefore could not be adjusted for in the analysis. Fourth,
only a single measurement of CA-15.3 and biochemical
parameters was available, preventing assessment of temporal
changes or intra-individual variability. Finally, because of
the retrospective nature of the study, longitudinal follow-
up and clinical outcome data were unavailable. Therefore,
prospective multicenter studies with larger and more diverse
populations are needed to validate these findings and further
clarify the relationship between metabolic abnormalities and
serum CA-15.3 concentrations.

Author Contributions

Conceptualization: Md. Akram Hossen, Sumaiya Islam
Khan, Apurba Kumar Sarker

Methodology: Md. Akram Hossen, Sumaiya Islam Khan,
Tazrian Ehsan Ardina Tasmiya, Apurba Kumar Sarker

Data Collection: Sumaiya Islam Khan, Tazrian Ehsan
Ardina Tasmiya, Md. Rajib Al Amin, Md Ferdos Ahmed

Data Curation: Sumaiya Islam Khan, Md. Rajib Al
Amin, Md Shariful Islam

Formal Analysis: Md. Akram Hossen, Md. Shoriful
Islam Shovon, Apurba Kumar Sarker

Writing — Original Draft: Md. Akram Hossen, Sumaiya
Islam Khan, Apurba Kumar Sarker

Writing — Review & Editing: Md. Akram Hossen, Md.
Shoriful Islam Shovon, Md Shariful Islam, Tazrian Ehsan
Ardina Tasmiya, Md. Rajib Al Amin, Md Ferdos Ahmed

Supervision: Md. Akram Hossen

Final Approval: All authors read and approved the final
manuscript.

References

1. Brown KA. Metabolic pathways in obesity-related breast
cancer. Nat Rev Endocrinol 17 (2021): 350-363.

2. Martinez-Reyes I, Chandel NS. Cancer metabolism:
looking forward. Nat Rev Cancer 21 (2021): 669-680.

3. Patra SP, et al. Mechanisms Governing Metabolic
Heterogeneity in Breast Cancer and Other Tumors. Front
Oncol 11 (2021): 700629.

4. Li Z, Zhang H. The Metabolic Mechanisms of Breast
Cancer Metastasis. Front Oncol 10 (2021): 602416.

5. Chen BE, Parulekar WR, et al. Cancer Antigen 15-3/
Mucin 1 Levels in CCTG MA.32: A Breast Cancer
Randomized Trial of Metformin vs Placebo. JNCI Cancer
Spectr 5 (2021): pkab066.

6. Khushk M, Khan A, Rehman A, et al. The Role of Tumor

Citation: Sumaiya Islam Khan, Tazrian Ehsan Ardina Tasmiya, Apurba Kumar Sarker, Md. Rajib Al Amin, Md Ferdos Ahmed, Md Shariful Islam,
Md. Shoriful Islam Shovon, Md. Akram Hossen. Metabolic and Biochemical Factors Associated with CA-15.3 Levels in a Hospital-Based
Adult Population. Journal of Cancer Science and Clinical Therapeutics. 10 (2026): 92-97.



Khan SI, et al., J Cancer Sci Clin Ther 2026
Journals DO|1026502/JCSCt5079288

Markers: Carcinoembryonic Antigen and Cancer Antigen
15-3 in Patients With Breast Cancer. Cureus 13 (2021):
€16298.

7. Bashir MS, Sayem MA, Das SS, Das N, Sultana A,
Rahman MM, Shamsuzzaman M, Paul P, Hossian
M, Uddin MK. High viral load is a risk factor for
hepatocellular carcinoma: Clinical and laboratory insights
from a cross-sectional study. Journal of Angiotherapy.
2025 Apr 14;9(1):1-8.

8. Khezri A, et al. Comparison of mucin-1 in human breast
cancer and canine mammary gland tumor: a review study.
Cancer Cell Int 21 (2021): 680.

9. Sherman ME, et al. Variables Affecting CA15.3 Tumor
Antigen Expression and Antibodies against It in Female
National Health and Nutritional Survey Participants.
Cancer Epidemiol Biomarkers Prev (2024).

10. Duffy MJ, Evoy D, McDermott EW. CA 15-3: Uses and

Volume 10 ¢ Issue 3 97

limitation as a biomarker for breast cancer. Clin Chim
Acta 411 (2010): 1869-1874.

11. Hayes DF. Tumor markers for breast cancer. Ann Oncol
17 (2006): x286—x289.

12.Uddin MK, Sultana A, Rahman MM, Shamsuzzaman
M, Paul P, Hasan MM, Sayem MA, Bashir MS, Das SS,
Hossian M. Cardiovascular complications in patients with
hepatocellular carcinoma. Journal of Angiotherapy. 2025
Apr 12;9(1):1-8.

13. Harris L, Fritsche H, Mennel R, et al. American Society
of Clinical Oncology 2007 update of recommendations
for the use of tumor markers in breast cancer. J Clin Oncol
25 (2007): 5287-5312.

14. Sturgeon CM, Duffy MJ, Hofmann BR, et al. National
Academy of Clinical Biochemistry laboratory medicine
practice guidelines for use of tumor markers in clinical
practice: quality requirements. Clin Chem 54 (2008):
el-el0.

@ This article is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC-BY) license 4.0

Citation: Sumaiya Islam Khan, Tazrian Ehsan Ardina Tasmiya, Apurba Kumar Sarker, Md. Rajib Al Amin, Md Ferdos Ahmed, Md Shariful Islam,
Md. Shoriful Islam Shovon, Md. Akram Hossen. Metabolic and Biochemical Factors Associated with CA-15.3 Levels in a Hospital-Based
Adult Population. Journal of Cancer Science and Clinical Therapeutics. 10 (2026): 92-97.



	Title
	Abstract
	Keywords
	Introduction
	Materials and Methods  
	Results
	Discussion
	Conclusion 
	Limitations of the Study 
	Author Contributions 
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	References

