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Abstract
The prevalence of metabolic syndrome is high in hemodialysis. MS is defined by the combination
of high blood pressure, dyslipidemia, central obesity and a state of insulin resistance. The aim of
this work is to see if there’s a difference by gender in the different parameters of metabolic syndrome and in cardiovascular morbidity in our hemodialysis patients. It is a cross-sectional study
of 120 patients older than 18 years on hemodialysis. The metabolic syndrome was defined according to the criteria of the National Cholesterol Education Program Adult Treatment Panel III
(NCEP ATP III). A comparison by gender was performed for the following parameters: age, diabetes, hypertension, obesity, dyslipidemia, coronary artery disease and heart failure. Forty
chronic hemodialysis patients with metabolic syndrome have been the subject of this study. The
sex ratio was 1.88 and the mean age was 55.97 years. Seventy percent had diabetes and 90% were
hypertensive. Coronary artery disease was present in 57.5% of cases and heart failure in 52.5% of
cases. The study by gender showed no significant difference except for the prevalence of hyper
LDL cholesterol. There is a high prevalence of cardiovascular complications in men but a significant difference by gender could not be demonstrated.
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1. Introduction
Metabolic syndrome (MS) is defined by the combination of hypertension, dyslipidemia, central obesity and a
state of insulin resistance [1]. Patients on renal replacement therapy have a high prevalence of MS [2], up to
70% of cases in some studies [3].
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MS includes several metabolic abnormalities; each one predisposes to cardiovascular risk. It is associated
with higher morbidity and mortality in the general population. However, the effects of MS on hemodialysis patients, who are at high cardiovascular risk, have not been clearly defined.
It is known that female patients are at low cardiovascular risk, at least until 60 years, in the general population.
We propose in this study to see the impact of MS on morbidity and mortality in hemodialysis patients and to
study a possible difference by gender in this group.

2. Patients and Methods
It is a cross-sectional study of 120 hemodialysis patients in the Hemodialysis Unit of the Nephrology Department of Medicine A at the Charles Nicolle Hospital in Tunis in January 2015.
Inclusion criteria: Chronic hemodialysis patients with MS defined according to National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) [4], by the presence of 3 or more of these 5 criteria:
1) Central obesity: waist circumference ≥ 102 cm (male), ≥88 cm (female).
2) Dyslipidemia: TG ≥ 1.7 mmol/l (150 mg/dl).
3) Dyslipidemia: HDL-C < 40 mg/dl (male), <50 mg/dl (female).
4) Blood pressure ≥ 130/85 mmHg (or treated for hypertension).
5) Fasting plasma glucose ≥ 6.1 mmol/l (110 mg/dl).
Exclusion criteria: Patients on hemodialysis for less than 3 months and patients with acute infection, or active neoplasia.
Forty hemodialysis patients with MS were selected for this study. For each patient were collected from medical records, epidemiological, anthropometric, clinical, biological and radiological data. A comparison by gender
was conducted for the following parameters: age, diabetes, high blood pressure, obesity, triglycerides, HDL
cholesterol, LDL cholesterol, the prevalence of coronary artery disease and heart failure.
Statistical Study:
Categorical variables were summarized by their relative frequencies, quantitative variables were summarized
by their mean.
The software used is the BiostaTGV online.
A study of the correlation was made between the different parameters by the statistical test CHI2.
p value ≤ 0.05 was regarded as significant.

3. Results
Forty patients were analyzed. They were 23 men (57.5%) and 17 women (42.5%) with a sex ratio of 1.88. The
average age was 55.97 years (23 - 78 years). The average age for men was 56.17 years; for women, it was 55.7
years. The age difference was not statistically significant (p = 0.9).
The prevalence of smoking was 55%. A reduced physical activity was observed in 75% of patients. The average age of discovery of renal failure was 47.82 years (18 - 66 years).
There was no correlation between age and hemodialysis (p = 0.5).
Seventeen patients had vascular nephropathy, 12 had diabetic nephropathy, 8 had chronic glomerular nephritis,
2 had chronic interstitial nephropathy and one patient had hereditary kidney disease (tuberous sclerosis of
Bourneville). The average time between discovery of kidney failure and the onset of hemodialysis was 20
months.
The average of hemodialysis was 79 months (5 - 370 months). The average KT/V was 1.88.
Eighteen patients (45%) had hyperuricemia with an average of serum uric acid of 407.55 mmol/l, 31 patients
(77.5%) had a good nutritional status with serum albumin ≥ 30 g/l. Twenty six patients (65%) had an inflammatory syndrome. Secondary hyperparathyroidism was found in 23 patients (57.5%) with a mean PTH of 405.6
pg/ml.
Seventy percent of patients had diabetes: 18 (78.26%) men and 10 (58.82%) women. This difference was not
statistically significant (p = 0.18).
The mean fasting blood glucose was 7.29 mmol/l. The average Hb A1C was 8.25%. The prevalence of hypertension was 90%: 22 men (61.11%) and 14 women (38.89%). This difference was not statistically significant (p
= 0.16).
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The overall prevalence of abdominal obesity was 67.5%. Abdominal obesity was found in 48.14% of women
and 51.85% of men. This difference was not statistically significant (p = 0.18). Hypertriglyceridemia was found
in 77.5% of patients: five (88.23%) women and 16 (69.56%) men. There was no statistical difference between
the mean values of triglycerides analyzed by gender: 2.57 mmol/l in women and 3.82 mmol/l in men (p = 0.1).
The hypo-HDL cholesterol was found in 97.5% of patients: 0.74 mmol/l in women and 0.69 mmol/l in men.
However, this difference was not significant (p = 0.37).
The hyper-LDL cholesterol was found in 14 patients (35%). The average LDL cholesterol of women was 3.84
mmol/l, the average LDL cholesterol of men was 2.66 mmol/l. This difference was statistically significant (p =
0.003).
Twenty nine patients (72.5% of cases), had accomplished criteria of metabolic syndrome.
The prevalence of coronary artery disease was 57.5% (23 patients): Nine women (52.9%) and 14 men
(60.9%). This difference was not statistically significant (p = 0.16). Eight patients (20%) developed myocardial
infarction. The prevalence of heart failure was 52.5% (21 patients): 8 women (47.1%) and 13 men (56.5%). This
difference was not statistically significant (p = 0.74).
The study by gender is showed in Table 1.

4. Discussion
MS has a high prevalence in hemodialysis’ patients and is a risk factor for cardiovascular disease. It is also the
leading cause of mortality in chronic kidney disease [2].
The most prominent component of the MS is hypertension, present in 85% of cases, followed by diabetes,
present in 46% of cases [5] [6]. In our study, the hypertension and the diabetes were present in 90% of cases and
in 70% of cases respectively.
Recent prospective studies have also demonstrated an increased cardiovascular risk associated with MS, regardless of the presence of diabetes and irrespective of sex [7] [8]. The study by gender in our series showed no
significant difference except for the hyper LDL cholesterol.
Association of MS with coronary heart disease in hemodialysis patients was demonstrated by several studies
[9] [10], as well as association between MS and inflammation [2] [11] and between MS and secondary deaths to
cardiovascular diseases [12] [13].
A study in patients on peritoneal dialysis with MS had found the increased risk of cardiovascular mortality,
found in 40% of cases [14].
Another study showed that hemodialysis patients with MS have higher rates of hospitalization, but there was
no significant difference in death from cardiovascular disease [15].
The increased risk of coronary artery disease can be explained by the pro thrombotic condition due to abdominal obesity and induced by high platelet activation and deregulated production of adipokines by adipose tissue.
In fact, the MS is associated with platelet dysfunction, endothelial dysfunction and prothrombothique environment.
Table 1. Hemodialysis patients with MS: comparison by gender.
Variable

M (N = 23)

F (N = 17)

p

Age (years)

56.17

55.7

0.9

Diabetes (%)

78.26

58.82

0.18

Hypertension (%)

61.11

38.89

0.16

Obesity (%)

51.85

48.14

0.18

TG (mmol/l)

3.82

2.57

0.1

Hypo HDL (mmol/l)

0.69

0.74

0.37

Hyper LDL (mmol/l)

2.66

3.84

0.03

Coronaropathy

60.9

52.9

0.16

Heart failure

56.5

47.1

0.74

M: male, F: female.
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The concentration of CRP is due to the severity of MS and to cardiovascular risk [16]-[18]. High CRP was
found in twenty-six (65%) of our patients. A reverse epidemiology is found in MS with an opposite association
between obesity and all-cause of mortality [19] [20]. Hypoalbuminemia in the MS is associated with increased
cardiovascular disease and mortality risk [21] [22].
Recent studies have identified new factors associated with cardiovascular risk in the MS: Adiponectin and
Leptin. Adiponectin negatively correlated with BMI and body fat percentage. It is reduced in patients with coronary artery disease. High leptin levels seems correlated with a higher risk of myocardial infarction, regardless
of the level of obesity [23] [24].
The fatty acid binding protein (FABP4) is a group of molecules which coordinate intracellular responses. Recent studies show that the FABP4 rate is significantly correlated with body fat, blood pressure, insulin resistance
and dyslipidemia in hemodialysis. The FABP4 is a new predictor of cardiovascular mortality in patients at high
cardiovascular risk [25].
This study has some limitations due to its retrospective nature and small sample size. Other multicenter studies with comparative studies of hemodialysis patients with MS and without MS may provide more conclusive
results.

5. Conclusion
MS is a pathological entity that provides a relatively large fraction of the population and exposes individuals to a
higher risk of cardiovascular disease and/or type 2 diabetes. There is a high prevalence of cardiovascular complications in men but a significant difference by gender could not be demonstrated in our study. Further studies
with a larger workforce could confirm this.
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