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Abstract

Background: Studies were scanty in the rural population related to metabolic syndrome (MS) and
renal dysfunction.

Objective: To assess risk component of MS and its association in renal dysfunction of patients
with metabolic syndrome in rural population.

Materials and Methods: The study sample of 279 adult patients (143 male and 136 female) with
metabolic syndrome, residing in a rural area of Jaipur district. The metabolic syndrome was
defined as the presence of three or more of the following: elevated blood pressure, low high-density
lipoprotein cholesterol level, high triglyceride level, elevated glucose level, and abdominal obesity.
Blood samples were analyzed for serum urea, serum creatinine, eGFR.

Results: (FPG and hypertension) Patients with serum urea above normal was 32.26% (male and
female ratio was 1.2:1). Patients with serum creatinine above normal were 32.26% (male and
female ratio was 1.25:1). Patients with eGFR below normal were 73.84% among them 32.62%,
13.26%, 11.47%, 7.89%, and 8.6% patients were reported under kidney disease stages of 2", 37
a, 3"b, 4™ and 5" according to eGFR stages.

Conclusion: Prevalence of renal dysfunction is high in patients with complication of uncontrolled
& prolonged hyperglycemia and hypertension associated as parallel risk factors of MS
components.
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Introduction

Metabolic syndrome is a cluster of its five
criteria. The combinations of MS component
is not definite universally, the presence of
minimum three components combinations
are different in a locality, sex, race, urban,
rural population, and used as a dichotomous
outcome. Most of the MS components are
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also associated with age. Age and sex
differences in patients with MS are expressed
in the different metabolic syndrome
combinations are associated with mortality
risk [1]. Moreover, ageing is assumed as an
outer risk factor associated with all five MS
criteria in a random manner, such
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associations are found in developing
complications with heart, liver, and renal
dysfunction [2]. However, renal dysfunction
is a serious public health problem around the
world [3-7]. Co-occurring of component of
MS may risk factors for renal dysfunction
including hyperglycemia, hypertension,
dyslipidemia and central obesity in a MS
patient [8]. Studies in last decade emerged on
the relationship between MS and renal
dysfunction [9-11]. and focused on incidence
rate of MS and renal dysfunction is
increasing annually, presenting a serious
threat to life and health [12]. Someone
suggested that metabolic syndrome is a
heterogeneous entity, may mask the
differential associations with health risk [13].
It is clear that the combination of metabolic
syndrome criteria and its encountered
numbers are different between the sexes and
progressive age [14]. Some previous studies
are enlightened the goal to achieve the
numbers and combination of MS criteria in
the progression of MS complications [15].
This study aimed to explore the susceptible
pioneer combination of MS criteria at the
onset of renal dysfunction.

Materials and Methods

The study comprised 279 adult patients with
MS residing in the rural area in Jaipur
(Rajasthan) India. All participants were
asked to fill a structured proforma, taking
into account the educational, employment
status including age and sex. They were
subjected to detailed physical examination
with special importance to anthropometrics.
Weight was recorded using a standard
electronic weighing machine. Height was
recorded to the nearest lcm. Body mass
index (BMI) was calculated using the
formula, weight (kg)/height(mt?). Waist
circumference measured at the minimum
circumference between the lowest rib and the
upper lateral border of the right iliac crest
over light clothing using a flexible measuring
tape without any pressure to the body surface
and recorded to the nearest 0.1cm. Blood
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pressure was taken in sitting position five
minutes apart with the arms resting on a
surface [16] with the help of trained nursing
staff in the presence of a resident doctor.
Urine collected from all individuals and
assessed using S-parameter dipstick for urine
protein. The results of dipsticks proteinuria
were visually read and compared with the
given standard results and recorded as nil,
trace, +1, +2, +3 and +4. Urine creatinine and
urea were also analyzed [17,18]. Blood was
drawn in the fasting state of all participants
for quantitative estimation of plasma
creatinine (PC) [17], urea was estimated by
urease method [18] and fasting plasma
glucose (FPG) [19]. fasting plasma
tryglyceride (FPTG) [20]. and Plasma high-
density lipoprotein cholesterol (PHDLc)[21].
all biochemical analysis was performed using
the fully automated biochemistry analyzer
(Human) at central laboratory  of
biochemistry in NIMS hospital and Research
affiliated to National Institute of Medical
Science and Research, Jaipur;. Fasting
plasma glucose was tested by the Glucose
Oxidase-Peroxidase method [22] and
creatinine was analyzed by the Jaffe's method
[17] both FPTG and PHDL-C were analyzed
by enzymatic method [20,21]. Glomerular
filtration rate was estimated (eGFR) in all
subjects using MDRD formula [22]. The data
statistically analyzed by using the software
SPSS version-20 (IBM), and data has
reported as mean+standard deviation (SD).
P<0.05 was considered as statistically
significant. The study was approved by
Institutional ~ Ethical Committee (Ref-
NIMSUNI/IEC/2017/23-7) of  NIMS
University, Jaipur.

Result

This study comprised 279 adult patients with
MS residing in the rural area in India. Males
were 51.25% (143) and females were 48.75%
(136). Age was 50.37+13.99 years. Male was
49.77+13.77 years and female was
50.98+14.26 years. BMI was high in female
(26.12 +3.82) with compare to male
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females. HDLc was found low in males with
compare females. S. Creatinine, S. Urea, and
eGFR were found high in males with
compare to females but more females (9.56
%, N=13) were fall into the 5" stage of eGFR
with compare to males (7.69 %, N=11). Total
8.6% (N=24) subjects were found at CKD
under the 5" stage of eGFR (Table-1).

(25.69+3.5). The total educated subject was
65.87% (N=181) and physically active
(working) subject was 71.33% (N=199), in
both parameters male percentage was high.
WC was high in female (93.76+6.11cm) with
compare to male (86.14+7.92cm). Females
were more hypertensive than males. FPG and
FPTG were high in males with compare to

Table 1
Base line Parameter | Male Female Total
N 143 (51.25%) 136 (48.75%) 279 (100%)
Age (Year) 49.77+13.77 50.98+14.26 50.37+13.99
Height (Met) 1.75+£0.07 1.63+9.27 1.69+0.09
Weight (Kg) 77.36+9.27 68.87+9.27 73.22+10.04
BMI 25.69+3.5 26.12 +£3.82 25.9+3.66
Educated (%) 74.83% (107) 54.41% (74) 65.87% (181)
Uneducated (%) 25.17% (36) 45.59% (62) 35.13% (98)
Working (%) 79.72% (114) 62.5% (85) 71.33% (199)
Not working (%) 20.28% (29) 37.5% (51) 28.67% (80)
WC (cm) 86.14+7.92 93.76+6.11 82.31+10.01
FPG (mg/dl) 169.27+72.65 163.88+86.79 166.64+79.76
FPTG (mg/dl) 191.83+£72.29 189.87+67.75 190.87+69.99
HDLc(mg/dl) 36.35+7.23 38.08+8.66 37.19+7.99
BPSys (mmHg) 138.83+12.45 140.16+13.34 139.48+12.88
BPDias (mmHg) 85.58+4.37 86.05+3.97 85.81+4.18
S. Creatinine (mg/dl) | 1.72+£2.06 1.51+1.5 1.62 +1.81
S. Creatinine 3.22+2.69 3.04+2.09 3.14+2.59
(above normal & %) | N=50 (34.96%) | N=40 (29.41%) | N=90 (32.26%)
S. Urea (mg/dl) 57.16+60.8 49.88+48.69 53.61+55.26
S. Urea 112.66+77.85 104.4+59.57 108.9+69.86
(above normal & %)) | N=49 (34.27%) | N=41 (30.15%) | N=90 (32.26%)
U. Protein (Dipstick) | 20.28%(29) 17.65%(24) 18.99%(53)
U. Protein (+1 to +4) | 9.8% (14) 9.56% (13) 9.89% (27)
eGFR (Mean) 72.924+34.82 58.89+28.84 66.08+32.75
eGFR (>90) 36.36% (N=52) | 15.44% (N=21) | 26.16% (N=73)
eGFR (<90) 63.64% (N=91) | 84.56% (N=115) | 73.84% (N=2006)
eGFR (<15) 7.69% (N=11) | 9.56% (N=13) 8.6% (N=24)

A correlation was found highly significant at the 0.01 level (2-tailed) between BP (diastolic) and
RFT (CrCl, UrCl, eGFR), FPG and RFT (UrCl). The correlation was found significant at the 0.05
level (2-tailed) between BP (Systolic) and RFT (CrCl and eGFR) (Table-2).
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Table 2
Correlation is significant at the 0.01 level (2-tailed)
Correlation between p-value
BP & PG RFT
BP(Dias) CrCl 0.000
BP(Dias) UrCl 0.000
BP(Dias) eGFR 0.000
FPG UrCl 0.004
Correlation is significant at the 0.05 level (2-tailed)
Correlation between p-value
BP & PG RFT
BP(Sys) CrCl 0.026
BP (Sys) eGFR 0.015
FPG eGFR 0.041

Regression curves were estimated between RFTs and BP (Sys & Dias), FPG (Graph-1 to 9).
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Graph 7 to 9: RFT (eGFR) and BP (Sys &Dias), Fasting Plasma Glucose (FPG/BFS)

Discussion

This is a hospital-based study on patients who
are residing in the rural area in India.
Moreover, several hospital-based studies
were on the prevalence of CKD in India ]23]
Moreover, population-based studies are few
and mostly done in urban India [24]. All
concerned studies were focused on the effect
of MS component on CKD.

Hyperglycemia and hypertension are
associated parallel risk factors found
significant in this study. In a other study,
hypertension and hyperglycemia came out to
be the most effective predictors of CKD in
subjects with MS. Several population-based
studies supported the effect of MS on CKD
even after adjusting for the influences of
diabetes, hypertension, age, and gender [25].

In another population-based study from south
India, found the high prevalence of CKD in
the rural population similar to this hospital-
based study that records 4.41% of proteinuria
[26] unlike this study found proteinuria
9.89%. In another study, using random
cluster sampling method across the city of
New Delhi, using MDRD eGFR of 60
ml/min/1.73 m?, the prevalence of decreased
GFR < 60/ml/min/1.73 m? was 4.2% [23].

The prevalence of renal dysfunction using
MDRD eGFR <60 ml/min in our hospital-
based study was 41.22% and the prevalence
of CKD in our study was 8.6% those with
decreased <15 eGFR at the 5" level of eGFR
stage. The major difference in decreased
eGFR might be due to different sampling
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method. Reports 02017 and 2016 from USA
and China respectively, renal replacement
economic burden is increasing gradually [27-
29].

To control the economic burden in renal
replacement, it is important to understand the
relationship between MS and CKD. This
study is a step ahead like recent study of
china, assess early identification of risk
factors such as hyperglycemia and
hypertension in patients with MS will help to
reduce the possibility of renal replacement
[30].

Conclusion

This study points to the growing prevalence
of CKD even in the rural areas in India. There
is a strikingly increasing prevalence of
lifestyle diseases such as hyperglycemia and
hypertension in the Indian villages, similar to
that in the western countries. There was a
statistically significant relationship of CKD
with hypertension and hyperglycemia.

On regression analysis, hyperglycemia and
hypertension were found to be predictive for
CKD. Prevalence of renal dysfunction is high
in patients with complication of uncontrolled
and  prolonged  hyperglycemia  and
hypertension associated as parallel risk
factors of MS component.
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