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Abstract

Background: Diabetes mellitus (DM) has reached epidemic proportions
globally. Diabetic nephropathy is the leading cause of end stage renal disease
worldwide. Proteinuria is recognized as an independent risk factor for
cardiovascular and renal disease. The aim of the study is to determine the
correlation of 24 hr urine protein with spot protein creatinine ratio (SPCR) in
patients with type 2 diabetes mellitus and To study the association of glycated
hemoglobin (HbAlc) with 24 hours urinary protein and spot urine protein
creatinine ratio in patients with type 2 diabetes mellitus. Materials and
Methods: In the present study, a total of 100 patients were considered, 50
patients were having HbA1C levels of more than or equal to 7 (Group A) and
50 patients were having HbA1C levels less than 7 (group B). 24 hour urinary
protein, spot protein creatinine ratio and HbAlc were collected and correlated
in each group. Results: There is a significant correlation of 24 hour urinary
protein with spot protein creatinine ratio and also there is a significant
correlation between HbA1C with 24 hour urinary protein. There is a significant
association between duration of diabetes and 24 hour urine protein. Conclusion:
There is a positive correlation of 24 hour urinary protein with spot protein
creatinine ratio. there is a significant association of glycated hemoglobim level
with the amount of proteinuria.

INTRODUCTION

Diabetes mellitus (DM) has reached epidemic
proportions globally. Diabetic nephropathy is the
leading cause of end stage renal disease worldwide.
Proteinuria is recognized as an independent risk
factor for cardiovascular and renal disease. 24 hour
urine collection is the gold standard to measure
proteinuria. However, in clinical practice 24 hour
urine collection is cumbersome and associated with
errors in the collection making it an unreliable
measure of proteinuria. Diabetes Mellitus is a clinical
syndrome characterized by hyperglycemia due to
absolute or relative deficiency of insulin.I* Diabetes
mellitus (DM) has reached epidemic proportions
globally.?31 The World Health Organization (WHO)
estimated that there were 135 million diabetic
individuals in the year 1995 and it has been projected
that this number will increase to 300 million by the
year 2025.14%1 India is often referred to as the diabetes
capital of the world.[!

India is home to 69.1 million people with DM and is
estimated to have the second highest number of cases

of DM in the world after China in 2015.2 Depending
on the etiology of the DM, factors contributing to
hyperglycemia include reduced insulin secretion,
decreased glucose utilization, and increased glucose
production. Diabetic nephropathy is the leading cause
of end stage renal disease world wide.[l Relation
between hyperglycemia and proteinuria is not
linear.®l HbAlc of 8.1% (average blood glucose
200mg/dl) is a threshold above which risk of
proteinuria increases logarithmically.®!

This study is designed to see the association of
HbAlc with 24 hour urinary protein and spot protein
creatinine ratio among patients with type 2 diabetes
mellitus.

MATERIALS AND METHODS

This cross sectional study will be conducted in
Adichunchanagiri Hospital and Research Centre, BG
Nagara for a period of 18 months (November 2017 to
May 2019). Department of Medicine, in
Adichunchanagiri Hospital and Research Centre.
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Sample Size

This study will be conducted on 100 patients with

type 2 diabetes mellitus. In the study two groups are

created based on the glycated haemoglobin values

with group A having value more than 7 and group B

having value less than or equal to 7. With type 2

diabetes mellitus in patients being 20%, level of

significance 5%, admissible error as 2.5%, sample

size was calculated to be 100.

Calculation based on the formula:

n = f(a/2,B)x[pl x (100- p1) + p2 x (100-p2) ]/ (p2 -

pl)2

Where pl and p2 are the percent ‘success’ in the

groups A and B, respectively

Inclusion Criteria

1. Type 2 Diabetes Mellitus patients

2. Age > 18 years

3. Patients willing to participate in the study.

Exclusion Criteria

Patients with

1. Acute febrile illness

2. Malignancies, collagen vascular disorders or any
other systemic condition causing proteinuria and
Immunocompromised diseases.

Method of Collection of Data

Data for the study will be collected by detailed

history  taking, patient evaluation, clinical

examination and investigations of patients presenting

with type 2 diabetes mellitus in a structured proforma

in Adichunchanagiri Hospital and Research Centre of

Medical Sciences, B.G. Nagara. Clearance was

obtained from the ethical committee of the institution

before the commencement of the study. Consent was
obtained from the participating subjects before taking
part in the study.
Procedure
Patients were instructed to collect 24 hour urine
starting from second urine sample in the morning (i.e.
after discarding the first morning sample) till the first
urine sample the next day morning. A single voided
urine specimen was obtained soon after the 24 hour
urine collection. Samples were sent to biochemistry
lab where:

e The wurine protein was measured using
immunoturbidimetric  method.  Test was
performed on an automated analyzer.

e  Urine creatinine was measured by Jaffe’s
reaction and the test was performed on am
automated analyzer. Under aseptic precautions
about 6 mL of venous blood was drawn from
ante- cubital vein of study subjects into EDTA
vacuum evacuated tubes for estimation of
glycated haemoglobin using nephlometric
method.

Statistical Analysis

The data thus collected were analyzed using

appropriate statistical methods. The mean and

standard deviations were computed. Pearson’s

Correlation Coefficient which is expressed as r.

Student chi square test expressed as p. A value of

p<0.05 has been considered to be statistically

significant. SPSS version 22 (IBM SPSS statistics,

Somers NY, USA) was used to analyze data.

RESULTS
Table 1: Age distribution of study subjects
Age Group A Group B Total
40-50 6 11 17
51-60 20 21 41
61-70 19 17 36
71-80 5 1 6
Total 50 50 100
As per table 1 mean age of all study B is 57.3£7.3 which is having a significant

subjects=59.2+8.2 Mean age of Group A=51+8.6
Mean age of Group B=57.3%7.3. In the study the
mean age of patients in group A is 51+8.6 and group

association with the total study group’s mean age of
59.2+8.2.

Table 2: Sex distribution of study subjects

Male Female Total

Group A 26 24 50

Group B 28 22 50

Total 54 46 100
As per table 2 the male to female sex ratio in group A sex ratio of 1.17:1. The study was male
is 1.08:1 and group B is 1.27:1 which is having a preponderance.
significant association with the total study group’s
Table 3: Distribution of study subjects according to duration of diabetes
Duration Group A Group B
<5 yrs 1 35
>5 yrs 49 15
[Total 50 50
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Table 3 shows the mean duration of diabetes in total
study group is 6.9+2.7yrs which is less when
compared with the mean duration of diabetes in

group A i.e. 9.2+3.2 years and more when compared
with the mean duration of diabetes in group B is i.e.
4.6£2.7yrs.

Table 4: Comparison of FBS, PPBS, Glycated Hb, 24-hr urine Protein

Spot urine PCR between two groups
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Group 2.42+

IA 50 Mean+SD 232176 345£72 8.810.6 2432+312 0.32

Group 50 Mean+SD 109+21 160+26 6.0£0.5 93+40 0.09+

B 0.04

p- value <0.001(HS) <0.001 <0.001 <0.001 <0.001
(HS) (HS) (HS) (HS)

According to table 4 there is high significant
difference of FBS, PPBS, Glycosylated Hb, 24-hr
urine Protein, Spot urine PCR between two groups
with p value less than 0.001. Mean FBS in Group A
is 232+76, in Group B is 109+21 and of all study
subjects is 170.8+83.4. Mean PPBS in Group A is
345472, in Group B is 160+26 and of all study

subjects is 254.3+106.9. Mean HBALC in Group A is
8.84£0.6 in Group B is 6.0£0.5 and of all study
subjects is 7.5%1.4. Mean 24 hr urine protein in
Group A is 2432+312 in group B is 93 + 40 and of all
study subjects is 1263.2+1195.4. Mean SPCR in
group A 2.42+0.32 is in group B 0.09+0.04 is and of
all study subjects is 1.25+1.1.

Table 5: Correlation of 24HUP with SPCR

r- value p-value

Correlation between 24hr urine protein and spot urine PCR

0.98 0.00001

As per table 5 r-value (Pearson correlation
coefficient) 0.98 shows high correlation between
24hr urine protein and spot urine PCR. In the present

study there is a significant correlation of 24 hour
urinary protein with spot protein creatinine ratio with
a correlation coefficient of 0.98.

Table 6: Association of 24 hour urine

rotein with duration of diabetes

24 hr urine protein p-value”
Duration of diabetes <150 >150
<5 yrs 33 03
>5 yrs 12 52 <0.5

As per table 6 in the present study there is a
significant association between duration of diabetes
and 24 hour urine protein with chi square value of
49.4.

DISCUSSION

In the present study the age distribution is from 40 to
80 years. Majority of the patients were in the age
group of 51 - 60 years. The mean age of the patient is
59.2+8.2. The mean age of the present study was
compared with other studies, the mean age in the
others studies are 58.8+7.7 years in Sandeep et all,
61 *17 years in Shona et al*d, 50+4.9 years in
Nazmia et all*.Significant association is observed
with Sandeep et all*% study.

In the present study male to female ratio is 1.17:1
which is compared with study conducted by Shona et
alt*? where the ratio is 1.04:1,Chaudari et al*3! where
the ratio is 2.2:1, Pallavi et all*yl where the ratio is
1.77:1, Vyankatesh et al*® where the ratio is
1.38:1.Significant association is observed with study
conducted by Shona et al.*4

In the present study duration in years since the
diagnosis of diabetes is 6.9+3.8 which is comparable
with study conducted by Sandeep et all*®! where the
mean duration is 10.1+3.46, Nazmia et all*l where
the mean duration is 6.36x£1.65. Significant
association is observed with study conducted by
Nazmia et al.[*!]

The range of 24 hour urine protein in present study is
0.09 — 2.9 g/l which is compared with the study
conducted by Rodby et al™*l which is 0.05 — 13 g/day
and study conducted by Sunitha et al,[*" the value is
0.09 — 2.9 g/day. Significant association is observed
with study conducted by Sunitha et al.[")

The mean fasting blood sugar in present study is 170
+ 83.4mg/dl which is compared with the study
conducted by Sandeep et al*® where the mean fasting
blood sugar was 122+21.32mg/dl, Sunitha et all*"1 it
was 197+89.5mg/dl and Nazmin et all*¥ it was
188+75.6mg/dl. Significant association is observed
with study conducted by Sunitha et al*8 and Nazmin
et al.lt!
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Glycosylated hemoglobin in present study is 7.5+ 1.4
as compared to study conducted by Sandeep et all*]
where it is 7.68 + 1.31, Nazmia et all*¥ where it is
9.42+3.04 and Sunitha et al.l'l Significant
association is observed with the study conducted by
Sunitha et all' and Sandeep et al.l'® The mean
protein creatinine ratio in present study is 1.25 + 1.1
which is comparable to study conducted by Sunitha
et all'l where the mean protein creatinine ratio is
1.08+1.28 and Mohammed et al™* where the mean is
1.18 * 1.8. Significant association is observed with
the study conducted by Mohammed et al.[*8]

The correlation co-efficient of 24 hour urinary
protein with protein creatinine ratio in the present
study is 0.98 which is compared with study
conducted by Chitalia et all*®! where the coefficient
was 0.97 and Chaudhari et al™! where the correlation
coefficient was 0.8. Significant association is
observed with the study conducted Chitalia et all®]
and Sunitha et al.["]

Correlation of urinary protein with HbAlc is
significant in the present study which is compared
with other studies by Nazmin et al,[*Y Sunitha et al™*"]
and Chaudhari et all*® where HbAlc shows
significant correlation with urinary protein. In the
present study duration of diabetes showed a
significant correlation with the proteinuria which is
compared with other studies conducted by Sunitha et
al™ which showed the similar result.

CONCLUSION

There is a positive correlation of 24 hour urinary
protein with spot protein creatinine ratio, so spot
urine protein creatinine ratio can be used as an
alternative tool to 24 hour urinary protein estimation.
Proteinuria is risk factor for progression of diabetic
nephropathy and for the  cardiovascular
complications. Thus early detection of proteinuria
and timely management of progression of proteinuria
is the corner stone to prevent the chronic kidney
disease and cardiovascular complications in diabetic
patient.
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