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ABSTRACT 

Objective: To determine the frequency of chronic kidney disease in patients with metabolic syndrome. 

Study Design: Cross-sectional study 

Place and Duration of Study: This study was conducted at the Department of General Medicine, Fauji Foundation 

Hospital, Rawalpindi for Six months from May, 2017 to November, 2017. 

Materials and Methods: A total of one hundred and thirty-four (n=134) clinically diagnosed cases of metabolic 

syndrome of either gender between age 18 to 70 years were enrolled in the study. Glomerular filtration rate was 

estimated in each patient and frequency of Chronic kidney disease was determined. 

Results: Out of one hundred and thirty-four (n=134), 18.7% (n=25) patients were diagnosed with chronic kidney 

disease, which was significantly higher in patients with longer duration of Metabolic Syndrome (P<0.05). No 

significant difference was observed when results were stratified with respect to age and gender (P>0.5). 

Conclusion: Significant percentage (18.7%) of patients with metabolic syndrome had chronic kidney disease which 

was significantly higher in patients with longer duration of disease. 
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INTRODUCTION 

Metabolic syndrome (MetS), previously called 

“syndrome X” is defined as a cluster of components 

associated with excessive adiposity due to over 

nutrition and sedentary life style.
1
 These components 

are abdominal obesity, insulin resistance, dyslipidemia 

and increased blood pressure. CVD risk is increased by 

2 times, whereas type 2 diabetes mellitus (DM) is 

increased by 5 times in MetS
2.3

The prevalence of 

metabolic syndrome in Pakistani general population is 

well studied. According to different definitions is 

reported to be from 18% to 46%
.1
 Chronic kidney 

disease (CKD) is increasing being recognized as a 

major public health issue worldwide
.5,6

  

Recent researches noted that the population prevalence 

of CKD has exceeded 10%, more than 50% of whom
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were in high-risk sub-populations 
.1 

Furthermore, 

mortality from kidney disease has increased by 83% 

since 1990. The adverse consequences associated with 

CKD including kidney failure, accelerated 

cardiovascular disease (CVD), and premature mortality 

have shown to have greater socioeconomical impact in 

low- and middle-income countries like Pakistan.
7.8 

The 

overall prevalence of chronic kidney disease in Pakistan 

ranges from 8% to 25%.
8 

Studies show that patients 

with MetS have a 2.5-fold higher risk of developing 

CKD.
2
 A meta-analysis of eleven studies with 30146 

subjects reported that MetS was associated with 

development of CKD (defined as eGFR < 60 mL/min 

per 1.73 m
2
), with odds ratio (OR) 1.55 (95%CI: 1.34-

1.80).
 
 In a recent study authors investigated the 

association between metabolic syndrome and CKD in a 

10-year population-based longitudinal study. They 

reported 14.7% of patients with metabolic syndrome 

developed CKD during the follow up period.
.3
 

The gathered data will help in better understanding of 

presence of CKD in metabolic syndrome and will help 

in identifying patients with metabolic syndrome who 

are at higher risk of developing CKD. This will 

eventually enable the physicians to implement more 

stringent monitoring to prevent the CKD in these 

patients. 

MATERIALS AND METHODS 

This Cross-sectional study was conducted at 

Department of General Medicine, Fauji Foundation 

Hospital, Rawalpindi for six months from 10
th

 May, 

2017 to 10
th

 November, 2017 after approval from 

Original Article Chronic Kidney 
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hospital ethical committee.  The sample size was 

calculated (n=134) with anticipated population 

proportion of 14.7%, significance Level of 5% and with 

precision of 6%. Non probability purposive sampling 

technique was employed. Clinically diagnosed cases of 

metabolic syndrome, with age 18 to 70 years of both 

genders are included in the study. Patients with history 

of hyperlipidemia secondary to nephrotic syndrome, 

hypothyroidism, and Cushing syndrome, on steroid 

therapy, Dialysis dependent diabetic CKD patients and 

patients who were not willing to participate in the study 

were excluded.  

Patients from outpatient department of FFH Rawalpindi 

who fulfilled criteria was included in the study. 

Detailed history regarding the illness was obtained from 

each patient. Complete clinical examination was 

performed by the trainee researcher including 

measurement of blood pressure and abdominal obesity. 

Specific laboratory tests were performed including 

fasting blood glucose levels, lipid profile and renal 

function tests from the hospital laboratory. Estimated 

GFR was calculated as per operational definition in all 

these patients. All this information recorded on a preset 

Performa. 

Data was entered on computer software SPSS version 

20. Quantitative variables like age, duration of MS and 

GFR were expressed as mean ± SD. Frequencies and 

percentages were calculated for qualitative variables 

like gender, residence and presence of CKD. Effect 

modifiers like age, gender and duration of MS was 

controlled by stratification. Post stratification chi-

square test was applied and P-value ≤ 0.05 was 

considered as significant. 

RESULTS 

A total of one hundred and thirty-four (n=134) 

clinically diagnosed cases of metabolic syndrome of 

either gender between age 18 to 70 years were enrolled 

in the study. GFR was estimated in each patient and 

frequency of CKD was determined.  Distribution of 

gender age, urban or rural distribution (years) and 

duration of MS (years) in the study population was 

presented in table 1.  

Mean GFR (ml/min) in the study population was 

tabulated as shown in table 1. Out of one hundred and 

thirty-four (n=134), 18.7% (n=25) patients were 

diagnosed with chronic kidney disease. Results are 

shown in table 1.  

No significant difference was observed when results 

were stratified with respect to age and gender (P>0.05 

in both cases). Frequency of CKD was significantly 

higher in patients who had duration of Ms more than 5 

years when compared to ones having less than 5 years 

duration (P=0.01). Results were tabulated in table 2. 

 

Table No.1: Demographic and clinical profile of the 

study Population (n=134) 
Variables Frequency Percentage 

Gender 
Males 82 61.2% 

Females 52 38.8% 

Residence 
Urban 62 46.3 

Rural 72 53.7 

Mean GFR 
Male  89.2 21.4 

Female  85.8 20.9 

Total 87.9 21.2 

Chronic kidney disease 
Present  25 18.67 

Absent  109 81.3 

Total  139 100.0 

Duration of metabolic syndrome   (years) 

Gender  
Age 

(years)  

Duration of ms 

(years) 

Male  52.5 ± 15.8  2.9 ± 2.2 

Female   48.1 ± 14.4 2.6 ± 2.5 

Total    

Female  48.1 ± 14.4 2.6 ± 2.5 

Table No.2: Age, gender and duration of metabolic 

syndrome based stratification of study population 

(n=134) 

 Ckd 

Total 

P-value 

chi-

square Age category Present Absent 

 

18-40 years 

9 27 36 

0.253 

25.0% 75.0% 100.0% 

41-70 years 
16 82 98 

16.3% 83.7% 100.0% 

Total 
25 109 134 

18.7% 81.3% 100.0% 

Males 
14 68 82 

0.555 

17.1% 82.9% 100.0% 

Females 
11 41 52 

21.2% 78.8% 100.0% 

Total 
25 109 134 

18.7% 81.3% 100.0% 

Metabolic 

syndrome 

< 5 years 

9 97 106 

0.001 

8.5% 91.5% 100.0% 

Metabolic 

syndrome 

> 5 years 

16 12 28 

57.1% 42.9% 100.0% 

Total 
25 109 134 

18.7% 81.3% 100.0% 
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DISCUSSION 

Several studies reported that metabolic syndrome was 

associated with development of chronic kidney 

disease.
9,10

 Present study was designed to study this 

association in local population. Our results showed that 

Out of one hundred and thirty-four (n=134), 18.7% 

(n=25) patients were diagnosed with chronic kidney 

disease as per our operational definition, which was 

significantly higher in patients with longer duration of 

MS (P<0.05). No significant difference was observed 

when results were stratified with respect to age and 

gender (P>0.5). These results are similar to data in 

Korean Genome Epidemiology Study. Huh JH et al
10

 

analyzed 10,030 subjects who had 10-year of follow-up 

period, CKD developed in 893 subjects (14.7%). 

Compared to subjects without MS, the odds ratio (OR; 

95% confidence interval, CI) of incident CKD in those 

with MS was 1.38 (1.16-1.64) after controlling for 

confounding factors. 

Thomas G et al
11

 aimed to systematically review the 

association between MetS, its components, and 

development of microalbuminuria or proteinuria and 

CKD. Pooled results showed that MetS was 

significantly associated with the development of eGFR 

<60 ml/min per 1.73 m
2 
(odds ratio, 1.55; 95% CI, 1.34, 

1.80). The strength of this association seemed to 

increase as the number of components of MetS 

increased (trend P value = 0.02).  

There are several other studies reported risk estimates 

for the development of eGFR <60 ml/min per 1.73 

m
2
 in patients with MetS. They further examined the 

associations of individual components of MetS and the 

risk for eGFR <60 ml/min per 1.73 m
2
. All individual 

components of MetS showed a positive association with 

the development of eGFR <60 ml/min per 1.73 m
2
. The 

strength of association between MetS and the 

development of eGFR <60 ml/min per 1.73 m
2
 seems to 

increase as the number of components increased from 1 

to 5 (trend P-value 0.02). Although patients with one 

component had no significant increase in the odds for 

development of eGFR <60 ml/min per 1.73 m
2
, patients 

with all five components of MetS had an OR of 1.96 

(95% CI 1.71, 2.24) for development of eGFR <60 

ml/min per 1.73 m
2
.
13-19

 

Singh AK, et al
9,20  

in their systematic review discusses 

the epidemiology, pathology and potential mechanisms 

for the relationship of MetS with CKD.
 
They found that 

studies showed patients with MetS have a 2.5-fold 

higher risk of developing CKD. Renal dysfunction 

becomes apparent long before the appearance of 

hypertension or diabetes in MetS. More studies are 

needed to precisely elucidate the mechanisms that 

might lead upstream factors such as insulin resistance, 

hypertension, dyslipidemia and inflammation to cause 

renal fibrosis. 

 

CONCLUSION 

Significant percentage (18.7%) of patients with 

metabolic syndrome had chronic kidney disease which 

was significantly higher in patients with longer duration 

of disease. 
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