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Hemoglobin Alc (HbAlc) reflects average glucose control
over 2-3 months and is predictive for diabetes-related com-
plications' but is also limited by the turnover rate of red
blood cells. Self-monitored blood glucose (SMBG) measure-
ments provide earlier assessments of glycemic response. The
Alc-derived average glucose (ADAG) study demonstrated a
strong relationship between estimated average blood glucose
(BG) and HbAlc in subjects with stable BG.? The ADA rec-
ommends ADAG as an adjunct for determining glucose con-
trol in clinical practice.’

We used 24-hour 5-point SMBG profiles from patients
receiving stable daily insulin dosing (after 8 weeks of treat-
ment in the IMAGINE 3 trial)* to determine how to use time-
averaged BG (TABG) to estimate HbAlc. Patients were
Type | diabetes (T1D) adults with HbAlc <12% (mean
7.9%), treated with prandial insulin lispro and either basal
insulin peglispro or insulin glargine.* Patients included in the
analyses (N = 977; treatment groups were combined) had >1
complete 5-point SMBG profile in the period of interest and
HbAlc values at weeks 4 and 18 (study weeks 12 and 26).
Patients monitored BG at least 4 times daily (pre—-morning
meal, pre-midday meal, pre—evening meal, bedtime).

We calculated TABG for each 5-point SMBG profile col-
lected during weeks 1-4 (fasting BG [FBG]-to-next-day-
FBQG) as follows:

Y[(Ti+1 — T))*(BGi+tBGi+1)/2]
(Ts =Th)

where i =1 to 5, with T toT, being dates and times of BG
measurements and BG, to BG, being BG measurements
(mg/dL). Linear regression analysis was performed to assess
the relationship between mean TABG and HbAlc.

Higher daily mean SMBG values as well as higher mean
TABG values corresponded to higher HbA 1¢ (Figures 1a-1b).
For TABG and week 4 HbA 1¢, the regression line was TABG
(mg/dL)=-29.4 +26.3*HbAlc (%). For week 18 HbAlc, the
regression line was TABG (mg/dL) = 19.5 + 19.2*HbAlc
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Figure |. Average BG values at each time point for the 5-point
SMBG profiles and TABG (weeks 1-4) by HbA | c categories. (a)
HbA I c category at week 4. (b) HbAlc category at week 18. The
number of patients in each HbA | c category (n) is given.
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(%). The regression line slope and intercept for week 4 HbAlc
were comparable to those obtained in the ADAG study,’
thereby corroborating TABG as a method for estimating aver-
age BG in patients with T1D.

Optimal cutoff values for TABGs corresponding to each
HbAlc category were determined using receiver operator
characteristic (ROC) analysis.” ROC analysis indicated that a
TABG value of <151 and <150 mg/dL corresponded to
HbAlc <7% at weeks 4 and 18, with a sensitivity/specificity
of 72%/72% and 70%/70%, respectively.

More daily BG profiles per patient resulted in a stronger cor-
relation of TABG with HbAlc compared with fewer profiles.
However, we did not determine the minimum numbers of SMBG
profiles needed to estimate HbA1c¢ for individual patients. These
analyses, using data from intensive insulin treatment for T1D,
may have limited generalizability to other populations.

In summary, 5-point SMBG (FBG to next-day-FBG) pro-
files with time/date stamps can be used to generate TABG
value that predict glycemic control earlier than HbAlc. This
method may be useful for estimating future HbA 1¢ outcomes
during stable insulin dosing both in clinical medicine and in
evaluating the impact of steady state drug levels during clini-
cal drug development trials.
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