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Abstract. Breast cancer represents a complex biological process characterized by a series of genetic 

and epigenetic alterations in epithelial cells. This study investigates biochemical markers and their corre-
lation with the tumor marker CA 15-3 in breast cancer patients. Biochemical parameters, including cho-
lesterol, triglycerides, urea, and creatinine, were analyzed alongside CA 15-3 levels. Our findings re-
vealed a significant inverse correlation between CA 15-3 and cholesterol levels, while a positive correla-
tion was noted between CA 15-3 and urea levels. 
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Introduction. The relevance of the research is the investigation of biochemical markers and their cor-

relation with tumor marker CA 15.3 in patients with breast cancer. Breast cancer is a biological process in 
stages that results in numerous genetic and epigenetic alterations in the breast's epithelial cells over a 
number of years. The biological advancement of breast cancer stems from various factors such as im-
paired differentiation, invasion, angiogenesis, and metastasis [1]. There is mounting evidence that some 
biochemical markers, such as lipid metabolism, are frequently increased at various stages of the develop-
ment of cancer [2]. Such complications arise due to derangements in the regulatory systems for storage 
and mobilization of metabolic fuels, including the catabolism and anabolism of carbohydrates, lipids, and 
proteins. CA 15-3 is a glycoprotein elevated in colorectal, lung, pancreatic, ovarian, and breast malignan-
cies [3]. According to the European Group on Tumor Markers (EGTM), a tumor marker concentration is 
considered to have significantly increased if it has increased by at least 25% when compared to the refer-
ence value. A comparison between CA 15-3 and CEA reveals that the latter is a more sensitive marker 
than the former. The deeper our understanding of the biochemical mechanisms in cancer cells, the more 
we will be able to leverage new and intriguing targets for pharmacological and nutritional intervention to 
mitigate drug resistance and metastasis. Tests to identify tumor antigens in serum have been shown to be 
an effective means of keeping track of how well breast cancer patients are responding to drug [3]. The 
purpose of this study was to investigate potential associations between breast cancer and biochemical 
markers with CA 15-3.  

Subject. Biochemical parameters of blood as a level [content/activity] CA 15.3, cholesterol, TG, 
HDL, LDL, VLDL, urea, creatinine, uric acid, and ESR have been studied. Partially the material for the 
study was the history of patients' diseases. 

Object. The object of the study was on the investigation of biochemical markers and their correlation 
with tumor marker CA 15.3 in patients with breast cancer. The survey of the patients [questioning, physi-
cal examination, anthropometry, and biochemical analysis] was conducted based on the Department of 
Medical statistics of «Anbar Cancer Center», Iraq. 

The aim. The study aims to evaluate the changes in the biochemical parameters of the blood of pa-
tients with breast cancer, reflecting the increase CA 15.3 level, depending on the severity of progression 
of the tumor, BMI, and age. 

Materials and methods. Specimens were collected from the Al-Anbar Cancer Center in Al-Anbar 
province, Iraq. 56 individuals [female] aged ≥28 years [28–82 years] were invited to participate in this 
study by following a simple randomization procedure. Biochemical parameters of blood of patients were 
obtained in the diagnostic laboratory of the "Anbar Cancer Center" and the Biochemical tests were con-
ducted in the Clinical Chemistry Laboratory in the College of Medicine, University of Anbar. 

Results and discussion.  
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This study investigated the association between serum CA 15.3 levels and a panel of biochemical 
markers in a cohort of 56 female breast cancer patients. The demographic and clinical characteristics of 
the study population, including age, BMI, and tumor stage, were analyzed to assess potential confounding 
factors. 

Pearson correlation analysis was conducted to evaluate the relationship between CA 15.3 levels and 
the selected biochemical parameters.  

 
Table – Correlation between CA 15.3 and biochemical parameters in patients with breast cancer. 
 

Parameters Mean SD (±) Units Range 
P value 
within 
group 

Pearson Correlation 
Parameters with CA 

15.3 
Age 51.64 14.42 year 66.00 0.000 -0.186 
BMI 29.10 3.53 Kg/m2 14.20 0.000 -0.359 
ESR 36.94 21.62 mm/hr 79.00 0.000 0.425 
Urea 33.09 18.38 mg/dL 83.00 0.000 0.716** 
Creatinine 0.76 0.19 mg/dL 0.51 0.000 0.404 
Uric Acid 5.13 1.82 mg/dL 6.60 0.000 0.157 
Triglyceride 179.58 38.75 mg/dL 216.00 0.000 -0.146 
Cholesterol 157.73 14.74 mg/dL 54.00 0.000 -0.448 * 
HDL 32.83 12.88 mg/dL 54.90 0.000 0.393 
LDL 91.54 15.05 mg/dL 60.40 0.000 0.202 
VLDL 35.83 7.74 mg/dL 43.20 0.000 -0.226 
CA 15.3 75.71 101.86 U/mL 333.90 0.001 1.000 
** Correlation is significant at the 0.01 level (2-tailed).  
* Correlation is significant at the 0.05 level (2-tailed). 
 
Our analysis revealed significant correlations between CA 15.3 levels and various biochemical param-

eters, which provide insights into the metabolic changes associated with breast cancer. Notably, a signifi-
cant inverse correlation was observed between CA 15.3 and cholesterol levels (r = -0.448, p < 0.05). This 
finding is consistent with the literature, which suggests that alterations in lipid metabolism, particularly a 
decrease in cholesterol levels, may occur as a response to tumorigenesis in breast cancer patients [4]. 
Conversely, while CA 15.3 levels demonstrated a positive correlation with urea levels (r = 0.716, p < 
0.01), indicating a potential association between tumor burden and renal function impairment, further in-
vestigations are warranted to confirm this relationship and understand the underlying mechanisms in-
volved [5]. 

The correlation between CA 15.3 and other lipid parameters, such as triglycerides and HDL, was less 
pronounced, showing only weak associations. These results align with findings from Wu et al., who re-
ported similar trends in their study, indicating that while lipid profiles may be altered in breast cancer, 
these changes are not uniformly reflected across all lipid markers [4]. 

The clinical implications of our findings are significant, as they suggest that CA 15.3 could serve as a 
reliable biomarker for monitoring disease progression and response to treatment in breast cancer patients. 
Nonetheless, it is crucial to approach the interpretation of CA 15.3 levels with caution, as elevated levels 
may also arise in benign breast conditions and other malignancies, potentially leading to misdiagnosis. 

Moreover, the correlation between CA 15.3 and age (r = -0.186, p < 0.01) and BMI (r = -0.359, p < 
0.01) suggests that older patients and those with higher BMI may exhibit altered metabolic responses that 
could influence tumor marker levels. This highlights the necessity for a personalized approach in evaluat-
ing CA 15.3 levels, taking into account patient demographics and individual metabolic profiles. 

While our study provides valuable insights, it is not without limitations. The cross-sectional nature of 
the study restricts the ability to infer causality between the observed correlations. Future longitudinal 
studies are essential to elucidate the temporal dynamics of biochemical markers and their relationship 
with CA 15.3 levels throughout the course of breast cancer treatment. Additionally, exploring the molecu-
lar mechanisms underlying the observed correlations could unveil novel therapeutic targets to improve 
patient outcomes and reduce the risk of metastasis. 
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Conclusions. Scientific findings suggest that serum levels of the tumor marker CA 15.3 are signifi-
cantly correlated with the existence of metastases. As such, CA 15.3 should not be employed because it 
may be increased in patients who have benign breast alterations and normal in those who have primary 
breast cancer. In addition, there are still some basic questions that need to be elucidated, like which stages 
of breast cancer development are more sensitive to biochemical markers and what is the necessary expo-
sure is to cause metastasis effects. Overall, tumor antigens in serum have shown to be an effective means 
of keeping track of how well breast cancer patients are responding to therapy. 
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Аннотация. Оценили представленность в BOLD нуклеотидных последовательностей гена COI, 
используемого в качестве ДНК-штрихкода для выявления гибридных и рекомбинантных форм 
Carassius carassius и Carassius auratus. Заключили, что на сегодняшний день, в BOLD отсутствует 
информация об экземплярах, коллектированных на территории Беларуси. 
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Карповые (Cyprinidae) – одна из наиболее важных и многочисленных промысловых групп 

пресноводных рыб, включающая более 2000 видов, принадлежащих к 210 родам, распространен-
ных повсеместно, за исключением вод Антарктики и Южной Америки [1].  

На сегодняшний день популярными и излюбленными объектами исследования на территории 
Беларуси – представители рода Carassius Nilsson, 1832, вопрос корректной видовой принадлежно-
сти которых достаточно сложен. Необходимо отметить, что ранее считалось, что на территории 
нашей страны обитает два вида этого рода: золотой (обыкновенный) карась С. carassius и серебря-
ный карась C. gibelio [2]. В последнее время серебряный карась чаще рассматривается как ком-
плекс видов: C. auratus, C. gibelio и C. langsdorfii, которые ранее имели статус подвидов [3]. По-
скольку в сопредельных Беларуси регионах широко распространены C. auratus и C. gibelio, а так-
же в связи с перечисленными выше таксономическими проблемами в данной статье название «се-
ребряный карась» будет использоваться для обозначения всех видов комплекса C. auratus без 
уточнения видовой принадлежности [1].  




