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Hemoglobin A1C - Fundamental to Diabetes Care

 Standard measure used to monitor glycemic control in persons
with diabetes

—Used to monitor and guide treatment
» Screening and diagnostic test for prediabetes and diabetes

» Surrogate endpoint for clinical trials of glucose-lowering
therapies in type 1 and type 2 diabetes trials (FDA criteria)



Advantages of HbA1c for Diabetes Diagnosis and Care

* Less biologic variability (vs fasting or 2-hr glucose)

* Index of overall glycemic exposure

» Well-standardized assay methods

 Eliminates the need for fasting or timed samples

 Relatively unaffected by acute factors (activity, diet, acute iliness)
« Familiar to patients and providers

 Associated with major complications of diabetes, with stronger associations
than fasting glucose



Limitations of HbA1c?

1) Assay interferences

— Some Hb traits interfere with interpretation of HbA1c assays, but this
is not true for the majority of Hb variants: www.ngsp.org

2) Some conditions interfere with HbA1c test results

— Altered red cell turnover, e.g. hemolytic anemia, transfusions,
pregnancy, major blood loss

»Slightly higher levels of HbA1c in African Americans

- This has been cited repeatedly as a “limitation” of the HbA1c
test

- This is NOT a limitation of the HbA1c assay



http://www.ngsp.org/

“...the use of HbA1c levels for diagnosing diabetes mellitus or prediabetes

[in African Americans] is ill-advised.”
Nature Reviews Endocrinology 6, 589-593; October 2010

“Plasma glucose level is more valid than hemoglobin A1c for diagnosing
prediabetes or diabetes in black persons.” Endocr Pract. 2012; 18:356-362

“A1c may not be valid for assessing and comparing glycemic control
across racial and ethnic groups or as an indicator of health care
disparities.” biab Care 2007; 30(10):2453-2457

“In African descent populations in the United States, the utility of HbA1c is
limited in screening for glycemic status, determining care methods,
assessing risk of type 2 diabetes complications, or analyzing health

disiarities. ” Prev Chronic Dis 2021:18:200365



“Racial Differences” in HbA1c in Adults without Diabetes

Mean HbA1c (%-points) in Adults without Diabetes According to Race/Ethnic Group, Popn-Based Cohorts

Study Pop’n
HCHS/SOL (Hispanic)
i 54 5.5 NHANES 2007-2012 (White)
5.6 9.3 - CARDIA
5.4 5.3 5.3 NHANES 1999-2014
5.9 5.6 - ARIC

References: Avilés-Santa et al, 2016; Carson et al, 2016; Selvin et al,




Distributions of hemoglobin and HbA1c in young, healthy
adults (NHANES)

Difference in HbA1c between Black and White Adults: ~0.2 %-points
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Strong link between A1C and clinical outcomes

« Large and robust literature linking HbA1C with clinical outcomes

— No evidence for racial differences in associations with outcomes or
in clinical trials of glucose-lowering interventions (e.g. subgroup
analysis in ACCORD)

* Most studies show higher risk of diabetes (e.g. DPP Trial) and its
complications in Black adults and other racial or ethnic minority groups
compared to White adults

* No racial differences in the correlations of HbA1c with average glucose
(via CGM) or with fasting glUCOSG -Bergenstal et al 2018, Ann Int Med




No Evidence for Racial Differences in the Association of
HbA1C with Complications of Diabetes

Annals of Internal Medicine ORIGINAL RESEARCH

Racial Differences in Glycemic Markers: A Cross-sectional Analysis of
Community-Based Data

Elizabeth Selvin, PhD, MPH; Michael W. Steffes, MD, PhD; Christie M. Ballantyne, MD; Ron C. Hoogeveen, PhD; Josef Coresh, MD, PhD;
and Frederick L. Brancati, MD, MHS

No Racial Differences in the
Association of Glycated Hemoglobin
With Kidney Disease and
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For a difference, fo be a difference, must make
a difference.

- Gertrude Stein (attributed to...)




Why are there small but systematic differences in
HbA1C by race?

* Glucose-independent race differences in HbA1C are small
—~0.2 %-points in HbA1c

— In diabetes, any non-glycemic determinants will typically be dwarfed
by differences in true hyperglycemia

- Small differences in HbA1C between groups (e.g. blacks vs whites)
may be explained by “hematologic differences” in a subgroup

— Emerging data suggest genetic differences in a subgroup may
underlie small differences in HbA1c that are independent of
glycemia

Sources: Selvin et al Ann Int Med 2011; Selvin et al Diabetes Care 2013; Selvin Diabetes Care 2016
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Genetic differences #* Race differences

« Some of the emerging genetic variations associated with
hemoglobin and HbA1C vary by race/ethnicity

— Likely a subgroup, i.e. not ALL Black adults

— Uncommon genetic variations are likely driving race differences in
distributions of hemoglobin and HbA1c in the population

 Conditions that affect red cell turnover, hemoglobin, and/or
HbA1c may overlap with race but are NOT race




Key points

* The strong link between HbA1c and complications in both Black and
White adults = critical clinical importance for use of HbA1c

* Race is an extremely poor proxy for unknown genetic variation

* Race is not a precise construct; we need to move beyond “race-
based analyses” to better understand non-glycemic factors that may
be relevant and reduce real disparities in diabetes




Where to go from here?

* More work to understand contribution of non-glycemic factors to
HbA1c

— E.g., ongoing genetics work that relates to hematologic genetic variants

* Race is not a precise construct and a poor surrogate for differences
in underlying causes of disease risk

— “Race-based medicine” is disquieting
— Major causes of disparities in diabetes are not “hematological”




Implications of Racial Differences in HbA1C

* Current evidence supports similar interpretation of HbA1c test
results across all race and ethnic groups for diagnosis and
treatment of diabetes

» Calls for “race-specific” cut-points for diabetes are misguided and
draw attention away from real health disparities

— In the absence of an understanding of the full genetic determinants of
HbA1c any “race-specific” approaches will be WRONG

* In the short term and from a pragmatic standpoint, we can use a
combination of fasting glucose and HbA1c to diagnose
diabetes and pay attention to any discordance




HbA1c is a Useful and Valid Test Across Race/ethnic
Groups

* Genetic differences #* Race differences

* Discouraging use of HbA1c in certain race or ethnic groups
could worsen diabetes disparities

* For clinical cut-points and medical decision-making, we need to
understand underlying causes of group-level differences and
focus on objective, biological measures




THANK YOU

it




