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ABSTRACT

The study aims to determine the prevalence of Chronic Kidney Disease (CKD) and its risk factors in patients with Metabolic Syndrome in a
tertiary care center in India. It was a hospital-based prospective observational study where NCEP ATP Il CRITERIA was used to diagnose
patients with Metabolic Syndrome, and CKD was defined according to KDIGO Guidelines. Out of 172 patients with Metabolic Syndrome,
CKD was seen in 52 patients, of which 29 were males and 23 were females, so the prevalence of CKD in Metabolic Syndrome patients
was about 30.23%. (52/172) P Value = 0.0000204. In our study, the prevalence of hyperglycemia in CKD patients with Metabolic Syndrome
was 24.41% (42/172) P Value = .0011. The prevalence of obesity was 19.18% (33/172) P Value = .00844. The prevalence of hypertension
was 28.48% (49/172) P Value = 2.72. The prevalence of hypertriglyceridemia was 26.12% (45\172) P Value = 0.000002086. The prevalence
of hyperglycemia, obesity, and hypertriglyceridemia was significantly high in males. The prevalence of CKD in Metabolic Syndrome is
30.23% which is quite high, and since the prevalence of CKD is rising in India, we need more studies to look into this aspect of Metabolic
Syndrome.
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1. INTRODUCTION

Metabolic Syndrome is a concept that is a combination of risk factors for cardiovascular disease. The concept is as old as
proposed by Vague et al. in 1947 that body fat topography was a better correlate of the complications of obesity [1]. In 1985
Modan et al. proposed that hyperinsulinemia could be a common factor in the pathophysiology of hypertension, diabetes,
and obesity [2]. Metabolic Syndrome is associated with increased cardiovascular mortality by 12% [3]. The association
between CKD and Metabolic Syndrome is gaining interest in certain populations [4,5]. CKD and Metabolic Syndrome have
a very complex relationship, as each component of Metabolic Syndrome is a risk factor for the development of CKD [6].
Even increased CV mortality is seen in CKD with a rise in serum creatinine Values [7]. All over the world, different health
organizations such as the World Health Organization (WHO) [8], the European Group for the study of Insulin Resistance
(EGIR) [9], National Cholesterol Education Program Adult Treatment Panel Il (NCEP ATP IlI) [10], American Association of
Clinical Endocrinologists (AACE) [11], International Hyperglycemia Federation (IDF) [12], use different criteria for Metabolic
Syndrome, they are same on some parameters. However, they differ from each other on some criteria. In this study, we
have used NCEP ATP Il criteria which are more clinician-friendly [13].

2. METHOD(S)
It was a hospital-based prospective cross-sectional observational study conducted at a tertiary health center in India. Data
of all patients admitted to the medical department with DM, HTN, and Dyslipidemia and fulfilling NCEP ATP lIl criteria for
Metabolic Syndrome was recorded and analyzed.

Exclusion criteria were age <14 years and pregnant females. Patients were diagnosed with Metabolic Syndrome
according to NCEP ATP llI criteria. According to the NCEP ATP lll criteria, the diagnosis of Metabolic Syndrome was made
when three or more of the following were present:

1. Waist circumference >102 cm in males and >88 cm in female
2. Fasting blood glucose >110 mg/dl
3. Systolic blood pressure >130 mmHg or diastolic blood pressure >85 mmHg
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4. Fasting triglyceride (TG) >150 mg/dl
5. High-density lipoprotein cholesterol (HDL-C) <40 mg/dl in men and <50 mg/dl in women.

Serum creatinine was measured using an enzymatic auto analyzer, and GFR was calculated using the CKD- EPI
equation. Urine ACR was estimated with a urine analyzer. CKD was defined according to KDIGO Guidelines. The data were
summarized as frequencies and percentages.

3. RESULTS
Out of the total study participants of 420 cases, 172 cases were identified to be having Metabolic Syndrome. Out of 172
patients with Metabolic Syndrome, CKD was seen in 52 patients, of which 29 were males, and 23 were females.

PREVALENCE OF CKD IN METABOLIC SYNDROME IN MALES AND FEMALES:

Table 1
AGE 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | TOTAL
CKD IN MALES PRESENT 0 0 5 14 10 29
CKD IN MALES ABSENT 1 10 15 6 0 32
CKD IN FEMALES PRESENT 0 0 3 8 12 23
CKD IN FEMALES ABSENT 1 20 27 27 13 88
X2 =49.05
P Value = 0.0000204
Prevalence of CKD = 30.23%
Figure 1
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PREVALENCE OF HTN IN CKD PATIENTS:
Table 2
AGE 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | TOTAL
HTN+CKD+METABOLIC SYNDROME IN MALES PRESENT 0 0 4 14 10 28
HTN+CKD+METABOLIC SYNDROME IN MALES ABSENT 1 10 16 6 0 33
HTN+CKD+METABOLIC SYNDROME IN FEMALES PRESENT 0 0 2 7 12 21
HTN+CKD+METABOLIC SYNDROME IN FEMALES ABSENT 1 20 29 28 13 90
X2 =54.0084
P Value = 2.72
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Figure 2
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PREVALENCE OF HYPERGLYCEMIA IN CKD PATIENTS:
Table 3
AGE 20- | 30- | 40- | 50- | 60- | TOTAL
29 39 49 59 69
HYPERGLYCEMIA+CKD+METABOLIC SYNDROME IN MALES 0 0 5 10 8 23
PRESENT
HYPERGLYCEMIA+CKD+METABOLIC SYNDROME 1 10 15 10 2 38
IN MALES ABSENT
HYPERGLYCEMIA+CKD+METABOLIC SYNDROME IN FEMALES 0 0 3 6 10 19
PRESENT
HYPERGLYCEMIA+CKD+METABOLIC SYNDROME IN FEMALES 1 20 27 29 15 92
ABSENT
X2 =32.62
P Value = .0001101
Figure 3
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PREVALENCE OF OBESITY IN CKD PATIENTS:

Table 4
AGE 20- 30- 40- 50- 60- | TOTAL
29 39 49 59 69
OBESITY+CKD+METABOLIC SYNDROME IN MALES PRESENT 0 0 3 7 6 16
OBESITY+CKD+METABOLIC SYNDROME IN MALES ABSENT 1 10 17 13 4 45
OBESITY+CKD+METABOLIC SYNDROME IN FEMALES 0 0 1 8 8 17
PRESENT
OBESITY+CKD+METABOLIC SYNDROME IN FEMALES 1 20 29 27 17 94
ABSENT

X2 =26.73
P Value =.00844

Figure 4
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PREVALENCE OF HYPERTRIGLYCERIDEMIA IN CKD PATIENTS:

Table 5
AGE 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | TOTAL
CKD+MALES+HYPERTRIGLYCERIDEMIA PRESENT 0 0 4 12 10 26
CKD+MALES+HYPERTRIGLYCERIDEMIA ABSENT 1 10 16 8 0 35
CKD+FEMALES+HYPERTRIGLYCERIDEMIA PRESENT 0 0 3 6 10 19
CKD+FEMALES+HYPERTRIGLYCERIDEMIA ABSENT 1 20 27 29 15 92

X2 =43.202
P Value = 0.000002086

Vol. 8, Iss. 4, Article ID: 9800027, 2022 Original Research Article



E-ISSN: 2378-654X Recent Advances in Biology and Medicine 5

Figure 5
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The prevalence of CKD in Metabolic Syndrome patients was about 30.23%. (52/172) P Value = 0.0000204. among
these, 29 were males, and 23 were females, so the prevalence in males was 47.5% (29/61), and in females, it was 20.72%
(23/111) (Table 1, Figure 1).

Hypertension was seen in 49 patients, so the prevalence of hypertension was 28.48% (49/172) P Value = 2.72.
Out of these, 28 were males, and 21 were females, so the prevalence of hypertension in CKD patients was 45.90% (28/61),
and in females, it was 18.91% (21/111) (Table 2, Figure 2).

Hyperglycemia was seen in 42, so the prevalence of hyperglycemia in CKD patients with Metabolic Syndrome was
24.41% (42/172) P Value = .0011. Out of these, males were 23 and females were 19, so the prevalence of hyperglycemia
in CKD patients with Metabolic Syndrome in males was 37.7% (23/61) and in females, it was 17.11% (19/111) (Table 3,
Figure 3).

Obesity was seen in 33 patients, so the prevalence of obesity was 19.18% (33/172) P Value = .00844. Of these,
16 were males, and 17 were females, so the prevalence of obesity in CKD females was 17. The prevalence of obesity in
CKD patients with Metabolic Syndrome in males was 26.22% (16\61), and in females, it was 15.31% (17\111) (Table 4,
Figure 4).

Hypertriglyceridemia was seen in 45 patients, so prevalence was 26.12% (45\172) P Value = 0.000002086. Of
these, 26 were males, and 19 were females, so the prevalence in males was 42.62% (26\61), and in females was 17.11%
(19\111) (Table 5, Figure 5).

4. DISCUSSION

Metabolic Syndrome has been seen to be a risk factor for CVD, but its role in the development of CKD still needs to be
defined. There have been many associating factors between Metabolic Syndrome and CKD, and these are GFR (eGFR) <
60 mL/min per 1.73 m?, microalbuminuria or proteinuria, tubular atrophy, interstitial fibrosis, arterial sclerosis, increased
intrarenal resistive indices [6]. A meta-analysis of eleven studies of 30146 subjects reported that Metabolic Syndrome was
associated with the development of an estimated GFR (eGFR) < 60 mL/min per 1.73 m?, (Stage I CKD) with an odds ratio
(OR) of 1.55 (95% CI: 1.34-1.80) [14].

Metabolic Syndrome, when associated with CKD, has a higher risk of a high burden of coronary plaques and, when
associated with Myocardial Infarction, presents higher overall mortality [15,16]. Chen et al. reported that the prevalence of
Metabolic Syndrome is about 24.7% of adults in the USA and had a positive correlation between components of Metabolic
Syndrome and albuminuria and eGFR, 60 mL/min/1.73 m? [17]. Palaniappan et al. showed that people with Metabolic
Syndrome are at increased risk for microalbuminuria [18].

In our study, we tried to study the prevalence of CKD in Metabolic Syndrome patients and the prevalence of risk
factors of Metabolic Syndrome in these CKD patients. In our study, we found that the prevalence of CKD in the Indian
population was 30.23%, which was highly significant and very high compared to other studies in different parts of the world.
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Tanaka et al. reported a prevalence of 13.7% in a Chinese study [19]. Ninomiya et al. reported a prevalence of 10.6% in
the Japanese population [20]. The prevalence of CKD in Metabolic Syndrome is quite low in the African population [21].
There are no studies available on the Indian population. In our study, the prevalence in males was higher (47.5%) than in
females (20.72%). Among the risk factors prevalence of hyperglycemia in CKD patients with Metabolic Syndrome was
24.41%. Of these, males had a prevalence of 37.7%, and in females, it was 17.11%, as hyperinsulinemia is an important
risk factor for CKD [22]. The prevalence of obesity was 19.18%; out of these, it was 26.22% in males and 18.91% in females.
In 2014 a Korean study reported that increased waist circumference had a 69.1% chance of developing CKD [23]. Renal
hyperfiltration and hyper perfusion as focal glomerulosclerosis and other histological changes have been observed in the
kidneys of obese patients [24].

In a cross-sectional survey conducted in 2018 in China, Xie et al. reported that the prevalence of CKD was 22% in
people with hypertension. The components of Metabolic Syndrome, such as elevated TG and elevated FBS strongly and
significantly associated with CKD [25]. Xiao et al., in a cross-sectional study conducted in a southern province in China,
reported the prevalence of CKD as 20.7%. He also reported that Metabolic Syndrome and its components were significant
risk factors for CKD [26]. Aljabri et al., in a retrospective cross-sectional study, reported that the prevalence of CKD was
28.3% in patients with Metabolic Syndrome. It was 50.6% in males and 34.1% in females. CKD was seen more in older age
patients. In the patients with CKD, there was a significantly higher prevalence of type 2 diabetes (T2DM), hypertension, and
raised serum triglyceride than in the patients without CKD [27].

In our study, we found out that the prevalence of hypertension was 24.28%, an insignificant P Value of 2.42, while
in other studies, hypertension was a significant risk factor. The prevalence of hypertriglyceridemia was 26.12%, while it was
34.64% in the Korean study by Kang et al.

The limitations of the study are hospital-based and observational study. We adopted NCEP llI criteria to diagnose
Metabolic Syndrome without its modification to Indian subjects. The strength of the present study was the adequate sample
size and representative sampling technique.

5. CONCLUSION

The prevalence of Metabolic Syndrome was more than 40%, and the prevalence of CKD in Metabolic Syndrome was 30.23%
but was significantly higher in males as compared to females. The prevalence of obesity, hyperglycemia, and
hypertriglyceridemia was significantly higher in CKD patients. There are few studies regarding the prevalence of CKD in
Metabolic Syndrome in the Indian population. Since India has the world’s largest diabetes population and the prevalence of
CKD is also increasing in India, this study tries to explore this important association. However, more studies are required in
this field.
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