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Comparison of protein:creatinine and albumin:creatinine ratio in chronic kidney disease
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Introduction: Guidelines advocate using protein:creatinine ratio (PCR) instead of 24-hour urinary protein (24hUP) to assess patients with non-diabetic chronic kidney disease (CKD). It has been suggested that albumin:creatinine ratio (ACR) should be used preferentially to PCR, because of its better laboratory performance and the possibility of predicting cardiovascular outcomes at microalbuminuric levels. Our laboratory measures both albumin and protein in all urine samples sent from the renal service.

Aims: To examine the relationship between PCR and ACR in a chronic kidney disease population.

Methods: We searched our electronic records for all patients with PCR and ACR assayed on the same day (<18 years old, transplant and dialysis patients were excluded). The most recent sample from each patient was used. Total protein was assayed by a pyrogallol red colorimetric method (1999-2006) or a turbidimetric method with benzethonium precipitation (2006-2007). Albumin was assayed by two different immunoturbidimetric methods using anti-human albumin serum in the same time periods. Data are presented as mean±standard deviation or median (interquartile range). Receiver operating characteristics were derived for prediction of proteinuria >1g/day.

Results: We identified 6761 patients. Age 60±17 years, 50.7% were male. Blood pressure was 138/75±24/13 mmHg, and 40% were on ACEi/ARB. eGFR was 40 (23-63) ml/min/1.73m2. PCR was 30 (15-109) mg/mmol and ACR 7 (2-46) mg/mmol. 48% of urine assays were performed before our assays changed over. A Bland-Altman plot of PCR and ACR is reproduced below. In a subset (n=1,739) with 24hUP available, PCR of 98 mg/mmol gave 95% sensitivity and 83% specificity. To achieve the same sensitivity required an ACR threshold of 16.5 mg/mmol, with 70% specificity.

Conclusions: As would be expected, ACR is almost always lower than PCR. The difference between ACR and PCR, presumably representing non-albumin proteinuria, varies dramatically. Patients with an ACR substantially <70 mg/mmol can still have PCR >100 mg/mmol. It is unclear whether or not these patients have a worse outcome. The evidence on predicting progression and treatment of proteinuria in non-diabetic CKD is mostly based on 24hUP. PCR performs better as a predictor of 24hUP than ACR. ACR is approximately ten times more expensive than PCR. Routine use of ACR in this population should await evidence on its performance as a predictor of outcomes in CKD, and would need to be superior to justify the substantially higher cost.
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