Structured Abstract

Background: While testing for glycemic control and urine albumin are widely recommended for persons with Types 1 and 2 diabetes mellitus, there has not been a systematic assembly of the literature to assess the risk relation between tests assessing long-term glycemic control or tests assessing the presence of microalbuminuria to future cardiovascular, peripheral vascular, renal, and neurological outcomes (all of which represent end-organ effects of long-term diabetes).   This report, commissioned by the American Association of Clinical Chemistry, systematically reviews the literature identifying the risk relation between testing for glycemic control and urine albumin with these important clinical outcomes.

Search Strategy: Electronic searches were completed of PubMED, and hand searching of key journals, conference proceedings, and references lists. 

Selection Criteria: Articles were included in this evidence report if they were English language reports of prospective studies in which original data was reported. It was required that one of the specific research questions be addressed in non-pregnant adults.

Data Collection and Analysis: Quality analysis and data abstraction were performed by pairs of reviewers. For each study question, evidence tables were developed and qualitative synthesis was completed.

Main Results:  The evidence supports a strong, graded relation between the level of glycated hemoglobin and the risk of two major microvascular complications of type 1 and type 2 diabetes, retinopathy and nephropathy.  These patterns are observed for various measures of glycated hemoglobin (i.e., HbA1c, HbA1, and total GHb).  Cohort studies evaluating coronary artery disease and peripheral arterial disease demonstrated a positive association with glycated hemoglobin exposure in persons with types 1 and 2 diabetes (although risk estimates were much smaller compared to the risk estimates for the microvascular complications). The risk relationship between cerebrovascular disease and glycated hemoglobin is less clear.  For studies on urine albumin, reporting of methods for measurement of urine albumin and reporting of cutoffs for microalbuminuria were varied.  The evidence supports the association of microalbuminuria at baseline with progression of kidney disease, all-cause death, and cardiovascular morbidity and mortality.  These relations appear to be graded with greater levels of urine albumin excretion at baseline predicting greater risk of these outcomes at follow up. 

Conclusions: Glycated hemoglobin was strongly associated with an increased risk of microvascular complications as well as macrovascular complications, although the association was weaker for macrovascular disease.  Microalbuminuria was associated with progression of chronic kidney disease and the development of cardiovascular morbidity, cardiovascular mortality, and all-cause death. This synthesis is limited by the significant heterogeneity in the measurements of glycated hemoglobin and microalbuminuria as well as heterogeneous measurements for clinical outcomes making comparisons across studies difficult.  For research on glycemic control, future work should focus on studying the relation between glycated hemoglobin exposure and the risk of neuropathy and macrovascular complications and determining whether there is a threshold for the effect of glycated hemoglobin on these outcomes.  Because of the heterogeneity in the literature on reporting of glycated hemoglobin, future cohort studies and clinical trials should aim to use standardized methods to allow risk comparison across studies.  For research on urine albumin, future work should seek to define the optimal and most feasible measures of microalbuminuria and to standardize measurement of microalbuminuria in persons with diabetes. Future research should also characterize the nature of the relation between microalbuminuria and outcomes.  
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