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Clinical Utility:
Haptoglobin genotype is a screening for diabetic patients at risk for
cardiovascular disease (CVD). Haptoglobin (Hp) is an acute phase protein
that binds to freely circulating hemoglobin to prevent iron-mediated oxidative
damage to blood vessels. Haptoglobin exists as two distinct forms, Hp1 and
Hp2. The longer Hp2 form has been associated with cardiovascular (CVD)
events and mortality in individuals with type 2 diabetes (T2DM). Haptoglobin
allele frequency in European populations is 40% for Hp1 and 60% for Hp2.

Useful For:
•
•
•

Identification of diabetic patients who are most at risk for
cardiovascular disease for risk stratification purposes
Identification of those diabetic patients who may benefit from
Vitamin E therapy to prevent oxidative vascular damage
May aid in the evaluation of new therapies to prevent CVD in the
diabetic patient

Risk Levels by Genotype

ØØ Hp2-2 genotype–predicts
highest risk for CVD in
diabetics.
ØØ Hp1-2 genotype–predicts
intermediate risk for CVD in
diabetics.
ØØ Hp1-1 genotype–predicts
lowest risk for CVD in
diabetics.

Assay Interpretation:
In patients with diabetes, the antioxidant capacity of Hp for glycosylated
hemoglobin is reduced. Hp1 has a smaller molecular weight that allows Hp
to enter the extravascular space. The increased size of Hp2 prevents its
entrance into the extravascular space and prolongs clearance of free
hemoglobin from the circulation. The Hp2 genotype predicts the highest risk
for CVD in diabetes, Hp1-2 predicts intermediate risk and Hp1-1 predicts
the lowest risk. The genotype of Hp does not predict CVD risk in the
general population. Hp2-2 has been associated with a 2–3 fold increased
incidence of atherothrombosis in individuals with diabetes (DM) in 10
longitudinal studies compared to DM individuals not homozygous for this
duplication
(Hp1-1/1-2).
Haptoglobin genotype is a predictor of CVD in the diabetic population but
not in the general population. Diabetic patients with the Hp2-2 are 5x more
likely to have a CVD than patients with Hp1-1. Patients with an Hp1-1
genotype are at decreased risk for retinopathy, nephropathy and
microvascular complications. Consider the implementation of 400U of
vitamin E (daily) for diabetic patients with Hp2-2 genotype to provide
additional antioxidant coverage for prevention of CVD, as demonstrated in
the ICARE study.

CPT Code: 81479

HAPTOGLOBIN
MONOGRAPH
References:

1.Vardi M, Levy NS, Levy AP Vitamin E in the prevention of cardiovascular disease: the importance of proper patient selection.J Lip id Res.
2013 Sep;54(9):2307-14.
2.Levy AP, Blum S. Pharmacogenomics in prevention of diabetic cardiovascular disease: utilization of the haptoglobin genotype in determining
benefit from vitamin E. Expert Rev Cardiovasc Ther. 2007 Nov;5(6):1105-11. Review
3.Milman U et Vitamin E supplementation reduces cardiovascular events in a subgroup of middle-aged individuals with both
type 2 diabetes mellitus and the haptoglobin 2-2 genotype: a prospective double-blinded clinical trial.
Arterioscler Thromb Vasc Biol. 2008 Feb;28(2):341-7. Epub 2007 Nov 21.
4.Veiner HL et. al Pharmacogenomic interaction between the Haptoglobin genotype and vitamin E on atherosclerotic plaque progression and
stability. Atherosclerosis. 2015 Mar;239(1):232-9. doi: 10.1016/j.atherosclerosis.2015.01.008.
Epub 2015 Jan 14.
5.Costacou T et al. The haptoglobin 1 allele correlates with white matter hyperintensities in middle-aged adults with type 1 diabetes.
Diabetes. 2015
Feb;64(2):654-9. doi: 10.2337/db14-0723. Epub 2014 Sep 11.
6.Chapelle JP, Albert A, Smeets JP, Heusghem C, Kulbertus HE. Effect of the haptoglobin phenotype on the size of a
myocardial infarct. N Engl J Med 1982;307:457-463.
7.Levy Y, Blum S, Levy AP. Antioxidants in the prevention of atherosclerosis: the importance of proper patient selection. Clin Nutr 2009
Oct 28 (5) 581-2.

CPT Code: 81479

