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Introduction: Early detection of diabetes (DM) and diabetic kidney disease (DKD) is important for preventing ESRF and reducing cardiovascular complications. Availability of a validated point of care (POC) device that can measure various DKD markers would be very useful in this respect especially in resource-poor parts of the world.
Aim:  To validate a novel nano-technology based multi-analyte POC device (minimally invasive & doesn't require trained medical personnel) against laboratory gold standard tests for the detection of five biomarkers related to management of DM and DKD. 
Method: Prospective study funded by ISN ANIO grant - 2 phases: 1) Proof of Concept - random samples were tested for the analytes with the POC and correlated with laboratory gold standard; and 2) Clinical Validation in a well characterized cohort of patients. A non-enzymatic and non-antibody based electrochemical PoC device for quantitative measurement of markers - HbA1c, hemoglobin, serum albumin, microalbuminuria, urine creatinine and albumin to creatinine ratio - was developed and used in this study. The disposable strips are interfaced with multi-potentiostat hand-held POC device (3.7V rechargeable Li battery, 5 inch touch screen, blue-tooth enabled) working in Amperometry mode which gives the results in less than a minute. Data were analyzed using the Linearity plots and Bland Altman difference plot analysis.
Results: A total of 4717 individuals were screened during the study.(Phase 1- 2576 and Phase 2- 2141.) In phase 2 samples were tested in 529 subjects - 346 females) – 120 Type 1 DM, 255 Type 2 DM, 54 non DM, 400 with stage 2 CKD and 30 with stage 3 CKD. Table gives the Bland -Altman difference of plot analysis of the laboratory data in Phase 1. Figures show the Device and Bland-Altman plots for the different analytes in Phase 2.  
Conclusions: A nano-technology based POC device for quantitative measurement of HbA1c, hemoglobin, serum albumin, microalbuminuria, urine albumin to creatinine ratio developed for detection of early DKD shows excellent correlation between the device and laboratory results. This device has potential for application for early detection of DM/ DKD especially in remote communities in underserved areas of the world where prevalence of diabetes is rapidly increasing.

Table 1: Bland Altman difference plot analysis for Phase 1 of the study
	Analyte

	Number Tested
	Correlation
(R2)
	Bland Altman
Bias
	95% Limits of Agreement 
(From-To)

	Hemoglobin
	452
	0.70
	0.1055
	-1.867-2.078

	Serum Albumin
	424
	0.71
	-0.1526
	-0.5219-0.8271

	HbA1c
	449
	0.80
	-0.1441
	-2.086-1.797

	Urine Creatinine
	398
	0.93
	-4.433
	-40.47-31.6

	Urine Albumin
	418
	0.96
	-1.429
	-20-17.14
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Figures: show the Device and Bland -Altman plots for the different analytes in Phase 2.
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