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Abstract
Objective: To investigate the relationship between serum magnesium and metabolic syndrome (MetS) and serum
metabolic parameters in endometrial cancer (EC) patients.

Patients and methods: A retrospective study was designed to collect medical records of 291 patients diagnosed with
EC from July 2016 to May 2021. Independent samples t-test, ANOVA, and chi-square test were used to compare
whether the clinical characteristics of EC patients were statistically different across groups. Correlation analysis and
partial correlation analysis were performed to determine whether there was a relationship between serum
magnesium and the incidence of MetS and its components in EC patients.

Results: Serum magnesium concentration was lower in postmenopausal patients (0.94±0.08 vs. 0.91±0.07; p=0.018)
or patients with diabetes mellitus (DM) (0.90±0.09 vs. 0.93±0.07; p=0.005). EC patients with hypomagnesemia had a
higher BMI (25.10±4.31 vs. 24.41±3.93 vs. 24.33±3.12; p=0.014) and a higher prevalence of DM (55.6% vs. 22.5% vs.
20.7%; p=0.006) and higher TG (2.29±2.95 vs 1.62±0.91 vs 1.47±0.60; p=0.046) than the other groups. The
correlation between the number of MetS criteria patients met and serum magnesium concentration was calculated
and there is negative correlation between them (r=-0.201; p<0.001). Signi�cant negative correlations were also found
between total serum magnesium and TG (r=-0.147; p=0.025), large waist circumference (LWC) (r=-0.133; p=0.023)
and the incidence of MetS in EC patients (r=-0.101; p=0.013) after adjusting for multiple variables.

Conclusions: In patients with EC, during the period of treatment, supplementation with magnesium may improve the
prognosis outcome. Serum magnesium may also be a novel parameter when investigating the effect of MetS on EC.

Introduction
As the fourth most common cancer among women in developed countries and the sixth most common malignant
tumor among women worldwide, the incidence and associated mortality of endometrial cancer (EC) are continuously
increasing over years[1, 2]. According to statistics, EC causes about 90,000 deaths each year, threatening women’s
health worldwide[1].

Metabolic syndrome (MetS) is a disorder of energy accumulation and utilization in the body and ultimately leads
to hypertension, hyperglycaemia, hypertriglyceridaemia, reduced HDL-C and abdominal obesity[3]. It is becoming
widely accepted that MetS is considered as a risk factor for cardiovascular disease[4]. However, recent studies have
shown that the MetS is associated with increased various cancers morbidity and mortality including EC[5]. For
example, central obesity, a component of the MetS, has been identi�ed as a major risk factor for the occurrence and
prognosis of EC. On the one hand, it causes chronic in�ammation and estrogens released by adipose tissue to
promote tumorigenesis and tumor development[6]. On the other hand, the obese population has a higher rate of
metastasis and is less sensitive to conventional treatment than normal weight EC patients, and therefore tends to
have a poorer prognosis.7 On the other hand, the obese EC patients have a higher rate of metastasis and are
insensitive to conventional treatments, including surgery, chemotherapy and radiotherapy than normal weight EC
patients[7]. 

As the fourth most abundant cation in the body and second most prevalent intracellular cation, magnesium ions are
required as a cofactor by over 600 enzymes[3, 8, 9]. More speci�cally, it plays an important role in regulating
physiological activities such as fat synthesis and catabolism, protein synthesis, muscle contraction and nerve
function[10, 11]. The de�ciency of magnesium can cause metabolic disorders. For example, obesity and diabetes are
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extremely common in patients with magnesium de�ciency[12] because magnesium can regulate the activity of
several key enzymes in glucose metabolism[13]. In addition, vitamin D de�ciency is associated with metabolic
syndrome risk factors[14] and magnesium is essential for its synthesis and activation[15]. It has been shown that
increased dietary intake of magnesium in middle-aged and older women reduces the risk of systemic in�ammation
and MetS[16]. Moreover, magnesium can induce in�ammation and thus promote the progression and metastasis of
tumors, including EC, in several ways[17, 18]. Although it seems physiologically plausible that serum magnesium
concentration is associated with the incidence of metabolic syndrome in EC patients, to our knowledge, there is no
evidence to support this notion. Therefore, our present study was designed to investigate whether there is an
association between serum magnesium concentration and metabolic syndrome in EC patients. 

Methods
Study design and patient selection

This is a retrospective study to investigate the relationship between serum magnesium concentration and MetS and
its components in EC patients by using the medical records of patients diagnosed from July 2016 to May 2021. The
general information and related clinical indicators of the patients were obtained based on the electronic medical
database of the First A�liated Hospital of Dalian Medical University. 

The exclusion criteria of this study were: A. patients with a history of other malignancies; B. patients with a personal
history of gastrointestinal or renal disorders; C. patients with type I diabetes; D. patients with nonepithelial
endometrial cancer; E. commonly using proton pump inhibitors (PPI) or epidermal growth factor receptor (EGFR)
inhibitor before measuring; F. patient records missing data for serum magnesium concentration or metabolic
parameters.

Data collection

No patients received any therapy prior to information recorded. The general information and related clinical
indicators of the patients included age, BMI, history of diabetes mellitus (DM), history of menopause and
pathological histological subtypes (endometrioid endometrial carcinoma EEC; non-endometrioid endometrial
carcinoma NEEC). Staging was carried out in accordance with the FIGO 2009 staging criteria. Metabolic syndrome
components, including fasting plasma glucose (FPG), triglyceride (TG) and high-density lipoprotein (HDL), and
serum magnesium concentration were measured in fasting morning blood samples and the average values were
taken. The 24 h ambulatory BP was obtained as an indicator to diagnose whether the patients had elevated blood
pressure (EBP). During the data collection process, EC patients who commonly used PPI or EGFR inhibitors were
excluded, since both drugs can lead to hypomagnesemia.

MetS diagnosis

The diagnosis of metabolic syndrome was based on the existence of at least three abnormal �ndings out of the �ve
mentioned in Table 1[4].

Statistical Analyses

Descriptive statistics for patients with EC included in the study were presented as percentage and Mean±SD.
Independent sample t-tests were used to test whether there were statistical differences between serum magnesium
concentration in subgroups based on clinical characteristics. Hypomagnesemia was de�ned as serum magnesium
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concentration <0.7 mmol/L, and serum magnesium concentration >1.1 mmol/L was considered as
hypomagnesemia[19]. ANOVA and chi-square tests were used to test whether there were statistical differences in
clinical characteristics and metabolic parameters among EC patients at different serum magnesium concentrations.
In addition, ANOVA and chi-square tests were also used to investigate the relationship between MetS criteria and
magnesium concentration. Correlations were determined by Pearson or Spearman analysis. All statistical analyses
were performed as two sides with SPSS software (SPSS, version 24.0). The level of signi�cance was set as 0.05 (p =
0.05).

Result
Result 1 Population

A total of records of 370 EC patients were retrieved on database and manual search. Based on the exclusion criteria
described in the method section, we further screened these EC patients, and a total of 291 patients were �nally
included in our study (Figure 1). Of the 68 initially excluded, 5 patients had comorbid with malignancies of other
origin. 47 patients had comorbid with chronic gastrointestinal or renal disease that may interfere with
magnesium in vivo metabolism[19]. 6 patients with type I diabetes mellitus had EC. 10 patients with pathologically
con�rmed EC of non-epithelial origin were also excluded. During data collection, we identi�ed 3 patients with missing
data on serum magnesium concentrations or metabolic parameters, and 8 EC patients were excluded because of
commonly using PPI or EGFR inhibitor.

Result 2 Clinical features and metabolic parameters of included patients

The clinical characteristics and metabolic indexes of the 291 EC patients are shown in Table 2. The Mean±SD for the
age of these patients was 57.61±11.18, with 17.9% of them being obese (BMI ≥ 30, n=52). There were 23.7% of
patients with type II DM (n=69), 39.5% of the subjects deemed to be EBP (n=115), and the number of
postmenopausal patients was 194 patients, 66.7% of the total. Most of patients (82.1%) were diagnosed with early-
stage cancer (FIGO staging I-II), whereas only 17.9% with advanced-stage cancer (FIGO staging III-IV). 92.1% of EC
patients were pathologically typed as EEC (n=268). In addition, indices of metabolic syndrome, including: FPG, TG,
HDL, waist circumference, and serum magnesium concentration are also presented in Table 2 as Mean±SD or
percentages. Finally, according to the MetS criteria, we found that 27.8% of all enrolled EC patients had MetS (n=81).

Result 3 Comparison of serum magnesium in patients with different clinical characteristics

We analyzed the differences in serum magnesium concentration between subgroups based on different clinical
characteristics by performing independent samples t-tests (Table 3). Although there is no statistically signi�cance
difference in the subgroups of age (p=0.155), BMI (p=0.823), EBP (p=0.821), stage (p=0.110), and histological
subtype (p=0.460), we found that serum magnesium concentration was lower in patients with DM compared to
those without DM (0.90±0.09 vs. 0.93±0.07; p=0.005). In addition, the differences between permenopausal
patients and postmenopausal patients were statistically signi�cant (0.94±0.08 vs. 0.91±0.07; p=0.018).

Result 4 Differences of clinical characteristics and metabolic parameters in different serum magnesium
concentration.

EC patients were divided into three groups according to serum magnesium concentration. We tried to investigate
whether there were differences in clinical characteristics and metabolic parameters between these three groups. As
shown in Table 4, EC patients with hypomagnesemia had a higher BMI (25.10±4.31 vs. 24.41±3.93 vs. 24.33±3.12;
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p=0.014) and a higher prevalence of DM (55.6% vs. 22.5% vs. 20.7%; p=0.006) compared to the other two
groups. Although no signi�cant differences in the morbidities of hypertriglyceridemia were observed among the three
groups (33.3% vs 33.2% vs 24.1%; p=0.612), we found that EC patients in the hypomagnesemia group had higher TG
than the other two groups (2.29±2.95 vs 1.62±0.91 vs 1.47±0.60; p=0.046).

Result 5 Metabolic syndrome and clinical features

We further explored whether there were differences in the clinical features of EC patients with MetS and those
without MetS through chi-square tests. However, there was no signi�cant difference between the groups with respect
to age, BMI, history of DM, history of menopause, FIGO-staging, and histological subtypes (Figure 2). Next, we
investigated whether EC patients had signi�cant differences in the serum magnesium concentration and clinical
characteristics according to the number of MetS criteria they met. Unfortunately, no signi�cant difference was
detected (Table 5).

Result 6 The correlation analyses between serum magnesium concentration and metabolic syndrome

The correlation between the number of MetS criteria patients met and serum magnesium concentration was
calculated using Spearman rank correlation. As shown in Table 6, there is negative correlation between
them (r=-0.201; p<0.001). Then, to �nd out whether there was relationship between serum magnesium concentration
and the incidence of MetS in EC patients, correlation analysis was carried out with Pearson differentiation correlation
analysis (Table 7). And negative correlations were noted (r=-0.120; p=0.038). These correlations remained signi�cant
after adjusted for the history of DM and menopause (r=-0.101; p=0.013). In addition, during exploring serum
magnesium concentration and each MetS criteria, serum magnesium concentration was negative ly correlated in
the large waist circumference (LWC) by Pearson’s correlation analysis (r=-0.151; p=0.009). The results of
partial correlation analysis also indicated a negative correlation between them (r=-0.133, p=0.023). Although there
was no correlation between serum magnesium and TG in the Pearson’s correlation analysis, a signi�cant negative
correlation between serum magnesium and TG was observed after adjusted for the history of diabetes and
menopause (r=-0.109; p=0.025).

Discussion
We investigated the relationship between serum magnesium concentration and MetS and components of MetS in EC
patients by designing a retrospective and observational study. In present study, we not only found statistical
differences in BMI, history of diabetes and TG among subgroups of EC patients with different serum magnesium
concentrations, but also found a signi�cant negative correlation between the number of MetS criteria and serum
magnesium concentration in EC patients. We further investigated the relationship between each MetS criteria and
serum magnesium concentration. There was a signi�cant negative correlation between the prevalence of LWC and
MetS and serum magnesium concentration. In addition, although Pearson correlation analysis suggested that there
was no correlation between TG and serum magnesium concentration, partial correlation analysis revealed that TG
was negatively correlated with serum magnesium concentration.

Hypomagnesemia interacts with DM closely and set up a vicious cycle. Epidemiological studies suggested that the
prevalence of hypomagnesemia is signi�cantly higher in DM patients, especially in type II DM[12]. On the one hand,
magnesium can regulate insulin secretion, insulin sensitivity and glucose metabolism in the body. As an antagonist
of calcium, magnesium can prevent calcium in�ux, thus reducing insulin secretion in the body[20, 21]. Previous
studies have found that magnesium de�ciency regulates tyrosine kinase activity on the insulin-R (INSR), thereby
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decreasing cellular sensitivity to insulin and leading to insulin resistance and decreased insulin utilization[22].
Although, no studies have shown that magnesium is directly involved in the regulation of insulin secretion and
glucose metabolism in body, it is reasonable to assume that to consume an equivalent amount of glucose,
magnesium-de�cient patients may require more insulin. In addition, the PI3K/Akt signaling pathway downstream of
INSR mobilizes GLUT4 in skeletal muscle and adipose tissue for glucose uptake and promotes glycogen synthesis.
Since the Mg-ATP complex is its key regulator, magnesium de�ciency often leads to abnormal glucose metabolism
in vivo[23]. In present trial, we found differences in the prevalence of diabetes in subgroups with different
magnesium concentrations, which is in agreement with the �ndings of the aforementioned study. However, we did
not observe signi�cant differences in FPG among the subgroups. Considering estrogen can regulate blood glucose
levels through several pathways[24], we propose that it may be due to high estrogen levels in EC patients that
interfere with the determination of FPG. On the other hand, insulin resistance and renal damage from DM both
increase the excretion of magnesium from the body, resulting in magnesium de�ciency[25, 26].

In this trial, we found that BMI was higher in the hypomagnesemia group of patients. Furthermore, LWC, as an
indicator for central obesity, was negatively correlated with the serum magnesium concentration. This is in line with
previous �ndings that magnesium de�ciency is associated with lipid metabolism disorders and the prevalence of
obesity[27, 28]. As an essential metal element in the body, magnesium is involved in lipid biosynthesis and
decomposition. For example, magnesium can reduce lipid synthesis by regulating the activity of HMG-CoA
reductase, lecithin-cholesterol acyltransferase (LCAT), delta-6-desaturase, and glucose-6-phosphate dehydrogenase
(G-6-PD) in the form of ions or Mg-ATP complexes[29–31]. Furthermore, carbohydrate, the main source of energy in
obese people, depends on oxidative metabolism for its consumption, and magnesium de�ciency reduces the entry of
activated thiamine (vitamin B1) into thiamine diphosphate (TDP) that is another critical coenzyme of oxidative
metabolism, leading to impaired oxidative metabolism and providing a large amount of NADPH for lipid
synthesis[13, 32]. Both in animal experiments and human trials, researchers have identi�ed magnesium associated
with TG synthesis. Wei's study showed that magnesium are involved in regulating the mRNA expression of TG lipase
present in adipose tissue[30]. Rotter and colleagues found that magnesium is required to maintain lipoprotein lipase
activity present in muscle tissue[29]. The two enzymes mentioned above are involved in TG depletion. These
evidences strongly supported our �ndings in this trial that TG is negatively correlated with serum magnesium
concentration in EC patients.

Based on the �ndings from this study, it seems to be possible to hypothesize that EC patients who have lower serum
magnesium concentrations are more likely to have MetS than those with higher serum magnesium concentrations
and may have multiple metabolic disorders in their bodies. Recent studies have shown that MetS is associated with
cancer-speci�c survival in EC patients[5]. Also, the Within the Metabolic Syndrome and Cancer Project study
indicated that the cancer-speci�c lethality in EC patients with MetS was approximately 1.56 times higher than in
those without MetS[33]. In China, the all-case mortality of EC patients with MetS is about 6.65 times higher than that
without MetS[34]. Therefore, reducing the incidence of MetS in EC patients seems to improve the prognostic
outcome. As an important trace element in the human body, increasing magnesium intake have previously shown to
reduce the risk of combined MetS in patients with various diseases[35–37]. However, to our knowledge, no studies
have been published on the relationship between serum magnesium concentration and MetS and its components in
EC patients. Based on the results of this study, we believe that supplementation of EC patients with appropriate
magnesium during treatment may improve the prognostic outcome and serum magnesium might be a novel
parameter that should not be ignored when investigating the effect of MetS on EC.
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The �ndings in this report are subject to at least three limitations. First, the serum magnesium concentration does
not seem to be an ideal predictor of total body magnesium content. Moreover, in the current trial we included only
291 EC patients from a single center. This may introduce some bias which could possibly affect the internal validity
of the trial. Therefore, we need a multicenter, large sample study to further validate our �ndings. Finally, although we
excluded some EC patients who were taking PPIs or EGFR inhibitors commonly because this would have affected
the measurement of serum magnesium concentration[8, 38]. However, we were unable to trace the complete medical
history of the included patients, as a result, we might fail to determine whether they had taken drugs such as lipid-
modifying drugs and glycaemic control drugs that may affect the performance of the parameters.

This study has examined the relationship between serum magnesium concentration and MetS and its components
in EC patients. The results of this study revealed that there was a negative correlation between serum magnesium
and the incidence of MetS as well as LWC and TG in EC patients. Those �ndings offer some new ideas that we may
be able to improve the prognosis of EC patients by supplementing with magnesium during the period of treatment
and serum magnesium may be a novel parameter when investigating the effect of MetS on EC.
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Tables
Table 1 Criteria for clinical diagnosis of the MetS

Abbreviations: MetS,
metabolic syndrome

+Based on current recommended
waist circumference thresholds for
abdominal obesity by
organization[1].

Table 2 Demographic characteristics and metabolic parameters of included patients
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Variables (n=291) Values

Age (yr)  

Mean±SD 57.61±11.18

BMI (kg/m2)  

<30 239 (82.1)

≥30 52 (17.9)

History of diabetes  

Yes 69 (23.7)

No 222 (76.3)

Elevated blood pressure  

Yes 115 (39.5)

No 176 (60.5)

Menopause  

Yes 194 (66.7)

No 97 (33.3)

FIGO-Staging   

Early (FIGO I-II) 239 (82.1)

Advanced (FIGO III-IV) 52 (17.9)

Histologic of subtype  

EEC 268 (92.1)

NEEC 23 (7.9)

Metabolic parameters  

FPG (mmol/L) 5.96±2.05

TG (mmol/L) 1.64±1.12

HDL (mmol/L) 1.23±0.09

Large waist circumference  

≥80 54(18.6)

 <80 237(81.4)

MetS  

Yes 81(27.8)

No 210(72.2)

Serum magnesium concentration  
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Total serum magnesium (mmol/L) 0.93±0.08

Values are presented as number (%) or Mean±SD. 

Abbreviations: BMI, body mass index; FIGO, International Federation of Gynecology and Obstetrics; EEC,
endometrioid endometrial carcinoma; NEEC, non-endometrioid endometrial carcinoma; FPG, fasting plasma glucose;
TG, triglyceride; HDL, high-density lipoprotein; MetS, metabolic syndrome; SD, standard deviation

 Table 3 Comparison of serum magnesium in patients with different clinical characteristic

 Total serum magnesium (mmol/L) P-value

Age     

<60 0.92±0.07 0.155

≥66 0.93±0.08

BMI    

<30 0.93±0.08 0.823

≥30 0.93±0.08

History of diabetes    

Yes 0.90±0.09 0.005*

NO 0.93±0.07

Elevated blood pressure    

Yes 0.93±0.08 0.821

NO 0.93±0.08

Menopause    

Yes 0.91±0.07 0.018*

No 0.94±0.08

FIGO-Staging    

   Early  0.94±0.08 0.110 

Advanced  0.91±0.08

Histologic of subtype    

EEC 0.93±0.08 0.460 

NEEC 0.92±0.09

MetS    

YES 0.91±0.08 0.813

NO 0.93±0.08

Values are presented as Mean±SD. 
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                                      Serum magnesium
concentration

  P-
value

<0.7mmol/L 0.7mmol/L≤and≤1.1mmol/L >1.1mmol/L

Age Mean±SD 58.56±7.82 56.98±11.63 57.62±8.01 0.822

BMI Mean±SD 25.10±4.31 24.41±3.93 24.33±3.12 0.014*

History of
diabetes

YES 10 (55.6) 55 (22.5) 6 (20.7) 0.006*

NO 8 (44.4) 189 (77.5) 23 (79.3)

Menopause YES 13 (72.2) 158 (64.8) 22 (75.9) 0.421

NO 5 (27.8) 86 (35.2) 7 (24.1)

FIGO-staging Early 14 (77.8) 199 (81.2) 22 (75.9) 0.722

Advanced 4 (22.2) 45 (18.8) 7 (24.1)

Histologic of
subtype

EEC 15 (83.3) 219 (89.8) 25 (86.2) 0.618

NEEC 3 (16.7) 25 (10.2) 4 (13.8)

Elevated
blood
pressure

YES 8 (44.4) 98 (40.2) 8 (27.6) 0.378

NO 10 (65.6) 146 (59.8) 21 (72.4)

TG Mean±SD 2.29±2.95 1.62±0.91 1.47±0.60 0.046*

Hypertriglyceridemia 6 (33.3) 81 (33.2) 7 (24.1) 0.612

Non-
hypertriglyceridemia

12 (66.7) 163 (66.8) 22 (75.9)

FPG Mean±SD 6.54±2.46 5.95±1.89 5.82±2.90 0.476

Hyperglycaemia 13 (72.2) 98 (40.2) 8 (27.6) 0.026

Non-hyperglycaemia 5 (27.8) 146 (59.8) 21 (72.4)

HDL Mean±SD 1.19±0.36 1.23±0.31 1.20±0.28 0.877

Low-HDL 13 (72.2) 169 (69.3) 20 (68.9) 0.815

Non-low-HDL 5 (27.8) 75 (30.7) 9 (31.1)

Large waist 

circumference

YES 4 (22.2) 45 (18.4) 3 (10.3) 0.287

NO 14 (77.8) 199 (81.6) 26 (89.7)

MetS YES 7 (38.9) 68 (27.9) 4 (13.8) 0.140

NO 11 (61.1) 176 (72.1) 25 (86.2)

Abbreviations: BMI, body mass index; FIGO, International Federation of Gynecology and Obstetrics; EEC,
endometrioid endometrial carcinoma; NEEC, non-endometrioid endometrial carcinoma; MetS, metabolic syndrome;
SD, standard deviation. *p<0.05

Table 4 Differences of clinical characteristic and metabolic parameters in different serum magnesium concentration.
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MetS Criteria Serum magnesium concentration (mmol/L) r P-value

0 1.01±0.05 -0.201£ <0.001£*

1 0.94±0.08

2 0.92±0.08

3 0.92±0.07

4 0.88±0.12

5 0.91±0.09

Values are presented as number (%) or Mean±SD. 

Abbreviations: BMI, body mass index; FIGO, International Federation of Gynecology and Obstetrics; EEC,
endometrioid endometrial carcinoma; NEEC, non-endometrioid endometrial carcinoma; TG, triglyceride; FPG, fasting
plasma glucose; HDL, high-density lipoprotein; MetS, metabolic syndrome; SD, standard deviation. *p<0.05

Table 5 clinical characteristic according to criteria of metabolic syndrome

 Table 6 The correlation analyses between serum magnesium concentration and MetS criteria

Values are expressed as
Mean±SD. 

£Spearman correlation
coe�cients between
serum magnesium and MetS
criteria.

Abbreviations: MetS,
metabolic syndrome. *p<0.05

 Table 7 Correlation in EC
patients of serum magnesium levels and metabolic parameters and MetS
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FPG TG HDL LWC EBP MetS

Total serum magnesium (mmol/L) r -0.078+ -0.109+ 0.0787+ -0.151£ -0.028£ -0.120£

p 0.181+ 0.066+ 0.143+ 0.009£* 0.627£ 0.038£*

r -0.075§ -0.147§ 0.076§ -0.133§ 0.003§ -0.101§

p 0.202§ 0.025§* 0.200§ 0.023§* 0.960§ 0.013§*

Abbreviations: FPG, fasting plasma glucose; TG, triglyceride; HDL, high-density lipoprotein; LWC:  large waist
circumference; EBP: Elevated blood pressure; MetS: Metabolic syndrome.

+Pearson correlation test; £Spearman correlation test; §Partial correlation test, adjusted for history of diabetes and
menopause; *p<0.05.

 1Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, Donato KA, et al.(2009). Harmonizing the metabolic
syndrome: a joint interim statement of the International Diabetes Federation Task Force on Epidemiology and
Prevention; National Heart, Lung, and Blood Institute; American Heart Association; World Heart Federation;
International Atherosclerosis Society; and International Association for the Study of Obesity. Circulation
120(16):1640-5. http://doi.org/.10.1161/circulationaha.109.192644

Figures
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Figure 1

Participant �owchart

Abbreviations: PPI: proton pump inhibitors; EGFR: epidermal growth factor receptor
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Figure 2

Clinical features of metabolic syndrome

Values are presented as percentage.

Abbreviations: BMI, body mass index; NEEC, non-endometrioid endometrial carcinoma; EEC, endometrioid
endometrial carcinoma


