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ORIGINAL ARTICLE 
 
Is Automated InsulEn DelEvery System Therapy Safe and Effectıve En ChEldren Under 7 
Years Old? 
 
MEnEmedTM 780G Under 7 Years Old ChEldren 
 
N"hal Gul Uslu, Den"z Ozalp K"z"lay, Gunay Dem"r, Yasem"n At"k Alt"nok, Sukran Darcan, 
Sam"m Ozen, Damla Göksen 
Ege Un"vers"ty School of Med"c"ne, Department of Ped"atr"cs, D"v"s"on of Ped"atr"c 
Endocr"nology 
 
What is already known on this topic? 
The experience and knowledge under seven years regarding the use of automated insulin 
delivery systems are insufficient. 
 
What this study adds? 
It was shown in this study for the first time that MinimedTM 780G can be used under seven 
years of age by comparing MinimedTM 780G with the MinimedTM 640G and multiple dose 
therapy. 
 
ABSTRACT 
 
Objective: This study aims to evaluate the off-label use of the MiniMed™ 780G system in 
children under seven years old. 
Methods: Children under seven years with type 1 diabetes (T1D) using MiniMed™ 780G 
were retrospectively compared with children of similar age and gender using MiniMed™ 
640G and multiple-dose insulin (MDI) therapy with continuous glucose monitoring systems 
(CGMs). CGM metrics, total daily insulin dose (TDI), and HbA1c levels were evaluated 
retrospectively at baseline and at the 3rd, 6th, and 12th months. 
Results: At the initiation of MiniMed™ 780G therapy, the mean age was 5,25±1,22 years 
(range: 2,8–6,8 years). Glucose management indicator (GMI) and HbA1c remained lower in 
the  MiniMed™ 780G group at the 3rd, 6th, and 12th months compared to baseline (p=0,009 
and p<0,001, respectively), Time Above Range (TAR) was significantly lower at the 3rd, 6th, 
and 12th months (p=0,018, 0,017, 0,04, respectively), and Time in Range (TIR) was higher at 
the 3rd and 12th months (p=0,026 and 0,019, respectively) compared with the other groups. 
No instances of ketoacidosis or severe hypoglycemic events were observed in any of the 
children during the follow-up period. 
Conclusions: The absence of significantly higher levels of hypoglycemia compared to other 
groups at any time point, along with a significant decrease in TAR across all time points, a 
significant increase in TIR at the 3rd and 12th months, and a significant decrease in HbA1c 
and CV, indicates that the MiniMed™ 780G system is both safe and effective for children 
under seven years old. 
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INTRODUCTION 
The "nc"dence of type 1 d"abetes (T1D) cont"nues to r"se, w"th 18% of new d"agnoses 
occurr"ng "n ch"ldren aged n"ne and younger1. Treatment of T1D "n young ch"ldren "s 
challeng"ng s"nce they often exper"ence marked day-to-day and w"th"n-day var"ab"l"ty "n 
glucose levels and h"gh var"ab"l"ty "n "nsul"n requ"rements compared w"th older ch"ldren w"th 
T1D2. Current glycem"c goals by the Amer"can D"abetes Assoc"at"on (ADA) and the 
Internat"onal Soc"ety of Ped"atr"c and Adolescent D"abetes (ISPAD) recommend that young 
ch"ldren ma"nta"n a HbA1c level < 7,0% when poss"ble and w"thout r"sk of severe 
hypoglycem"a3. However, recent data from the SWEET found that 69% of ch"ldren under s"x 
years have HbA1c h"gher than 7%, suggest"ng th"s age group would benef"t from "ncreased 
attent"on and "ntervent"ons to support d"abetes management4. D"abetes management "s 
compl"cated by rap"d phys"cal and neurolog"cal development, d"ff"culty verbal"z"ng thoughts 
and feel"ngs, frequent and unpred"ctable phys"cal act"v"ty, p"cky eat"ng, and behav"oral 
challenges and fears5. The fear of n"ghtt"me hypoglycem"a "s common, and only a m"nor"ty of 
young ch"ldren’s hypoglycem"a appears to be recogn"zed w"th self-mon"tor"ng blood glucose 
measurements6. Apart from hypoglycem"a, a 6-year long"tud"nal study suggested that gray 
and wh"te matter volumes and cogn"t"ve scores are affected by hyperglycem"a "n early-onset 
T1D7.  
D"abetes technolog"es, "nsul"n pumps, and cont"nuous glucose mon"tor"ng systems (CGMs) 
are evolv"ng tools for d"abetes management, and the use of such technolog"es "n young 
ch"ldren has s"gn"f"cantly "ncreased "n recent years8. Recent data from the T1D Exchange 
"nd"cate that CGMs use "n ch"ldren under 6 years old has "ncreased by 45% from 2016 to 
20229, and "nsul"n pump use nearly doubled, w"th the h"ghest use rates "n the youngest 
pat"ents10. Hybr"d closed-loop systems, wh"ch automat"cally adjust "nsul"n del"very accord"ng 
to glucose levels as"de from mealt"me boluses, are relat"vely novel "n young ch"ldren. There 
are results from observat"onal and random"zed stud"es for M"n"Med™ 780G systems "n 
ch"ldren over seven years suggest"ng that an algor"thm that automat"cally doses basal "nsul"n 
based on sensor glucose (SG) levels "mproves TIR w"thout "ncreas"ng or even decreas"ng the 
t"me spent below range (TBR)11-13. 
MiniMed™ 780G "mproved glycem"c control safely "n a 12-week study per"od "n toddlers 
and preschoolers, s"multaneously d"m"n"sh"ng parental d"abetes d"stress14. In another study 
"nvolv"ng 11 pat"ents aged between 2 and 6 years, the use of M"n"Med™ 780G for 6 months 
resulted "n an "ncrease "n TIR w"thout any r"sk of hypoglycem"a15. 
Th"s "s the f"rst safety study compar"ng the off-label use of M"n"Med™ 780G "n ch"ldren aged 
2-7 years throughout one year pat"ents w"th T1D us"ng M"n"Med™ 640G pump, and 
MDI+CGMs. 
 
MATERIALS AND METHODS:  
Th"s retrospect"ve nonrandom"sed study recru"ted ch"ldren between 2 and 7 years of age 
d"agnosed w"th T1D for more than one year and who were on M"n"Med™ 780G "nsul"n 
pump, M"n"Med™ 640G "nsul"n pump and MDI + CGM therapy at least 12 months. HbA1c, 
"nsul"n dose and CGM metr"cs of all the pat"ents were downloaded from pat"ent charts and 
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Medtron"c Carel"nk Personal Software, L"brev"ew, and Dexcom Clar"ty D"abetes 
Management Software reports retrospect"vely. In our cl"n"c as a standard"sed "nsul"n pump 
therapy management, cl"n"c"ans and d"abetes nurses mon"tored the safety of the treatment on a 
weekly bas"s (v"a phone call and WhatsApp), and pump sett"ngs [Target glucose, "nsul"n 
carbohydrate rat"o (ICR), AIT] were adjusted as requ"red "n the f"rst month of pump "n"t"at"on 
an monthly after the f"rst month. In MDI+CGM pat"ents ICR and sens"t"v"ty factor and CGM 
reports are mon"tored monthly (v"a phone call and WhatsApp). 
T1D pat"ents who start on M"n"Med™ 780G, M"n"Med™ 640G pump therapy or CGM alone 
rece"ve complete carbohydrate count"ng tra"n"ng standard"sed accord"ng to ISPAD 
gu"del"nes16,17. In pat"ents under 7 years of age; M"n"Med™ 780G "nsul"n pump "s "n"t"ally used 
"n manual mode for 2 weeks followed by auto mode.  The target blood glucose "s set to 120 
mg/dl, and the act"ve "nsul"n t"me to 3 hours "n"t"ally. 
In M"n"Med™ 640G "nsul"n pump therapy, target blood glucose "s set to 100 mg/dl, pred"ct"ve 
low glucose suspend to 60mg/dl, low and h"gh alarm to 60 mg/dl and 180 mg/dl, and act"ve 
"nsul"n t"me to 3 hours at the beg"nn"ng.  
MDI+CGM pat"ents rece"ve the standard"sed educat"on for CGM "nclud"ng the use of arrows, 
alarm sett"ngs and target glucose levels accord"ng to the CGMs consensus18. 
Outcomes measured "ncluded CGMs metr"cs accord"ng to the "nternat"onal recommendat"ons19. 
Safety endpo"nts "ncluded ser"ous adverse events, such as severe hypoglycem"a and d"abet"c 
ketoac"dos"s. Cl"n"cal and glycem"c data are reported us"ng descr"pt"ve stat"st"cs expressed as 
mean (standard dev"at"on [SD]) and/or med"an ("nterquart"le range).  
Stat"st"cal Analys"s: IBM Corp. Released 2021. IBM SPSS Stat"st"cs for W"ndows, Vers"on 
28.0. Armonk, NY: IBM Corp was used for the stat"st"cal analyses. A normal"ty test was 
performed for the d"str"but"on. Shap"ro-W"lk test was used "n groups that "ncluded 30 or fewer 
ch"ldren; otherw"se, Kolmogorov-Sm"rnov test was used to determ"ne d"str"but"on. One-way 
ANOVA test was used to compare M"n"Med™ 780G, M"n"Med™640G, and MDI+CGMs 
therapy groups "n normally d"str"buted var"ables, and the "ndependent t-test was used "n non-
parametr"c var"ables. The Mann-Wh"tney U test was used to compare two "ndependent groups 
us"ng var"ables that were not d"str"buted normally. W"lcoxon test was used "n var"ables that 
d"dn’t d"str"bute normally to compare pre-treatment w"th 3-6-12. months TAR, TIR, TBR, 
HbA1c, and other var"ables "n the same group, and a pa"red t-test was used as a non-
parametr"c equ"valent. p<0,05 was accepted as stat"st"cally s"gn"f"cant. 
Eth"cal comm"ttee approval was obta"ned from the Un"vers"ty the study rolled on. The study 
was conducted "n accordance w"th the Hels"nk" Declarat"on, wh"ch was rev"sed "n October 
2013. Informed consent was obta"ned from all parents or careg"vers of ch"ldren recru"ted "n 
the study. 
RESULTS: 
Th"rty-three ch"ldren w"th T1D; age, d"abetes durat"on, total da"ly "nsul"n dose and Hb A1c  
matched were retrospect"vely analyzed. Eleven were us"ng the MiniMed™ 780G "nsul"n 
pump, eleven MiniMed™640G "nsul"n pump, and eleven MDI+CGMs. Among the 33 
part"c"pants, 14 (42%) were female, the mean age was 5,18±1,39 (2-6,9) years, and the 
durat"on of d"abetes was 3,51±1,54 years.  
The mean age at the "n"t"at"on of the M"n"Med™ 780G, M"n"Med™ 640G "nsul"n pump was 
5,25±1,22 (2,8-6,8) years and 4,1±2,13 (2-6,5) years, respect"vely. In the MDI+CGMs group, 
the mean age was 5,59±1,19 (3,3-6,7) years. Basel"ne mean TDI dose was 10,6±4,34 (4,5-
17,6) U/day "n MiniMed™ 780G   group (manuel mode), 13,9±6 (3,5-24,2) "n M"n"Med™ 
640G group, and 14,8±6,72 (4,5-25) "n MDI+CGMs group (Table 1). 
In the M"n"Med™ 780G group, SmartGuard™ usage "n all ch"ldren exceeded 85% after the 
"n"t"al two weeks of use "n manual mode, as "ntended (93,73%, 96,45%, and 87,91% at 3, 6, 
and 12 months, respect"vely). GMI and HbA1c rema"ned s"gn"f"cantly lower w"th"n the group 
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over t"me (0,01 and <0,001, respect"vely); marked decreases were observed w"th"n three 
months after auto-mode sw"tched on (Table 2). 
In the MiniMed™ 780G   group, TAR was lower at the 3rd, 6th, and 12th months when 
compared to M"n"med 640G and MDI+CGM (p= 0,02; 0,02; 0,04, respect"vely); TIR was 
h"gher at the 3rd and 12th months when compared to the other 2 groups (p=0,03 and 0,02). 
TIR "ncreased by 8,4% (70% to 75,9%), TAR decreased by 10,4% (23,67% to 21,2%), and 
TBR decreased by 12,1% (3,3% to 2,9%) "n twelve months of MiniMed™ 780G  pump group 
(FEgure 1). CV and HbA1c were lower at 12 months (p=0,01 and 0,02) (FEgure 2); average 
blood glucose (BG) was lower at 6th and 12th months (p= 0,02 and 0,01) compared to the 
other groups (Table 3). All CGM metr"cs "n Table 3. 
DISCUSSION 
Type 1 d"abetes presents numerous morb"d"t"es that s"gn"f"cantly "mpact the l"ves of ch"ldren. 
In"t"at"ng the most effect"ve therapy as early as poss"ble can m"t"gate compl"cat"ons20. The 
MiniMed™ 780G "nsul"n pump appears to be the most effect"ve therapy for ach"ev"ng th"s 
goal21. However, there "s a notable lack of stud"es "nvest"gat"ng the effect"veness and safety of 
such dev"ces "n ch"ldren under seven years old. Add"t"onally, glucose control "n th"s age group 
"s challeng"ng due to the var"ab"l"ty of "nsul"n requ"rements2. Th"s paper a"med to show the 
effect"veness and rel"ab"l"ty of the M"n"Med™ 780G "nsul"n pump "n ch"ldren aged 2 to 7 
years.  
Pulkk"nen et al. "nvest"gated 35 ch"ldren aged between 2 to 6 years old rece"v"ng MiniMed™ 
780G   treatment. In the"r study, TIR showed an 8,3% "ncrease w"th an 8,6% decrease "n TAR 
dur"ng the 12 weeks under M"n"Med™ 780G treatment. S"m"lar results were reported "n the"r 
extended follow-up study, though they focused on t"me "n t"ght range. T"me "n Range (TIR) 
"ncreased from 58,3% "n"t"ally to 66,2% "n the s"xth month, and these values were susta"ned 
dur"ng an 18-month follow-up. However, TIR rema"ned below 70% throughout the 
"nvest"gat"on, w"th the most s"gn"f"cant "ncrease observed "n the f"rst three months. They 
concluded that TIR values below 70% m"ght be attr"butable to the younger age group and 
lower basel"ne TIR values compared to other stud"es14,22. Tornese et al. also "nvest"gated 
M"n"Med™ 780G "n a s"m"lar age group, show"ng an 8,5% "ncrease "n TIR along w"th a 
s"gn"f"cant decrease "n TAR23. A further study conducted by Abraham et al. found that TIR 
"ncreased from 64,1% at basel"ne to 74,7% "n the f"fth week15. In our study, s"m"lar to the 
aforement"oned stud"es, TIR "ncreased by 6,67% "n the th"rd month, wh"ch rema"ned 
cons"stent throughout the 12 months. It demonstrated stat"st"cally s"gn"f"cantly h"gher values 
than the M"n"Med™ 640G and MDI+CGMs groups "n the th"rd and s"xth months, and th"s 
d"fference pers"sted dur"ng the follow-up per"od. 
TAR and TBR serve as add"t"onal "nd"cators of treatment success. S"m"lar to stud"es 
conducted by Pulkk"nen and Tornese, TAR showed a s"gn"f"cant decrease dur"ng follow-up "n 
our study22,23. Add"t"onally, TAR was s"gn"f"cantly lower than "n the other treatment groups, 
except "n"t"ally. However, TBR d"d not s"gn"f"cantly decrease "n M"n"Med™ 780G compared 
to M"n"Med™ 640G and MDI+CGMs. Furthermore, no "nstances of severe hypoglycem"a or 
ketoac"dos"s were observed "n any case. Th"s suggests that the M"n"Med™ 780G "nsul"n 
pump "s as safe as the M"n"Med™ 640G "nsul"n pump and MDI+CGMs, as "nd"cated by TBR 
and TAR "n th"s vulnerable age group.  
 
Pulkk"nen et al. showed that CV d"dn’t decrease s"gn"f"cantly dur"ng the follow-up per"od21. 
In contrast to Pulkk"nen, Tornese et al. found a s"gn"f"cant decrease "n CV dur"ng the"r study 
per"od23. Our study "s the f"rst study that compares CV between three d"fferent treatment 
groups. S"m"lar to Pulkk"nen et al., CV d"dn’t change dur"ng the follow-up "n our research but 
was s"gn"f"cantly lower "n the MiniMed™ 780G   group compared to the other treatment 
groups.  
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Pulkk"nen et al. found that HbA1c decreased s"gn"f"cantly over 18 months. However, dur"ng 
the follow-up per"od, they observed a temporary "ncrease "n HbA1c between the s"xth and 
twelfth months, wh"ch was attr"buted to the l"ft"ng of COVID-19 restr"ct"ons, part"cularly an 
"ncrease "n "nfect"ons dur"ng that per"od22. In our study, HbA1c decreased s"gn"f"cantly dur"ng 
the 12-month follow-up "n the MiniMed™ 780G   group. It was s"gn"f"cantly lower "n the 
MiniMed™ 780G   group, w"th the most remarkable change observed "n the th"rd month 
compared to the other treatment modal"t"es. GMI, der"ved from the term of est"mated A1c 
(eA1c), had been created to assess more accurately and make more personal"zed glucose 
management24. Tornese et al.23 "nvest"gated the GMI and found that the change "n the GMI 
was "ns"gn"f"cant. Seget also publ"shed the"r 2023 study w"th a s"gn"f"cant decrease "n the 
GMI25. Unfortunately, numerous stud"es have "nd"cated that the GMI alone m"ght not be used 
"n th"s regard. Instead, "t "s adv"sed to be used w"th HbA1c value to est"mate hypoglycem"a 
r"sk. An "ncreased gap between HbA1c and GMI "s assoc"ated w"th an "ncreased r"sk of 
hypoglycem"a25. Moreover, "f h"gher HbA1c values pers"st desp"te lower GMI, the r"sk of 
d"abetes-assoc"ated compl"cat"ons w"ll "ncrease26. Although a larger gap between GMI and 
HbA1c was observed "n the MiniMed™ 780G   and M"n"Med™ 640G groups "n"t"ally, "t 
decreased dur"ng follow-up "n our study. However, "n the MDI+CGMs group, th"s gap 
pers"sted over t"me. HbA1c levels "n the MiniMed™ 780G   group s"gn"f"cantly decreased 
dur"ng follow-up, reach"ng even lower levels than GMI "n the twelfth month. In contrast, "n 
the M"n"Med™ 640G group, HbA1c d"d not d"ffer over t"me. Cons"der"ng that lower HbA1c 
values than GMI and lower HbA1c "nd"cate lower d"abetes-assoc"ated compl"cat"ons, the 
M"n"Med™ 780G "nsul"n pump "s more effect"ve and safe than the M"n"Med™ 640G "nsul"n 
pump and MDI+CGMs "n th"s age group.  
The "nstruct"ons for determ"n"ng m"n"mum and max"mum Total Da"ly Insul"n (TDI) doses are 
outl"ned "n the M"n"Med™ 780G "nsul"n pump manual. The manufacturer has set the 
m"n"mum TDI at e"ght da"ly un"ts27. In the study by Pulkk"nen, TDI was a m"n"mum of 8U/ 
day22. In Tornese’s study, the m"n"mum TDI was 6U "n"t"ally under manual mode, 6,6U after 
auto-mode, and 7,2U "n the 3rd month23. In our study, the m"n"mum TDI was under 8U. 
In"t"ally "n manual mode one pat"ent had a TDI dose as 4,5 U/day but "ncreased to 6,4 un"ts "n 
automode.  
 
"LEmEtatEons of the study 
1.  Low number of pat"ents; more pat"ents are necessary to make more accurate 
dec"s"ons. 
2. Retrospect"ve study des"gn 
 
CONCLUSION 
In our study, we observed that the M"n"Med™ 780G was super"or to both the M"n"Med™ 
640G and MDI+CGMs "n terms of metabol"c control (ach"ev"ng HbA1c < 7% and T"me "n 
Range > 70%) over a one-year follow-up per"od "n ch"ldren 2-7 yrs. 
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Table 1:  Basel"ne character"st"cs all the pat"ents of T1D 

  M"n"MedTM 780G M"n"MedTM 640G MDI+CGMs 

Total da"ly "nsul"n dose  10,6 (4,5-17,6)   13,9 (3,5-24,2)  14,8 (4,5-25)  

D"abetes durat"on (years) 2,85±1,65 (1,1-6,3) 5,18±1,83 (1,75-7,75) 2,51±1,15 (1,1-4,42) 

Age at pump/CGMs 
"n"t"at"on (years) 5,25±1,22 (2,8-6,8) 4,1±2,13 (2-6,5) 5,59±1,19 (3,3-6,7) 

CGMs: Cont"nuous glucose mon"tor"ng  system, MDI: Mult"ple dose "nsul"n treatment;, SD score, 
standard dev"at"on score 
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Table 2: ComparEson between 0-3-6-12. month values extracted from MEnEMedTM 780G. 
 MEnEMedTM 780G  

 
 

 
p 

0.month 
InEtEatEon 

“Manuel Mode” 
3. month 6. month 12. month 

TAR (%) 
 
     180-250 
     >250 

23,67±12,72 
 

17,64±7,02 
4,73±6,77 

18,44±7,33 
 

15,91±5,13 
3,55±2,70 

20±5,92 
 

17,18±6,1 
6,82±11,5 

21,2±8,93 
 

18,09±5,43 
3,55±3,39 

0,91 
 

0,56 
0,41 

TIR (%) 70,00±16,01** 76,67±7,11** 72,45±15,61 75,90±7,71 0,891 
TBR (%) 
 
     54-70 
     <54 

4,67±3,14 
 

2,82±2,4 
0,45±0,69 

4,78±2,86 
 

3,27±2,01 
1,27±2,1 

3,64±2,42 
 

2,91±1,81 
0,64±0,81 

5,46±2,13 
 

2,45±1,29 
0,45±0,52 

0,27 
 

0,50 
0,42 

CV (%) 36,13±5,62 37,13±4,35 36,46±3,58 34,3±2,14 0,38 
GMI (%) 7,27±1,19 6,56±0,22 6,64±0,21 6,71±0,38 0,01 
HbA1c (%) 8,8±1,7 6,64±0,47 6,71±0,4 6,51±0,38 <0,00

1 
SmartGuardTM 
(%) - 93,73±12,96 96,45±3,45 87,91±29,3  

TDI (U/day) 
(mEn-max) 4,5-17,6 8,2-20,3 7,7-25,9 9,3-33,2 0,08 

AIT (hours) 3 3 3 3  

Meal per day 4,4±1,1 4,8±2 5,9±1,4 6,1±2,1 0,08 

Amount of carb 128,6±33,5 136,1±45,4 154,8±28,6 154,5±33,2 0,09 
S"gn"f"cant d"fference regard"ng GMI and HbA1c was observed dur"ng the one-year follow-up. The most 
remarkable "mprovement was between 0 to 3 months.  
Although TIR d"dn’t show any s"gn"f"cant "ncrease when 12 months stat"st"cally exam"ned together, "t was 
s"gn"f"cantly changed between "n"t"al t"me to 3rd month (p<0,001).  
AIT: Act"ve Insul"n T"me, CGMs: Cont"nuous Glucose Mon"tor"ng system; CV: Coeff"c"ent of Var"at"on; 
GMI: Glucose Management Ind"cator; MDI: Mult"ple dose "nsul"n treatment; TAR: T"me Above Range; 
TBR: T"me Below Range; TDI: Total Da"ly Insul"n Dose, TIR: T"me In Range 
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Table 3: ComparEson between MEnEMedTM 780G and MEnEMedTM 640G and CGMs+multE-dose SC 
EnsulEn users. 

 0-month 

p
* 

3-month 

p
* 

6-month 

p
* 

12-month p* 

MEnE
Med 

TM 
780
G 

MEnE
Med 

TM 
640
G 

MD
I+ 

CG
Ms 

MEn
EMe

d 
TM 
780
G 

MEn
EMe

d 
TM 
640
G 

MD
I+ 

CG
Ms 

MEn
EMe

d 
TM 
780
G 

MEn
EMe

d 
TM 
640
G 

MD
I+ 

CG
Ms 

MEn
EMe

d 
TM 
780
G 

MEn
EMe
dTM 
640
G 

MD
I+ 

CG
Ms 

 

TAR 
(%) 

23,7
±12,

7 

32,4
±12,

7 

33,6
±19,

8 

0,
11 

18,4
±7,3 

36,5
±17,

9 

34,3
±15,

5 

0,
02
* 

20±
5,9 

39±
18,7 

36,6
±19,

4 

0,
02
* 

21,2
±8,9 

31,3
±10,

7 

37,2
±19,

4 

0,
04
* 

180-
250 

17,6
±7 

25,6
±10,

5 
21,6
±9,5 

0,
14 

15,9
±5,1 

28,1
±14,

4 

25,5
±7,6 

0,
02
* 

17,2
±6,1 

28,7
±13,

7 

25,1
±11,

3 

0,
05 

18,1
±5,4 

23,5
±6,8 

20,7
±6,6 

0,
15 

>250 
4,7±
6,8 

6,8±
5,3 

12,3
±11,

7 
0,
11 

3,6±
2,7 

8,4±
5,8 

8,6±
8,8 

0,
12 6,8±

11,5 

10,3
±7,7 

11,5
±11,

7 

0,
56 3,6±

3,4 

7,82
±4,2

2 

16,5
±18,

5 

0,
03
* 

TIR 
(%) 

70±1
6 

63,8
±13,

8 

64,7
±19,

7 

0,
24 

76,7
±7,1 

59,6
±17,

5 

63,6
±15,

1 

0,
03
* 

72,5
±15,

6 

57,3
±17,

9 

60,5
±19,

1 

0,
12 

75,9
±7,7 

64,7
±9,7 

59,1
±18,

7 

0,
02
* 

TBR 
(%) 

4,7±
3,1 

3,8±
2,4 

1,6±
1,1 

0,
06 

4,8±
2,9 

3,7±
2,8 

2,4±
2,3 

0,
18 

3,6±
2,4 

3,7±
2,6 

3±2,
2 

0,
75 

5,5±
2,1 

4±3,
1 

3,7±
3 

0,
94 

54-
70 

2,8±
2,4 

3,1±
1,9 

2,4±
2,5 

0,
75 

3,3±
2 

3,1±
2,3 

2,3±
2,1 

0,
51 

2,9±
1,8 

3±1,
8 

2,9±
2,2 

0,
99 

2,5±
1,3 

3,2±
1,9 

3,6±
2,9 

0,
48 

<54 
0,5±
0,7 

0,7±
0,8 0 

0,
03
* 

1,3±
2,1 

0,6±
0,9 

0,1±
0,3 

0,
13 

0,6±
0,8 

0,7±
0,9 

0,1±
0,3 

0,
1 0,5±

0,5 

0,8±
1,5 

0,2±
0,4 

0,
29 
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CV 
(%) 

36,1
±5,6 

36,4
±5,3 

36,3
±5,5 

0,
98 

37,1
±4,4 

35,4
±5,7 

34,8
±5,1 

0,
7 

36,5
±3,6 

36,5
±5,4 

35,8
±5,5 

0,
92 

34,3
±2,1 

37±
3,8 

39,7
±4,9 

0,
01
* 

GMI 
(%) 

7,3±
1,2 

6,4±
2,2 

5,2±
3,4 

0,
15 

6,6±
0,2 

7,1±
6,4 

6,4±
2,4 

0,
47 

6,6±
0,2 

7,3±
0,5 

6,6±
2,3 

0,
46 

6,7±
0,4 

6,1±
2,1 

6,5±
2,2 

0,
63 

HbA
1c 
(%) 

8,8±
1,7 

7,5±
1,1 

7,5±
1,3 

0,
22 

6,6±
0,5 

7,2±
0,8 

7,2±
1,3 

0,
68 

6,7±
0,4 

7,3±
0,7 

7,6±
1,6 

0,
18 

6,5±
0,4 

7,4±
0,5 

7,6±
1,3 

0,
02
* 

Aver
age 
BG 
(mg/
dl) 

161,
3±25

,8 

166,
4±27

,6 
- 0,

91 

152,
4±2
4,5 

173,
7±2
7,9 

- 0,
16 

151,
6±3
0,7 

180,
9±2
1,9 

- 
0,
02
* 

152,
5±2
8,2 

179,
6±1
4,6 

- 
0,
01
* 

TDI 
(U/d
ay) 
(mEn
-
max) 

10,6 
(4,5-
17,6) 

13,9 
(3,5-
24,2) 

14,8 
(4,5
-25) 

0,
25 

12,8 
(8,2

-
20,3

) 

15,1 
(4-

25,6
) 

15,7 
(5-
26) 

0,
55 

13,9 
(7,7

-
25,9

) 

16 
(6,2

-
24,9

) 

18,9 
(5,2
-22) 

0,
2 

15,9 
(9,3

-
33,2

) 

17,6 
(5,8

-
29,4

) 

21,4 
(13-
34) 

0,
26 

Amo
unt 
of 
bolu
s 
Ensul
En 
(U) 

6,7±
2,9 

9,2±
4,5 - 0,

18 8±2 10,4
±4,9 - 0,

28 
8,8±
2,3 

11±
4,2 - 0,

18 
9,9±
2,8 

11,8
±5,1 - 0,

39 

Auto
-
corr
ectEo
n 
Ensul
En  
(U) 

- - - - 1,1±
0,9 - - - 2,1±

1,6 - - - 2,6±
2,2 - - - 

Basa
l 
Ensul
En 
(U) 

4±2,
7 

4,2±
2 - 0,

55 
4,8±

3 
4,5±
2,4 - 0,

97 
5,1±
2,9 

5±2,
3 - 0,

53 
6,1±
4,1 

5,9±
2,2 - 0,

55 

Meal 
per 
day 

4,4±
1,1 

6,6±
1,9 - 

0,
01
* 

4,8±
2 

5,9±
1,2 - 0,

12 
5,9±
1,4 

6,1±
1,7 - 0,

97 
6,1±
2,1 

5,9±
1,5 - 0,

77 

Amo
unt 
of 
carb 

128,
6±33

,5 

144,
9±38

,2 
- 0,

28 

136,
1±4
5,4 

143,
7±4
2,9 

- 0,
62 

154,
8±2
8,6 

149,
2±3
5,7 

- 0,
6 

154,
5±3
3,2 

158,
6±3
8,8 

- 0,
67 
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Aver
age 
SG 
(mg/
dl) 

145,
1±20 

153,
7±15

,1 

162,
7±3
2,4 

0,
27 

139,
8±1

3 

158,
5±2
1,1 

161,
7±2
3,6 

0,
78 

141,
3±1
3,7 

164,
7±2
2,4 

163,
5±2

9 

0,
02
* 

142,
6±1
4,2 

156,
9±1
6,3 

169,
6±4
2,9 

0,
83 

BG: Blood Glucose; carb: carbohydrate; CGMs: Cont"nuous Glucose Mon"tor"ng system; CV: Coeff"c"ent 
of Var"at"on; GMI: Glucose Management Ind"cator; SC: Subcutaneous;  SG: Sensor glucose; MDI: 
Mult"ple dose "nsul"n treatment; TAR: T"me Above Range; TBR: T"me Below Range; TDI: Total Da"ly 
Insul"n Dose; TIR: T"me In Range 
*: p<0,05: Stat"st"cally s"gn"f"cant. 
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FEgure 1: TIR, TAR, and TBR changes of the groups 
780G: M"n"medTM 780G; 640G: M"n"medTM 640G; MDI+CGM: Mult"ple Dose Insul"n + 
Cont"nuous Glucose Mon"tor"ng; TAR: T"me Above Range; TBR: T"me Below Range; TIR: 
T"me In Range 

 
 
FEgure 2: HbA1c and CV changes of the groups 
780G: M"n"medTM 780G; 640G: M"n"medTM 640G; CV: Coeff"c"ent of Var"at"on; 
MDI+CGM: Mult"ple Dose Insul"n + Cont"nuous Glucose Mon"tor"ng 
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