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Background

To investigate the association between metabolic syndrome (MetS) and its components and prostate cancer (PCa).



Methods

This study enrolled 482 943 consecutive men who underwent routine health checkups at the Health Management Center of West China Hospital Between 2010 and 2017. For patients with elevated prostate-specific antigen (PSA) levels or color Doppler ultrasound indicating abnormal prostates, we recommended prostate puncture and follow-up. We used the chi-square test and independent t-test for categorical variables and continuous variables, respectively. We used logistic regression analysis to evaluate the effects of MetS and its components on prostate cancer risk.



Results

We found that the incidence of PCa in Chinese men over 40 years of age was 0.1%. Among the 85882 participants, 31.5% (27016/85882) of the patients were diagnosed with MetS. PCa was associated with older age, higher PSA levels, lighter weight and shorter height, hypertension, elevated fasting blood glucose (FBG) and HDL cholesterol level, lower triglycerides. After excluded the interference of other factors in multivariate logistic analysis, we found that MetS, hypertension, hyperlipidemia, hyperglycemia, and obesity were not related to the risk of PCa. High age and PSA levels were risk factors for prostate cancer.



Conclusions

High age and PSA levels were risk factors for prostate cancer. MetS, hypertension, hyperlipidemia, hyperglycemia, and obesity were not related to the risk of PCa.
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Introduction

Prostate cancer (PCa) is the second most common tumor in males, and the fifth leading cause of cancer-related mortality (1). An international cancer study revealed that PCa incidence rates are increasing in 32 of 40 countries, while rates are relatively stable in the remaining eight countries (2). An increasing incidence of PCa is inseparable from the Western high-fat diet, sedentary lifestyle and obesity (2).

Metabolic syndrome (MetS) is a metabolic disorder that includes at least three of the following five items: hypertension, hyperglycemia, obesity, an elevated triglyceride level and decreased high-density lipoprotein cholesterol (HDL-C) (3). Over the past few decades, MetS is increasing worldwide because of sedentary lifestyles and excessive carbohydrate intake (4–6). Although the major complication of MetS is cardiovascular disease, a few studies have shown that it increases the risk for PCa (4).

The relationship between MetS and PCa is controversial. Some studies have shown that MetS increases the risk for PCa (4, 7), while some studies have indicated that MetS reduces the risk for PCa (8, 9), and some studies have shown no relationship between MetS and PCa (10). A recent meta-analysis showed that although MetS had little effect on the incidence of PCa, it significantly increased the incidence of high-grade PCa (11). Another high-quality study showed that the relationship between MetS and PCa is affected by race and country. In European countries, MetS increases the risk for PCa, but it has no significant effect on PCa risk in Asian countries and the United States (10).

To better explore the relationship between MetS and PCa, we conducted a large-scale study on patients undergoing health checkups in China. For patients with elevated prostate-specific antigen (PSA) levels and magnetic resonance imaging (MRI) indicating abnormal prostates, we recommended prostate puncture and follow-up.



Materials and Methods


Patients and Include Data

This study included 482 943 consecutive men who underwent routine health checkups at the Health Management Center of West China Hospital between 2010 and 2017. For people who participated in multiple health checkups, we only included data from the first visit. The screening process for this study was as follows: 315 836 patients were excluded for duplicate data, 687 were excluded for history of PCa or prostatectomy, 11278 were excluded for missing important data and 69260 were excluded as they were younger than 40 years of age. Finally, 85882 patients were included in the analysis, and 102 patients were diagnosed with PCa.

The included data were as follows: age, weight, height, body mass index (BMI), waist circumference, diastolic blood pressure (DBP), systolic blood pressure (SBP), HDL-C, triglycerides, fasting blood glucose (FBG), medical history and PSA. For patients with elevated PSA levels or color Doppler ultrasound indicating abnormal prostates, we recommended prostate MRI examination. If MRI suggests that there is a prostate mass, it is recommended to perform a prostate puncture and tracked the Gleason score at our hospital.



Definition of the MetS

MetS was defined according to the multidisciplinary international joint declaration (3). Patients were diagnosed with MetS when they had at least three of the following presentations: (1) obesity, waist circumference ≥ 85 cm; (2) hypertension, elevated blood pressure (systolic ≥ 130 mmHg and/or diastolic ≥ 85 mmHg; (3) dyslipidemia, HDL-C < 40 mg/dL (1.0 mmol/L); (4) dyslipidemia, triglyceride levels ≥ 150 mg/dL (1.7 mmol/L); and (5) hyperglycemia, FBG ≥ 100 mg/dL (5.6 mmol/L).



Statistical Analyses

All statistical analyses were performed with IBM SPSS software version 23.0 for Mac. Continuous variables are presented as the median (range) and were compared by an independent t-test. Categorical variables were expressed as rates and compared by the chi-squared test. Univariate logistic regression analysis was used to calculate odds ratios (ORs) and 95% confidence intervals (CIs). Multivariate logistic regression analysis was used for P < 0.05. All P values were two-sided, and P < 0.05 indicated that the difference was statistically significant.




Results


Baseline Patient Characteristics

The demographic characteristics of the participants are presented in Table 1. Overall, 0.1% (102/85882) of participants were newly diagnosed with PCa. Among the 85882 participants, 31.5% (27016/85882) of the patients were diagnosed with MetS. PCa was associated with older age, higher PSA levels, lighter weight and shorter height, hypertension, elevated fasting blood glucose (FBG) and HDL cholesterol level, lower triglycerides.


Table 1 | Baseline characteristics of patients according to the diagnosis of PCa.





Risk Factors for Prostate Cancer

As shown in Table 2, in the univariate analysis, older age, higher hypertriglyceridemia, lower HDL-C and higher PSA levels increased the risk for PCa. However, hyperglycemia and hypertension decreased PCa risk. MetS and obesity did not affect the risk for PCa. However, in multivariate logistic analysis, we found that MetS, hypertension, hyperlipidemia, hyperglycemia, and obesity were not related to the risk of PCa. High age and PSA levels were risk factors for prostate cancer.


Table 2 | Analysis of risk factors of prostate cancer.






Discussion

Our study is the first to explore the relationship between MetS and PCa in healthy Chinese people. We found that the incidence of PCa in Chinese men over 40 years of age was 0.1%. We concluded that high age and PSA levels were risk factors for prostate cancer. MetS, hypertension, hyperlipidemia, hyperglycemia, and obesity were not related to the risk of PCa.

MetS is a metabolic disease caused by a series of complex factors, with an incidence of over 34% in the United States (12) and over 21% in China (13). Furthermore, with changes in people’s lifestyles and the adjustment of diets, the global incidence of MetS is increasing (4, 5). A series of studies showed that MetS not only increases the risk for cardiovascular disease (3) but also increases the risk for breast cancer (14), gastric cancer (15), and PCa (16).

The relationship between MetS and PCa has not yet been fully studied, and a review of the published literature does not allow for a definitive conclusion. In a meta-analysis on the impact of MetS on PCa, the results of a regional subgroup analysis showed that MetS was significantly associated with PCa in 8 European studies (RR=1.30, P=0.034), but there was no relationship in 4 U.S. studies (RR=1.03, P=0.390) or 2 Asiatic studies (RR=0.99, P=0.932) (10). A prospective study over a 27-year period in Norway showed that MetS increases the risk for PCa (RR = 1.56, P=0.001) (7). Studies of 2322 Caucasians showed that there is a positive association between MetS and PCa (16). A study of Finnish men revealed that MetS increased the risk for PCa approximately 1.9 times when interference factors such as age, diet and exercise were excluded (P = 0.030) (17). Publications from several European countries have indicated that MetS increases the risk for PCa (7, 16, 17). However, studies from the United States and Australia have shown that MetS can instead reduce the risk for PCa (8, 9). More scholars support the view that although MetS has no significant effect on the incidence of PCa, it increases the risk for high-grade PCa (4, 18).

The reasons for the different conclusions of the studies are mainly as follows. First, different countries have different definition criteria for MetS. For example, Bhindi et al. used the adjusted international joint interim statement in 2009 to define MetS (4). In this study, BMI ≥ 30 instead of abdominal circumference was used to define obesity. However, Tande et al. defined MetS with Adult Treatment Panel III (9). Second, different countries have different levels of economic development, and there are differences in PCa screening levels. For example, countries with lower incomes have a higher incidence of MetS, but they are less likely to screen for PCa (4). Moreover, differences in follow-up times among studies will affect the incidence of PCa. Haheim et al. conducted a prospective study over 27 years and found that MetS increases the risk for PCa (7). Harding et al. found that MetS reduced the incidence of PCa after 8.5 years of follow-up (8). Finally, race affects the risk for PCa with MetS. Beebe-Dimmer et al. found that MetS increased the risk for PCa in African-American men but not in white men (19). Compared with white men, the African-American men who participated in this study had a significantly higher incidence of hypertension and diabetes. This may be a potential biological factor of race affects the MetS, which in turn affects the risk of PCa (19).

The mechanism of the effects of various components of MetS on PCa is still inconclusive. There are several possible explanations for this. MetS leads to abnormal levels of proinflammatory states, insulin-like growth factors, and adipokines (20). Insulin-like growth factor can promote carcinogenic proliferation and delay apoptosis (21). The proinflammatory state causes an increase in cytokines such as tumor necrosis factor, c-reactive protein, interleukin (IL)-6, IL-8, and tumor necrosis factor, which are associated with the risk for PCa (22–24).

We concluded that MetS does not increase the risk for PCa for Chinese. Our results are different from those of other researchers (4, 7–9, 16–18), and there are some explanations for these differences. Our study design was different, and our research was based on a retrospective study of healthy people. For patients with elevated PSA levels or MRI indicating abnormal prostates, we recommended prostate puncture at our hospital and we tracked the Gleason score. Previously published studies were focused on individuals who needed PCa puncture or who had been diagnosed with PCa (4, 7–9, 16–18). In addition, compared with developed countries, Chinese lifestyles are different, and people use different medication interventions (20).

There are some limitations in our present study. First, our study only included Chinese people over the age of 40 who underwent health checkups; thus, our conclusions are not applicable to the overall population. Second, this is a retrospective study, and we may have lost some data, which may have led to bias in our results. Third, some important information, such as smoking, drinking and family history, was not gathered. Finally, the number of health checkups was large, but the numbers of PCa was small. This large gap may have led to the lack of statistically significant associations with some indicators.



Conclusion

We concluded that high age and PSA levels were risk factors for prostate cancer. MetS, hypertension, hyperlipidemia, hyperglycemia, and obesity were not related to the risk of PCa.
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