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Diagnostic Assessment of Cases with Chronic Kidney Disease with
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ABSTRACT \

Introduction: The currently available data in the public
domain, is either from some specific regions in the country
or it doesn’t capture the prevalence of CKD specifically in
T2DM population.”* Therefore, it was eminent to perform
a pan-India epidemiological study to get a clear cut idea on
the prevalence of CKD in T2DM patients. Hence, the present
study was conducted to assess the clinical spectrum of CKD
patients with type 2 diabetes mellitus.

Material and Methods: This was a cross-sectional,
observational, study to assess the clinical spectrum of
CKD among T2DM patients. The blood/plasma and urine
samples, were collected for estimation of hemoglobin Alc,
microalbuminuria, serum creatinine, urine creatinine, and
routine urine analysis.

Results: When assessed blood pressures of the cases, we
observed that the mean systolic blood pressure was 138
(12.4) mmHg, and mean diastolic blood pressure among the
study subjects was 84 (6.4) mmHg. The mean HbA1C levels
observed among the cases was 7.9 (1.27).

Conclusion: Study reported higher prevalence of CKD which
was driven by the ACR levels and majority of the patients
had reasonable eGFR. This can be a guide to select drug and
dosage of diabetes drug as it depends on kidney function.

Keywords: Chronic Kidney Disease, Diabetes Mellitus Type
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INTRODUCTION

Worldwide, diabetes mellitus (DM) has become an
important public health problem, with its prevalence ranging
from 6.9 to 10.2% in developed countries and almost over
7% in the developing countries.'> As per the International
Diabetes Federation Atlas (IDFA) for 2015, about 69
million people in India and over 415 million people across
the globe are suffering from diabetes.® It is projected that
the prevalence of diabetes will rise alarmingly, reaching up
to 124 million in India, and over 640 million worldwide
by 2040.> Over 70% of the population with diabetes lives
in low and middle income countries. Despite this high
prevalence and an important public health threat, Type 2
DM (T2DM) was not recognized and not included in the
United Nations millennium development goals. This rise,
in prevalence of diabetes increases disease related mortality
and morbidity. It also significantly enhances the burden
on health care infrastructure, care givers and society.* The
mortality and morbidity due to DM is attributed to a range
of complications, which includes both micro-vascular and
macro-vascular complications. One such microvascular
complication is diabetic nephropathy, which is characterized

by microalbuminuria, which over long period turns into macro
albuminuria, causing overt nephropathy.’> The glomerular
filtration rate (GFR) also deteriorates significantly in this
process. If not treated, and addressed medically, nephropathy
progresses into chronic kidney disease (CKD). CKD in
patients who have T2DM, is clinically defined as, elevated
urinary albumin excretion > 30 mg/g, a persistent reduction
in the estimated GFR (eGFR) of anti-diabetic drugs in T2DM
patients who have CKD. CKD also significantly amplifies the
risk of developing several complications if coupled with DM.
These complications range from cardiovascular diseases,
heart failure, renal failure, infections, adverse drug reactions
to impaired quality of life and premature deaths.!*!3 Despite
rising incidence of diabetes in India, we currently lack
country wide robust, reliable data on the prevalence of CKD
in T2DM patients. The currently available data in the public
domain, is either from some specific regions in the country
or it doesn’t capture the prevalence of CKD specifically in
T2DM population.”!* Therefore, it was eminent to perform
a pan-India epidemiological study to get a clear cut idea on
the prevalence of CKD in T2DM patients. Hence, the present
study was conducted to assess the clinical spectrum of CKD
patients with type 2 diabetes mellitus.

MATERIAL AND METHODS

It was a cross sectional study, conducted among the known
cases of type 2 diabetes mellitus under the department
of General Medicine in a tertiary healthcare institute in
Mabharashtra during June 2018 to November 2018 (6 months).
All the baseline data was collected with the help of standard,
semi-structured, pre-validated case record proforma. Clinical
history was noted, general and systemic xamination findings
were noted. Necessary investigations were carried out.

Source of Data: All the cases of diabetes mellitus (type
2), who were willing to participate in the study, after the
approval from the institutional ethical committee, visiting
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to out-patients department or admitted under department
of general medicine in a tertiary healthcare institute were
included in the present study.

The data was entered using MS Excel software and analysed
using SPSS version 22 software. The data was represented
in the form of tables and charts for frequency distribution.

RESULTS

In the present study, which was conducted among the
cases of type 2 diabetes mellitus, the mean age of the study
participants was 48.6 (8.97) years. In the present study,
majority of the cases were males 134 (53.6%), whereas
females were 116 (46.4%) (Table 1).

We calculated the anthropometric indices of the study
participants. We observed that the mean height of the cases
was 163.2 (7.95) cm, whereas mean weight of the cases was
68.87 (15.57). The mean waist circumference of the study
subjects was 96.6 (9.56) cm. The mean body mass index of
the study cases was 26.7 (3.45).

When assessed blood pressures of the cases, we observed
that the mean systolic blood pressure was 138 (12.4) mmHg,

Baseline Characteristics Mean (£SD)
Age (years) 48.6 (8.97)
Gender n (%)

Female 116 (46.4%)
Male 134 (53.6%)
Anthropometry

Height (cm) 163.2 (7.95)
Weight (Kg) 68.87 (15.57)
Waist circumference (cm) 96.6 (9.56)
BMI (Kg/m?) 26.7 (3.45)
Blood pressure (mmHg) and others

Systolic 138 (12.4)
Diastolic 84 (6.4)
HbAlc 7.9 (1.27)
Serum Creatinine/dL 1.37 (0.34)
Albumin (mg/L) 138 (367.8)

Table-1: Demographic features and investigation results

Duration of Type 2 Diabetes Number | Percentage
Mellitus of cases

0 years 2 0.8%

<5 years 68 27.2%

5 to 10 years 83 33.2%
>10 years 97 38.8%

Table-2: Duration of Type 2 Diabetes Mellitus

Medical history

60%
50%
40%
30%
20%
10%

0%

Table-2: Duration of Type 2 Diabetes Mellitus

and mean diastolic blood pressure among the study subjects
was 84 (6.4) mmHg. The mean HbA1C levels observed
among the cases was 7.9 (1.27).

The systolic and diastolic blood pressure and hematological
and general chemistry parameters like HbAlc, serum
creatinine, albumin, creatinine and e¢GFR are listed in
Table 1. Subjects reported both micro and macro vascular
complications with neuropathy to be highest, nephropathy,
and known coronary artery disease as mentioned in figure
1. The details of the duration of these co-morbid conditions
are listed in (Table 2). In the studied population with T2DM,
had mildly decreased (38%), 16.8% had mild to moderately
decreased GFR. (Table 3)

DISCUSSION

The present study aimed at assessing the prevalence of CKD
in T2DM subject’s across the country. CKD in T2DM patients
is characterized by a persistent elevated urinary albumin
creatinine ratio (ACR) > 30 mg/g, a persistent reduction in
estimated glomerular filtration rate (¢GFR) <60 ml/min/1.73
m?, or both. Worldwide several large cross sectional studies
have been carried out to assess the CKD prevalence and they
have reported a prevalence of around 50% of patients with
T2DM.!¥ We proposed a combined use of eGFR and ACR
for early detection of renal dysfunction as against serum
creatinine, a common measurement for kidney function in
routine practice, considering it to be a poor marker of kidney
dysfunction.’” We adopted MDRD equation to compute
eGFR. Another, important marker for kidney impairment is
albuminuria, Albumin Creatinine Ratio (ACR). Also, there

GFR categories in CKD Number | Percentage . .
of cases are reports on the significant correlation between ACR and
G1 (Normal or High) 70 28% eGFR. With these changes in the study design and estimation
G2 (Mildly decreased) 95 38% parameters we attempted to get the best possible estimation

G3a (Mild to moderately decreased) 42 16.8% of the CKD prevalence.
G3b (moderately to severely de- 20 8% We reported a 34% prevalence of CKD (stage 3-5) In T2DM
creased) patients in across the population enrolled at several centers
G4 (Severely decreased) 14 5.6% in India which is in line with the other reported numbers.
G5 (Kidney Failure) 9 3.6% A similar study from US with a sample size comparable to
Table-3: GFR categories in CKD ours, presented a similar CKD prevalence of 43.5% (95%
0 -
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confidence interval: 41.6-45.4).° In PERCEDIME2 study
from Spain, the prevalence of CKD was estimated to be
27.9% in 1145 T2DM patients of >40 years of age.?' Similarly
in another study conducted in Thailand, prevalence of CKD
stage 3-5 were 27.09 and 25.28%.?2 In another Spanish
study, the prevalence of CKD in T2DM patients treated
at primary care level was 34.6%.% Further, study done by
Janmohamed et al. found CKD in 83.7 % of diabetics which
is relatively higher than the prevalence reported elsewhere.?
In Singapore, a study performed at a primary care cluster,
consisting of multi-ethnic Asian population, prevalence of
CKD in T2DM patients found to be 53%.%

Our study revealed that about 25% of the patients had
microalbuminuria (stage A2), while macroalbuminuria (A3)
was present in 2.0% patients. Microalbuminuria is a known
indicator of renal dysfunction and also prognosticator of
cardiovascular disease.”” Thus, our results represented the
proportion of T2DM patients in Indian population with
different stages of CKD based on eGFR and albuminuria.
We investigated the duration of T2DM in patients with
CKD. The proportion of T2DM patients with CKD were
almost equal (approximately 30%) for different durations of
T2DM since diagnosis (<5years, 5-10 years, and >10 years).
A similar study from Bangladesh also found no significant
correlation between duration of T2DM (< 5 years or 5-10
years) and renal function parameters (serum creatinine, ACR,
eGFR,).”® However, a Chinese study revealed significant
association of CKD with duration of diabetes.”

An interesting observation from our study, we observed
that possibility of CKD prevalence in T2DM patients is
independent of duration of diabetes post diagnosis. Hence, it
is recommended to screen for CKD in T2DM patients, soon
after diagnosis of diabetes because usually there is delay in
diagnosis after onset of T2DM.*

We analysed HbAlc goal attainment of <7% in T2DM
patients with/ without CKD. The result of our study
suggested that lesser proportion of patients with CKD
(23.4%) had achieved the target HbA1c level as compared to
those without CKD (30%). Onset of CKD can be prevented/
delayed at early stages by optimal glycaemic control.*® As per
KDOQI clinical practice guidelines, diabetic patients should
have target of <7.0% for HbA1C regardless of the presence
or absence of CKD.?! But, target of 7% to 8% is acceptable
for patients with severe comorbidities like CKD.?? A recent
study from Italy reported, despite using anti-diabetic drugs
in T2DM patients, CKD was associated with failure in
achievement of recommended target for HbA1C.*

In order to improve the glycaemic control of T2DM patient
with renal complication, there is a need to identify the factors
linked with glycaemic control.> Our result also indicated that
poor control of HbAlc is an indicator of renal insufficiency
and that there is need for investigating concomitant renal
disease in patients with T2DM. Haque N et al, found
correlation of HbAlc with serum creatinine and ACR and
concluded that in monitoring diabetes mellitus, poor control
of HbAlc is suggestive of need for renal function tests.?®
We support this approach as our findings reflect that less

proportion of T2DM patients with CKD achieved HbA1C
goal.

CONCLUSIONS

Our study reported a high prevalence of CKD in T2DM
patients in India. This high prevalence was driven by high
proteinuria but reasonable GFR. This insights will be a good
guide to select diabetes drug as choice of many class of drugs
depends on kidney function.
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