International Journal of Scientific & Engineering Research, Volume 5, Issue 5, May-2014 97

ISSN 2229-5518

Comparison of microalbuminuria with
biochemical and hematological parameters as a
marker for renal involvement in patients at high
risk for Chronic Kidney Disease — A pilot study.

Riju Mathew, Vinitha R Pai, Vijayakumar T.

Abstract— Estimation of urine microalbumin is considered as a novel marker for the assessment of early decline in glomerular function
compared to the existing biomarkers such us creatinine especially in patients at high risk of developing CKD. Forty One patients (20
diabetic, 12 hypertensive and 9 both diabetic and hypertensive) at high risk for CKD and 19 healthy age and sex matched controls were
included in the present study. Conventional renal biomarkers (Urine Protein, Protein Creatinine ratio, Serum Creatinine, Uric acid and
Blood Urea), urine microalbumin and a complete blood count were estimated in all the subjects. Creatinine based eGFR using MDRD
formulae and CG formula and cystatin C based eGFR were calculated. Microalbuminuria was found to be significantly correlating with
serum creatinine, urine protein and urine protein creatinine ratio. Evaluation of the four eGFR equations showed a significant correlation.
Among the hematological parameters ESR and the Platelet Count were found to be correlating with microalbuminuria. The study showed
that the microalbuminuria is a better marker for the detection of early onset of CKD in high risk population like type 2 diabetes and

hypertension.

Index Terms—Chronic Kidney Disease (CKD), Creatinine, Cockcroft-Gault (CG), Cystatin C, Estimated Glomerular Filtration Rate (eGFR),
Glomerular Filtration Rate(GFR), Microalbuminuria, Microalbumin, Microalbumin creatinine ratio, Modification of Diet in Renal Disease

(MDRD), Cockcroft-Gault (CG).

1 INTRODUCTION

Urinary excretion of albumin and lower molecular weight
proteins is enhanced by factors that increase glomerular
filtration load, either by saturating tubular reabsorptive
capacity or as a result of increased tubular volume and flow
rate[1],[2]. Under normal physiological conditions approxi-
mately 99% of the filtered albumin is reabsorbed in the proxi-
mal tubule and only trace of albumin is excreted through
urine[3]. In pathological conditions when glomerular capillary
wall permeability and/or filtration rate increase, albumin and
other macromolecules excretion in urine also increases[4]. De-
tection of increased urinary albumin excretion is of particular
importance in the study of incipient renal disease5. Pro-
teinuria itself causes renal injury by causing mesangial and
tubule-interstitial damage[6],[7]. Studies have shown pro-
teinuria itself as a major determinant of progressive renal fail-
ure[8],[9].
The term “microalbuminuria” (MAU) describes a urinary al-
bumin excretion that is increased but not to the level of overt
proteinuria. MAU is considered to be a risk factor for not only
nephropathy and progressive renal insufficiency in type 2 dia-
betes and hypertension but all cause mortality of the general
population[10],[11],[12]. Primary prevention of nephropathy
in diabetes and hypertension is feasible if the factors that initi-
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ate the change from normal urinary albumin excretion to
MAU and from MAU to Nephropathy can be identified and
treated[13],[14]. The determinants of microalbuminuria in-
clude Blood pressure, Duration of diabetes[15], age[16], genet-
ic factors[17], glycemic status and other micro and macro vas-
cular diseases. Hematological parameters were reported to be
useful in predicting renal involvement in hypertension[18].
The established classification of abnormal urine albumin ex-
cretion according to the American Diabetic Association
(ADA)[10] is given in Table 1.

Table 1. American Diabetic Associationl0 classification of

abnormal UAE

Category Spot Urine 24-h Urine Timed Urine
collection collection collection
(ng/mg (mg/24h)  (pg/min)
creatinine)

Normal <30 <30 <20

Microalbuminuria  30-299 30-299 20-199

Clinical albuminu- =300 >300 >200

ria

UAE: Urinary Albumin Excretion

Conventional markers like creatinine and urea have been used
for years for the diagnosis and management of nephropathy in
diabetes and hypertension. Cystatin C and creatinine based
eGFR were reported to be useful in predicting renal involve-
ment in high risk population. In the present study an attempt
is being made to evaluate the efficacy of urinary microalbumin
estimation as a better index for renal involvement in the high
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risk population.

2 MATERIALS AND METHODS

The study is conducted in 60 subjects (41 patients and 19 Con-
trols) after getting informed consent. In the patient group 20
were diabetic 12 were hypertensive and remaining where both
diabetic and hypertensive. All the patients were on treatment
for a period of five years and were well controlled. Patients
with possible causes of proteinuria other than by CKD were
excluded. All the investigations were performed at Medivision
Scan and Diagnostic Research Centre Pvt Ltd., Cochin. Study
questionnaire and Proforma were filled for each patient in-
cluding ID, name, age, sex, present complaints, past history,
family history of illness. The BMI and blood pressures of all
the patients were recorded and urine samples and 5ml of fast-
ing venous blood were collected. The complete blood cell
count was analysed using Sysmex KX-21 analyser. Blood urea,
creatinine, uric acid, CRP and urine microalbumin were esti-
mated in Beckman AU 480 analyser. 2 mL of blood sample
was collected from all the subjects 2 hours after food for PPBS.
Quality controls were monitored using Bio-Rad quality control
material. The eGFR were calculated using CG formula and
MDRD and Abbreviated MDRD formulae[19]

The results were presented as mean * standard devia-
tion. The correlations between microalbumin and other pa-
rameters were done using Pearson’s correlation analysis. P <
0.05 was defined as the limit of statistical significance. All sta-
tistical analyses were performed using SPSS software version
17.0 and Minitab 16.0.

Table 2. Physical and anthropometric data of the study pop-
ulation.

dex, FBG: Fasting Blood Glucose, PPBS: Post Prandial Blood
Glucose, MBG: Mean Blood Glucose calculated from HbAlc.
Table 3. Correlation between microalbuminuria and renal bi-
omarkers

N= 60 Pearson Correlation Sig. (2-tailed)
coefficient (r)

Urine PC Ratio 0.966 <0.001

Urine Protein  0.998 <0.001

(mg/dL)

Serum Creatinine 0.547 <0.001

(mg/dL)

Blood Urea (mg/dL)  0.238 0.068

Uric Acid (mg/dL) 0.055 0.677

PC Ratio: Protein Creatinine Ratio,

There is a significant correlation between microalbuminuria
with Urine protein creatinine ratio, Urine protein and serum
creatinine.

Table 4. Correlation of microalbuminuria with eGFR calculated
using creatinine and cystatin C.

N=60 Pearson Correla- P value
tion coefficient (r)

eGFR (CG Formula) -.340** 0.008

eGFR (MDRD formula) -.383** 0.003

eGEFR (Abbreviated -.385%* 0.002

MDRD Formula)

eGFR using CysC -577%* <0.001

Key: eGFR: estimated Glomerular Filtration Rate, CG: Cock-
croft-Gault, MDRD: Modification of diet in renal medicine,
CysC: Cystatin C. ** High Significance (<0.01).

Parameter Category
Normal  Diabetes Hyper-  Both DM Ezg;;erihglcziii gl;)t of Microalbuminuria against Conven-
(n=19) Mellitus  tension & HT :
(n=20) (n=12) (n=9) Scatterplot of MAU vs convensional renal biomarkers
Mean + Mean + Mean + Mean = — o 0
SD SD SD SD -
Systolic 108.89 + 1142 + 14833+ 150.78 + ' . 0
BP(mmHg) 8.5 5.16 21.18 15.43 . t et & ut . o [
Diastolic 73.00 £ 7555 = 9325 £ 94654 "1 SiaT o8 bt L 100
BP(mmHg)  4.85 3.68 9.72 ol aslisaaan B
Height (cm) 16842 = 164 + 16092+ 160.67 = E 05 09 12 ) % P a 5 3
7.96 7.69 7.72 10.76 4001 uce uer BCRATIO
Weight (Kg) 6963 = 636 + 655 + 7133 £ - . .
9.47 7.56 9.76 8.76 .
BMI 2446 + 236 + 2512 + 2764 £ = . g
(Kg/m?2) 2.01 1.68 1.31 2.34 = ___,‘__,.r___: 4
FBG 9311 £ 1827 + 100 <+ 15333 + Leis- Sisieste ;
(mg/dL) 8.31 64.67 6.99 52.9 oo ¢
PPBS 11958 £ 2716 + 11358+ 15867 < Key: Cr: Creatinine (mg/dL), BU: Blood Urea(mg/dL), UA:
(mg/dL) 9.38 68.67 13.24 48.43 Uric acid(mg/dL), UCR: Urine Creatinine (mg/dL), UPT:
HbA1c(%) 555 + 1024 =+ 573 £ 851 £ Urine Protein (mg/dL), PC Ratio : Urine Protein Creatinine
0.49 1.42 0.21 2.23 ratio.
MBG 112.63 + 2473 + 11767+ 19744 +
(mg/dL) 14.11 40.91 6.26 64.08

HT: Hypertension, BP:

Blood Pressure, BMI: Body Mass In-
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3 RESULTS

A comparative evaluation of microalbuminuria and conven-
tional renal markers like creatinine urea and uric acid was
carried out. Microalbuminuria was significantly correlating
with urine protein, PC Ratio and Creatinine. There was no
significant correlation between microalbuminuria and urea
and uric acid (Table 3 and Figure 1). Correlation of microal-
buminuria with estimated Glomerular Function tests eGFR is
shown in Table 4 and Figure 2. There was a significant correla-
tion of microalbuminuria with all eGFR equations under con-
sideration. Cystatin C based eGFR was found to be a better
index(r=-0.577) among the eGFR equations.

The physical and anthropometric data of the study
population are summarized in Table 2. The systolic and dias-
tolic blood pressure, BMI, fasting and post prandial blood
sugar glycated hemoglobin and mean blood glucose of the test
subjects were studied and compared with the controls. All the
above values were found to be elevated in the test subjects
compared to the normal controls.

Correlation of microalbuminuria with RBC indices is
shown in table 5 and Figure 3. There was no significant corre-
lation between the microalbuminuria and the hematological
parameters except for ESR and platelet count.

Figure 2 : Scatter plot of Microalbuminuria against estimat-
ed Glomerular Filtration rate based on creatinine and cysta-
tin C.

Scatterplot of MAU vs eGFR CG, eGFR MDRD, eGFR MDRD1, eGFR Cys
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Key: eGFR : Estimated Glomerular Filtration rate, CG:
Cockcroft-Gault, MDRD : Modification of diet in renal dis-
ease, Cys: CystatinC

4 DISCUSSION

Diabetes and hypertension are the most common diseases
which adversely affect the renal function[8],[20]. Early detec-
tion of renal injury will help in the better management and
prevention of progression of CKD to ESRD[21]. Many markers
are being employed worldwide to detect renal involvement in
these conditions[22].

Creatinine and CystatinC based eGFR are extensively
employed as markers of renal injury[23]. It was shown earlier

that the MDRD and CG formulae were better creatinine based
eGFR equations for the assessment of renal involvement in
high risk population[24],[25]. The former lacks sensitivity and
specificity and the latter is not cost effective. It was also re-
ported that there is uncertainty in eGFR reported based on
creatinine and cystatin C26 Hence in the study we have tried
to evaluate the efficacy of urine microalbumin as predictive
marker for renal involvement in the high risk population.

Table 5. Correlation of Microalbuminuria with hematologi-
cal parameters

N=60 Pearson Correla- P value
tion coefficient (r)
Hib(g/dD)
TLC(Cells/ Cumm) 0.134 0.307
ESR (mm/hr) 0.676 <0.001
PLC (Lakhs/cumm) 0.458 <0.001
PCV(%) -0.132 0.315
RBC (millions/cumm) -0.115 0.380
MCV(fL) -0.125 0.340
MCH (Pg) -0.114 0.387
MCHC (%) 0.000 1.000
RDW (%) 0.024 0.854
PDW (fL) -0.131 0.318
MPV (fL) -0.184 0.159

Key: Hb: Hemoglobin, TLC: Total Leukocyte Count, ESR:
Erythrocyte Sedimentation Rate, PLC: Platelet Count, PCV:
Packed Cell Volume, RBC: red blood cells count, MCV:
Mean Corpuscular Volume, MCH: Mean Corpuscular He-
moglobin MCHC: Mean Corpuscular Hemoglobin concen-
tration, RDW: Red cell distribution Width, PDW: platelet
distribution width MPV: mean platelet volume

Figure 3 : Scatter plot of Microalbuminuria against hemato-
logical parameters.

Scatterplot of MAU vs Hematological Parameters

HB TC ESR PLC
300+ ., ., * . w . -
- - -
. ry .
1504 . . L4 - . L
> .0 | ] *s S N 5 - =
ols e . . ' . *
= T T T T T T T T T T T
0.0 125 150 10000 20000 300000 50 00 1 3 5
RBC MCV. MCHC RDW
v ] O L T PO - 300
= . .
. .
; * T . - L] f.’ L 150
BT e i B R | afeye——
-
wrh bt o 05 81 4|t o 1 o uile 1] ‘o
T T T T T T T T T T
4 5 680 85 %0 30 2 34 12 15 18
MEV PICR
300" & . * . e ¥
L] .
- .
150+ e o5 08
. .
L] .
o2 o adde *lene o®
T T

T T T
8 10 12 20 30 40

Key: HB: Hemoglobin, TC: Total Leukocyte Count,
ESR: Erythrocyte Sedimentation Rate, PLC: Platelet Count,
RBC: red blood cells count, MCV: Mean Corpuscular Vol-
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ume, MCHC: Mean Corpuscular Hemoglobin concentration,
RDW: Red cell distribution Width, PDW: platelet distribu-
tion width, MPV: mean platelet volume

In the present study MAU is found be a better marker

for predicting the progression of CKD which is well in agree-
ment with the earlier studies by Powrie et al[13]. More over
ESR which is reported to be a general health marker for all-
time morbidity and mortality[27] is found to be correlating
well with MAU. The non invasive nature and cost effective-
ness makes urine microalbumin a better indicator for renal
involvement in high risk population. This study clearly indi-
cates the importance screening urine for microalbumin in all
subjects with hypertension and type 2 diabetes Mellitus.
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