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ABSTRACT
Purpose: Although proteinuria has been established as an in-
dependent risk factor of diabetic nephropathy, the timely and 
accurate estimation of proteinuria has scope for improvement. 
Hence, this study intends to compare the accuracy of spot sam-
pled urine albumin creatinine ratio (UACR) to 24 hour urine 
protein among diabetics in the quantification of proteinuria. 
Design/Methodology/Approach: This prospective study was 
conducted amongst 120 patients diagnosed with type 2 diabetes 
mellitus. Two types of urine samples namely spot samples and 
24-hour samples were analysed across an array of clinical vari-
ables including urine biochemistry, kidney failure and glomerular 
filtration rate. UACR in spot samples was correlated with the 24-
hour urine protein levels. The sensitivity, accuracy, specificity and 
predictive values of UACR for proteinuria were determined. A p 
<0.05 was considered to be statistically significant. 
Findings: Among 120 diabetic patients (Mean age: 57.27±10.35 
years), UACR and 24-hour urine protein estimation demon-
strated strong correlation with r = 0.9 (p <0.05). Spot UACR 
was 361.21±449.83 mg/gm on average. Urine albumin, urine 
creatinine and UACR showed a strong association and positive 
correlation with 24-hour urine protein (p <0.001). Sensitivity of 
UACR was 100% while accuracy was 76.6% and 98.6% for mi-
croalbuminuria and macroalbuminuria respectively. 
Originality/value: This study demonstrates the salience of 
UACR as a predictor of proteinuria, entailing a quick and con-
venient method of estimating albumin concentrations in spot 
urine samples thereby relieving the overdependence on 24-
hour urine protein estimation. 

Keywords
Albuminuria, Creatinine, Diabetic Nephropathies, Proteinuria, 
Urinalysis

Imprint
Shivaraj Afzalpurkar, Vasant Deokar. Comparative Estimation 
of Proteinuria Using Spot Urine Albumin Creatinine Ratio and 
24 Hour Urine Protein Among Diabetics for Detecting Ne-
phropathy. Cardiometry; Issue No. 26; February 2023; p. 285-
292; DOI: 10.18137/cardiometry.2023.26.285292; Available 
from: http://www.cardiometry.net/issues/no26-february-2023/
comparative-estimation-proteinuria

INTRODUCTION
Diabetes mellitus heightens the risk of renal failure 

in patients, thereby simultaneously increasing the odds 
of morbidity and mortality. One characteristic feature 
of diabetic neuropathy is the concomitant persistence 
of proteinuria. At the onset of diabetes mellitus, per-
meability of the vascular system increases and meta-
bolic regulation recedes on account of glycosylation 
and change in the polarity of the glomerular mem-
brane. This creates an ideal condition for proteinuria 
to manifest and create an imbalance in the nephric mi-
lieu. 1 With at least a quarter of diabetic patients being 
affected by diabetic nephropathy that ultimately pro-
gresses into chronic renal failure, its timely detection 
takes utmost precedence. 2 The trajectory followed by 
diabetic nephropathy begins with normoalbuminuria, 
progresses to an intermediate stage microalbumin-
uria indicative of end-stage renal disease (ESRD) and 
reaches macroalbuminuria facilitating chronic renal 
failure. 3

Urine collection procedures however, have not 
been able to reach an irrefutable consensus. The 24-
hour urine samples have been advocated as the gold 
standard for protein assays. 3 However, 24-hour urine 
sample collection is cumbersome, time consuming, 
less patient friendly and prone to discrepancies. 4 This 
has prompted a shift towards collection of hassle free 
spot urine samples and subsequently assessing the 
urinary albumin creatinine ratio (UACR) to acceler-
ate diagnosis and treatment. In the presence of a sta-
ble glomerular filtration rate, creatinine and protein 
excretion remain quite balanced, hence circumvent-
ing the need to discard the first void sample. Deter-
mination of total protein to creatinine ratio (TPCR) 
from spot urine samples has shown desirable correla-
tion with 24-hours total protein excretion previously. 
5 Factoring in the costs of immunoassaying an entire 
panoply of proteins, extrapolating the urine albumin 
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excretion rate from the UACR emerges as more rapid, 
sensitive and suitable diagnostic test. 6, 7 Normoalbu-
minuria is defined as albumin excretion lower than 
20 mg/day, microalbuminuria is characterized by per-
sistent albumin excretion ranging from 30 to 300 mg/
day whereas excretion levels beyond 300 mg/day rep-
resent macroalbuminuria (overt proteinuria). 8 

Despite being a topic of interest for many studies, 
scientific discourse in this matter has been limited to 
protein to creatinine ratios, and the studies that have 
investigated UACR and its predictive value have done 
so in small cohorts without reporting influencing fac-
tors. 2, 9 In light of which, the present study was con-
ducted to evaluate and compare the diagnostic effica-
cy of UACR in spot samples to that of 24-hour urine 
protein samples among patients with type 2 diabetes 
mellitus. 

MATERIALS AND METHODS
A clinical based prospective observational study 

was conducted at the Department of Medicine of a ru-
ral tertiary care hospital over a period of 18 months 
(October 2014 – March 2016). Inclusion criteria ap-
plied for this study included diabetes mellitus type 2 
patients of both the genders admitted to the medical 
ward on diagnosis as per American diabetes associa-
tion, National diabetes data and World health orga-
nization diagnostic criteria. 10, 11 However, pregnant 
women or patients with urinary tract infection/chron-
ic renal failure/glomerulonephritis/hypertension/sep-
sis/critically ill were excluded. Patients were enrolled 
in the study only after their informed written consent 
was procured. Institutional ethical committee clear-
ance was obtained from the Institution Ethics Com-
mittee. Requisite sample size was calculated using 
following formula12 -

 N = Z2pg ÷ L2

Where, N= sample size; Z = 95 percent confidence in-
terval = 1.96 and Z2 = 3.84; P = prevalence of microal-
buminuria in diabetes mellitus = 25%; q = prevalence 
of normoalbuminuria in diabetes mellitus = 75%; 
L = Allowable error 5-10 percent. 

Based on the above formula with an allowable error 
of 10%, the sample size required was estimated to be 
80-90.Factoring in factors such as outcome variables 
like UP/C ratio with minimum difference of 0.70 (SD 
= 0.59), with 95% statistical power, 5% level of signifi-
cance, a sample size of 120 was decided upon. 12

Sample collection and analysis
Detailed medical history was procured and clin-

ical examination was carried out by the physician. 
Level of fasting and post prandial blood sugars, gly-
cosylated haemoglobin (HbA1C), blood sugar urea, 
and early morning fasting lipid profile of each pa-
tient was assessed. Antecedent urine microscopic 
examination was done to rule out urinary tract in-
fection which would otherwise interfere with pro-
tein estimation. Spot urine samples were collected 
by investigator/residents/nurses in clean dry glass or 
plastic containers free from detergents and traces of 
proteins and stored at 2-8°C. The collected samples 
were then sent to Biochemistry Clinical Laboratory, 
where the albumin: creatinine ratio (ACR) was di-
rectly quantified using turbidimetric immunoassay 
kit of Turbilyte-MA Tulip Diagnostics Pvt. Ltd fol-
lowing the manufacturer’s instructions. The turbid-
ity of insoluble complex formed was analysed at a 
wavelength of 546 nm in Trans-Asia Chem-7 Ana-
lyzer (ErbaMannhein). Turbid or particulate urine 
specimen was clarified by centrifuging (Remi Cen-
trifuge) at 2000 rpm for 10 minutes, and the clear 
supernatant obtained was taken for testing. Urinary 
Creatinine was measured using a modified kinet-
ic Jaffe reaction. Both albumin and creatinine were 
converted from mg/dL and expressed in mg/gm. The 
urine albumin value was divided by the urine creat-
inine value to arrive at the urine albumin creatinine 
ratio (UACR) ratio, which was multiplied by 1000 to 
express the value as (mg albumin/g creatinine) 

Patients were asked to discard the first void early 
morning sample. Thereafter from the same time till 
the next 24 hours, patients were instructed to collect 
all the voided samples in a large container which was 
sent to laboratory for further analysis. Subsequently, 
24-hour urine protein estimation was carried out after 
admission using the following formula: 

Total 24-hour urine protein excretion = Urine pro-
tein concentration (mg/dL) × 24 hour urine volume 
in mL/100.

The urine was stirred to get a homogenous sample. 
Urine protein estimation was carried out in the same 
manner that is described for random sample on 4 mL 
aliquot and expressed as mg/dL. The adequacy of 24-
hour urine collection was cross-checked by compar-
ing creatinine measured in the sample to creatinine 
concentrations predicted by the CockCroft Gault 
equation for women. 13 
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A urine dipstick test was used for the semi-quan-
titative in vitro estimation of microalbumin. Height 
and weight measurements were taken according to 
the World Health Organization (WHO) classification 
of Body Mass Index (BMI) for Asian population and 
BMI (kg/m2) was determined. 14 Patients were sched-
uled for an ultrasonography to detect any underlying 
nephropathies. 

Statistical analysis
Data was compiled and analysed using SAS 9.2, 

SPSS 15.0, Stata 10.1, MedCalc 9.0.1, Systat 12.0 and 
R environment ver. 2.11.1 statistical software along 
with Microsoft Excel. Sensitivity, specificity, predictive 
values of random urine UACR ratio at various cut-off 
values were evaluated using 24 hours urine total pro-
tein level as the gold standard. Categorical variables 
have been represented in the form of a frequency table 
and graphs. Statistical significance was set at a p <0.05 
threshold. 

RESULTS
The current study evaluated 120 diabetic patients 

(mean age of 57.27±10.35 years) comprised of males 
and females in the ratio of 17: 13.Among the cohort, 
44.2% patients had type 2 diabetes mellitus for around 
1-2 years, followed by 20% in the 1-6 months catego-
ry, while only 2.5% patients had diabetes for a period 
exceeding 5 years. The study cohort was predominant-
ly composed of patients receiving treatment (97.5%), 
with oral hypoglycemic agent (OHA) being the most 
common treatment prescribed (92.5%). The alterna-
tive management strategy of insulin injections were 
being used by only 5% of those under treatment. 

Out of 120 patients, 49 patients (40.8%) had nor-
moalbuminuria (urine albumin <150 mg/24 hrs), 18 
patients (15%) had microalbuminuria (150-300 mg/24 
hrs), 42 patients (35%) had macroalbuminuria (300-
1000 mg/24 hrs), while 11 (9.2%) had an albumin lev-
el exceeding 1000 mg/ 24 hrs. Analysis of spot urine 
samples revealed a similar distribution pattern (Mean 
± SD: 107.38±112.08 mg/dL) with 48 patients (40%) 
having normoalbuminuria (urine albumin <30 mg/
dL), 60 patients (50%) with microalbuminuria (30-
300 mg/dL), 12 patients (10%) having macroalbumin-
uria (300-1000 mg/dL). 

A vast majority of the cohort i. e. 73 patients (60.8%) 
had normal urine creatinine levels (300- 600 mg/dL), 
while 43 patients (35.8 %) low urine creatinine (< 300 

mg/dL) and the remaining 4 patients (3.3%) had high 
levels (> 600 mg/dL) of creatinine in their urine. Mean 
± SD value of urinary creatinine noted in the cohort 
was 339.94±125.92 mg/dL. 

Figure 1 illustrates the frequency distribution 
of UACR (mg/gm) among patients enrolled in this 
study. As per this, UACR distribution (Mean ± SD: 
361.21±449.83 mg/gm) which is equivalent to the 
urine albumin excretion rate, patients with macroalbu-
minuria (300-1000 mg/dL) predominated (33), while 
normal albumin levels, microalbuminuria (30-300 
mg/dL) and excessively high albumin levels (>1000 
mg/dL) were noticed in 33 (27.50%), 37 (30.83%) and 
10 (8.33%) patients, respectively. 

0

5

10

15

20

25

30

35

< 30 31-300 301-1000 > 1000

No
. o

f p
at

ie
nt

s

UACR (mg/gm)

Distribution of UACR

Figure 1: Distribution of patients based on urine albumin creat-
inine ratio (UACR). 

Majority of the patients (60.8%) were negative for 
albuminuria, 25% had one plus sign, 9.2% had two 
plus signs, 4.2% had three plus signs and only one pa-
tient had four plus signs on determination of microal-
bumin by dipstick method. 

With a mean ± SD body mass index (BMI) of 
23.92±4.08 kg/m2, most patients (64.2%) in the cohort 
had a BMI within normal range (18.5 to 25 kg/m2), 
25% had class one obesity (BMI: 25-30 kg/m2), and 
7.5% of the patients had class two obesity (BMI > 30 
kg/m2). Remaining 4 patients (3.3%) had a BMI lower 
than 18.5 kg/m2.

Fasting hyperglycemia (FBS > 126 mg/dL) was ob-
served in 70.8% of patients, while 28.3% had impaired 
fasting blood sugar (FSB) levels. Mean FBS of the 
study cohort was 161.28 mg/dL. Similarly, 51.5% of 
patients had post prandial blood sugar levels of >200 
mg/dL and the mean PP blood sugar levels noted was 
225.66 mg/dL. 
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Interestingly none of the patients were found to 
have normal HbA1C levels, as a preponderance of pa-
tients (61.7%) with HbA1C levels in the range of 6- 9% 
was noticed. Mean HbA1C levels being 8.86% were on 
the higher end of the spectrum. 

In our study 26 patients (21.7%) had blood urea <25 
mg/dL, 85 patients (70.8%) had blood urea between 
25-50 mg/dL and remaining (7.5%) had >50 mg/dL. 
Mean blood urea levels were approximately 33.92 mg/
dL. Similarly, 64 patients (53.3%) had serum creati-
nine in the range of 1-1.4 mg/dL, 36 patients (30%) 
had serum creatinine more than 1.4 mg/dL. Mean se-
rum creatinine levels were approximately 1.28 mg/dL. 

Patients in this study cohort displayed a mean se-
rum cholesterol level of 161 mg/dL, mean serum tri-
glyceride level of 151 mg/dL, mean LDL level of 76.66 
mg/dL, and mean serum HDL value of 35.45 mg/dL. 

Figure 2 presents the breakdown of ultrasonogra-
phy (USG) findings observed among patients. A ma-
jority of patients were found to have abnormal USG, 
among whom fatty liver was the most common find-
ing, while chronic cystitis and liver cirrhosis were the 
least prevalent types. 

Among 120 patients, about 75 had no other chron-
ic illnesses, 31 had ischemic heart disease, 13 had 
chronic obstructive pulmonary disease (COPD), 6 
had tuberculosis, 6 had cerebrovascular accident and 
1 had liver cirrhosis. 

Table 1 reports the mean values of clinical vari-
ables mapped across 24 hour urine protein quartiles. 

Among the clinical variables investigated, urine albu-
min, urine creatinine and UACR assessed from the 
spot urine samples showed a highly significant asso-
ciation with 24-hr urine protein levels (p <0.001) with 
an ascending trend. Serum creatinine also showed a 
significant difference across 24 hour urine protein 
quartiles (p =0.038), while remaining variables were 
statistically insignificant (p >0.05). 

Maximum patients of diabetes were found to have 
stage 3 nephropathy (51.7%) followed by stage 2 ac-
counting to 34.2% of patients. However, none of the 
patients had end stage renal disease. Table 2 presents 
the distribution pattern of glomerular filtration rate 
across the 24-hour urine protein quartiles. However, 
results of the Fisher exact test reported the lack of a 
significant association between glomerular filtration 
rate and 24-hour urine protein levels (p >0.05). Con-
trary to which, a significant negative correlation was 
found between UACR and eGFR (p = 0.0236) as per 
Spearman correlation (-0.2065). 

Gender distribution of patients in relation to their 
GFR revealed a statistically significant association be-
tween the two (p =0.008). 

The sensitivity, specificity, positive predictive val-
ue, negative predictive value, and accuracy of UACR in 
predicting microalbuminuria was 100%, 68.7%, 51.6%, 
100%, and 76.6% respectively. A very strong statistical 
significance was established (p <0.001) between UACR 
and microalbuminuria. In the case of predicting mac-
roalbuimuria using UACR, the sensitivity, specificity, 
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Figure 2: Distribution of ultrasonography findings among 120 patients with type 2 diabetes mellitus. 
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positive predictive value, negative predictive value, and 
accuracy was found to be 100%, 97.1 %, 97.9%, 100%, 
and 98.6%. UACR emerged as an efficacious predictor 
of macroalbuminuria with a highly significant associa-
tion between the two (p <0.001). 

DISCUSSION
The present study aimed at conducting a compre-

hensive analysis of factors influencing proteinuria, 
and more specifically albuminuria. Most patients 
were grappling with type 2 diabetes mellitus for the 
past 1-2 years (44.2 %), hence giving sufficient time 
for proteinuria to progress and show signs of renal 
disease. This is evidenced by several factors such as 

elevated levels of HbA1C, prevalence rates of micro-
albuminuria and ultrasonographic findings in pa-
tients. 

As per 24-hour urine samples, normoalbuminuria 
was predominant among study participants (40.8%) 
however spot urine samples reported a predominance 
of microalbuminuria among the cohort (50%). Hong 
et al. reported microalbuminuria (ACR: 30 – 300 
mg/g) in 31.5% patients while 7.1% had normoalbu-
minuria (ACR: <30 mg/g). 7 This dissonance in results 
can be attributed to the inclusion of only chronic kid-
ney disease in the study conducted by Hong et al., and 
the exclusion of patients suffering from chronic renal 
failure in our study. Low-level albumin excretion, i. e., 

Table 1
Mean distribution pattern of clinical variables across 24 hour urine protein quartiles. 

Clinical variable 24-hour Urine Protein Total p value
<150 150-300 300-1000 >1000

Urine albumin (mg/dl) 10.93±10.79 83.72±29.69 174.12±82.97 320.91±61.3 107.38±112.08 <0.001**
Urine
creatinine (mg/dl) 

324.80±141.11 392.00±125.26 360.64±99.97 243.18±85.74 339.94±125.92 0.008**

UACR# (mg/gm) 50.87±83.53 226.27±76.68 492.61±206.77 1462.77±526.44 361.21±449.83 <0.001**
BMI# (kg/m2) 23.02±3.51 24.91±4.20 24.46±4.45 24.27±4.56 23.92±4.08 0.236
FBS# (mg/dl) 154.45±40.84 148.00±31.59 171.19±54.45 175.64±70.98 161.28±48.58 0.170
PP# 208.49±63.85 213.78±78.76 246.64±85.22 241.45±70.40 225.66±75.96 0.083
HbA1c (%) # 8.55±1.61 9.03±1.80 8.94±1.74 9.62±1.85 8.86±1.71 0.265
Urea (mg/dl) 33.24±9.73 38.72±13.65 32.38±13.83 34.91±11.38 33.92±12.09 0.293
Serum creatinine (mg/dl) 1.17±0.28 1.41±0.26 1.31±0.44 1.41±0.37 1.28±0.36 0.038*
Total cholesterol (mg/dl) 162.88±42.31 169.22±43.31 155.93±42.99 165.45±44.99 161.63±42.65 0.699
TGL# (mg/dl) 153.20±62.23 160.11±74.79 156.21±66.94 116.64±25.70 151.94±63.97 0.280
HDL# (mg/dl) 35.37±9.06 36.72±8.79 34.29±9.10 38.18±8.34 35.45±8.94 0.556
LDL# (mg/dl) 75.14±27.43 85.44±30.39 73.19±28.49 82.27±22.31 76.66±27.87 0.391

#UACR – Urine albumin creatinine ratio; BMI- Body mass index; FBS – Fasting blood sugar; PP- Post prandial blood sugar; HbA1c 
– Glycosylated haemoglobin; TGL – Triglyceride level; HDL- High density lipids; LDL- Low density lipids. 

Table 2
Frequency table of glomerular filtration rate across 24-hour urine protein quartiles. 

Clinical variable 24 hour Urine Protein Total
<150 150-300 300-1000 >1000

Kidney Failure ESRD# 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 
Severe Decreased GFR# 0(0%) 0(0%) 3(150%) 1(9.1%) 4(3.3%) 
Kidney damage with
moderate decreased GFR#

19(38.8%) 14(77.8%) 21(1050%) 8(72.7%) 62(51.7%) 

Kidney damage with
mild decreased GFR#

24(49%) 4(22.2%) 12(600%) 1(9.1%) 41(34.2%) 

Kidney damage with
Normal or Increased GFR#

6(12.2%) 0(0%) 6(300%) 1(9.1%) 13(10.8%) 

#ESRD – End stage renal disease and GFR – Glomerular filtration rate
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microalbuminuria, has been recognized as a predictor 
of nephropathy in patients with diabetes mellitus. 15

The UACR in spot urine samples which are the 
representative of the urine albumin excretion demon-
strated remarkable correlation with 24-hour urine pro-
tein levels. This observation is reinforced by findings 
of Teo et al. who reported UACR to highly correlate 
with 24 hr urine protein (r = 0.99, 95% CI 0.99-0.99), 
while its counterpart i. e. urine protein creatinine ratio 
(UPCR) did not fare as well as UACR. 16

For renal patients with macro-albuminuria, the 
daily urine albumin excretion correlates with the re-
nal outcome. Patients with proteinuria <1 g/day have 
a much better renal prognosis than a patient with 
urine protein >3 g/day. Thus urine protein is of par-
amount importance in the prevention, diagnosis and 
risk stratification of renal patients. Palmer expounded 
the clinical significance of urine albumin excretion, 
noting that not only is the magnitude of baseline pro-
teinuria is an accurate predictor of renal outcome, but 
reduction in urinary protein excretion correlates with 
long-term preservation of renal function and lower 
cardiovascular risk. 16 Hence urine albumin excretion 
becomes an indispensible clinical variable to be con-
sidered while evaluating the response to treatment. 

None of our patients had normal HbA1C level 
with a majority of the patients (61.7%) having elevated 
HbA1C in the higher range (6- 9%). A study by Kundu 
et al. found that elevated HbA1C corresponded with 
increased urinary microalbumin levels. This study 
also stated that microalbumin levels show a linear 
correlation with the duration of diabetes and HbA1C 
levels. 18 In the current study, comparison of urine al-
bumin and urine creatinine with different levels of 24 
hour also reflected a significant correlation (p <0.001). 
Similarly, a study conducted by Fakhar et al. on 289 
patients reported that patients with a positive spot 
urine microalbumin test had a statistically significant 
probability of having a confirmed diabetic nephropa-
thy on 24-hour urinary protein test (p<0.05). 2 

Observations of Ruggenenti et al. suggest that the 
random urine protein : creatinine (P: C) ratio is more 
accurate index of kidney traffic of plasma proteins 
compared to 24-hour urinary total proteins. 19 The 
spot morning urine P: C ratio is independent of errors 
and it is also very minimally affected by wide varia-
tions in urinary protein excretion rate which is asso-
ciated with changes in posture, physical activity and 
hemodynamic factors. Beside type 2 diabetes mellitus 

the significance of P: C ratio was shown in various 
conditions like type 1 diabetes mellitus, non-diabet-
ic renal failure, pregnancy, preeclampsia, renal trans-
plantation, and lupus nephritis etc. 

In this study, ultrasonography was also undertak-
en to demonstrate the manifestation of proteinuria 
and its link with deteriorating renal prognosis, which 
hasn’t been covered by previous studies investigating 
spot UACR as a predictor of proteinuria. Ultrasonog-
raphy showed remarkable findings in 62.5% of the 
cohort, among which fatty liver, medical renal disease 
(grade 1, 2 and 3), chronic cystitis, and liver cirrhosis 
were reported in descending order of their incidence. 
These findings depict the gradual progression of dia-
betic nephropathy among the cohort which consisted 
mainly of patients with normoalbuminuria and mi-
croalbuminuria. 

The specificity, positive predictive value and accu-
racy of UACR in predicting macroalbuminuria was 
greater than that seen in the case of microalbumin-
uria. The sensitivity and negative predictive value of 
UACR as a predictor was equivalently high among 
the two types of albuminuria. A study by Nah et al. 
on the UACR in prediabetics and diabetics reported 
that overall sensitivity, specificity, positive predictive 
value, negative predictive value, and overall accuracy 
of the UACR determined by strip test in spot samples 
of diabetic patients was 80.0%, 91.6%, 81.0%, 91.1%, 
and 88.0%, respectively. 20 Results of these two studies, 
therefore emphasize the efficacy of UACR as a salient 
diagnostic tool for albuminuria. 

The inclusion of a single spot urine sample, which 
fails to eliminate daily variation in urinary albumin 
excretion rate, exclusion of patients with uncontrolled 
hypertension, congestive cardiac failure, pregnant 
women, patients admitted under critical care may 
cause underestimation of diabetic nephropathy preva-
lence rates is the limitation of this study. Future studies 
can follow up this urinalysis with a corresponding his-
topathological examination of renal tissue to confirm 
proteinuria. 

CONCLUSION
Urine protein estimation by 24 hr collection is a 

cumbersome task with many errors. Random urine 
sample collection is simple procedure and can be done 
at any time of the day, though few studies recommend 
morning samples. UACR is a simple and convenient 
test for detecting proteins in urine >150 mg/24 hr and 
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overcomes the pitfalls of 24 hr urine protein estima-
tion. Therefore UACR ratio estimation in spot urine 
samples is a reasonable alternative that should be in-
troduced and adopted in practice for diagnosing pro-
teinuria and especially macroalbuminuria in type 2 
diabetes mellitus patients. 
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