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“CKD patch” to incorporate kidney disease measures into the AHA/ACC Pooled Cohort Equation: an
international individual-level data study from the CKD Prognosis Consortium (CKD-PC)
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ICKD Prognosis Consortium, Baltimore, MD

Background: Major guidelines emphasize measures of chronic kidney disease (CKD), estimated glomerular
filtration rate (eGFR) and urine albumin-to-creatinine ratio (ACR), as cardiovascular disease (CVD) risk
enhancers but often fail to specify how to incorporate them, partly because of missing CKD data in datasets
from which prediction models are derived for these guidelines.

Hypothesis: Our new approach, “CKD patch” (Circulation 2017;136:A16426), will usefully incorporate CKD
measures into the AHA/ACC Pooled Cohort Equation (PCE) for atherosclerotic CVD (ASCVD) risk prediction
without refitting traditional predictors and CKD measures in PCE-deriving datasets.

Methods: “CKD patch” calibrates predicted risk from a base model using two elements from external datasets:
1) the difference in observed vs. expected values of CKD measures; and 2) hazard ratios for CKD. In 13
cohorts in CKD-PC (n=101,145 without prevalent CVD), we cross-validated the development of “CKD patch”
by selecting one cohort at a time as a validation dataset and then developed the final “CKD patch” using all 13
cohorts. The outcome was incident ASCVD (myocardial infarction and stroke).

Results: Compared to the recalibrated PCE, “CKD patch” improved discrimination (cross-validated Ac-
statistic 0.006 [95%CI 0.003-0.010]) and reclassification (net reclassification index 0.034 [0.024-0.044]).
Median (interquartile range) ratio of newly calibrated to originally predicted ASCVD risk with the final “CKD
patch” was 1.57 (1.52-1.63), 1.29 (1.27-1.31), and 1.13 (1.11-1.16) for CKD at very high, high, and moderate
risk, respectively (Figure). In each CKD category, 24%, 12%, and 4.6% were reclassified from intermediate to
high ASCVD risk.

Conclusions: “CKD patch” provides for the first time an option to objectively calibrate ASCVD risk using
CKD measures without refitting in underlying datasets. Depending on CKD severity, 5-25% of persons with
CKD are reclassified as high risk using CKD data.
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