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ABSTRACT  

Objective: To estimate the correlation between C-reactive protein (CRP) and Carcinoembryonic Antigen 

(CEA) in obese adults in Cartavio, Ascope province, Peru, in 2024.  

Material and Methods: This was a correlational, cross-sectional study. One hundred thirty-seven residents 

between 40 and 80 years old with obesity (BMI ≥30 kg/m2) participated. Anthropometric assessment was used 

to calculate the BMI value, and a biochemical analysis of blood serum was performed to determine CRP and 

CEA levels. Results: Both markers had elevated values: CRP 95% CI: 32.6–68.0 mg/L and CEA 95% CI: 

39.9–159.9 ng/mL. Additionally, a high positive correlation (ρ=0.841) was determined between C-reactive 

protein and Carcinoembryonic Antigen. Conclusion: There is a ** strong correlation between CRP and CEA** 

in obese adults from the small town of Cartavio in the province of Ascope, Peru, 2024.  

 

Keywords: C-reactive protein, Carcinoembryonic Antigen, obesity, inflammatory biomarker, Cartavio.  

 

INTRODUCTION  

In 2022, one in eight people worldwide was obese. Furthermore, of the population over 18, 2.5 billion were 

overweight and 890 million were obese. Thus, the prevalence of overweight was 43% and obesity was 16% 

(1). The Americas region had the highest global prevalence of adult obesity at 33.8%, with 36.5% in women 

and 31.0% in men, respectively (2). Similarly, in Peru,  

24.1% of the population aged 15 and older suffers from obesity, with women being more affected compared 

to men (3).  

Obesity is linked to a state of chronic low-grade systemic inflammation, evidenced by the elevation of 

inflammatory biomarkers. High concentrations of interleukin-6 (IL-6), high-sensitivity C-reactive protein (hs-

CRP), and other inflammatory mediators have been reported in obese versus non-obese patients (4, 5). 

Recently, new markers like the hyperglycemic stress index (SHR) and the pan-immune inflammation value 

(PIV) have shown correlation with increased mortality in overweight populations (6). In fact, adipose tissue 

exhibits a phenotypic shift of macrophages from the anti-inflammatory M2 type to the pro-inflammatory M1 

type (7). 
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C-reactive protein (CRP), primarily synthesized by the liver in response to cytokines, is a key component of 

the inflammatory and immune response (8). This protein exists in two structural forms: pentameric (inactive) 

and monomeric (pro-inflammatory), with the latter being capable of activating endothelial cells and promoting 

processes like atherogenesis. Thus, CRP participates in immunological mechanisms like opsonization and 

complement activation, while its high-sensitivity version (hs-CRP) has emerged as a valuable biomarker for 

evaluating the risk of cardiovascular diseases, diabetes, and cancer, surpassing the native (pentameric) form in 

diagnostic specificity in conditions such as acute myocardial infarction (9, 10, 11). Studies highlight its 

therapeutic potential by modulating its serum levels, emphasizing its relevance as a diagnostic and prognostic 

biomarker.  

Carcinoembryonic antigen (CEA) is an important tumor biomarker with clinical utility in the diagnosis, 

prognosis, and therapeutic follow-up of cancer. Elevated concentrations correlate with advanced stages of 

colorectal cancer and greater tumor aggressiveness (12), while a significant reduction in its levels is observed 

after surgery in advanced cases (13). In addition to its oncological application, CEA shows an association with 

various cardiometabolic risk factors, including harmful habits (smoking, alcohol consumption), chronic 

diseases (diabetes, cardiovascular pathologies), and oxidative stress (14). Its periodic monitoring is essential 

for evaluating disease progression and optimizing therapeutic management in oncological patients (13).  

Given the evidence that obesity alters both biomarkers—CRP as an indicator of chronic inflammation and 

CEA associated with oncological risk— its relevance lies in the fact that, despite knowing the influence of 

hemodilution due to obesity on CEA levels (15), there are few local studies analyzing its link with CRP, a key 

marker for metabolic comorbidities. Furthermore, since Cartavio is a population with a high prevalence of 

obesity and limited access to oncological screening, the results could optimize diagnostic protocols by 

adjusting reference values based on the inflammatory profile, thus contributing to the early prevention of 

complications associated with these biomarkers in Peruvian rural settings.  

We asked What correlation exists between C-reactive Protein and Carcinoembryonic Antigen in obese adults? 

Therefore, the objective was to estimate the correlation between C-reactive protein and Carcinoembryonic 

Antigen in adults with obesity in Cartavio-Ascope, Peru, 2024.  

 

MATERIALS AND METHODS  

 

Study Design  

This was a correlational and cross-sectional study.  

 

Population and Sample  

Inclusion criteria: Adults between 40 and 80 years old, diagnosed with obesity (BMI ≥30 kg/m2).  

Exclusion criteria: Chronic inflammatory diseases, diagnosed cancer. 137 individuals participated in the 

research, obtained through a non-probabilistic convenience sample during 2023.  

 

Ethical Considerations  

The research considered the Declaration of Helsinki (16). Participants were informed about the procedures and 

voluntarily signed their consent. Techniques and Procedures For the anthropometric assessment to measure 

weight and height, a digital platform scale with a stadiometer was used, and the BMI (kg/m2) was then 

calculated. Abdominal circumference was also measured with a 200 cm measuring tape (resolution: 1 mm) 

(17).  

To quantify the biomarkers, venous blood samples were collected in BD Vacutainer tubes via peripheral 

puncture. After centrifugation at 4000 rpm for 10 minutes, the resulting serum was used to analyze C-reactive 

protein using the sandwich immunoassay technique and for carcinoembryonic antigen using 

chemiluminescence.  

 

Statistical Analysis  

The data were analyzed, obtaining the mean, standard deviation, 95% confidence intervals, and coefficient of 

variation. CRP and CEA data were subjected to the Kolmogorov-Smirnov test and did not meet the normality 

criterion. Subsequently, the Spearman's Rho test was performed to measure the monotonic correlation between 

the values of the two biomarkers. We used IBM SPSS version 30 software.  

 

RESULTS AND DISCUSSION  

The results are presented in the following tables and figures.  

http://www.diabeticstudies.org/
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Table 1. Frequency of sex, weight level, and comorbidity risk in obese individuals from Cartavio-Ascope, 

Peru. 

.Variable Scale 
Residents % Residents 

 fi %hi  

Sex 
Female 88 64.2 

Male 49 35.8 

Weight Level 

Obese I 28 20.4 

Obese II 84 61.3 

Obese III 25 18.3 

Comorbidity Risk 

Low 0 0.0 

High 11 8.0 

Very High 126 92.0 

 

Table 1 shows that the obese individuals evaluated were mostly women (64.2%), had Type II obesity (61.3%), 

and predominantly had a very high risk of comorbidity (92.0%) based on abdominal circumference.  

 

Table 2. Univariate analysis of anthropometric measurements: weight, height, body mass index, and 

abdominal circumference in obese individuals from Cartavio-Ascope, Peru. 

Variable Sex   S Lower CI  Upper CI  CV 

Weight (kg) Both 98.5 8.9 95.7 101.3 9.05%* 

Height (m) Both 1.62 0.06 1.60 1.64 3.80%* 

BMI (kg/m2) Both 37.6 2.8 36.7 38.4 7.40%* 

Abdominal Circumference (cm) 
Female 104.0 9.0 100.5 107.5 8.61%* 

Male 111.2 9.8 106.0 116.3 8.84%* 

* Homogeneous distribution (CV<30%) 

 

Table 2 shows the anthropometric measurements of the obese individuals in Cartavio: the weight is 

98.5±8.9 kg (95% CI: 95.7–101.3 kg), the height is 1.62±0.06 m (95% CI: 1.60–1.64 m), and the BMI is 

37.6±2.8 kg/m2 (95% CI: 36.7–38.4 kg/m2), which indicates Type II obesity. Furthermore, the female 

abdominal circumference is  

104.0±9.0 cm (95% CI: 100.5–107.5 cm), while the male circumference is 111.2±9.8 cm (95% CI: 106.0–

116.3 cm); therefore, both sexes presented abdominal obesity.  

 

Table 3. Univariate analysis of biochemical markers: C-reactive protein and carcinoembryonic antigen in 

obese adults from Cartavio-Ascope, Peru. 

Variable   S Lower CI Upper CI  CV 

CRP (mg/L)  50.3 56.5 32.6 68.0 112.28% 

CEA (ng/mL)  99.9 191.1 39.9 159.9 191.31% 

Non-homogeneous distribution (CV>30%) 

 

Table 3 shows the biochemical markers in obese adults from Cartavio: C-reactive protein 95% CI: 32.6–

68.0 mg/L and carcinoembryonic antigen 95% CI: 39.9–159.9 ng/mL. This means both markers were highly 

elevated, above their normal values. ρ=0.841 (p=0.000) 
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ρ = 0,841 (p = 0,000) 

Figure 1.Spearman's Rho Correlation Line between C-reactive protein (mg/L) and Carcinoembryonic 

Antigen (ng/L) in obese adults from Cartavio-Ascope, Peru. 

 

Figure 1 provides evidence that in the obese sample studied, there is a high positive correlation 

(Spearman’s Rho=0.841) between C-reactive protein and carcinoembryonic antigen.  

 

DISCUSSION  

The results reveal a high prevalence of Grade II obesity (61.3%) with a very high comorbidity risk in 92.0% 

of cases based on abdominal circumference measurements (Table 1). Currently, obesity is classified into two 

stages: preclinical (excess body fat without pathological manifestations) and clinical (adipose accumulation 

accompanied by persistent organ dysfunction and functional limitation) (18). Research shows that excess 

weight in adults significantly increases the risk of developing high to very high-grade comorbidities (19). 

Similarly, in patients with metabolic syndrome, a correlation has been identified between a sedentary lifestyle 

and an increased cardiovascular risk (20), which reinforces the need for early interventions based on the disease 

stage.  

Anthropometric analysis shows an average BMI of 37.6±2.8 kg/m2 (95% CI: 36.7−38.4 kg/m2), confirming 

Type II obesity, with significant differences in abdominal circumference by sex: women 104.0±9.0 cm (95% 

CI: 100.5–107.5 cm) and men 111.2±9.8 cm (95% CI: 106.0−116.3 cm), values that exceed the cutoff points 

for abdominal obesity in both cases (Table 2). In this regard, the correlation between height, abdominal 

circumference (AC), and body mass index (BMI) offers a practical clinical tool to assess cardiovascular risk, 

with reference values of 44% for women and 45% for men in normal-weight populations (21). Recent studies 

propose specific AC cutoff points by sex: women show 86 cm and 95 cm for overweight and obesity 

respectively; while men show 89 cm and 99 cm for overweight and obesity in that order. Thus, a higher 

prevalence is shown in women than in men (22). However, the differences between indicators are notable: 

while BMI reports 26.8% obesity, AC and waist-to-height ratio detect 50.4% and 85.4% respectively, with the 

main prevalence in women and those over 30 years old (23).  

The research analysis reveals significantly elevated levels of both C-reactive protein (32.6−68.0 mg/L, 95% 

CI) and carcinoembryonic antigen (39.9−159.9 ng/mL, 95% CI), exceeding the reference ranges (Table 3). In 

this regard, high concentrations of C-reactive protein (CRP) can reflect a chronic inflammatory process (24). 

Thus, a significant correlation has been found between obesity and increased CRP levels, indicating a greater 

inflammatory risk. Furthermore, the CRP concentration increases proportionally to the number of metabolic 

syndrome factors present (25). Similarly, a systematic review showed that obesity is associated with high CRP 

levels and cardiovascular risk. The association was more notable in women and in North American/European 

populations compared to men and Asians (26).  On the other hand, a high body mass index (BMI) has been 

shown to be associated with increased plasma volume, which leads to  

low carcinoembryonic antigen (CEA) concentrations (27). The findings suggest that obesity influences CEA 

measurements due to hemodilution (28), which could reduce the sensitivity of these tests in obese people with 

colorectal cancer (15).  

However, a significant correlation has been explored between elevated CEA levels and metabolic syndrome 

and its components, such as low HDL and hypertension. Nevertheless, there may be an incorrect interpretation 

favored by smoking (29). Similarly, CEA levels were related to metabolic parameters such as visceral fat area, 
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fasting glucose, and triglycerides. In this way, CEA could be a link between metabolic alterations and 

carcinogenesis in visceral obesity, although more studies are needed to confirm its clinical relevance (30).  

The results of this research show a strong positive correlation (rho=0.841) between C-reactive protein and 

carcinoembryonic antigen in obese individuals (Figure 1), suggesting a possible pathophysiological 

relationship between the chronic inflammatory state and tumor processes in this risk group. In this regard, 

studies show a notable interrelation between obesity and cancer, associating excess weight with an increased 

risk of at least 13 types of neoplasms, including colorectal, breast, pancreatic, and endometrial cancer (31, 32). 

Furthermore, the duration and severity of obesity in young adults has been described to significantly increase 

the risk of developing 18 types of cancer, including some hematological ones (33). Possible mechanisms 

include chronic inflammation, insulin resistance, and adipose tissue dysfunction that promote carcinogenesis 

(34) (Pati et al., 2023).  

One study indicates that combining inflammatory markers (C-reactive protein and fibrinogen) with 

conventional tumor indicators (CEA and CA72−4) could optimize the diagnosis of colorectal cancer (35), 

although the results need to be validated (36). Gastric cancer, in turn, can be diagnosed using IL-6 with higher 

sensitivity (85%) compared to CRP (66%), CA19−9 (34%), and CEA (22%) (37). One investigation revealed 

that patients with metabolic syndrome had decreased CRP concentrations but increased CEA levels after 

colorectal cancer surgery (38). This evidence suggests that integrating inflammatory and tumor markers is 

necessary to increase diagnostic accuracy in gastrointestinal neoplasms.  

 

CONCLUSIONS  

The degree of correlation between C-reactive Protein and Carcinoembryonic Antigen was positive and high 

(ρ=0.841) in obese adults from Cartavio-Ascope, Peru, 2024.  

 

RECOMMENDATIONS  

Future research should expand the sample size to clarify the results with the potential for oncological screening, 

adjusting reference values based on the inflammatory profile.  
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