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Figure 2—An example of a prolonged hyperglycemic period in a 1 5-yvear-old girl with HbA, =
9.1% (A) and rapid glycemic excursions in a 12.5-year-old bay with HbA, = 7.5% (B).




Continuous Glucose Monitoring System
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CGMS RECOMMENDATIONS

ADA 2013

Continuous glucose monitoring (CGM) in conjunction with intensive
insulin regimens can be a useful tool to lower A1c in selected adults
(aged = 25 years) with type 1 diabetes. ( A).

AACE 2010

Personal devices can be used for glucose control and prevention of

hypoglycemia in patients with type 1 diabetes and pregnancy with
diabetes.

CGM may be a supplemental tool to SMBG in those with hypoglycemia

KDA 2013
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= Meter
Glucose sensor . Under reads at B
measures glucose in o 95q 2104 mgmin
the ntersial fuid the “"%ﬁ "
in
fluid between the cells) ;"L o — ,.-U'G"-.

CGMS is Accurate? sat

Accuracy and lag time errors due to interstitial fluid delays
« Timing of calibration Ot =l DEA|7|9] 4 (AN X}7|A )
No multiple meters St71X| S 59| &7 ALE
Human error Y= = 5& O|Lf &4 0
Meter accuracy (expired strips, compromised strips, etc.)
27| 84
? Storage of sensor
Lo 10~15% KHL 60 180

Time, minutes

% Physiologic lag : 5 to 10 minutes, Especially undergoing rapid change
% Calibration of sensor (SMBG and enter glycemic values into the CGMS monitor ) is
essential when blood glucose levels are stable.

Continuous Glucose Monitoring, Endocr Pract. 2010, 16(No. 5)



Professional CGM “Gold”

= Retrospective CGM
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CGMS® System Components

=3

Sen -serter®
Monitor(2 LI &) Sensor (WA T2AN2AIE) ye: ESLAANIS MAZEET)|

=1 Download Software and Com- Test Plug
Station(Z AH|0|&E:FFH (BAMZE2 0:2LIE 0]& Al B&)
O22EAM AHE)




Modal Day Summary Report: Case

Nocturnal
Hypoglycemia

Hyperglycemia
| 1 1 I 1 1 | 1
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Personal CGM

Guardian Real Time
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Continuous Glucose Monitoring, Endocr Pract. 2010;16(No. 5) 731




Cl=2lH I+ CGM
MiniMed Paradigm Real-Time

MiniLink

transmitter and sensor
gy -

Insulin Pump +

Guardian Real Time
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MiniMed Paradigm REAL-Time

Continuous Glucose Monitoring, Endocr Pract. 2010, 76‘(N0y




Personal CGM

oGlucosesensor
(raph

Eachtime you bolus a

marker will appearon "N

your graph

N

_ Time of most recent

1150 + | sensor glucose reading

~ 24-hour trend graph

[2\6 ;H
Q Trend arrows

The darkened area Is the 12 hours

from 6:00pm to 6:00am

Sensor glucose reading
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Insertion:

Place the glucose sensor (- Hold the skin taut. Place two

in the Se ' i Wt S gers on the Sen-serter base
Device At ' ; " ) stabilize it for insertion. Press
e white button on top of the
En-serter Insertion Device.

eently hold the glucose sensor
N place and gently slide the
M-n-serter Insertion Device away
. $om the glucose sensorin a

until it I _
L4 prizontal motion.

e=ntly hold the glucose sensor
place and remove the white
per from the adhesive pad.
Yess adhesive against your skin.

) While h
tape, re

old the glucose sensor base
ith two fingers and gently
move the introducer needle
[ the same angle that it

as inserted.

) Gently r§

_ ) - ait 10-15 minutes before
45-60° a “ : M bnnecting the fully charged
Insertio & 7Y iniLink® transmitter to the

onthes T P ucose sensor. Be sure to
insertio .. Ve 85 : A llow step 2 and 3 of this guide
to achieve a 60° insertion angle. 1 before connecting the MiniLink

transmitter.



What It Means How to Respond

What It Means How to Respond
Sensor End Sensor has been used for 72 hours. Remove sensor and follow guide for
(SenEnd) new sensor start.
Sensor Error | Sensor signals are either too high Clear the alert and ignore if this
(SenErr) or too low. happens during initialization.

What the Sensor Icons Mean

tion,
rt

Glucose has risen or fallen 2.0 or more mg/dL per minute. WISE,

‘ Glucose has risen or fallen 1-2 mg/dL per minute.

B

Insulin pump indicates that the MiniLink® transmitter and insulin pump fion
are communicating properly. ter

Pump has not received a signal for more than 5-7 minutes. This is okay; fion
the MiniLink transmitter stores up to 40 minutes of data and will send  |ter
these readings to the insulin pump once a signal is reestablished.

| High Sensor glucose is trending to reach Consider taking corrective action
Predicted or go above your high glucose limit after confirming with a BG meter
(PrdHi) in the length of time you selected reading.
for the high predictive alert.
Low Sensor glucose is trending to reach Consider taking corrective action
Predicted or go below your low glucose limit after confirming with a BG meter
(PrdLow) in the length of time you selected reading.

\ ) for the low predictive alert.
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Not Water Proof

X-rays, MRIs and CT scans

If you are going to have an X-ray, CT scan, MRI or other type of
exposure to radiation, take off your insulin pump, BG meter, MiniLink
transmitter and glucose sensor and remove them from the area.
keeping the cell phone at least 12 inches (31 cm) away from the
receiving device, transmitter

Air Travel

The Federal Aviation Administration (FAA) requires that devices with
radio frequency capabilities should not be used on an aircraft.



EVIDENCE SUPPORTING

THE USE OF CGM



T1DM
STAR-1 Study (Adolescent & Adult)

The Sensor-Augmented Pump Therapy for

HbA1c Reduction (STAR-1) study

< Ql=ZIH I+ SMBG only vs.
Ql= 2l I+ SMBG + personal CGM.
% Primary end point: HbA;  change

Evaluated hyperglycemia and/or hypoglycemia incidence
% 98 adults and 40 adolescents (12 to 72 years of age)

6-Month HbA1c ( baseline HbA1c 8.44%)
CGM + SMBG-treated patients: 7.77%
SMBG patients: 7.84%

v" HbA1c levels were similarly reduced in both groups.
v' CGM device the least often and had the highest
HbA1c levels.




1-2. JDRF(Adolescent & Adult)

The Juvenile Diabetes Research Foundation
(JDRF) Sensor Study

The NEW ENGLAND JOUOURMNAL of MEDICINE

ORIGINAL ARTICLE

Continuous Glucose Monitoring and
Intensive Treatment of Type 1 Diabetes

The Juvenile Diabetes Research Foundation Continuous Glucose
Monitoring Study Group™

Primary end point:
HbA, . change from baseline

Hypoglycemia incidence
Evaluated patients 15 to 24 and >25 years of age (adult
groups)




Table 2 Glycemic Outcomes at 26 Weeks, According to Age.*

Variable Age Group
=15Yr 15-24 Yr
Continuous- Continuous-
Monitoring  Control Group Monitoring  Control Group

Group (N=52)  (N=46)  PValue Group(N=57)  (N=53)  PValue

[ﬁ lycated hemoglobin levelt

At baseline — % 1.6:05 1.6:0.5 8.0:07 7.9:0.8
Change from baseline to 26 weeks — [ -0.50:056 0024045 {ﬂ.ﬂﬂl] [ -0.18:0.65  -0.21:0.61 l].S?]
%4

Relative decrease by 210% — no. (%) ]

Absolute decrease by 20.5% — no. (%) A ge Effect

Relative i 10% — no. > re}

ﬂ:llwt:mm :ﬂ y no :%;E )EI 7_||- ol_|_ X_I OE:I |:é|.(_)
SNSRI | ALS E1z o Alc B2

26-week level <7 0% — no. (%)

26-week level <7.0%, with no severe 15(30) 3{7) 0.006 7(13) 7(14) 0.67

hypoglycemic events — no. (%)

N ENGL) MED 350014 WWWw.NEJM.ORG OCTOBER 2, 2008




CHAH 8~14M4] (YOUTH)

Trvo, 13-week pilo stdies
, (DirecNet): randomized
DirecNet | ctiniea trial (DRF CGM)

Continuous Glucose Monitoring, Endocr Pract. 2010;16(No. 5)

HbA, among CSIT users improved from 7.1% at baselize to
6.8% at 13 weeks?

Hypoglycemia frequency changed from 4.5% at baseline to
5.5% at 13 weeks

¥ AO|IHLCI MA|o| AFRH
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MNeFel 57t 210 EF0
SEAME| T 1270 LR S K|

Hypoglycemia rates did not differ between treatment eroups




CH&F 2B (Pregnancy)

Table 2
Studies Evaluating the Efficacy of Professional Continuous Glucose Monitoring in
Pregnant Women With Diabetes Mellitus® (32-36)

Study Goal Patients Duration _ Intervention Outcomes

Jovanowié Evaluate professional CGM 10 women with GC : )
O ] e ——— 390 min/24 h

hyperglycenua m women provided) ~3%0 min
with GDM
Yosevetal  Companson of daily 34 pregnant women with ~ 72hours  Professional CGM  Average of 780 £ 34 glucose
(2003)(33)  glycemic profiles m type 1 DM, pest: measurements recorded for
pregnant women with type age 10 to 32 wee 192 min/24 h CGM patients; mean total
1 DM measured by recelving mulfip hyperglycenua m professional
professional CGM vs msulin mjections performed6to8  CGM ann (undetected by
mtermuttent glucose tmes a day fingerstick): 192 £ 28 mn/24
momtoring b; nocturnal hypoglycemie

events recorded mn a total of 26
patients



Study Goal Patients Duration
Chen et al Evaluate datly glucose level 57 women with GDM, 30 days
(2003} (34)  mpregnant women with eestational age 24 to
(GDM using professional 35 weeks; 23 treated

Intervention
Professional CGM  Average of 763 = 62 glueose
vs SMBG with

fin

stick

Standard antenatal care

- == Antenatal care plus continuous glucose monitoring
8.5

<
< P=0.007
g 3.0
2
& 75
£
& 7.0 ‘
6.5:
My 6.0 e
| "'\l
( 5.5 | :
5.0 J
8 12 16 20 24 28 32 36

Gestation (weeks)

Fiz 2| Mean HbA,_ levels every four weeks in women receiving
standard antenatal care (n=33) or antenatal care plus
continuous glucose monitoring (n=38). Vertical lines are
standard deviation at each time point

atal care
professional
M (n=38)

natal
(n=133);
essional

M offered for
ys every 4
weeks

Qutcomes

measurements recorded for
CGM patients; mean total
hyperglycemia (undetected by
fingerstick): 132 £ 3] min/24 b
mn isulm-reated group and 94
+ 23 mun/24 b in dhet-treated
eroup; 14 patients, all msulin-
treated, experienced nocturnal
hyposlyeemia

gtients using professional CGM\
had lower mean hemoglobmn

A, levels (5.8% vs 6.4%);
mfants of CGM-using women
had decreased median birth
weight percentiles (69% vs

03%) and a reduced nisk of
macrosomia (odds rafio 0.36;

w% CLOI3-098 P = 105) /




available at www.sciencedirect.com

.—F"'

*e-* ScienceDirect

Imternational Diabetes Federation

I:LBL\#l tR journal homepage: www.elsevier.com/locate/diabres

Use of a real time continuous glucose monitoring system as a
motivational device for poorly controlled type 2 diabetes
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Yoo et al. Diabetes Research and Clinical Practice. 2008. 82: 73-79
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I+ CGMS+ SMBG= ?
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