Clinical Application of Glucose Monitoring
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Glucose Monitoring Evolution
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The Problem With SMBG

A True RCTs are complicated by biases of sponsors, protocols,

and populations studied  |n March, 2011 the Washington State
Health Technology Assessment
Committee reviewed the need for
any coverage of SMBG for children
under the age of 19 years

Lack of
guality data
showing any
improvement
of outcomes
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Type 1 Diabetes Exchange Participants
(Excludes CGM participants)

-At least 1.5% delta at each age
group between 0 and 8X/day
-Plateau after 8X/day??
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Miller KM, Beck RW, Bergenstal RM et al: Diabetes Care 2013;36:2009-2014



With CGM we have the STAR
studies, the JDRF Sensor Study,
the ASPIRE Studies, and an entire

host of studies from Australia, the
EU, and Israel

WHAT' S THE
VIFFERENCEZ

What has really happened: CGM but not SMBG

_ was I ntroduced 1| n -hatee e

I. ) medi cined which has r ai
technologies. Still, arguably the most important

study of our generation, the DCCT, would not

have been possible without SMBG
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The nreall ty c¢he
as noted by the Helmsley
Foundati onos T1

Enroliment N =~26K; 3 year data: 12,442 with data
collected within past 12 months



Clinical Application: Clinic Visits

A Downloads are very helpful (perhaps critical)
A My belief: the download should be part of the vital

signs for anyone using insulin, and even more

important for CSll and CGM users

A
A

Unfortunately, some downloads are not very helpful
Different options on where to download-clinic vs.

nome

AT1D Exchange-few download at home; can this
be changed?
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Understanding the Download:
Standard Deviation

A Our clinically available measurement of glycemic
variability from downloads

A Clinical evaluation different than research
trials (where we use CV)

A Can determine both overall and time specific SD



Calculation To Determine SD Target
SMBG
SD X 2 < MEAN

A ldeally SD X 3 < mean, but often
difficult with type 1 patients

CGM

SD X 3 < MEAN

Need better metrics: CV, TIR, TBR,
TAR all to be correlated with outcomes




Example: George

Read naggregateo mean/ S
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Example: George

Read Anaggregateo mean/ S
Read frequency of testing
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Example: George

Read naggregateo mean/ SI
Read frequency of testing
Review time-specific
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What | Want To See in A Download

A Basic statistics
A Overall and time specific means/SD

ASMBG: minimum: SD X 2 < mean (better if SD X 3 < mean)
If mean 120-180

ACGM: SD X 3 < mean
A CSII: Basic insulin stats
ATDD, % basal, over-ride % for bolus calculator

ADaily summary to better understand ICR, ISF, basal rates,
and if appropriate over-under-rides for trends or anticipated
exercise

A CGM: basic BG stats

AOverall patterns and daily decision making to best
understand how patient thinks through each challenge



CASE 1: Why Current Clinical Applications
Are Helpful (and Under-Utilized)

A 54 year-old man presenting with 15 year-history of type 1
diabetes

A His 22 year-old son was diagnosed with type 1 diabetes 16

yearspanitian : _
iomer MY concl usi on:; t hi

Ami look like type 1 diabetes!  statins
A No retinopathy, 500 mg/day of proteinuria

A On > 2 u/kg/day (BMI 20) of insulin, HbA1c usually 7-8%
A Initial glucose download:

A Overall mean 165, SD 60 (N = 124)

A Fasting mean 144, SD 18 (N = 30)



CASE 1: What | Did

A Due to low SD measured c-peptide: VERY high

A Asked more history: his mother had diabetes,
kidney disease, and like him was hard of
hearing

A Dx: maternally inherited diabetes and deafness,
(MIDD), a form of mitochondrial diabetes

A IMPORTANT: the low SD suggested the insulin
resistance and lack of insulin deficiency



CASE 2 Dr. Hirsch, my
glucose was 344!
. This piece of #!%%$#
Hypoglycemia and Rx doesn't work!

Followed bolus
calculator advice: NO

INSULIN

Followed bolus
calculator
advice




Reading The CGM: Analogous to
Interpreting the ECG

AFor now, fdgold standardo for pu

A If patient uses BC, able to see carbs, insulin, and glucose
(both SMBG and CGM)

A Almost too much information, so each clinician needs to pick
what is thought to be most helpful for an efficient clinic
Interaction



CASE 3: 62 y/o man, frequent severe hypoglycemia

Brakiast Lunch

Ghucose

Thoughts:
1. Isthere a
pattern of ISF =1 Delivered =

too aggressive | Recommended
over night? i | |

2. Bolus
calculator
Bolus Events
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CASE 4

Why clinic visits can be
learning opportunities to
prevent future
hypoglycemia-possible
with downloading



