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Appendix A: 2016 “Standards of Care of Diabetes” ADA Guidelines 

Please see next page. 
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Appendix B: Proposed Labeling Afinion HbA1c Dx 

Please see next page. 

 





Alere Afinion™ HbA1c Dx
For use with the Alere Afinion™ AS100 Analyzer. 

This device has significant negative interference with fetal 
hemoglobin (HbF). HbA1c results are invalid for patients with 
abnormal amounts of HbF including those with known Heredity 
Persistence of Fetal Hemoglobin. Refer to the Analytical specificity 
and Limitations sections in this package insert for details.

CLIA statement
Alere Afinion™ HbA1c Dx is categorized as a moderately complex 
assay under the Clinical Laboratory Improvement Amendment of 1988 
(CLIA`88).

PRODUCT DESCRIPTION
Intended use
Alere Afinion™ HbA1c Dx is an in vitro diagnostic test for quan itative 
determination of glycated hemoglobin (% hemoglobin A1c, HbA1c) in 
human whole blood. 

This test is to be used as an aid in the diagnosis of diabetes and as an 
aid in identifying patients who may be at risk for developing diabetes.  

The measurement of % HbA1c is recommended as a marker of long-
term metabolic control in persons with diabetes mellitus.

Summary and explanation of the test
The human erythrocyte is freely permeable to glucose. Within each 
erythrocyte a slow, continuous, non-enzymatic process between 
hemoglobin A and various sugars takes place. The product formed is 
known as glycated hemoglobin, or glycohemoglobin1. 

An International Expert Committee has concluded that measurements 
of HbA1c can be used to diagnose diabetes mellitus and iden ify 
pa ients that may be of risk of developing diabetes2.

The chronic elevated blood sugar level of persons with diabetes 
mellitus will over ime cause damage to the small vessels of the body. 
This damage develops slowly over years and is known to cause late 
complications. Good metabolic control, i e. lowering the % HbA1c, has 
proven to delay the onset and slowing the progression of diabetes late 
complications3,4,5. 

Principle of the assay
Alere Afinion™ HbA1c Dx is a fully automated boronate affinity 
assay for the determination of the percentage of hemoglobin A1c in 
human whole blood.

The Alere Afinion™ HbA1c Dx Test Cartridge contains all of the 
reagents necessary for the determination of % HbA1c. The sample 
material is collected with the integrated sampling device before the 
Test Cartridge is placed in the cartridge chamber of the Alere 
Afinion™ AS100 Analyzer. The blood sample is then automatically 
diluted and mixed with a solu ion that releases hemoglobin from the 
erythrocytes. The hemoglobin precipitates. This sample mixture is 
transferred to a blue boronic acid conjugate, which binds to the cis-
diols of glycated hemoglobin. This reaction mixture is soaked through 
a filter membrane and all precipitated hemoglobin, conjugate-bound 
and unbound (i.e. glycated and non-glycated hemoglobin) remains on 
the membrane. Any excess of conjugate is removed with a washing 
reagent.
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• HbAE 24% 
• HbAS 39% 
• HbF 7%
• Acetylated Hb   4.6 mg/mL
• Carbamylated Hb 13.8 mg/mL
• Labile (pre-glycated) Hb 11.4 mg/mL

Limitations of the test
This test should not be used to diagnose: 
- diabetes during pregnancy
- patients with an elevated fetal hemoglobin (HbF >7%) such as 

hereditary persistence of fetal hemoglobin (HPFH) 
- patients with a hemoglobinopathy but normal red cell turnover (e.g. 

sickle cell trait) 
- patients with abnormal red cell turnover (e.g., anemias from 

hemolysis and iron deficiency) 
- patients with iron deficiency and hemolytic anemia, various 

hemoglobinopathies, thalassemias, hereditary spherocytosis, 
malignancies, and severe chronic hepa ic and renal disease 

- patients hat have received a blood transfusion within the past 3 
weeks 

- patients hat have received cancer chemotherapy within the past 3 
weeks

In cases of rapidly evolving type 1 diabetes the increase of HbA1c 
values might be delayed compared to the acute increase in glucose 
concentrations. In these conditions diabetes mellitus must be diagnosed 
based on plasma glucose concentration and/or the typical clinical 
symptoms. 

HbA1c testing should not replace glucose testing for type 1diabetes, 
in pediatric patients and in pregnant women.

• Diluted samples cannot be used with Alere Afinion™ HbA1c Dx.
• Coagulated or hemolyzed samples cannot be used with Alere Afinion™ 

HbA1c Dx.
• If the sample has a hemoglobin value below 6 g/dL or above 20 g/dL, no 

test result will be reported and an informa ion code will be displayed.

Interference
No significant interference (< 7%) was observed up to the following
concentra ions:
• Bilirubin conjugated 600 mg/L 
• Bilirubin unconjugated 600 mg/L 
• Glucose 10 g/L 
• Lipids (as Intralipid) 10 g/L 
• Rheumatoid factor 780 000 IU/L 
• Total protein 150 g/L 
• Glycated albumin 7.7 g/L 

Over-the-counter and prescription drugs: 
• Acetaminophen 200 mg/L 
• Acetylcysteine 1663 mg/L 
• Acetylsalicylic acid 1000 mg/L 
• Ampicillin 1000 mg/L 
• Ascorbic acid 300 mg/L 
• Cefoxitin 2500 mg/L 
• Cyclosporine A 5 mg/L 
• Cyclosporine C 5 mg/L 
• Doxycycline 50 mg/L 
• Glyburide 1.9 mg/L 
• Heparin 5000 U/L 
• Ibuprofen 500 mg/L 
• Levodopa 20 mg/L 
• Metformin 40 mg/L 
• Methyldopa 20 mg/L 



• Metronidazole 200 mg/L 
• Phenylbutazone 400 mg/L 
• Rifampicin 64 mg/L 
• Salicylic acid 599 mg/L 
• Theophylline 100 mg/L 

• Hemolysis (in vitro) 14% 
• Anticoagulants (K2-EDTA, K3-EDTA, Li-Heparin, Na-Heparin, 

NaF/Na2-EDTA, NaF/K-oxalate and Na-citrate) at concentrations 
normally used in blood collection tubes do not interfere.

Important!
It is possible that other substances and/or factors not listed above may 
interfere wi h the test and cause false results.

QUALITY CONTROL
Quality control testing should be done to confirm hat your Alere Afinion™
AS100 Analyzer System is working properly and providing reliable results.
Only when controls are used routinely and he values are within acceptable 
ranges can accurate results be assured for patient samples.

Each laboratory site can benefit from establishing a quality control plan. 
The laboratory director should determine whether additional testing is 
appropriate for their laboratory.

It is recommended to keep a permanent record of all   quality control 
results. The Alere Afinion™ AS100 Analyzer automa ically stores he 
control results in a separate record. Consult he Alere Afinion™ AS100 
Analyzer User Manual.

Control material
Alere Afinion™ HbA1c Control from Alere is recommended for routine 
quality control tes ing. Consult he Alere Afinion™ HbA1c Control Package 
Insert.

Frequency of control testing
Controls should be analyzed:
• Wi h each new shipment of Alere Afinion™ HbA1c Dx test kits.
• Wi h each new lot of Alere Afinion™ HbA1c Dx test kits.
• At least every 30 days.
• When training new operators in correct use of the Alere Afinion™ 

HbA1c Dx and he Alere Afinion™ AS100 Analyzer.
• Anytime an unexpected test result is obtained.

If local, state and/or federal regulations require more frequent testing of
control materials, then quality control should be performed in compliance
with hese regulations.  

Verifying the control results
The measured value should be within the acceptable limits stated for the 
control material. Consult the Alere Afinion™ HbA1c Control package 
insert.

If the result obtained for the Alere Afinion™ HbA1c Control is outside the 
acceptable limits, make sure that:
• patient samples are not analyzed until control results are within 

acceptable limits.
• the control vial has not passed its expiry date.
• the control vial has not been in use for more than 60 days.
• the control vial and Alere Afinion™ HbA1c Dx Test Cartridges have 

been stored according to recommendations.
• there is no evidence of bacterial or fungal contamination of the control 

vial.
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SYMBOLS
The following symbols are used in the packaging material for Alere 
Afinion™ HbA1c Dx. 

Rx only Federal law restricts this device to sale by or on 
the order of a licensed healthcare practitioner. 
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Appendix C: Agency review of diagnostic HbA1c devices 

For monitoring patients with diabetes, clinicians generally interpret a difference of 0.5% HbA1c 
between successive patient samples as a significant change in glycemic control (Weykamp C, 
2013; Lenters-Westra E 2014b). For diagnostic purposes, the margins of clinical decision limits 
for HbA1c distinguishing between a normal, pre-diabetes, or diabetes diagnosis are also quite 
narrow (see section II). Therefore, it is critical that HbA1c methods intended for use as an aid in 
the diagnosis and/or risk assessment of diabetes are as accurate and precise as possible.  

In 510(k) submissions for HbA1c test systems with a diagnostic intended use, sponsors must 
demonstrate substantial equivalence of their device with a legal predicate, which includes 
fulfilling the special controls requirements specific to 21 CFR 862.1373. During the pre-market 
review, FDA assesses the performance of diagnostic HbA1c devices in the following areas: 

1. Precision 

Sponsors must demonstrate repeatability (within-run) and reproducibility (between-run, 
between-day, between-instrument) imprecision in blood samples containing approximately 
5.0%, 6.5%, 8.0%, and 12% HbA1c. This testing must evaluate precision over a minimum of 
20 days. At least three lots of reagents should be evaluated on each of at least three 
instruments. 

2. Linearity 

Sponsors should demonstrate that their device generates linear results across the claimed 
measuring range of the device. 

3. Traceability 

Sponsors must demonstrate initial and annual standardization verification by a 
glycohemoglobin standardization certification program, such as NGSP. The NGSP 
certification process evaluates agreement of each method using one lot of reagents and 
calibrators, one instrument, and one application on venous whole blood samples under 
optimized testing conditions. 

4. Limit of Detection 

Sponsors should demonstrate the Limit of Blank (i.e., signal “noise” generated in a blank 
sample), Limit of Detection, and Limit of Quantification (i.e., the lowest concentration that 
can be quantified) for their assay. 
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5. Analytical Specificity 

a. Exogenous and endogenous interference 

Sponsors should demonstrate whether or not there are any endogenous substances (e.g., 
triglycerides, etc.) or pharmaceutical compounds (e.g., metformin, etc.) that could 
interfere with their device and cause false test results if present in a blood sample. If 
applicable, the sponsor should also investigate the effect of hemolysis on test results. 

b. Cross reactivity with hemoglobin derivatives 

Sponsors should demonstrate whether or not there is any interference by acetylated 
hemoglobin, carbamylated hemoglobin, labile HbA1c, glycated albumin, HbA10, and 
HbA1a+b. 

c. Hemoglobin variant interference 

Sponsors must demonstrate that there is little to no interference from common 
hemoglobin variants, including Hemoglobin C, Hemoglobin D, Hemoglobin E, 
Hemoglobin A2, and Hemoglobin S. In addition, sponsors should also evaluate any 
possible interference by Hemoglobin F. 

6. Accuracy 

Sponsors must evaluate at least 120 blood samples spanning the claimed measuring range of 
the device and compare the results of their device to results obtained by a standardized test 
method. Results must demonstrate little or no bias compared to the standardized method and 
total error at 5.0%, 6.5%, 8.0%, and 12.0% HbA1c must be ≤ 6%. For example, if the true 
value of a blood sample (as determined by the standardized test method) is 6.5%, the device 
may be expected to return test results as low as 6.1% or as high as 6.9% and still be within 
the total error requirements. At 5.0%, the expected range would be 4.7-5.3%, at 8.0%, the 
expected range would be 7.5-8.5%, and at 12.0%, the expected range would be 11.3-12.7%. 

7. Matrix comparison (if applicable) 

Sponsors should demonstrate that all sample matrices (e.g., different anticoagulants in blood 
collection tubes) produce equivalent test results when used with their device. If capillary 
samples are claimed, more robust precision and accuracy studies on capillary samples are 
necessary to demonstrate that the pre-analytical and sample collection steps do not 
unacceptably increase total error. 
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8. Additional review considerations for POC diagnostic HbA1c devices 

Compared to assays intended for use in central laboratories, FDA evaluates additional 
variables for assays intended to be used in POC settings. In particular, FDA expects sponsors 
to demonstrate acceptable precision and accuracy with minimal bias in the hands of the 
intended users. The user demographic and level of training necessary for these performance 
tests depends on the complexity of the POC settings claimed (see section V). Special 
considerations for precision and accuracy studies for POC devices include: 

a. Sample type 

Typically, POC HbA1c devices are formulated to assess venous whole blood samples. 
Some POC devices, like the Afinion HbA1c test system, also accept capillary fingerstick 
blood samples. These matrices may perform quite differently from each other as well as 
from the standardized comparator method. Therefore, sponsors should demonstrate that 
precision and accuracy in all matrices (venous whole blood and capillary fingerstick 
samples, as applicable) are within an acceptable margin of error. 

b. POC precision 

For a robust assessment of repeatability and reproducibility by the intended users, 
sponsors should conduct a separate POC precision study. Users with training/education 
levels comparable to the intended user population should perform testing of all applicable 
sample matrices at multiple (typically at least three) POC sites using multiple reagent lots 
and multiple instruments. The chosen POC sites should represent all areas where the 
device may be used. 

c. POC accuracy 

Sponsors should demonstrate that intended users can use their device to obtain accurate 
test results in a realistic POC environment. For POC HbA1c devices, sponsors typically 
provide accuracy data from at least three POC sites. The chosen POC sites should 
represent all areas where the device may be used. 




