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We readwith concern the article by Lewis
et al. (1) regarding HbA1c analysis in the
Vitamin D and Type 2 Diabetes (D2d)
Study. Although the article focused on
reporting the presence of hemoglobin
(Hb) variants after incidental detection
of variants by HbA1c high-performance
liquid chromatography (HPLC) methods,
there was also clear mention of a lack of
interference from HbS and HbC with the
HbA1c assay used for the studydthe
Tosoh G8 HPLC. Unfortunately, although
the authors claim that there is no inter-
ference of these common Hb variants
with the Tosoh G8 method, there is clear
evidence to the contrary. Our study (2)
clearly showed a statistically and clinically
significant bias in results from this
methodwith all four commonHb variants
(HbAS, AC, AD, AE). This variant interfer-
ence study was published in early 2016,
but the actual sample analysis occurred in
early 2015 and the interferencemay have
begun as early as 2014. TheNGSPwebsite
(3) indicates that this bias is “clinically sig-
nificant” (defined as.67% at 6% and/or
9% HbA1c). The Tosoh G8 showed an ac-
tual bias of almost 0.8% HbA1c at the 9%
HbA1c level. The recommendation by the
NGSP and others is to use a method that
does not show interference in order to
report an accurate result. This is impor-
tant in routine clinical care, but it is also
essential for important clinical studies

such as D2d where 2.2% of participants
had an Hb variant.

For some methods, variant interference
is an issue that is consistent with the
method and does not change over time
unless major changes are made to the
method. However, with ion exchange
HPLC methods, subtle changes in software
or reagents can cause changes in the way
each variant is eluted off the column and
can thus affect the degree of variant inter-
ference. Even small statistically significant
interferences that are not clinically signifi-
cant can impact researchstudiesandclinical
trials. For example, a recent article (4) con-
cluded that individuals with sickle cell
trait (HbAS) had significantly lower
HbA1c for any given fasting or postpran-
dial glucose concentration. This conclu-
sion is likely in error given that the
HbA1c methods used for the study, al-
though not showing clinically significant
interference during the time period in
which the samples were analyzed, did
show statistically significant biases com-
parable to thedifferences reported by the
authors. Therefore, the conclusion that
HbA1c results in individuals with sickle
cell trait are lower than those in subjects
without sickle cell trait may be incorrect.

HbA1c measurement has improved
tremendously over the years. With im-
provement in method precision, we are
now able to detect small interferences

due to Hb variants. These interferences
might not always be significant in clini-
cal settings but could still affect clinical
studies. More importantly, as in the case
of the Tosoh G8, interferences for some
methods can change over time and these
changes can result in clinically significant
interference. Even though Tosoh has
been able to alleviate these interferences
by changing their software, this new soft-
ware version is still not available in the
U.S. Laboratories and physicians need to
be aware of HbA1c method interferences
so that accurate results can be reported
for patient care and clinical studies.

Duality of Interest. No conflicts of interest rele-
vant to this article were reported.

References
1. Lewis MR, Macauley RC, Sheehan PR, et al.;
D2d Research Group. Management of hemoglo-
bin variants detected incidentally in HbA1c testing:
a common problem currently lacking a standard
approach. Diabetes Care 2017;40:e8–e9
2. Rohlfing C,Hanson S,WeykampC, et al. Effects
of hemoglobin C, D, E and S traits on measure-
ments of hemoglobin A1c by twelvemethods. Clin
Chim Acta 2016;455:80–83
3. NGSP. HbA1c assay interferences [Internet],
2016. Available from http://www.ngsp.org/
interf.asp. Accessed 10 April 2017
4. Lacy ME, Wellenius GA, Sumner AE, et al. As-
sociation of sickle cell trait with hemoglobin A1c in
African Americans. JAMA 2017;317:507–515

University of Missouri School of Medicine, Columbia, MO

Corresponding author: Randie R. Little, littler@health.missouri.edu.

© 2017 by the American Diabetes Association. Readers may use this article as long as the work is properly cited, the use is educational and not for profit,
and the work is not altered. More information is available at http://www.diabetesjournals.org/content/license.

Randie R. Little and Curt L. Rohlfing

Diabetes Care Volume 40, October 2017 e149

e-LETTER
S
–
C
O
M
M
EN

TS
A
N
D
R
ESP

O
N
SES

https://doi.org/10.2337/dc17-0731
http://www.ngsp.org/interf.asp
http://www.ngsp.org/interf.asp
http://crossmark.crossref.org/dialog/?doi=10.2337/dc17-0731&domain=pdf&date_stamp=2017-09-02
mailto:littler@health.missouri.edu
http://www.diabetesjournals.org/content/license


RESPONSE TO COMMENT ON LEWIS ET AL.

Management of Hemoglobin Variants
Detected Incidentally in HbA1c Testing:
A Common Problem Currently Lacking
a Standard Approach. Diabetes Care
2017;40:e8–e9
Diabetes Care 2017;40:e150–e151 | https://doi.org/10.2337/dci17-0020

We thank Drs. Little and Rohlfing for their
comments (1) regarding our article on the
management of incidental detection of
hemoglobin (Hb) variants in HbA1c testing
(2). We agree that awareness of the po-
tential for interference to affect HbA1c
results is essential in research and clinical
care. Multiple studies (including that of
Lin et al. [3]) prior to the 2016 article by
Rohlfing et al. (4) had yielded no evidence
of clinically significant bias resulting from
HbAS or HbAC variants in Tosoh G8 re-
sults. In the Vitamin D and Type 2 Diabe-
tes (D2d) Study, we excluded potential
participants with HbAE and HbAD be-
cause clinically significant bias had been
demonstrated.
In a recent article by Rohlfing et al. (4),

HbA1c testing using a Tosoh G8 with soft-
ware version 5.20 was found to show
clinically significant interference (5) in
the presence of HbAS and HbAC at the
9% HbA1c level (mean difference with
comparative method, 0.76 percentage
points for HbAC, 0.79 percentage points
for HbAS). Interference at the 6% HbA1c
level, which is relevant to D2d given the
study’s focus on prediabetes, was not
found to be clinically significant (0.33
percentage points for HbAC, 0.18 per-
centage points for HbAS). We acknowl-
edge that “not clinically significant” is
not equivalent to “no interference.”
Nonetheless, any potential interference

should not have a meaningful effect on
the conduct of the D2d Study because
only 37 out of 2,423 participants have
HbAS (n5 27) or HbAC (n5 10) variants,
and HbA1c is only one of three criteria
used to define prediabetes or diabetes.
Moreover, owing to the randomized de-
sign, the internal validity of D2d should
not be affected.

Changes in assay properties are to be ex-
pected over the course of a long-term clin-
ical trial such as D2d, and there have so far
been two softwareupdates to the TosohG8
used in theD2d central laboratory. The soft-
ware version (5.20) noted in the article by
Rohlfing et al. (4) was in use from June
2014 through December 2015, during
which time only eight participants with
HbAS or HbAC were randomized. Prior
to that period, version 5.10 was used;
version 5.23 has been in use since Decem-
ber 2015 and remains in place as we fol-
lowour study population. Reviewof older
articles cited on the NGSP interferences
web page (6) does not reveal which soft-
ware versions may have been in use in
those studies, and we are unaware of
data on possible interferences rising to a
level of clinical significance for versions
5.10 and 5.23. To our knowledge, version
5.24 is not yet available in the U.S.

When selecting an HbA1c assay for re-
search, avoiding interference due to rare
Hb traits is important and needs to be

balanced with other factors. The low co-
efficient of variation of the ion exchange
high-performance liquid chromatography
method we chose is desirable for a study
such as D2d because it optimizes internal
validity.

We agree with Little and Rohlfing (1)
that the HbA1c assay is not as straightfor-
ward as is sometimes thought and that
more work is needed both to understand
operational characteristics (especially in
individuals with Hb variants) and to de-
fine its role as a diagnostic criterion for
diabetes. D2d is the first large trial to use
HbA1c as one of the inclusion criteria for
prediabetes and as a diagnostic criterion
for diabetes; therefore, it represents an
ideal setting in which to gain insight into
these complex issues.
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