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Conversion of urine protein-creatinine to albumin-creatinine ratio for use in CKD risk equations
Keiichi Sumida!, Girish Nadkarni!, Kevan Polkinghorne!, Hiddo L. Heerspink!
ICKD Prognosis Consortium, Baltimore, MD

Background: Urine albumin-creatinine ratio (ACR) is a core component of CKD staging and used in equations
to predict the probability of adverse outcomes. However, many cohorts and health systems preferentially
measure urine protein-creatinine ratio (PCR) rather than ACR. These assays measure different protein
components and thus are not amenable to harmonization at low levels. On the other hand, higher levels of PCR
may be convertible to ACR for use in staging and risk equations.

Methods: We included cohorts in the CKD Prognosis Consortium with outpatient measures of PCR and ACR
performed <90 days of each other, developing an equation for conversion using linear regression. Analyses
were performed using all available data within individual cohorts, accounting for multiple records per person,
and then meta-analyzed using random effects, using linear splines to model log-PCR with a knot at 500 mg/g.

Results: There were 11 cohorts with 34,708 participants included from North America, Europe, and Japan.
Average age was 58 years (SD, 16), 50% were female, and 7.4% were black. Median ACR was 181 mg/g
(IQR, 51-304), and median PCR was 373 mg/g (152-654). There was no relationship between ACR and PCR
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at PCR <50 mg/g; these values were excluded. Above PCR 50 mg/g, there was a slightly shallower slope at
PCR =500 mg/e (p=0.001), Relationships between PCR and ACR were similar across cohorts and thus
amenable to meta-analysis. (Figure)

Conclusions: Guidelines recommend measurement of ACR, However, when ACR is not available, we
developed an equation to convert PCR levels =50mg/g to ACR for use in risk equations.
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Figure: Relationship between PCR and ACR in 11 studies
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ACR=EXP(1.486702*LN(MIN(PCR,500)/200)+1.10537 2*LN(MAX(PCR,500)/500)+3.99156)
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