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Clinical Utilities of Continuous Glucose Monitoring and Insulin Pumps

in Pediatric Patients with Type 1 Diabetes
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Hospital, Seoul National University College of Medicine, Seongnam, Korea

Type 1 diabetes requires lifelong insulin therapy because insulin-secretion capability
is diminished. Glycemic control and glucose monitoring are important to prevent type
1 diabetes complications. Diabetes technologies have developed rapidly; continuous
glucose monitoring (CGM) and continuous subcutaneous insulin infusion (CSII) are
now common and greatly aid glycemic control, especially in children and adolescents.
The National Health Insurance Service has provided partial reimbursements for both
CGM and CSII devices since 2019 and 2020, respectively; the devices are thus expected
to become more popular. CGM reduces the frequency of hypoglycemia and the level of
glycated hemoglobin. CSII affords more precise glycemic control than multi-dose insu-
lin therapy. CSII showed reduced frequency of hypoglycemia and improved metabolic
outcome without an increase in the body mass index z-score. Technological advance-
ment of combined CGM and CSII will eventually serve as an artificial pancreas. The
National Health Insurance Service should fund not only the devices but also education
of patients and caregivers. In addition, healthcare providers must be continuously up-
dated on new diabetes technologies. (Ewha Med J 2021;44(3):55-62)
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Fig. 1. Ambulatory glucose profile (AGP) of glucose monitoring data. (A) AGP report for Abbott's Freestyle Libre flash glucose monitor. (B) AGP

report for Dexcom G6 continuous glucose monitor.
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Table 1. Characteristics of available continuous glucose monitoring system in Korea

Guardian Connect G6 Freestyle Libre iPro2
Manufacturer Medtronic Dexcom Inc. Abbott Diabetes Care Medtronic
Type Real time Real time Intermittently scanned Retrospective
Age All ages >2yr >4 yr All ages
Sensor duration 6 day (Enlite sensor) 10 day 14 day 6 day
7 day (Guardian 3 sensor)
Calibration Every 12 hr No (factory-calibrated) No (factory-calibrated) Every 6 hr
MARD Enlite sensor: 13.6% 9%-10% 11.4% 11.0%-12.2%
Guardian 3 sensor: 8.79%-10.5%
Warranty of transmitter 1yr 3mo - -
Acetaminophen interference Yes No No Yes
Reimbursement Yes Yes Yes No
Program Carelink Dexcom Clarity LibreView CarelLink iPro

MARD, mean absolute relative difference.

tH17]. v]=+e] 7% 184] m|gte] s ShatolA] 20110 2 Hdgo] ofEE= Qo] 2l&7o]
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22%r0] ALIIFEA 7S AH8-5FATH20,38]. dgxde g g d e ol
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@ Statistics @ .
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185 2% GMI* 69%  69%
[} Coefficient of Variation (%) 35.9% 31.5%
g Low / High SG Alerts (per day) 54/18.2 46/19.1
= O Average BG 167 £87 mg/dL 159 £ 56 mgidL
q__) BG / Calibration (per day) 38129 33131
£ s -_|] Total daily dose (per day) 105.6 units 101.6 units
= 74% ' Bolus amount (per day) 58.0U (55%) 57.6U (57%)
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Set Change Every 9.0 days Every 6.0 days
Reservoir Change Every 3.0 days Every 2.3 days
9 i I m Meal (per day) 28 29
Gt Carbs entered (per day) 171t66g 135t65¢g
i=—x] Active Insulin time 2:00 hrs 2:00 hrs
* Mot recent pump setbngs are deplayed
** Only highest pricrity shawn.
*** Glucose Management Indicator
This report Is compatible with the Ambulatory Glucose Profile used by the Diabetes Center

Fig. 2. Medtronic's Minimed 640G pump Carelink Professional (Medtronic Inc., Minneapolis, MN, USA) report summary.
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Manufacturer Model

Medtronic MiniMed 640G
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EOFLOW Eopatch

G2E DIA:CONNGS s F

o ——

SOOIL development Dana RS 55 a
Dana R -P
Danai mi“
Dana lIS

SHINMYUNG MEDIYES WILLCARE

DIAMESCO BESTLIFE-R

EVERAID i-jet

SEILMEDTECH HEALLIFE H-500

Fig. 3. Type of insulin pumps available in Korea.
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