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Measures of glycaemia 

 

bioassay ketosis and death 

  symptoms  &  vascular complications 

 

chemical assay self monitoring of urine glucose 

  self monitoring of blood glucose 

   

  glycated haemoglobin (HbA1c) 

 



Areas of agreement 
 
Some type 2 diabetes patients at some stages of life should be encouraged to 
self-monitor glucose, for example: 
  

insulin-treated patients 

patients subject to actual symptomatic or troublesome hypoglycaemia 

in pregnancy 

severe intercurrent illness and/ or some medication eg steroids 

 

Real question 

Should SMBG be part of usual care for the vast majority of patients outside 

these scenarios ?   

Or is HbA1c, the NICE target, adequate for most ? 

 
 



HbA1c, glycated haemoglobin 
 
reflects glycaemia over prior 6-8 weeks 
  50% glycation from prior month 
  25% the month before that 
  25% the 3 months before that 
averaging effect probably not affected by glucose instability 
 
strong correlation with mean glucose from 7 point profiles in DCCT  (r=0.82) 
 
lab measured, quality assured and standardised to DCCT 
 
 
 
DCCT & UKPDS 
predictor of microvascular complications in type 1 and type 2 diabetes 
less strong predictor of macrovascular risk but epidemiological analysis supportive 
 
NICE 2008 
HbA1c recommended as primary glucose control measure for type 2 diabetes 
 
 



HbA1c, glycated haemoglobin 

 

target not useful for patients between consults   disempowers patients 

 

same “mean” glucose levels may produce different HbA1c in different patients 

 

relationship between “mean” glucose and HbA1c may be confounded by: 

 increased red cell turnover / production / transfusion 

 carbamylation of haemoglobin in renal failure 

 haemoglobin variants 

 

the way in which HbA1c values are reported may be about to change 

 more specific assay reporting values some 1.5 - 2% lower 

 suggested change in units to mmol HbA1c/mol HbA0 

 suggested change in units and emphasis to mean plasma glucose equivalent 

 

 

 



Review of evidence: SMBG v none 

 

 cross-sectional, longitudinal, non-randomised 

 meta-analyses of very small randomised studies 

 recent moderately sized randomised studies 

 

 

 

 

 

 

HbA1c strengths and weaknesses 

 

Other perspectives 

 

 

Confounders: concurrent education, powerful placebo effect 

main endpoint usually HbA1c ! 

hypoglycaemia detection confounded 

QoL outcome may depend on question asked 
 



c16000 diabetes patients on Kaiser Permanente database 











3567 t2DM patients 

2855 pts with SMBG data 

38% did no SMBG 



ISM: insulin dose self-management 





Cross-sectional / observational non-randomised studies 
 
Not a great way to address the clinical value of SMBG 
 
No consistent indication of a positive impact on HbA1c 
 
Where benefit seen it may wane with time in some patient groups 
 
Some suggestion of a negative psychological impact 
 
 
 
 
 
Randomised interventional studies..........meta-analyses 
 
 
 



2000 

on HbA1c % 



2005 

pooled effect on HbA1c  -0.39 (-0.56 to -0.21) % 

2 additional studies: (considered of low quality by the review authors) 

Guerci  n=345, effect –0.40 (-0.63 to -0.17) %, drop-out rate >40% 

Schwedes n=113, effect -0.46 (-0.79 to -0.13) %, much more counselling, not ITT 

 

2005 



general-practice based study 
32% identified as eligible responded to invite and ½ of these had meter already 
 
age: mean 66, SD 10 years 
men: 57% 
duration of diagnosed diabetes: median 3, IQR 2-6 years 
 
diet only 27% 
one drug 38% 
more drugs 34% 
 
baseline HbA1c mean 7.5, SD 1.1% 
 
 

DIGEM study 



intention to treat analysis 
 
12.6% of pts lost from follow-up (equal across the groups) 



DIGEM groups 

 

control: standardised 

 

 

less intensive  
self-monitoring 

 

 

 

 

 

 

more intensive 
self-monitoring 

 

 

 

usual care, goal setting and review 

informed of HbA1c result 2 weeks before consults 

 

as above PLUS: 

given meter 

asked to measure glucose three times a day twice a week 

target 4-6 mmol/L pre-meal, 6-8 mmol/L post-meal 

consider contacting Dr if >15 or < 4 mmol/L 

no other info on interpretation of SMBG values 

separate diaries for SMBG and other activities 

 

usual care, goal setting 

given meter & training and support in timing, interpreting 

encouraged to reflect on and use results to plan activities 

single diary to record SMBG and other activites 

 

for all groups medication adjusted according to (previous) NICE guidance 





Episodes of hypoglycaemia: 

grade 2: mild symptoms requiring minor intervention 

grade 3: moderate symptoms requiring immediate third party intervention 

grade 4: unconscious 

 

During study at least one grade 2 episode experienced by: 

control group  14 patients 

less intense intervention 33 patients 

more intense interv’tion 43 patients 

 

Grade 3 episodes:   only 1 patient in control group 



2008 

hospital clinic based study 
 
age: mean 59, SD 11 years 
men: 60% 
newly diagnosed type 2 diabetes 
 
baseline HbA1c mean 8.7, SD 2.1% 
 
 





worse with SMBG 



These recent studies suggest 
 
no clear benefit in terms of 12 month HbA1c from SMBG 
 
recently diagnosed type 2 diabetes 
patients not on insulin 
with baseline HbA1c around 7-8% 
 
 
but, were these typical patients ? 

 

 

Leeds 

North Yorkshire 

Yorks & Humber 

England 

diabetes prevalence  

aged 17+ (%) 

4.0 

4.0 

4.6 

4.5 

% pts in whom last HbA1c  

is 7.5% or less in last 15 months 

69.7 

67.9 

68.5 

67.6 

2006/07 QOF Clinical Indicators for Diabetes 



qualitative work on blood glucose self-monitoring:  
 
from longitudinal & repeated interviews with patients 
 
 
can empower patients 

viewed by patients as complex and inconvenient 

painful 

repeated “bad” results lead to frustration, guilt, learned helplessness 

 

fewer patients monitor over time (seen also in DIGEM) 

those who continue to monitor do so less often 

patients uncertain about meaning of results & how to act on them 

 

concerns voiced about value health professionals place on SMBG readings 



self-monitoring of blood glucose: why ? 

 

patient: 

 patient empowerment 

 

healthcare professional: 

 something to discuss at consultations 

 treatment titration 

 technophilia 

 

wider perspective: 

 commercial pressure and interests 

 

historical context: 

 hypoglycaemia avoidance 

 



weight reduction 
if overweight/obese 

increased  
exercise 

Meditteranean diet 

low saturated 
fat intake 

low sugar intake 

moderate alcohol 
intake 

diabetes 
drugs 

blood 
pressure 
drugs 

lipid drugs 

Diabetes Hypertension 

Dyslipidaemia 



Ames reflectance meter 1971 



Strategies for managing type 2 diabetes which do not disturb 

physiological protection against hypoglycaemia 

 

healthy eating 

calorie restriction 

physical exercise 

 

metformin 

acarbose 

thiazolidinediones 

DDP-4 inhibitors 

GLP-1 analogs 

 

(orlistat) 

(sibutramine) 

 

(? higher target HbA1c eg 7.5% instead of 6.5%) 



 



Expense 
 
 
£14 to £14-50 per 50 strip pack 
 
28 pence per strip 
 
once daily use £102 per year per person 
 
 
 
 
 
 
 
 

approximately 0.4 bikes/year/person 
 

Cost to NHS estimated at £100 million per annum: 

more than the spend on diabetes tablets or insulin in many PCTs 

just over 0.1% of the total English NHS budget of £92 billion 

equivalent to about 1400 nurse consultants; 9 for each PCT in England 

......or about 700 consultants at various salary points 

 
 



Blood glucose monitoring 
why not ? 
 
patient focus 
hassle & painful 
“poor” results lead to discouragement 
can lead to dependency on health care professionals 
reduced quality of life 
 
number focus 
focusing on numbers can distract from the real changes needed 
may be difficult to interpret figures 
 
consultation focus 
monitoring to please the health care professional 
can distract from the real agendas 
 
population focus 
leaves less money for other more important interventions in diabetes 
 
poor evidence 
most studies suggest no benefit or only modest benefit on HbA1c 
no hard outcome studies 


