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Abstract

Introduction: Proteinuria is an independent risk factor for renal diseases and a predictor of end-stage renal disease (ESRD).
Accurate identification and quantification of proteinuria are of prime importance in the diagnosis and management of chronic

renal disease.

Aims and Objectives of the Study: This study aims to evaluate and standardize the method of spot urine protein-creatinine

ratio for estimation of proteinuria.

Materials and Methods: The present study is conducted in Mahatma Gandhi Memorial Hospital, Kakatiya Medical College,

Warangal. The study period was June 2019-May 2020.

Results: This study included 73 patients with type 2 diabetes mellitus who got admitted to the Department of Internal Medicine,
Mahatma Gandhi Memorial Hospital, Warangal. Findings in the patients studied were evaluated and tabulated using Microsoft Excel.

Discussion: Diabetes-specific renal disease (diabetic nephropathy) develops in about one-third of all people with Type 1 or
Type 2 diabetes and it contributes to about 30% of end-stage renal disease (ESRD). Early identification of patients at high risk
for diabetic nephropathy (DN) is important to intensify the treatment and modify associated risk factors.
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INTRODUCTION

Proteinuria is an independent risk factor for renal diseases
and a predictor of end-stage renal disease (ESRD).!"
Accurate identification and quantification of proteinuria are
of prime importance in the diagnosis and management of
chronic renal disease. An increased proteinutia is associated
with an increased risk of progressive renal failure and is
used as both diagnostic and prognostic values in detection
and confirmation of renal diseases or response to therapy.”!

Diabetic nephropathy accounts for about 20% of cases of
chronic renal failure and is the single most common cause
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of ESRD in many countries.”! Diabetic kidney disease
(DKD) is a life-threatening and irreversible microvascular
complication characterized by the presence of persistent
proteinuria, hypertension, and progressive decline in renal
function. It predisposes to excess morbidity and mortality
resulting from renal failure and cardiovascular disease.

Early identification of patients at high risk for diabetic
nephropathy (DN) is important to intensify the treatment
and modify associated risk factors. Measurement of protein
excretion in a 24 h urine collection is the gold standard
for the quantitative evaluation of proteinuria. However,
this method is inconvenient, since it is difficult to collect
a complete 24 h urine sample accurately, especially in an
outpatient setting. An alternative method for quantitative
evaluation of proteinuria is a measurement of protein-to-
creatinine ratio in a spot urine sample which provides a
convenient method to assess protein excretion.! The spot
urine protein-creatinine ratio can be used as a surrogate and
faster diagnostic substitute for 24 h urine protein estimation
in the screening and evaluation of diabetic nephropathy.
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Aims and Objectives of the Study

This study aims to evaluate and standardize the method
of spot urine protein-creatinine ratio for the estimation
of proteinuria.

MATERIALS AND METHODS

Source of Data

Place of study

The present study is conducted in Mahatma Gandhi
Memorial Hospital, Kakatiya Medical College, Warangal.

Study period
The study period was June 2019-May 2020.

Inclusion Criteria
Type 2 diabetes mellitus patients were included in the study.

Exclusion Criteria
The following criteria were excluded from the study:

Patients with:

o Acute febrile illness

e Urinary tract infections and excretion of abnormal
amount of leukocytes in urine >5 leucocytes/high-
power field

Chronic renal failure

Hypertensives

Glomerulonephritis due to other systemic conditions
Hematuria

Pregnant women.

Method of Data Collection

A random sample of male and female patients with type
2 diabetes mellitus, satisfying the inclusion and exclusion
criteria was selected. Data were collected with the aid
of a pro forma, which included patient history, clinical
parameters such as duration of diabetes, the prevalence
of diabetic retinopathy, and biochemical parameters such
as serum creatinine, eGFR, glycated hemoglobin, urine
protein-creatinine ratio, and 24 h urine protein. On the
test day, in the morning at the start of the collection
period (6.00 a.m.), patients were asked to void urine and
discard this sample (as it contains the overnight urine
present in the bladder). Subsequently, urine was collected
for the next 24 h. The last sample was to be collected
on the next day at 6.00 a.m. A random sample was also
collected on the day of the deposition of 24 h sample
(the test day). Urine protein was estimated using the
pyrogallol red-molybdate method and urine creatinine
by modified Jaffe’s method. Creatinine clearance was
calculated using the modified diet in renal disease
(MDRD) equation: GFR (mL/min/1.73 m? = 175 X

(Scr)-1.154 X (Age)-0.203 %X (0.742 if female) X (1.212
if African American).

RESULTS

This study included 73 patients with type 2 diabetes mellitus
who got admitted to the Department of Internal Medicine,
Mahatma Gandhi Memorial Hospital, Warangal. Findings
in the patients studied were evaluated and tabulated using
Microsoft Excel.

Patient Characteristics

Age-wise distribution

The age of the patients studied ranged from 30 years to 80
years. The mean age of the patients was 51.9 & 10.4 years.
The mean age of female and male patients was 51.2 + 10.4
years and 52.37  10.5, respectively. The maximum number
of patients was noted in the age group 41-50 years, that
is, 26 (35.1%) and least in the age group of 20-30 years,
that is, 1 (1.35%).

Gender-Wise Distribution
Of the 73 patients studied, 49 (67.1%) patients were male
and 24 (32.9%) patients were female.

Creatinine Clearance

In our study, the majority of patients had creatinine
clearance (calculated by MDRD equation) between 30 and
60 ml/min'/1.73 m™ — 25 patients (34.24%) creatinine
clearance (ml/min'/1.73m™?) [Table 1].

Correlation between Urine PCR and 24 h Urine Protein
There was a significant positive correlation between urine
PCR and 24 h utine protein in our study (»= 0.87 P < 0.001)
[Chart 1].

Correlation between Urine PCR and 24 H Urine Protein at
Different Levels of GFR
Correlation coefficient (7): 0.784. Pvalue: <0.001 [Chart 2].
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Table 1: Distribution of cases (percentage) at
different levels of proteinuria

Degree of proteinuria (mg/24 h) Percentage No. of patients
<300 4.11 3
300-3500 61.64 45
>3500 34.25 25

Correlation between Urine PCR and 24 H Urine Protein at
Different Levels of Proteinuria

Different levels of proteinuria was (<300 mg/24 h).
Correlation coefficient (r): 0.93. P value: <0.001 [Chart 3].

Proteinuria Group (300-3500 mg/24 h)
Correlation coefficient (7): 0.632. P < 0.001.

Proteinuria (mg/24 h) Correlation P value
coefficient (r)

<300 0.93 <0.001

300-3500 0.632 <0.001

>3500 0.783 <0.001

There was a significant positive correlation between
urine PCR and 24 h urine protein at different levels of
proteinuria. The maximum correlation was seen in the
proteinuria group <300.

Correlation between Urine PCR and Serum Creatinine
Correlation coefficient (): 0.774. Pvalue: <0.001 [Chart 4].

Correlation between 24 H Urine Protein and Serum Creatinine
There was a significant positive correlation between serum

creatinine and 24 h urine protein in our study population
(r=10.656, P < 0.001) [Chart 5].

DISCUSSION

Diabetes-specific renal disease (diabetic nephropathy)
develops in about one-third of all people with Type 1
or Type 2 diabetes and it contributes to about 30% of
end-stage renal disease (ESRD). Early identification of
patients at high risk for diabetic nephropathy (DN) is
important to intensify the treatment and modify associated
risk factors. Proteinuria is an independent risk factor for
renal diseases and a predictor of end-stage renal disease
(ESRD). Measurement of protein excretion in a 24 h
urine collection is the gold standard for the quantitative
evaluation of proteinuria in diabetes. An alternative method
for quantitative evaluation of proteinuria is a measurement
of protein-to-creatinine ratio in a spot urine sample which
provides a convenient method to assess protein excretion.
Seventy-three patients with type 2 diabetes mellitus and
proteinuria were studied.
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Chart 2: Correlation between urine PCR and 24 h urine protein
(<300 mg/24 h)

Age-Wise Distribution of Cases

The age of the patients studied ranged from 30 years to
80 years. The mean age of the patients was 51.9 £ 10.4
years. The mean age of female and male patients was 51.2
1 10.4 years and 52.37 + 10.5, respectively. The maximum
number of patients was noted in the age group of 41-50
years, that s, 26 (35.1%) and least in the age group of 20-30
years, that is, 1 (1.35%).

Gender-Wise Distribution of Cases
Of the 73 patients studied, 49 (67.1%) patients were male and
24 (32.9%) patients were female. Male-to-female ratio is 2.04:1.

Degree of Proteinuria
In our study, out of the 73 patients with proteinuria,
25 patients (34.25%) had nephrotic range proteinuria
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Chart 3: Correlation between urine PCR and 24 h urine protein
(300-3500 mg/24 h)
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Chart 4: Correlation between urine PCR and serum
creatinine (mg/dL)

(>3.5 g/24 h) and 48 patients (65.75%) had proteinutia
of <3.5¢g/24 h.

Stoycheff ¢f al., in their study of 1467 participants with
diabetic kidney disease, 641 (44%) had urine total protein
level of 3.5 g/d or greater.F)

Duration of Diabetes

Nelson ez al! selected 364 Pima Indians aged 35 years older
with type 2 diabetes and proteinuria. They found out that
the incidence of ESRD attributed to diabetic nephropathy
increased from 0 cases/1000 person-years at 0—5 years
to 40.8 cases/1000 person-years at greater than or equal
to 20 years duration of diabetes. Longer the duration of
diabetes, the higher the frequency of diabetic nephropathy.
The mean duration of diabetes in our study was 9.24 £ 6.1
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Chart 5: Correlation between 24 h urine protein and serum
creatinine

years. The majority of patients had a duration of diabetes
between 5 and 10 years — 38 patients (52.05%).

Correlation between Urine PCR and 24 h Urine Protein
Several studies have compared urine PCR to 24 h urine
estimation in the screening and evaluation of diabetic
nephropathy. A good correlation between urine PCR and
24 h urine protein has been demonstrated in patients with
diabetic nephropathy.

Biradar ezal," in a study of 42 diabetic patients, have found
a positive correlation between 24 h of urinary protein and
spot urine PCR (r = 0.925). Yadav ¢f a/® have also shown
similar results (r = 0.892).

Ruggenenti ¢f a/. in his studies concluded that the 24 h
urine protein can be directly predicted from a random urine
specimen by estimating the protein-creatinine ratio. There
was a significant positive correlation between urine PCR
and 24 h urine protein in our study (= 0.87, P < 0.001).

In a study on 46 patients by Ginsberg ¢7 /") an excellent
correlation between 24 h urine protein and the protein/
creatinine ratio in a single urine sample was found.

Correlation between Urine PCR and 24 H Urine Protein at
Different Range of GFR

There was good correlation between urine PCR and
24 h urine protein at all levels of GFR in our study. The
correlation in different levels of GFR was: 0—15 group: =
0.784, P = 0.001, 15-30 group: »= 0.756, P = 0.001, 30-60
group: » = 0.725, P < 0.001, and >60 group: = 0.99, P
< 0.001. Maximum correlation was seen in the GFR >60
group. High correlation coefficients (» = 0.91, 0.95, and
0.98) were observed in patients with normal, reduced,
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and severely reduced renal function in a study done by
Antunes e all'" A study done by Absar ef a/!'"! showed that
correlation between 24 h urine protein and urine PCR was
significant at different levels of GFR, confirming that the
ratio can be used instead of 24 h urine protein. However,
the result in GFR < 15 ml/min was not very convincing,

Morales ¢t all" in his study showed that morning urine
PCR had good sensitivity and specificity even in patients
with reduced renal function.

Correlation between Urine PCR and 24 h Urine Protein at
Different Range of Proteinuria

A good correlation was observed between spot urine
protein/creatinine ratio and 24 h urine total protein
excretion in different proteinuria ranges. The correlation
in different levels of proteinuria was: <300 mg (r = 0.93,
P < 0.001), 300-3500 mg (r = 0.632, P < 0.001), and
3500 mg (r = 0.783, P < 0.001). Maximum correlation
was seen in the proteinuria group <300. A study done by
Agarwall” showed highly statistically correlation between
24 h urine protein and urine PCR at all levels of proteinuria.
According to a study by Montero ez al., a strong correlation
was observed between spot utine protein/creatinine ratio
and 24 h urine total protein excretion in proteinuria levels
from 300 mg/day to 3499 mg/day. A lower correlation
was maintained in 24 h urine total protein <300 mg and
nephrotic range proteinuria.

Mohan e al. studied the correlation between spot urine
protein-creatinine ratio and 24 h urine protein in type 2
diabetes. The positive correlation was good but was less
with an increasing degree of proteinuria.

Correlation between Urine PCR and Creatinine

A significant positive correlation was found between
urine PCR and serum creatinine in our study (» = 0.774,
P < 0.001). Similar good correlation was found between
24 h urine protein and creatinine (r = 0.656, P < 0.001)
also. Studies have shown that proteinuria (assessed by urine
PCR and 24 h urine protein) correlated well with creatinine
levels. In the Ramipril Efficacy in Nephropathy (REIN)
trial, urinary protein excretion was found to be correlated
significantly with GFR decline.

Correlation between Urine PCR and Duration of Diabetes

In our study, no significant correlation was found
between urine PCR and the duration of diabetes. Since
the onset of type 1 diabetes is readily identifiable and the
onset of type 2 diabetes is not, patients newly diagnosed
with type 2 diabetes may present with advanced diabetic
nephropathy. Hence, the duration of diabetes may not
correlate with the degree of proteinuria in type 2 diabetes
mellitus.

Correlation between Glycated Hemoglobin and Proteinuria
No statistically significant correlation was found between
HBA1C levels and degree of proteinuria in our study.

Correlation between Degree of Diabetic Retinopathy and
Proteinuria

There was a good correlation between the degree of
diabetic retinopathy and proteinuria — assessed by urine
PCR in our study. Several studies have shown a close
relationship between the presence of diabetic retinopathy
and abnormal increase in urinary albumin excretion. The
patients with retinopathy had a significant increase in
proteinuria, whereas the patients without had a stable
protein excretion. Study by Trevisan e a/!"! demonstrated
that protein and albumin excretion rate increased
significantly in patients with retinopathy.

CONCLUSION

In our study of 73 patients with type 2 diabetes mellitus

and proteinuria, it was found that:

* A maximum number of patients were noted in the age
group of 41-50 years.

e Males were more than females in the ratio of 2.04:1.

e The majority of patients had a duration of diabetes
between 5 and 10 years (52.05%).

*  The mean duration of diabetes was 9.24 * 6.1 years.

e Twenty-five patients (34.25%) had nephrotic range
proteinuria.

e There was a good correlation between urine PCR and
24 h urine protein at different levels of GFR.

e Maximum correlation between urine PCR and 24 h
urine protein was seen in the GFR >60 group.

e There was a good correlation between urine PCR and
24 h urine protein at different ranges of proteinuria.

* A maximum correlation between urine PCR and 24 h
urine was seen in the proteinuria group <300.

e There was a good correlation between urine PCR and
serum creatinine.

*  No statistically significant correlation was found
between HBA1C levels and degree of proteinutia.
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