
Clinical Decision Tool Reviews 

Review of the Fructosamine to Hemoglobin A1c Calculator 
Michelle D. Lundholm, M.D.1

1 Department of Endocrinology, Diabetes, and Metabolism, Medical Specialties Institute, Cleveland Clinic 

Evidence to Action: Official Journal of MDCalc 
Vol. 032026, Issue 01, 2026 

Article Information 
Keywords: Fructosamine, HbA1c, 
A1c, Hemoglobin A1c, diabetes, 
albumin, blood sugar, glucose, 
glycemic control 

https://doi.org/10.65357/
001c.166066 

Abstract 
Fructosamine is a glycated serum protein marker that reflects average glycemia 
over the prior 2-3 weeks and is useful when HbA1c is unreliable due to altered red 
blood cell turnover or hemoglobin variants. As fructosamine lacks standardized 
targets, this fructosamine to HbA1c calculator may be useful to contextualize 
fructosamine readings. However, this calculator has not been validated and is not 
recommended for use by any major guidelines. Therefore fructosamine-derived 
HbA1c estimates should be interpreted cautiously and used alongside 
complementary measures of glycemic assessment such as self-monitored glucose 
or continuous glucose monitoring. 

i. how to use 

When to Use 

This fructosamine to hemoglobin A1c (HbA1c) calcula
tor may be used in glycemic surveillance in diabetes when 
direct measurements of HbA1c are unreliable due to al
tered red blood cell turnover or hemoglobin structure, in
cluding hemoglobinopathies, anemia, chronic kidney dis
ease, and recent blood transfusion, or assay interference. 

Pearls / Pitfalls 

Fructosamine reflects non-enzymatic glycation of serum 
proteins—predominantly albumin—and estimates mean 
glycemia over the prior 2-3 weeks, independent of ery
throcyte lifespan. Since fructosamine depends on serum 
protein concentration and turnover, fructosamine 
should not be used in conditions that alter protein syn
thesis, loss, or catabolism. Thus, fructosamine should not 
be used in the setting of chronic liver disease (reduced 
albumin synthesis), nephrotic syndrome, burns, or pro
tein-losing enteropathies (increased protein loss), hyper
thyroidism (accelerated protein turnover), multiple 
myeloma or polyclonal gammopathies (increased or ab
normal circulating immunoglobulins), or malnutrition 
or hypoalbuminemia from any cause. 

Fructosamine reflects mean glycemia over a substan
tially shorter interval than HbA1c (approximately 2-3 
weeks vs. 2-3 months), owing to the shorter half-life of 
circulating serum proteins compared with erythrocytes. 
As a result, fructosamine is more responsive to rapid 
changes in glycemic control, which may be advantageous 
in clinical contexts where frequent feedback is desirable, 

such as pregnancy or during short-term therapeutic inter
ventions. 

This calculator was derived in a population with a 
mean HbA1c of approximately 8%, and may not perform 
as well at the extremes of glycemic control.1 

Interpretation of fructosamine is further limited by 
a lack of assay standardization, precluding the establish
ment of universally accepted diagnostic thresholds or 
treatment targets in diabetes care. In addition, unlike 
HbA1c, fructosamine has not been robustly linked to the 
long-term risk of microvascular or macrovascular compli
cations and evidence supporting its use as a surrogate out
come remains limited.2 

Why Use 

Fructosamine may be useful as a surrogate marker in in
stances where HbA1c is not accurate. However, fruc
tosamine lacks standardized diagnostic thresholds or tar
gets. To facilitate clinical interpretation, this calculator 
expresses fructosamine values as an estimated HbA1c 
equivalent, leveraging familiarity with HbA1c goals. 

ii. next steps 

Advice 

Interpret fructosamine and fructosamine-derived 
HbA1c estimations in conjunction with complementary 
measures of glycemia, including self-monitored blood 
glucose, continuous glucose monitoring (CGM), or gly
cated albumin, to corroborate trends and avoid misclassi
fication of glycemic control. 
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Management 

Diabetes care focuses on maintaining healthy blood sugar 
levels through a personalized combination of lifestyle in
terventions and appropriate pharmacologic therapy. Reg
ular exercise, nutritional planning, and weight control 
form the foundation of management, supported by med
ications and ongoing clinical monitoring to reduce the 
risk of long-term complications. Treatment goals should 
be tailored to each individual, carefully weighing the ad
vantages of tighter glucose control against factors such as 
hypoglycemia risk, comorbidities, treatment burden, and 
patient preferences. 

iii. evidence 

Evidence Appraisal 

Cohen et al. derived the correlation between HbA1c and 
fructosamine in 2003 by measuring both values in a co
hort of 153 patients seen for diabetes at a university hos
pital-based clinic and private endocrinology office, mean 
age 47 years, 55% female, 78% Caucasian, 47% with type 
1 diabetes, and 46% with type two diabetes.1 Patients 
were excluded if they had known hemoglobinopathies or 
red blood cell disorders. The population’s mean HbA1c 
was 7.9% and mean fructosamine was 367 μmol/L. Their 
equation was defined by regression and had a Pearson’s 
correlation coefficient (r) of 0.78. The regression line did 
not differ by sex in subgroup analyses. The authors noted 

good correlation but also substantial scatter. The article 
went on to explore the glycation gap, or the difference be
tween the estimated and actual HbA1c, and its associa
tion with development of diabetic nephropathy. 

This equation was endorsed by the British Medical 
Association when it was used in their Quality and out
comes framework guidance in 2006 which is archived in 
the National Quality Measures Clearinghouse.3 

However, this fructosamine to HbA1c calculator has 
never been validated. Other variations of the equation 
have been proposed, most notably Dang et al. in 2015 
studied the relationship between HbA1c and fruc
tosamine in 74 children and adolescents in Korea and 
generated their own equation4: 

HbA1c (%) = (Fructosamine μmol/L + 
45.84)/48.55 

The American Diabetes Association recommends the 
use of fructosamine as an adjunctive marker in addition 
to fingerstick and CGM data in patients in whom HbA1c 
is unreliable.2 However, the evidence base is weaker for 
fructosamine than it is for HbA1c and no standardized 
conversion has been endorsed. Therefore, results should 
be interpreted cautiously with use alongside glucose data. 

Formula 

HbA1c (%) = 0.017*Fructosamine (μmol/L) + 1.61 
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