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A1c below 7% is not enough.
Additional information from Continuous Glucose Monitoring is relevant in DM1 patients.

ConclusionsConclusions
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Glycated hemogl obin A1c (A1c) i s the mai n method to assess the glycemic contr ol  in di abetes mellitus type 1  (DM1 ). It  r eflects the 
glycemic exposur e during the past  thr ee months. Neverthel ess, A1c doesn�t   pr ovide infor mati on about glycemic vari ability. 

Fr equency  and i ntensity  of  glycemic excur si ons i s extremely  i mportant for  the quality of  life of  the peopl e with DM1 , as the ti me 
spent in hypoglycemi a. Continuous glucose monitoring sy stems (CGMS) can describe and quantify these glycemic excur si ons.

Aims:
1 .- Define the glycemic pr ofile in DM1  patients with different glycemic contr ol .
2.- Look  for  correlation of  ti me spent i n hyper -, hypoglycemi a and glycemi c variability with A1c.

1) In  DM1 patients, A1c is better correlated with CGMS data reflecting hyperglycemia, indicating 

that A1c is a good marker of �glycemic load� but it doesn�t inform about time and intensity of 

hypoglycemia.

2) In  the group of patients with an �optimal glucose control� in terms of A1c (<7%), correlation of 

CGMS data with A1c disappears and 45% of the time is spent �out of range (80-180).�. Nearly 20% of 

the time (4.8 hours per day) the glucose level  remains under 80mg/dl.
3) Additional information about the �real� glycemic profile obtained from CGMS is clinically 

relevant for patients with DM1, particularly in those with A1c in the objective range.

One hundred and four  pati ents with DM1  (56 w omen, age: 37 .5 + 1 6.4 y ear s) wer e studied using 

the conti nuous subcutaneous glucose monitoring sy stem CGMS� (Minim ed Medtronic  �, Ca, 

USA). Si multaneously  we measure A1 c value. All the patients w or e the sensor  during mor e than 7 2 

hour s. 1 2 patients w ere using insulin subcutaneous continuous infusor  (ISCI) and the rest  multiple 

doses of  i nsulin (MDI). W e analy zed the entir e group and separately  subjects with A1c < 7 % and 

those with A1 c > 9%.

Mean + standard deviation of A1c wa s 8.3 + 1.1 (%). It�s stat istica lly correlated with the following data of continuous glucose monitoring  (CG M): mean 

glucose (176 mg/dl, r =0.64, p<0.001), minimum glucose (51.18 mg/dl, r =0 .28,  p= 0.04), ma ximum glucose (34 2 mg/dl, r =0 .47,  p <0.001), number 

of glucose excursions ( 14, r = -0.23,  p = 0.019), time spent over 180 mg/dl (45% , r= 0.62,  p <0.00 1), time spent into the range 80-180 mg/dl (44%, 

r= -0.54,  p < 0.001), time spent under 80 mg/dl (11%, r = -0.47,  p <0.001) , glucose area ove r 180 mg/dl ( 32, r = 0.62,  p<0.001) and glucose area 

under 80 mg/dl (32, r = -0 .36,  p<0.00 1). These re sults confirm that CGM is representative of the globa l glycemic control of D M1 patients 

(Table 1).

When we divide the entire group according to the level of A1c correlations are maintained in the bad control subgroup (A1c >9%) for the CGM 

parameters reflecting hyperglycemia, but the correlation is a bsent for all the CGM parameters in the group of patients with A1c bellow 7%  (Ta ble 2) .

Table 1: Correlation (r Pearson, ** p <0.01) A1c � CGMS data of 
the total group and the groups with A1c < 7% and A1c > 9%

 Correlation with A1c A1c <7% A1c >9% TOTAL 
n 20 26 104 
Hb A1c (%) m ean 6.5 10.3 8.3 
Glycaemia m ean (mg/dl) -0.02 0.58**  0.64**  
% time >180 (mg/dl) -0.05 0.53**  0.62**  
% time 80-180 (mg/dl) 0.11 -0.54** -0.54** 
% time <80 (mg/dl) -0.05 -0.27 -0.47** 
glucose area >180 (m g/dl) -0.04 0.59**  0.62**  
glucose area <80 (m g/dl) 0.02 -0.12 -0.36** 

Table 2: CGMS data of the group with A1c < 7% 

A 1c <7%      (n=20) Mean + SD
A1c (%) 6.5 + 0.4
Glycaemia mean (mg/dl) 141.3 + 30
Standard deviation 60 + 15
time > 180 mg/dl (%) 25 + 17
time 80-180 mg/dl (%) 55 + 14
time < 80 mg/dl (%) 19 + 11
Glucose Area > 180 mg/dl 14.4 + 12
Glucose Area < 80 mg/dl 4.1 + 3

Case 1.- A1c 7.2 % ( 1 gla rgine bedtime + ly spro preprandial)

Case 2.- A1c = 6.9%, 32 y old woman with ISCI

Case 3.- A1c = 7%, 29 y old man, previously satisfied with his treatment: 2 NPH/day + ly spro preprandial

Some practical examplesSome practical examples


