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ABSTRACT

Aims: This study aims at assessing the predictive value of random
urine A:C ratio as a screening method for Micro-albuminuria
assessment in DM patients as compared to 24 hours urine
albumin.

Settings and Design: A cross sectional observational study
was conducted at a tertiary care centre. One hundred ninty three
patients diagnosed with DM were enrolled in the study but 14
participants didn’t turn up with 24 hours urine sample. Thus, 179
people actually participated in the study.

Material and Methods: All DM patients who attended Out
Patient Departments (OPDs) and In Patient Departments (IPDs)
of Medicine, Surgery and Orthopaedics, were enrolled. Proper
history about development and duration of DM was taken from
the patients. Examination in the form of height and weight
measurement to know Body Mass Index (BMI), the Waist: Hip
Ratio (W:H ratio) calculated from waist and hip circumference
and blood pressure measurement was done. Fasting blood sugar
was measured in the study group. [Urine analysis was done for
urinary albumin and urinary creatinine]. Two urine samples were
collected from each participant; one, 24 hours sample and the

other random urine sample. 24 hours urine samples were used
to measure urinary albumin concentration while urinary albumin
to creatinine ratio was measured from random urine sample.

Statistical analysis used: SPSS 17.

Results: Twenty four hours RUA:C ratio has very good sensitivity
and specificity of Sensitivity and specificity of 84.9% and 95.8%
respectively,which makes it a better alternative to 24 hours UAC.
Negative and positive predictive values of RUA:C ratio method
are 0.93 and 0.090 respectively with false negative and false
positive rates, 15.1% and 4.2 % respectively.

Conclusion: Twenty four hours UAC is considered gold standard
for screening of Micro-albuminuria but is cumbersome to collect
24 hours urine sample especially in OPD setup and in female
patients. This leads to loss of compliance thereby preventing
early diagnosis of diabetic nephropathy. This problem is more
impracticable in hilly regions of India. By using random urine
sample for screening of Micro-albuminuria in the form of RUA:
C in random urine sample that correlates well with 24 hours UAC
in 24 hours urine sample,is easier and more practical in Indian
scenario especially in diabetics residing in hills.
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INTRODUCTION

Diabetes Mellitus (DM) is a group of metabolic disorders and it is
characterized by hyperglycemia. The current status of DM in India-
around 51 million people are suffering from this disease in 2010 [1].
Its incidence is expected to rise by 170% in the next 20 years [2]. By
2030, patient load of Type 2 DM alone will be 79.4 million [3]. Even
today, India has the largest population of DM patients in the world
and studies say that India will become the global diabetes capital
by 2050 [2,4].

DM is a chronic disease and has many chronic complications.
Diabetic Nephropathy (DN) is one of its chronic micro-vascular
complications. It develops in around 30% cases of DM and its
incidence is increasing in the developing world especially in the South
East Asia region which is most severely affected by this disease
[5]. The prevalence of DN is increasing parallel to the increase in
the prevalence of DM [6]. These statistics show picture that current
status of diabetic nephropathy has reached the proportion of
epidemic in developing countries including India. This condition of
epidemic is extremely worrying because DN is the leading cause
of End Stage Renal Disease (ESRD) worldwide as well in India
accounting for approximately 30% of cases [7]. It is also the leading
cause of DM related morbidity and mortality [8].

Chronic hyperglycemia is an important aetiological factor in the
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pathogenesis of DN [9-11]. Long duration of DM, smoking ,obesity
and Family history are other risk factors which predispose to the
development of DN and further progression of nephropathy in DM
patients [11,12].

Micro-albuminuria is the earliest clinical manifestation of diabetic
nephropathy. It is defined as appearance of low amounts of protein
(albumin) in urine (80-300mg/day in 24 hours collection or 30-
300 pg/mg creatinine in a spot collection). It progresses to overt
proteinuria in 20-40% cases within 10 years period and further
progresses to ESRD in 20% of cases [8,13]. Thus, Micro-albuminuria
assessment is done for early diagnosis and screening of DN [8].
Micro-albuminuria may be present even before the diagnosis of DM
(especially in Type 2 DM). At this juncture, it is a potentially reversible
form of kidney injury. Therefore effective screening measures are
required for early diagnosis [14].

For quantification of albuminuria, 24 hours urinary albumin concen-
tration (24 hours UAC) in 24 hours urine sample (timed collection)
is considered as gold standard. But it has major limitations of time
consumption, sample collection errors, poor patient compliance
and is expansive. To avoid this time consuming and cumbersome
procedure, random urine sample can be used for quantification of
albuminuria. Patient compliance is better with random urine sample
collection. Urinary albumin concentration in random urine sample is
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[Table/Fig-1]: Study profile
Particulars Normo albuminuric | Micro albuminuric | Macro albuminuric
Duration since | 4.82 + 3.21 6.90 + 4.29 11.29 + 2.69
diagnosis of
DM (years)
BMI (Kg/m?) 283.5+3.5 24.08 + 3.91 29.783 + 1.43
W:H ratio 0.95 +0.04 0.96 + 0.06 1.02 + 0.03
(Male)
W:H ratio 0.82 +0.03 0.86 + 0.06 0.92 +0.03
(Female)
FBS 190.92 + 42.13 196.06 + 56.73 253.67 + 47.25
24 hour UAC 134.02 + 80.55 764.57 + 213.31
RUA:C 127 + 76.91 77514 + 246.82

[Table/Fig-2]: Characteristics of participants
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[Table/Fig-3]: Alouminuria assessment by 24 hours urinary aloumin
concentration

[Table/Fig-4]: Prevalence of Diabetic nephropathy by using 24 hours
UAC
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[Table/Fig-5]: Albuminuria assessment by random urinary albumin:

creatinine ratio

variably attributable to circadian rhythm, variation in hydration status,
diuresis, exercise and diet [15]. This variation can be eliminated
by calculating random urinary albumin: creatinine ratio (RUA: C)
in random urine sample. As it is the ratio of two stable rates, it
eliminates the effect of time. Moreover, it is a comparison of the
spot urinary albumin excretion to spot urinary creatinine excretion;
hence if there is any change in glomerular filtration rate secondary to
hydration status and other factors or any underlying pathology, the
ratio remains unaffected [16]. Thus, RUA: C in random urine sample
correlates well with 24 hours UAC in 24 hours urine sample [17].

This study aims at assessing the predictive value of random urine
A:C ratio as a screening method for Micro-albuminuria assessment
in DM patients as compared to 24 hours urine albumin.
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MATERIAL AND METHODS
Study design: A cross sectional
conducted.

observational study was

Ethical considerations: Prior to the study, ethical clearance was
taken from Institutional Ethical Committee of Veer Chandra Singh
Garhwali Govt. Medical Sciences and Research Institute (L No: MC/
STS/2012-13/07) on 17" April 2012.

The study was conducted from 20" April 2012 to 19" June 2012.

Sample size: 193 patients diagnosed with DM were enrolled in the
study but 14 participants didn’t turn up with 24 hours urine sample.
Thus, 179 people actually participated in the studly.

Study population: All DM patients who attended Out Patient
Departments (OPDs) and In Patient Departments (IPDs) of Medicine,
Surgery and Orthopaedics of HNB Base Hospital and Teaching
Institute, Srinagar (Garhwal) Uttarakhand, India during the study
period participated in the studly.

Informed and voluntary consent was taken from all the participants
under study.

Inclusion criteria: Patients diagnosed with DM (according to WHO
criteria) [8] who attended OPD and IPD, during the study period
were included in the studly.

Exclusion criteria: Patients who were suffering from hypertension,
haematuria, fever and urinary tract infection were excluded on basis
of relevant history, examination and investigation. Pregnant women
were also excluded from study.

History was taken in the form of questionnaire: Information
regarding gender, age, duration since diagnosis of DM, smoking,
alcohol intake, medical history, dietary history, family history of
DM and Diabetic Nephropathy, history of hypertension and any
cardiovascular event and history of recent infection were taken and
recorded.

Examination of patients: Height and weight measurement to know
Body Mass Index (BMI), waist and hip circumference to know the
waist: hip ratio (W: H ratio) and blood pressure measurements were
taken.

Investigations: Fasting blood glucose measurement to know
the current glycaemic status of patients. Fasting glucose was
measured by ‘Oxidase-peroxidase method’. Urine analysis was
done for urinary aloumin and urinary creatinine. Two samples were
collected from each participant. One, 24 hours sample and other
random sample. Sterile urine container of 5L capacity, containing
5ml of 10% thymol in iso-propanol as preservative, was provided
to the each participant for 24 hours urine sample collection and
appropriate instructions were given to the participants for sample
collection to minimise sample collection errors. Random samples
were collected in sterile urine container (10 ml/capacity) on the day
patient visited OPD. Twenty four hours urine samples were used
to measure urinary albumin concentration while urinary albumin to
creatinine ratio was measured from random urine sample. Urinary
albumin was measured by ‘Pyrogallol Red method’ while urinary
creatinine was measured by ‘Jaffe’s Spectrophotometric method’.
The results of the tests were recorded on case record sheets.

Instructions given to the participants: Participants were instructed
to begin urine collection immediately after discarding first morning
urine and collect all urine in same container including final voided
urine next morning till completion of 24 hours. Participants were
instructed to collect mid-stream urine for random urine sample.
Participants were also instructed not to indulge in heavy muscular
work on the day of 24 hours collection and day of random sample
collection.

Examination and investigations were recorded on case record
sheet.

Those detected to have Micro-albuminuria or overt albuminuria;
were appropriately prescribed by the physician.
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[Table/Fig-6]: Prevelance of Diabetic nephropathy by using RUA:C

Micro-albuminuria by Micro-albuminuria by 24 hours UAC
RUA:C

POSITIVE NEGATIVE
POSITIVE 45 5
NEGATIVE 8 114

Sensitivity of RUA:C = 84.9%, Specificity of RUA:C = 95.8%, Negative predictive
value = 0.93, Positive predictive value = 0.90, False negative % = 15.1%, False
positive % = 4.2%

[Table/Fig-7]: Comparison of random urinary albumin: creatinine ratio

(RUA:C) with 24 hours urinary albumin concentration(24hr UAC) for
Micro-albuminuria assessment

Micro-albuminuria 24 hours RUA:C X2=0.1247
Normo albuminuria | UAC p value=0.724
53 50
119 122

[Table/Fig-8]: Comparison of number of participants for random
urinary albumin: creatinine ratio (RUA:C) with 24 hours urinary albumin
concentration(24hr UAC) for Micro-albuminuria assessment
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[Table/Fig-9]: Correlation between 24-hour UAC and RUA:C in Type 2

diabetes mellitus subjects
[Table/Fig-10]: ROC curve at various cutoff points for RUA:C

Cut off value of RUA: C | Sensitivity Specificity
10.00 100% 0%

33.50 84.9% 80%

49.00 84.9% 90%

55.00 84.9% 100%
99.00 64.2% 100%
199.50 20.8% 100%
291.00 0% 100%

[Table/Fig-11]: Shows sensitivity and specificity of RUA:C at different cut

off levels.

DATA COLLECTION
Data was collected in the form of questionnaire including some
relevant history points.

Instruments used during study were weighing machine, non-
stretchable measuring tape, stethoscope, sphygmomanometer,
containers for urine sample collection and kits for urine analysis,
fasting blood glucose measurement.

All data were kept confidential and subject’s identity was not
disclosed at any time during or after the research.
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RESULTS

A total of 193 patients suffering from DM.Out of 193 patients, 14
were lost to follow up. Thus, 179 patients with DM participated in
the study. Out of 179 participant’s, 103 (57.54%) were male and
76 (42.46%) were female. Participants’ age ranged from 23 to 88
years, with an average of 56.42 + 12.2 years [Table/Fig-1].

Characteristics of the study population are given in the [Table/Fig-
2].

Albuminuria assessment by using 24 hours urinary albumin
concentration (24 hours UAC):

Out of 179 participants, 7(3.91%) participants were macro
albuminuric and 53 (29.61%) participants were having urinary
albumin concentration in Micro-albuminuria range and 119 (66.48%)
participants were normal [Table/Fig-3]. Sixty (33.52%) participants
were detected to have Diabetic nephropathy by using 24 hours
UAC for albuminuria assessment [Table/Fig-4].

Albuminuria assessment by using random urinary albumin: creatinine
ratio (RUA:C):

Out of 179 participants, the same 7 (3.91%) participants were
having urinary albumin concentration in macro albuminuria range
and 50 (27.93%) participants were in Micro-albuminuria range and
122 (68.16%) were found to be in normal range according to RUA:C
ratio method [Table/Fig-5].

Out of 179 participants, 57 participants (31.84%) were found to
have nephropathy by using RUA:C [Table/Fig-6].

Comparison of random urinary albumin: creatinine ratio (RUA:C)
with 24 hours urinary albumin concentration (24hours UAC) for
Micro-albuminuria assessment:

As shown in [Table/Fig-7], only 45 participants were found to be
micro albuminuric by both methods viz. 24 hours UAC method
and RUA:C ratio method. Sensitivity and specificity of RUA:C ratio
method is 84.9% and 95.8% respectively, considering 24 hours UAC
method as gold standard. Negative and positive predictive values of
RUA:C ratio method are 0.93 and .090 respectively .Percentage of
detecting false negative microalbuminuria was 15.1%.

[Table/Fig-8] shows that there is no significant statistical difference
between the results of 24 hours UAC method and RUA:C ratio
method for Micro-alouminuria assessment with X?= 0.1247 and
p-value= 0.724.

[Table/Fig-9] shows positive correlation between 24 hours UAC and
RUA:C. (R2= 0.905: coefficient of determination, r = Square root
of R2=0.951: Pearson’s correlation co efficient) The area under the
ROC curve for RUA:C at various cut-off was 0.849 (95% confidence
interval,0.753-0.945; p= 0.01) [Table/Fig-10]. Sensitivity of 84.9%
and specificity of 80% were achieved to detect proteinuria at the
RUA.C ratio >33.5

[Table/Fig-11] shows sensitivity and specificity of RUA:C at different
cutoff levels.

DISCUSSION

In the light of high prevalence of DM and its chronic complication,
Diabetic nephropathy; it is important to detect renal involvement
promptly as renal involvement is reversible at the initial stage,
and progression can be controlled. Early detection reduces both
mortality and treatment cost in those affected. This can be done
through screening of DM patients for Micro-albuminuria as its the
earliest clinical manifestation of renal disease.

Twenty four hours UAC, although being gold standard for screening
of Micro-albuminuria, has greater time constraints and its collection
is difficult in OPD setup and in female patients especially in hilly
regions like garhwal which is facing infrastructural problems in
health sector and transportation. Considering this, random urine
sample testing can be an easy alternative for screening of Micro-
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albuminuria. RUA: C in random urine sample correlates well with 24
hours UAC in 24 hours urine sample theoretically.

In the present study, Prevalence of Micro-albuminuria at tertiary
health center is 29.61% by using 24 hours UAC method and
27.93% by using RUA: C method. This prevalence is comparable
with other clinic based studies. John et al., [18], Gupta et al., and
Yajnik et al., showed Micro-albuminuria prevalence of 19.7%, 26.6%
and 23.0% in clinic based studies at Vellore, New Delhi and Pune
respectively [19]. Another clinic based study by Varghese et al., at
Chennai showed Micro-albuminuria prevalence of 36.3% [5]. The
prevalence of overt nephropathy i.e., macro albuminuria in our study
is 3.91%. Varghese et al., showed overt nephropathy prevalence of
2.2 % [5].

The present study shows the validity of RUA: C as screening
method for diabetic nephropathy. Our results show positive
correlation between 24 hours UAC and RUA: C with coefficient of
determination R2 = 0.905 and Pearson’s correlation coefficient; r=
0.951. Biradar SB et al., [20] and Yadav BK et al., have also shown
the similar results [13]. This suggest that RUA:C is appropriate for
quantitative assessment of Micro-albuminuria and can be used
instead of using 24 hours UAC. Moreover, the results showed high
sensitivity (84.9%) and specificity (95.8%) with positive predictive
value of 90% and negative predictive value of 93%.

The ROC curve analysis showed that the area under the curve is
0.849 indicating that RUA: C is sufficiently acceptable for estimation
of Micro-albuminuria. Biradar SB et al.,) [20] and Yadav B K et al.,
[13] in their respective studies showed similar results (area under the
ROC curve 0.947 and 0.88 respectively). Price et al., [15] reviewed
16 studies and the area under the curve was in the range of 0.70 to
0.90. Valizadeh M et al., [21] also found similar results with area under
curve 0.764, suggesting that the RUA: C can assess the amount of
albumin excreted in the urine. At the optimal cut-off point of 30ug
albumin/mg creatinine, the sensitivity was 86% and specificity
was 20 %. At higher cut-off point of 55ug albumin/mg creatinine;
sensitivity and specificity were 84% and 100% respectively and at
still higher cut-off point of 290 ug albumin/mg creatinine; sensitivity
and specificity were 0% and 100% respectively. The area under the
ROC curve and high sensitivity and specificity of RUA: C suggests
that it can be used as screening method for detection of Diabetic
nephropathy. But, it is important for each laboratory to determine
the cut-off value of RUA: C which has maximum sensitivity and
specificity to be used in those settings. This will aid in early diagnosis
of DN as well as good compliance of the patients in areas of difficult
terrain where the patients are lost to follow ups due to infrastructural
issues.

The limitations of the present study were that the prevalence which
is calculated in this study is the prevalence among those who
attended tertiary health center which can’t be applied to general
population. Further study is required to estimate the prevalence
of Diabetic nephropathy in general population. This triggers the
need for studies with bigger sample size to assess various mass
screening programs that are patient friendly and cost effective.

Monika Pathania et al.,

Quantitative Micro Albuminuria Assessment for Screening of Diabetic Nephropathy

REFERENCES

[11 Kumar K P S, Bhowmik D, Srivasava S et al.,. Diabetes Epidemic in India. A
Comprehensive Reviewof Clinical Features, Management and Remedies. The
Pharma Innovation. 2012; 1(2): 17-33.

[2] iGovernment enabling good governance. iGovernment Health: India reworks
obesity guidelines BMI lowered. [online]. Available from: http://www.igover-
nment.in/site/India-reworks-obesity-guidelines-BMI-lowered/[Submitted on
11/26/2008].

[38] Wild S, Roiglic G, Grren A, Sicree R, King H. Global Prevalence of Diabetes.
Diabetes Care. 2009,27:1047-53.

[4] Mohan V, Sandeep S, Deepa R et al. Epidemiology of type 2 diabetes mellitus:
Indian scenario. Indian J Med Res. 2007; 125: 217-30.

[5] Varghese A, Deepa R, Rema M, Mohan V. Prevalence of microalouminuria in
Type 2 diabetes mellitus at a diabetes centrein southern India. Postgraduate
Medical Journal. 2001; 77:399-402.

[6] Ritz E, Zeng X. Diabetic Nephropathy- Epidemiology in Asia & the current state
of treatment. Indian Journal of nephrology. 2011; 21(2); 75-84.

[7] Viswanathan Vijay .Type 2 diabetes mellitus & diabetic nephropathy in India-
magnitude of problem. Nephrol. Dial. Transplant.1999; 14(12): 2805-07.

[8] Powers Alvin C. Diabetes mellitus. In: Fausi Anthony S, Braunwald Eugene,
Kesper Dennis L, Hauser Stephen L, Longo Dan L, Jamsend.Larry et al.,.(eds.)
Harrison’s Principle of Internal Medicine. 17. New York, USA: The McGraw Hill
Companies, Inc. 2008. pp.2275-2304.

[9] Klein R. Hyperglycemia and micro vascular and macro vascular disease in
diabetes. Diabetes Care. 1995;18:25868.

[10] Stratton IM, Adler Al, Neil HA, MatthewsDR, Manley SE, Cull CA, Hadden
D,Turner RC, Holman RR:Association of glycaemia with macro vascular and
micro vascular complications of type 2 diabetes(UKPDS 35): prospective
observational study. BMJ. 2000;321:405-12.

[11] Olugbenga EA, Alebiosu CO, Salako BL. Diabetic Nephropathy A Review of
the NaturalHistory, Burden, Risk Factors and Treatment. Journal of the National
Medlical Association. 2004;96(11):1445-54.

[12] Martina T, Tamara P, lvana PR, Zeliko M. Obesity- A Risk factor for micro
vascular and neuropathic complications in Diabetes?. Diabettologia Croatica.
2003;32(2):73-78.

[13] Yadav BK, Adhikari S, Gyawali P, Shrestha R, Poudel B, Khanal M. Use
of protein: creatinine ratio in a random spot urine sample for predicting
significant proteinuria in diabetes mellitus. Nepal Med Coll J. 2010;12(2):100-5.
[PubMed].

[14] Vimalkumar VK, Anand Moses CR, Padmanaban S. Prevalence & Risk Factors
of Nephropathy in Type 2 Diabetic Patients. International Journal of Collaborative
Research on Internal Medicine & Public Health. 2011;3(8):598-615.

[15] Price CP, Newall RG, Boyd JC. Use of protein:creatinine ratio measurements
on random urine samples for prediction of significant proteinuria: a systematic
review. Clin Chem. 2005;51(9):1577-86 [PubMed].

[16] Dwyer BK et al. Urinalysis vs urine protein—creatinine ratio to predict significant
proteinuria in pregnancy. J Perinatol. 2008;28(7):461-67.

[17] Methven S, MacGregor MS, Traynor JP, O’Reilly DJ, Deighan Cl. Assessing
proteinuria in chronic kidney disease: protein-creatinine ratio versus albumin—
creatinine ratio. Nephrol Dial Transplant. 2010;25(9):2991-6. [PubMed].

[18] John L, Rao PS, Kanagasabapathy AS. Prevalence of diabetic nephropathy in
non-insulin dependent diabetics. Indian J Med Res.1991;94:24-9.

[19] Varghese RT. Diabetic Nephropathy- An Indian perspective. The Lancet Student.
2008: 12-3.

[20] Biradar SB, Kallaganad GS, Rangappa M,Kashinakunti SV,Retnakaran R.
Correlation of spot urine protein-creatinine ratio with 24-hour urinary protein
in type 2 diabetes mellitus patients: A cross sectional study. J Res Med Sci.
2011;16(5):634-9. [PubMed].

[21] Valizadeh M, Nasser Farahmand A, MousaviNasab N, TabatabaeiMalazy O.
Determining the Value of Albumin to Creatinine Ratio in a Single Morning Sample,
Compared to the 24-Hour Urinary Albumin Excretion Test, for Determining
Micro-Albuminuria in Diabetic Patients. Iranian Journal of Diabetes and Lipid
Disorders. 2009 pp 27-36.

PARTICULARS OF CONTRIBUTORS:

Intern, Department of Medicine VCSGGMS & R, Srinagar, Uttrakhand, India.
Intern, VCSGGMS & R, Uttrakhand, India.

SRR

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Monika Pathania,

Type 4, block 6, flat no. 3, Medical College Campus, VCSGGMS&RI, Srikot, Srinagar, 246174, Uttrakhand, India.

Phone: 08126021556, E-mail: anshupathania27@gmail.com

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Journal of Clinical and Diagnostic Research. 2013 Dec, Vol-7(12): 2828-2831

Assistant Professor, Department of Medicine, VCSGGMS & R, Uttrakhand, India.
Assistant Professor, Department of Paediatrics, VCSGGMS & R, Uttrakhand, India.

Associate Professor, Department of Pharmacology, VCSGGMS & R, Uttrakhand, India.

Date of Submission: May 30, 2013
Date of Peer Review: Aug 21, 2013
Date of Acceptance: Oct 05, 2013

Date of Publishing: Dec 15, 2013

2831



