Progression of Albuminuria in Persons with Early Stage Chronic Kidney Disease


Introduction
Albuminuria is a powerful predictor of adverse outcomes in persons with chronic kidney disease (CKD) such that even small increases are associated with substantial additional risk. Regular monitoring for albuminuria is therefore recommended but has proven difficult to achieve, possibly due to uncertainty about benefit. Little is known about the pattern of progression of albuminuria over time in early stage CKD. We therefore sought to investigate the progression of albuminuria over 5 years in a large cohort of persons with CKD stage 3 recruited from primary care practices, where most such patients are managed in the UK.

Methods
Participants with estimated GFR 59-30mL/min/1.73m2 were prospectively recruited from primary care practices and comprehensively assessed at baseline, year 1 and 5. Albuminuria was assessed at each study visit as the average albumin to creatinine ratio (UACR) on three consecutive early morning urine specimens. Albuminuria was defined as UACR >3mg/mmol. We investigated associations with new onset albuminuria and change in the magnitude of albuminuria over 5 years.

Results
We studied 1738 persons with mean age 72.99.0y and eGFR 53.511.8ml/min/1.73m2; 60.5% were female, 16.8% had diabetes and 97.6% were of white ethnicity. The prevalence of albuminuria increased from 17.1% at baseline to 18.3% at Year-1 and 27.3% at Year-5 (p<0.001). Of 1050 participants without albuminuria at baseline, 182 (17.3%) developed albuminuria by Year-5 (approximately 3.5% per year). Of 186 participants with albuminuria at baseline, 32 (17.2%) no longer had albuminuria at Year-5. Binary logistic regression analysis identified male sex, greater age and lower values for each of eGFR, haemoglobin, serum bicarbonate, body mass index and vitamin D levels as independent risk factors for new onset albuminuria (Nagelkerke R2=0.23). Among 186 participants with albuminuria at baseline, the median UACR increased from 7.6 (4.2 to 16.1) mg/mmol to 8.0 (3.6 to 18.1) at Year-1 and 13.1 (5.7 to 30.4) at Year-5 (p<0.001 for baseline vs. Year-5). Univariable analysis identified male sex, diabetes, lower serum bicarbonate, greater body weight and body mass index and change in UACR at Year-1 as determinants of the magnitude of increase in UACR at Year-5 but only weight, UACR at baseline and change in UACR at Year-1 were independent determinants on multivariable analysis (Adjusted R2=0.12). 

Conclusion
[bookmark: _GoBack]Albuminuria was observed in only a minority of participants but the prevalence and magnitude increased over 5 years. Our findings emphasize the need for annual monitoring of albuminuria even in persons with early stage CKD. Risk factors identified indicate that males, older persons and those with diabetes, obesity or lower GFR should be targeted for improved monitoring. 
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