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HbAlc (A1C) measures the binding of circulating glucose to hemoglobin. Higher levels of
glucose in the blood contribute to more binding, and consequent higher levels of glycosylated
hemoglobin. Alc testing is the “gold standard” of diabetes management—so is diabetic
monitoring possible in patients with abnormal hemoglobin content?

Sickle cell anemia, or sickle cell trait, is a hereditary disorder of the blood. It is a form of anemia
distinguished by the presence of sickled hemoglobin (HgS) in circulation of RBCs.' Such genetic
variants of hemoglobin can affect the accuracy of HbAlc measurements. Because erythrocytes
are freely permeable to glucose, the level of glycosylated hemoglobin in a blood sample provides
a glycemic history of the previous 120 days, the average erythrocyte life span.” However in
sickle cell anemia, the number of RBCs is low because sickled cells have shorter life spans of
about 10 to 20 days.” Any condition that shortens erythrocyte survival will falsely lower HbAlc
test.* With some assay methods, A1C in patients with hemoglobinopathies result in falsely high
outcomes.” As a consequence, the actual average of blood glucose levels over the previous 3
months is overestimated. Therefore, the hemoglobin A1C test can lead to false outcomes
resulting in over-treatment or under-treatment of diabetes in patients with inherited hemoglobin
variants.

Reliable AIC tests, in which hemoglobin variants do not cause interference, are available. For
example hemoglobin S (HgS) and E (HgE) are prevalent variants in people of African,
Mediterranean, or Southeast Asian descent™’, yielding false results in Alc. Alternative forms of
testing such as glycated serum protein (fructosamine) should be considered for these patients.”

African Americans have an increased risk of inheriting the sickle cell trait. The sickle cell trait is
a disorder in which individuals have both hemoglobin A (HgA); the usual form of hemoglobin,
in addition to hemoglobin S (HgS); a variant. It is evidenced that 1 in 12 African Americans have
the sickle cell trait. Moreover, 14.7 percent of African Americans aged 20 years of age, or older
have diabetes.”’ Such confers that many African Americans have both diabetes as well as the
sickle cell trait.’ As a result, African Americans represent a population that warrants frequent
interferences in diabetic monitoring.

The National Glycohemoglobin Standardization Program (NGSP) provides information of
alternative assays for diabetic monitoring in patients with inherited hemoglobin variants in which
an accurate A1C result cannot be obtained. Alternative measures of average blood glucose
concentrations can be monitored using the fructosamine test, also called glycated serum protein
or glycated albumin. Limitations however exist. Although serum protein tests can be used to
estimate circulating blood glucose over a period time, it is however for a much shorter period,
usually over previous 2 to 3 weeks.” In all but one study, fructosamine demonstrated moderate to
strong correlation with A1C results and was recommended for use in cases of patients with
hemoglobinopathy. i



Due to the interferences observed in A1C reliability of patients with inherited genetic variants,
ongoing glycemic control in patients with hemoglobinopathy and diabetes should be evaluated
using an alternate method. Studies continue to support the fact that A1C is preferred assessment
of glycemic management in patients with diabetes. However, in cases in which a patient has a
know hemoglobinopathy, such as Sickle Cell Anemia (HgS), quarterly monitoring of glycemic
control using fructosamine will provide more reliable information.” This is turn ensures
meticulous evaluation of patient specific blood glucose levels creating the most appropriate
treatment regimens.

References

1 Dipiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM, eds. Pharmacotherapy: A
Pathophysiologic Approach 7™ ed. New York, NY: McGraw-Hill; 2008.

2 Goldstein DE, Little RR, Lorenz RA, Malone JI, Nathan D, Peterson CM: American Diabetes Association
Technical Review on Tests of Glycemia. Diabetes Care 18:896-909, 1995.

3 Sickle Cell Anemia. National Heart Lung and Blood Institute, Diseases and Conditions Index. NHLBI/NIH.
Revised February 2011. Accessed 14 March 2011 from
http://www.nhlbi.nih.gov/health/dci/Diseases/Sca/SCA_Whatls.html

4 Factors that Interfere with HbAlc Test Results. National Glycohemoglobin Standardization Program, 2010.
Accessed 10 March 2011 from http://www.ngsp.org/factors.asp

5 Sickle Cell Trait and Other Hemoglobinopathies and Diabetes: Important Information for Physicians. National
Diabetes Information Clearinghouse (NDIC). Accessed 10 March 2011 from
http://diabetes.niddk.nih.gov/dm/pubs/hemovari-A1C/index.htm

6 HgbAlc Assay Interferences. National Glycohemoglobin Standardization Program, 2010. Accessed 10 March
2011 from http://www.ngsp.org/factors.asp

7 Centers for Disease Control and Prevention. National Diabetes Fact Sheet: national estimates and general
information on diabetes and prediabetes in the United States, 2011. Atlanta, GA: U.S. Department of Health and
Human Services, Centers for Disease Control and Prevention, 2011.

8 Smaldone, Arlene. Glycemic Control and Hemoglobinopathy: When A1C May Not Be Reliable. Diabetes
Spectrum 21(1): 46-49, 2008.


http://www.nhlbi.nih.gov/health/dci/Diseases/Sca/SCA_WhatIs.html�
http://www.ngsp.org/factors.asp�
http://diabetes.niddk.nih.gov/dm/pubs/hemovari-A1C/index.htm�
http://www.ngsp.org/factors.asp�

