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Abstract

Background: The definition of CKD is its a non-reversible and the function of the kidneys reduces progressive-
ly. As the estimation of 24 hour urine protein levels is cumbersome, the current research aims to how valid is
the use of the ration of Spot urine protein to creatinine in place of 24 hour method.

Aims: To compare UPCR with urine protein for 24 hours with respect to the stages 3 and 4 of CKD.

To validate UPCR for estimating proteinuria in the stages 3 and 4 of CKD.

Study setting and study design: A comparative observational study among patients with the stages of 3 and 4
in CKD.

Methods and Material: A total of 90 patients in stages 3 and 4 of CKD were chosen for the study. All the 90
patients were subjected to UPCR and protein in urine for 24 hours to check validity of UPCR in comparison to
gold standard.

Statistical analysis : The data analysis was done using SPSS. Significance tests: Chi-square and correlation.
Results: A positive correlation was observed among the subjects with CKD for both the urine protein for 24
hours and UPCR .In the stage 3, UPCR was found to have lower sensitivity and specificity. Whereas UPCR had
good sensitivity in diagnosing the stage.

Conclusions: The present study showed UPCR to have good sensitivity and good specificity for CKD stage 4

than stage 3. Hence UPCR can be better indicator for CKD stage 4 than stage 3.
Keywords: CKD, 24 hour urine protein, Urine protein creatinine ratio

Introduction

The definition of CKD is that the kidney abnor-
mality in terms of both structure and function persists
for more than 90 days with implication for health. At
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present the classification of CKD is given on the basis
of a etiology, GFR and category of Albuminuria.l

The old as well as new cases of CKD in our
country has found a increase over last 10 years with
increase in expectancy of life and change in life-style,
with a population of 6.3 to 7.2% found to have the
stages 3 and 4 of CKD. This increase is accounted for
the increase in the cases of diabetes and obesity.2 In-
creased prevalence of CKD has translated into a
32.4% increase in years of life lost between 1990 and
20103

The contribution of proteinuria in CKD by
several mechanism and measures for reduction of
proteinuria is found to better the outcome, therefore
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a correct proteinuria assessment is necessary in man-
aging CKD.4

In terms of actual care of patients, collection
of 24 hours urine is a difficult task and it has also been
found to have a collection error n in 12-15% samples.
The excretion fo Creatinine both in patients with CKD
and normal people is not explored and thereby in
both cases, the use of ratio of urine protein and ratio
in measuring proteinuria is not validated.s

Material and Methods
Study design

This is a comparative observational study
conducted in the government tertiary care center. A
sample of 90 patients’ urine with the stage 3 & 4 of
CKD which had both males and females was collected.
All the samples tested for 24 hour protein in urine
estimation and also the ratio of urine protein and cre-
atinine.
Method of collection

The sample calculation was done by selecting
the proportion of patients with the stage 3 of CKD as
6.3% as found by an observational study conducted in
Karnataka with 5% absolute error and 95% confi-
dence interval.6 The study was carried out between
January 2015-June 2016(18 months).

Inclusion Criteria
All patients in the ages 18-70 years with the
stages 3 and 4 of CKD, who gave an informed consent.

CKD criteria (any one present for more than 90
days)

The kidney destruction markers (more or equal
to1)

e Albumin in urine (more than 30 milli grams per
day)

e Abnormality in sediments of urine

e Tubular diseases causing imbalance in electro-
lytes

e Histology showing any abnormalities
e Defectin structure found in imaging

e Decrease in GFR: GFR 15-65 mili litreper
minute)

Patients with Fever, Acute failure of kidneys, Urinary
tract infection ,Haematuria (gross) ,Pregnant women
were excluded Criteria

Statistical Analysis
The entry of data was with Microsoft excel.
The coding of variables which are qualitative and the
analysis of data was done by using the SPSS software.
The data being collected was being summarized
and was presented in form of frequency, mean, pro-
portion and SD, which in turn depends if the variables
are quantitative or qualitative.

The significance tests and for association were Chi
-square test and correlation. If the p value was more
than 0.051, it was found to be significant statistically.
The plot of Receiver operator characteristic curve
was used to find the pattern of sensitivity and speci-

ficity.

Ethical consideration

The study was approved by the board for
ethical review at Government Medical. College at
Mysore.

The consent was taken from the patients
before the start of study. The patient identity was
kept anonymous at all the levels of analysis of data.

Results
Patient Characteristics

The table provided below gives an overview
regarding characteristics of the patients. Majority of
patients belonged to >60 years age group. The distri-
bution as per gender showed that majority of subjects
were males (77.8%) and 22.2% were women. In the
present study 34.4% had a CKD Stage of 3 and 59% of
them Stage 4 CKD. (Table 1)

Table 1: Patient Characteristics.

Patient Characteristic Count %
<40 years 13 14.4%
41 to 50 years 20 22.2%
Age |51to 60 years 26 28.9%
>60 years 31 34.4%
Total 90 100.0%
Male 70 77.8%
Gender |[Female 20 22.2%
Total 90 100.0%
Stage 3 31 34.4%
Total 90 100.0%
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Urine Protein for 24 hours and ratio of Urine
Protein and Creatinine correlation

There was a significant Correlation at a level
of 0.01 with Pearsons correlation value of 0.641
which (Table 2). The correlation was found to be posi-
tive and significant between the Urine protein for 24
hours and UPCR among patients. l.e. with increase in
Urine protein for 24 hrs there was raise in ratio of
Urine Protein Creatinine and Vice versa is depicted by
the scatter plot. (Figure 1)

Figure 1: Scatter Plot showing Positive correlation
between 24 hour Urine Protein and UPCR.

Figure 1: Scatter Plot showing Positive correlation between 24 hour Urine Protein and UPCR
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UPCR: Sensitivity and also Specificity

Both sensitivity of UPCR and specificity was
shown to be poor to diagnose stage 3 CKD at different
percentile levels of UPCR as given by Table 3. It is sup-
ported with Receiver Operator Characteristic (ROC)
curve which shows the area below the curve being
much lesser than 1(0.21). (Figure 2)

Where as the UPCR had good sensitivity in
diagnosis of CKD Stage 4(Table 4). Area below the
curve was close to 1(Figure 3). Hence UPCR can be
better indicator for CKD stage 4 than stage 3.

Table 2: Correlation between 24hr Urine Protein
and Urine Protein Creatinine ratio.

Figure 2: ROC curve showing Area under curve for
UPCR in diagnosis of CKD stage 3.

Figure 2: ROC curve showing Area under curve for UPCR in diagnosis of CKD stage 3
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Table 3: Urine Protein Creatinine Ratio in diagno-
sis of CKD stage 3

Area Under the Curve
Test Result Variable(S): UPCR
Asymptotic 95% Confi-

Area SE P value dence Interval
Lower Upper
Bound Bound
0.271 | 0.054 | <0.001* 0.165 0.377

UPCR value Sensitivity Specificity

1.5 0.58 0.13

2.43 0.22 0.37

39 0.097 0.66

Correlations
24hr
Urine |UPCR
Protein
Person Correla-
24hr tion 1 0.641%*
ngltr;fn Sig. (2-tailed) <0.001*
N 90 90

** Correlation is significant at the 0.01level(2-tailed).

Figure 3: ROC Curve showing Area under curve for
UPCR in CKD stage 4

Figure 3: ROC Curve showing Area under curve for UPCR in CKD stage 4
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Table 4: Urine Protein Creatinine Ratio in diagno-
sis of CKD stage 4

Area Under the Curve
Test Result Variable(S): UPCR
Asymptotic 95% Confi-
dence Interval
Area SE P value
Lower Upper
Bound Bound
0.729 | 0.054 | <0.001* 0.623 0.835
UPCR value Sensitivity Specificity
1.50 0.86 0.42
2.43 0.62 0.77
3.90 0.33 0.90
Discussion

Amongst the CKD patients, urinary protein
measured for a day is used to diagnose and to check of
proteinuria periodically. But the ratio of urine protein
and creatinine is very easy and less costly method to
assess how severe is the kidney disease and its prog-
nosis. The ratio of urine protein creatinine is very
helpful in case of difficulty in collecting urine for a day
and in case of people requiring repeated assessment.
National Kidney Foundation (USA)7as well as Austral-
ian society for Hypertension study® have recommend-
ed ratio of urine protein creatinine instead of the esti-
mate of urine protein tested for a day.

The present study included stage 3 & 4 of
CKD patients to find out how reliable is the ratio of
urine protein and creatinine to analyse proteinuria by
correlating and the extent of association by compari-
son of urine protein for a day.

This study expressed that the coefficient for
correlation (value of r) between ratio of urine protein
and creatinine and urine protein for a day when re-
peated on a scale of log was 0.644
(P<0.001).Therefore, it showed that there is correla-
tion which was positive in relation to both between
estimate of urine protein for a day with a increase of
in ratio of urine protein creatinine.

A study by Nayak R et al showed that the reli-
ability of ratio of urine protein creatinine used in de-
termining proteinuria in the stage 3 & 4 of CKD, the
ratio of urine protein and creatinine was found to
have accurate similarity with the estimate of urine
protein for a day quite, the co-efficient of correlation,
with value of r being 0.84 in the scale of log with a
significant value of p. It also found that there was a
good agreement between the above mentioned pro-
teinuria assessment menthods.?

A similar finding was shown by Chitalia and
the co-authors in a forward looking cross-section

study. This study included a variety of glomerular
disease patients (total of 170 patients) and was con-
ducted to observe how accurate is the ratio of urine
protein and creatinine with respect to the value of
urine protein for a day. It was shown to have very
significant positive co-relation with r value close to
one among the two parameters. Blan Altmann meth-
od was used to evaluate agreement level. All the find-
ings came with the significant agreement level10

In a study by Antunes which proposed to find
the accurate diagnostic capacity of the ratio of urine
protein and creatinine to find the proteinuria in a day
in Brazil. The observation was that the correlation
was positive and significant between ratio of urine
protein creatinine and Urine protein being estimated
for an entire day with p value less than 0.0001 and
coefficient of K being 0.87. The agreement level was
shown in terms of coefficient of kappa.1!

The study found that the sensitivity was poor
for the ratio of urine protein and creatinine and so
was the specificity to diagnose stage 3 of CKD at per-
centile of different level but had a sensitivity of 86%
which was quite good for diagnosing of Stage 4 CKD.
In this particular study, level of urine protein estimat-
ed in a day had sensitivity along with specificity at
poor levels in diagnosis of stage 3 CKD when com-
pared to Stage 4 CKD with a sensitivity value of 84%.
The area under curve was nearly equal to one in the
ROC curve in case of both ratio of urine protein and
creatinine and urine protein estimated in a day, this
indicates that ratio of urine protein and creatinine
will be better in case of diagnosing 4th stage CKD than
the stage 3.This finding was similar to that found by
Nayak, here the under curve area in ROC curve was
also near to one, thus concluding that this is a prefer-
able test in detecting protein in urine of value more
than 150 mili gram per day.®

A study by Patil P to evalute as well as for
standardization of the method of the ratio of urine
protein and creatinine to find proteinuria. This was a
study which included 241 patients in Bombay. The
finding was that ratio of urine protein creatinine
value (0.1171) predicted the total urine protein with
reliability almost equal to more than 150 mili gram
per day, there was 100% sensitivity and specificity of
98.1 % as given by the ROC curve.12

Another finding which was of importance in
the study was that the ratio of urine protein creati-
nine showed a predictive value of higher value in case
of decline rate of GFR with p value of 0.01 in the stag-
es 3 & 4 CKD. The negative correlation was significant
with r value of minus 0.317 between the ratio of
urine protein & creatinine and GFR . It was seen that
the increase in urine protein for a day had association
with the lowering of GFR and vice versa. The negative
correlation level of ratio of urine protein creatinine
with the GFR was found to be significant in compari-
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son with the estimate of urine protein for a day (r=-
0.290).Significant positive correlation(r=0.289) was
seen with respect to both between ratio of urine pro-
tein creatinine, with increase in UPCR there was in-
crease in Creatinine and vice versa.

In another observational study, in Italy, in-
cluding 177 patients with CKD, conducted by Rug-
genenti P, ratio of urine protein and creatinine showed
to be of a high predictive value with respect to the de-
cline rate of GFR with a significant value of p and
ESRD, the p values were 0.002 and 0.04. The multivar-
iate analysis found the ratio of urine protein creatinine
was has significant predictive value in case of a faster
decrease in GFR in comparison with the estimate of
urine protein in 24 hours.!

Conclusion

The Spot UP/C ratio reliably predicted pro-
teinuria in present study among CKD stage 3 and 4
patients with a significant positive correlation with the
24 hour urine protein value. However, the UPCR had
poor sensitivity and specificity in diagnosis of CKD
stage 3 but a higher sensitivity in case of stage 4.The
UPCR was also found to have a higher predictive value
for rate of decline of the glomerular filtration rate than
the 24 hour urine protein. Therefore, the UPCR repre-
sents a simple and inexpensive procedure in establish-
ing severity of renal disease and prognosis.
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