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ATOTELEGUATIKOTNTO TOV GUGTHATMOV KAELGTOV Ppoyov
YOPNYNONG LVGOVAIVIG OTT] YAVKULUIKY] pOOuion ao0evov pe
Xakyopoon Awuftn Tomov 1: cveTnuETIKY] OVOCKOTI G

TUYOLOTOUUEVEOV KAMVIKOV OOKIPL®OV

Inpovtikoi Opou: Zaxyopmong Awpnme Tomov 1, yAvkoln, wvoovAivn, vroyilvkoipio,

TEYVOLOYiO, QLTONOTOTTOINGT), LETAPANTOTNTA.

Iepiinyn

O Zaxyopdong Awpnmmg Tomov 1 (XAl) amotedel po xpovie avTOAVOCT VOGO TTOV
xopoKTNpiletor amd amdOALT OVETAPKELD WWGOLAIVNG Kot amartel oo Blov eEmyevn yopnynon
™. H enitevén Pértiotov yAlvkoipikoh ehéyyov elval KaboploTikhig onuaciog ywo v
TPOANYT 0EEDV Kot YpOVIOV EMTAOKADV, OGTOGO 1 dtayeipion g vOcov mapapével chvlet
Kol amontnTikn. Ta tedevtaia xpovia, 1 a&loldynon e pvouiong £xel petatomotel omd
povodtdototn  mpocdyywon G YAvkolvAwpévng  apoooorpivng  (HbAlc) o o
TOAVTOPOAUETPIKT OMOTIUNON 7oV TePAapPdvel deikteg cuveyovs Kataypaeng yAvkolng,
Ommg o ypdvog eviog otdyov (Time in Range), o ypovog kdtm omd T0 €DPOS GTOYOV Kol 1
YAVKOLUIKY] LETAPANTOTNTO.

Yxomdg TG T|OPOVGOS GLOTNHOTIKNG ovaokomnong ntov 1 agoddynon g
ATOTEAECUATIKOTNTAG TNG GLVEXOVG TopakoAovOnong yAvkolng (CGM) kat twv cuatnudtomv
avtopotomomuévng yopnynong wooviivng (hybrid/closed-loop) oe dtopo pe ZAl, og
ovYKplon He T ocvpPatiky) Oepameio (TOALATAES NUEPTOIEG EVECELS KO AVTOTTAPUKOAOVOM O
YALKOING) M e Mydtepo avTopatomoinuéva Ttexvoroykd oynpata. H avackénnon Paciotnke
0 TUYOMOTOUUEVES EAEYYOUEVES KAMVIKEG OOKIUEG Kol OKOAOVONGE GLOTNUATIKY Kot
aVOTOPOY®YIUN  OldKacios  €mAOYNG Kol aSloAOYNoNG TOV  UEAETMOV. XUVOAIKA,
oVUTEPIMPONKAY 65 KAIVIKEG SOKIUEG GTNV TOL0TIKY] AVAALGON).

To evpruota TG OvOOKOTNONG KATESEEOV OTL TOL GLOTNUATO KAEWGTOL Ppodyov
emtuyydvouv otafepn Kot KAMVIKE ovclooTikny adénomn Tov xpoévov evtog otdyov (Time in
Range), cuvodevopevn amd peimon Tov ypdvov 6€ LITEPYAVKALUIKA eineda, ywpig avtioTorymn
avénon Tov KvoHvov vIoyAvKopog. Xe TOAAEG HEAETEG KATAYPAPNKE TAPAAANAN Pertion

g HbAlc xor g yAvkoyikng petofAntomtoag, kobmg kot peimon tov Bepamevticon



eoptiov. H cvveyng kataypoaen yAvkding, 1060 @g avtdévoun texvoroyia, 660 Kol Mg HEPOGS
CLUCTNUATOV  OVTOUATOTOMUEVNS tvoovAvoBepaneiag, oupPfdrier ot PeAtimon g
ACQPUAELOG KoL TNG oTafepdTTaG TG YAVKOLUKNG pOOong, 10iog e dtopa pe avénuévo
K{ivOUVO VTOYAVKOUIKADV ETELGOOIMV.

SOUTEPACUATIKG, Ol TEXVOAOYIKEC mopeUPacels otn dwayeipion tov A1 vrepéyovv g
ocupupartikng Bepameiog mg TPog TNV TOdTNTA Kot TN 6TOHEPATNTA TOV YAVKOUIKOD EAEYYOV.
H evoopdtmon toug omv KAvikn Tpdén duvatal va BEATIOGEL OVGLOGTIKG TO YAVKOULUKE
OmOTEAECUOTO KOU TNV Ooo@dAeld TV acbevav, vrd v mpodndeon KATAAANANG

EKTOOEVONG Kot EEATOUIKEVUEVIC EQOAPLOYTG.



Effectiveness of Closed-Loop Insulin Delivery Systems in
Glycemic Control of Patients with Type 1 Diabetes: A Systematic

Review of Randomized Clinical Trials

Keywords: Type 1 Diabetes, glucose, insulin, hypoglycemia, technology, automation,

variability

Abstract

Type 1 Diabetes Mellitus (T1D) is a chronic autoimmune disease characterized by absolute
insulin deficiency and requiring lifelong exogenous insulin administration. Achieving optimal
glycemic control is crucial for the prevention of both acute and chronic complications;
however, disease management remains complex and demanding. In recent years, the
assessment of glycemic regulation has shifted from the unidimensional approach of glycated
hemoglobin (HbAlc) to a multiparametric evaluation that includes continuous glucose
monitoring (CGM) metrics, such as Time in Range (TIR), Time Below Range (TBR), and
glycemic variability.

The aim of the present systematic review was to evaluate the effectiveness of continuous
glucose monitoring (CGM) and automated insulin delivery systems (hybrid/closed-loop) in
individuals with T1D, compared with conventional therapy (multiple daily injections and
self-monitoring of blood glucose) or less automated technological regimens. The review was
based on randomized controlled clinical trials and followed a systematic and reproducible
process for study selection and evaluation. A total of 65 clinical trials were included in the
qualitative analysis.

The findings demonstrated that closed-loop systems provide a consistent and clinically
significant increase in Time in Range, accompanied by a reduction in hyperglycemia, without
increasing the risk of hypoglycemia. Many studies also reported improvements in HbAlc and
glycemic variability, as well as a reduction in treatment burden. Continuous glucose
monitoring, both as a standalone technology and as a component of automated insulin
delivery systems, contributes to safer and more stable glycemic control, particularly in
populations at high risk for hypoglycemia.

In conclusion, technological interventions in the management of T1D appear to be

superior to conventional therapy in terms of the quality and stability of glycemic control.
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Their integration into clinical practice has the potential to substantially improve glycemic
outcomes and patient safety, provided that appropriate education and individualized

implementation are ensured.
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KE®AAAIO 1
OEQPHTIKO YIIOBA®PO
YXAKXAPQAHX ATABHTHX TYIIOY 1 KAI TEXNOAOTI'IKEX
ITAPEMBAZXEIX XTH T'AYKAIMIKH PYOMIXH

O Zaxyopdong Awpnmg Tomov 1 (XAl) amoterel ypdvia avtodvoon voco, 1 omoia
YOPOKTNPILETOL OO TPOOOEVTIKY KATAGTPOPT TOV P-KLTTAP®V TOL TAYKPENTOS KOl
EMOKOAOLON OMOALTY OVETAPKELD VOOVAIVNG, kabioTdvVTaS avoykaio T O Piov
eEwyevn yopnynon ¢ (Donath, 2022; Roep et al., 2021). Iopdtt mapadociokd
Bempovviov Kupimg TOUOATPIKY] VOGOS, CUUG®MVO WE TO GUYXPOVO ETICTNUOVIKA
dgdopéva, N epedvion e vOcou dev mePLopileTal 6€ GUYKEKPIUEVEG NAIKIOKES OLAOEG,
0AAG umopel Vo TOPOVCICTEL GE OTOLOONTOTE GTAS0 TNG {MNG, LLE ONUOVTIKO TOGOGTO
VEOV O0yVOCEMY Vo, aPopd ePNPovg, veapols eVAMKES OAAL Kol HEYOADTEPESG
nhkuokég opadeg (Bell & Lain, 2025). H dwoyeipion tov ZA1 otoyedel omn drorrpnon
™G YALKOING aipatog eviog ac@aimv opimv, Teplopilovtag TanTdypova TOGO TN XPOVia.
vrepyAvkaipio 660 kol to €nelcodto. vroyAvkopiog. H onuacioc tov otéyov avtod
EYKELTAL GTI GTEVI] TOL GLGYETION LE TNV TPOANYN TOV 0EE®V HETARBOMK®V EMTAOKOV
(m.y. coPapn vroylvkorpia, SNtk KeToEEmaon), KabMS Kol TwV HaKPOTpODesUmY
LLOKPOOYYELLKAOV KOt piKpoayyelakdv emmiok®v (Yoo & Kim, 2020).

[Mopadociakd, n yAvkoloAwpévn awocsealpivy (HbAlc) anotedovoe tov Pacikd
oelktn a&loAdyNoNg 1oV YALKALUIKOV €AEYYOVL, KOODG avtavakAd T péon Tiun g
yAvko(ng oto aipa katd T TeAevtaieg efoopdoes. Qotdco, 1 HbAlc dev amotvmmvel
EMOPKMOG TN OLVOUIKT] QUGN NG PVOONG oTov XA, KaBdG dev Tapéyel TANPOPOPieg
Yoo TN YADKOWKR —peTafAntotnto. o0TE Yoo TN ovyvotnto Kot OldpKeEW TV
VIOYAVKOUIKAOV ETEIGOJIMV, TOPEyovTeG TOV EMNPEALOVY OVGLUGTIKA TNV ACPAAELD KO
™ Puoowwomra g Oepaneiag (Lazar et al., 2023; Toschi et al., 2020). Xto mlaicto
avtd, M gvpelo xpnon S cuveXOLS mapakorovOnong yAvkoing (continuous glucose
monitoring, CGM) avédeiée vEoug, KAVIKA oNUovTIKOVS JEIKTEG, OTMG 0 XPOVOS EVTOG
otoyov (Time in Range, TIR), o yp6vog kbt® and 10 €0pog otdyov (Time Below Range,
TBR) kot 0 cvvteheotg petapintomrag (%CV), emttpénoviog o mo oAOKANPOUEVT
Kot TOATOPAUETPIKT a&loddynon tov yAvkaipkoy ehéyyov (Bell & Lain, 2025; Lazar
et al., 2023). IapdAinia, n texvoroykn €£€MEN 0N YOPNYNOT WVGOVAIVIG 0dnynoe

oTNV aVATTLEN GUOTNUATOV CVTOUATOTOUUEVNG XOPTYNONSG WWGOVAIVIG Kol VEPLOTKOV

12


https://www.zotero.org/google-docs/?9bE80S
https://www.zotero.org/google-docs/?8ytuY3
https://www.zotero.org/google-docs/?CdZ1CA
https://www.zotero.org/google-docs/?9GL5Sh
https://www.zotero.org/google-docs/?OMgWys
https://www.zotero.org/google-docs/?OMgWys

KAewotob Ppoyov (closed-loop), ta omoia a&omolovy dedopéva CGM yia v avtdpaTT
TPOCAPUOYT TS PUCIKNG VOOVAIVIG KOl 6TOYEVOLY TOGO oTr PeAtimon g pOOoNG
000 Kot otn peimon tov Bepamevtikod @optiov (Freckmann, 2020; Heinemann et al.,
2018a). Qotd6c0, 0edOUEVIG TNG ETEPOYEVELNG TMV OLOECILMV TEXVOAOYIDV KOl TOV
OWQOPETIKOV  GLYKPUITIKOV — oynudtov  (cvpPotikn  Oepameio, aviiio  yopig
avtopotonoinon, SAP), kafictoator avoykaio 1 cvotnuatiky o&loAdynon Tov
OedoUEVOV OO TUYOOTOINIEVEG EAEYYOUEVES OOKIUES, (DGTE VO ATOCOPNVIOTEL M
KAvikn emidpaon e CGM kot towv closed-loop cvothudtov 1660 oty HbAlc 660 ko

GTOVG GUYYPOVOLS OEIKTES YAVKOUIKOD EAEYYOVL.
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1.1 Xxomog
2Komdg NG TOPOVCAG GLGTNUATIKNG avaoKOTNong ivat va agloroynbel, oe dropa e
Yakyapmon Awprn Tomov 1, n emidpaocm g cvveyovs mapakorlovOnong yAvkoing
(CGM) ko1 TV GLOTNUATOV  CVTOUOTOTOWUEVIG  XOPNYNONSG  WGOLAIVIG
(avtiio/closed-loop) otn petafoin g HbAlc kot o€ deikteg yAvkaipkon eléyyov, o€
ovykpon pe ovpPortikny Oepameion (my. SMBG, MDI) 7/kor pe  Mydtepo
OVTOUATOTOMUEVOL TEXVOAOYIKG oynuoata (m.y. aviAio yopic closed-loop, SAP), péow

oLVOEGN G OEOOUEVAV ATTO TUYOLOTIONLEVES ELEYXOUEVESG OOKLLES.

1.2 Zoaxyap®ong Awpntng Tomov 1 (XA1)

O Zaxyapmong Aafnng Tomov 1 (A1) amotelel pua ypovia, ovTOAvVOoT) VOGO KOTA
TNV Omoi{0. TO OVOGOTOMTIKO GUGTNUN GTOYEVEL Kol KOTOGTPEPEL TPOOJEVTIKA TOL
B-kbtropa twv vnowiov tov Langerhans oto mdykpeog, odnywdvtog o amdivtn M
oY€O0OV amOALTI OVETAPKELXL VGOLAIVIIG Kot avaykn eEwyevolg yopnynong g yo v
emPiowon tov otdépov (Donath, 2022; Roep et al., 2021). Av kot o XAl é€yel
TAPOOOCIOKA YOPOKTNPIOTEL ®G VOGOG NG MOOIKNG NAKING, To GVOYXpova OeSOUEVAL
KOTOOEIKVOOVY OTL pmopel va ekdnAmBel 6 0motodnTote 6Tad10 TG {ONG. INUOVTIKO
TOGOGTO TWV VEMV JYVOCEDV apopd £PnPovg, veapovs eVIMKES, OAAL Kot GTOWO
peyarvtepng nAkiog (Bell & Lain, 2025).

H 1otopin| e€€MEN ™¢ Katavonong tov ZA1 givor xopakTnpioTikn Yo ToV TPOTO LE
TOV 07010 M TPIKN Yvdon petaoynpatiletar pe Paon véa epevvntikd dedopéva. o
awVeS, 0 OPnTng avipetomiotay g pio eviaia petafoAkn vocog, 1 omoia 6TV Tpo
WGoVAivNg emoy] odnyovoe oe tayela ammAela Papovg, apuddtwon kot Bdvoro. H
avakdAvym g woovAiving to 1921 amotéhece onueio kapumng, kabdg petéTpeye Lo
Bavamedpo vOco oe ypdvio, Bepamedoyo voonpa, xopig Oouwg vo eényel v
artoroyia g (Cavalli et al., 2025). H dexoetio Tov 1970 onupotoddtnoe pio
KaBOPIOTIKY KOUTY OTNV EMGTNHOVIKN TPOGEYYIoN TNG VOoOV, OTOV 1 GLUGYETION UE
HLA yovidia, n mapamipnon vnowwkng ¢Aeypovrg (insulitis) kot m ovakdivym
OLTOOVTICOUAT®OV 00MYNCAV GTNV EXIKPATNON TOL GLTOAVOGOV HOVTELOL TafoYEVELg
(Cavalli et al., 2025).

To wvpiapyo maboPuolOAOYIKO HOVTEAD TepLypdpel tov XAl ¢ oamotéAecpa
dvoAeltovpylag NG OVOGOAOYIKNG  OVOXNG. X€ YEVETIKA  EMPPEM)  OTOUO,

neptParloviikol N evdoyeveic mapdyovieg Opovv MG EKAVTIKOL UNyovVIGHOl, 00NY®OVTOG
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O€ EVEPYOTOINOT AVTOAVTIOPACTIKOV T-AEUPOKLTIAPOV KOl GE OVOCOAOYIKT €mifeom
katd tov B-kuttdpwv (Donath, 2022; Roep et al., 2021). H dwadikacio avtr eEelicoetal
ouvnB®G Yoo Pveg M Kol ypovIa TPV TNV KMVIKN O1dyvVmon, UE OTASIOKT HEI®MON NG
B-xvtropwng pdlag kot Asttovpyiog (Donath, 2022; Roep et al., 2021). Khaowkd, o XAl
Bewpnnke «T-kvttapo-pesorofovpevn» avtodvoon vocog. Qotdco, To TEAELTOLN
xpévio, M PpAoypagia vrootnpilel 6Tt T B-KOTTOPA dEV OMOTEAOVV OAMS OO TIKE
Bdpoto g avocoroyikng emifeong. Avtifeta, EVOEYETOL VO GUUUETEXOLV EVEPYA CTNV
mofoyéveon HEC® HNYOVIGUOV B-kuttapikol stress, UETOPOAIKNG SvoAertovpyiag,
ALENUEVIG AVOGOYOVIKOTNTOG Kol aALOy®V otV Tapovsioon aviiyoveov (Roep et al.,
2021). H oavaokomnon tov Roep kot cvvepyotdv vmootnpiler 6Tt 1 B-KuTTOPIKN
eLOAMTOTNTO o€ ProovvOeTikd stress Kol QAEYLOVMOEL, KOTOOTAGELS WUTOpPEl vo
onuovpyel éva @owAo KOKAO: TO P-KOTTOPO OTPESAPETUL, EKPPALEVTaPOLGIALEL
TEPLGGOTEPO OVTLYOVO KOl £TGL YIVETOL MO «OPOTO» GTO OVOGOTOUTIKO GUGTNUO, TO
omoio pe tn oepd tov evteivel v enibeon (Roep et al., 2021).

Inuavtikd otoryeio vép pag mo ovvheng Bedpnong tov A1 givar to yeyovog 0Tt
0€ 10TOAOYIKEG UEAETEG TOYKPENTOS TOPOTNPEITOL GLYVA TEPLOPICUEVT] VIGLOL0KN
ombnon (insulitis) kot Ot1 oe apketodc 0oBevelg SwaTnpeital  VITOAEUUATIKN
B-kutropkn palo yo peyddo ypovikd dtdotnpa petd m ddyvoon (Donath, 2022; Roep
et al., 2021). Avtd ta dedopéva apEoPnTovV £va VTEPATAOVGTELIEVO LOVTELO OOV 1|
vOG0¢ eENyeitol amoKAEIGTIKA ¢ HalKn Kot dUeST) avosoAoYIkn KotaoTtpodn (Donath,
2022; Roep et al., 2021).

H gpodvion avtoaviicopdtov Evavtt ovityovov Tov vioiov arotedel éva amd to
o otafepd evpnuata otV TPOoKAVIKY edon tov XAl. Ta mo cvyvd avtoovTicOpaTo
nepapfPdvouv  avtioopato  évavtt ¢ wwoovAiving, g GAD  (glutamate
decarboxylase), ¢ IA-2 (insulinoma antigen 2) xot tov ZnT8 (zinc transporter 8)
(Popoviciu et al., 2023; Roep et al., 2021). H tapovcio TOAATADV 0VTOAVIICOUATOV
Bewpeitar woyvpdg mPoyvwoTIKOG deiktng e&éMéng mpog KAvikd XAl (Bell & Lain,
2025; Roep et al., 2021).

Me Bdaon ovyypoveg emotnuoviKeg Tpooeyyioels, o LAl dev avtipetoniletor TAéov
®¢ éva yeyovog mov Eekva pe TN ddyvmon, oAld g o eEeMocopevn dadtkacio e
dwokprtd otddie. Onwg meptypdeetal Kol 6TV ETONUIOA0YIKY avackonnon tov Bell
kot Lain, o ZA1 avantoooetot p€ca amd 300 «GIOTNAL) TPO-CUUTTOUATIKE GTALN:

e 14010 1: mapovcio >2 enipovev aVTOAVTICOUATOV Pe PLGLOAOYIKT| YAVKOLio
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® X14010 2: TOpoLGio >2 VTOOVTICOUATOV e SVGYAVKOLLiO
Kol oTn cvvéyeln eEgMocetal 6to X1doto 3, 6mov epeaviletar vepyAvKapio Kot
KAvikd cvpmtopata, pe avaykn voovivobepaneiog (Bell & Lain, 2025).

Avt 1 otadromoinon eival daitepa GNUAVTIKY Ol LOVO Yo TNV KOTOVONOT| TG
mafoyévelag, aALA Kot Yo T HEALOVTIKY TPpOANYM 1] KaBuoTépTon TG KAVIKNG VOGOU
HEC® 0VOCOTPOTOTOMTIK®OV TapepuPdocwv. TTapdAinia, amotvndver 60Tt 0 XAl glval
pio xpovio. ovocOAOYIKN Olepyacia, 1 omoia cuyvad Eekvd moAd vopitepa amd TV
Khvikn ddyvoon (Bell & Lain, 2025).

H yevetikn mpodidfeon amoterel kevipikd otoryeio Tov Kivdvvou gppdviong XAl. Ta
HLA yovidw, 1dwitepa o HLA class II loci, avtimpoocwnebovv peydho péEPOG g
KANPOVOLIKOTNTOS TNG VOGOV. ZUUQMVO. LLE TNV 0vaoKOTNon TV Roep kot cuvepyatav,
ta. HLA yovidwa propodv va e&nyodv émg kot to 50% tov yevetukol kvovvou yia ZAIL,
YEYOVOG TTOV VITOJEIKVVEL TN GNUOGI0 TG TAPOVGINGTG CLTONVTIYOVIKAOV TENTIOIMY GTNV
nafoyéveon (Roep et al., 2021). Ilapaiinia, éxovv ovoyetiotel kot pn-HLA
noivpopocpol  (mx. INS-VNTR, PTPN22, CTLA4, IL2RA) pe pnyoviopovg
LELOUEVIC OVOCOAOYIKNG avoyng kot avénuévng evepyonoinong T-kuttépwv (Roep et
al., 2021). Qot6c0, 0 LAl dev umopet va eEnyndel pdévo amd t yevetrkr. H peydin
avénomn g EUPAVIONG TNG VOGOV G TOALEC YDPEG LEGO GE GYETIKA GUVTOUO YPOVIKO
dtaotnuo. vTodnAdvel 0tL TepiPariovtikol Tapdyovieg dadpapatifovv eniong Kpicio
poro (Bell & Lain, 2025). Meta&d tov mbovov mepBorlloviiK®v TopayOvIimv Tov
€YOUV GULOYETIOTEL [LE TNV EULPAVIOT] TNG VOOOV GLYKOTOAEYOVTOL Ol 10YEVEIS AOUMEELCS,
OGLYKEKPIUEVOL TpoPIKol mopdyovteg Ko 1 avendpkela Prropivng D, aAlayéc oto
pikpoPiopo kot GAAol  unyaviopoi mov emmpedlovv TV OVOGOAOYIKT] pvOom
(Popoviciu et al., 2023). ITapott moAhoi amd avtovg £xovv GLGYETIOTEL He aENUéEVo
Kivouvo, dev vITapyEL OKOUN OTOAVTO TEKUNPLOUEVOS, EVIOIOG OUTIOAOYIKOG TTAPAYOVTOG
(Popoviciu et al., 2023).

H emonuoroyic tov XAl petafdAietar onupoviikd Tic teEAevToiec OekaeTieC.
2opemva pe T cvyypovn avackonmnon tov Bell kot Lain, n maykdopo emkpdnon tov
YAl ektpdror Ot avépyetoar og mepimov 9,2 exkatoppvpro dropo to 2024, ek TV
omoimv 1,8 ekatoppvpra ivor mondid kKo Eenpot katw tov 20 etdv (Bell & Lain, 2025).
[MapdrAinia, 10 2024 oavapépovion mwhve omd 500.000 véeg dSoyvadoel etnoing
TAYKOGU®G, yeyovog mov emPefarmdver v avéntiky tdon (Bell & Lain, 2025). H
EMINTOON TOPOVCLALEL HEYAAES YEMYPAPIKEG SLOKVUAVOELS, LE VYNAOTEPO TOCOCTA GE

YOPeS LYMAOD eeodnuatog (m.y. DwAavdio, Avotpoaric), evd o€ TOAAEG TEPLOYES
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YOUNAOD KOl HECAIOV €1G00MUOTOG M KoTaypapn TOAVAOS VTOEKTIUE TO TPOUYUOTIKO
eoptio AOYy®m meploplopévng emdnuoroyikng emmpnong (Bell & Lain, 2025).
EmmAéov, o1 Bell ko Lain avagépovv 6t n vocog eppavilel yopoktnploTikég NAKIOKESG
KOPLOAOCELS otV Tadtk] nlkia, pe dvo peaks: 4-7 etov kot 10-14 e1dv, evod ot
pikpotepeg NAkieg paivetor va &xovv Tayvtepn e€EMEN amd To TPOLO GTASLO TPOG TNV
Khavikr voéoo (Bell & Lain, 2025). H cOyypovn ovt) €mTIONUIOAOYIKY €KOVA €lval
oNUOVTIKY, KaB®OG cvvdceTon dpeca pe TNV avaykn avamtuéng oTpaTnyiKav £yKoipng
aviyvevong, TpoOANYNG ko arotedecuatikng olayeiptong (Bell & Lain, 2025).

Iotopwkd, n mabogucioroyia g KAVIKAG €kdvog Tov XAl gpunvevotav oyeddv
OTOKAEIOTIKA MG OMOTEAEGUO TNG OVTOAVOONG KOTAGTPOPNG TMOV  TAYKPEUTIKMV
B-kuttdpwv. Qot10c0, vedTEpa OcdOpUEVAL delyvouy OTL M P-KLTTOPIKT dVCAELTOVPYiNL
umopel va. mponyeitol 1 Vo GUVUTAPYXEL HE TNV OTOAEW P-KuTTOptkng Halog. Xe
npoceatn perétn tov 2025 (Cell Reports), n omoila Paciotnke oe {ovtavég TOUES
avOpOTIVOL TTaykpETog amd d0TEG e TPOoEaTa doyvecsuévo A1, mapatnpndnke o6t
Ta voidlo Tov meplelyay B-kuTTapo eLEAVICoV onUAVTIKY Helmon TG andkpiong ot
yAokoln, mopd TO YyeEyovog OTL TO KOTTOPO  OoTnpovcov  Ploctuotnte Kot
avtoanokpivoviav og dAdeg deyépoelg onwg to KCl (Huber et al., 2025). 'Eva dwitepa
EVOLAPEPOV VPN NTAV OTL 1] SVGAELTOVPYiO TV B-KVLTTAPWV eV GLGYETILOTAV AUEGH
pe v mapovoio tomkng ombnong amd T-Aepgoxvtropa oe emimedo vnoidiov,
vrodnAmvovtog 0Tt 1| SuGAEITOVPYi Elvan EVPVTEPN Kol OYl OTTOKAEIGTIKG OTTOTEAEG LN
apeong xuttapikng enifeong (Huber et al., 2025). Ta svpripata avtd evicybovv v 10€a
o0tL 0 XAl pmopel va meptlopPdver Oyt HOVO GVOGOAOYIKY KOTOGTPOPY, OAAL Kot
ONUOVTIKO UETAROMKO/KVTTOPIKO stress ota P-kVttapa, pe oALOYEC GE yovidla Kot
TPOTEIVEG TOV gUmMAEKOVTAL 6T cLLEVEN YAVKONC-EkKkplong tvoovAivig (Huber et al.,
2025). Avtd elvon aitepo KPIGLHO Yoo T GUVOAIKY KOTOVONGOT NG VOOV, Kabdg
VTOOEIKVOEL OTL  OepamevTIKEG OTPOTNYIKEG TOL  GTOYEVOLV  OMOKAEIGTIKA OTNV
OVOGOTPOTOTOINGT EVOEYETOL VA UNV EMAPKOVV YOPig mapdAANAn vrootpién g
B-xvttapikng Aettovpyiog (Huber et al., 2025; Roep et al., 2021).

O XAl dev amotehel pOVO p EVOOKPIVOAOYIKY) VOGO TOL OapOpd TN YALKOLN.
AvtiBeta, yopaxtmpiletar and avtodvoon mpodidbesn. ZOUE®VO LE TV AVOGKOTNOoN
v Popoviciu kot cuvepyatdv, ot acbeveic pe A1 gpeavifovv cuyva cuVVTAPYOVGES
OVTOAVOGEG VOGOLG, L€ O GLYVEC TIG OVTOAVOCEC TaONoElS TOL Bupeoedovg
(Hashimoto kot Graves), gvd avagépovtor emiong kothokakn, Addison, avtodvoon

yooTpitida, AeVkT Kot pevpatoroyikég madnoelg (Popoviciu et al., 2023). Ot cuyypageig
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vroypoppifouv 0Tt 1 TOPOLGio GLVVOGNPOTNTAOV Uopel va ennpedlel v TpdYveo,

v mowdtnta {ong Kot T cuvolikn dtayeipion tov dapnt (Popoviciu et al., 2023).
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1.3 Agikteg YAVKOMIKOU €AEYYOV

O yAokoykog éheyyog amotedel Oepelmon TuAmdva ot Slayeiplon Tov ZaKyopDIoVS
Awpnm Tomov 1 (ZA1), kabBdg cuvdéetar duesa TOCO He TNV TPOANYT TOV XPOVIDV
LIKPOUYYELOKADV EMITAOK®OV, OGO KOl UE TNV EAAYICTOTOINGT TOL KIWWOUVOL OEEWV
eneicodiov, onwg n coPfapr vroyilvkapio kot n owpntikn keto&éwon (Suh & Kim,
2015; Yoo & Kim, 2020). [Tapadociakd, o kOplog deiktng ektipnong g pvouiong frav
N YAvkoluhopévn apoceatpivn (HbAlc), n onoia BewpnOnke eni dexaetiec to “gold
standard” ywo v a&loAdynon tov pécov emmédov YAvkolne. Qotdco, mn cvyypovn
Broypaeia avadewvoet 6t 1 HbAlc, mapdtt mapopéverl arapaitntn, dev emapkel g
povodikdg  delktng, Kobdg Oev  amotumdvel KPIGWEG TAPOUETPOVG OGOt
EVOONUEPNOLES OLOKVUAVOELS, 1 GLYVOTNTO KOl PopOTNTO TOV VTOYAVKOUAOV Kol 1|
yAvkopikn petafantomro (Suh & Kim, 2015; Yoo & Kim, 2020).

H HbAlc avrovaxid ™ upn evlopikry yivkoluAimon g opoceaipivig Kot
YPNCLOTOIEITOL EVPEMG WG OEIKTNG TOV UEGOV YAVKOLUKOD POPTION TOV TEAELTOI®MV
2-3 unvav. H xhvikn g onpocio ival woyvpd tekunplopévn, kabmng n peimon g
HbAlc éxel ovvoebel pe peltwpévo xivovvo pukpoayystokdv emmilokaov (Yoo & Kim,
2020). [Mapdra avtd, n HbAlc anoteiel péco 6po Kot GLVERMG dev PUopel va dlakpivet
av 1m HEoT TN TPOKLATEL amd OYETIKE otabepd emimedo yAvkOng N amd Evroveg
evadlayég petald vrepylvkonpiog kot vroyivkopiog. Onmg avaeépeTon, dSopopeTIK
YAVKOUIKE Tpo@iA pmopovv va £xovv mapouota HbA lc, adrd va d10pEpovy ovclocTiKA
®¢ mpog T petoPAnTomnTa Kot tov kivovvo vmoyivkoyiog (Yoo & Kim, 2020).
Emumiéov, n HbAlc emmpedletor amd KAVIKEC KATOOTAGES 7OV HETOPAALOLY TN
owapkeln Lomg tov gpubpav apoceapiov 1 ™ cvvBeon ™S apooeopiving, Omwg
avouio, owpoc@apvomdbelec, ypovVioL  VEQPIKY  VOCOG, KONON KOl MTOTIKY|
dvodettovpyia, odnydviog coe dvvntikd mapomiavntikés tipég (Yoo & Kim, 2020).
Avtéc o1 meplopiopéveg  dvvatodtnteg ¢ HbAlc  kabiotovv  avoaykoaio
CUUTANPOUATIKY] YPNON OEKTOV TOV TEPLYPAPOLY TNV TPOYUOTIKT] SUVUUIKT TNG
yAvkolng (Yoo & Kim, 2020).

H xaBiépwon g cvveyoig kataypaens yAvkolng (Continuous Glucose Monitoring,
CGM) odnynoe oe avadlopOpP®on TOoL TANGIOL a&lOAOYNONG TOL YAVKOUIKOD
eAléyyov, petatomilovtog To EVOLNPEPOV TEPAV TNG ATOKAEIGTIKNG Xprions ¢ HbAlc. H
CGM emutpémel v Kataypoen TGV YAvkolng ava 5—15 Aemtd, mapéyovrog 96288
LETPNOELS MUEPNCIMG, YEYOVOG TOL  EMTPEMEL TNV OVOALON NG  YALKOLUKNG

CUUTEPLPOPAS GE TPAYUOTIKO ¥POVO Kol TN ONUOVPYict OAOKANPOUEVOV YAVKOUIK®OV
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mpoeid (Yoo & Kim, 2020). H petatdmon avt| cuvodedtnke omd  Sopopeoon
OLYKEKPIUEVOVY  “core metrics”, ot omoieg emTpémovv TOGO TNV KAWIKN ARyM
amo@doemv, 0G0 KOl TN GLUYKPIGIUOTNTO HETOED HUEAETMOV. ZOUQOVO UE TN OGYETIKN
Broypaeia, n xpnion CGM odev otoyedel animg ot Pedtioon e HbAlc, aldd ot
GLVOAKT BeATimon TG TOOTNTOG TNG YAVKOUKNG puOUIoTg, OnAadT| oty avénon tov
YPOVOL €VTOG GTOYOV, GTN UEIMOT TOV LIOYAVKOUAOV KOl 6T HEI®MON TG YAVKOUKNG

petapintétrog (Toschi et al., 2020; Yoo & Kim, 2020).
1.3.1 Time in range: o mo kKhMvikd ypiowpog dgiktng Tng CGM

O odgiktng Time in Range (TIR) opiletor ®g 10 060610 TOV YPOHVOL KT TOV 0TOi0 Ot
Tipég yAukolng Ppiokovratl vidg Tov TPokaBopIGHEVOL BepamEVTIKOD EDPOVS, GLVIOMG
70-180 mg/dL. Xt ovyypovn Piproypapio, o TIR Bewpeitar évag amd tovg mo
ONUOVTIKOVG OgikTteg YAvkoukoy eAéyyov, Kabmg amotvmmvel Oyt povo N péom
yYAvkOdn aAAd kot T otabepotnta g pubuiong (Yoo & Kim, 2020). H xhvikn a&io
tov TIR evioyvetor amd dedopéva mov VTodeKVHoLY OTL GYETICETOL e EMUTAOKES TOL
dwfntn. Xt peré tov El Malahi kot cuvepyotdv, n omoia mepthapupave 515 eviiikeg
pe A1 oe Bepameio pe sensor-augmented pump, younAotepog TIR cvoyetiomke pe
ovénuévn  mOavOTNTO TOPOLGING HIKPOAYYEWKOV EMITAOK®OV (cvvOeTog deikng:
vevpormddeia, apeipAnctpostdonddeia, vepponddeia) (Yoo & Kim, 2020). EmmAéov, o
TIR avadeiybnke g ave&dptnTtog mapdyovtag Kivohvov TGO Yo TIG UIKPOOYYELOKEG
emmAokéG 660 Kol ylio voonieieg AOY®w vmoylvkoupuiog 1 kKeto&émong, evd OelkTeg
petapintétrog (SD, CV) dev eppdvicoy aveEaptntn GLUGYETION UE TIG KPOOYYELNKES
emmAlokéc oto ovykekpiuévo poviélo (El Malahi et al., 2022). Ta dedopéva avtd
vroypappilovv 61t 0 TIR dev amotelel amidg “svkordtepn” amewkdvion g HbAlc,

OAAG duvnTikd Evav o dpeca kKAvikd oyetikod ogiktn (EI Malahi et al., 2022).

1.3.2. Time Below Range (TBR) kot vroyivkaipio

H vroylvkopio mopapével and Tic mo coPapéc Kol OmEMNTIKEG EMMAOKES TNG
evtaTikng voovlvobepaneiog otov XA, daitepa o evdAmToVE TANBVGUOVG, OTWS Ot
nikiopévol. H CGM emtpénel v TOCOTIKOTOINGT TNG LTOYAVKOUULOG e TPOTO OV
dev glvor epktdg péow g HbAlc M akdun kot g KAAGIKNG ouToTapakoAovONnoNg
(SMBGQG), xaBmhg kataypdeet Kot acvuntopatikd eneicooto (Yoo & Kim, 2020).

H pelém tov Toschi kot cuvepyatdv e nAKIopEVOLS >65 etV pe XAl avédele

6tt 1 HbAlc dev dwpopomolobvtay e acbeveic pe vYNAN Kot YopmAn YAUKOUUKY
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petafAntotro, wotdéco ot acbeveic pe CV>36% eppdvilov onuavtikd mepiocoTepo
xpévo ce vroylvkaipio to6co <70 mg/dL 660 ko <54 mg/dL. To gbpnua avtd eivar
wlaitepa oNUOVTIKO, 010TL deiyvel 0Tt évag acBeviic umopel va Exet “amodext” HbAlc,
OAAG TopAAANA VYNAO VIOYAVKOYKO @optio, dpa avénuévo kivovvo avemBountov
ocoupavtov (Toschi et al., 2020). [MapdAinia, oto 1010 Ociypo mopatnpndnke OtTL N
amorvt Sweopd HbA1c—-GMI >0.5% ntov cvyvn kt 6tav 1 HbAlc tav vynAdtepn
and 10 GMI, n dwpkeln vwoyAvkoupiog Aoy peyoAdtepn. Avtd VTOOMA®VEL OTL 1|
acvppovia petald epyacmmprokng HbAlc kot CGM-exktyumpevng péong yAvkoing

umopet va £yel kKAMvikn onpocio og deiktng kivovvou (Toschi et al., 2020).
1.3.3. Glycemic Variability (GV): o pérog TG petafintétntog g aveEaptnrov 6téyov

H yAvkoyuxn petapintomta (glycemic variability, GV) mepihapfavet T1g dStokvopdvoetg
™me yYAwkoing toco eviog e muépag (intraday variability), 6co wot petoa&d
dwpopeTik®dv muepdv (interday variability). H évvowa oavt)y éxer avaderybel g
ONUOVTIKOG CUUTANPOUATIKOS 0©TOY0G, koOMG o1 amdtopeg petafoAés  peta&o
vrEPYALKOiOG Kol LIOYAvKopiog Oempovviar  duvnTikd  emPopuvTiKEG Yoo TO
Kapdlyyelokd cvotnua Kot tn pikpoayyetokn PAGBn (Suh & Kim, 2015). Ot Suh ko
Kim ovvoyilovv 011, mépa amd T ¥pOvie VIEPYAVKAIN, Ol GUYVEG OLYUEG KO TTMCELS
yAukOnNG pumopel vo €ViGYOOLV TNV OEEWMTIKY KATOTOVNOT Kol TNV €vooOnitaxn
dvoAettovpyia, HECEH UNYOVIOUDOV TOV GLVOEOVTOL HE QAEYHOVMOELS 000VC Ko
avENpévn Tapaywyn avTdpacTikav 00V o&uydvou (Suh & Kim, 2015). [TapdAinia, 1
vroyAvkopion  pmopel  va Opa ®G  TPO-appLOUOYOVOS  TOPAYOVTOS,  HECH
CLUTOON TIKO-ETVEPPIOIKNG gvepyomoinong, avénong  KOTEYOAQUIVAV Kol
EVEPYOTOINONG OMUOTETAAIWV. ZVVETTMDGS, N Heimon g GV dev amotedel povo “Pedtimon
mg poduong”, oAAd evdéyetal va amoteAel Kol oTPATNYIKN TPOANYNG OYYELOKNG
BAdPnc (Suh & Kim, 2015). Qotoéco, n pétpnon g GV mapapével obhvietn, kabng
vapyovv moAroi dwwbéoyot deikteg (m.y. SD, MAGE, CV, CONGA), yopig amdivty
opoowvia g mpog tov PéAtioro. Ot Suh ko Kim tovifouv 6t moAlol deikteg GV
emmpedloviot amd 1 puéomn YAVKOLDN, EMOUEVMG ival amopaitnTo va. YPTCILOTO0VVTOL
deikteg mov dlopBmvouy N mpocapuolovtor otn péon T (Suh & Kim, 2015). X avtd
10 TAaiclo, o cvvteleotng petafintotnrag (coefficient of variation, CV) mpoteiveton
®¢ TPOTUNTEOS Oeiktng, O10TL amotehel avaloyikr pérpnon (SD/mean x100) kou

EMTPEMEL KOADTEPT GVYKPLoIdTTA HETOED aoBevav (Suh & Kim, 2015). H mpoécpotn
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avacokonmnon tov Lazar kot cuvepyotdv emiPefaidvel T GLGYETION TNG YAVKOUUIKG
petafintomroc (GV) pe ovénuévo kivouvo HOKPOOYYEWNKOV KOl HIKPOOYYELNK®DV
emmAok®V, vrootnpiloviag 0Tt M &v AOY® oyéom evOExeTol vo pecoiafeitol omd
pnyovicpovs mov oyetiCovrat pe ™ eAeypovr| kot to 0&edmtikd otpeg. Emmiéov, n GV
oyetiletanr pe avénuévo kivovvo BvnondTTog Kot cofap®y VIOYAVKOL®V, YEYOVOGS
OV KaO1GTA TN GLOTNUOTIKY AEAOYNON TNG KAWVIKA ypnolun, W0kd oe acbeveig pe

YAl (Lazar et al., 2023).

1.3.4. Coefficient of Variation (CV): d&iktng 6100£p0TNTOG KO VITOYAVKULUIKOD KIVOUVOV

O CV é&yet kabepwbel og o mo mpaktikds deiktng GV oty KAvikn mtpdén, Aoyw tng
gvkoAng epunvetag tov. To Opo CV <36% mpoteivetar og £voelln oyetikd otabepod
yAvkopkov mpogid, eved CV >36% yapaxtnpiler “aoctabn” poBuion pe avénpévo
kivovvo vroyivkoupiog (Lazar et al., 2023; Toschi et al., 2020). H onpacio tov CV
eatvetor Waitepa e TANOLGHOVS, OOV 0 6TOYOG dev givar pdvo 1 peiwon e HbAlc,
oA kupimg N acediewn. H avaivon tov Toschi et al. deiyvel Eekabapa 6t1 1 HbAlc
umopel va unv dtaywpilel Tovg acbeveils wg mpog Tov kivovvo vroyAvkaipiog, eved o CV
TO EMTVYYAVEL, KOOIGTOVTOG TOV ONUOVTIKO Ogiktn oty efatopukevpuévn OBepameio

(Toschi et al., 2020).
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1.4 Teyvolroyieg owuyeipiong owoftn

H dwayeipion tov Zaxyapndovg Awpn Tomov 1 (EA1) €xer petaoynuatiotet prlikd tic
tedevtaieg dekoetieg, kuplmg Adym ™G €EEMENG TV TEYVOAOYLOV TTapOoKOAOLONONG
YAvkONg Kot yoprynong woovAivng. H mapadociakn mpocéyyion Poacilotov ot
dwdeimovoa avtopéTpnon cakydpov aipatog (self-monitoring of blood glucose,
SMBG) péo®m O00KTUAIKOV VOYUDV, GE GUVOVOCUO HE TOAAATAEG MUEPNOLES EVEGELS
WGoVAivng M| xpnon avtMog. QoT1000, M OVAYKN YL O OKPPN, CLVEXOUEVT Kol
TPOMTTIKY] pOOon ™G yAvkoipiag odnynoe oty avdmtuén kot gvpeion vioBETNON
TEYVOLOYIDV, OTMG 1 GLVEYNG KaToypa®n YALKOING (continuous glucose monitoring,
CGM) kot to CLOTHUOTO CVTOUOTOTOMUEVNG YopNynons wwoovAiivng (Freckmann,
2020).

H ypnon avtdv tov texvoloyidv dev €xel pdvo teyvikn 1 epyovopikn oéio, aArd
oLVOEETOL AUESO HE KAMVIKG onuavTikd amoteléopata: Bedtioon g HbAlc, avénon
oV YPOVOL €VTOG 6TOYOoVL (time in range, TIR), peiwon g vroyAvkopiog, peiwon g
YAUKOUIKNG  petafAntomroc, kobog kot Peitimon dewktdv  mowdtnrog  Lmng.
Tovtdypova, N ATOTEAEGUATIKOTNTO TOV TEYVOLOYIK®OV Tapepfdcewv eEaptdton omd
™V akpifel TOV CLGTNUATOV, T GLUUUOPE®OT] TOV AGHEVAOVY, T COGTH ekTaidevon,
OAAG KO OO TNV TPOCOPUOYN TOUG GE OLUPOPETIKES NAIKIOKEG OUAOES KOl KAVIKG

nwpo@il (Freckmann, 2020).

1.4.1. Ilepropropoi T SMBG ko avaykn Y10 GuveONEVY] TOPOKOAOVON OGN

H SMBG oanotéhece yuo dekaetieg 10 Pacwcd epyoreio avtodiayeipiong tov ZAl,
EMTPEMOVTOG OTOV 00OEVT VoL EKTIUE TO Mimedo YAVKOING G€ GUYKEKPUUEVESG YPOVIKEG
OTIYUEG, MOTE VO TPOGAPUOLEL TN dOCT WWGOVAIVNG 1 TN ANym voaTavOpdkmy. Qotdco,
N 1éEBodog ot £xel onUavTIKOLG TEPLopIopovs. [IpmdTov, mapéyel HOVo «OTIYUIOTLTTON
™G YAUKOLIKNG KOTAGTOONG, Y0Pl TANpoeopieg yw T OLVOUIKT HETABOAN NG
YAVKONG, OTt®G TNV ToLTNTO ALENONS 1 TTAOONG. AgVLTEPOV, 1 GLYVOTNTO LETPHCEMV
elvalr ocuvnBog avemopKnNg Yoo TNV OVIXVELOT OCUVUTTOUATIKOV 1  VOYTEPIVAOV
VTOYAVKOUI®DV, Ol OMOlEG OmMOTEAOVV ONUOVTIKO KIVOLVO Yoo TNV OCQAAE. TOV
acBevovg. EmmAéov, 1 SMBG eivar emepfatikn kot cuyvd €mmovvn, YEYOVOG TOL
pumopel voo LEWOVEL TN GLUUOPE®OT, Waitepa o €PNPovg Kot VEAPOLS EVIAIKES

(Freckmann, 2020). Ot mepropiopol avtoi amoktovv dwaitepn KAVIKY onuocio 6tov
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2Al, 6mov 01 YAVKOUKEG SOKVUAVOELS €ival GLyVES Kol 1 vIoyAvkaipio pmopel va
euPaviotel aevidla, WIMG o€ TEPMTMOCEIS £VIOVNG (QUOIKNG OpacTNPLOTNTOS, UN
TPOYPOUUATICUEVOV YELHATOV 1] GEUALATOV otV tveovAvobBepaneio. H avaykn yu
KOADTEPT KOTOVONOT] TNG YAVKOUWIKYG GUUTEPLPOPES 00Nynce o1 Onuovpyio
CLGTNUATOV GLVEYOVS TOPAKOAOVONGCNG, TO OTTOi0 EMTPETOVY TO OAOKANPMUEVT KoL

«mpoinmTikn» wpocéyyion (Freckmann, 2020).

1.4.2. Xvveyis kataypaen YAokolng (CGM): Baocwkég apyés Aertovpyiag

H CGM amnoterel teyvoloyia 1 omoia petpd ) yAvkoln oto dudpeco vypd (interstitial
fluid) péom vmoddprov asntnpa. Ot LETPNGELS TPAYLOTOTOLOVVTOL GE TOKTH YPOVIKE
dwotnuata (cvvnbwg kabe 5 Aemtd), moapéyoviag mepimov 288 Tpég nuepNGimg, pe
SLVATOTNTO TOPOLGINONG TOGO TNG TPEYOLGOG TIUNG 000 Kol TV Tace®V (trend arrows)
(Freckmann, 2020). H pétpnon tg yAvkding oto dwapeso vypd cvvodevetor amd
(QUOIOAOYIKT YPOVIKN Kabvotépnomn o€ oxéon pe to tpryosdkd aipa. O Freckmann
wePLypaeel 0Tl M PUOIOAOYIKT KaBvoTépnon AOY® didyvong g YAvkolng amd 1o
EVOOYYELNKO GTO OIAUECO SLOUEPICHA Elval Tepimov 7—8 AEMTA, EVD EMITAEOV VTLAPYEL
Kot texvohoyiky] kabvotépnon 4-6 Aemtov AOyo emefepyaciog dedopévev Kot
alyopiBuowv (Freckmann, 2020). Avti 1 kaBvotépnon eivor Waitepo oNUOVTIKY KOTA
™ owdpkeln toayelog petaforng g yAvkolng, Ommg petd omd yedpo M pETd amd

xopnynon o10pBmTiKNg SOGNE VGOVAIVIG.
Ta cvompota CGM dwakpivoviat 6e 000 KVOPLEG Katnyopies:

1. Real-time CGM (rtCGM): gpoavifovv cuveymg Tig TG YAukolng, mapéyovv

€100moMmoel; Kot alarms yio EMTKEILEVN VIOYAVKOLIO ) VITEPYAVKOLLIOL.

2. Intermittently scanned CGM (iscCGM 1 “flash”): kataypdoovv Tig Tipég

oA omottovv clpmon (scan) Yo vo ELPAVIGTOLY GTOV ¥PNOTY.

H odwikpion avt) éxel dueon xAviky] onuoacio, kabog ta rtCGM  mapéyovv
evepyNTIKN €0omoinon Kiwvovvov, eved ta isScCGM PBacilovtol 6T GLUTEPLPOPAE TOV
xpnot (Freckmann, 2020). H amotelecpatikdémra tov CGM cvomudtov eoptdton

o€ peydro Pabud amd v axpiferd tovg. H axpifeia amoterel kpioo mapdyovta, 6101t
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emnpealel v aglomaotio g AYNG BepameELTIKOV ATOPAGE®V, 1310iTEPA OTAV OL TILES
CGM ypnowomotodvtor dueca yio do6oroyia veovAivng (Freckmann, 2020).

‘Eva and 1o mo dwdedopéva pétpo akpipelag eivor 1o Mean Absolute Relative
Difference (MARD), 10 omoio ek@pdlet T HEOT AMOAVTN GYETIKY AmOKAION HETAED
TV TIndv CGM kot tov Tinov avagopds (cuvhfwg SMBG). O Freckmann avageépet
ott 1o mpota cvotnuata CGM gupdaviiov MARD mepimov 20%, evad 1o chyypova
ocvotnuata eTavovy og TEG mepimov 9—14% (Freckmann, 2020).EmuAéov, onueumvel
6tt MARD <10% ov{nteitan og mBavo Opro akpifelag v ac@airn 00GoAoyio
woovAivng pe Paon g Tiwég CGM (Freckmann, 2020). Tlapd ) xpnoydttd 00, T0
MARD éyer meplopiopovg. Agv mapéyel mAnpogopio ywo v Katedbvvon Tov
oQAANOTOG (VITEPEKTIUNGN 1] VTOEKTIUNOT)), EVO UTOPEL VO SLOUPEPEL CNUAVTIKA AVAAOYOL
LE TN YAUKOUIKY TTEPLOYT. ZVYVA, M OKPIPEI LEIOVETOL GTO EVPOG TNG VITOYAVKOLLIOG,
KdTL oL £xet Waitepn onuocio yio v acedaietn (Freckmann, 2020).

‘Eva emumhéov kpico otoyyeio, mov emmpedlel v axpifeto, sivar n dadikacio
BaBuovéunong (calibration). O Freckmann avagépetl 0Tt opiopéva GLGTIUATO OTALTOVV
Babuovounon amd tov ypnotn oava 12 mpec, yeyovog mov ta kabiotd eaptodpeva and
v axpifeto tov SMBG k1 emippenn) 6 GOAALATA XEPICUOV 1} EMAOYNG AKOTAAANALOV
xpévov Pabuovounong (my. katd toyeio petafoin yivkoing) (Freckmann, 2020).
Avtifeta, to epyootaciakd Pabuovounuéva (factory calibrated) cvomuata peiwdvovy
o GOAALOTO XPNOTY, OAAG dev emtpémovy dopbwon bias, yeyovdg mov pmopel va
arort ot aviikatdotoaon ocOntipa (Freckmann, 2020).

‘Eva and 1o onpavtikotepa mieovektiuata s CGM eivar 6t dev Tpoc@épet Lovo
apOunTKéS TéG, aAAd Kol AETOVPYieg TOV GTOXELOVY TNV TPOANYT EMKIVOLVEOV
enetcodiov. Ta rtCGM mapéyovv alarms kon alerts yio viroyAvkopio Kot vrepyAvKotpia,
evd ot trend arrows ETTPETOVY TNV EKTIUNOT TNG TaYVOTNTAG LETAPOANG TG YALKOLNG. O
Freckmann vrmoypoppiler 61t ta alarms pmopodv va peidoovv v mlovoTNnTo
voytePVNG vrroyAvkopiog, aAAd pmopel vo mpokadécovv «alarm fatigue» Otav givon
vrepPorkd  cvyvd, oonywvtag oe  petwuévn ooppopewon (Freckmann, 2020).
EmumAéov, emonpaiver 6t ta trend arrows dev eivatl tomomompéva petalld etapelav,
YEYOVOG Tov Umopel vo. TPOKOAECEL GUYYLON Kol omoutel €01k EKTAidELON OV
ovotnpa (Freckmann, 2020). H kAvikn onpocio autdv Tov AEtovpylov ivol wiaitepa
vyniq oe acbBevelg pe 16Toptkd GoPapng LIWOYALKOIOG 1 UEIWUEVING OVTIANYNG

VROYAVKOLLING, OOV Ol EI00TOMGELS AELTOVPYOVV MG UNYAVICUOG «OCPOUAEINCY.
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1.4.3. Khvikn aroterespotikotnto T CGM og epripfovg kon veapovg evijhkes: CITY
Trial
[Mopdtt 1 CGM €yel amoderybel amOTEAEGUOTIKY G EVNAIKES, 1) ATOTEAECUATIKOTNTA
™G o€ €PNPOVG KoL VEOPOUS EVIAIKEG OTOTEALECE OVTIKEILEVO £vTovng £pevvag, Kabmg
oVt M NAKWK OpAda TOPOVCIALEL GUYVA YAUNAOTEPT) CLUUUOPP®OT Kol XEPOTEPO
yAivkoyukd éreyyo. H toyoromompévn khvikn dokiur) CITY (CGM Intervention in
Teens and Young Adults with TID Study Group) onpocievtnke oto JAMA «ot
neptehafe 153 dropa nikiog 14-24 etov pe XAl wou HbAlc 7,5-10,9%. Ot
ovppetéyovteg Tuyoortombnkayv gite oe yprion CGM (Dexcom GS5) eite oe standard
care pe SMBG (Laffel et al., 2020). To xOpto amotérecpa rav n petofoin g HbAlc
oT1g 26 gfdopddes. Znv opdada CGM, n péon HbA 1c peimbnke and 8,9% ot 8,5%, evod
omv oudda SMBG napépewve 8,9%. H mpocappospévn petacd-opddwv dapopd Ny
-0,37% (95% CI -0,66 éwg -0,08, p=0,01), KaTOOEKVOOVTOG CTOTIOTIKA OTLLOVTIKY
BeAtioon (Laffel et al., 2020). ITapott n peiwon g HbAlc propet va yapoxtnpiotet
«UETPLOY, M onuocio TG etvon Wiaitepa peyddn, kabdg apopd TANBLGUO LE 1GTOPIKA
YOUNAN ovTamOKpilon o€ TeXVOoAoYIKES mapepPacels. EmmAcov, n pekétn avédeiEe Ot
ONUOVTIKO UEPOC TWV CLUUETEXOVTOV 0eV yproiponoinoce 1o CGM cuotnuatikd: 6To
T€h0G OV 60V pNva, 68% TV cvppetexdviav ypnoyomowvoay o CGM =5
nuépeg/efooundada, vy 14% dev to ypnoomolovoay kaboAov (Laffel et al., 2020). To
gvpnua ovtd vroypoppilel 6t  amotehespatikdtra s CGM elaptdton ovGlocTIKA
and m ocvyvotnta xprons. Emmiéov, n pedémn avédeite Pertioon oe apkeTong deikteg
CGM, kaBdg kot oe optopéva patient-reported outcomes, ymPic ONUAVTIKES O1APOPES
og coPapd avemBounta couPavta petacd tov opddwv (Laftel et al., 2020). Zvvenmg, n
CITY Trial texunpiovel 6Tt akdun kol o€ dSVGKOAN NAIKIOKY opdda, N ypnon itCGM
umopel va mpooepEpel KAVIKG onuavtiky Beitioon otov yAvkaipuikd Edeyyo (Laffel et

al., 2020).

1.4.4. CGM 7w avtipet@mion npofinpatikig vroyivkopios: HypoDE Trial
H vroylvkopio amoterel Evav amd Tovg GNUOVTIKOTEPOVS TEPLOPLGTIKOVS TAPAYOVTES
™G EVTOTIKOTOMUEVIS tvoovAtvobepaneiog. Xe acbevelg pe pelopévn aviiAnyn
vrnoyAvkopiog  (impaired hypoglycaemia awareness) 1 10topikd  cofopng

vroyAvkoiog, o kivouvog eivar daitepa avénuévog kot pmopel va emnpedlel
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OepamEVTIKY) GLUTEPLPOPA, OONYMDVTOS GE GULVEWNTN OTOd0YN VYNAOTEP®V EMTES®V
YALKOING Yo Adyoug acedielag (Heinemann et al., 2018a)..

H HypoDE Trial, molvkevipiky] tuyalomotnpévn UHEAETN MOV ONUOGIEVTNKE GTO
Lancet, a&toloynoe v anoterecpatikotnta tov rtCGM oe evilikeg pe A1, ot omoiot
Bpiokovtav oe Oepameia pe moAlamAég nuepnoteg evéoelg (MDI) ko elyov eite
HEIOUEVN avTIAny” vroyAvkoiog, eite 1otopikd cofapnc vmoyilvkapiog (Heinemann
et al.,, 2018a). Ta oamoteléopata €oeiav OTL 1 xpron rtCGM 0dMynce Ge ONUAVTIKT
peiowon 16060 TV POYNUIKOV, 000 Kol TOV KAWVIKOV vroyAvkoyudv. [apdAinia,
Bedtidbnkay deikteg KvdHVOL VITOYAVKALING, OTMG TO TOGOGTO VITOYAVKALUIK®V TIUDV
kot 0 Low Blood Glucose Index (LBGI). EmumAéov, xataypdonke peimwon g
YAUKOUIKYG  HeTafANTOTNTOC, €VO  1loitepa  onuoviikd nNtav Ott 1 peioon
vroyAvkapiog oev emtedydnke €1 Papog g HbAlc, xabnc dev mopatnpnOnke
emdeivoon tov cuvolkoy yAvkoikoh eléyyov (Heinemann et al., 2018a). H peiémn
avagépel emiong OTL 1 YAvKoikn petafantotnto peiwdnke ond 39,3% oe 34,1% omyv
opada rtCGM, pe 10 6po <36% va Bewpeiton otabepotnta coppovo pe debveig
ovotaoelg (Heinemann et al.,, 2018a). Avtd eivar khMvikd kpicipo, kabmg 1 vynAn
petafAntotnro €xel ovoyetiotel pe avénpévo kivovvo vmoyAvkoipiog kot dSvokoiio
emitevéng otabepov yAvkapkov ehéyyov (Heinemann et al., 2018a).

Ye eminedo youyokowovikov ocsiktav, m rtCGM odnynoe oe Pedtioon ¢
vroyAvkapioc-oyeTilopevng dvopopiog Kt adénon e Kavomoinong omd 10 GVCTNUA
TAPOKOAOVONONG, YWPIG MGTOGO VO KATAYPAPOVTOL CILLOVTIKES AAAAYEG GTOV GUVOALKO
@0Po vmoyivkopiog (Heinemann et al.,, 2018a). To ed0pnua avtd eivar evolapépov,
KaO®OG VTOINADOVEL OTL | HEIMOT EMEICOOIWV VITOYAVKOLUOG OEV GUVETAYETOL OVTOUATO
YUYOAOYIKT] avadounon Ttov @OBov, o omoiog umopel vo amoteAel ypdvio Kou
noAvmapayovtikd eawvopevo. H HypoDE Trial €yet wdwitepn onuocio, 610t apopd
TAnBvopd vyMAoL KvdHvou Kot Tekunplovel 0t o rtCGM pmopei va Aeltovpynocel og
Baocwod gpyoreio TpdANYNG coPapdv enclcodinv oe acbevelg mov dev ypnoipomotoHyv
aviAio tvoovAivng, aAld MDI. Agdopévov Ot maykoopiog n MDI mapoapéver n
ovyvotepn Lopen Bepaneiog otov A1, 10 g0pMUA EYEL LYNAN KAVIKT EQOPHOGLULOTNTO

(Heinemann et al., 2018a).
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1.4.5. Khavikéc emat@oelg Kol 6uvolki) a&lorkoynon tov texvoroyiayv CGM
To. mapondve dedopéva emrpémovv v eEoymyn €vOg KEVIPIKOD GUUTEPAGUOTOS: M
CGM oamotelel teyvoroyia pe cagpn KAVIKY ®@EAEW, 1 otoio EMNPEAlEL O1UPOPETIKES
OloTAoEl TOLv YAVKOKoD eAéyyov, mépa omd v HbAlc. v mepimtwon tov
epnPov kot veapmv evniikov, n ypnon itCGM umopel va peidoet tv HbAle, aArd to
péyebog g PeAtioong efoptdtor onNUAvVIIKE omd TN cLXVOTNTA XPNONG KOl TN
CLUUUOPP®OT, O0mmg avadelydnke ot CITY Trial (Laffel et al., 2020). Avtifeta, oe
TANOLGLOVG VYNAOL KIvOHVOL Yio vLIoyAvKoio, 1 KOPLo OEEAELD umopel vor gfvor n
LEl®ON TOV VTOYAVKAIUIK®V €NEG0diV Kot 1 otabepomoinon g YALKOUKNG
petafAntotrog, omwg amodeiydnke ot HypoDE Trial (Heinemann et al., 2018a). H
teyvoroyia CGM éyxet emiong onuavtikn a&io g Pdon yio wo cvvOETO. GLOTHOTO
dwayeipiong, 0nwg Ta cvoTNUaTo KAEGTOL Bpdyov (closed-loop) 1 vPpOWKoH KAEIGTOV

Bpoyov (hybrid closed-loop).
1.4.6. IIpoxi oIS KO TEPLOPLOUOL TNG TEYVOAOYIKNG OLayEIpLONg

[Mopd ta mheovektiuota, ot texvoroyieg CGM ovvodevovtal amd TPOKTIKEG Kot
KAMvikég mpokAnoels. ‘Eva Bacwd (immua eivar n petopévn axpifela oe meployéc
vroyAvkopiog, m omola pmopel vo omottel emiPefoioon pe SMBG oe xpioiyueg
nepmtooelc. H ypovikn votépnon mov mapatnpeitor petald tov emmédwv yAvkolng
0TO OUIUEGO VYPO KO GTO TPLYOEWIKO aiplo EVOEYETOL VO ETNPEACEL TNV aKPiBELR NG
epunvelag Tov HETPHoE®V, 101G KATA TN JdpKELN TAXEMV UETAPBOAMVY TNG YAVKOUIOG
(Freckmann, 2020). EmnAéov, n cvoumepipopikn didotaon givor kaboprotikny. H CITY
Trial £€de1&e 611 éva onuovtikd mocootd vEmv acBevav dev dtutpnoe otabepn| xpnon
CGM £mg 1o téhog g perétng (Laftel et al., 2020). Avtd vodetkviet 0T 1) Te(voAOYia
amd povn g dev apkel yopic vroompiln, EKTMAIOELON KOl EVOOUATMOOY GTHV
kabnuepwvoétnta tov acBevovg (Laffel et al., 2020). Téhog, éva ocvyvd TPAKTIKO
TpOPANUa elvarl  KOTwon amd swomooelg (alarm fatigue), n omoio pumopel va, peldoet
N SVUUOPE®ON N} Vo 0ONYNGEL GE AMEVEPYOTOINGN €W00TOMcEMV, Tteplopilovtag tnv
acpdiela Tov cvotipatog (Freckmann, 2020).

YVUTEPAGHATIKE, Ol TEXVOAOYieG Odwayeipiong Owfntn Ki €10KATEPO 1) GLVENNG
KaToypaen yYAvkolng, £xovv petafdiel ovolaoTikd o Oepamevtikd tomio tov A1, Ta
ocvyypova CGM mapéyovv Oyt poévo Bertiopévn axpifeio oe oxéon pe moiondtepa

CLGTHHOTO, OAAG Kol SUVATOTNTEC TPOANTTIKNG JOXEIPIONG HECH E00TOMCEDV KoL
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trend arrows. KAwvicég dokipég vyming motottog, onwg n CITY Trial kot n HypoDE
Trial, tekpumpidvouvv o6tL M ypnon rtCGM pmopei va odnynoet oe peimwon HbAlc og
veapd atopo pe LAl kor oe onuovtikny peiwon vwoyAvkopiog oe TANBvopuoHg vYNAoL
KWvoUvou yopig emdeivoon tov cuvolkod yAvkaipikoh giéyyov (Heinemann et al.,
2018a; Laffel et al., 2020). [TopdAiniao, 1 a&lomoinom TOV TEYVOLOYIDOV OVTMOV OmoLtel
OWOTH EKTOUOEVOT), VITOGTHPIEN CLUUOPPMOONG KOl KATAVONGOT TV TEPLOPICUDY TOVG,
wiaitepa oe ovvOnkeg tayeiog petafoAng yAvkong 1 oe yAvkoyukd €opn Omov 1
akpifea etvar yapunAotepn. Zvvolikd, 1 CGM amotelel TAéov BepeMmon texvoroyia
otov ovyypovo XAl «kor Pdon yw ™V wEPATEP®  OVATTLEN  CLGTNUATOV
oVTOpHOTOTOMUEVTG YopnyNnons tvoovAivng (Heinemann et al., 2018a; Laffel et al.,
2020).
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1.5.11poxAoerg ot pOOuion Tov A1 kot KMviki onpoecio Tov BérTioTo

YAOKOLPIKOU EAEYHOV

1.5.1. H molvmapayoviikn @von g YAvKapiknig podpong otov A1

H Boaocwn dvokorio otn pvbpion tov XAl €ykettor oto yeyovog 01t M e€myevng
WOOVAIv dev pmopel vo punBel TANP®S TN QUOIOAOYIKY] €VOOYEVY] €KKPIOT. X€
(QULGLOAOYIKEG GLVONKEC, TO TAYKPENS OVTOTOKPIVETOL SUVOUIKA OTIG UETAPOAES TNG
yAUKOONG, HE GUECT TPOGOAPUOYN TS POCIKNG KOl YELUOTIKNG EKKPLONG VGOLAIVIC.
Ytov A1, n yoprynon woovAivng Baciletal 6 VTOAOYIGHOVS KOl EKTIUNGELS, Ol OTO1ES
emnpealovior amd onuavtikny evoo- Kot Olo-otoptkn petafintoétmro (Bell & Lain,
2025). H petafAntomra vt dev apopd HOVO T1 GUUTEPLPOPE TOV OTOHOV, AL Kot
TN QOPUOKOKIVITIKY KOl QOPHOKOOLVOIKT TS voovAivng. H amoppdenon pmopet vo
dwpoponoteitar avdroyo pe to onueio €veong, ™ Beppokpacic, TNV AUATOOT, TNV
doxnon kit dAhovg mapdyovtes. I[MapdAinia, o YAvkapukd mpoeid ennpedleton omd
OTPECOYOVEG  KOTOOTACELS, AOWUMEELS, OPUOVIKEG OlOKVLUAVOELS, KoODG K omd
STPOPIKOVG TTAPAYOVTEG, OTMG 1| CVLGTOGT TOVL YELUATOS (7., LYNAN TEPLEKTIKOTNTO
oe Mmopd Kot TpmTeivn) Tov kabvotepel N Tapateivel TNV amoppoOPNon ™S YAVKOING
(Bell & Lain, 2025).

H vroylvkoio oamotedet Ty o onuavTikn o&eio ETmAoK| g tvoovAvobepameiog
Kol TouTOYpova Evay omd TOLG KUPLOLG AGYOVG TOL SVGYEPOIVOVY TNV EVIOTIKOTOINGN
¢ Oepameiog. Eivar tekunpiopévo 01t n mpoomdbeia emiTELENG YAUNAOTEPOV TILDV
HbAlc ovyvd ovvodevetar amd oavénuévo Kivouvo LIOYALKOUYWIKOV ETEGOdImV,
wwitepa og dropa pe vymin yAvkopikn petafiAntomta (Bell & Lain, 2025). [Saitepa
KPIGIHO €lval TO QAIVOUEVO TNG «VTOYAVKOLUIKNG OVETTYVOONG», OOV TO GITOHO YAVEL
™V KavOTNTA Vo avTIAauBavetol to TpogldomonTikd cvpntopota. H katdotaon avt
av&hvel dpapotikd Tov kivovvo cofoaprig vroyAvkoipiog, pe mBaveéS cuvémeleg TV
aTOAELL GLVEIONONG, EMANTTIKEG Kpioelg I avaykn Pondetag amd tpitovg (Bell & Lain,
2025). H vmoylvkopioo dev amoteiel povo ProAoywd Kivovvo, aAld kol 1oyvpo
YuyoAoywkod eumdolo. O @ofoc vmoylvkoipiog umopel vo 0ONYNOEL GE GKOTIUN
dltpnon LYNAOTEPOV TIHOV YALKOLNG, Me amoTéAespo LVTOPEATIoT pOOMoN Kot
avénpévo kivouvo ypoviov emmiokmv (Bell & Lain, 2025).

[Moapadoociakd, n HbAlc amotédece tov Paocikd deiktn a&loAdynong tov YAvKoKon

eléyyov. Qotodco, 1 HbAlc exppdlel évav otabuiocpuévo péco 6po g yAvkoing tov

30


https://www.zotero.org/google-docs/?WZWMWo
https://www.zotero.org/google-docs/?WZWMWo
https://www.zotero.org/google-docs/?e1jxUt
https://www.zotero.org/google-docs/?qNVxK5
https://www.zotero.org/google-docs/?YHKT4N
https://www.zotero.org/google-docs/?YHKT4N
https://www.zotero.org/google-docs/?4CGcyT

TEAEVTOI®V ~3 UNVOV KOl OEV OTOTUTMOVEL EMAPKADS TIG NUEPNOLEG SAKVUAVGELS, 0VTE TN
oLYVOTNTA KOl O1APKELD VITOYAVKOUIOG 1 VIEPYAVKOUKOV aypuodv. H éhevon tov
CLOTNUATOV  ovveyoLg Kkataypaens YALKOING (CGM) avédelée v avdykn vyia
CUUTANPOUATIKOVG OEIKTEG, 0TS 0 Xpovog evtdg otoyov (Time in Range, TIR) kot
delkteg yAvkopukng petafintomrog (glycemic variability, GV) (Lazar et al., 2023). H
YAVKOUKY petafAntotnto opiletal g 1o €0pog Kot 1 GuYvOTNTO TOV SLOKVUAVEE®DY
™G YALKOONG 0€ GUYKEKPIUEVO Xpovikd dtdotnua. Xt Biploypapio vrootpiletor oti
ol amOTOUES AVEOUEIMGELS TNG YAVKONG dev amoTeAoOV amAmg «0dpvfo» otn pvbuion,
0AAG mBovOG cvvdéovtal pe TOBOELGIOAOYIKOVG UNYAVIGUOVG, TOV TPOQyovv TNV
evoonAlaxn dvcAettovpyia, To 0EEWOMTIKG stress Kot T GAgYHoVY], avEdvovTtag £Totl ToV
Kkivovvo pikpo- ko pakpoayyslokdv emmiok®v (Lazar et al., 2023). Enuoavtiko eival ot
n vymAn GV dvoyepaiver v enitevén kaang HbAlc ywpic vroyivkapia, 616t 10 id10
péco eminedo yAvkolng pmopel vo mpokvmtel gite amd otabepég Twéc, eite amd
evaALayég akpaiog vwoyAvkapiog kot vrepyAvkapiog. Avto onuaivel 6t HbAlc, og
HOVOOTKOC 0TOY0G, UTopPEl VoL 0OMNYNGEL GE TOPATAAVNTIKY EKTIUNOT TNG TOLOTNTAG TNG

pvOong (Lazar et al., 2023).

1.5.2. Asikteg CGM ka1 0voKOAIEG GTIV KALVIKT] EQUPUOYT] TOVG

H a&lonmoinon tov dedopévov CGM mpooeépetl (o To OAOKANP®UEVT EIKOVA TNG
yAvkoyukng cvpumeptpopdc. O deiktng TIR (70—180 mg/dL) €yel mpotabel mg TPaKTIKOG
Kol KAMVIKO ¥pNowog otdyos, kol oyetileton pe v mbavotnto epedviong
emumAokmv kot cvoyetileton pe v HbAlc. Qotdco, 1 epapuroyn tov dev otepeiton
nepropop®v. To TIR dev anotvndvel TAnpwg v GV, kabdg pmopel va givat yoapnio
1060 0€ MEPUITOCELG EVIOVNG UETAPANTOTNTOC, OGO Kol GE TEPMTMOGELS 0TAOEPNG QALY
xpoViag vepylvkopiog (Lazar et al., 2023).

o tov AOYOo avtd, Ol GUYYPOVEC TPOGEYYIGES TPOTEIVOLV TN GCULVOLOGTIKN
a&loddynon TIR pe deikteg petafAntotntog, Kupimg ToV GUVTEAESTN HETAPANTOTNTOG
(%CV). Ot debveig katevBuvtnpieg odnyieg vrootnpilovy 10 %CV ®g TOV Mo YPNOLLO
Kol €0Koho vmoAoyicwwo dOciktn GV, pe mpotewvopevo otdyo <36% g £vdeidn
«otabepotepno» yAvkauikng opotdootacng (Bell & Lain, 2025). Qot6c0, 1 KAVIKY
EPAPLOYN OVTAOV TOV SEKTOV amonTel KATAAANAN EKTAIOELGT TOCO TOV EMAYYEALATIOV
vyetog, 660 kol TV acbevov, KaBmOg Kot xpovo Yo avaivon tov dedopévov. EmimAiéoy,

n akpifean tov CGM mapoapével yaunlotepn o€ akpoieg TG YAvkolng, yeyovog mov
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emPdider mpooektikny epunveio, wWwitepa oe vmoyivkoyukés {oveg (Bell & Lain,

2025).
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1.5.3. Yuy0roY1KEG KO KOWVOVIKEG TPOKANGELS: OLUPNTIKY] dOvcPopio KoL avTodLa)EipLon

H odwyeipion tov XAl elvar cvveyng, amotel KaOnUepvES amo@dcelg Kot cuyva
ocuvdéetor pe vymid yuyxoroywd o@optio. H évvola g «dwafntiknig dvoeopioc»
(diabetes distress) meptrypdopetr ™ cvvacsOnuotikny emPapvvern mov oyetileTon pe ™
dwyeipton g vocov, v afefardtnra, TV LTOTOPAKOAOVONOT Kot TV avnovyio yio
emumlokéc. H dvopopia avtr pmopel va PHEIDGEL T GUUUOPP®OT), Vo avénoet T GV kot
va dvoyepdvel v emitevén otabepng pvOuiong (Bell & Lain, 2025). Tlapdiinia, n
texyvoroyia (my. CGM) pumopel vo AEITOVPYNGEL TOCO VTOGTNPIKTIKA, OGO Kol
emPapoviikd. To mopddstypo, Exet meprypagel to povopevo «alarm fatigue», 6mov ot
OLYVEC €00TOMCELS 00NYOUV GE KOTMGN Kol EVIOTE QmOPLYN ¥PNONG TNG GVOKELNG.
Emumhéov, opiopévol acbeveic avaeEépouy avéEnpévo ayxog 1 akodun Kol KotaOMmTIK
ouafeom Aoyw ¢ cuveyovg ékbeong oe dedouéva kol vrevBopioelg g vocov (Bell &
Lain, 2025).

[Mopd Tig SvokoArieg, M emitevén PéATiIoTovL YAvkaKOD €AEYYOV TAPOUUEVEL
OepeMddng 61dY0g, KaODC cuvdéeTal Gueca pe TN Helwon Tov KvOHVOL EUPAVIONG
emmAokwv. Ot emmlokég tov XAl meprthapPdavovv  pikpooayyelokéc  PAdPeg
(apeBAinotpoctdonddeia, veppomadela, VEVPOTADELD) Kol LOKPOOYYELONKES EKONADGELS
(otepoviaio. vOoOG, €YKEQUAMKE EMEIGOON, TEPLPEPIKN aptnprondbein). H cvoyétion
TOV YAVKOUUIKOD EAEYYOL LE QUTEG TIG EMMAOKEG amOTELEL Evay 0md TOVG 1IGYLPOTEPOVS
aéoveg tekunpioong oy otopia g dwpntoroyiag (Lazar et al., 2023). [I€pa amd ™
péon yhwkoln, n GV €xel mpotabel og aveEaptntog mapdyovtoc Kivddvou Y oy YELOKT
PAGPN. Xe mepopatikd dsdopuéva, Exel eavel OTL ot dSoKLUAVOELS YAVKOING Hropel va
TPOKOAOVV UEYOADTEPT EVOOONALaKT duGAEITOVPYio KOl 0EEOMTIKG Stress 6€ GUYKPLOoT
pe t otabepn vrepyivkonpio (Lazar et al., 2023).

Av ka1 1 Biproypagia dev €xel kataAnEel TANpwg oto kotd moco 1 GV eivon
ave&ApTnTog UTIOAOYIKOS TaPAyovTag 1 OEIKTNG GUVOAMKNG dueppHBoNS, eitval capég
0Tt 1M otafepomnTa TG YALKONG €xet  Wiaitepn  KAMvik)  onpocio.  Avtd
avTiKotonTpileTon Ko 6t oVuyxpovn éupoaocn oe dgikteg, 6mmg to TIR kat 1o %CV, mov
OTOYEVOVY O)l UOVO oOTn Heimon Tov pEGOv Opov, OAAL kol otn Pektimorn g
kaOnpepvng otabepdtrag (Bell & Lain, 2025; Lazar et al., 2023).

2UVoMKd, ot mpokAnoelg otn puduon tov XAl pmopodv va GuvoylesTtodv og éva
KEVIPIKO SIAnupa: M eMTEVEN AVGTNPOTEPOL YAVKOUKOD EAEYXOV LEUDVEL TOV KIVOLVO

YPOVIOV EMTAOK®MV, OAAG pmopel vo avénoel Tov kivovvo vmoyAvkopiog, dlaitepa
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otav n GV egivaw vymAn. H ovyypovn mpocéyyion petatomiletor otadokd omd T
povodidotatn otdéyevon g HbAlc mpog o moivmapapetpikn a&lordynon, émov M
HbAlc ocvvovdleton pe ogikteg CGM 6mwg TIR, TBR (time below range) kot %CV
(Bell & Lain, 2025; Lazar et al., 2023). H BeAtioon ¢ pvBuiong dev anoteiel mAéov
pévo Bépa evtaTiKomoinong g WGovAivng, aAAd cuvdéetal pe TV e€oTopikevon Tov
oTOY®OV, TN HEI®OT TNG UETAPANTOTNTOC, TNV VIOSTNPIEN TG YUYIKNG LYElOG Kot TV
evioyvon g Oepamevtikng ekmaidgvong. Me ovtov tov TpOmo, 0 «PEATIOTOG
YAVKOUIKOG EAEYYOC» OpileTon Oyl HOVO ¢ aplBuNTIKY €MO00N, OAAL MG 1G0pPOTia
aVAUESH GE AMOTEAECUATIKOTNTA, ACOAAELN KOl ftocipudra oty kabnuepvy (on Tov

atopov pe XAl (Bell & Lain, 2025; Lazar et al., 2023).
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1.6. Zoppatikn] Oepameio Kol oVyKkpion pe texvoroyikég napeppacerg (SMBG,
MDI, avtiia, CGM, closed-loop)

H Ogpamevtikny avtipetdnion tov Zokyopndn Awpnmm Tomov 1 (XA1) €xet og
Baocuod otodHY0 ™ draTnpnomn g YALKOING ailaTog EVTOG acPaA®Y opiwv, Teplopilovtog
TaLTOYPOVO. TOGO TN YXPOVIO. VIEPYALKOUiN, OGO Kol To EMEWGOOIN LTOYALKOUIOG
(Freckmann, 2020). H mpdodog tov televtaimv OckoeTidv £xel odnynoet oe pio
HETATOMION  amd TNV 7OPOdOCIOKY  TPOGEYYION  TNG  EVIOTIKOTOUUEVNG
woovAvoBepaneiog Kot NG OVTOTAPOKOAOVONONG HEG® OOKTLAIKOV HETPNGEMV
(SMBG), mpog 0A0éVa O GLTOUATOTOMUEVEG TEXVOAOYIKES ADGELS, OTMG 1 CLVEYNG
Kkataypapr yAvkolng (CGM) kot ta cvotipate vppdwkon kieiotod Ppdyov (hybrid
closed-loop, HCL). H ovykpion g ovuPatikng Oepameiog pe TG TEYVOLOYIKES
napeppacelc eival kKhvika kpioyn, kadang oyetileton aueca pe v enitevén PérTioTOv
OEIKTMOV YAVKOUKOD EAEYYOL, UE TNV TPOANYY EMTAOKOV, GAAE KOl TN HEl®OTN Tov
Bepamevticon poptiov mov eépet 0 acbevig (Freckmann, 2020).

H «ovpPatiki» 1 kAaoikn mpocéyyion ot dayeipion tov XAl PBacileton oe 600
Bacuobg muAmveg: (o) v evtatikKomomuévn tvoovivodepameio, Kopimg e TOAAATAES
nuepnoteg evéoelg (multiple daily injections, MDI), kot (B) v avtomapakolovdnon
™G YALKOING Héc® PeTPoE®V TPLYOoEWdkoL aipatog (self-monitoring of blood glucose,
SMBG). H MDI ocuvvnbmg mepiiapfaver Poctkry tvoovAivn poxpds opdong Kot
vevpoTkég d0oelg tayeiog Opdong, HE TPOCOPUOYEG avAAoyo HE TNV TPOCANYM
voatavOpdKkov, TN  QLOIKN  dpacTNPOTNTE Kol TN  HeETAPAnTOTnTO. NG
woovAvoevausOnoiag (Freckmann, 2020). TTapdoti n MDI Bempeiton amotelespatikn,
TPOKTIKY €QPOPUOYN TNG oTnV Kabnuepwvotra mopopével amontntiky. O acBevig
KOAElTOl Vo TTPOyUATOTOlEl TOAAAMAEG UETPNOEIS, VO EKTIUA LOOTAVOpPOKES, Vo
vroAoyilel dopbwtikég 060elg Ko vo, TPoPAETEL HETAPOAEG TTOV TPOKOAOVVTOL OO
AOK™NOT|, OTPEC, AOUMEELG 1) OPLOVIKEG SLOKVULAVGELS. AVTI 1] TOAVTAOKOTITO GLVOEETOL
LE ONUOVTIKO KivOuVo TOGO LITOoYAVKopiag, 660 Kot VIEPYAVKoUioS, Eva 1 avaykn yio
ouveyn AMYn amo@ace®mV aVEAVEL TO YVAOGTIKO KOl YOYOAOYIKO GOPTIO TOL 060gvVODC
(Yoo & Kim, 2020). EmnAéov, 1 SMBG é£yet eyyeveig mepropiopots, kabmg mpocpipet
OTOCTOGUOTIKEG OTIYUIOIEG UETPNOELS KOL OEV TOPEXEL TANPOPOPIES Yo TACELS,
katevBvvon petafoAng M voytepvd enelcodto. vroyivkoyiog. H amovoia cvveyodg

mnpoeopiag meplopilel ™ duvatdTNTa £YKAPNG TPOANYNG EMKIVOLVOV YAVKOIUIKOV
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SLKLUAVOE®V, E0IKA o€ aoBeVelg e petopévn entyvoon vroyAvkapiog (Yoo & Kim,

2020).

1.6.1. Ogpamncia pe avriio wveovrivig (CSID): e&éMEn épa and Tnv MDI

H ovveyng vmoddpro €yyvon tvoovAivng (continuous subcutaneous insulin infusion,
CSII) péow avtiiag amotehel pio onpoavtikn eEéMén oe oxéon pe v MDI, kabog
emutpénel mpoypappatilopevn Pactkn £yyvon WGOoLAIvNG, TOAAATAG Pacikd TPoiA,
TPocmPvEG pubuicelg kot peyohvtepn gveMéia ot YeELUOTIKY KOALYT. X BempnTikd
eminedo, N ovTAMO UTOPEL VO TPOGOUOIDGEL KOADTEPO TH PLGLOAOYIKN PaciKn €KKpiom
WooLAivN g o€ oyéon e TiS evéoelg (Heinemann et al., 2018b).

H Biphoypaeia emonpaiver 6t 1 avtiioo tvoovAiving pmopel vo em@épel HETPLEG,
oAAG Khvikd onpavtikés PBedtivoelg oe HbAle (mepimov 0,3-0,6%), evd tavtdypova
€xel ovoyetiotel pe peltwpéva emelcdol cofopng VITOYALKOOG Kol SLPNTIKNG
keto&eémong (DKA) og emieypévoug manbucspotg (Heinemann et al., 2018b). Qotdco, 1
aviAlo amd povn g dev efadeipel 10 Pacikd TPOPANUO TG «avoryTov Ppoyov»
Oepameiag, OMAad” OTL 1M Ayn amOPACE®V TOPAPEVEL KUpiwg otov acBevi). Ot
anmontnoels ywoo pvluon mapapétpov (Bacwd mpogid, avaroyieg voatavOpaKwv,
oLVVTEAEGTEG S1OPH®ONG) TAPAUEVOLY VYNAEC, EVED TEXVIKA TpoPApoTa (.Y, amdppain
OET, OmMOKOAANGT KOOeTpa) pmopodV  va  odnynoovv o€  Toyei  ep@dvion
vrepyAvkapiog kol ketofémong, Ady® NG amovciog HOKPAS Opdong WGOoLAIVNG

(Heinemann et al., 2018b).

1.6.2. CGM évavti SMBG: amé T otrypaio pETPNo 6T1) OVVOUIKT TaPaKoAoVON G

H ocvveyng kataypoen yAvkolng (continuous glucose monitoring, CGM) amotehet
plo amd TIC oNUAVTIKOTEPES TEXVOLOYIKES Kawvotopieg otn owyeipion tov XAl. Ta
CGM ocvotipata Hetpovv YAUKOL 6T0 SIAUEGO VYPO OVA TTEPITOV 5 AETTA, TOPEYOVTOG
oLVEYES TTPOPIA yAvKapiog, TACES LETOPOANG, EWOOTOMGELS VITO- KOl VITEPYAVKALUING,
KaBmG Kol PETPIKES, O O POV eviog otoyov (time in range, TIR) (Freckmann,
2020). Ze avtiBeon pe v SMBG, n CGM emutpénet Oyt pOVO TNV KOTOYPAOn NG
TPEYOVGOG YAVKOING, OAAG Kot TV TPOPAEYT TG TOPEiag TNG, YEYOVOS TOV EVIGYVEL TNV
TPOANYT vroyAvkopiog kot BeAtidvel v kabnuepvy Aym amopdacemv. H kivikn
onuocio avtng g petapaocng eivor Wdwoitepa gpeaving o€ TANOLGHOVE VYNAOD
KIvoUuvov, Omm¢ dtopo pe UHEWUEVN Emiyvmor vroyAvkaipiog 1 10topikd cofapmdv

eneioodiov (Freckmann, 2020). H perétn HypoDE, 6nw¢ cvvoyiletor kot oto dpbpo
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tov Freckmann, avédei&e o0ti m ypfion real-time CGM (rtCGM) pmopel va peidoet
ONUOVTIKA TNV VToyAvkaipio, pe ava@epOuevn peimon g ovyvotTag €mEGodimv
katd 72% oe oOykpion pe SMBG oe evijhikeg pe A1 ko TpoPAnUatiKn VToyAvKotpio
(Freckmann, 2020). IMoapdiinio, O0cdopéva omd TUYXOLOTONUEVES KAVIKEG OOKIUEG
detyvouv 6Tt 1 CGM pmopei va Bertidoet v HbAlc kot og vedtepovg TANBuGHOVG.
2y toyonomompévn pekétn tov JAMA og gprfoug kot veapovg eviiikeg pe AL, n
opdoa CGM mapovoiace peimon HbAlc o 26 gfoopnddes, pe mposaprocuévn dapopd
-0,37% évavtt g opddag SMBG (Laffel et al, 2020). Idwitepo evdlapépov
napovcstalel to yeyovog O0tt 1 CGM dev amotedel poOvo epyoreio «oplOunTikno»
Bedtimong tov eAéyyov, 0ALL Kot PECO UEIMONG WYLYOAOYIKMOV TAPOUETPOV OTMS TO
adyxog vy vmoylvkouio, m Swpntiky dvceopio kol To oavtilappovopevo @optio
avtodwyeipiong (Freckmann, 2020). ITapdia avtd, n aroteiecuatikoétnta e CGM
eCopthtor oe peydro Pabud omd v ekmaidevon Kot T ocwoth aflomoinon Twv
dedopévov. H avackodénnon tov Yoo kot cuvepyatdv vroypappilel 61t 1 CGM umopet
va €xel meplopiopévn emiopaon otnv HbAlc, dtav ypnowonoteital ywpig dounuévn
EKTOIOEVOT, EVD M TPOCONKN EKTAIOELTIKOV TOPEUPACEDV EVIOYDEL CNUAVTIKO TNV

anotelespotikotta (Yoo & Kim, 2020).
1.6.3. Sensor-augmented pump (SAP): cvvovacpdg avriiog kot CGM

H emdpevn e£€Mén petd v andn ypnon aviiiog 1 CGM eivor n Aeydpevn «avtiia pe
aoOnmpa» (sensor-augmented pump, SAP), 6nov ta dedopéva CGM gppavifovton
otV avIAio Kol 0 ¥pMotns Tpocapurolel yepokivnta 11 006€1S. O cuVILAGUOS AVTOG
TPOCPEPEL COPT] TAEOVEKTNUATO GE OYECT UE TNV OMAN OvTAMO, KaOMOG mopéyet
KoAOTEPN ewdva G yAvkopiog, wiaitepa vuyxtepvé  (Heinemann et al., 2018b).
Emumiéov, aprketd SAP cvotiuota eVoOUOTOVOLV AEITOLPYiEG SOKOTNG POCIKNG
WGoLAIVNG, OTav M YAuko(n givar younAn (low glucose suspend) 1 dtav mpoPfAémetor 6Tt
Ba yiver younAn (predictive low glucose suspend, PLGS), peiodvovtog £totl tov kivovvo
cofoapng vroyivkoyiog (Heinemann et al., 2018b). Qotdco, mapd tig Pertidoets, To
SAP mopapévouv Kotd PAON CLUGTAUATA «TU-OVTOUATOTOMUEVAY, OOV O YPNOTNG
eEakolovbel va €xel Tov KOplo poAo otn pYBuion, Wwitepa ota yevparto (Heinemann

et al., 2018b).
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1.6.4. Zvotipoto kKreoToU Ppéyov: amd Ty vrofonnon oty cvtopatomoinon

Ta cvotpata Kieotod Ppdyov (closed-loop systems, CLS), yvootd kot wg «texyntod
TAYKPENSH, AMOTELODV TNV TAEOV TTPONYUEVT] TEYVOLOYIKY TPOCEYYIoT OTY| dlayeipion
tov XAl. O muprvog Tovg €ival 1 OVTOUATOTOMUEVY TPOCAPUOY TNG POCIKNG
WGoVAIvIg néc® aiyopiBuov, pe Baon ta dedouéva CGM, pe otdyo N datrpnon g
yAvko(nG evtog evpovg otoyov (Heinemann et al., 2018b). Xtnv mapodoa KAk
TPAYUOTIKOTNTO, TO TEPICCOTEPO EUMOPIKA cLOTHROTE givol VPPOKOD KAEIGTOV
Bpoyov (hybrid closed-loop, HCL), dnAadr amortovv omd tov ypnotn vo OnAmvet
YELUOTO KoL Vo, YopnYel YELHOTIKEG OOCELS, evd 0 alyopiBuog pvOuilel avtopatTa v
Bacwm tvoovAivn kot cvyvd yopnyel pikpéc dopbmtikég ddcelc (Heinemann et al.,
2018b). H tuyaromompuévn kiwvikn dokipn 6 unvov oe evijdkeg pe LAl (Diabetes Care)
avédelge onuovtikd opéAn tov HCL évavtt g cuvnBovg epovtidag (mov meptddpufove
SMBGQG). Xvykexpyéva, o xpovog evtog otdyov (70—180 mg/dL) avEndnke and mepinmov
55% og 69,9% o10 téhog NG HEAETNGS, Le dapopd mepintov 14,8 mocootinimv povadwy
évavtt g opdoag eréyyov (McAuley et al., 2020).

Inuovtikd  eopnuo elvar 61t n PeAtioon tov TIR mopatnpnbnke 1600 OF
GUUUETEXOVTEG TTOV MTOV MON o€ aviAia, 660 Ko 6 0covg Ntov 6 MDI katd v
évtaén, yeyovog mov vmootnpiler 6Tt 10 HCL pmopel va mpos@épel kKAvikd o@éAn,
aveghptnto amd v mponyovpevn teyvoroywkn eumeipio (McAuley et al., 2020).
Emutiéov, 1o HCL ovoyetiomke pe HEWDMOELS TOCO 0TV LIEPYALKaLLie, OGO Kol GTNV
vroyAvkaipio, eved n Pertioon NTav mo Evrovn ™ vOYTA, GTOEIO TOLV GUVAIEL KO [E
pikpotepeg pehéteg (McAuley et al., 2020). Xvvolwkd, ot Heinemann et al.
emonpaivoov 6t 1o HCL ovotmpata gpeavitovv otabepd kot emovaiapfavopeva
0PEAN € O10POPETIKEG NAKLAKEG ORAdES (TTodtd, eprfovg, eVIAKEG), [e PeEATiON TOV
TIR xot peimomn Tov Kivdvvov vIoyAvKopiog ympig avénon avemBountov copfavtov

(Heinemann et al., 2018b).

1.6.5. Closed-loop évavtt SAP: cuykpiTikd dgdopéva

KaBdg o1 teyvoroyieg e€ehicoovtal,  cuykpitikn a&loAdynon Tov KAEoToh PBpodyov
évavtt tov SAP ovommudtov omoktd dlaitepn onuocic. XTI GUGTIUOTIKY
avaokonnon, emonuaiveror 6t toco ta CLS, 600 kot ta SAP pmopodv va Bertivcovv
Tov  yAukoikd  €Aeyyo, wotéco ta. CLS  epogoavifovv  yevikd  avatepn
QTOTEAEGHOTIKOTNTO, KaODG pewdvovy to Oegpamevtikd goptio kot av&hvovv to TIR

péocm avtopatorompéveoy mpocapuoymv (Alamoudi et al., 2024). Ot cvyypageig
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avaépouvv 6Tt To KAMVIKO mheovéktnua Tov CLS dev apopd povo apBuntikovg osiktec,
oAAG Ko OeikTeG KOVOTOINONG, KOOMC UEIDVETOL 1 AVAYKI GLVEX®DV YEPOKIVITOV

nopeppacewv (Alamoudi et al., 2024).

1.6.6. Owovopik} 0146TAGT: KOGTOS KU 0TTOOOTIKOTNTO TOV TEYVOAOYLDOV

H evoopdtoon teyvoroyiav 6mmg 1 CGM kat ta HCL cvompata cuvodedetor and
avENUEVO AUECO KOGTOG (CLOKEVEG, AVOAMGIULN, oloONTpES, ekmaidevon). 2oT0G0, N
owovopikny  agloAdynorn elvor  molvmoapayoviikn, kabmng To  mhova  opéAn
nepAapfPdvouy pelmon ENEYOVIOV TEPIOTATIKAOV, AYOTEPES VOonAeiec, Kol peimon
poakpoypdvimv emmrok®dv (Jiao et al., 2022). H cvompotikn avackonnon tov Jiao Kot
ocuvepyatdv a&loloynce 1t oxéon kocotovg-amotedespotikoétrag g CGM évavtt
SMBG og ZAl, pe Baon 19 owovopukég peiéteg and 11 ydpeg. To mepiocodTEpQ
povtéda ypnowonoincav Markov mpooceyyioelg kor vmoAdyisav ICER (incremental
cost-effectiveness ratio) ava QALY (quality-adjusted life year). Ot ektyunoeig ICER yia
CGM xvopavinkav mepimov amd $18,734 g $99,941 ava QALY, evd ot meplocoTepe
peAéteg kotéAngav 6t 1 CGM eivon cost-effective pe Paon ta avtiotoyyo thresholds
kéOe yopag (Jiao et al., 2022). Idwaitepa onuaviikd eivor OtL M ATOOOTIKOTNTO
avéavetar, otav n CGM epapuoletar oe mAnBuouodg pe vynidtepo kivovvo
VROYAVKOUING 1] VTOREATIOTO YAVKAYWKO EAEYYO, KOOMG G OVTEG TIG OUAOES TO OPEAOG
oe QALYs sivon peyoivtepo kat to ICER youniotepo (Jiao et al., 2022). Zyetikd pe to.
HCL ocvotmjuata, 1 ida avackdnnon eviomioe Ayotepeg peAétes (LOAG TPELS), OOTOGO
Kot ol Tpelg £oe1&av yaunAdtepa ICER ko vyniotepa QALY gains oe oyéon pe SAP,
YEYOVOG TOv 0modideTanl oTn GLVOLAOTIKY emidpacn peiwong HbAlc ko peimong

cofopadv voyAvKaykav enelcodiov (Jiao et al., 2022).

1.6.7. Avadvépeves mpoceyyioeis: closed-loop oe MDI kol aiyopiOpikn vrootipiin
[Tapott n tervoroyikn eEEMEN €xel emikevipwbel kvpiwg oe avtiiec, Ta TeEAevTAin
xpOVIOL epeavifovtal KovoTOUEG TPOGEYYIOELS TOL EMYEPOVV VO EIGAYOVV «KAEIGTO
Bpoyo» xor oe oynuato MDI. Xoapaktnpiotikd Topddelypo omoTeAel 11 EPELYNTIKN
epapuoyn reinforcement learning (RL) yw mpocappoyn bolus d6cewv oe acheveic pe
MDI, ypnoyomotmvtog dedopUEVe TPAYLATIKOD ¥pdvoy omd aiotntipeg YALKOING. X
peAétn tov Jaloli ko Cescon, To RL povtého éoeiée Pertiooon tov TIR ko peiwon g
YAVKOKNG petapAntéomrag o€ in silico mAnbvopove, oe ovykplon pe open-loop

ovpPatiky  Oepameion  (Jaloli & Cescon, 2023). Av kot 7wpdKeETol Yo
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TPOKAIVIKI/VTOAOYIOTIKY] a&loAdyNoT Kot Ol KAVIKT EQOPLOYR, TO EVPNUO 0VTO Elval
EVOEIKTIKO TNG TAONG TPOS «alyoplOponoinon» g Oepaneiag, Pe oTOYO TNV EMEKTACN
TOV OQPEAMV TNG OLTOUATOTOINONG Kol o acfeveig mov dev ¥pNoiomolovy aviAio
(Jaloli & Cescon, 2023).

Xvvoyilovtag, N ocvpPotikn OBepaneio pe MDI kot SMBG e€axoiovfel vo amotedel
v mo ddedopuévn  Oepamevtikny mpocEyylon Oebvadg, ®otdoo  €xel  caQeig
TEPLOPICUOVE AOY® TNG OMOCTOGUATIKNG TOPOKoA0VONoNG, ™S LVYNANG avaykng
YEPOKIVIITOV OmoPACE®Y KOl TNG advvouiog mpoPreyns yAvkokov tdoewv. H
petdfoon oe avtiio woovAivig pmopel va Pedtidoetl v gveMéio Kol Vo LEUDGEL TNV
HbAlc oe emileypuévoug acbeveig, Oumg dev emADEL TANP®G TNV TOAVTAOKOTNTO TG
kaBnuepvng dwayeipiong (Jaloli & Cescon, 2023).

H CGM avadewvietar og teyvoroyio-kAeWdi, kabng Pedtidvel toco v HbAlc, 6co
kot tov TIR, evd peidvel voylvkoykd enelicdoia, wiaitepo e mAnBvspovs vYNAOD
kwvdvvov (Freckmann, 2020; Laffel et al., 2020).Ta. SAP cvotiuato TpoceEépovy pia
evolgueon Ao, PG M mo petacynuatiotikn eEEMEN eaivetal va eivatl ta HCL/CLS
ocvotnuata, to omoia mapéyovy otabepn avénon TIR, peidvouv Tig drakvudvoelg kot
petatomilovy onuovtikd pépPog g owyeipong amd tov acbeviy otov adyopiduo
(Heinemann et al., 2018b; McAuley et al., 2020). Télog, n owkovopukn a&loldynon
delyvel Ot o1 TEXVOLOYIKEG TOPEUPAGELS, TAPA TO LENUEVO apyKO KOGTOC, Elval GLy VA
cost-effective pokponpdbecspa, €01kd 0tav oTtoxevoLV ce TANOBVoUOVE pe avENUEVo
kivduvo voyAvkoipiog 1 Kakng poduong (Jiao et al., 2022).

H e&&MEn tov teyvoroyidv dtayeipiong tov Zakyapddovg Awpnn Tomov 1 (XA1)
€Xel 0OMYNOEL GE OMNUOVTIKY] OAAQYN TOpadElypatog otn Oepamevtiky] TpocEyyion,
kabmdg M Tapadocilokn avtomapakoAovOnon yAvkolng (SMBG) kot ot moAlamAEg
nuepnoteg evécselg wooviivng (MDI) éyovv mAéov oe peydro Pabud copminpwdei 1
avtikataotadel and cuoTiHaTa GVVEXOLG TTapakolovOnong YAvkoing (CGM), avtiieg
woovAivng (CSII), sensor-augmented pump (SAP) kat, o TpodGPATA, OO CLOTHLOTO
OVTOUOTOTOMUEVIS  YOPNYNONG WGOOVAIVIG 1M KAglwotov Ppoyov  (closed-loop)
(Freckmann, 2020). [Topott n HbAlc g&axorovbei vo amoterel Tov mopadoctokd KupLo
delktn a&lodldynong tov yAvkoipikoh edéyyov, 1 cbyypovn BiAoypagia avayvopilel
o6tt  HbAlc dev amotummvel ETOPKMOG KPIGUES TOPAUETPOVS, OTMOS 1 GLYVOTNTO Kot
OlapKell  LEOYALKOUiOG, Ol EVOONUEPNOLES  OWOKLUAVGELS KOl 1 YALKOLUKN
petafintomra (Yoo & Kim, 2020; Toschi et al., 2020). H gvpeia yprion g CGM

avédelle véoug dgiktec, Onmg o ypdvog evidg otoyov (Time in Range, TIR), o ypodvog
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kdtw ond to egvpog otdyov (Time Below Range, TBR) kot o ocvvteleotng
petaPintomrog (%CV), ot omoiot emTpEmOvLV TOAVTOPAUETPIKY aELOAOYNON NG
moldtnTog TG pLOUIoNG Kot e acepaielag g Oepomneiag (Lazar et al., 2023; Yoo &
Kim, 2020).

[Mopd to onuoavtikd dedopéva veép ¢ anotedespatikottog g CGM kot tv
cvoTNUdTeV KAEGTOV Bpdyov, N vapyovca PipAoypapia Tapovctdlel ETEPOYEVELD (OC
mpoc: () Tov TOomo ¢ TEYVOoAOYknG mapéuPaong (rtCGM, iscCGM, SAP, hybrid
closed-loop), (B) 10 Bepamevticd vrofabpo (MDI évavtt aviiiog), (Y) TIg NAKIOKEG
onadeg (épmPot, veapol evihikeg, eviAkeg), koBmG kot (8) TO YPNCLLOTOLOVUEVA.
KOTOANKTIKA onpeio, Ta omoio cuyva eotialovv povodidotata ot HbAlc kot Atydtepo
oe deiktec CGM mov meprypdpovv ™ petafAntdtro kot tov Kivouvo vroyAvkopiog
(Freckmann, 2020; Lazar et al., 2023).

EmumAéov, av kou ot tuyoromoinuéveg eleyyopeveg dokiués (randomized controlled
trials, RCTs) amotelobv 10 1oyvpdTEpO emimedo tekunpimong ywoo v afloAdynon
Oepamevtikov Tapeppdoewv, dev eivan Tdvia cagéc oe moo Padud ta opéin g CGM
KOl TOV CGLGTNUATOV OUTOUOTOTOINUEVNG YOPNYNONS WGOVAIvNG petappdlovion o€
KAMvikd onuoavtikny PBeitioon 1000 ™¢ HbAlc, 660 kot TV SeKTOV YALKOLUIKNG
otafepdTTOC Kot ac@AAELns, Witepa 6€ SoPOPETIKOVS TANBVGHOVE Kot OepamevTiKd
oynpoto (Heinemann et al., 2018b; Laffel et al., 2020). Xto mAaicto avtd, kpiveton
ovVoyKoio [io. GUOTNUOTIKY] aVAGKOTNOT TOV VO GLVOETEL Ta S1oBEGILL OEOOUEVOL ATO
RCTs kot va a&1ohoyel GLYKPITIKA TG EMOPAGELS TV TEYVOLOYLDV, OVTMV O)L LOVO OTN
HbAlc, oAhd xor oe Pacwovg deikteg CGM (TIR, TBR, GV, %CV), ot omoiot
OVTOVOKAODV O OAOKANpOUEVE TNV TOOTNTO TOV YALKALUKoL eA&yyov (Lazar et al.,
2023; Toschi et al., 2020; Yoo & Kim, 2020).

2KOTAG NG TOPOVGOS GUGTNHOTIKNG ovackonnong eivar va a&lohoyndet, oe dropa
pe Zakyopodn Awapntm Tomov 1, n enidpaocr g cuveyovs TapakorovOnong yAvkoling
(CGM) «otr t@V OCLOTNUATOV  CVTOUATOTOWUEVIG — YOPNYNONG  WWGOLAIVNG
(avtAio/closed-loop) otn petafoin g HbAlc kot og deikteg yAvkaipikov eAEYyovL, oE
ovykpon pe ovpPotkn  Ogpameia  (my. SMBG, MDI) 7n/xor pe  Arydtepo
OVTOHOTOTOMUEVE TEXVOAOYIKA oynuata (.. aviiia yopic closed-loop, SAP), péow

oVVOEONC 0E0OUEVMV ATTO TUYALOTTONUEVEG EAEYYOUEVES OOKIUEC.
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KE®AAAIO 2

ME®OAQOX

Kopo péinuo g mopodcog cuotnuatikig avackomnong ntav n aglohdynon g
OTOTEAECUATIKOTNTOG TNG YPNONG CLGTNUATOV KAEIGTOV Ppdyov Yopnynons weoviivng
(closed-loop insulin pumps) o€ dtopo pe cakyapmon dtepnn Tomov 1, o€ cvykplon e
™ ovvnOn Bepameio voovAivng (multiple daily injections - MDI 1 un closed-loop
avTAlEG VOOVAIVIG), ovapOPIKE e TIC KVUPLEG eKPACELS TG YAvKOKNG pvBong. Ot
Bacwucéc ekPacelg mov eetdonray frav 1 yAvkolvAwpuévn apoceorpivny (HbAlc) ko
01 0eiKTEG YAVKOING 0UpLaTOG, OTIMG OLTOT AVAPEPOVTAL OTIS TPMTOYEVEIS LEAETEC.

H ovomuotikn ovalimon zmpoypatonomdnke o€ Tpelg MAEKTPOVIKEG PACELS
dedopévov, Medline, Excerpta Medica Database (EMBASE), ka1 CENTRAL,
akolovBovtag Tic katevBuvinpieg odnyieg PRISMA 2020 ywo t devépysio kot
avaeopd ocvotnuatikdv avackonnoewv (Page et al., 2021). Zmmv avaokdénnon
CLUUTEPUMPONKAY  OTOKAEIOTIKA Tuyonomompéveg kAwvikég dokipuée (Randomized
Controlled Trials - RCTs) mov apopovcav Gtopo pe cakyopmdon dwpntn tomov 1 kot
ocuvékpvav cvotinuoata closed-loop pe Tomukn Bepaneio tvoovAiivng (MDI 1 cvopfatikég
avTAieC yopic adyopBpo kKAeloTob Bpdyov).

[No ™ dwoedion g aéomotiog Kot g avoamapoSodtnTog e ovalnTnong,
napotifetarl To search string g Pdong PubMed, coupwva pe tic odnyieg PRISMA-S
(Rethlefsen et al., 2021)(ewéva 1). H cuvolikn otpatnyikn avaltnong oxedlioTNKE e
Baon tovg kvplovg dpovg tov PICO kot mepthdpfove cuvovacprovg AEEEMV-KAEOUDY
Kot ereyyopevov Oopov (MeSH/Emtree), omwg “type 1 diabetes”, “closed-loop”,
“artificial pancreas”, “hybrid closed loop”, “insulin pump”, “multiple daily injections”,

“HbAlc”, xon “glucose”.
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(type 1 diabetes OR T1D) AND ("continuous glucose monitor" OR
CGM OR "imsulin pump" OR "closed loop" OR "artificial pancreas" OR
"automated insulin delivery") AND (HbAlc OR Alc OR "blood
glucose" OR "glycemic control") AND (randomized OR randomised
OR RCT OR "controlled trial")

Ewobva 1: Atatdnoon g otpatnyknig avalitnong (search string) mov ypnoponomonke yo tnyv avalitmon ot
Baon dedopévev PubMed, otoyedoviag ce TUXOMOTOMUEVEG EAEYXOUEVEG UEAETEC TTOV QPOPOVV TNG YPNONG
CLOTNUATOV KAEWGTOV Ppdyov yopnynong wooviivng (closed-loop insulin pumps) ce dropo pe cakyopddn
Swfntn tomov 1, oe ovykpion pe TN cvvidn Bgpameion tvoovAivrg (multiple daily injections - MDI 1 un
closed-loop oavtAiec tvoovAivng), oavagopwd pe TG KOpleg ekPacelg g yAvkayukng pvbuong onmg
yhvkolohmpévn apoopatpivn (HbAlc) kot ot deikteg yAvkoing aipotog coppwva pe ta kpitnpre PRISMA-S
(Rethlefsen et al., 2021).

Agv oplotnke ypovikd Oplo avaljTnong omnv €VPEcT UEAETMOV Yo TNV GLYKEVIPWOON
LEYOAVTEPOL  OYKOV OMOTEAECUATOV, EVA O YAOGGIKOS mePlOPlopds opiotnke o€
OTOKAEIOTIKA 0yyAOQmveg dnpocievcels. Emiong, oamoxieiommkav pedéteg mov dgv Mtav
RCTs, peléteg mapotpnong, Teprypopikés LEAETEG, OVOGKOTNGELS, KOOMS Ko HEAETEG TTOV
apOPOVCOV CaKYop®ON Oafntn tomov 2 N dAleg popeéc owPnrn. Ilo cvykekpuéva to

PICOT tov gpevvntikod epoTUATOS NTAV:

P: Atopo pe cakyopmdn swafntn tomov 1

I: Xpnon ocvompdtov kiewotov Bpodyxov xoprynong woeovAivng (closed-loop insulin

pumps).

e (C: XvvnOn Bepamneia tvoovAivng (multiple daily injections - MDI 1 un closed-loop
avTAMEG WWGOLATVIG).

e O: H peraporn g yAvkolohwpévng apoocpopivny (HbATc) ko ¢ yAvkolng oto

aipo.
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e T: Tuyoromompuéveg kKAvikég dokipég (RCTs)

To amotedécpata g aval)mmong €wonydOncav oTo AOYICUIKO OlUXEIPIONG AVOPOPDV
Systematic Review Accelerator, émov mpoypotomomnke o@oipeon OMAOTUTOV UEAETOV
1660 péow TOL gpyoireiov, 6co kot yewokivnta (Clark et al., 2020). Zmn ocuvvéyela,
npoypatonomOnke Eeyyog o€ eninedo TitAov Kot TEPIANYNG.

Ot peréteg mov TANPOHGAV TA KPITNPLOL LETA TOV OPYLKO EAEYYO E10NXONGAV GTO AOYIGHIKO
Mendeley yio ™ OSwyeipion 1tV TANPOV KEWEVOV Kol akoAovONnce €Aeyyog TANPOVC
kewévov (Clark et al., 2020). H dwdikacio emA0YNG TOV LEAETMOV KOTOYPAONKE OVOUAVTIKE.
oe Jwypappo pong ocvpeova pe Tig odnyieg PRISMA 2020 (Page et al., 2021), 6mov
TOPoLGLALETal 0 apPOUOG TOV HEAETOV TTOV EVIOMIOTNKOV, OTOKAEIoTNKAY (LE a1TIoAOYNoN)
Kol TEMKA ocoumepinednkav. Metd v TteMkn €mA0yn, Ol EVOMOUEIVOCEG WEAETEC
napovcslcnkay 6° éva apyeio excel yio Adyovg gokoAng popeomnoinong. O mivakag mov
dnpovpyndnke amoteiet o mepexodpevo tov mopaptiuatos (Ilapdptmua 1). T'a tpaktikovg
AOyovg KkdBe celida meprhapPdvel o otoyeion amd 1 khwvikn pedém. Ta otoryeio TV
HEAET®V OV pedeTOnKav mepthdpuoavay yapaktplotikd deiypotog (nAkio, VA0, O1dpKeLn
vooov), yopaktnpotikd mapéuPacnc (tomog  closed-loop  ovotiuatog,  ddpkEln
napépPaonc), opdda cvykpiong (MDI 1 non closed-loop pump), kaOd¢ kot ta amoteAécpota

nov oyetilovtav pe HbA lc ko petprioetg yAokoing.
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2.1 ZvoTnpaTiKI) avecsKOTOoN

H gvooudtoon tekunplopéveoy Tpoceyyicemv otnv KAMVIKN Tpaén tpodmodétel tov
oLVOLOCUO TOV KOATEP®V JUDECIUOV ETIGTNUOVIKOV OE00UEVOV HE TNV KAVIKN
eumepio Kol TIG TPOTIUNOELS TOL 1010V ToL acBevos. ATO TIG TAEOV AEIOTIGTEG TNYES
tekunpioong Bewpodvtar or tuyonomompéveg eieyyoueveg peréteg (RCTs) xor ot
ocvotnuatikés avackomnoelg (Impellizzeri & Bizzini, 2012). H ocvotuatikn
avaokomnon omotehel po €01k popen PPAOYpaeIKng avackdnnong, oTNV ool
epapuolovror TpokabopIoUEVES, OvVOTAPAYDYIUES Kol dtopaveic pebodoroyieg yio v
avalntnon, cvAloyn, a&loAdynomn kot avaivon Tev Subéciumv ototyeiov omd
oebvn Pphoypagic. Méow ovtig TG OOIKAGIOG, ETOUMKETOL 1) OVIYVELCT Kot
EMAOYN TOV UEAETOV pe TN peyaAdtepn peBodoAoyikn eykvpotnto Kot aglomiotio
(Grant & Booth, 2009). Kevtpikdg 010)0G HOG GLOTNUATIKNG OVOCKOTNoNG €lval va
TOPEYEL 0L CUVOMKN KoL OUEPOANTTN EKOVA TNG VILAPYOLCOG ETICTNLOVIKNG YVMOONG,
aKOA0VOOVTOS TPOKABOPIGUEVO TPOTOKOALO OV LELOVEL TOV KIVOUVO GUGTNUATIKOD
o@aipatog. To mpoTOKOAAO 0VTO, KOBOPILEL LE COPNVELD TO EPEVVNTIKO EPMOTNUAL, TO
KpLTnpa £vTaéng Kol ATOKAEIGHOD TV HEAETMV, TN GTPATNYIKN avalnTnong, Kadag kot
T1¢ HEBBAOVG avalvong Kat Tapovsioong Tov anotelespdtov (Grant & Booth, 2009). H
xpfion  tov povtédov PICO (Population, Intervention, Comparison, Outcome)
SLUPBAAAEL OTNV ALGTNPT SLATVTIMOGT TOV EPEVVITIKOD EPMTNUATOG KOl GTNV EGTIOCUEVT
avalnmon ¢ PPproypapioc, oaceaiiloviag OTL 1 OVOCKOTNON OMOVIE OE
ovyKekpléva kKMvika epotiuata. (Bearman & Dawson, 2013).

Mo, GUGTNOTIKY OVOGKOTNGT GTOYEVEL GTI GLYKEVTIPMOOT KOl OVOALGOT OA®V TV
Owbéou®V  HEAETAOV 7OV OmAvTOOV GE €VOL GUYKEKPUEVO EPELVNTIKO EPMTNUA,
ocopuewva pe mpokabopiopéva kptnpla évtaing kot amokAeiopotb. H oladikacio
wepapfPdvel ™ ovotnuatikn ovolntnorn, v oSAdynon g TolTNTAG TMV
EVIOTIGUEVOV UEAETOV Kol TNV oviALoN TV anotelecpdtov tovc. [ v evioyvon
G aSl0MoTIOG KO TNG EMOTNUOVIKNG TEKUNPIMONG TOV EVPNUAT®V, Ol GUGTILOTIKES
OVOOKOTNOELS €0TIALOVYV KOTE KUPLO AOYO GE TUYOMOTOINUEVES EAEYYOUEVEG OOKIUES
(RCTs), ot omoieg Bempovvtal 1 1oLPOTEPT LOPON TPOTOYEVOVS EPELVAG GTNV LEPAPYIN
Tov emotnuovikov dedopévov (Ahn & Kang, 2018). H cvomuatikny avoaokodmnon
YPNOOTOIEITOL  €VPEMS O  JAPOPOVG TOUEIC NG 1WTPIKNG Kot NG  VLyeiag,
ocvpPdrrovtag oty eoyoyn oSOMIOTOV, GCLYKPIG®V Kol LYNANG TOOTNTOG

CUUTEPACUATOV OO TOV UEYAAO OYKO ONUOCIELHEV®V dedopévav. H ovotnuatikn
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avaoKOTN O™ €ival Lol S1OPOVIG, AVTIKEWLEVIKT] KO OVOTOPAYDYUN dladtkacio, 1 ool
anockonel o1 cLAAOYN, aSloAOYNON Kol GUVOYN OA®MV TMOV CGYETIKOV HEAETMOV TOL
OTTOVTOVV GE £VOL GLYKEKPIUEVO epguVNTIKO epdtnua. (Ahn & Kang, 2018).

H ovykekpyévn gpyacio acyoldnke pe v xpnon cuotnudtov KAEIGTOL Bpodyov
xopnyNons woovAivng (closed-loop insulin pumps) ce dropa pe pe GOKYOPOIN ST
tomov 1, o ovykpion pe ™ cvvnon Bepameio wwoovAivng (multiple daily injections -
MDI 1 un closed-loop avtAieg wooviivng) mapatnpdviag TV HETOPOAN NG
yAvkoluhmpévng apocseatpivn (HbAlc) ko g yAvko(ng oto aipa. ‘Etot, n undevikn

VIOOECT TNG GLYKEKPLUEVNG GLUGTNHOTIKNG OVALoKOTNONG oynpatiletal og Eng :

HO: H ypnon cvotudtov kKAeiotoh Bpdyov xopnynong vGOvuAivig deV DITEPEYEL TNG
ovvnBovg Bepameiag voovAiviig o¢ mpog ™ Pertiwon g YAvKopukng poduong oe
dtopo pe cokyapmdon owPntn Ttomov 1, OmMC OoVTH AMOTLTOVETOL HEC® TNG
yAvkolvAmpévng aposearpivng (HbAIc) kot tov dektdv YAvkodng aipotog, cOUPOVa

pe ta dabéoya dedopéva e PrAtoypapiog.

H1: H ypnion ovomudtov kiewotod Ppodyov yoprynong tvoovAivng (closed-loop
insulin pumps) eivar €€icov N TEPIGCOTEPO AMOTEAEGLATIKY] GE GATOUO [LE GOKYOPDOON
dwpntn tomov 1 og cOykpion pe ™ ovvOn OBepomeion wvooviivng (multiple daily
injections M un closed-loop avtiieg), 6cov agopd ™ PeAtimon ™G YAVKOLUKNG
pobong, Omwc avt) ekepdleton péow G pelwong g yYAvkolvMopévng
oawoopapivine (HbAIc) kot g Beitimong tov deiktdv YAvkong aipatog.

H oamodoyn M oamdppwyn ¢ pundevikng vndbeong Oa mpokdwyer pEcm NG
GUGTNUOTIKNAG OVAAVONG TOV JOECIUOV TUXOOTOUEVEOVY KAIVIK®OV SOKIU®V, Kol O
cupupdrer oty a&loldynon TG amOTELECUATIKOTNTOG TV cuotnudtov closed-loop og

oVYKPLoN UE TI SLUPOTIKES HeBOOOVE YOPNYNONG IVGOVALVT.
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2.2 A&woroynon Tov dedopévev

[Mo ™) cLGTNHATIKY KO AVOTOPOYMYLUN KOTAYPOPT TOV TANPOPOPLAOV TOV OTalToHVToL
v Vv afloAdynon TovV HEAETOV TOL eVIOYONKaV oIV TopoVcH GUGTNUOTIKY
avookomnon, onuovpynonke OALO GLAAOYNG dedoUéEvmVY G apyelo popeng xIsx. X’
ovTO TO onueio Tpémetl va vtoypappicel OTL To apyeio excel dnuovpyNONKe Gyt Yoo TV
eCoywyn dedopévov, aAAG ylo T GLAAOYN TOVLG KOU TNV OTEWKOVION TOLG W EVOV
EVOVAYVOOTO KL opyavouévo tpomo. H ovidoyn tov  Jdedopéveov amd  Tig

TUYOLOTOMNUEVEG KAVIKEG OOKIUEG 001 YN OE OTIS TOPUKATE KOTNYOPIES:

XopoKTnNpPLoTIKa g peALTNG:

o [Ipmtog cuyypapéag Kot £T0¢ ONUOGIELONG

o ApBudg NCT

®  Xyedl00UOG LEAETNG (T.). TUYOLOTTOUNUEVT) EAEYYOUEVT] OOKIUT|)
o Xmpa

o ApBudg KéEvipmv SeEaymyNng

e Tvpiomoinon

e Tyuyoromoinon

o Kpumpua £vtaéng Kot 0TOKAEIGHOD T®V GUUUETEXOVIWOV

o Tuyov dniwbeica ypnuatoddTHON

e Awdpkela g perétng (enrolment period)

Xapoktnprotikd nopéppaocng:

o T[leprypaogn g mapéuPfacng Yopnynons WGOLAIVNG e GUGTN IO KAEIGTOV
Bpoyov.

o Tumikn Bepameia yopynong VGovAivic.

e Adom

e 036g xopmMynong

® Xuyvomta xopfynong

XopoKTNPIGTIKA GUPUUETEYOVTOV:

® YVVOAIKOG aplOUOC GUUUETEYOVTOV
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e Ap1Budg cvppeteydvimv 6to vPPdkd cLGTNIA KAEIGTOL Bpdyov (n)
e Ap1Budg cuppeTeEXOVI®V 6T GLUPATIKY YOPYNON VGOLAIVIG (n)

e Hlikia (opdda vBp1dkod cuoTHHATOg KAEIGTOV BpOYOL)

Expaoceic:

o [Ipmtevovceg EkPacelg

® Acsgvtepedovoeg ekPdhoelg

® X10%0G voovAivng TIR (Time in range)

o [wrolvMwuévn apocseatpivny Ale (HbAlc)

H ovomuatik] kotoypo@n ovtdv TV OedOpEVOV  EMETPEYE TN GLYKPLTIKY
a&loAdynon Tov HEAETOV Kol TNV a&loAOYNoN TG OLOLOYEVELNSG TOV TOPEUPACEDVY Kot
TV ekPaoemy, SELKOADVOVTOC TNV TEPUTEP® AVAAVOT TOV OTOTEAECUATOV TNG

OVOGKOTNOMNC.
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KE®AAAIO 3

AITIOTEAEXMATA

[Noa v avedpeon TV KOTAAANA®V HEAET®V, OKOAOLONOMNKE I GLGTNUATIKY KOl
avoTapoy®YIUN Sadikacio, cOpeova pe TiG Katevbuvinpleg odnyieg tov PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) (Page et al.,
2021). H avalimon mpaypotonombnke oe tpelg MAeKTpovikég Pdaoels dedopévaov,
Medline, Excerpta Medica Database (EMBASE), kot CENTRAL. Ot Bdoeig avtég
eneléynoav AOy® ¢ evpeiag kKdAvyng mov TpocpEépovy otn debvn PiAoypapia g
WTPIKNG, TNG VOGNAEVTIKNG KOl TOV GLVAQ®V ETIGTNUOV VYELNG.

Ao ™ dwdikacio avty TPoEkvyEe apy Kd £vag GLVOAIKOG aptBuog 1.591 dvvntikd
OYETIKOV &yypapwv, to. omoio e&nybnoav oe apyeio TOmMOL .ris, KatdAAnAo Yo
nepautépw enelepyacio HEC® €PYOAEI®V OlOXEIPIONG OVOQPOPOV KOl GLGTNUOTIKMOV
OVOOKOTNCEMY. XTN GLVEXEWL, TO GUVOAO TMV £YypAQmV &gwonydn oto gpyaleio
Systematic Review Accelerator (SRA) (Clark et al., 2020), to onoio ypnoipomomdnke
YO TNV OLTOMOTN KOl YEWPOKIVITN OmOpAKpLVOT STAOTOTOV. XVYKEKPUEVA, TO
epyareio evromioe 1 OumAdTLTIN peAén, M omoia agopédnke apywd pe ) Pondela twv
OLTOUATOTOMUEV®DY  TTPOTAcE®Y Tov. EmmAéov, mpayuatomombnke yeipoxivntog
€NEYYOG, OTOV OMOl0 EMAVEEETAOTNKE TO GUVOAO TMOV TITAOV Kol TEPIAMYEDV Yol
EVOEYOUEVO VTTOAEUTOUEVO SITAOTLTTO. TTOV OgV aviyvevOnKav avtopaTo, dtnc@arilovtog
™ péyotn okpifela ot OSwdikacio. AxoAovOwc, ot 1.590 povodwkéc peréteg
vroPAnOnkav ce €leyyo oe emimedo Tithov kot mepiinyng. Katd ) dadikacio avty,
alodoynOnke M ocvvaeslo KaBe peAEne pe PAomn To K TOV TPOTEP®V KOBOPIGUEVAL
kpuplo.  évtalng kot amokAEwopol, Omwg eiyav  Swutvmwbel 6t0 OKEAOG NG
pefodoroyiag g avackonnong. Metd v oAOKANp®oN Tov apykol avtol EAEYYOV, 93
peréteg kpinrov emAegeg Yo TepaItép® aE0AOYNOY G EMMEOO TANPOVS KEWWEVOU.
Ov mpelg pehéteg avokmOnkav Kot SPAoTnKoV TPOCEKTIKG, TPOKEUEVOL VO
dwmiotwhel edv TANPOVGAV TO TEAKA Kputhplo €viaéng yo v €viaén Tovg oTn
GLUOTNUOTIKY] OvOoKOTNOoT. ATO TN 01001Kacio ovTn, 65 HeAETEG TANPOVGAY TANP®G TO
KPLTNpLo Kol VTayOnkay otnv TEAIKN TO10TIKY| avAALGN TV amotelecudtov. H mAnpng
dwdkacio eAEYYOL o€ EMIMEOO MANPOVG KEWEVOL TPAYLATOTOMONKE GTO AOYIGHKO
dwyeipong avaeopdv Mendeley  (MacMillan, 2012). H d&wdwocio emAoyng
tekunprovetal pe dwypappo pong PRISMA, mov mopovcialel pe dapdveio OAo To

otdo aval)nong, eTAOYNG Kol EVvIaENG TOV UEAETOV OGTNV TOPOVGO GUOTNLOTIKY|
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avaockonnon Prisma 2020 (Page et al., 2021) (ewdva 2).

MeAéteg mov sviomioTKay Hécn Meléteg TOV EVIOTIGTIKUV PEGH Mehétes mov eviomioTnkoy péom
avalijmong Piaong dedopdvay avelimong facne dedopévev avalmong fdong dedopévov
MEDLINE (n = 1041) CENTRAL(n=8) EMBASE (n = 542)
7]
= | !
5L Apuipeon dimhav syypagpov (n=1)
2
a2 T
- )
vl _— W' g 5 ; ~ - F -
Meiéteg mov ertyynkay os exinedo Mehéteg mov apopénkay (n = 1497)
tithov Kot mepidnyng (n = 1590)
Adyor apaipeong: (n = 28) l
Z{| OnRCT: (n=12)
=l Ak eyypopn: (n=8) Meiétec mow shbyynkay og eminedo Tou apupéinkay petd tov Ekeyyo
= L A7, 5 a4 7 “ x . P Gy
= | M ¥PIGN GUOTHUATOV KAEIGTOD nANpoS KewpEvow (n = 93) o& exinedo TApong kelpévoy (n = 28)
|| Bpoyyou: (n=8) l
Mekétes mov copmepeinray oty
HEEPIATIQUT |
mowTIKY avidhuet (n = 65)
1
2 Meiétec mov cupmepebnkay oty
= : HIEPLATIQUT 1
TOCOTIKT avdivan (n=0)

Ewova 2: Auwrypappa poric PRISMA (PRISMA flowchart) tng diadwkaciog emhoyng peketov (Page et
al.,, 2021). Amewoviletor M ponl T®V HEAETOV TOL avakTNONKOV amd Tig Tpelg Pdoelg dedopévav
(EMBASE, CENTRAL, MEDLINE), 1 agaipgon dutAdtunwv, o éAeyyog o€ eninedo TitAov, TepiAnyng
Kot TANPOVS KEWEVOD, KaBMG Kat ot Adyol omokAelopov. Tehkd, 65 peiétec kpifnkav KatdAAnies Kot
CUUTTEPIAPON KAV GTNV TOLOTIKY| AVAAVOY| TNG GLGTNUOTIKNG OVAGKOTNONG.
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3.1.X0AA0Y1 TOV OEG0UEVOV KOL YOPOKTPLGTIKA NEAETOV

H ovAloyn ki a&loAdynon dedopévav Tpoyuatoroonke ond Tig HEAETEG TOL TEMKA
CLUTEPIMPONKAY OTN GLGTNUOTIKY] OVOCKOTNOT, OTMC CLTEG KOTOYPAPOVTOL GTO
apyeio dedopévav. To tehMkd chvoro mepthapfave 65 KAMVIKEG SOKIUES TOV GUYKPLVALY
ocvotiuata hybrid closed-loop évavtt standard insulin therapy. Ot peiéteg mopovcialov
aEl0oNUEIMTN ETEPOYEVEID. MG TPOG TO GYESOGHO, TN dldpKelo Tapakolohnong, to
péyeBog OelylaTOC KO TO YOPAKTNPIOTIKA TMV GUUUETEYOVI®V, WGTOGO S TNPovGUV
ovykpioyn Poacikn dopn mapéupacnc/eAéyyov, dedoUEVOL OTL TO KUPLO EPEVVITIKO
EPOTNUO.  CPOPOVGE TNV OMOTEAECHOTIKOTNTO.  TNG  OUTOUOTOTOUWUEVNC
wvoovAwvoBepaneiog oe oxéon Ue TIG CLUPATIKEG TPOKTIKEC.

AvaQopikd pe TOV OYESOGUO, TO HEYOADTEPO TOGOCTO TV HEAETOV NTAV
TUYOLOTIONUEVEG EAEYYOUEVEG OOKIUEG IE crossover oyedlacud (n=39), evod 25 peléteg
elyav Khaowo parallel-group RCT oyedacpud. Emmiéov, kataypdonke pion perétn pe
3-way crossover oxedlacpd. Xe OAg TIC OOKIUEG TO TPOTOKOAAO YOpaKkTNPLOTOV MG
open-label, otoyeio mov Oewpeitor avopueEVOUEVO OTN GLYKEKPIUEVT KATNyOpia
nopeppdcewv, kabmg n ypnon aviiiag veoviivng, aicOnmipa CGM kot aAiyopiBpov
eAEYYOL KaOIoTA TPOKTIKA SVOKOAN TNV TVEAOTOINGN TOGO TOV GUUUETEXOVI®V, OGO
Kol ToV gpevvnT®V. H mpocéyyion auti cuvavtiTol GUGTNUATIKG GE HEYOAES KAIVIKEG
dokipég Tov mediov, dmmg exeives twv Beck et al. (2022) kot Kruger et al. (2022), kabBmg
Kol 6€ TaAooTepeg Hehéteg avantuéng/emPePainone kKieiotov Ppdywv (Breton et al.,
2020).

Q¢ TPOG TN YEWYPOPIKN KOTOVOUT, Ol LEAETEG TPOEPYOVTAV OO EVPH PAGLO XOPDOV,
pe oo vrepeknpocsOnnon tov Hvopévov Molteidv (n=16) kot onuovtikn mapovcio
ELPOTUTKOV YOPOV, 0T T0 Hvouévo Baciielo (n=6). TTapdAinia, apkeTéc dOKIUESG
elyav molvebvikd yopoktipa, Yeyovdg TOL VIOONAGVEL TNV avEavopevn debvn
EPELVNTIKY  dpacTNPOTNTA OTOV TOUER TMOV  OVTOUOTOTOMUEVOV  GUGTIUATOV
WGOVAIVIG Ko emTpémel TV €EAYMYN CLUTEPOCUATOV HE UEYOADTEPN €EMTEPIKT
EYKLPOTNTA. XE OPICUEVEG TMEPIMTMOGELS, 1 YEWYPOUPIKY KOTAVOUN OVOPEPOTOV LE
peyaddtepn AETTOUEPELN, OTMG GE UEAETEG TTOV dleENONoaV oe SPOPETIKES TEPLOYES
tov Hvopévov Baoileiov (England, Scotland, Northern Ireland), 6mwg n perétn tov
Lee et al. (2024), evd og dhdeg SNAmviTtav yevikd o¢ multi-center.

To cvvoAkd péyebog delypatoc mov enydn amd 11 65 peréteg avnlle oe 4.705
ooupetéyovreg.  I[oapatnpnbnke onuaviiky  dwkdpoven  otov  aplBud  tv

GUUUETEYOVTOV ava SOKIUN, LE TO IKPOTEPO Oetypa va mepthapfdaver 10 dtopa kot to
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peyolvtepo 326. H ddpeon Ty tov peyébovg delypatog mrav mepimov 41
OCUUUETEXOVTEG VO  HEAETN, YEYOVOG TOL  OVTOVOKAQL OTL HEYOAO UEPOC TNG
BipAoypapiog mepriappdvel pukpég Emg pecaiov pey€Bovg doKIES, LY VA Crossover, ot
omoieg eival peBodoroykd KATAAANAES Yo TEXVOAOYIKEG TapeUPdoels, Omov o Kabe
ouppeTéy@v pmopel va Agttovpyel ¢ Owd tov control. [Mapdiinio, oto GUVOAO
VIPYOV KOl pEYGAEG moAvkevTpkEG Ookiuég pe parallel oyediacupd, ot omoieg
GUVEIGEPEPOV CTUAVTIKO GTOV GUVOAIKO 0plOUd GUUUETEYOVI®MV KOl OTOTEAOLV GUYVAL
™ Baon v KatevBuvtipieg 0o yieg Kot kKAvikn viofétnon (Beck et al., 2022; Kruger et
al., 2022).

H dudpketa mapakorovdnong tov SoKIUGV EREAVIcE emiong LEYOAN €TEPOYEVELD, LE
ovyvotepeg dlapKeleg Tovg 6 unveg, Tic 13 gfdopnadeg kar tig 26 efdouddec. Ta
dedopéva £de1Eay OTL ONUAVTIKO TOGO0TO TV UEAETMV €0Tiale 6€ ypoviKa mAaiocto 3
€m¢ 6 uUnvav, ta omoio Be@PoOLVTAL ETAPKT Y10l VO, KOTOYPOPOVV 6TofepEC LETAPOAES O
petpikég CGM kow HbAlc. TTapdAinia, vmipyav PBpoyvypdvieg peléteg O1GpKeELOG
AMyov muepov 1M gfdopddwv, ot omoleg Mrov Kvpiwg crossover Kol GTOYELAV
TEPIGGOTEPO  OTNV  TEYVOAOYIKT] AEOAOYNOT, TNV ACGAAEIL 1| TNV OmwOO0CT| TOL
alyopiBuov oe eheyyoueveg ocvvOnkes. Avtifeta, oe €101kovg mANBvouovS vanpiav
OOKIHEG ONUAVTIKG  peyoAvtepns OldpKelng, OmMG OtV MEPImT®MON eyKO®V Ue
cokyopmon owfrtn tomov 1, dmov N mopakorlovOnon amortel PEYOADTEPO YPOVIKO
evpog, doTe va amoTutmOel N emidpaon katd v konon (Lee et al., 2024).

Ye gninedo TANOLGLOY, Ta KPLTHpLa EVTaENG Kol OTOKAEIGLOD NTOV YEVIKE GUVETN LE
™ O01ebv TPOKTIKN Yoo KAMVIKEG SoKIUEG KAEGTOD Ppoyov. Ot meptocdTEPEG HEAETES
nepAdpPavay dropa pe cakyap®on dwpntn tomov 1, pe mpobmdBeon mponyoduevng
xpnong avtiiag n/kor CGM 6e apKeETEG TEPUTTAOGELS, EVAD GLYVA LITNPYOV TEPLOPIGLOL
mov oyetilovtav pHe TN GULUUOPPMCN, TNV KOVOTNTO YPNONG TEXVOAOYIOG Kot TNV
amovcia cofapmv cuvvoonpotitav. [Tapdtt o Pacikdg TANBVoUOG GTOYEVE GE EVIIAKES
N/kor gpnPfovg, 610 GHVOLO TV HEAETOV EVTOTMIOTNKOAV Kol E0KEC VITOOUADES, OTWS
éykveg yovaikeg (Lee et al., 2024) 1 nAkwokd meploptopéva delypoto eviMKmy, Omwg 1
doxun tov Matejko et al. (2022) mov mepihapPove dropo 26—60 ermv. H dmapén
TETOW®V VITOOUAd®V elvarl kpiowun, d0TL avadekviel 6Tt 1 PifAloypapio dev eEetdlet
povo v “péon”  KAMVIKY]  €KOVO, OAAQ  emyelpel va  SlEPELVNGEL  KOL TNV
OTOTEAECUATIKOTNTA GE TANOLGLOVG LYNAOTEPOV KIVOLVOL 1) 101A{TEP®V OTAITGEMV.

H mopéupaom otig peréteg meprypagotav oc hybrid closed-loop insulin delivery,

Bacwopévn oe ovveyn £yyvon WWooLAMVNG HEC® aVTAMOG, GE GUVOLOGHO HE GULVEXN
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Kataypoen YAukding ko adyopBpukn pbopon e Pacikng tvooviiving. Ot cuykpiTikég
ouadeg avaeépoviav ocvvolkd ¢ standard insulin therapy, pe Siapopomonocelg
avOAOYO LE TO TPMTOKOAAO NG KABe OOKIUNG. XTI TEPIOCOTEPES TMEPUTTAOGELS, 1|
standard Oepameion mepihdpPove eite avtila pe manual pvBpicels, eite cvpPotikn
dwyeipon pe CGM ywpic avtopatoroinon. Ilapodtt to apyeio dev mapeiye movra
AETTOUEPT TEYVIKN OVOAVGT TV OAYOPIOU®V, HTAV GOPES OTL O TVPNVOG TG CVYKPIONG
mopEREVE  oTaEPOC:  OLTOHOTOTOMUEVT) PUOUION €VOavTl U1 OWTOUOTOTOUNIEVTG
dlayeiplong.

Ou exPdoelg mov eEnyOnoav Mtav oe peydro Pabud cvykpiclyues HETAED TV
HEAETOV, UE TIG UETPIKES GLVEXOVLS KaTOypaeng YAvko(ng va kuplapyovv. To time in
range (TIR) ko ocvvageic deikteg (Omwg time above range kot time below range)
amoteAovoaV TIC cLyvotepes ekPdoels, yeyovog mov gvbuypappileTon pe ™ ovyypovn
tdon ¢ Piproypapiog va a&oroyel TV mOdTNTA YALVKOUUKOD EAEYXOL HEC®
SUVOUIK®V  OEIKTMV Kol Oyl amokAelotikd pécw HbAle. TTapdiinia, m HbAlc
TopEUEVE onUavTikn €KPaom, eite g mpwTeEVOV €iTe ¢ OEVTEPEVOV KATUANKTIKO
onueio, €0WKA oTIG peyaAdTePNC dtapKelg doKIpES, Ommg otig Beck et al. (2022) xon
Kruger et al. (2022). Ze apketég peAéTeg KOTAYPAONKE EMIONG GLYKEKPLUEVOS glucose
target g kevtpkd onueio agloldynong, evioyvovtag TV eKOVo OTL Ol SOKIUES AVTEG
dev meplopilovtay povo ot peiwon HECOV TIH®V, OAALL GTOYELOVY 0T PEATIOTOTTOINGN
NG KATOVOUNG TNG YAVKOING eVTOG KAVIKE OOdEKTMV Opimv.

Téhog, amd TV GLAAOYN JESOUEVOV TPOEKLYE OTL 1 YPNUOTOSOTNON MTAV GLYVA
TapoHoO KOl KOTAYEYPOUUEVT, €iTe HECH ONUOGLOV EPEVVNTIKAOV (QOPE®V, £iTe HECH
vrootpiEng and m Propnyavia texvoroyiag Swapntn, Onwe mapoyr] EOMMGHOD Kot
ovokev®v. H mAnpoeopio avtr| Oswpeitar kpiown, kabog umopel va oyetiCetor pe
mOavodg KvdOvoug Hepoinyiag 1 GLYKPOUGELS GLUPEPOVT®OV Kot anotehel Pacikd
otoyelo ot ovvoAikn afloddynorn g mowdtntag tev peietov (Beck et al., 2022;
Matejko et al., 2022). To cbvoro TV d€dOUEVOV TOV GLAAEYON OOV TEPYPAPETAL GTO
[Mapdptnuo 1. TTo avaivtikd, oto mopdptnuo kébe ceiida amewovilel kot pio
OLPOPETIKY] TLYOOTOMUEVT KAVIKY] OOKIUY] HE OVOALTIKE TO XOPOKTNPIGTIKE TNG

napéuPaonc, Tov TANBvooD, TG HEAETNG Kot TG EKPACELC.
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3.2. Avarvon

H ocvvoiikn ouvleon tov S1a0EGIUMV TUYAOTOMUEVOV EAEYYOUEV®VY SOKIUMOV KATOOEIKVIEL
pe  ovvémewr  OTL  TO.  GLOTHUOTO  OVTOUOTOTOMUEVNG  YOPNYNOMNG  WWGOLAIVNC,
ocvuneptrappovouévev tov hybrid closed-loop (HCL), advanced hybrid closed-loop (AHCL)
Kot TANP®G KAgwtov Ppdyov cvotnudtwv (bionic pancreas), TPOGPEPOLY OVGLUGTIKY
Bedtiwon Tov YAvkaipkoD eAEYYOL 0 ATOUO LLE COKYOP®OIN dafntn tHmov 1 o ovyKpion pe
™ ovpPotikny Oepomeioa 1 ™ sensor-augmented pump (SAP). To mAéov otabepd wat
emavorapPavopevo gupnua etvar - avénon tov ypoévov evtog otdyov (Time in Range,
70—-180 mg/dL), cuvodevopevn and peimon tng vepyAvkopiog, Yopic TapdAinin avénon
™G LILOYAVKOUIOG.

Xe evnlkeg vd erebBepec ocvvOnkeg owaPimong, n day-and-night ypnon closed-loop
ocvoTNUAtOV odnynoe oe onuovtiky avénon tov TIR ovykpitikd pe SAP, 1660 o€
Bpayvypdvio, 660 Kol 6 HEAETEG LEYOADTEPNG JLUPKELNG, LE TapAAANAN pelwor TG pHéomng
YAvkOnG kat Tov xpoévov dve tov otdyov (Leelarathna et al., 2014; Thabit et al., 2015). H
Beitiomon avt) SwtnpnOnke o€ TOALKEVIPIKEG MEAETEG OwdpKkelng 3—6 pnvov, Omov m
TPOGOPLOCUEVT O10popd VTEP Tov closed-loop KLpAVONKE GE dSYNP1EG TOGOCTIONEG LOVADES
o¢ mpog to TIR (Brown et al., 2019). Avtictowyo, o6& HEAETEG TPAYUATIKOV CLUVONK®OV UE
eumopikd cvotiuata, 6nwg 1o DBLG1 kot to Omnipod 5, moapatnpnnkav onpuoviikég
avénoeg tov TIR kol ovcwootikég peiwoelg g HbAlc, 18img oe dropo pe vmoPéAtioto
apywo €reyyo (Benhamou et al., 2019; Renard et al., 2019).

[Saitepn KAvikn onuaocio €xel to yeyovog 0Tt To 0QeL0g €ival O €VTOVO GE GTOUM UE
vynAn apykn HbAlc. Ze minbucpovg pe HbAlc >8%, n petdfoon and MDI 1 copfotikn
aviAio oe AHCL oofynoe oe pewwoeig HbAlc mov Eemepvovosav to 1%, pe tavtdypovn
onuoavtiky avénon tov TIR (Choudhary et al., 2022; Christensen et al., 2025). Avtifeta, o¢
KoAd puBpcpévoug eviikeg pe nom vymio TIR vd SAP, n avénon tov TIR frav pkpodTepn
N UN OTATICTIKG CMUOVTIKY, 0V Kot Topatnpnonke peiowon tng vroyAvkouiog (Pinsker et al.,
2022). To gvpnua avtd vrodnrAdvel 6Tt To amdAvto péyebog Tov opEélovg Eaptdtal amd To
baseline eminedo eAEyyov Kl OTL T0 GLGTHUATO KAEIGTOD PPOYOL £XOVV UEYOADTEPT GYETIKY|
KAMvikn enidpaomn og vroppuOucuévoug acbeveic (Pinsker et al., 2022).

‘Eva amd to mAéov cuvenn potifa PeTald TV HEAET®V gival 1) eviovotepn Peitioon Katd

™ voytepwn mepiodo. H overnight 1| day-and-night ypnon closed-loop odvynce ce onuavtikn
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avEnon tov vuytepvoL TIR kot o€ peiwon tOG0 ™G vuyTEPIVIG LITEPYAVKOLLING OGO KOt TNG
vroyAvkopiog (Brown et al, 2017; Nimri et al, 2013). H “vuytepwvn emavoaeopd” oe
otafepdteEpO YALVKOUIKO TPOPiA @aivetar vo cupPdiiel kol otn PeATion TOv GLVOAKOD
24mpov, vmodniovoviag OTL 0 otabepdg €leyyog oe mePPAALOV  YOPIC YELUOTIKES
OWIKVUAVOELS OmOTEAEL KEVTPIKO Unyovicpd opaong tov aiyopibuwv (Brown et al., 2017;
Nimri et al., 2013).

Ocov apopd v vroylvkaipio, to dedopéva cuykAivouv oto 0Tt 1) avénon tov TIR dev
emrvyyavetal €1G fapog TG ac@arelnc. Xe ToAAEG peréteg o ypdvog <70 mg/dL pewwbnke
onuavtikd pe closed-loop 1 mapépeve pun drapopomomuévog Evovtt SAP, tekunpiovovtog pn
KoTOTEPOTNTO G TPog v vroyAvkopio (Wadwa et al., 2023). Xe mAnfucpovg vymiov
KIVOUVOL Y10 DITOYAVKOLUIO, TO OQPEAOG MTAV TO EUPAVES, LE ONUOVTIKN UEIDOTN OEIKTAOV,
onwg o Low Blood Glucose Index (Anderson et al., 2019). I[Tapd tavta, 6€ cuykpicelg Evavtt
CLOTNUATOV UE NON EVOOUUTOUEVO HNYOVIGUO OVOGTOAMNG, AOY® younAng yAvkolng
(threshold suspend), n emmAéov peimon vroylvkaipiog NTOV KPATEPT 1 U1 OVIXVELGLUN,
YEYOVOG OV VTOONAMVEL OTL TO GLYKPITIKO cVoTNua ennpedlel To0 mapatnpovuevo péyebog
opélovg (Renard et al., 2019).

e €101K00¢ TANOBLGLOVG, TO ATOTEAEGLLOTO TTOPOVGIALOVY 1O10UTEPO EVILOPEPOV. € HIKPA
Todld, cvUTEPLOUPAVOLEVOV NAMKIOV KAt Tov 6 etmv, to cvotiuate HCL adéncav
onuavtikd to TIR kot peiwoav v vrepyAvkopio yopic avénon vroylvkoyiog, mopd T
HEYOADTEPT EVOONUEPT OO LETAPANTOTNTO TS NAKIOKTG avThg opddag (Wadwa et al., 2023;
Ware et al., 2022). Xe epnfovg pe vmoppvduion, ot avénoeilc oto TIR rav evivnooiokés, pe
TopdAANAn pelwon g vmepyAvkopiog, eved m HbAlc dev dwwpopomombnke mavro
ototiotikd onuavtikd (Isganaitis et al., 2021). Ilootikd dedopévo ce €pnPovg mov
ypnoonoinoov TANPWS KAEWGTO Ppodyo aveédelav onuoavtikn peioon Tov Kadnuepvov
@optiov avtodtayeipiong katl Bertioon g avtihapPavopevne torotrag (ong (Kadiyala et
al., 2025). Zmv gykvpocvvn, émov ot yAvkaipikol 6toyol gival avsTnpOTEPOL, TO SEOOUEVA
delyvouv dapoponoinon avdroyo pe To baseline eminedo edéyyov. Zn pedétn AiDAPT,
xpnon HCL odnynoe oe onpaviikn adEnom tov ypodvov €vtOG TOL €YKLHOGVUVNG-E101KOD
gbpovg otoyov kot peimwon ¢ HbAlc (Lee et al., 2025). Avrtifeta, otn CRISTAL oev
napatnpnnke dwpopd otov cvvolkd TIR, aAld katoypdenke onuoviikn peimon g
vroyAvkopiog kol ertioon tov voytepvod eaéyyov (Benhalima et al., 2024). Zmnv npdwun
Aoyela, 1o KOPLOo OPEAOC aPOPOVGE TN UEIMON TNG VIOYAVKALUING, EVE GE TOpaKoA0VONoN
€ 6 unveg petd tov toketd moapatnpndnke cvvoiikn Peitimon tov TIR (Donovan et al.,

2023; Lee et al., 2025). Xe nhkiopévous pe A1, to 0ed0UéVO DTOGEIKVOOLY GNULOVTIKT
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avénon tov TIR Kot ovGlCTIKN HeEl®ON TG VUXTEPIVAG VTOYAVKOUIOG, Y®PIC ONUOVTIKES
dpopéc otnv HbA lc, mbavdg Adym 1o tkavoromtikov baseline eAéyyov (Boughton et al.,
2022; Harold Henrison Chiu & Jun-Sing Wang, n.d.). H ovykekpyévn opdda omoteiet
Waitepng onpaciog TANOLGHS, dEGOUEVOD TOV AVENUEVOD KIVODVOL GOPaPNS VITOYAVKAUIOG.

Q¢ mpog TV AcPAAELD, 1 CLVOMKN ekOva eivan KaBnovyootikn. Ta eneicodio coPapng
vroyAvkopiog Kot StofnTikng KEToEEMONG NTOV oThvie Kot cuyvd oyetilovtav pe TEYVIKA
npoPAnuata (m.y. amotvyio infusion set) Kt Oyt pe amotvyia Tov aAdyopifuov (Bionic Pancreas
Research Group et al., 2022; Brown et al., 2017). H mAeiovétta TV pedetodv dev avépepe
avénon cofapdv avemBOHUNTOV EVEPYELDY G GUYKPLoN Ue TN cvuPatikn Oepaneio.

Emumiéov, dedopéva mMPOyHOTIKNG KAWVIKNG TPOKTIKNG O€ UHEYOAO oaplBud ypnotodv
vrootpilovv 0Tt N emitevén otevotepwv yAvKok®v otdoywv (Time in Tight Range) eivan
EQPIKTN LE GLVETY| (PN oM Kol KATAAANAeg puBuicelc, pe cvoyétion petadd vynidtepov TITR
kot younAdtepov GMI (Choudhary et al., 2022). H mopatipnon avtr evieyel T LETATOMION
amod TNV onokAEoTIKN otdyevon ¢ HbAlc mpog pia molvmopapeTpikny a&oAdynon g
pOOoNC.

YuvoMkd, N ovvleon TV dedoUEVOV VTTOGTNPILEL OTL TAL GUGTILLOTO, AVTOUOTOTOTNEVTG
YOPNYNONS WWGOLAIVIG TTPpOocPEPOVY oTafepd KAVIKE onuovTikny PEATIOon Tov YAVKOKOD
npogik o gupld @dopa mAnbvopdv pe XAl. To 6pgrog eivor mo évtovo oe dtopa pe
VoPEATIOTO €Aeyy0o, OAAG Toapapével opatd kol o€ KoAd puvBuiopévovg acbeveic péow
BeAitimong ¢ acepdielns. H avénon tov TIR kot n peiwon g vrepyAvkopiog amotehovv
TO. TAEOV GULVETN E€VPNUOTO, EVO 1M LIOYAVKoupio gite peidvetar, ite dev avihveror. H
£TEPOYEVELD G TPOG TO PéEYEBOg Tov 0PEAOLG avTiKaTonTpilEl dtapopéc oTo baseline Tpoil,
oTN OPKELD TOV UEAETOV, GTO EMMEOO OVTOUATOTOINCTG KOl GTO GUYKPITIKO GUGTNUA,
YOPIC OUMS VO OVOLPEL TN YEVIKT] GUYKALIOT] T®V OMOTEAEGUATOV VITEP TNG AVTOLOTOTOUUEVIG

woovAvoBepameiog MG OMOTELEGUOTIKNG KO CQOA0VS OTPATNYIKNG Olayeiptong tov XAl.
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KE®AAAIO 4

XYZHTHXH

H mopodca ovomuotikn avackoémnon eixe ©g otdéxo v aflohdynon g
ATOTEAECUATIKOTNTAG TG ovveXoLs Kataypaens YAvkoing (CGM) kot tov cvotnudtov
QLTOUATOTTOMUEVNC yopnynons woovAiivng (hybrid/closed-loop) oe dropa pe Zoxyopndn
Awpnm Tomov 1 (ZAl), oe ovykpion pe 1 ovuPatikny Oepameion 1 Aydtepo
avtopoTomompéva  teyvoroywd  oynuatoa. H o avdivon tov  dedopéveov  amd 65
TUYOOTOMUEVES EAEYXOUEVEG OOKIUEG OVEDEIEE e CLVETTELDL OTL O1 TEYVOAOYIKEG TTOPEUPAOELS
vrEPEYOVY MG TPOG TN PeAtioon NG mOOTNTAG Ko TNG oTafepOTNTAG TOV YALKOALUIKOV
eAEYYOVL, PE 1aiTEP £VIOVN TNV EMIOPACT] TOV GLOGTNUATOV KAEGTOV Ppdyov GTov Ypdvo
evtog otoyov (Time in Range, TIR), ot peiwon g vrepyAvkaipiog Kot GTOV TEPLOPIGUO TNG
YAVKOUUKNG LETAPANTOTNTOC, Y0Pig TapdAANAN ahENGT TOL KIvdHVOL VITOYAVKALUIOG.

‘Evo and 1o onuoviikodtepa gupnuota g avackonnong eivar n otabepn kot kKAvikd
ovowaotiky] avénon tov TIR pe ™ ypron cvoudtwv KAelotov Bpdyov. H petatodmion tov
evolPépovtog omd 1t povodldotatn afloddynon g HbAlc mpog molvmapaperpikods
deikteg CGM avtikatontpilel T chyypovn Kotavonon g dSuvapukng eovong tov XAl. O TIR
€xel OVLOYETIOTEL HE UEWOUEVO  KIVOLVO  IKPOOYYEWK®OV  EMUTAOKMOV Kol  0&EWV
amoppvOpicemv, yeyovog Tov evicyhEL TN oNUaGio TG AENGTS TOL ¢ BepamenTiKod 6TOYOL.
Ye avtiBeon pe ™ HbAlc, n omola amotumdvel évov péco Opo yAvkopiog kot Umopet vo
ATOKPUTTEL ONUAVTIKEG Otakvpdvoelg, o TIR avtavaxAid pe peyoAdtepn oakpifeia v
KaBnuepwvn| eumepio Tov as0evovg kat ) Asttovpyikn otabepdtnta g pvOong (El Malahi
et al., 2022; Yoo & Kim, 2020).

[opdrAinia, to dedopéva NG OVOOKOTNONG VLROJEWKVVOOLY 0Tt 1 PeAtioon g
VIEPYAVKOIOG HECH TOV OVTOUOTOTOMUEVOV CLUGTNUATOV SV GLVOJELETAL OO aVENOT)
™m¢ vroylvkoupiag. To evpnuo avtd sivor waitepa onuavikd, kobOS Olaypovikd 1M
eVTaTIKOTOINoN TG tvoovMvobepomeiog cvvoedtay pe avénuévo vIoyAvKoKd Kivovvo,
neplopifovtog v embetikn enitevén yAvkoyukdv otoyov. H duvatdtmra tov cuetnuitov
KAeloToO PBpodyov va mpocappolovy duvapukd T Pactkr woovAivn pe PBdon dedopéva ce
TPaAypatTikd ypoévo @aivetor vo appfidvel 10 mopadoclokd avtd Oepamevtikd SiAnpua,
EMTLYYAVOVTAG KOADTEPT 160PPOTIO LETAED OMOTEAECUOTIKOTNTAG KOl ACPAAELNG, OGS EYEL

avadeyBel kot og peréteg dnwe n HypoDE Trial (Heinemann et al., 2018b).
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H Beitioon ™ HbAlc mov xotaypdonke oe apketés amd TG GLUTEPIAOUPOVOUEVES
HEAETEG EVIOYDEL TEPALTEP® TN GLVOAIKN EIKOVO VITEPOYNG TOV TEYVOLOYIKMDV TAPEUPAGEWDV,
av Kot to péyebog tng pelwong moikide avaAioyo HE To opykd emimeda pvOpiong, v
NAKlokn opdada Kot tov Badpd coppdpewonc. Onwg Exet tekpunpiwdet otn peré tov Laffel
et al. (2020), n amoteAecpatikotnta e CGM efaptdton oe peydho PBobud oamd ™
GUGTNUOTIKN XPNON TNG CLOKEVNG, Wloitepa 6e €PNPovg Kot veapohs EVAMKES, OTOL 1|
CUUUOPP®OT OTOTEAEL CLYVA TPOKANGY. ZUVER®MS, TO TEXVOAOYIKA O@EAN Ogv elvar
avTONATO, OAAL TPODTOOETOVY EKTTAidELGN, VITOGTIPIEN Kot EVEPYO GUUUETOYT TOL 0GOEVONC
(Laffel et al., 2020).

[dwitepn onuocio amoktd kot 1 peiwon g YAvkoypukng petafantomrtog (glycemic
variability, GV), n omoio xotaypdonke ce onuavtikd aplOud peiketov. H GV éyet
OLOYETIOTEL e 0EEWMTIKO stress, vOoOnAlaK] duoAEITOVPYiO KOt OVENUEVO KOPILOyYELOKO
kivovvo (Lazar et al., 2023; Suh & Kim, 2015), evod n avénuévn petafAntotnro cuvosetal
Kot pe vynAotepo vmoyAvkaukd eoptio. H peiwon tov cuvieleot petafintomrog (CV),
Wuwitepa KAT® amd 10 0plo tov 36%, Bewpeitar £voelEn otabepdtepov YAVKOUKOD TPOPIA
Kot yapnAotepov kvdvvov vroyilvkopiog (Toschi et al., 2020). Ta gvpiuata TG TOPOVCOC
avooKOTNonG €ivol Guvem| pe To OEGOUEVO. OVTA, VTOOEIKVOOVTIOG OTL Ol TEYVOAOYIKEG
napePPAcel; 0ev PeATidVOLV HOVO TOLG HECOVG OgikTeC, aAAQ Kol TN otafepdTnTa NG
pOOoNC.

[Tépav tov kabapd petafoikdv mapapétpwv, n ypnon CGM Kot cuoTNUATOV KAEIGTOV
Bpoyov @aivetonr va emmpedler kot to Bepamevtikd @optio. H pelwon g avdykng yw
ovveyelc xelpokivntes mapeuPaoelc Kot n Tapoyn TPOYVOCTIKOV €WO0TOGEDV UTOPEL va
evioyvel 10 aioOnua aceAielng Kot va petdvet ) dwfntiky dvseopia. Qotdco, {nrhuata
OmwG 1 «KOmworn amd alarms», Ta TEYVIKA TPOPAAUOTE, 1 OVAYKN CLUVEYXOVG QPOPETNG
OLOKEVNG KOl TO KOGTOG OTOTEAOVV TTAPAYOVTEG TTOV ENNPEALOVLY TN LAKPOYXPOVIO OITOSOYY|
(Freckmann, 2020). Emopévemg, n emtuyng €VOOUATOOT TOV TEXVOLOYIDV GTNV KAWVIKY
TPAEN amontel Oyt LOVO TEYVIKN EXAPKELD ALY KO WYVYOKOIWVMOVIKT VITOGTHPEN.

Amo ™V dmoym NG TOMTIKNG vyeilog, TO OMOTEAEGUOTO TNG OVOOKOTNONG £XOUV
ONUOVTIKES TPOEKTACELS. AV Kot TO apylkO kd6otog Twv cvotnudtov CGM kot closed-loop
etvar vymAdtepo og oxéon pe m cvppatikn Oepaneio, n TBavn peioon TV VOoNAEIOV AOY®
coPapng vmoyAvkoypiog 1M Swpntikng keto&émong, KaBdS kot M wPOANyM  ypOVIOV
EMITAOK®V, EVOEYETOL VO KOOIGTOOV TIC TEYVOAOYIEG AVTEC OMOOOTIKEG GE HOKPOTPODESLO
optlovta. H a&loldynon kdotovg-amotelespatikdtntog kabictatot wioitepa kpioun, 0KA

o€ cuoTNUATe VYELOG LE TEPLOPICUEVOLG TOPOLGS Kat avicoTnNTeS TpdcPaone. H epunveia twv
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gupnuaTov mpénel vo yivel vmd 10 TPIGUO OPIGUEVOV TEPLOPIGUAV. YTNPYE ETEPOYEVELN
petald TOV UEAETOV ®©C TPOG T OWIPKELD TOPAKOAOVONONS, TO YPNCULOTOIOVUEVA
TEYVOLOYIKO GUOTHUOTO KOL TO. GLYKPLTIKG oynuota. EmmAéov, ov mepiocdtepeg SoKIUES
elyav oyxetikd Bpayvmpdbecspo opilovra, yeyovdg mOv eV EMITPENEL AGPAAT] CUUTEPAGLLOTOL
Yo T HoKpompObeoun emidpaocn oTig ypoévieg emumhokéG. TEAOG, Ol GUUUETEYOVTIEC OE
TUYOOTOMUEVES OOKIUEG GLYVE TTapoLGIALOLY VYNADTEPT) GLUUOPPMOT| GE GYECN LLE TOV
YEVIKO TANOLGUO, YEYOVOS TOL UTOPEL VO VTEPEKTUYUA TNV OTOTEAECUOTIKOTNTO GCE
TPAYUATIKEG GUVONKEG.

YUVOMKA, TO EVPNUATE TNG TOPOVCOS CLGTNUOTIKNG AVACKOTNONG VITooTnpilovy OTL 1
evooudtoon e CGM kot TV GLUGTNUATOV QVTOUATOTOIUEVIC YOPNYNONG VGOVAIVIIG GTN
dwxeipon tov LAl GUVIGTA OLGLOCTIKY UETATOMIOT TOPASELYLOTOC, LE ERPACT OYL LOVO OTN
peiowon g HbAlc, aAAd 6T GUVOAIKY] TOLOTNTO KOl ACPAAELD TOV YAVKOLUKOD EAEYYOUL.
Yno v mpodmodeon katdAAnAng exmaidevong, eatopikevong kot 160TUNG TpocPaong, ot
TEYVOLOYIKEG TopepPdoelg eaivetar vo amoteAodv TALOV KEVIPIKO Afova otn clhyypovn
Oepanevtik) otpoatnyky] tov XAl, mpooceyyiloviog meplocdtepo amd kdbe mponyovpevn

TPOGEYYLON TOV 6TOYO HoG oTadepn|g Kot as@aAlovg YALKOUKNS puOUIoNC.
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KE®AAAIO 5

XYMIIEPAXMATA

H mopovca GuoTnUOTIKE 0VOGKOTNON KATASEIKVVEL OTL 1) GUVEXNG KOTOYPAPT YAVKOING
Kol KUpi®G, TO OCULOTHUOTO OVTOUOTOTOMUEVNG YOPNYNONG WOOVLAIVNG TOTOL
hybrid/closed-loop mpoceépovy caen KAvikd oQEéAN ot dlayeipion Tov ZaKyapDOOoLS
Awprn Tomov 1. H avénon tov ypdvov evidg otoOYov, 1 LEIMOT TG VIEPYAVKOLIOG
Kol 0 TEPLOPICUOC TNG YAVKOUIKNG UETAPANTOTNTOG EMTVYXAVOVTOL YOPIG avTioTo(M
avénon Tov KwoHVoL VTOYALKOaG, YEYOVOS TOL  EVIOYVEL TNV OCQAAEW TNG
Oepanciog. ITlopdiinia, m a&omoinon dewktov g CGM  emtpémel po 7o
OAOKANPOUEVT] KOl PEAAICTIKY OTOTIUNOT] TNG YAVKOLUKNG pOOUIOTG GE GUYKPION LE
Vv amokAgwoTiky ypnon ¢  HbAlce, avadswkvdovtog T onuocio  puog
TOAVTOPALETPIKNG TPOCEYYIONG OTNV KoONnueptv) KAVIKN Tpdén.

Yvvolkd, to dtbéotpa dedopéva VTooTnPilovy OTL Ol TEYVOAOYIKEG TOPEUPACELS
anotehoVV TAEOV Pacikd dEova TG cLYYPOoVNS BEPATEVTIKNG GTPATNYIKNG 6ToV XA 1 Kt
oYl OMAMG GLUTANPOUOTIKY emA0YN. H amotelecpatikdmtd toug, ©otdc0, e€opTdTon
and v opO1| eKmaidEVOT, TN CLOTNUATIKY YPNOTN Kot TV €EATOUIKELGON TG EPOPHOYNG
ToVg, Kabmg Kt amd T dcdion 16oTung npocPaocns. H evooudtmon tovg ota
cvotnuate vysiog €yet ™ OLVOUIKY Vo PEATIOCEL OLGLOCTIKA TOGO TA YAVKOUIKA
amoteAéopaTa, 0G0 Kol TNV TototnTo (MG TV 0cbevdv, GUUBAALOVTAG G oL O

ac@OAT Kot otafepn pokpoypovia dlayeipton g vocov.
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5.1. llpotdoeis Yoo peALOVTIKY £pEVVa

[Mapd v av&avopevn tekunpiowon vép TG cLVEYOVS Kataypaens YAvkolng Kot Tmv
CUCTNUATOV  OVTOUOTOTONIEVNG YOPNYNONG LVGOVLAIVIG, TOPAUEVOVY  GNUOVTIKG
EPELVNTIKA EPOTILLOTA TOV ATOLTOVV TEPULTEP® depevvnon. Katapyds, sivor avaykaieg
LOKPOYPOVIEG TTPOOTTIKES UEAETEG TTOV VAL OELOAOYOVV TNV EMOPACT TV TEYVOLOYIKDV
napeuPacewv otV eueavion kot €SEMEN  LUKPOOYYEWIKAOV Kol HOKPOOYYELLKMV
emmAokov. H mAetovotro tov 0100E01umV TUXOOTOMUEVOY OOKIUMY €XEL CYETIKA
meploplopévn  Oldpkela  mapakoAovONoNG, YEYOVOG TOL OV EMITPEMEL  OGQUAN
CLUTEPACHATO Yo TS pokpompoBeopeg kAvikég ekPdaoec. Emmiéov, amorteiton
TEPALTEP® OLEPEVVIOT TNG EMIOPAONC TNG HEIMONG TNG YAVKOUIKNG HeTABANTOTNTOG Kot
™G aOENOMG TOL YPOVOL EVTOC GTOYOV GE «OCKANPE» KAVIKG KOTOANKTIKG onpeia.

E&iocov onuaviikny sivor m avdykn yoo perétec mpaypoatikov koécpov (real-world
evidence), ot omoieg Ba amotvTAOVOLV TN YPNON TOV TEYVOAOYUDV G KaOnUeEPIVEG
oLuVONKEG KMVIKNG TPOKTIKNG Kot Oyt UOVO GTO TACICIO OVGTNPA EAEYYOLEVOV
npoTokOAL®V. H ocvppdpemon, m dwtipnon g xpnong oe Paboc ypodvov, ot
YUYOKOIWVOVIKOL TOPAYOVTIES KOl Ol OVICOTNTEG OTNV TPOCPOCT] OTOTEAOVV KPIGUEG
LETAPANTEG TOV OEV  OMOTLIMVOVIOL EMOPKADS OTIG KAOCIKEG KAVIKEG OOKIHUEC.
[MopdAAnia, amorteitor otoygvpévn €pevva 6€ €0IKOVG TANBVGHOVG, OT®MG TOdLd
TPOGYOMKNG NMKING, NAMKIOUEVOL LE GVVVOCTPOTNTES, EYKVEG YUVAIKES Kol ATOUO [UE
YOUNAO KOWVOVIKOOIKOVOUKO EMIMEDO, TPOKEUEVOD VO, SIUCPAAGTEL 1] YEVIKEVGIUOTNTO
TOV ELPNUATOV.

Té\og, Wwaitepn éupacn  Ba  mpémer vo  dobel  oe  peAéreg
KOGTOVG-OMOTEAEGLOTIKOTNTOS KOl OVAALONG EMMTOCEMYV O0TO cuoThuate vyeioag. H
aLEOVOLEVT) TEYVOAOYIKT TOAVTAOKOTNTO GLUVOOEVETOL OO LYNAOTEPO aPYIKO KOGTOC,
KL M tekunpioon g HakporpOOeGHNG OKOVOLKNG Omod0TIKOTNTAG Elvon omapaitntn
v ™ Spopewon Prdcev moMtikev amolnuinong kot Kabolkng mpdsPaong.
[MapdAinia, mn peAloviikny €pevva OBa pumopovoe vo eotidost oty Peltioon twv
oAyopiOumv avtopatomoinong, OtV EVOMUAT®OTN  TEYVNTAG VOMUOSHVNG Yo
eCotopkevpévn TPOPAEYT YAVKOYKAOV UETAPOADY KO OTNV AVATTUEN CLUGTNUATOV LIE
pikpoteEpo  Bepamevtikd @optio kot vynAotepn epyovopio. Méoa omd avtég TIg
katevBuvoelg, N texvoroyio pmopel va e€eAyBel mepartépm mPog Eva OAOEVAL KO TLO

€EQTOLKEVIEVO KOl AGPAAES LOVTELOD dlaryeipiong Tov ZA1.
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ITAPAPTHMA

XopoKTNPIoTIKA TOV HEAET®V, TG TapéuPacnc, Tov TANBVoHOD Kol TV EKBACEDV TNG EKACTOTE PHEAETNG OTTMG

aVTO TPOEKVY OV amd TNV dladikacio e£aymyng dedoUEVMV.

Trial 1
Lee et al. 2024
ISRCTN56898625
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
Lee ISRC Rando Unite Multi-c No Yes (1:1) Yes 1. Between 18 and 45 years of age 1. Non-type 1 diabetes
etal. TN56 mised d enter  (open-l National 2. Type 1 diabetes for at least 12 months’ duration 2. Other physical or psychological disease which was likely to
2024 8986 Controll Kingd abel) Institute 3. Viable pregnancy confirmed by ultrasound, up to  interfere with the normal conduct and interpretation of the study
25 ed Trial om for Health 13 weeks and 6 days’ gestation results, as judged by the site investigator
(RCT) Research 4. On intensive insulin therapy (three or more 3. Current treatment with drugs known to interfere with glucose
(NIHR) injections/day or insulin pump). This included metabolism (e.g. high-dose corticosteroids)
(UK) sensor-augmented insulin pumps and hybrid 4 Known or suspected insulin allergy
closed-loop systems other than CamAPS FX 5. Advanced nephropathy (estimated glomerular filtration rate <
5. Willingness to use the study devices throughout  45), severe autonomic neuropathy, uncontrolled gastroparesis or
the trial severe proliferative retinopathy, as judged by the site investigator

6. HbA1c level = 48 mmol/mol (= 6.5%) at booking 6. Target glycaemia or very high HbA1c that is first antenatal
(first antenatal contact) and < 86 mmol/mol (= 10%) HbA1c < 48 mmol/mol (< 6.5%) and HbA1c > 86 mmol/mol (>
at point of randomisation. A CGM or Libre GMI 248 10%). Those with HbA1c > 86 mmol/mol (> 10%) may participate
mmol/mol (= 6.5%) or < 86 mmol/mol (< 10%) was if they achieve HbA1c < 86 mmol/mol (< 10%) before
used if laboratory HbA1c could not be obtained37 randomisation
7. Provided written informed consent 7. Total daily insulin dose > 1.5 units/kg suggesting severe insulin
8. Had access to an e-mail account resistance

8. Severe visual or hearing impairment

9. Unable to speak and understand English

Intervention characteristics Participant characteristics Outcomes

Number

of Number

particip of

ants in  particip

Standa hybrid antsin
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
Dana Diabecare an 51 weeks Continu 124 women 62 62 Pregnant The difference 1. Overnight time in The percentage of time Lower glycated
RS + Dexcom insulin  max (from  ous women women women  between the range time above range that maternal glucose haemoglobin A1c
G6 + CamAPS pump + 13 weeks insulin between intervention and (> 7.8 mmolll) levels were within target favouring
FX a and 6 days’ infusion 18 and control groups in 2. Glycated range was higher with closed-loop
an insulin pump  continu  gestation 45 years percentage time haemoglobin A1c closed-loop than standard
+ a continuous ous up to 24 of age spent in the 3. Safety outcomes insulin therapy: (-0.31%, 95%
glucose monitor  glucos  weeks post pregnancy glucose  (diabetic ketoacidosis confidence interval
(CGM) + a e partum) target range 4. Severe Closed-loop: 68.2 + 10.5 -0.50 to —0.12%; p
computer-based  monitor (3.5-7.8 mmol/l)as  hypoglycaemia Vs <0.002)
model predictive (CGM) measured by 5. Adverse device Control group: 55.6 +
control (MPC) continuous glucose  events 12.5
algorithm monitoring from 16 6. Psychosocial
weeks’ gestation functioning obstetric (mean-adjusted difference
until delivery. 7. Neonatal outcomes 10.5 percentage points,

95% confidence interval
7.0 to 14.0; p < 0.001).
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Trial 2
B. Matejko et al. 2022

NCT04616391
Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
B. NCTO Rando NA 2 No Yes (1:1) Yes 1. Age 26 - 60 years at time of screening a clinical 1. Previous treatment with CSII/CGM
Matej 4616 mised center (open-| Medtronic = diagnosis of type 1 diabetes for 2 years 2. Usage of ultra-rapid insulins, e.g. FIASP
koet 391 Controll s abel) supplied  or more as determined via medical record or source = 3. Concurrent illness
al. ed Trial MiniMed  documentation by an individual 4. Laboratory abnormalities, or medications that might affect study
2022 (RCT) 780G qualified to make a medical diagnosis participation,
insulin 2. Willing to participate in a study for the specified 5. Current pregnancy
pumps duration 6. Renal impairment
Guardian 3. Willing to perform 2 4 finger stick blood glucose 7. Hemoglobin A1c value above 10%
3 Link measurements daily
transmitte 4. Willing to perform required sensor calibrations
rs 5. Willing to wear the system continuously
Guardian  throughout the study
Sensors 3 6. Glycosylated hemoglobin (A1C) value less than
Transmitt  10.0% at time of screening visit
er Docks 7. Treated with MDI
Accu-Che 8. Willing to perform at least 4 BGM/day, when on
ck Guide  MDI
Link 9. At least communicative level of English to be able
glucomete to understand the pump interface
rs.
Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid  ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint S dary endpoint  Glucose target haemoglobin A1c
MiniMed 780G MDI 14 weeks Continu 41 20 21 Individua The primary 1. Time spent in the Time spent with glucose Lower HbA1c levels
an insulin pump  (multipl ous participants  participa participa Is aged  objective was to hyperglycemic, levels in target range: in AHCL group
+ a continuous e daily insulin nts nts 26-60 evaluate whether euglycemic and
glucose monitor  injectio infusion years the MiniMed 780G hypoglycemic ranges AHCL group: increased  (treatment effect
(CGM) + a ns) + AHCL system 2. Glycemic variability ~ from 69.3 + 12.3% at -0.6% [95% CI
computer-based  self-mo improves glycemic 3. HbA1c baseline to 85.0 + 6.3% at -0.9, -0.2]; P =
model predictive  nitoring control and QoL 4. QoL 3 months 0.005)
control (MPC) blood perception in adult Control group: remained
algorithm glucos individuals with unchanged
e T1DM and naive to
(BGM) CSll and CGM (treatment effect 21.5%
technologies. [95% C1 15.7, 27.3]; P <
0.001).

The time with levels below
range (<70 mg/dL):

AHCL group: decreased
from8.7+7.3% t0 2.1
1.7%

MDI+BGM group:
remained unchanged

(treatment effect —4.4%

[95% CI -7.4, -2.1]; P <
0.001).
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Trial 3
R. W. Beck et al. 2022

NCT04200313
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
R.W. NCTO Rando USA Multi-c No Yes Yes 1. Clinical diagnosis of T1D for at least one year and 1. Unable to provide informed consent (e.g. impaired cognition or
Beck 4200 mised enter  (open-l  (2:2:1) NIDDK -  using insulin for at least 1 year judgment)
etal. 313  Controll abel) National 2. Diabetes managed using the same regimen 2. Unable to safely comply with study procedures and reporting
2022 ed Trial Institute of (either pump or MDI, with or without CGM) for = 3 requirements (e.g. impairment of vision or dexterity that prevents
(RCT) Diabetes  months safe operation of the bionic pancreas, impaired memory)
and 3. Age 2 6 years old 3. Unable to speak and read English
Digestive = Exception: the initial 5-participant test run will be « For pediatric participants, both caregivers and participants must
and limited to >18 years old be able to speak and read English
Kidney 4. Current use of a CGM, or if not a CGM user, at 4. Plan to change usual diabetes regimen in the next 3 months
Diseases least 3 blood glucose meter tests daily on average  This would include changing from MDI to pump. pump to MDI,
over the last 4 weeks (according to judgment of change in insulin automation delivery system, starting a CGM if
investigator if meter is not available). not previously used, changes in drug therapy specifically for
5. Willingness not to start any new non-insulin glucose control except for changes in one insulin analog to

glucose-lowering agent during the course of the trial = another.

6. For participants <18 years old, living with one or 4. Changes in insulin dose, carb ratio, sensitivity factor and basal
more parent/legal guardian knowledgeable about rate profile are allowed.

emergency procedures for severe hypoglycemia. 5. Current use of non-FDA approved closed-loop or hybrid

7. For participants >18 years old who live alone, closed-loop insulin delivery system

participant has a relative or acquaintance who lives 6. Use of Apidra as the pre-study rapid-acting insulin analog and
within 30 minutes of participant and is willing to be unwilling to switch to lispro or aspart for the duration of the study
contacted to check on participant if study staff feel 7 Known hemoglobinopathy (sickle cell trait is not an exclusion)

that participant may be experiencing a medical 8. Current participation in another diabetes-related clinical trial
emergency and can't be reached. 9. History of cystic fibrosis, pancreatitis, or other pancreatic

8. Investigator believes that the participant can disease, including pancreatic tumor or insulinoma, or history of
safely use the iLet and will follow the protocol complete pancreatectomy

The investigator will take into account the 10. Electrically powered implants (e.g. cochlear implants,
participant's HbA1c level, compliance with current neurostimulators) that might be susceptible to RF interference
diabetes management, and prior acute diabetic 11. Established history of allergy or severe reaction to adhesive or
complications. For this reason, there is no upper tape that must be used in the study

limit on HbA1c specified for eligibility. 12. Current use of SGLT2 inhibitors or a sulfonylurea drug (use
9. If a GLP-1 agonist or pramlintide is being used, more than 3 months prior to enrollment is acceptable)

participant must be willing to discontinue use while  « If using GLP1 agonist, pramlintide, or metformin drugs must be
the iLet BP system is being used, including the on a stable dose for 3 months prior to enroliment (and as per
randomized trial and extension study. inclusion criterion #8, must be willing to discontinue use of GLP-1

agonist or pramlintide while using the iLet BP system during the
RCT and the extension phase).

13. Pregnant (positive urine hCG), breast feeding, plan to become
pregnant in the next 3 months, or sexually active without use of
contraception

14. For adults >18 years old, most recent (must be within the last
2 years) eGFR <30 ml/min OR currently in renal failure on dialysis
« If no eGFR is available for an adult participant during the last 2
years, one must be obtained to confirm eligibility

15. Presence of a medical condition or use of a medication that, in
the judgment of the investigator, clinical protocol chair, or medical
monitor, could compromise the results of the study or the safety of
the participant. Conditions to be considered by the investigator
may include the following:

« Alcohol or drug abuse

« Use of prescription drugs that may dull the sensorium, reduce
sensitivity to symptoms of hypoglycemia, or hinder decision
making during the period of participation in the study

« Coronary artery disease that is not stable with medical
management, including unstable angina, angina that prevents
moderate exercise (e.g. climbing a flight of stairs) despite medical
management, or within the last 12 months before screening a
history of myocardial infarction, percutaneous coronary
intervention, enzymatic lysis of a presumed coronary occlusion, or
coronary artery bypass grafting

« Congestive heart failure with New York Heart Association
(NYHA) Functional Classification Ill or IV

« History of TIA or stroke in the last 12 months

« Untreated or inadequately treated mental illness

« History of eating disorder within the last 2 years, such as
anorexia, bulimia, or diabulemia or omission of insulin to
manipulate weight

« History of intentional, inappropriate administration of insulin
leading to severe hypoglycemia requiring treatment

16. Employed by, or having immediate family members employed
by Beta Bionics, or being directly involved in conducting the
clinical trial, or having a direct supervisor at place of employment
who is also directly involved in conducting the clinical trial (as a
study investigator, coordinator, etc.); or having a first-degree
relative who is directly involved in conducting the clinical trial
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Intervention characteristics

Outcomes

Standa

rd
Hybrid insulin
closed-loop therap Duration of
system y trial
iLet® bionic Standa 13 weeks
pancreas rd care
(insulin-only) + insulin
Rapid-acting deliver
insulin analogs y (MDI
(lispro and or
aspart)+ pump
real-time CGM therapy
(Dexcom G6 )+
CGM sensor) real-tim

e CGM
iLet® bionic (Dexco
pancreas m G6
(insulin-only) + CGM
Ultra-rapid—actin  sensor)

g insulin aspart
(Fiasp®) +
real-time CGM
(Dexcom G6
CGM sensor)

Dosing
freque
ncy
Continu
ous
insulin
infusion

Total
number of
participant
s (n)

275 adult
participants

Number
of
particip
ants in
hybrid
closed-I
oop
system
(n)

219 BP
particip
ants
107
BP-A/L
participa
nts

114
(BP-F)
participa
nts

Number
of
particip
ants in
standar
d
insulin
delivery
54 (SC)
participa
nts

Age
group
Adult
(218
years)

Primary endpoint
The primary
outcome is
superiority for
Bionic-pancreas
group vs the
Standard-care group
regarding the
hemoglobin A1c at
13 weeks
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Secondary endpoint
1. The percentage of
time that the glucose
level as measured by
the CGM was below 54
mg per deciliter (3.0
mmol per liter)

2. The mean glucose
level

3. The percentage of
time with the glucose
level in the range of 70
to 180 mg per deciliter
(3.9 to 10.0 mmol per
liter)

4. The percentage of
time with the glucose
level above 180 mg per
deciliter

5. The percentage of
time with the glucose
level above 250 mg per
deciliter (13.9 mmol per
liter)

6. The glucose-level
standard deviation

7. The percentage of
time with the glucose
level below 70 mg per
deciliter

8. The percentage of
time with the glucose
level below 54 mg per

deciliter, to be tested for

superiority
9. The glucose
coefficient of variation.

Glucose target

The percentage of time
that the glucose level as
assessed by CGM was
below 54 mg per deciliter
was noninferior in the
bionic-pancreas group as
compared with the
standard-care group.

Glycated
haemoglobin A1c
The glycated
hemoglobin level:

Bionic-pancreas
group: decreased
from 7.9% to 7.3%

Standard-care
group: did not
change (was at
7.7% at both time
points)

(mean adjusted
difference at 13
weeks, -0.5
percentage points;
95% confidence
interval [CI], -0.6 to
-0.3; P<0.001)



Trial 4
D. Kruger et al. 2022

NCT04200313
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
D. NCTO Rando USA Multi-c No Yes (2:1) Yes 1. Clinical diagnosis of T1D for at least one year and 1. Unable to provide informed consent (e.g. impaired cognition or
Krug 4200 mised enter  (open-l NIDDK -  using insulin for at least 1 year judgment)
eret 313  Controll abel) National 2. Diabetes managed using the same regimen 2. Unable to safely comply with study procedures and reporting
al. ed Trial Institute of (either pump or MDI, with or without CGM) for = 3 requirements (e.g. impairment of vision or dexterity that prevents
2022 (RCT) Diabetes  months safe operation of the bionic pancreas, impaired memory)
and 3. Age 2 6 years old 3. Unable to speak and read English
Digestive = Exception: the initial 5-participant test run will be « For pediatric participants, both caregivers and participants must
and limited to >18 years old be able to speak and read English
Kidney 4. Current use of a CGM, or if not a CGM user, at 4. Plan to change usual diabetes regimen in the next 3 months
Diseases least 3 blood glucose meter tests daily on average  This would include changing from MDI to pump. pump to MDI,
over the last 4 weeks (according to judgment of change in insulin automation delivery system, starting a CGM if
investigator if meter is not available). not previously used, changes in drug therapy specifically for
5. Willingness not to start any new non-insulin glucose control except for changes in one insulin analog to

glucose-lowering agent during the course of the trial = another.

6. For participants <18 years old, living with one or 4. Changes in insulin dose, carb ratio, sensitivity factor and basal
more parent/legal guardian knowledgeable about rate profile are allowed.

emergency procedures for severe hypoglycemia. 5. Current use of non-FDA approved closed-loop or hybrid

7. For participants >18 years old who live alone, closed-loop insulin delivery system

participant has a relative or acquaintance who lives 6. Use of Apidra as the pre-study rapid-acting insulin analog and
within 30 minutes of participant and is willing to be unwilling to switch to lispro or aspart for the duration of the study
contacted to check on participant if study staff feel 7 Known hemoglobinopathy (sickle cell trait is not an exclusion)

that participant may be experiencing a medical 8. Current participation in another diabetes-related clinical trial
emergency and can't be reached. 9. History of cystic fibrosis, pancreatitis, or other pancreatic

8. Investigator believes that the participant can disease, including pancreatic tumor or insulinoma, or history of
safely use the iLet and will follow the protocol complete pancreatectomy

The investigator will take into account the 10. Electrically powered implants (e.g. cochlear implants,
participant's HbA1c level, compliance with current neurostimulators) that might be susceptible to RF interference
diabetes management, and prior acute diabetic 11. Established history of allergy or severe reaction to adhesive or
complications. For this reason, there is no upper tape that must be used in the study

limit on HbA1c specified for eligibility. 12. Current use of SGLT2 inhibitors or a sulfonylurea drug (use
9. If a GLP-1 agonist or pramlintide is being used, more than 3 months prior to enroliment is acceptable)

participant must be willing to discontinue use while ¢ If using GLP1 agonist, pramlintide, or metformin drugs must be
the iLet BP system is being used, including the on a stable dose for 3 months prior to enroliment (and as per
randomized trial and extension study. inclusion criterion #8, must be willing to discontinue use of GLP-1

agonist or pramlintide while using the iLet BP system during the
RCT and the extension phase).

13. Pregnant (positive urine hCG), breast feeding, plan to become
pregnant in the next 3 months, or sexually active without use of
contraception

14. For adults >18 years old, most recent (must be within the last
2 years) eGFR <30 ml/min OR currently in renal failure on dialysis
« If no eGFR is available for an adult participant during the last 2
years, one must be obtained to confirm eligibility

15. Presence of a medical condition or use of a medication that, in
the judgment of the investigator, clinical protocol chair, or medical
monitor, could compromise the results of the study or the safety of
the participant. Conditions to be considered by the investigator
may include the following:

« Alcohol or drug abuse

« Use of prescription drugs that may dull the sensorium, reduce
sensitivity to symptoms of hypoglycemia, or hinder decision
making during the period of participation in the study

« Coronary artery disease that is not stable with medical
management, including unstable angina, angina that prevents
moderate exercise (e.g. climbing a flight of stairs) despite medical
management, or within the last 12 months before screening a
history of myocardial infarction, percutaneous coronary
intervention, enzymatic lysis of a presumed coronary occlusion, or
coronary artery bypass grafting

« Congestive heart failure with New York Heart Association
(NYHA) Functional Classification Ill or IV

« History of TIA or stroke in the last 12 months

« Untreated or inadequately treated mental illness

« History of eating disorder within the last 2 years, such as
anorexia, bulimia, or diabulemia or omission of insulin to
manipulate weight

« History of intentional, inappropriate administration of insulin
leading to severe hypoglycemia requiring treatment

16. Employed by, or having immediate family members employed
by Beta Bionics, or being directly involved in conducting the
clinical trial, or having a direct supervisor at place of employment
who is also directly involved in conducting the clinical trial (as a
study investigator, coordinator, etc.); or having a first-degree
relative who is directly involved in conducting the clinical trial
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Intervention characteristics

Participant characteristics

Outcomes

Hybrid
closed-loop
system

iLet® bionic
pancreas
(insulin-only) +
Rapid-acting
insulin analogs
(lispro / aspart)+
real-time CGM
(Dexcom G6
CGM sensor)

Standa
rd
insulin
therap
y
Standa
rd-of-c
are
(SC)
control
group
continu
ed their
pre-stu
dy
subcut
aneous
insulin
deliver
y +
real-tim
e
CGM:
Multipl
e daily
injectio
ns
[MDI]
An
insulin
pump
without
automa
tion of
insulin
deliver
y

An
insulin
pump
with
predicti
ve low
glucos
e
suspen
d
feature
,oran
insulin
pump
as part
of an
HCL
system

)

Dosing
Duration of freque
trial ncy
13 weeks Continu
ous
insulin
infusion

Total
number of
participant
s (n)

161 adult
participants

Number
of
particip
ants in
hybrid
closed-I
oop
system
(n)

107
participa
nts

Number
of
particip
ants in
standar
d
insulin
delivery
54 (SC)
participa
nts

Age
group
Adult
(218
years)
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Primary endpoint
The primary
outcome is
superiority for
Bionic-pancreas
group vs the
Standard-care group
regarding the
hemoglobin A1c at
13 weeks

Secondary endpoint

CGM metrics were
secondary outcomes
including:

* Mean glucose

« Time in range
70-180 mg/dL (TIR),
« Time >180 mg/dL

« Time >250 mg/dL

« Time <70 mg/dL

* Time <54 mg/dL,

« Standard deviation
« Coefficient of
variation.

Glucose target

1. Mean time in range

70-180 mg/dL (TIR)

increased by 11% (2.6

h/d)

2. Mean CGM glucose
was reduced by 16 mg/dL
with BP compared with SC

(P <0.001).

Glycated
haemoglobin A1c
Mean HbA1c
decreased:

BP: from 7.6% +
1.2% at baseline to
71% +0.6% at 13
weeks versus
SC:7.6% £ 1.2% to
7.5% +0.9%

(adjusted difference
=-0.5%, 95%
confidence interval
-0.6% t0 -0.3%, P <
0.001).



Trial 5
M. D. Breton et al., 2020

NCT03844789

Study characteristics

Auth
or-ye
ar

M. D.
Breto
net
al.,
2020

NCT
Num
ber
NCTO
3844
789

Study
Design
Rando
mised
Controll
ed Trial
(RCT)

Coun Cente

try
USA

rs
4
center
s

Blindin
g

No
(open-|
abel)

Random
isation
NA -
crossov
er trials
Yes (3:1)

Funding
Yes
Tandem
Diabetes
Care +
NIDDK

Inclusion criteria

1. Clinical diagnosis, based on investigator
assessment, of type 1 diabetes for at least one
year and using insulin for at least 6 months

2. Familiarity and use of a carbohydrate ratio for
meal boluses.

3. Age 2 6 and < 13 years old

4. Weight 225 kg and <140 kg

5. For females, not currently known to be pregnant
If female and sexually active, must agree to use a
form of contraception to prevent

pregnancy while a participant in the study. A
negative serum or urine pregnancy test

will be required for all females of child-bearing
potential. Participants who become

pregnant will be discontinued from the study. Also,
participants who during the study

develop and express the intention to become
pregnant within the timespan of the study will be
discontinued.

6. Living with one or more parent/legal guardian
knowledgeable about emergency

procedures for severe hypoglycemia and able to
contact emergency services and study

staff.

7. Willingness to suspend use of any personal
closed loop system that they use at home for the
duration of the clinical trial once the study CGM is in
use

8. Investigator has confidence that the participant
can successfully operate all study devices

and is capable of adhering to the protocol

9. Willingness to switch to lispro (Humalog) or
aspart (Novolog) if not using already, and to use no
other insulin besides lispro (Humalog) or aspart
(Novolog) during the study for participants using the
t:slim X2. This includes:

o Participants randomized to Control IQ

o Participants on the SC group on MDI treatment
that will be provided a Tandem

pump to switch to CSII

o Participates that are already in CSII randomized to
SC during the extension phase

when transition to Control 1Q

10. Total daily insulin dose (TDD) at least 10 U/day
11. Willingness not to start any new non-insulin
glucose-lowering agent during the course of the trial
12. Participant and parent(s)/guardian(s) willingness
to participate in all training sessions as directed by
study staff.
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Exclusion criteria

1. Concurrent use of any non-insulin glucose-lowering agent other
than metformin (including GLP-1 agonists, Symlin, DPP-4
inhibitors, SGLT-2 inhibitors, sulfonylureas).

2. Hemophilia or any other bleeding disorder

3. A condition, which in the opinion of the investigator or
designee, would put the participant or study at risk (specified on
the study procedure manual)

4. Participation in another pharmaceutical or device trial at the
time of enrolliment or during the study

5. Employed by, or having immediate family members employed
by Tandem Diabetes Care, Inc., or having a direct supervisor at
place of employment who is also directly involved in conducting
the clinical trial (as a study investigator, coordinator, etc.); or
having a first-degree relative who is directly involved in
conducting the clinical trial



Intervention characteri Participant characteristics Outcomes

Number
of Number
particip of
ants in  particip
Standa hybrid  ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint S dary endpoint  Glucose target haemoglobin A1c
t:slim X2 insulin ~ Sensor  16-week Continu 101 78 23 6-13 % time in range * % time >180 Time that the glucose level Regarding the
pump with -augm treatment ous participants  participa participa years 70-180 mg/dL * mean glucose was in the target range of  glycated
Control-IQ ented  period insulin nts nts (CGM) over 16 » HbA1c at 16 weeks 70 to 180 mg per deciliter  hemoglobin level at
Technology + pump infusion weeks * % time <70 16 weeks the mean
Dexcom G6 (Dexco * % time <54 « In the closed-loop group: adjusted
CGM m G6; * % time >250 increased from 53+17% at between-group
person « Coefficient of variation = baseline to 67+10% (the difference was -0.4
al « Safety (severe mean over 16 weeks of percentage points
pump hypoglycemia, DKA) treatment)
or which did not meet
tslim « In the control group: from  the threshold for
X2 with 51+16% to 55£13% statistical
predicti significance.
ve with a mean adjusted
low-glu difference of 11 (95% Cl, -0.9 to
cose percentage points 0.1; P=0.08)
suspen
d) (95% confidence interval

[CI], 7 to 14; P<0.001)

86



Trial 6
L. E. Donovan et al., 2025
NCT04902378

Study characteristics

Auth NCT

or-ye Num Study Coun Cente
ar ber Design try rs
L.E. NCTO Rando Austr Multi-c
Dono 4902 mised alia, enter
van 378 Controll Cana

etal., ed Trial da

2025 (RCT)

Blindin
9

No
(open-I
abel)

Random

isation

NA -

crossov

ertrials  Funding

Yes (1:1) Yes
University
of
Calgary;
in-kind
donations
from
Tandem
Diabetes
Care and
Dexcom

Inclusion criteria

1. Between 18 and 45 years of age (inclusive)

2. A diagnosis of type 1 diabetes, as defined by
Diabetes Canada, for at least 12 months

3. A viable singleton pregnancy confirmed by
ultrasound, less than 14 weeks gestation

4. Currently on intensive insulin therapy (= 3
injections, or Continuous subcutaneous insulin
infusion (CSII)

5. Willingness to use the study devices throughout
the trial

6. Alc 2 6.2% and <10% measured any time during
pregnancy prior to enrollment

7. Able to provide informed consent

8. Have access to email

Participant characteri:

Exclusion criteria

1. Non-type 1 diabetes

2. Current treatment with drugs known to interfere with glucose
metabolism as judged by the investigator such as high dose
systemic corticosteroids

3. Known or suspected allergy to insulin

4. Women with nephropathy (estimated glomerular filtration rate
[eGFR] <45), severe autonomic neuropathy, uncontrolled
gastroparesis or severe proliferative retinopathy, as judged by the
investigator, that is likely to interfere with the normal conduct of
the study and interpretation of study results

5. Total daily insulin dose <8 or >250 units/day at screening

6. Severe visual or hearing impairment, as judged by the
investigator to impact treatment compliance

7. Unable to communicate effectively in English or French as
judged by the investigator

8. Current use of Tandem Control |Q, DIY looping system, 670G
in Auto Mode, or alternate closed-loop system as judged by the
investigator

9. Any reason judged by the investigator that would likely interfere
with the normal conduct of the study and interpretation of study
results

Hybrid
closed-loop
system

Tandem t:slim X2
with Control-IQ +
Dexcom G6
CGM

Standa
rd
insulin
therap
y

MDI +
real-tim
e CGM
(RT-C
GM)

Duration of
trial

13 weeks
(from 16
weeks to 34
weeks
gestation)

Dosing
freque
ncy
Continu
ous

(pump)
/ MDI

Number
of
particip
ants in
hybrid
Total closed-|
number of oop
participant system
s (n) (n)
91 46
participants  participa
nts

Outcomes
Number
of
particip
ants in
standar
d
insulin  Age Glycated
delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
45 Pregnant % time in range/day * Time above range The mean percentage of  The closed-loop
participa women  (3.5-7.8 mmol/L) « Time below range time spent in the system resulted in
nts between from 16 to 34 weeks < Mean glucose pregnancy-specific a significantly lower
18 and by CGM « Variability glucose range from 16 to  HbA1c, with a
45 years « Maternal 34 weeks' gestation was mean adjusted
of age hypoglycemia in the closed-loop group:  difference of - 0.4
« Psychosocial 65.4% and percentage points
outcomes (95% Cl, 0.5-0.3)
* Maternal & neonatal in the standard care percentage points
outcomes group: 50.3% compared to
« Severe hypoglycemia standard care.
* DKA (mean adjusted difference,

« Device-related
adverse events

87

12.5[95% Cl, 9.5-15.6]
percentage points; P <
.001).



Trial 7
Heuvel et al., 2024
NCT04235504

Study characteristics

Auth NCT
orye Num Study Coun Cente
ar ber  Design try rs
Heuv NCTO Rando Germ 5
elet 4235 mised any, center
al., 504 Controll Unite s
2024 ed Trial d

(RCT)  Kingd

om

Intervention characteristics

Blindin
g

No
(open-I
abel)

Random

isation

NA -

crossov

er trials  Funding

Yes (1:1) Yes
Medtronic
Internatio
nal
Trading
Sarl

Inclusion criteria

1.Subject is age 2 18 years old at time of screening
2. Subject has a clinical diagnosis of Type 1
diabetes for = 2 years prior to screening as
determined via source documentation

3. On MDI therapy (defined as 2 3 insulin injections
per day and/or a basal/bolus regimen) = 2 years
prior to screening

4. Subject has been followed and treated by the
investigator at this investigational site for at least 3
months prior to screening and subject has already
undergone local educational therapeutic programs.
5.Subject is using:

-Flash Glucose Monitoring (FGM) for 2 3 months
with a daily average number of scans 2 5 over and
with sensor readings > 70% of time over the
previous month prior to screening (based on sensor
usage from the download summary report of the
FGM system over 30 days prior to screening) Or
-Continuous Glucose Monitoring (CGM) for 2 3
months with a frequency of sensor use = 70% of the
time over the previous month prior to screening
(based on download summary report from the CGM
system over 30 days prior to screening).

6. Subject has a glycosylated hemoglobin (HbA1c) =
8.0% (64 mmol/mol) at time of screening visit (as
processed by a Central Lab).

7. Subject is willing to take or switch to one of the
following insulins:

-Humalog™ (insulin lispro injection)

-NovoLog™ (insulin aspart)

8. Subject must have a minimum daily insulin
requirement (Total Daily Dose) of 2 8 units and a
maximum of 250 units.

9. Subject is willing to upload data from the study
pump and meter, must have Internet access and a
compatible computer system that meets the
requirements for uploading the study pump data at
home.

10. Subject is willing and able to sign and date
informed consent, comply with all study procedures
and wear all study devices, as required during the
study.

Participant characteristics

Exclusion criteria

1. Subject has untreated Addison's disease, thyroid disorder,
growth hormone deficiency, hypopituitarism or definite
gastroparesis, per investigator judgment.

2. Subject is using pramlintide, DPP-4 inhibitor, GLP-1
agonists/mimetics, metformin, SGLT2 inhibitors at time of
screening.

3. Subject has had renal failure defined by creatinine clearance
<30 ml/min, as assessed by local lab test < 12 months before
screening or performed at screening at local lab, as defined by
the creatinine-based Cockcroft or MDRD equations.

4. Subject is planning to switch from FGM to CGM therapy during
the 6 months study phase. Note: Subject randomized to Control
Arm should remain on their current FGM or CGM therapy during
the study phase and will be switched to AHCL during the
continuation phase.

5. Subject has a history of hearing or vision impairment hindering
perception of glucose display and alarms, or otherwise incapable
of using the study devices, per investigator judgment.

6. Women of child-bearing potential who have a positive
pregnancy test at screening or plan to become pregnant during
the course of the study.

7. Females who are sexually active and able to conceive will be
excluded if they are not using an effective method of
contraception and do not agree to continue using an effective
method of contraception for the duration of the study, per
investigator judgment.

8. Subject has any unresolved adverse skin conditions in the area
of sensor placement (e.g. psoriasis, dermatitis herpetiformis, rash,
Staphylococcus infection).

9. Subject is actively participating in an investigational study (drug
or device) wherein he/she has received treatment from an
investigational study drug or device in the last 2 weeks before
enroliment into this study, as per investigator judgment.

10. Subject is currently abusing illicit drugs, marijuana, alcohol or
prescription drugs (other than nicotine), per investigator judgment.
11. Subject has any other disease or condition that may preclude
the patient from participating in the study, per investigator
judgment.

12. Subject is legally incompetent, illiterate or vulnerable person.
13. Research staff involved with the study.

Outcomes

Hybrid closed-loop
system

Medtronic MiniMed
670G v4.0
investigational AHCL
+ Guardian Sensor 3

Standar
d
insulin
therapy
MDI +
RT-CGM

Duration of
trial
6 months

Dosing
frequenc
y
Continuo
us
(pump) /
MDI

Total number
of
participants
(n)

13
participants

participa
nts in
hybrid
closed-lo
op
system
(n)

8
participant
s

Number

of

participa

nts in

standard
insulin Age

delivery  group Primary

Glycated

5 Adult (218  The difference in the

participant  years) mean HbA1c change (6

s months - baseline)
between the AHCL and
the MDI + CGM arm

Range

88

v q
« TIR Between 70-180 mg/dL
« Time in Hyperglycemic

« Hypoglycemic Events

target

Participants in the AHCL group
spent a significantly greater
percentage of time with SG
levels between 70 and 180
mg/dL (3.9-10.0 mmol/L) than
those in the MDI + RT-CGM

haemoglobin A1c

The mean (SD) change
from baseline in HbA1c
was

in the AHCL group :
—1.70 percentage
points (1.04 percentage

group points) and
in the MDI + RT-CGM
AHCL group : TIR: 73.6% group : —0.60

MDI + RT-CGM group : 46.4%  percentage points (1.26
percentage points)
(model-based treatment effect =
28.8 percentage points; 95% CI
=12.3 to 45.3 percentage
points; P = .0035).

resulting in a
model-based treatment
effect of -1.08
percentage points
(95% Cl = -2.17 to 0.00
percentage points, P =
.0508) in favor of the
AHCL group



Trial 8

P. Choundary et al., 2022
NCT04235504

Study characteristics

Auth NCT
or-ye Num Study Coun Cente
ar ber Design try rs
P. NCTO Rando Franc Multi-c
Chou 4235 mised e, enter
ndary 504  Controll Germ
etal., ed Trial any,
2022 (RCT) and

the

UK

Random
isation
NA -
Blindin crossov
g ertrials  Funding
No Yes (1:1) Yes
(open-I Medtronic
abel) Internatio
nal
Trading
Sarl

Inclusion criteria

1. Subject is age 2 18 years old at time of screening
2. Subject has a clinical diagnosis of Type 1
diabetes for 2 2 years prior to screening as
determined via source documentation

3. On MDI therapy (defined as 2 3 insulin injections
per day and/or a basal/bolus regimen) 2 2 years
prior to screening

4. Subject has been followed and treated by the
investigator at this investigational site for at least 3
months prior to screening and subject has already
undergone local educational therapeutic programs.
5. Subject is using:

-Flash Glucose Monitoring (FGM) for =2 3 months
with a daily average number of scans 2 5 over and
with sensor readings > 70% of time over the
previous month prior to screening (based on sensor
usage from the download summary report of the
-FGM system over 30 days prior to screening) Or
-Continuous Glucose Monitoring (CGM) for 2 3
months with a frequency of sensor use =2 70% of the
time over the previous month prior to screening
(based on download summary report from the CGM
system over 30 days prior to screening).

6. Subject has a glycosylated hemoglobin (HbA1c) =
8.0% (64 mmol/mol) at time of screening visit (as
processed by a Central Lab).

7. Subject is willing to take or switch to one of the
following insulins:

Humalog™ (insulin lispro injection)
NovolLog™ (insulin aspart)

8. Subject must have a minimum daily insulin
requirement (Total Daily Dose) of 2 8 units and a
maximum of 250 units.

9. Subject is willing to upload data from the study
pump and meter, must have Internet access and a
compatible computer system that meets the
requirements for uploading the study pump data at
home.

10. Subject is willing and able to sign and date
informed consent, comply with all study procedures
and wear all study devices, as required during the
study.

Participant characteristics

Exclusion criteria

1. Subject has untreated Addison's disease, thyroid disorder,
growth hormone deficiency, hypopituitarism or definite
gastroparesis, per investigator judgment.

2. Subject is using pramlintide, DPP-4 inhibitor, GLP-1
agonists/mimetics, metformin, SGLT2 inhibitors at time of
screening.

3. Subject has had renal failure defined by creatinine clearance
<30 ml/min, as assessed by local lab test < 12 months before
screening or performed at screening at local lab, as defined by
the creatinine-based Cockcroft or MDRD equations.

4. Subject is planning to switch from FGM to CGM therapy during
the 6 months study phase. Note: Subject randomized to Control
Arm should remain on their current FGM or CGM therapy during
the study phase and will be switched to AHCL during the
continuation phase.

5. Subject has a history of hearing or vision impairment hindering
perception of glucose display and alarms, or otherwise incapable
of using the study devices, per investigator judgment.

6. Women of child-bearing potential who have a positive
pregnancy test at screening or plan to become pregnant during
the course of the study.

7. Females who are sexually active and able to conceive will be
excluded if they are not using an effective method of
contraception and do not agree to continue using an effective
method of contraception for the duration of the study, per
investigator judgment.

8. Subject has any unresolved adverse skin conditions in the area
of sensor placement (e.g. psoriasis, dermatitis herpetiformis, rash,
Staphylococcus infection).

9. Subject is actively participating in an investigational study (drug
or device) wherein he/she has received treatment from an
investigational study drug or device in the last 2 weeks before
enroliment into this study, as per investigator judgment.

10. Subject is currently abusing illicit drugs, marijuana, alcohol or
prescription drugs (other than nicotine), per investigator judgment.
11. Subject has any other disease or condition that may preclude
the patient from participating in the study, per investigator
judgment.

12. Subject is legally incompetent, illiterate or vulnerable person.
13. Research staff involved with the study.

Outcomes

Hybrid
closed-loop
system

AHCL system
(MiniMed 780G )

Standa
rd
insulin
therap
y

MDI +
isCGM
(intermi
ttently
scanne
d
continu
ous
glucos
e
monitor
ing)

Duration of freque

trial
6 months

Total
Dosing number of
participant
ncy s (n)
Continu 82
ous participants
(pump)
/ MDI

Number
of
particip
ants in
hybrid
closed-I
oop
system
(n)

41
participa
nts

Number

of

particip

ants in

standar

d

insulin Age

delivery group Primary endpoint

41 Adult The between-group

participa (218 difference in mean mg/dL

nts years) HbA1c change from
baseline to 6 months Range
in the

intention-to-treat
population using
AHCL therapy and
those using multiple
daily injections of
insulin plus isCGM.

89

Secondary endpoint
* TIR Between 70-180

« Time in Hyperglycemic

* Hypoglycemic Events

Glycated
haemoglobin A1c
Mean HbA1c had
decreased

Glucose target
Participants regarding
time in range (70-180
mg/dL) from baseline to
the end of the 6-month
study phase on AHCL
therapy experienced a
26.7% increase compared
to those on MDI + isCGM

in the AHCL group:
1-54% (SD 0-73) -
from 9:00% to
7-32%

in the MDI + CGM :
0-20% (0-80) - from
9:07% to 8:91%

(model-based
difference -1-:42%,
95% Cl -1-74 to
-1-10; p<0-0001).



Trial 9
|. Capel et al., 2014

NCT01614496
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
. NCTO Rando Spain 1 No NA Yes Type 1 Diabetes Autonomous system neuropathy
Capel 1614 mised center (open-| Medtronic  Insulin pump treatment
etal, 496  Controll abel) Internatio  Undetectable C-Peptide
2014 ed Trial nal
(RCT)-c Trading
rossove Sarl

r

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint Glucose target haemoglobin A1c
pRBA csll 2 Continu 10 10 10 Adult Time spent with » Median time in The time spent in target NA
(closed-loop[CL]) pattern consecutive ous participants participa participa (218 glucose in TIR hypoglycemi range (3.9-8.0 mmol/L)
+CGM (open-l nights insulin nts nts years) 3.9-8.0 mmol/L * Hypoglycemic events  was increased to 95.8%
oop infusion for closed-loop therapy
[OL]) + compared to 66.6% with
CGM conventional open-loop

90



Trial 10

Lee et al. 2024
ISRCTN56898625

Study characteristics

Auth NCT
or-ye Num Study Coun Cente
ar ber Design try rs
Lee ISRC Rando Engla Multi-c
etal. TN56 mised nd, enter
2024 8986 Controll Scotl
25 ed Trial and
(RCT) and
North
emn
Irelan
d.

Intervention characteristics

Blindin
9

No
(open-I
abel)

Random

isation

NA -

crossov

ertrials  Funding

Yes (1:1) Yes
National
Institute of
Health
and Care
Research
(NIHR)

Inclusion criteria

1. Between 18 and 45 years of age

2. Type 1 diabetes for at least 12 months’ duration
3. Viable pregnancy confirmed by ultrasound, up to
13 weeks and 6 days’ gestation

4. On intensive insulin therapy (three or more
injections/day or insulin pump). This included
sensor-augmented insulin pumps and hybrid
closed-loop systems other than CamAPS FX

5. Willingness to use the study devices throughout
the trial

6. HbA1c level = 48 mmol/mol (= 6.5%) at booking
(first antenatal contact) and < 86 mmol/mol (< 10%)
at point of randomisation. A CGM or Libre GMI > 48
mmol/mol (2 6.5%) or < 86 mmol/mol (< 10%) was
used if laboratory HbA1c could not be obtained37
7. Provided written informed consent

8. Had access to an e-mail account

Participant characteristics

Exclusion criteria

1. Non-type 1 diabetes

2. Other physical or psychological disease which was likely to
interfere with the normal conduct and interpretation of the study
results, as judged by the site investigator

3. Current treatment with drugs known to interfere with glucose
metabolism (e.g. high-dose corticosteroids)

4 Known or suspected insulin allergy

5. Advanced nephropathy (estimated glomerular filtration rate <
45), severe autonomic neuropathy, uncontrolled gastroparesis or
severe proliferative retinopathy, as judged by the site investigator
6. Target glycaemia or very high HbA1c that is first antenatal
HbA1c < 48 mmol/mol (< 6.5%) and HbA1c > 86 mmol/mol (>
10%). Those with HbA1c > 86 mmol/mol (> 10%) may participate
if they achieve HbA1c < 86 mmol/mol (= 10%) before
randomisation

7. Total daily insulin dose > 1.5 units/kg suggesting severe insulin
resistance

8. Severe visual or hearing impairment

9. Unable to speak and understand English

Outcomes

Hybrid
closed-loop
system
CamAPS
FX-based hybrid
closed-loop
system

Standa

rd

insulin

therap Duration of

y trial

(MDI)  from 16

or weeks’

insulin ~ gestation

pumps  until

(CSll)  delivery (24
weeks )

Dosing
freque
ncy
Continu
ous

(pump)
/MDI

Number
of
particip
ants in
hybrid
Total closed-I
number of oop
participant system
s (n) (n)
124 women 62
women

Number
of
particip
ants in
standar
d
insulin  Age Glycated
delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
62 Pregnant The difference « Overnight time in The percentage of time Lower glycated
women women between the range that maternal glucose haemoglobin A1c
between intervention and « Time above range (>  levels were within target favouring
18 and control groups in 7.8 mmol/l) range was higher with closed-loop
45 years percentage time « Glycated haemoglobin closed-loop than standard
of age spent in the Alc insulin therapy: (-0.31%, 95%

pregnancy glucose
target range
(3.5-7.8 mmol/l)
from 16 weeks’
gestation until
delivery.

as:

91

« Safety outcomes such

diabetic ketoacidosis
severe hypoglycaemia
adverse device events

« Psychosocial
functioning obstetric
and neonatal outcomes.

in closed-loop : 68.2 + confidence interval

10.5 and -0.50 to -0.12%; p
in the control group : and < 0.002)
5566 +12.5

(mean-adjusted difference
10.5 percentage points,
95% confidence interval
7.0 to 14.0; p < 0.001).



Trial 11
A. Boucsein et al., 2024

ACTRN12622001454763
Random
isation

Auth NCT NA -

orye Num Study Coun Cente Blindin crossov

ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria

A. ACT Rando Austr Multi-c No NA Yes 1. Male or female aged 7 — 25 years inclusive. 1. Previous use of closed loop technology prior to Baseline visit.

Bouc RN12 mised alia, enter (open-l Otago 2. Type | diabetes as per the American Diabetes 2. Previous significant adverse event at investigator discretion

sein 6220 Controll New abel) Southland = Association Classification, diagnosed at least 1 year that precludes the participant safely using advanced diabetes

etal., 0145 edTrial Zeala Diabetes  prior to Study Day 1. technology/sensors e.g., unable to wear glucose sensors due to

2024 4763 (RCT)-c nd Research 3. Current HbA1c level of greater than or equal to prior cutaneous adverse events.

rossove Trust 8.5% (69mmol/mol). 3. Use of a medication indicative of moderate/severe diabetes
r Rotary 4. Minimum daily insulin requirement of greater than = complications (ACE inhibitors and statins are permitted).

New or equal to 8 units of insulin/day. 4. Use of systemic glucocorticoids within 2 weeks prior to the
Zealand 5. Willing and able to adhere to the study protocol. Baseline visit.
Spinal 6. Access to the internet and a computer system 5. Current use of Metformin, SGLT-2 or GLP-1 medications.
Cord that meets requirements for uploading the study 6. History or current evidence of severe psychiatric disorder,
Society pump. uncontrolled seizure disorder, renal impairment or cardiovascular
NZ disease (including uncontrolled hypertension), that in the opinion
University of the Investigator would limit study involvement or be a safety
of Otago issue.
Medtronic 7. For diabetic retinopathy (DR) or other visual impairment, the
Lions following criteria apply:
Clubs A. Nil or Minimal retinopathy (less than or equal to R1/M1) — no
District restriction on study entry. To follow established ISPAD screening
202F guidelines as below.
University B. If Grade 1/ Mild retinopathy (R2/M2) and HbA1c less than 10%
of Otago (86mmol/mol) — no restriction to study entry.

C. If Grade 1/ Mild retinopathy (R2/M2) and HbA1c equal to or
greater than 10% (86mmol/mol) — DR screening to be performed
during the study pre-screening phase (not greater than 4 weeks
prior to initiation of blinded CGM). If subject remains at Grade 1/
Mild retinopathy (R2/M2) and frequency of screening is equal to
or more than 1 year (indicating less clinical concern), subject
meets inclusion. If subject has progressed to Moderate (Grade 2)
or Severe (Grade 3) DR, to be excluded as per below exclusion
criteria.

D. Absolute exclusion: Any DR classed as Moderate (Grade 2) or
Severe (Grade 3) non-proliferative retinopathy (known as equal to
or more than R3/M3) is exclusive.

NB: ISPAD guidelines (2022) for who needs retinopathy screening
to be followed while in study care. These are: Screening from age
11 years with 2-5years diabetes duration. Subsequent monitoring
frequency 2-3 yearly (or as locally recommended/available).

E. History of severe visual impairment (which in the opinion of the
Investigator would limit their successful involvement), is exclusive.
8. If female, is pregnant or plans to become pregnant while
participating in the study. A positive urine pregnancy test at
Screening is exclusionary.

9. Any clinically significant concomitant disease or condition that
could interfere with, or for which the treatment of might interfere
with, the conduct of the study, or that would, in the opinion of the
investigator, pose an unacceptable risk to the subject in this study.
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Intervention characteri:

Participant characteristics

Outcomes

Hybrid
closed-loop
system

AHCL system
(MiniMed 780G )
+(CGM)
components
(Guardian 4
Sensor and
Guardian 4
transmitter, and
Medtronic's
newest Synergy
CGM system)

Standa
rd
insulin
therap
y

MDI or
continu
ous
subcut
aneous
insulin
infusio
n
therapy
)+

will
underg
02
weeks
of
blinded
CGM
(Guardi
an 3
sensor
and
transmi
tter
CGM
system
) at the
end of
the
RCT
phase
(weeks
11-13).

Duration of
trial
3 months

Dosing
freque
ncy
Continu
ous

(pump)
/MDI

Total
number of
participant
s (n)

80
participants

Number
of
particip
ants in
hybrid
closed-I
oop
system
(n)

37
participa
nts

Number
of
particip
ants in
standar
d
insulin
delivery
43
participa
nts

Age
group

Children

and

youth (
between

7-27
years)

93

d

Primary point

Q dq dAnaint

Glycaemic control
as measured by
glycated hemoglobin
(HbA1C) from blood
samples.

y P

* Glycaemic control as
measured by
percentage of time in

range (3.9 — 10mmol/L),

by way of CGM data
analysis.

* Glycaemic outcomes
via CGM data for %
CGM time below
3.0mmol/L

« Glycaemic outcomes
via CGM data for %
CGM time below
3.9mmol/L

* Glycaemic outcomes
via CGM data for %
CGM time above
10.0mmol/L

* Glycaemic outcomes
via CGM data for %
CGM time above
13.9mmol/L

Glucose target
Patients in the AHCL

group spent on average

8.4 hours more in the

target glucose range of 70
to 180 mg/dl than those in

the control group.

Glycated
haemoglobin A1c
At 13 weeks, the
mean (+SD)
glycated
hemoglobin
decreased

- in the AHCL group
: from 10.5+1.9% to
8.1+1.8%

-in the control
group : 10.4+1.6%
to 10.6+1.8%
(remained relatively
consistent )

(baseline-adjusted
between-group
difference, -2.5
percentage points;
95% confidence
interval [CI], -3.1 to
-1.8; P<0.001).



Trial 12
M. B. Christensen et al. 2025
NCT04914910

Study characteristics

Auth NCT

or-ye Num Study Coun Cente Blindin
ar ber  Design try rs g
M.B. NCTO Rando Denm Single- No
Christ 4914 mised ark center (open-l
ense 910  Controll abel)
net ed Trial

al. (RCT)-c

2025 rossove

r

Intervention characteristics

Random

isation

NA -

crossov

ertrials  Funding

NA Yes
Partly
funded by
an
unrestrict
ed grant
from
Medtronic
AJS.

Inclusion criteria

Age 18-75 years

Type 1 diabetes 22 years.

HbA1c >=58 mmol/mol

Insulin pump treatment 212 months

CGM or isCGM use 26 months

Novorapid use 21 week

Carbohydrate counting and use of the insulin
pump bolus calculator for most snacks and meals.
8. Carbohydrate intake >80 grams per day
(assessed by review of intake recorded in the insulin
pump during the 2 weeks prior to the screening visit)

€@ o> @Y=

)

Exclusion criteria

1. Breast-feeding, pregnancy or planning to become pregnant.

2. Use of anti-diabetic medicine (other than insulin),
corticosteroids or other drugs affecting glucose metabolism during
the study period or within 30 days prior to study start.

3. Use of hybrid closed-loop systems

4. Daily use of paracetamol (acetaminophen)

5. Alcohol or drug abuse.

6. Severe cardiac disease or retinopathy contraindicating HbA1c
<53 mmol/mol.

7. Other concomitant medical or psychological condition that
according to the investigator's assessment makes the person
unsuitable for study participation.

8. Lack of compliance with key study procedures at the discretion
of the investigator.

Participant characteristics

9. Unacceptable adverse events at the discretion of the

investigator.

Outcomes

Standa

rd
Hybrid insulin Dosing
closed-loop therap Duration of freque
system y trial ncy
(AID) Automated Insulin = 14 weeks Continu
insulin delivery -  pump + ous
MiniMed 780G CGM/is insulin
system CGM infusion

Number
of
particip
ants in
hybrid
Total closed-I
number of oop
participant system
s (n) (n)
40 20
participants  participa
nts

Q dq Anaint

Number

of

particip

ants in

standar

d

insulin  Age

delivery group Primary endpoint
20 Adult (18 The primary
participa -75 endpoint was
nts years) change in time in

range (TIR: 3-:9-10-0
mmol/L) from
baseline to week 14.

94

y P

« The secondary
outcomes were :

« The difference in the
change in time above
range (TAR; > 10.0
mmol/L, > 13.9 mmol/L)
« Time below range
(TBR; < 3.9 mmol/L, <
3.0 mmol/L)

» Mean sensor glucose
(SG)

« Standard deviation
(SD) of mean SG

« Coefficient of variation
(CV)

* HbA1c

« Body weight and total
daily insulin dose
(TDD).

Glucose target

-In the AID group: TIR
increased by 18.7%
-In the UC group: TIR
remained unchanged

(95% confidence interval
[CI] = 14.5, 22.9%)
(P <.0001)

Glycated
haemoglobin A1c
Hemoglobin A1c
-In the AID group :
decreased by 10.0
mmol/mol (95% Cl
=7.0,13.0
mmol/mol) (0.9%
[95% Cl = 0.6%,
1.2%])

-In the UC group :
but remained
unchanged

(P <.0001)



Trial 13

Lee et al. 2023
ISRCTN56898625

Study characteristics

NCT
Autho Numb Study Countr
r-year er Design y
Leeet ISRCT Randomis United Multi-ce
al. N5689 ed Kingdo nter
2023 8625 Controlle m
d Trial Englan
(RCT) d
Northe
m
Ireland
Scotla
nd

Intervention characteristics

Centers Blinding

No
(open-lab
el)

Randomis

ation

NA -

crossover

trials Funding

Yes (1:1) Yes
National
Institute for
Health
Research
(NIHR) (UK)

Inclusion criteria

1. Between 18 and 45 years of age (inclusive)

2. A diagnosis of type 1 diabetes (T1D), as defined by WHO (a
chronic condition in which the pancreas produces little or no
insulin by itself, characterized by deficient insulin production
and a requirement for daily administration of insulin), for at

least 12 months

3. A viable pregnancy confirmed by ultrasound, up to 13 weeks

and 6 days gestation

4. Currently on intensive insulin therapy (=3 injections or CSlII).
This includes women using sensor augmented pumps and/or
hybrid closed-loop systems other than CamAPS FX.

5. Willingness to use the study devices throughout the trial

6. HbA1c level 248 mmol/mol (26.5%) at booking (first
antenatal contact) and <86 mmol/mol (£10%) at point of
randomization. A CGM or Libre GMI (glucose management
indicator) 248 mmol/mol (26.5%) or <86 mmol/mol (<10%) may

also be used.

7. Able to provide informed consent

8. Have access to email

Participant characteristics

Exclusion criteria

1. Non-type 1 diabetes

2. Any other physical or psychological disease which, in the opinion of the
investigator, is likely to interfere with the normal conduct and interpretation of
the study results e.g. untreated coeliac disease or untreated hypothyroidism
3. Current treatment with drugs known to interfere with glucose metabolism as

judged by the investigator such as high dose systemic corticosteroids,

non-selective beta-blockers and MAQ inhibitors

4. Known or suspected allergy against insulin

5. Women with advanced nephropathy (eGFR <45), severe autonomic
neuropathy, uncontrolled gastroparesis or severe proliferative retinopathy, as

judged by the investigator, that is likely to interfere with the normal conduct of

the study and interpretation of study results
6. Very good or very poor glycaemic control i.e. first antenatal HbA1c
<48mmol/mol (<6.5%) and current HbA1c >86mmol/mol (>10%). A CGM or
Libre GMI (glucose management indicator) <48 mmol/mol (<6.5%) or >86
mmol/mol (>10%) may also be used. Women who enter pregnancy with HbA1c

or GMI >86 mmol/mol (>10%) may participate if they achieve HbA1c or GMI
<86 mmol/mol (£10%) before randomization.

7. Total daily insulin dose 21.5 IU/kg at recruitment.

8. Severe visual or hearing impairment.
9. Unable to speak and understand English.

Outcomes

Hybrid closed-loop
system

CamAPS FX app
(closed-loop),
Dexcom G6
continuous glucose
monitor

Standar
d
insulin
therapy
Standar
d
open-loo
p insulin
pump
therapy
+CGM

Duration of
trial
24 weeks

Dosing
frequenc
y
Continuo
us insulin
infusion

Total number
of
participants
(n)

124 women

Number
of
participa
nts in
hybrid
closed-lo
op
system
(n)

61
participant
s

Number

of

participa

nts in

standard

insulin Age

delivery  group

63 Pregnant

participant women

s between
18 and 45
years of
age

95

Primary

Percentage of time
spent with glucose levels
between 3.5-7.8 mmol/L
based on CGM levels
between 16 weeks
gestation and delivery.

Data for the intervention
group will be collected
as part of the data
collection from the AiD
closed-loop system.

Data for the control
group will be collected
using software provided
by the CGM
manufacturer.

Yy
1. The time spent with CGM
glucose levels above and
below target range
(TAR>7.8mmol/L,
TBR<3.5mmol/L), mean
CGM glucose and CGM
glucose variability measures
(CV, SD)
2. The frequency and
severity of hypoglycaemia
episodes defined as CGM
glucose levels TBR <3.5
mmol/L (level 1
hypoglycaemia) and TBR
<3.0 mmol/L (level 2
hypoglycaemia) for at least
15 min. Distinct episodes
must be separated for at
least 30 min.
3. The international
consensus targets for
glycaemic assessment; TIR
3.5-7.8 mmol/L >70% (16hr
48 min), TAR >7.8mmol/L
<25% (6 h), TBR <3.5
mmol/L <4% (1 h), and TBR
<8.0 mmol/L <1% (15 min)
4. The Low Blood Glucose
Index (LBGI) and High Blood
Glucose Index (HBGI)
measures
5. Where possible, blood
samples will be collected at
baseline, 24-26 weeks,
34-36 weeks for HbA1c
testing to assess the change
in the maternal level.
Samples will be stored for
further metabolic studies
(optional).
6. CGM glucose levels
during the first (<12 weeks 6
days gestation), second
(13-27 weeks 6 days
gestation) and third
trimesters (28 weeks until
delivery)
7. CGM glucose levels
during the 24 h (midnight to
midnight) and overnight time
23.00-07.00

target

The mean percentage of time
that the maternal glucose level
was in the target range was

-In the closed-loop group:
68.2£10.5%

-In the standard-care group:
55.6£12.5%

(mean adjusted difference, 10.5

percentage points; 95%
confidence interval [Cl], 7.0 to
14.0; P<0.001)

Glycated
haemoglobin A1c
Lower glycated
hemoglobin levels
favouring closed-loop

(difference, -0.31
percentage points; 95%
Cl, -0.50 to -0.12)
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Trial 14
J. Ware et al., 2022
NCT02925299

Study characteristics

NCT
Num
ber
NCTO
2925
299

Study
Design
Rando
mised
Controll
ed Trial
(RCT)

Coun
try
Unite
d
Kingd
om
Unite
d
State
s

Cente
rs
Multi-c
enter

Blindin
g

No
(open-I
abel)

Random

isation

NA -

crossov

er trials  Funding

Yes (1:1) Yes
National
Institute of
Diabetes
and
Digestive
and
Kidney
Diseases.

Inclusion criteria

1. Age 26 and <19 years

2. Type 1 diabetes as defined by WHO (51) for at
least 1 year [WHO definition: 'The aetiological type
named type 1 encompasses the majority of cases
with are primarily due to beta-cell destruction, and
are prone to ketoacidosis. Type 1 includes those
cases attributable to an autoimmune process, as
well as those with beta-cell destruction for which
neither an aetiology nor a pathogenesis is known
(idiopathic). It does not include those forms of
beta-cell destruction or failure to which specific
causes can be assigned (e.g. cystic fibrosis,
mitochondrial defects, etc.)."]

3. Use of an insulin pump for at least 3 months, with
good knowledge of insulin self-adjustment by
subject or caregiver as judged by the investigator

4. Using U-100 rapid acting insulin analogues insulin

Aspart or Lispro only

5. Willing to perform regular finger-prick blood
glucose monitoring, with at least 4 blood glucose
measurements per day day

6. Screening HbA1c = 7.0% (53 mmol/mol) and <10
% (86mmol/mol) based on analysis from local
laboratory

7. Literate in English

8. Willing to wear glucose sensor

Willing to wear closed-loop system at home
Willing to follow study specific instructions
Willing to upload pump and CGM data at regular
intervals

Access to WiFi.

Lives with someone who is trained to administer
intramuscular glucagon and is able to seek
emergency assistance

96

Exclusion criteria

1. Living alone

2. Current use of any closed-loop system

3. Any other physical or psychological disease likely to interfere
with the normal conduct of the study and interpretation of the
study results as judged by the investigator

4. Untreated coeliac disease, adrenal insufficiency, or untreated
thyroid disease

5. Current treatment with drugs known to interfere with glucose
metabolism, e.g. systemic corticosteroids, non-selective
beta-blockers and MAO inhibitors etc.

6. Known or suspected allergy to insulin

7. Clinically significant nephropathy (eGFR < 45ml/min) or on
dialysis, neuropathy or active retinopathy (defined as presence of
maculopathy or proliferative changes) as judged by the
investigator

8. Recurrent incidents of severe hypoglycaemia (>1 episode)
during the previous 6 months (adolescents: severe
hypoglycaemia is defined as an event requiring assistance of
another person to actively administer carbohydrates, glucagon, or
take other corrective actions including episodes of hypoglycaemia
severe enough to cause unconsciousness, seizures or
attendance at hospital; children: severe hypoglycaemia is defined
as an event associated with a seizure or loss of consciousness)
9. Recurrent incidents of diabetic ketoacidosis (>1 episode)
during previous 6 months

10. Unwilling to avoid regular use of acetaminophen

11. Lack of reliable telephone facility for contact

12. Total daily insulin dose 2 2 |U/kg/day

13. Total daily insulin dose < 15 IU/day

14. Pregnancy, planned pregnancy, or breast feeding

15. Severe visual impairment

16. Severe hearing impairment

17.Seizure disorder

18. Medically documented allergy towards the adhesive (glue) of
plasters or unable to tolerate tape adhesive in the area of sensor
placement

19. Serious skin diseases (e.g. psoriasis vulgaris, bacterial skin
diseases) located at places of the body, which potentially are
possible to be used for localisation of the glucose sensor)

20. lllicit drugs abuse

21. Subject is currently abusing prescription drugs

22. Alcohol abuse

23. Use of pramlintide (Symlin), or other non-insulin glucose
lowering agents including sulphonylureas, biguanides, DPP4-24.
Inhibitors, , GLP-1 analogues, SGLT-1/ 2 inhibitors at time of
screening

25. Shift work with working hours between 10pm and 8am

26. Sickle cell disease, haemoglobinopathy, or has received red
blood cell transfusion or erythropoietin within 3 months prior to
time of screening

27. Eating disorder such as anorexia or bulimia

28. Employed by Medtronic Diabetes or with immediate family
members employed by Medtronic Diabetes



Intervention characteristics

pant characteristics

Outcomes

Hybrid
closed-loop
system
Closed-loop in
the USA is
FlorenceM
(Medtronic 640G
pump and
Guardian3
sensor)
Closed-loop in
the UK is
FlorenceX
(DANA pump
and Dexcom
sensor)

Standa
rd
insulin
therap
y
Standa
rd
open-lo
op
insulin
pump
therapy
+CGM

Dosing
Duration of freque
trial ncy
6 months Continu
ous
insulin
infusion

Total
number of
participant
s (n)

133
participants

Number

of Number
particip of

ants in  particip
hybrid ants in
closed-l standar
oop d
system insulin
(n) delivery
65 68
participa participa
nts nts

Age
group
Adults
aged 26
and <19
years

97

Primary endpoint
The primary
outcome is the
centralised
measurement of
glycated
haemoglobin
(HbA1c) at 6
months.

[Time Frame: HbA1c
will be taken at
baseline, 3 and 6
months]

Secondary endpoint

« Time spent in the
target glucose range
(3.9 to 10mmol/l) (70 to
180mg/dl) [Time Frame:
6 months]

« Time spent below
target glucose
(3.9mmol/l)(70mg/dl)
[Time Frame: 6 months]
» Time spent above
target glucose (10.0
mmol/l) (180 mg/dl)
[Time Frame: 6 months]
* Mean and standard
deviation or percentiles
sensor glucose [Time
Frame: 6 months]

« Coefficient of variation
of glucose levels [Time
Frame: 6 months]

« Time with glucose
levels < 3.5 mmol/l (63
mg/dl) [Time Frame: 6
months]

« Time with glucose
levels <3.0 mmol/l (54
mg/dl) [Time Frame: 6
months]

« Time with glucose
levels in significant
hyperglycaemia
(glucose levels > 16.7
mmol/l) (300mg/dl)
[Time Frame: 6 months]

Glucose target

Time with glucose in target
range of 3:9—10-0 mmol/L
was 6-7 percentage points
(95% Cl 2:2to 11-3;
p=0-0043) higher in the
closed-loop group.

Glycated
haemoglobin A1c
At 6 months,
HbA1c was lower in
the closed-loop
group than in the
control group

(between-group
difference -3-5
mmol/mol

(95% CI -6-5t0 -0-5
[-0-32 percentage
points, -0-59 to
-0-04]; p=0-023)

Specifically,

Mean HbA1c
decreased from 66
mmol/mol (SD 8;
8:2% [SD 0-7]) at
baseline to 60
mmol/mol (12;
7:6% [1:1%]) at 6
months

compared with a
smaller change in
the control group
(from 67 mmol/mol
[8; 8:3% [0-7]] at
baseline to 64
mmol/mol [8; 8:1%
[0-8]] at 6 months).



Trial 15
D. Elleri et al., 2013

NCT01074801
Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
D. NCTO Rando Camb 3 No NA Yes 1. The subject is between 12 and 18 years of age 1. Non-type 1 diabetes mellitus including those secondary to
Elleri 1074 mised ridge center (open-l National  (inclusive) chronic disease
etal., 801 Controll  Unive s abel) Institute of 2. The subject has had type 1 diabetes, as defined 2. Any other physical or psychological disease likely to interfere
2013 ed Trial  rsity Diabetes by WHO for at least 1 year or is confirmed C-peptide with the normal conduct of the study and interpretation of the
(RCT)-c Hospi and negative study results
rossove tal, Digestive 3. The subject will have been on insulin pump for at 3. Current treatment with drugs known to interfere with glucose
r Lond and least 3 months, with good knowledge of insulin metabolism such as systemic corticosteroids, non-selective
on Kidney self-adjustment beta-blockers and MAO inhibitors
and Diseases 4. HbA1c < 12% based on analysis from central 4. Known or suspected allergy against insulin
Norwi laboratory 5. Subjects with clinical significant nephropathy, neuropathy or
ch proliferative retinopathy as judged by the clinician

Total daily insulin dose >= 2 IU/kg

Postmenarchal girls who are pregnant or intending to become
pregnant or are breastfeeding

Any coexisting cardiac and respiratory condition (including
asthma)

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid  ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
Closed-loop Standa 36 hours Continu 24 12 12 ‘Young The primary Secondary outcomes Closed-loop basal insulin  Time in target
system rd ous adolescent adolesc adolesc people outcome measure is  include: delivery increased 270% threshold
pump insulin s ents ents aged time spent with (i) Total and basal percentage time when was recorded in all
therapy infusion 12-18 plasma glucose insulin delivery between glucose was in the target  subjects during
years concentration in the  24:00 on Day 1 and range closed-loop basal
target range 08:00 on Day 3 (36 (median 84% [interquartile insulin delivery,
(3.9-10.0 mmol/L) hours) range 78-88%] vs. 49% whereas during
between 24:00 on (ii) CGM glucose levels  [26-79%)], P = 0.02) conventional pump
Day 1 to 08:00 on between 24:00 on Day therapy, only one
Day 3. 1 and 08:00 on Day 3 Plasma glucose levels third of participants
(36 hours) were in the target range presented a
100% of the time on 17 of = comparable
24 participants during outcome.
closed-loop insulin
delivery at night If extrapolated to

long-term control,
the improved
glucose levels
could represent a
21% fall in HbA1c

98



Trial 16
E. Renard et al., 2019
NCT02509429

Study characteristics

Randomis
ation
NCT NA -
Autho Numb Study Countr crossover
r-year er Design y Centers Blinding trials Funding Inclusion criteria Exclusion criteria
E. NCTO Randomis France 4 No NA NA 1. Age from 7 to 12 1. Unwillingness of one parent or the legally responsible party to be present
Renar 25094 ed centers  (open-lab 2. Puberty status at Prader 1 during all study procedures
det 29 Controlle el) 3. Diabetes diagnosed according to WHO criteria since more 2. Expected use of acetaminophen-containing drugs
al., d Trial than 1 year 3. Any disease or therapy (except insulin) affecting glucose metabolism during
2019 (RCT) 4. Fasting plasma C-peptide level <0.2 ng/ml for a fasting previous month

blood glucose level < 180 mg/dI

5. At least one positiveness for plasma antibodies against
pancreatic islets: IAA, 1A2, GAD, ICA or ZnT8, since diagnosis
of diabetes

6. Treatment of diabetes by insulin pump since more than 6
months

7. HbA1c level below 8.5%

8. Trained in carbohydrate counting

9. Lack of any associated disease or therapy (except insulin)
affecting glucose metabolism

10. Willingness to follow all study procedures

11. Informed consent signed by patient and parent or legally
responsible party

12. Patient must be affiliated or beneficiary of a social medical
insurance

4. Impaired cognitive or psychological abilities which may result in defective
adherence to study procedures

5. Active enrollment in another clinical trial or participation in a study within 30
days or participation in previous studies resulting in a cumulated annual income
which would exceed 4500 €

Intervention characteristics Participant characteristics Outcomes
Number
of
participa Number
nts in of
hybrid participa
Standar Total number closed-lo nts in
d Dosing of op standard
Hybrid closed-loop insulin  Duration of frequenc participants  system insulin Age Glycated
system therapy trial y (n) (n) delivery  group Primary y target haemoglobin A1c
Avrtificial Pancreas Standar 48 hour Continuo 24 Children NA NA Children Time spent with blood + Percent time spent with Overnight (22:00-08:00) per NA
system - Insulin d Insulin us insulin 7-12 years glucose <70 mg/dl from  blood glucose <70mg/dl over cent CGM time below 3.9
therapy with Pump infusion old 22:00 to 08:00, over two  two consecutive days (48h)  mmol/L (primary outcome) was
Control-to-Range Therapy consecutive nights + Percent time spent with similar between artificial
algorithm - Insulin blood glucose level in pancreas & standard insulin
therapy 70-180 mg/dI range pump therapy
withThre « Percent time spent with
shold blood glucose level in Time in ranges 3.9 to 10.0 and
Low 80-150 mg/dI range from 3.9 to 7.8 mmoL/L and mean
Glucose 22:00 to 08:00 over two CGM were all significantly
Suspend consecutive nights improved with CL (P < 0.001).

+ Percent time spent with
blood glucose level in
70-180 mg/dI range over two
consecutive days (48h)

+ Mean blood glucose level
from 22:00 to 08:00, over
two consecutive nights

+ Mean blood glucose level
over two consecutive days
(48h)

+ Number of needed
interventions by the patients,
the parents, and by the
investigational team, to treat
hypoglycemia during 65
hours of each investigational
session

+ Number of needed
interventions by the patients,
the parents, and by the
investigational team, to fix
issues related to the
functioning of the insulin
delivery system during 65
hours of each investigational
session

« Score of the Artificial
Pancreas Acceptance
Questionnaire at time of
inclusion (at Visit 2) and 5 to
6 weeks after inclusion (i.e at
Visit 4)

« Score of the Hypo Fear
Survey at time of inclusion
(at Visit 2) and 5 to 6 weeks
after inclusion (i.e at Visit 4)

99

These results were confirmed
over the whole 48 hour.



Trial 17
PY Benhamou et al., 2019

NCT02987556
Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
PY NCTO Rando Franc Multi-c No Yes (1:1) Yes 1. Type 1 diabetic patient for at least two years 1. Patient with any serious illness that may impair study
Benh 2987 mised e enter  (open-l French 2. Patient treated by external insulin pump for at participation
amou 556  Controll abel) Innovation least 6 months 2. Patient having a treatment known to have a significant
etal., ed Trial Fund, 3. Patient with HbA1c < 10%; dosage of less than 4  interference on the glycemia.
2019 (RCT) Diabeloop months done in analysis laboratory medical or 3. Patient enjoying a measure of legal protection

equivalent. 4. Pregnant woman or likely to be
4. Patient requiring a daily dose of insulin < 50 units
5. Patient domiciled in an area with Global System
for Mobile Communication (GSM)

6. Not isolated patient, not living alone, or having a
person "resource" living nearby and having a phone
and the key of its place of residence

7. Patient not envisaging a journey outside France
during the "closed-loop" period

8. Patient aged over 18 years

9. Patient affiliated to Social Security

10. Patient who agreed to participate in the study
and who signed an informed consent

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint Glucose target haemoglobin A1c
DIABELOOP Usual 12-weeks  Continu 68 33 35 Adult Percentage of time  « Percentage of time The proportion of time that NA
System System periods ous participants = participa participa (218 spent in the tight spent in the glycemic the glucose concentration
(closed-loop) (open-l separated insulin nts nts years) glycemic control range 70-180 mg/dl, was within the target
oop) by a infusion area 70-180 mg/dl 80-140 mg/dl and in range was
Wash-out continuously blood glucose >180 - significantly higher in the
period of at measured for 12 mg/dL during nights and DBLG1 group (68:5% [SD
least one weeks during 24 hours for 12 9-4] than
month weeks [Time Frame: - the sensor-assisted
During 24 hours for 12 pump group (59-:4% [SD
weeks] 10-2];

* Measurement of
HbA1c at the onset and = mean difference 9-2%
at the end of each [95% CI 6-4 to 11-9];
period of treatment p<0-0001)
[Time Frame: During 12
weeks for each period
of treatment]

Dosage of HbA1c every
3 months

« Average blood
glucose levels
throughout the full
period [Time Frame:
During 12 weeks for
each period of
treatment]
measurement of
glucose by CGM

« Calculated risks of
hypo- and
hyperglycemia (LBGlI,
HBGI) throughout the
full period during 12
weeks [Time Frame:
Throughout the full
period during 12 weeks]
« Total supplies of
insulin during tests
[Time Frame: During 12
weeks for each period]
* Number of
hyper-glycemic events
defined by American
Diabetes Association

100
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Trial 18
M. Tauschmann et al., 2018

NCT02523131
Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
M. NCTO Rando Unite Multi-c No NA Yes 1. The subject is at least 6 years or older [with equal 1. Non-type 1 diabetes mellitus including those secondary to
Tausc 2523 mised d enter  (open-l JDRF, proportion of youth (6 to 21 years) and adults (22 chronic disease
hman 131 Controll  Kingd abel) NIHR, years and older)] 2. Subject using real-time CGM on regular basis in preceding 3
n et ed Trial om and 2. The subject has type 1 diabetes, as defined by months
al., (RCT)-c  Unite Wellcome WHO for at least 1 year or is confirmed C-peptide 3. Any other physical or psychological disease likely to interfere
2018 rossove d Trust. negative with the normal conduct of the study and interpretation of the
r State 3. The subject will have been an insulin pump user  study results as judged by the investigator
s for at least 3 months, with good knowledge of insulin ' 4. Untreated coeliac disease or thyroid disease or subject is being

self-adjustment as judged by the investigator treated for hypothyroidism at time of screening

4. The subject is treated with one of the rapid acting 5. Current treatment with drugs known to interfere with glucose
insulin analogues (insulin Aspart, Lispro or Glulisine) metabolism, e.g. systemic corticosteroids, non-selective

5. The subject is willing to perform regular capillary  beta-blockers and MAO inhibitors etc.

blood glucose monitoring, with at least 4 blood 6. Known or suspected allergy to insulin

glucose measurements taken every day 7. Subjects with clinically significant nephropathy (eGFR <

6. Screening HbA1c 2 7.5% (58.5mmol/mol) and < 45ml/min) or on dialysis, neuropathy or active retinopathy (defined
10 % (86mmol/mol) based on analysis from local as presence of maculopathy or proliferative changes) as judged
laboratory or equivalent [with equal proportion of by the investigator

subjects above and below HbA1c 8.5% 8. Adults: one or more episodes of severe hypoglycaemia as
(69mmol/mol)] defined by American Diabetes Association (33) in preceding 6

7. The subject is literate in English months; Youth: recurrent incidents of severe hypoglycaemia

8. The subject is willing to wear glucose sensor during the previous 6 months (Adults and adolescents: severe

9. The subject is willing to wear closed loop system  hypoglycaemia is defined as an event requiring assistance of

at home another person to actively administer carbohydrates, glucagon, or
10. The subject is willing to follow study specific take other corrective actions including episodes of hypoglycaemia
instructions severe enough to cause unconsciousness, seizures or

11. The subject is willing to upload pump and CGM  attendance at hospital; children: severe hypoglycaemia is defined
data at regular intervals as an event associated with a seizure or loss of consciousness);
12. The subject is willing to restrict alcohol 9. Random C-peptide > 100pmol/l with concomitant plasma
consumption to < 2 units per day throughout the glucose >4 mmol/l (72 mg/dl)

study period 10. Regular use of acetaminophen

13. Female subjects of child bearing age should be  11. Lack of reliable telephone facility for contact
on effective contraception and must have a negative = 12. Total daily insulin dose 2 2 |U/kg/day

urine-HCG pregnancy test at screening. 13. Total daily insulin dose < 15 IU/day

14. The subject lives with someone who is trained to  14. Pregnancy, planned pregnancy, or breast feeding
administer intramuscular glucagon and is able to 15. Severe visual impairment

seek emergency assistance. 16. Severe hearing impairment

15. The subject has access to WIFi at home. 17. Significantly reduced hypoglycaemia awareness in subjects

18 year and older (screening Gold score > 4)

18. Subjects using implanted internal pace-maker

19. Patients with medically documented allergy towards the
adhesive (glue) of plasters or Subject is unable to tolerate tape
adhesive in the area of sensor placement

20. Serious skin diseases (e.g. psoriasis vulgaris, bacterial skin
diseases) located at places of the body, which potentially are
possible to be used for localisation of the glucose sensor)

21. Subject is currently abusing illicit drugs

22. Subject is currently abusing prescription drugs

23. Subject is currently abusing alcohol

24. Subject is using pramlintide (Symlin) at time of screening
25. Subject has elective surgery planned that requires general
anaesthesia during the course of the study

26. Subject is a shift worker with working hours between 10pm
and 8am

27. Subject has a sickle cell disease, haemoglobinopathy; or has
received red blood cell transfusion or erythropoietin within 3
months prior to time of screening

28. Subject plans to receive red blood cell transfusion or
erythropoietin over the course of study participation

29. Subject diagnosed with current eating disorder such as
anorexia or bulimia

30. Subject plans to use significant quantity of herbal preparations
(use of over the counter herbal preparation for 30 consecutive
days or longer period during the study) or significant quantity of
vitamin supplements (four times the recommended daily
allowance used for 30 consecutive days or longer period during
the study) during the course of their participation in the study
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Intervention characteristics

pant characteristics

Outcomes

Standa

rd
Hybrid insulin
closed-loop therap Duration of
system y trial
Hybrid Sensor 12 weeks
closed-loop -augm
system therapy  ented

pump

therapy

Dosing
freque
ncy
Continu
ous
insulin
infusion

Total
number of
participant
s (n)

86
participants
(42 youth
and 42
adults)

Number

of Number

particip of

ants in  particip

hybrid ants in

closed-l standar

oop d

system insulin Age

(n) delivery group Primary endpoint
46 46 Participa Time spent in the
participa participa nt (26 target glucose range
nts nts years) from 3.9 to 10.0

mmol/l (70 to
180mg/dl) based on
CGM glucose levels
in both arms for the
12 week intervention
phase
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Secondary endpoint
» HbA1c at the end of
treatment period [Time
Frame: HbA1c will be
taken at the end of
12-week study
intervention.]

« Time spent below
target glucose
(3.9mmol/l)(70mg/dl)
[Time Frame: 12 week
intervention phase]

« Time spent above
target glucose (10.0
mmol/l) (180 mg/dl)
[Time Frame: 12 week
intervention phase]

* Average of glucose
levels [Time Frame: 12
week intervention
phase]

« The time with glucose
levels < 3.5 mmol/l
(63mg/dl) and <2.8
mmol/l (50mg/dl) [Time
Frame: 12 week
intervention phase]

* The time with glucose
levels in the significant
hyperglycaemia
(glucose levels > 16.7
mmol/l) (300mg/dI)
[Time Frame: 12 week
intervention phase]

« Total, basal and bolus
insulin dose [Time
Frame: 12 week
intervention phase]

» AUC of glucose below
3.5mmol/l (63mg/dI)
[Time Frame: 12 week
intervention phase]

« Standard deviation of
glucose levels [Time
Frame: 12 week
intervention phase]

« Coefficient of variation
of glucose levels [Time
Frame: 12 week
intervention phase]

* Number of pump
suspend events [Time
Frame: 12 week
intervention phase]

+ Change of body
weight from screening
to end of study [Time
Frame: 12 week
intervention phase]

Glucose target

The proportion of time that
glucose concentration was
within the target range
was in the closed-loop
group (65%, SD 8) -
significantly higher
compared with the control
group (54%, SD 9)

(mean difference in
change 10-8 percentage
points, 95% CI 8-2 to
13-5; p<0-0001).

Glycated
haemoglobin A1c
In the closed-loop
group, HbA1c was
reduced from a
screening value of
8:3% (SD 0-6) at
screening to

8:0% (SD 0-6) after
the 4-week run-in
and to

7-4% (SD 0-6) after
the 12-week
intervention period.

In the control
group, the HbA1c
values were 8:2%
(SD 0-5) at
screening

7-8% (SD 0-6) after
run-in

and 7:7% (SD 0-5)
after intervention

Reductions in
HbA1c percentages
were significantly
greater in the
closed-loop group
compared with the
control group

(mean difference in
change 0-36%,
95% C10-19 to
0-53; p<0-0001).



Trial 19
S. A. McAuley et al., 2022

NA
Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
S.A. NA Rando  Austr NA No NA Yes « Age 260 years « Non-type 1 diabetes (including diabetes secondary to chronic
McAu mised  alia (open-I JDRF « Type 1 diabetes (consistent with ADA disease)
ley et Controll abel) (Juvenile  classification) for 210 years, as judged by the « Use of closed-loop insulin delivery within the past 3 months
al., ed Trial Diabetes  Investigator * Nephropathy with eGFR <30 mL/min/1.73m2, measured within
2022 (RCT)-c Research  « Using insulin pump therapy (21-year pump past 3 months, or on dialysis
rossove Foundatio = experience), with established insulin delivery « Use of any glucose-lowering agent other than insulin within the
r n) settings past 3 months
the « Treated with a rapid-acting insulin analogue « Corticosteroid medication within the past 3 months (or
Diabetes  « HbA 1c £10.5% (<91 mmol/mol) anticipated during the study period)
Australia  + Able to use the study devices (with or without « Inability to tolerate adhesives in the area of sensor placement
Research caregiver assistance, though able to troubleshoot (e.g. due to skin disease, intolerance
Program  independently during device use) to adhesives)
St « English language proficiency « Untreated coeliac disease or other malabsorption
Vincent’s Internet and cellular phone coverage at home » Uncontrolled thyroid disease
Hospital < Understands study protocol; willing and able to « Clinically significant gastroparesis
(Melbourn meet all protocol requirements « Haemoglobinopathy, sickle cell disease, or has received red
e) blood cell transfusion or erythropoietin
Research within past 3 months
Endowme « Uncontrolled hypertension (blood pressure: diastolic >100
nt Fund mmHg or systolic >160 mmHg)

« History of myocardial infarction, severe uncontrolled heart
failure, unstable angina, transient

ischemic attack, stroke, or thromboembolic disease in the past 3
months

« Visual or hearing impairment precluding use of the study devices
« Clinical diagnosis of moderate or severe dementia

« Any severe or unstable physical or psychological condition
which, as judged by the Investigator,

could compromise the ability to meet protocol requirements or
interpretation of study results
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Intervention ch

racteristics

Participant characteristics

Outcomes

Hybrid
closed-loop
system
Closed-loop
therapy

Standa
rd
insulin
therap
y
Sensor
-augm
ented
pump
therapy

Duration of
trial
4 months

Number
of
particip
ants in
hybrid
Total closed-I
Dosing number of oop
freque participant system
ncy s (n) (n)
Continu = 30 15
ous participants  participa
insulin nts
infusion

Number

of

particip

ants in
standar

d

insulin  Age
delivery group
15 Adult
participa (260
nts years)

Primary endpoint
Time in range (TIR;
3.9-10.0 mmol/L).
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Secondary endpoint

« Functional ability

» Katz ADLs

« Lawton-Brody
Instrumental ADLs

« Frailty

« FRAIL scale

* Mini Nutritional
Assessment

« Sarcopenia SARC-F 1
« Walking speed
(m/sec)

« Grip strength*

« Physical Activity

« Diabetes-related
ambulance attendances
Diabetes-related
hospitalizations
Incident falls

Incident delirium
Incident pressure sores
Incident infections
Cognitive functioning
outcomes

Montreal Cognitive
Assessment (MoCA)
Mini-Mental State
Assessment (MMSE)
Verbal 1Q — National
Adult Reading Test
Executive functioning:
Trails Making Task B
Psychomotor speed
Symbol Digit Modalities
Test

Trails Making Task A
Grooved pegboard
(dominant)

Grooved pegboard
(non-dominant)

Glucose target

The mean TIR during

the closed-loop stage :
75.2% (6.3)

the sensor-augmented
pump stage : 69.0% (9.1)

(difference 6.2 percentage
points [95% Cl 4.4, 8.0]; P
<0.0001)

All prespecified CGM
metrics favored closed
loop over
sensor-augmented pump;
benefits were greatest
overnight.

Glycated
haemoglobin A1c
There was no
significant
difference in HbA1c
between
closed-loop versus
sensor-augmented
pump stages (7.3%
[IQR, 7.1-7.5] (56
mmol/mol [54-59])
vs. 7.5% [7.1-7.9]

(59 mmol/mol
[54-62),
respectively; P =
0.13)



Trial 20
E. Isganaitis et al., 2019
NCT03563313

Study characteristics

Auth NCT
orye Num Study Coun Cente
ar ber  Design try rs
E. NCTO Rando  Unite Multi-c
Isgan 3563 mised d enter
aits 313  Controll = State
etal., ed Trial s
2019 (RCT)-c

rossove

r

Intervention characteristics

Blindin
g

No
(open-|
abel)

Random
isation
NA -
crossov
er trials
NA

Funding
Yes
University
of Virginia
Jaeb
Center for
Health
Research
National
Institute of
Diabetes
and
Digestive
and
Kidney
Diseases
(NIDDK)
Tandem
Diabetes
Care, Inc.
DexCom,
Inc.
Roche
Diagnosti
cs GmbH

Inclusion criteria

1. Clinical diagnosis, based on investigator
assessment, of type 1 diabetes for at least one year
and using insulin for at least 1 year.

2. Familiarity and use of a carbohydrate ratio for
meal boluses.

3. Age 214.0 years old.

4. For females, not currently known to be pregnant.
If female and sexually active, must agree to use a
form of contraception to prevent pregnancy while a
participant in the study. A negative serum or urine
pregnancy test will be required for all females of
child-bearing potential. Participants who become
pregnant will be discontinued from the study. Also,
participants who during the study develop and
express the intention to become pregnant within the
timespan of the study will be discontinued.

5. For participants <18 years old, living with one or
more parent/legal guardian knowledgeable about
emergency procedures for severe hypoglycemia
and able to contact the participant in case of an
emergency.

6. Willingness to suspend use of any personal CGM
for the duration of the clinical trial once the study
CGM is in use.

7. Willingness to use a regular insulin pump during
the study with no automatic insulin adjustment

based on glucose level when assigned to participate

in an SAP group

8. Investigator has confidence that the participant
can successfully operate all study devices and is
capable of adhering to the protocol.

9. Willingness to switch to lispro (Humalog) or
aspart (Novolog) if not using already, and to use no
other insulin besides lispro (Humalog) or aspart
(Novolog) during the study.

10. Total daily insulin dose (TDD) at least 10 U/day.
11. Willingness not to start any new non-insulin

glucose-lowering agent during the course of the trial.

Participant characteristics

Exclusion criteria

1. Concurrent use of any non-insulin glucose-lowering agent other
than metformin (including GLP-1 agonists, Symlin, DPP-4
inhibitors, SGLT-2 inhibitors, sulfonylureas).

2. Hemophilia or any other bleeding disorder.

3. A condition, which in the opinion of the investigator or
designee, would put the participant or study at risk.

4. Participation in another pharmaceutical or device trial at the
time of enrollment or during the study.

5. Employed by, or having immediate family members employed
by Tandem Diabetes Care, Inc. or TypeZero Technologies, LLC,
or having a direct supervisor at place of employment who is also
directly involved in conducting the clinical trial (as a study
investigator, coordinator, etc.); or having a first-degree relative
who is directly involved in conducting the clinical trial.

Outcomes

Hybrid

closed-loop

system
Closed |

system (t:slim X2
with Control-IQ
Technology &

Dexcom

CGM for 6

months)

Standa
rd
insulin
therap
y trial
Sensor 26 weeks
-augm

ented

pump

(SAP)

will use

an

insulin

pump

with no

automa

ted

insulin

deliver

yand a

study

CGM

(Dexco

m G6)

oop

G6

Dosing

Duration of freque

ncy
Continu
ous
insulin
infusion

Number
of
particip
ants in
hybrid
Total closed-I
number of oop
participant system
s (n) (n)
168 112
participants participa
nts

Number
of
particip
ants in
standar
d
insulin
delivery

Age
group

Glycated

Primary endpoint
The primary
outcome is time in
target range 70-180
mg/dL measured by
CGM in CLC group
vs. SAP group.

56
participa
nts

Participa
nt (214
years)
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Secondary endpoint
* CGM-measured %
above 180 mg/dL

* CGM Mean Glucose
« HbA1c at 26 Weeks
* CGM Time Below 70
* CGM Time Below 54
* CGM Time in Range
70-140 mg/dL

« Coefficient of
Variability

« Standard Deviation of

CGM

* CGM Time Below 60
« LBGI

* CGM Hypoglycemia
Events

* CGM Time >250

* CGM Time >300

* HBGI

* Number of
Participants With
HbA1c <7.0% at 26
Weeks

* Number of

Glucose target

Time in range (TIR)
increased by 13% with
CLC versus decreasing by
1% with SAP

(adjusted treatment group
difference = +13%

[+3.1 h/day]; 95%
confidence interval [Cl]
9-16, P <0.001),

haemoglobin A1c
The mean adjusted
difference in HbA1c
after 6 months was
0.30% in CLC
versus SAP

(95% CI -0.67 to
+0.08, P=0.13).
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Participants With
HbA1c <7.5% at 26
Weeks

» Number of
Participants With
HbA1c Improvement
From Baseline to 26
Weeks >0.5%

* Number of
Participants With
HbA1c Improvement
From Baseline to 26
Weeks >1.0%

* HbA1c Relative
Improvement From
Baseline to 26 Weeks
>10%

» Number of
Participants With
HbA1c Improvement
From Baseline to 26
Weeks >1.0% or HbA1c
<7.0% at 26 Weeks
HbA1c improvement
from baseline to 26
weeks >1.0% or HbA1c
<7.0% at 26 weeks

* HFS-II

* Hyperglycemia
Avoidance Scale

« Diabetes Distress
Scale

« Hypoglycemia
Confidence Scale

* INSPIRE Survey
Scores

« System Usability
Scores (SUS)

« Technology
Acceptance
Questionnaire

« Total Daily Insulin

« Basal:Bolus Insulin
Ratio

» Weight

« BMI



Trial 21
A. Dauber et al., 2013

NCT01421225
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
A. NCTO Rando Unite Single- No NA NA 1. Age < 7 years old 1. Any other chronic medical condition
Daub 1421 mised d center (open-I 2. Type 1 Diabetes (as diagnosed by outpatient 2. Weight below 10 kg as this is the minimal required weight for
eret 225 Controll State abel) endocrinologist) with duration greater than 6 months the amount of blood being drawn
al., ed Trial s 3. Treated with insulin pump therapy for greater than
2013 (RCT)-c 6 weeks
rossove

r

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint Glucose target haemoglobin A1c
Closed-loop Standa 48 hour Continu 10 children 10 10 6 Months  Time spent within « Peak post-prandial A trend toward a higher NA
Insulin Pump rd ous children children to7 target glucose range blood sugar between 8  mean nocturnal time
therapy Insulin insulin Years based on the AM and noon within target range was
Pump infusion (Child )  glucose meter « The number of noted for closed- versus
Therap measurements interventions for open-loop therapy
y between 10 PM and  hypoglycemia between
8 AM. The target 10 PM - 8 AM * not reaching statistical
range is 110-200 « Blood glucose levels  significance (5.3 vs. 3.2 h,

mg/dl as this is the  were documented at 12 P =0.12)
American Diabetes  pm just prior to being

Association defined  served lunch

target overnight

range for this age

group.
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Trial 22
K. Benhalima et al., 2024

NCT04520971
Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
K. NCTO Rando Belgi Multi-c No Yes (1:1) Yes 1. Women with type 1 diabetes (T1DM), diagnosed 1. The use of a closed-loop insulin delivery system in auto mode.
Benh 4520 mised um enter  (open-l Diabetes  with T1IDM at least 1 year before pregnancy 2. A twin (multiple) pregnancy
alima 971 Controll  Nethe abel) Liga 2.Age 18-45 years 3. A physical or psychological disease likely to interfere with the
etal, ed Trial rlands Research 3. A singleton pregnancy confirmed by b-HCG in conduct of the study (based on the evaluation by the treating
2024 (RCT) Fund and blood and/or ultrasound-confirmed gestational age  physician)
Medtronic up to 11 weeks and 6 days. 4. Medications known to interfere with glucose metabolism
4. Treated with intensive insulin treatment (either 5. An insulin dose of 21.5 units/kg
MDI or insulin pump). A closed-loop system can 6. Known allergy to adhesives due to infusion set and/or CGM

only be used in manual mode.

5. Have a booking HbA1c (measurement taken at
the first antenatal clinic visit after confirmed
pregnancy) level <10%.

6. Participants need to speak and understand
Flemish, French or English and have e-mail access.

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint Glucose target haemoglobin A1c
AHCL therapy (MDI) 28-40 Continu 95 women 46 49 Pregnant The primary Key secondary The mean proportion of NA
(MiniMed 780G) or weeks ous women women women  outcome was outcomes were time spent in the target
insulin (pump) between proportion of time overnight time in target  range (averaged over four
pumps / MDI 18 and spent in the range, and time below  time periods)
(Csll) 45 years pregnancy-specific  glucose range (<3-5 - in the AHCL therapy
of age target glucose range mmol/L) overall and group: 66-5% (SD 10-0)
(3-5-7-8 mmol/L), overnight compared with
measured by CGM - in the standard insulin
at therapy group : 63:2%
- 14-17 weeks (12-4)
- 20-23 weeks
- 26-29 weeks (adjusted mean difference
- 33-36 weeks 1-88 percentage points
[95% CI -0-82 to 4-58],
p=0-17)
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Trial 23
J. Y. Kim et al., 2024
KCT0008398

Study characteristics

Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
J.Y. KCTO Rando South Multi-c No Yes (1:1) Yes Adults aged 19-69 years with type 1 diabetes who NA
Kim 0083 mised Korea enter  (open-l Korea had HbA1c levels of <85.8 mmol/mol (<10.0%) were
etal, 98 Controll abel) Medical eligible
2024 ed Trial Device
(RCT)-c Developm
rossove ent Fund
r supported
by the
Ministry of
Science
Ministry of
Science
and ICT
Ministry of
Trade,
Industry
and
Energy
Ministry of
Health
and
Welfare
Ministry of
Food and
Drug
Safety

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid antsin
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
On-body On-bod 12 weeks Continu 104 53 51 Adults The primary NA The mean (+SD) TIR HbA1c decreased
automated y ous participants participa participa aged outcome was the increased over the 12
insulin delivery sensor- insulin nts nts 19-69 percentage of time week trial period -in the intervention
(AID) system augme infusion years in range (TIR), blood - in the intervention group  group : from
nted glucose between 3.9 : from 62.1£17.1% at 50.9+9.9 mmol/mol
pump and 10.0 mmol/l, as baseline to 71.5£10.7% (6.810.9%) at
(SAP) measured by and baseline to
continuous glucose - in the control group : 45.9+7.4 mmol/mol
monitoring. from 64.7+17.0% to (6.410.7%) after 12
66.9£15.0% weeks and

-in the control
(difference between the group : from
adjusted means: 6.5% 48.7+9.1 mmol/mol
[95% CI 3.6%, 9.4%], (6.6+0.8%) to
p<0.001) 45.7+7.5 mmol/mol

(6.3+0.7%)

(difference between
the adjusted
means: -0.7
mmol/mol [95% ClI
-2.0, 0.8 mmol/mol]
(-0.1% [95% CI
-0.2%, 0.1%]),
p=0.366)
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Trial 24
YM Luijf et al., 2013

NA
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
YM NA Rando Italy  Multi-c No NA NA Main inclusion criteria included age <18 years and Main exclusion criteria included pregnancy and use of
Luijf mised Unite enter  (open- T1DM treated with CSII with a rapid-acting insulin medicationsthat significantly impact glucose metabolism
etal, Controll  d abel) analog for atleast 3 months
2013 ed Trial ~ Kingd
(RCT)-3 om
way Franc
Crossov e
er Nethe
rlands

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
-Closed-loop Conve 324-h Continu 48 48 48 Adult Main outcome NA Time spent in the target NA
therapy with the  ntional admissions ous participants participa participa (218 measures included range was similar in CL
algorithm of the  CSIl -  (duration of insulin nts nts years) time spent in target and OL
Universities of open intervention infusion (glucose levels
Pavia and loop 23 h) between 3.9 and 8.0 OL: 62.6%
Padova with a (oL) mmol/L or between iAP : 59.2%
Safety 3.9 and 10.0 mmol/L CAM : 58.3%
Supervision after meals)

Module
developed at the
Universities of
Virginia and
California at
Santa Barbara
(international
artificial
pancreas [iAP])
-Closed-loop
therapy with the
algorithm of
University of
Cambridge
(CAM)
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Trial 25
L. Leelarathna et al., 2014

NCT01666028
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
L. NCTO Rando Unite 3 No NA NA 1. The subject has type 1 diabetes as defined by 1. Non-type 1 diabetes mellitus
Leela 1666 mised d center (open-l WHO 2. Any other physical or psychological disease or condition likely
rathn 028  Controll State s abel) 2. The subject is 18 years of age or older to interfere with the normal conduct of the study and interpretation
aet ed Trial s 3. The subject will have been on an insulin pump for = of the study results
al,, (RCT)-c Austri at least 3 months currently using insulin Aspart, with = 3. Current treatment with drugs known to have significant
2014 rossove a good knowledge of insulin self-adjustment including  interference with glucose metabolism, such as systemic
r Germ carbohydrate counting corticosteroids, as judged by the investigator
any HbA1c < 10 % based on analysis from local 4. Known or suspected allergy against insulin

laboratory

4. The subject is willing to perform regular
finger-prick blood glucose monitoring, with at least 6
measurements per day during the 7 day home
phase of the study

5. The subject is willing to wear closed-loop system
at home and at work place

6. The subject is willing to follow study specific
instructions

7. The subject is literate in English

8.Female subjects of child bearing age should be on
effective contraception and must have a negative
urine-HCG pregnancy test at screening. In addition
in Germany, women of childbearing potential must
use a highly effective method of birth control, which
is defined as those which result in a low failure rate
(i.e. less than 1% per year) and must use two
independent methods of contraception, e.g.
diaphragm and spermicide-coated condom.

5. Subjects with clinically significant nephropathy, neuropathy or
proliferative retinopathy as judged by the investigator

6. Significantly reduced hypoglycaemia awareness as judged by
the investigator

7. Total daily insulin dose more than 2 IU/kg/day

8. Subject is pregnant or breast feeding or planning pregnancy in
near future (within next 3 months)

9. Severe visual impairment

10. Severe hearing impairment

11. Subjects using implanted internal pacemaker

12. Lack of reliable telephone facility for contact

haracteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid antsin
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Glycated
system y trial ncy s (n) delivery group Primary endpoint S dary endpoint  Glucose target haemoglobin A1c
Automated Sensor 8-day Continu 17 17 The primary end Secondary outcomes During the home phase, NA
closed-loop -augm  period (first ous participants participa point was the time are : the percentage of time
insulin delivery ented dayatthe insulin nts years) when sensor « the time spent with when glucose was in
insulin  clinical infusion glucose was in glucose levels above target range was
pump  research target range target, as recorded by  significantly higher during
therapy facility between 3.9 and CGM and other closed-loop compared
(SAP)  followed by 10.0 mmol/L during = CGM-based metrics with SAP
7 days at the 7-day home « the time spent with
home) phase as recorded  glucose levels below (median 75% [interquartile

by CGM
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target, as recorded by
CGM and other
CGM-based metrics

and for the stay at the
clinical research facility:
« time spent in the
target range

« above the target range
as measured by plasma
glucose.

* below the target range
as measured by plasma
glucose

range 61-79] vs. 62%
[63-70], P = 0.005)

Increased time in target

was observed during both

daytime (P = 0.017) and
nighttime (P = 0.013)



Trial 26
L. Bally et al., 2017

NCT02727231
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
L. NCTO Rando Austri 2 No Yes (1:1) Yes 1. The subject has type 1 diabetes as defined by 1. Non-type 1 diabetes mellitus
Bally 2727 mised a center (open-| Swiss WHO 2. Any other physical or psychological disease or condition likely
etal, 231 Controll Unite s abel) National 2. The subject is 18 years of age or older to interfere with the normal conduct of the study and interpretation
2017 ed Trial d Science 3. The subject will have been on an insulin pump for of the study results
(RCT)-c Kingd Foundatio at least 6 months with good knowledge of insulin 3. Current treatment with drugs known to have significant
rossove om n self-adjustment including carbohydrate counting interference with glucose metabolism, such as systemic
r JDRF 4. The subject is treated with one of the rapid acting corticosteroids, as judged by the investigator
UK insulin analogues (Insulin Aspart, Insulin Lispro or 4. Known or suspected allergy against insulin
National Insulin Glulisine) 5. Subjects with clinically significant nephropathy, neuropathy or
Institute 5. HbA1c <7.5% (58mmol/mmol) based on analysis  proliferative retinopathy as judged by the investigator
for Health from central laboratory or equivalent 6. Significantly reduced hypoglycaemia awareness as judged by
Research 6. The subject is willing to perform regular the investigator
Cambridg finger-prick blood glucose monitoring, with at least 6 7. More than one episode of severe hypoglycaemia as defined by
e measurements per day American Diabetes Association in preceding 6 months (Severe
Biomedic 7. The subject is willing to wear closed-loop system  hypoglycaemia is defined as an event requiring assistance of
al at home and at work place another person to actively administer carbohydrates, glucagon, or
Research 8. The subject is willing to follow study specific take other corrective actions).
Centre instructions 8. Random C-peptide > 100pmol/l with concomitant plasma
and 9. The subject is willing to upload pump and CGM glucose >4 mM(72 mg/dl) Total daily insulin dose > 2 IU/kg/day
Wellcome data at regular intervals 9. Subject is pregnant or breast feeding or planning pregnancy in
Strategic  10.Female subjects of child bearing age should be  near future (within next 3 months)
Award on effective contraception and must have a negative 10. Severe visual impairment
urine-HCG pregnancy test at screening. 11. Severe hearing impairment

12. Subjects using implanted internal pacemaker

13. Lack of reliable telephone facility for contact

14. Subject not proficient in English (UK) or German (Austria)
15. Subjects who are living alone

Additional exclusion criteria specific for Austria:
Positive results on urine drug screen
(amphetamines/metamphetamines, barbiturates,
benzodiazepines, cannabinoids, cocaine, opiates).
Positive alcohol breath test.
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Intervention characteristics

Participant characteristics

Outcomes

Standa

rd
Hybrid insulin
closed-loop therap Duration of
system y trial
Closed-loop Usual 4 weeks
system insulin

pump

therapy

Number

of Number

particip of

ants in  particip

hybrid ants in

Total closed-l standar

Dosing number of oop d
freque participant system insulin Age
ncy s (n) (n) delivery group
Continu 29 29 29 Adult
ous participants = participa participa (218
insulin nts nts years)
infusion

Primary endpoint
The primary
outcome was the
proportion of time
when sensor
glucose
concentration was in
target range
(3-9-10-0 mmol/L)
over the 4 week
study period
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Secondary endpoint

« Time spent above and
below the target
glucose range from 3.9
to 10.0 mmol/l based on
subcutaneous glucose
monitoring (CGM)
during the 4 weeks of
home stay.

« Average,standard
deviation and coefficient
of variation of glucose
levels during 4 weeks of
home periods

 The time with glucose
levels < 3.5 mmol/l and
<2.8 mmol/l during 4
weeks of home periods
« The time with glucose
levels in the significant
hyperglycaemia,(glucos
e levels > 16.7 mmol/l
during 4 weeks of home
periods

* Low Blood Glucose
Index

« The "Area Under the
Curve" below 3.5
mmol/l during 4 weeks
home periods

« Between 24 hour
period variability:
Coefficient of variation
of CGM glucose
between 24 hour
periods (midnight to
midnight)

« Time spent with CGM
glucose concentration
in range
3.9-10.0mmol/L

« Time spent with CGM
glucose concentration
in the target range
(3.9-10.0mmol/L)

« Total, basal and bolus
insulin dose during 4
weeks of home periods
« Safety evaluation will
comprise the number of
episodes of
hypoglycaemia,
significant ketonemia (>
3.0mmol/l)as well as
nature and severity of
any other adverse
events 5 months

« Utility evaluation is the
percentage of
closed-loop operation
time during use at
home, and when CGM
was available

Glycated
Glucose target haemoglobin A1c
The proportion of time NA

when sensor glucose
concentration was in
target range

during closed-loop
delivery compared was
10-5 percentage points
higher (95% CI 7:6-13-4;
p<0-0001)

with usual pump therapy
(65-6% [SD 8:1] when
participants used usual
pump therapy vs 76-:2%
[6-4] when they used
closed-loop)



Trial 27
M. Tauschmann t al., 2016

NCT01873066
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
M. NCTO Rando Unite Single- No NA NA 1. The subject is between 10 and 18 years of age 1. Non-type 1 diabetes mellitus including those secondary to
Tausc 1873 mised d center (open-l (inclusive) chronic disease
hman 066  Controll Kingd abel) 2. The subject has type 1 diabetes, as defined by 2. Any other physical or psychological disease or condition likely
nt ed Trial om WHO for at least 1 year or is confirmed C-peptide to interfere with the normal conduct of the study and interpretation
al,, (RCT)-c negative of the study results as judged by the investigator.
2016 rossove 3. The subject/carer will have been an insulin pump 3. Current treatment with drugs known to have significant
r user for at least 3 months, with good knowledge of  interference with glucose metabolism, such as systemic

insulin self-adjustment as judged by the investigator
4. The subject/carer is willing to perform regular
finger-prick blood glucose monitoring, with at least 4
blood glucose measurements taken every day

5. HbA1c between 7.0% and 11.0 % (53 to
97mmol/mol) based on analysis from central
laboratory or equivalent

6. The subject is literate in English

7. The subject is willing to wear closed-loop system
at home and at school / college / work

8. The subject is willing to follow study specific
instructions

corticosteroids, as judged by the investigator

4. Known or suspected allergy against insulin

5. Subjects with clinically significant nephropathy, neuropathy or
proliferative retinopathy as judged by the investigator

6. Significantly reduced hypoglycaemia awareness as judged by
the investigator

7. Total daily insulin dose = 2 IU/kg/day

8. Total daily insulin dose <10 U/day

9. Reduced hypoglycaemia awareness

10. Pregnancy, planned pregnancy or breast feeding

11. Severe visual impairment

12. Severe hearing impairment

13. Subjects using implanted internal pacemaker

14. Lack of reliable telephone facility for contact

Intervention characteristics Participant cl Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
Hybrid Sensor 42 days Continu 12 12 12 10-18  The proportion of * The proportion of time  The proportion of time NA
closed-loop -augm ous adolescent adolesc adolesc years of time spentin the spent above and below when the sensor glucose
system ented insulin s ents ents age target glucose range the target glucose (3.9  level was in the target
pump infusion from 3.9 to 10.0 to 10.0 mmol/l) based range (3.9-10 mmol/L)
(SAP) mmol/l based on on CGM was increased during
therapy CGM * The proportion of time  closed-loop insulin

with glucose levels <
3.5 mmol/l and <2.8
mmol/l based on CGM
* The proportion of time

delivery compared with

sensor-augmented pump
therapy (72 vs. 53%, P <
0.001; primary end point)

with glucose levels in
significant
hyperglycaemia, as
based on CGM
(glucose levels > 16.7
mmol/l)
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Trial 28
T. Biester et al., 2019

NCT03767790
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
T. NCTO Rando Israel 3 No NA NA 1. Subject with Type 1 diabetes (>1yr since 1. Concomitant diseases that influence metabolic control
Biest 3767 mised Slove center (open-| diagnosis) 2. Participation in any other interventional study
eret 790 Controll nia s abel) 2. Insulin infusion pump therapy for at least 3 3. Known or suspected allergy to trial products
al., ed Trial Germ months 4. Any significant diseases or conditions including psychiatric
2019 (RCT)-c any 3. Patients whom uses continuous glucose sensor  disorders and substance abuse that, in the opinion of the
rossove for at least 2 weeks(for segment 5) or will undergo investigator, is likely to affect the subject's ability to complete the
r run-in period of 2 weeks of glucose sensor wear study, or compromise patient safety
before continue to baseline assessment (only for 5. Diabetic ketoacidosis in the past 1 month.
patients participating at segment 3 and 4) 6. Severe hypoglycemia resulting in seizure or loss of
4. Age 2 10 years until 65 years consciousness in the month prior to enrollment.
5. HbA1c at inclusion 2 6.5 and <10 7. Current use of oral glucocorticoids or other medications, which
6. Patients willing to follow trail instructions in the judgment of the investigator would be a contraindication to
7. Patients live with at least one other adult person  participation in the study.
(segment 3, 5, and 6 only) 8. Subject is participating in another drug or device study that

8. BMI Standard Deviation Score - below the 97th could affect glucose measurements or glucose management.
percentile for age(in segment 5 and 6 BMI SDS -

below the 95th percentile for age)

9. An internet connection at patient's home (only for

patients participating at segment 3 and 6)

10. Patients with care givers who are capable of

operating a computer based system

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid  ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
MD-Logic Sensor 60 hours Continu 10 10 10 Age 210 The primary « Percentage of time A significant increase in NA
closed-loop -augm during the  ous participants (cross-o (cross-o years endpoint was spent in the target the percentage of time
system ented  weekend insulin ver) ver) until 65  percentage of range,defined as sensor within target range
(DreaMed pump infusion years glucose values glucose level within 63  (70-180 mg/dL) (66.6% vs
GlucoSitter) (SAP) between 70 and 180 to 140 mg/dl (3.5t0 7.8  59.9%, P = 0.002) was
therapy mg/dL. mmol/l)and between 70 observed with the
to 140 mg/dI(3.9to 7.8  closed-loop system vs
mmol/L) control weekends with
« Percentage of time unchanged percentage of
spent in the target time below 70 mg/dL

range, defined as
sensor glucose level (2.3% vs 1.5%, P = 0.369)
within 80 to 120 mg/d|
(3.5 to 7.8 mmol/l)

« Average (SD) of blood
glucose levels

« Percentage of time
spent below 60 mg/dI
and below 70 mg/dl

« Percentage of time
spent above 140, 180,
250 mg/dl (7.8, 10, 13.9
mmol/l)

* Glucose variability

« Control Variability Grid
Analysis (CVGA)

* Number of
hypoglycemic events
below 60 and 70 mg/dl
(3.3, 3.9 mmolll)

« The percentage of
nights mean overnight
sensor glucose levels
was within 90-140mg/dI
(5-7.8 mmol/l)

« Postprandial peak
blood glucose and 2
hours postprandial
blood glucose (segment
4 and 6 only)
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« Artificial Pancreas
technical performance,
defined as the total
frequency of failures

« Analysis of the
number of sensor data
point not received to the
artificial pancreas
device divided by the
total number of possible
data points to be
received.

« Percent time of active
closed-loop control
defined as the number
of minutes the
MD-Logic system was
functioning properly
(computation of insulin
infusion, and insulin
actually delivered)
divided by the
maximum number of
minutes the MD-Logic
system should have
been active (as per
protocol)

« Comparison of paired
data points between
capillary glucose level
and Continuous
Glucose Monitoring

* The time spent in
hypoglycemia below 50
mg/dl (2.8 mmol/l)

* The number of
hypoglycemic events
below 60 and 50 mg/dl
« The time sensor
glucose level spent
within 70 to 140 mg/dI
(3.9 to 7.8 mmol/l)

* The time spent in
hyperglycemia above
240 mg/dl (13.3 mmol/l)
« Patient's diabetes
treatment satisfaction

« Acceptance and use
intention of an Artificial
Pancreas for participant
and for parents

« Fear of hypoglycemia
using questionaire

« Satisfaction with
Artificial Pancreas using
questionaire

« Average percentage of
overnight operation of
the closed-loop control
« Percentage of time
spent below 50, 60, 70
mg/dl

* Number of
hypoglycemic events
below 50, 60, 70 mg/dl
« Percentage of time
spent above 180, 250
mg/dl

* Number of readings
below 70 mg/d|

« Automatic Caller
System (ACS) technical
performance and
number of accurate
alerts

« Number of research
team intervention

* HbA1c

* Number of awake
bouts per night Number
of awake bouts per
night as measured by
Actigraph

« Total wake up time per
night as measured by
Actigraph
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Trial 29
M B Abraham et al., 2021
ACTRN12616000753459

Study characteristics

NCT
Num
ber
ACT
RN12
6160
0075
3459

Study
Design
Rando
mised
Controll
ed Trial
(RCT)

Coun
try
Austr
alia

Cente
rs
Multi-c
enter

Blindin
g

No
(open-|
abel)

Random
isation
NA -
crossov
er trials
Yes (1:1)

Funding
Yes
National
Health
and
Medical
Research
Council
Juvenile
Diabetes
Research
Foundatio
n
Medtronic
Telethon
Kids
Institute
National
Health
and
Medical
Research
Council
Clinical
Trials
Centre,
University
of Sydney

Inclusion criteria

1. Type 1 diabetes (diagnosis consistent with
American Diabetes Association Classification of
Diabetes Mellitus) diagnosed at least 1 year ago

2. Fasting C peptide less than 0.1nmol/L (in the
absence of hypoglycaemia)

3. Insulin regimen either: Multiple daily injections
(MDI) more than 4 injections per day (greater than 3
rapid-acting insulin and 1 long-acting insulin), or
insulin pump therapy (CSlI) established for greater
than 3months.

4. Aged 12- less than 25years

5. HbA1c less than 10.5%

6. Living in an area with internet and cellular phone
coverage

7. English speaking
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Exclusion criteria

1. Chronic kidney disease (€GFR <45mL/min/1.73m2)

2. Use of any non-insulin glucose-lowering agent within the past 3
months

3 Oral or injected steroid use within the past 3 months

4. Pregnancy, or planned pregnancy within study period

5. Uncontrolled coeliac disease (not following a gluten free diet),
or other untreated malabsorption

6 Uncontrolled thyroid disease

7. Clinically-significant gastroparesis

8. Uncontrolled hypertension (DBP >100 mmHg and/or SBP >160
mmHg)

9. History of myocardial infarction, severe uncontrolled heart
failure, unstable angina, transient ischaemic attack (TIA), stroke,
or thromboembolic disease in the past 3 months.

10. Poor visual acuity precluding use of the investigational
technology

11 Inability or unwillingness to meet protocol requirements
(including carbohydrate-counting, CGM use as per allocated
study group only).

12. Severe or unstable medical or psychological condition which,
in the opinion of the investigator, would compromise the ability to
meet protocol requirements



Intervention characteristics

Participant characteri

Hybrid
closed-loop
system
Medtronic
MiniMed™ 780G
AHCL insulin
pump

Standa
rd
insulin
therap
y
Contin
uous
subcut
aneous
insulin
infusio
nor
multipl
e daily
insulin
injectio
ns with
or
without
CGM

Duration of
trial
6 months

Dosing
freque
ncy
Continu
ous

(pump)
/MDI

Total
number of
participant
s (n)

135
participants

Number
of
particip
ants in
hybrid
closed-I
oop
system
(n)

67
participa
nts

Number
of
particip
ants in
standar
d
insulin
delivery
68
participa
nts

Age
group
Patients
aged 12
-25
years

Primary endpoint
The primary
outcome was the
percentage of time
in range (TIR) within
a glucose range of
70 to 180 mg/dL,
measured by
3-week masked
CGM collected at
the end of the study
in both groups
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Secondary endpoint
Glycaemic (All CGM
data as peri)a-i
below will be analysed
over 24hrs, daytime
hours (0600 — 2400),
and night time hours
(0000 — 0600)) A sub
analysis of Hybrid
closed loop (HCL) vs.
Multiple daily injection
(MDI) and HCL vs.
insulin pump therapy
(CSll) is planned.

i. CGM data: This
outcome will be
measured with a
continuous glucose
monitor, that is
uploaded onto
Medtronic software.

a. % CGM Time <2.8
mmol/L

b. % CGM Time <3.3
mmol/L

c. % CGM Time <3.9
mmol/L

d. % CGM Time 3.9-7.8
mmol/L

e. % CGM Time >10.0
mmol/L

f. % CGM Time >13.9
mmol/L

g. % CGM Time >16.7
mmol/L

h. Standard Deviation
and Coefficient of
Variation of CGM
values

i. Mean CGM glucose
Timepoint [1]-
Continuous glucose
monitoring (CGM) data
will be collected in three
time blocks; baseline (3
weeks CGM), 13 weeks
(2 weeks CGM) and 26
weeks (3 weeks CGM)
post randomisation.

Glycated
Glucose target haemoglobin A1c
TIR NA
-in the HCL group : from a
mean (SD) of 53.1%
(13.0%) at baseline to
62.5% (12.0%) at the end
of the study
-in the control group : from
54.6% (12.5%) to 56.1%
(12.2%)

with a mean adjusted
difference between the 2
groups of 6.7% (95% Cl,
2.7%-10.8%; P = .002)



Trial 30
E. Renard et al., 2024
ACTRN12616000753459

Study characteristics

Auth
or-ye
ar
=,
Rena
rd et
al.,
2024

NCT
Num
ber
ACT
RN12
6160
0075
3459

Random
isation
NA -
Study Coun Cente Blindin crossov
Design try rs g er trials  Funding
Rando Unite Multi-c No Yes (2:1)
mised d enter  (open-l
Controll  State abel)
ed Trial s
(RCT) Franc
e

Intervention characteristics

Inclusion criteria

1. Age at time of consent 18-70 years of age;

2. Diagnosed with type 1 diabetes for at least 1 year.
Diagnosis is based on investigator’s clinical
judgment;

3. On pump therapy for at least 23 months prior to
screening and familiar with pump therapy concepts
such as basal and bolus insulin delivery, and
carbohydrate counting. Participants using
automated

insulin delivery devices, including devices with
predictive low glucose suspend, in the 3 months
prior to screening, will be excluded from
participating;

4. HbA 1c 7.0-11.0% (53-97mmol/mol) by
point-of-care taken at screening visit;

5. Willing to use and obtain U-100 insulin: (either
insulin aspart (Novolog, NovoRapid), or insulin
lispro (Humalog, Admelog)), as the primary insulin
treatment;

6. Must have a smartphone that supports the
Dexcom app download and participants must be
willing

to use the app throughout the study;

7. Investigator has confidence that the participant
can safely operate all study devices and can adhere
to the protocol;

8. Willing to wear the system continuously
throughout the study; and

9. Willing and able to sign the Informed Consent
Form.

icipant characteristics

Exclusion criteria

1. Any medical condition, such as untreated malignancy, unstable
cardiac disease, unstable or end-

stage renal failure, eating disorders, or other conditions which in
the opinion of the investigator,

would put the participant at an unacceptable safety risk;

2. History of severe hypoglycemia in the past 6 months;

3. History of diabetes-related ketoacidosis in the past 6 months,
unrelated to an intercurrent illness or

infusion set failure;

4. Blood disorder or dyscrasia within 3 months prior to screening,
including use of hydroxyurea,

which in the investigator’s opinion could interfere with
determination of glycated hemoglobin;

5. Currently on systemic steroids or intends to receive systemic
steroid treatment in the next 6 months,

including stable treatment for adrenal insufficiency. Inhaled,
ophthalmic, topical, joint injection, and

other locally applied steroids are allowed;

6. Unable to tolerate adhesive tape or has any unresolved skin
condition in the area of sensor or pump

placement;

7. Use of non-insulin anti-hyperglycemic medication other than
metformin, in the 12 weeks prior to

the Baseline Visit. Participants taking metformin should remain on
a steady dose during study

participation;

8. Pregnant or lactating, or is a woman of childbearing potential
and not on acceptable form of birth

control (acceptable forms of contraception include abstinence,
barrier methods such as condoms,

hormonal contraceptives, intrauterine device, surgical sterilization
such as tubal ligation or

hysterectomy, or vasectomized partner);

9. Participation in another clinical study using an investigational
drug or device within 30-days or 5

half-lives (whichever is longer) prior to screening, or intends to
participate in any other study during

this study period; or

10. Unable to follow clinical protocol for the duration of the study
or is otherwise deemed unacceptable

to participate in the study per the investigator’s clinical judgment.
11. Participant is an employee of Insulet, an Investigator or
Investigator’s study team, or immediate

family member of any of the aforementioned

Outcomes

Hybrid

closed-loop
system
Tubeless
Omnipod 5
automated

insulin delivery

(AID) system

Standa

rd Total
insulin Dosing number of
therap Duration of freque participant
y trial ncy s (n)

Usual 13 weeks Continu 194

home ous participants
care: insulin

insulin infusion

pump +

CGM

Number
of
particip
ants in
hybrid
closed-|
oop
system
(n)

132
participa
nts

Glycated

Glucose target haemoglobin A1c

Number

of

particip

ants in

standar

d

insulin Age

delivery group Primary endpoint S dary endpoint

62 Adults The primary The secondary

participa aged outcome was a glycemic outcomes,

nts 18-70 treatment group which were tested in a
years comparison of time  hierarchical order to

in range (TIR)
(70-180 mg/dL)
during the trial
period.
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TIR during the trial was
4.2h/day higher in the
intervention compared
with the control group
(mean difference 17.5%
[95% Cl 14.0%, 21.1%]; P
<0.0001)

maintain the type | error
rate at 5.0%, were
*percentage of time <54
mg/dL (noninferiority
with a 1.0% margin)
*percentage of time
>180 mg/dL,

*mean glucose

«change from baseline
in HbA1c and
*percentage of time <70
mg/dL during the
13-week trial period

The intervention
group had a greater
reduction in HbA1c
from baseline
compared with the
control group
intervention group :
(mean + SD -1.24 +
0.75% [-13.6 + 8.2
mmol/mol] vs.
control group :
-0.68 + 0.93% [-7.4
+ 10.2 mmol/mol],
respectively; P <
0.0001



Trial 31
M. Lei et al., 2025
NA

Study characteristics

Random
isation
NA -
crossov
ertrials Funding Inclusion criteria Exclusion criteria
Yes (1:1) Yes Adults with T1DM NA
Noncomm Aged 18-75 years
unicable  Glycated haemoglobin (HbA1c) 7%-11% (53-97
Chronic mmol/mol) and
(RCT)-c Diseases Who have never used AID previously
rossove National
r Science
and
Technolog
y Major
Project
Diabetes
mellitus
research
fund
program
from
Shanghai
Medical
and
Health
developm
ent
foundatio
n

Auth NCT

or-ye Num Study Coun Cente Blindin
ar ber Design try rs g

M. NA Rando  China NA No

Lei et mised (open-|
al., Controll abel)
2025 ed Trial

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint S Glucose target haemoglobin Alc
Android-version  Sensor 26 weeks Continu 28 28 28 Adults The primary NA The percentage of TIR NA
hybrid OS-AID -augm ous participants participa participa aged endpoint was the (70-180 mg/dL [3.9-10.0
(AAPS) ented insulin nts nts 18-75 percentage of time mmol/L]) during the AAPS
insulin infusion years in range (TIR, phase was
pump 70-180 mg/dL AAPS phase : 75.6 +
(SAP) [3.9-10.0 mmol/L]) 10.3%

during the final two
weeks of each
treatment phase.
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SAP phase : 60.4 + 15.1%
significantly higher than
the one observed during
the SAP phase

(p<0.01)



Auth NCT
or-ye Num
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Battel 5574
inoet 062
al.,

2025

Intervention characteristics

Trial 32

T. Battelino et al., 2025

NCT05574062
Random
isation
NA -
Study Coun Cente Blindin crossov
Design try rs g ertrials Funding
Rando  Finlan Multi-c No Yes (1:1) Yes
mised d enter  (open-l Medtronic
Controll ltaly abel)
ed Trial  Slove
(RCT)-c nia
rossove Unite
r d
Kingd
om

Inclusion criteria

1. Aged 2 - 6 years at time of screening

2. Has a clinical diagnosis of type 1 diabetes for 2 6
months prior to screening as determined via medical
record or source documentation by an individual
qualified to make a medical diagnosis

3. Is on MDI therapy or CSlII with or without CGM

prior to screening

4. Has a glycosylated hemoglobin (HbA1c) < 11%
(97 mmol/mol) at time of screening visit as

processed by a Local Lab

5. Is using or willing to switch to one of the following
commercialized available insulins: Humalog (insulin
lispro injection) and NovoLog (insulin aspart).

6. Must have a minimum daily insulin requirement

(Total Daily Dose) of 2 6 units

7. Parent(s)/legal guardian(s) willing to upload data
from the pump system, must have Internet access, a
compatible computer or mobile phone that meets
the requirements for uploading the study pump data

at home.

8. Is living with one or more parent(s)/legal
guardian(s) knowledgeable about emergency
procedures for severe hypoglycemia and able to
contact emergency services and study staff.

9. Investigator has confidence that the
parent(s)/legal guardian(s) can successfully operate
all study devices and is capable of adhering to the

protocol

10. Subject and parent(s)/legal guardian(s)
willingness to participate in all training sessions as

directed by study staff.

11. Subject's parent/legal guardian must be willing
and able to provide written informed consent.

Participant characteristics

Exclusion criteria

1. Has Addison's disease, growth hormone deficiency, coeliac
disease, hypopituitarism or definite gastroparesis, untreated
thyroid disorder, or poorly controlled asthma, per investigator

judgment.

2. Is using any anti-diabetic medication other than insulin at the
time of screening or plan of using during the study (e.g.
pramlintide, DPP-4 inhibitor, GLP-1, agonists/mimetics,
metformin, SGLT2 inhibitors).
3. Has taken any oral, injectable, or intravenous (IV)
glucocorticoids within 8 weeks from time of screening visit, or
plans to take any oral, injectable, or IV glucocorticoids during the

course of the study.

4. Has had renal failure defined by creatinine clearance <30
ml/min, as assessed by local lab test <6 months before screening
or performed at screening at local lab, as defined by the
creatinine-based Cockcroft, CKD-EPI or MDRD equations.

5. Has any unresolved adverse skin conditions in the area of
sensor placement (e.g. psoriasis, dermatitis herpetiformis, rash,

Staphylococcus infection).

6. Is under Control IQ or CamAPS FX or other advanced hybrid
closed loop therapy (e.g. DIY, MiniMed 780G) in the previous 3
months before enroliment. Note: For the continuation phase only,

subjects using MiniMed 780G can be enrolled.

7. Is actively participating in an investigational study (drug or
device) wherein he/she has received treatment from an
investigational study drug or device in the last 2 weeks before
enrollment into this study, as per investigator judgment.

8. Has any other disease or condition that may preclude the
patient from participating in the study, per investigator judgment.
9. History of >1 DKA event not related to illness or initial diagnosis

in the last 3 months.

10. Parent(s)/legal guardian(s) are part of research staff involved

with the study.

11. Parent(s)/legal guardian(s) are illiterate

Outcomes

Hybrid
closed-loop
system

Yes
Medtronic

Stand
ard
insuli
n
thera
py
Advan
ced
Hybri
d
Close
d
Loop
(AHC
L)
therap
y
(Mini
Med
780G
syste
min
Auto
Mode)

Duration
of trial
Predictive
low-glucos
e suspend
(780G
system in
Manual
Mode with
SBL
activated)

Dosin
g
freque
ncy
26
weeks

Total
number
of
participa
nts (n)
Continuou
s insulin
infusion

Numb

er of Numbe

partici r of

pants particip

in ants in

hybrid standar

closed d

-loop insulin

syste deliver Age

m() vy group Primary endpoint Secondary endpoint
98 98 98 Children 2-6 years The primary endpoint
particip particip particip old was the

ants ants ants between-treatment
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difference for auto
mode versus
manual+SBL mode in
the percentage of
time in range (TIR,
70-180 mg/dL),
expressed as the
least-squares mean
difference adjusted
for sequence effect
and run-in TIR, and
assessed for
non-inferiority
(margin 7-5
percentage points)

Glucose target
Secondary endpoints
were :

- the adjusted
between-treatment
difference in mean
HbA1c at the end of
each 12-week period
assessed for
non-inferiority (margin
0-4 percentage points)
and

- the adjusted
between-treatment
difference in mean TIR
and HbA1c assessed
for superiority.

Glycated
haemoglobin
Alc

Mean TIR was
58:1% (SD 14-3)
in the run-in
phase

in auto mode :
68:3% (6-9)

in manual+SBL
mode : 58:3%
(12-5)

(adjusted
between-treatme
nt difference 9-9
percentage
points [95% CI
8:0to 11-7];
non-inferiority
met for the
primary endpoint
with superiority
for auto mode)

Mean HbA1c was
7-53% (SD 0-96;
58:8 mmol/mol
[SD 10-5])

in auto mode :
7:00% (0-53;
53:0 mmol/mol
[5-8])

in manual+SBL
mode : 7-61%
(0-91; 597
mmol/mol [9-9])

(between-treatme
nt difference:
-0-61 percentage
points [95% CI
-0-76 to -0-46;
non-inferiority
met with
superiority for
auto mode)



Trial 33

B. P. Kovatchev et al., 2020

NCT04142229

Study characteristics

Auth NCT
or-ye Num
ar ber
B.P. NCTO
Kovat 4142
chev 229
etal.,

2020

Study Coun Cente Blindin
Design try rs g
Rando Unite Single- No
mised d center (open-|
Controll = State abel)
ed Trial s

(RCT)-c

rossove

r

Intervention characteristics

Random
isation
NA -
crossov
er trials
Yes (1:1)

Funding
NA

Inclusion criteria

1. Type 1 diabetes for at least one year
2. Using insulin for at least 1 year

3. An insulin pump for at least 6 months
4. Willingness to switch to lispro (Humalog) or
aspart (Novolog) if using glulisine (Apidra)

Participant characteristics

Exclusion criteria
A medical condition or being been treated with medications that
might interfere with the study

Outcomes

Hybrid
closed-loop
system

E-N CLC/24-7
CLC

Evening and
Overnight
Closed-Loop
Control=SAP
during day and
CLC starting at
dinner and
continuing
overnight

24/7
Closed-Loop
Control=24-hou
Day and Night
Closed Loop
Control

Standa

rd

insulin

therap Duration of
y trial
Sensor 32 weeks
-augm

ented

pump

(SAP)

r

Dosing
freque
ncy
Continu
ous
insulin
infusion

Total

number of
participant
s (n)

93
participants

Number
of
particip
ants in
hybrid
closed-I
oop
system
(n)

93
participa
nts

Number
of
particip
ants in
standar
d
insulin
delivery
93
participa
nts

Age
group
Adults
aged
18-70
years

Primary endpoint
Overnight CLC
achieved by
USS+SAP(d) (also
known at
Evening-Night CLC)
will be superior to
SAP alone in terms
of reduced incidence
and risk for
hypoglycemia
overnight without
deterioration in
hemoglobin A1c.
Outcomes will be
stratified by
Hemoglobin A1c <
7.5% vs 27.5% and
time of day.

Overnight CLC
achieved by
USS+SAP(d) (also
known as
Evening-Night CLC)
will be superior to
SAP alone in terms
of reduced incidence
and risk for
hypoglycemia
overnight without
deterioration in
hemoglobin A1c.
Outcomes will be
stratified by
Hemoglobin A1c <
7.5% vs 27.5% and
time of day.
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Secondary endpoint

« Time in target range
70-180 mg/dL
measured by CGM

« Time in hyperglycemia
range >180 mg/dL
measured by CGM

* Mean glucose
measured by CGM
overall in mmol/L

* Index measure of low
blood glucose risk. This
is an index that
indicates risk of
hypoglycemia with low
values indicating lower
risk of hypoglycemia
(particularly values 1 or
lower)

« Index measure of high
blood glucose risk

+ Percentage time
<70mg/dL measured by
CGM in three study
phases combining
Group A and B

* Hemoglobin A1c after
each 8 weeks study
session by Group A and
Group B

Glucose target
Compared to SAP, E-N
CLC reduced overall time
<70mg/dL from 4.0% to
2.2% () resulting in an
absolute difference of
1.8%

(95%CI: 1.2-2.4%),
p<0.0001

Glycated
haemoglobin A1c
Overall reduction in
HbA1c from 7.4%
at baseline to 7.1%
at the end of study,
resulting in an
absolute difference
of 0.3%

(95% Cl: 0.1-0.4%),
p<0.0001



Trial 34

C K Boughton et al., 2023
NCT04977908

Study characteristics

Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
CK NCTO Rando Unite Single- No Nai NA 1. The participant has type 1 diabetes as defined by 1. Any physical or psychological disease or condition likely to
Boug 4977 mised d center (open-l  (Group WHO for at least 1 year interfere with the normal conduct of the study and interpretation of
hton 908  Controll Kingd abel) AB 2. The participant is 18 years of age or older the study results
etal, ed Trial om sequenc 3. The participant will have been on an insulin pump 2. Known or suspected allergy against insulin
2023 (RCT)-c e) for at least 6 months with good knowledge of insulin 3. Total daily insulin dose > 2 1U/kg/day
rossove self-adjustment 4. Use of a closed-loop system within the past 30 days

r

4. The participant is treated with one of the rapid
acting or ultra-rapid acting insulin analogues (Insulin
Aspart, faster acting insulin Aspart, Insulin Lispro,
ultra-rapid Lispro insulin or Insulin Glulisine)

5. HbA1c 28.0% (64 mmol/mol) based on analysis
from local laboratory

5. Participant is pregnant or breast feeding or planning pregnancy
within next 12 months

6. Severe visual impairment

7. Severe hearing impairment

8. Lack of reliable telephone facility for contact

9. Participant not proficient in English

6. The participant is willing to wear closed-loop
devices

7. The participant is willing to follow study specific
instructions

8. Female participants of child bearing age should
using effective contraception and must have a
negative urine-HCG pregnancy test at screening.

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint Glucose target haemoglobin A1c
Fully closed-loop Insulin 16 weeks Continu 26 26 26 Adult Time spent in the « Time spent above The proportion of time NA
with ultrarapid pump ous participants  participa participa (218 target glucose range target glucose (10.0 glucose was in range
insulin lispro therapy insulin nts nts years) from 3.9 to 10.0 mmol/l) (180 mg/dl) (primary end point
(CamAPS HX with infusion mmol/l (70 to based on CGM 3.9-10.0 mmol/L) was
system) CGM 180mg/dl) based on  « Time spent below higher during closed-loop

continuous glucose
monitoring (CGM)

target glucose
(3.9mmol/l) (70mg/dl)
based on CGM

« Average of sensor
glucose levels

« Standard deviation
and coefficient of
variation of CGM
glucose levels

« Time with glucose
levels < 3.0 mmol/l
(54mg/dl) based on
CGM

« Time with glucose
levels >13.9 mmol/l
(250mg/dl) and > 16.7
mmol/l) (300mg/dl)

than during pump with
CGM (mean + SD 50.0 +
9.6% vs. 36.2 + 12.2%,
mean difference 13.2
percentage points

[95% Cl 9.5, 16.9], P <
0.001)

« Glycated haemoglobin
measured at the end of
the treatment period

« Total, basal, and bolus
insulin dose
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Trial 35
N. Kadiyala et al., 2025

NCT05653050
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
N. NCTO Rando Unite 2 No NA NA 1. The participant has type 1 diabetes as defined by 1. Any physical or psychological disease or condition likely to
Kadiy 5653 mised d center (open-l WHO for at least 1 year interfere with the normal conduct of the study and interpretation of
alaet 050 Controll Kingd s abel) 2. The participant is aged 13 to 19 years (inclusive) the study results
al,, ed Trial om (Phase 2) 2. Known or suspected allergy against insulin
2025 (RCT)-c 3. The participant will have been on an insulin pump 3. Total daily insulin dose more than or equal to 2 1U/kg/day
rossove for at least 3 months with good knowledge of insulin 4. Use of a closed-loop system within the past 30 days

r

Intervention

Participant ch

self-adjustment

4. The participant is treated with one of the rapid
acting or ultra-rapid acting insulin analogues (Insulin
Aspart, faster acting insulin Aspart, Insulin Lispro,
ultra-rapid Lispro insulin or Insulin Glulisine)

5. HbA1c 27.5% (58mmol/mol) based on analysis
from local laboratory

6. The participant is willing to wear closed-loop
devices

7. The participant is willing to follow study specific
instructions

8. Female participants of child bearing age must
have a negative urine-HCG pregnancy test at
screening and should be using effective
contraception if sexually active.

racteristics

5. Participant is pregnant or breast feeding or planning pregnancy
within next 12 months

6. Severe visual impairment

7. Severe hearing impairment

8. Lack of reliable telephone facility for contact

9. Participant not proficient in English

Outcomes

Hybrid

closed-|

system

Fully closed-loop
(CamAPS HX)

loop

with Fiasp

Standa

rd

insulin

therap Duration of
y trial
Standa 16 weeks
rd

nonaut

omated

insulin

pump

therapy

with

CGM

Dosing
freque
ncy
Continu
ous
insulin
infusion

Total
number of
participant
s (n)

24
participants

Secondary endpoint
Secondary endpoints

Number

of Number

particip of

ants in  particip

hybrid ants in

closed-l standar

oop d

system insulin Age

(n) delivery group Primary endpoint

24 24 Participa  The primary

participa participa nts aged endpoint was the included :

nts nts 13to 19 percentage of time
years with

sensor glucose was
in the target range
between 3.9 and
10.0 mmol/L during
the eight-week study
periods
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- percentage of time
spent at glucose levels
<3.0 mmol/L

- percentage of time
spent at glucose levels
<3.9 mmol/L

- percentage of time
spent at glucose levels
>10.0 mmol/L

- percentage of time
spent at glucose levels
>13.9 mmoliL,

- percentage of time
spent at glucose levels
>16.7 mmol/L

- mean sensor glucose
- glucose variability
measured by the

standard deviation (SD)

and coefficient of

variation (CV) of sensor

glucose levels

- HbA1c and

- insulin metrics (total,
basal, and bolus
amounts).

Glucose target

The percentage of time
glucose was in target
range (primary endpoint
3.9-10.0 mmol/L) was
higher during FCL than
during pump with CGM
use

-FCL:45.2% +7.2%
(mean * standard
deviation [SD])

-CGM : 32.3% + 12.8%
(mean #* standard
deviation [SD])

mean difference 12.9
percentage points, 95%

confidence interval [CI] 8.5

to 17.3, P < 0.001)

Glycated
haemoglobin A1c
There was no
difference in HbA1c
after FCL
compared with
pump with CGM

(median:71
mmol/mol (8.6%)
vs. 74 mmol/mol
(8.9%), P = 0.227)



Trial 36
M. B. Abraham et al., 2025

NA
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
M.B. NA Rando  Unite Multi-c No Yes (1:1) Yes 1. Participants aged between 12 and 25 years 1. Use of any form of closed-loop system
Abra mised d enter  (open-l Juvenile 2. Type 1 diabetes for more than a year 2. Experienced severe diabetic ketoacidosis (DKA) in the 6
ham Controll ~ State abel) Diabetes 3. Fasting C-peptide of <0.1 nmol/L months prior to the screening visit
etal, ed Trial s Research 4. Mean HbA1c over 6 months and 3. Had used any noninsulin glucose-lowering agent within the
2025 (RCT) Foundatio 5. Recent HbA1c >8.5% (65 mmol/mol) on CSII with  preceding 3 months
n (JDRF) or without CGM (CSII £ CGM). 4. Commenced CGM in the 3 months prior to the screening visit
Australia 5. Had uncontrolled celiac or thyroid disease or clinically
Type 1 significant gastroparesis
Diabetes 6. Pregnancy or planned pregnancy
Clinical 7. Unable or unwilling to meet protocol requirements
Research 8. Being in an unstable medical or psychological condition which,
Network in the opinion of the treating physician and/or investigator, would
a Special compromise the ability to meet protocol requirements.
Research
Initiative
of the
Australian
Research
Council
National
Health
and
Medical
Research
Council

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid antsin
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint ~ Secondary endpoint  Glucose target haemoglobin A1c
Advanced hybrid CSIl+ 6 months Continu 42 21 21 Participa  The primary Secondary outcomes AHCL increased time in The mean (SD)
closed-loop CGM ous participants participa participa nts aged outcome was the included : range 70-180 mg/dL HbA1c was :
system insulin nts nts between 24-week -CGM metrics from (difference 19.1%; 95% Cl
infusion 12and  between-group masked CGM and 11.1t0 27.1) with AHCL : 8.8
25 years difference in HbA1c  -Psychological (1.1)% or 73 (12)
measures mmol/mol
(youth-reported problem with CSIl £+ CGM :
areas in diabetes 9.9 (1.2)% or 85
[PAID], quality of life, (13.1) mmol/mol
anxiety, depression,
and hypoglycemia fear) with mean adjusted
assessed using group difference of
validated -0.77% (95% ClI
questionnaires. -1.45 to -0.09) or

-8.4 mmol/mol
(-15.8 to -1.0); P =
0.027
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Trial 37
H Thabit et al., 2015
NCT01961622 & NCT01778348

Study characteristics

Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
H NCTO Rando  For Multi-c  No NA NA For adults For adults
Thabi 1961 mised adults enter  (open-|
tet 622 & Controll = Austri abel) 1. The subject has type 1 diabetes as defined by 1. Non-type 1 diabetes mellitus
al., NCTO ed Trial a WHO 2. Any other physical or psychological disease or condition likely
2015 1778 (RCT)-c Germ 2. The subject is 18 years of age or older to interfere with the normal conduct of the study and interpretation
348  rossove any 3. The subject will have been on an insulin pump for = of the study results
r Unite at least 6 months with good knowledge of insulin 3. Current treatment with drugs known to have significant
d self-adjustment including carbohydrate counting interference with glucose metabolism, such as systemic
Kingd 4. The subject is treated with one of the rapid acting = corticosteroids, as judged by the investigator
om insulin analogues (Insulin Aspart, Insulin Lispro or 4. Known or suspected allergy against insulin
Insulin Glulisine) 5. Subjects with clinically significant nephropathy, neuropathy or
For 5. HbA1c 27.5% (58mmol/mmol) and < 10% (86 proliferative retinopathy as judged by the investigator
childr mmol/mmol) based on analysis from central 6. Significantly reduced hypoglycaemia awareness as judged by
en & laboratory or equivalent the investigator
adole 6. The subject is willing to perform regular 7. More than one episode of severe hypoglycaemia as defined by
scent finger-prick blood glucose monitoring, with at least 6 = American Diabetes Association (31) in preceding 6 months
s measurements per day (Severe hypoglycaemia is defined as an event requiring
Unite 7. The subject is willing to wear closed-loop system  assistance of another person to actively administer
d at home and at work place carbohydrates, glucagon, or take other corrective actions).
Kingd 8. The subject is willing to follow study specific 8. Random C-peptide > 100pmol/l with concomitant plasma
om instructions glucose >4 mM(72 mg/dl)
9. The subject is willing to upload pump and CGM 9. Total daily insulin dose > 2 |U/kg/day
data at regular intervals 10. Subject is pregnant or breast feeding or planning pregnancy in

10. Female subjects of child bearing age should be  near future (within next 3 months)
on effective contraception and must have a negative 11. Severe visual impairment
urine-HCG pregnancy test at screening. In addition  12. Severe hearing impairment
in Germany, women of childbearing potential must 13. Subjects using implanted internal pacemaker
use a highly effective method of birth control, which ~ 14. Lack of reliable telephone facility for contact
is defined as those which result in a low failure rate  15. Subject not proficient in English (UK) or German (Germany
(i.e. less than 1% per year) and must use two and Austria)
independent methods of contraception, e.g. 16. Subjects who are living alone
diaphragm and spermicide-coated condom
For children & adolescents

For children & adolescents 1. Non-type 1 diabetes mellitus including those secondary to
1. The subject is between 6 and 18 years of age chronic disease
(inclusive) 2. Untreated celiac disease

2. The subject has type 1 diabetes, as defined by 3. Any other physical or psychological disease likely to interfere
WHO for at least 1 year or is confirmed C-peptide with the normal conduct of the study and interpretation of the
negative study results as judged by the investigator

3. The subject will have been an insulin pump user 4. Current treatment with drugs known to interfere with glucose
for at least 3 months, with good knowledge of insulin  metabolism, e.g. systemic corticosteroids, non-selective

self-adjustment as judged by the investigator beta-blockers and MAO inhibitors etc.

4. The subject is willing to perform regular 5. Known or suspected allergy against insulin

finger-prick blood glucose monitoring, with at least 4 6. Subjects with clinical significant nephropathy, neuropathy or
blood glucose measurements taken every day proliferative retinopathy as judged by the investigator

5. HbA1c < 10 % based on analysis from central 7. Total daily insulin dose < 2 1U/kg/day

laboratory or equivalent 8. Total daily insulin dose < 10 |U/day

6. The subject is literate in English 9. Pregnancy, planned pregnancy, or breast feeding

10. Severe visual impairment
11. Severe hearing impairment
12. Subjects using implanted internal pace-maker
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Intervention characteristics

Hybrid
closed-loop
system

Yes

JDRF

Stand
ard
insuli
n
thera
Py
Close
d-loop
syste
m

Duration
of trial
Sensor-au
gmented
pump
therapy
(open-loo
p)

Dosin
9
freque
ncy
24
weeks

Participant characteristics

Total
number
of
participa
nts (n)
Continuou
s insulin
infusion

Numb
er of
partici
pants
in
hybrid
closed
-loop
syste
m (n)
58
particip
ants

Numbe
r of
particip
ants in
standar
d
insulin
deliver
y

Day
and
night by
33
adults
and
Overnig
ht by 25
children
and
adolesc
ents.

Age
group
58
particip
ants

Primary endpoint Secondary endpoint

Participants aged
6 years old and
older
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Outcomes

The primary end
point was the
proportion of time
that the glucose level
was between 70 mg
and 180 mg per
deciliter for adults
and between 70 mg
and 145 mg per
deciliter for children
and adolescents.

Glucose target
For adults

» Measure of average
glycaemic control
during study period

« Total, basal and bolus
insulin dose during 90
days of home periods

« Safety evaluation will
comprise the number of
episodes of
hypoglycaemia,
significant ketonemia (>
3.0mmol/l)as well as
nature and severity of
any other adverse
events

« Utility evaluation is the
frequency and duration
of use of the
closed-loop system at
home and time between
failures of closed-loop
system components

« Time spent above and
below the target
glucose 3.9 to 10.0
mmol/l, during the 90
days of home periods

* Average,standard
deviation and coefficient
of variation of glucose
levels during 90 days of
home periods

« The time with glucose
levels < 3.5 mmol/l and
<2.8 mmol/l during 90
days of home periods

« The time with glucose
levels in the significant
hyperglycaemia,(glucos
e levels > 16.7 mmol/l
during 90 days of home
periods

* Low Blood Glucose
Index during 90 days of
home periods

« Duration of periods
when sensor glucose
values was below
3.5mmol/l for at least 20
minutes

* The "Area Under the
Curve" below 3.5
mmol/l during 90 days
home periods

« Between 24 hour
period variability:
Coefficient of variation
of CGM glucose
between 24 hour
periods (midnight to
midnight)

* Glucose concentration
in the target range
(3.9-10.0mmol/L), and
above and below target
range based on
adjusted CGM

« Time spent with CGM
glucose concentration
in the target range
(3.9-8.0mmol/L), Mean
CGM glucose levels,
The AUC below

Glycated
haemoglobin
Alc

Among adults,
the proportion of
time that the
glucose level was
in the target
range was 11.0
percentage
points (95%
confidence
interval [CI], 8.1
to 13.8) greater
with the use of
the closed-loop
system day and
night than with
control therapy
(P<0.001)

NA

Among children
and adolescents,
the proportion of
time with the
nighttime glucose
level in the target
range was higher
during the
closed-loop
phase than
during the control
phase (by 24.7
percentage
points; 95% ClI,
20.6 to 28.7;
P<0.001)
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3.5mmol/l, CV of CGM
glucose levels,
Coefficient of variation
of CGM glucose
between nights and
Total insulin dose during
overnight period
between 23:00 and
08:00

« Time spent with CGM
glucose concentration
in the target range
(3.9-10.0mmol/L), Mean
CGM glucose levels,
The AUC below
3.5mmol/l, CV of CGM
glucose levels,
Coefficient of variation
of CGM glucose
between days and Total
insulin dose during day
period between 08:00 to
23:00

For children and
adolescents

* The proportion of
nights when glucose
levels drop below 3.5
mmol/l for 20 minutes or
longer, as recorded by
CGM

« Time spent above and
below the target
glucose (3.9 to 8.0
mmol/l) based on CGM
« The time with glucose
levels in the significant
hyperglycaemia range
(glucose levels > 16.7
mmol/l) as recorded by
CGM

* Metabolic control
assessed by HbA1c

* Average and standard
deviation of glucose
levels, as recorded by
CGM

* The time with glucose
levels < 3.5 mmol/l as
recorded by CGM

« The time with glucose
levels in the widened
target range, as
recorded by CGM
(glucose levels =
3.9mmol/l to <
10.0mmol/l )

* Low Blood Glucose
Index (LBGI), as
recorded by CGM

« Standard deviation of
the glucose rate of
change, as recorded by
CGM

« Overnight insulin dose
« Total daily insulin dose
« Episodes of
symptomatic
hypoglycaemia



Trial 38
N. Nanayakkara etal., 2024
ACTRN12620001191987

Study characteristics

Auth NCT
or-ye Num
ar ber
N. ACT
Nana RN12
yakka 6200
ra 0119
etal.,, 1987
2024

Study Coun Cente Blindin
Design try rs g
Rando Austr Single- No
mised alia center (open-I
Controll abel)
ed Trial

(RCT)-c

rossove

r

Intervention characteristics

Random

isation

NA -

crossov

ertrials  Funding

NA Yes
Ypsomed
Australia
Pty Ltd
Baker
Heart and
Diabetes
Institute

Inclusion criteria

« Type 1 diabetes greater than or equal to 6 months

duration

« Adults age greater than or equal to 18 years
« Insulin pump therapy greater than or equal to 6

months duration
« HbA1c less than 10.0%

Participant characteristics

Exclusion criteria
* Pregnancy

« Current use of real time CGM in the previous 3 months
« Hospitalization for severe hypoglycaemia or ketoacidosis in the

past 6 months

« Chronic kidney disease (eGFR < 45 mL/min/1.73m2)
« Planned international travel during the study period
« Oral hypoglycaemic agents or non insulin injectable agents

within past 4 weeks

Outcomes

Hybrid
closed-loop
system

Yes

Ypsomed
Australia Pty Ltd
Baker Heart and
Diabetes Institute

Numb
er of Numbe
partici rof
pants particip
Stand in ants in
ard Total hybrid standar
insuli Dosin number closed d
n g of -loop insulin
thera Duration freque participa syste deliver
py of trial ncy nts (n) m(n) y
Hybrid ~ Usual pump 8 weeks Continuous 20 20
Closed insulin participa  participan
loop infusion nts ts
Android
Artificia
|
Pancre
as
System

Age
group
20
participan
ts

Adult (218 years)
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Primary endpoint Secondary endpoint

Percentage of CGM time
in target range (3.9-10.0
mmol/L) with AndroidAPS
vs conventional pump
therapy as measured by
masked CGM (iPro®2) in
the final week of 4
week-study arm

Glucose target

« Percentage of CGM time in
target range (3.9-10.0
mmol/L) with AndroidAPS vs
conventional pump therapy
as measured by masked
CGM (iPro®2) in the final
week of 4 week-study arm.

« Mean sensor glucose value
with AndroidAPS compared
vs conventional pump
therapy as measured by
masked CGM (iPro®2) in the
final week of 4 week-study
arm.

« Percentage of CGM time in
hypoglycaemia range (< 3.9
mmol/L) with AndroidAPS
compared vs conventional
pump therapy as measured
by masked CGM (iPro®2) in
the final week of 4
week-study arm.

« Percentage of CGM time in
clinically significant
hypoglycaemia range (< 3.0
mmol/L) with AndroidAPS vs
conventional pump therapy
as measured by masked
CGM (iPro®2) in the final
week of 4 week-study arm.

« Percentage of CGM time in
hyperglycaemia range (>
10.0 mmol/L) with
AndroidAPS vs conventional
pump therapy as measured
by masked CGM (iPro®2) in
the final week of 4
week-study arm.

« Percentage of CGM time in
significant hyperglycaemic
range (> 13.9 mmol/L) with
AndroidAPS vs conventional
pump therapy as measured
by masked CGM (iPro®2) in
the final week of 4
week-study arm.

« Parameters of Glycaemic
variability will be assessed
by measuring standard
deviation of the mean (SD) ,
co-efficient of variation (CV)
and Mean Amplitude of

Glycated
haemoglobin
Alc

The change in
TIR from
baseline for
AAPS compared
with stand-alone
pump therapy
was 18.6%
(11.4-25.9), (P <
.001), TIR 76.6%
+11.7%, 58.0% +
15.6%, for AAPS
and stand-alone
pump,
respectively

NA
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Glycaemic Excursion
(MAGE) with AndroidAPS vs
conventional pump therapy
as measured by masked
CGM (iPro®2) in the final
week of 4 week-study arm.

« Number of symptomatic
episodes of hypoglycaemia
with AndroidAPS vs
conventional pump therapy
as reported by participants
and documented in their
study diary.

« Entire duration (week 1-4)
for each of the intervention
and control periods.

+ Number of severe adverse
events (severe
hypoglycaemic and diabetic
ketoacidosis) with
AndroidAPS vs conventional
pump therapy as reported by
the participant or determined
by the study team.

« Average total daily dose of
insulin with AndroidAPS vs
conventional pump therapy
as per uploaded insulin
pump data.

« Change in body weight with
AndroidAPS compared with
conventional pump therapy
as measured by study team.
Body weight will be
measured by digital scale.

« Treatment satisfaction with
AndroidAPS compared with
conventional pump therapy
as assessed by Diabetes
Treatment Satisfaction
Questionnaire (DTSQ)

« Diabetes distress with
AndroidAPS compared with
conventional pump therapy
as assessed by Problem
Areas in Diabetes (PAID)

« Fear of hypoglycaemia with
AndroidAPS compared with
conventional pump therapy
as assessed by
Hypoglycaemia Fear
Survey-I short form

* Hypoglycaemia awareness
with AndroidAPS compared
with conventional pump
therapy as assessed by
Clarke hypoglycaemia
awareness survey.
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Trial 39
S M Anderson et al., 2019
NCT02302963

Study characteristics

NCT
Num
ber
NCTO
2302
963

Study
Design
Rando
mised
Controll
ed Trial
(RCT)

Coun Cente

try rs
Unite 2

d center
State s

S

Blindin
9

No
(open-I
abel)

Random
isation
NA -
crossov
er trials
Yes (1:1)

Funding
Yes

NIH
NIDDK

Inclusion criteria

1. Aged 12-70 years

2. Type 1 diabetes on insulin for 21 year

3. On insulin pump therapy for 26 months

4. HbA1c <10.0% (86 mmol/mol) (if HbA1c <6.0%
[42 mmol/mol] then total daily insulin had to be
20.5 U/kg).

5. Subjects had a risk of hypoglycemia or
hypoglycemia unawareness as defined by any of the
following:

(1) Clarke Hypoglycemia Perception Awareness
questionnaire score of 2415

(2) average daily risk range (ADRR) >40 as
assessed from SMBG readings from the prior
month16

(3) low blood glucose index (LBGI) >2.5 as
assessed from SMBG from the prior month17 or
LBGI >1.1 as assessed from 1 week of continuous
glucose monitoring (CGM) readings18

(4) no recognition of hypoglycemia until the glucose
is <60 mg/dL (<3.3 mmol/L) and no adrenergic
symptoms at glucose of 60 mg/dL (3.3 mmol/L)
(shakiness, palpitations, diaphoresis)

Additional eligibility criteria included the ability to
speak and read English

Use basic technology such as a cell phone
Current use of an insulin-to-carbohydrate ratio
Access to Internet or cell phone service in the
subject's local environment

Willingness to maintain uninterrupted availability via
personal cell phone

Willingness to perform SMBG testing four to six
times daily (before meals, bedtime, before driving,
before exercise, and as indicated)

Living with a diabetes care partner 218 years old
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Exclusion criteria

1. Admission for diabetic ketoacidosis in the 12 months prior to
enrollment.

2. Severe hypoglycemia resulting in seizure or loss of
consciousness in the 3 months prior to enroliment.

3. Hematocrit less that the lower limit of normal for the assay.

4. Pregnancy, breast-feeding, or intention of becoming pregnant
over time of study procedures

5. If female and sexually active, must agree to use a form of
contraception to prevent pregnancy while a participant in the
study. A negative urine pregnancy test will be required for all
premenopausal women who are not surgically sterile.

5. Subjects who become pregnant will be discontinued from the
study.

6. Conditions which may increase the risk of induced
hypoglycemia such as: known coronary artery disease,
congestive heart failure, history of any cardiac arrhythmia (benign
premature atrial contractions and premature ventricular
contractions allowed), history of seizure disorder, history of
cerebrovascular event or transient ischemic attack,
hypoglycemia-induced migraine within the last 6 months, or
neurological disease.

7. Cystic fibrosis

8. A known medical condition that in the judgment of the
investigator might interfere with the completion of the protocol
such as the following examples:

o Inpatient psychiatric treatment in the past 6 months for either
the subject or the subject’s diabetes care partner

o Presence of a known adrenal disorder

o Abnormal liver function tests (transaminase >3 times the upper
limit of normal); testing required for subjects taking medications
known to affect liver function or with diseases known to affect liver
function

o Abnormal renal function test results (estimated GFR <60
mL/min/1.73m2); testing required for subjects with diabetes
duration of greater than 5 years post onset of puberty

o Active gastroparesis

o If on antihypertensive, thyroid, anti-depressant or lipid lowering
medication, lack of stability on the medication for the past 2
months prior to enroliment in the study

o Uncontrolled thyroid disease (TSH undetectable or >10 mIU/L);
testing required within 3 months prior to admission for subjects
with a goiter, positive antibodies, or who are on thyroid hormone
replacement, and within one year otherwise

o Current or recent abuse of alcohol or recreational drugs by
patient history

o Infectious process not anticipated to resolve prior to study
procedures (e.g.

meningitis, pneumonia, osteomyelitis)

o Any skin condition in the area of insertion that prevents safe
sensor or pump placement (e.g. bad sunburn, pre-existing
dermatitis, intertrigo, psoriasis, extensive scarring, cellulitis)

o Diagnosed with celiac disease and not currently following a
gluten free diet

9. A recent injury to body or limb, muscular disorder, use of any
medication, any carcinogenic disease, or other significant medical
disorder if that injury, medication, or disease in the judgment of
the investigator will affect the completion of the protocol

10. Current use of any of the following drugs and supplements:
o Any medication being taken to lower blood glucose, such as
Pramlintide,

Metformin, GLP-1 Analogs such as Liraglutide, and nutraceuticals
intended to lower blood glucose

o Beta blockers

o Oral glucocorticoids

o Pseudoephedrine

o Any other medication that the investigator believes is a
contraindications to the subject’s participation



Intervention

cipant characteristics

Outcomes

Hybrid
closed-loop
system
Hybrid CLC
(HCLC)

Standa
rd
insulin
therap
y
Sensor
-augm
ented
pump
(SAP)
therapy

Duration of
trial
4 weeks

Dosing
freque
ncy
Continu
ous
insulin
infusion

Total
number of
participant
s (n)

42
participants

Number

of Number

particip of

ants in  particip

hybrid ants in

closed-l standar

oop d

system insulin Age

(n) delivery group Primary endpoint

21 21 Participa Reduction in

participa participa nts aged hypoglycemia during

nts nts 18-70 the study on USS
years Virginia versus SAP

as assessed by:
LBGI from CGM
during 1 week of
baseline blinded use
versus during the
last week of
intervention.
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Secondary endpoint
1. Reduction in
hypoglycemia during
the study on USS
Virginia versus SAP as
assessed by:

CGM time <70 mg/dL
and <50 mg/dL by
retrofitted CGM and
SMBG trace during a 24
hour period and the
overnight period (11PM
— 7AM) from 1 week of
baseline blinded use
versus the last week of
intervention.

2. Improvement in
counterregulatory
response to
hypoglycemia at
baseline versus
follow-up as assessed
by:

- Peak epinephrine

- Epinephrine area
under the curve (AUC)
- Epinephrine increase
over baseline

3. Improvement in
hypoglycemia
awareness at baseline
versus follow-up as
assessed by:

- Hypoglycemia
symptom ratings

- Clarke Hypoglycemia
Perception Awareness
and Fear of
Hypoglycemia scores
4. Improvement in
glycemic control at
baseline versus the last
week of intervention as
assessed by:

- Time within target
(70-180 mg/dL) over a
24 hour period.

- Time within target
(80-140 mg/dL) in the
overnight period (11PM
— 7AM)

- Distribution of
wake-up glucose levels
at 7AM

Glycated
Glucose target haemoglobin A1c
Percent time within the NA

target range 70-180 mg/dL
(3.9-10 mmol/L)

increased on HCLC
(67.8% + 13.5% to 78.2%
+10%) but

decreased on SAP (65.6%
+12.9% to 59.6% +
16.5%)

P <0.001
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Study characteristics

NCT
Num
ber
NCTO
4025
762

Study
Design
Rando
mised
Controll
ed Trial
(RCT)-c
rossove
0

Coun
try
Unite
d
Kingd
om
Austri
a

Cente
rs
Multi-c
enter

Blindin
g

No
(open-|
abel)

Random
isation
NA -
crossov
er trials
NA

Funding
NA

Inclusion criteria

1. Age 60 years and above

2. Type 1 diabetes as defined by WHO for at least 1
year or confirmed C-peptide negative

3. On insulin pump for at least 3 months with good
knowledge of insulin self-adjustment

4. Treated with one of the U-100 rapid acting insulin
analogues only (insulin Aspart, Lispro, Faster insulin
Aspart but not Glulisine)

5. Willing to perform regular capillary blood glucose
monitoring

6. HbA1c < 10% (86 mmol/mmol) based on analysis
from central laboratory or equivalent

7. Literate in English

8. Having a care partner who is aware of the
subject's location and is trained to administer
intramuscular glucagon and able to seek emergency
assistance

9. Willing to wear closed-loop system at home and
at work place

10. Willing to follow study specific instructions

11. Willing to upload pump and CGM data at regular
intervals

12. Has access to WiFi
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Exclusion criteria

1. Non-type 1 diabetes mellitus

2. Use of a closed-loop system within the last 30 days

3. Any other physical or psychological disease or condition likely
to interfere with the normal conduct of the study and interpretation
of the study results

4. Use of any glucose-lowering agent (such as Pramlintide,
Metformin, GLP-1 analogs) in the 3 months prior to enrolment or
any use of SGLT2 inhibitors

5. Untreated coeliac disease, adrenal insufficiency or
hypothyroidism

6. Known or suspected allergy against insulin

7. More than one episodes of severe hypoglycaemia as defined
by American Diabetes Association in preceding 6 months

8. Random C-peptide > 200pmol/l with concomitant plasma
glucose >4 mmol/l (72 mg/dl)

9. Lack of reliable telephone facility for contact

10. Total daily insulin dose >/= 2 IU/kg/day

11. Total daily insulin dose < 15 |U/day

12. Severe visual impairment

13. Severe hearing impairment

14. Medically documented allergy towards the adhesive (glue) of
plasters or unable to tolerate tape adhesive in the area of sensor
placement

15. Serious skin diseases (e.g. psoriasis vulgaris, bacterial skin
diseases) located at places of the body, which could potentially be
used for localisation of the glucose sensor)

16. Subject is currently abusing illicit drugs

17. Subject is currently abusing prescription drugs

18. Subject is currently abusing alcohol

19. Subject has elective surgery planned that requires general
anaesthesia during the course of the study

20. Subject is a shift worker with working hours between 10pm
and 8am

21. Subject has a sickle cell disease, haemoglobinopathy; or has
received red blood cell transfusion or erythropoietin within 3
months prior to time of screening

22. Subject plans to receive red blood cell transfusion or
erythropoietin over the course of study participation

23. Subject diagnosed with current eating disorder such as
anorexia or bulimia

24. Subject plans to use significant quantity of herbal preparations
(use of over the counter herbal preparation for 30 consecutive
days or longer period during the study) or significant quantity of
vitamin supplements (four times the recommended daily
allowance used for 30 consecutive days or longer period during
the study) known to affect glucose metabolism and/or blood
glucose levels during the course of their participation in the study
25. Subject not proficient in English (UK), or German (Austria)



Intervention characteristics

Participant characteristics

Number
of Number
particip of
ants in  particip
Standa hybrid  ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
Hybrid Sensor 32 weeks Continu 37 37 37 Adult The primary *HbA1c at the End of The proportion of time with NA
closed-loop -augm ous participants participa participa (260 endpoint was the the 16 Week glucose between 3-9 and
(CamAPS FX, ented insulin nts nts years) proportion of time Intervention Period 10-0 mmol/L was
CambDiab, pump infusion sensor glucose was  (mmol/Mol) significantly higher
Cambridge, UK)  (SAP) in target range *Proportion of Time -in the closed-loop group :

between 3-9 and

Spent Below Target

79-9% [SD 7-9] compared

10-0 mmol/L Glucose (3.9mmol/l) to
(70mg/dl) Based on - the SAP group :71:4%
CGM During the 16 [13-2]

Week Intervention
Period (%)
*Proportion of Time
Spent Above Target

difference 8-6 percentage
points [95% CI 6-3 to
11-0]; p<0-0001)

Glucose (10.0 mmol/l)
(180 mg/dl) Based on
CGM During the 16
Week Intervention
Period (%)

*Average (mmol/L) of
CGM Glucose Levels
During the 16 Week
Intervention Period
*Proportion of Time
With Glucose Levels <
3.5 mmol/l (63mg/dl)
Based on CGM During
the 16 Week
Intervention Period (%)
*Proportion of Time
With Glucose Levels in
the Significant
Hyperglycaemia
(Glucose Levels > 16.7
mmol/l) (300mg/dl)
Based on CGM During
the 16 Week
Intervention Period (%)
«Total Daily Insulin Dose
During the 16 Week
Intervention Period
(Units/Day)

«Standard Deviation
(mmol/L) of CGM
Glucose Levels During
the 16 Week
Intervention Period
*Proportion of Time
With Glucose Levels <
3.0 mmol/l (54mg/dl)
Based on CGM During
the 16 Week
Intervention Period (%)
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Trial 41
D. Kariyawasam et al., 2022
NCT03671915

Study characteristics

NCT
Autho Numb Study Countr
r-year er Design y Centers
D. NCTO Randomis France Multi-ce
Kariya 36719 ed Belgiu  nter
wasa 15 Controlle  m
m et d Trial
al., (RCT)-cro
2022 ssover

Intervention characteristics

Blinding
No
(open-lab
el)

Randomis

ation

NA -

crossover

trials Funding

Yes (1:1) Yes
Diabeloop

Inclusion criteria

1. Prepubescent children (Gender: both) aged between 6 to 12
years old (Tanner stage 1) at time of screening

2. Type 1 diabetes as defined by WHO for at least 1 year or
confirmed C peptide negative

3. An insulin pump user for at least 3 months.

4. Subject having a Glycosylated hemoglobin (HbA1c) blood
value < 9% at time of screening visit-based on analysis from
local laboratory within 3 months.

5. Subject having a minimum daily insulin requirement (Total
Daily Dose) of greater than or equal to 8 units.

6. Subject and his parent/guardian willing to spend 3-overnight
in hospital.

7. Subject willing to wear the system continuously throughout
the study

8. Subjects and his parent/guardian must be able to speak and
be literate in French or Flemish as verified by the investigator

Exclusion criteria

1. Children who are in pubertal stage

2. Subject has a history of 2 or more episodes of severe hypoglycemia, which
resulted in any the following during the 6 months prior to screening: - Medical
assistance (i.e. Paramedics, Emergency Room (ER) or Hospitalization) - Coma
- Seizures

3. Subject having sever DKA in the 6 months prior to screening visit.

4. Known or suspected allergy against insulin

5. Any other physical or psychological disease, or medication likely to interfere
with the conduct of the study and interpretation of the study results as judged
by the investigator.

6. Subject is unable to tolerate tape adhesive around the sensor or pump
placements

7. Subject has a cardiovascular condition which the investigator determines
should exclude the subject, i.e. ventricular rhythm disturbance, hypertrophic
cardiomyopathy

8. Subject having took any oral, injectable, or intravenous (1V) glucocorticoids

Participant characteristics

within 8 weeks from time of screening visit, or plans to take any oral, injectable,
or IV glucocorticoids during the study.

Outcomes

Standar
d
Hybrid closed-loop insulin  Duration of
system therapy trial
Diabeloop for Kids Sensor-  72-h in-patient
DBL4K hybrid augment period was
closed-loop system  ed followed by a
insulin 6-week home
pump phase
therapy

Dosing
frequenc
y
Continuo
us insulin
infusion

Number
of
participa
nts in
hybrid
Total number closed-lo
of op
participants  system
(n) (n)
21 21
participants participant
s

Number

of

participa

nts in

standard

insulin Age Glycated
delivery  group Primary y i target haemoglobin A1c
21 Children The primary outcome, + Sensor mean glucose over NA NA

participant 6-12 years assessed in the the 72-h, in the overnight

s old intention-to-treat (defined as 23:00 to 07:00)

population, was the
mean proportion of time
spent in hypoglycaemia
(3-9 mmol/L [<70
mg/dL]) during the
hospital phase
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and during the home study
phase for the French
centers, in closed-loop and
open-loop session

« Coefficient of variation
(SD/Mean %)

«+ Standard deviation (SD
mg/dl) of the glucose rate of
change as recorded by the
CGM

* Low Blood Glucose Index
(LBGI) and high blood
glucose Index (HBGI)

« Percentage of sensor time
in glucose range 70-140
mg/dl

« Percentage time in glucose
levels in the widened target
range 70-180 mg/dl

« Fasting blood glucose,
mg/dl (mmol/L)

« Sensor time spent in
glucose levels below 54
mg/dl, 60 mg/dl

« Sensor time spent in
glucose levels below 54
mg/dl, 60 mg/dl, and 70
mg/dl

* Number of severe
Hyperglycemic events as
well as the number of
subjects experiencing sever
hypoglycemia

« Time spent in glucose
levels above 180 mg/dl, 250
mg/dl, 300 mg/dl

« Severe Diabetic
Ketoacidosis (DKA) events
« Percentage of time
closed-loop active

« Total daily dose of insulin

+ Subject's perception in
terms of life-style change,
satisfaction and diabetes
management



Trial 42
S. K. Garg et al., 2023

NCT02748018
Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
S.K. NCTO Rando Unite Multi-c No Yes (1:1) Yes 1. Subject is age 2-80 years at time of screening 1. Subject participated in any Closed Loop study in the past.
Garg 2748 mised d enter  (open-l Medtronic  US, Canada, Australia and New Zealand: Subjects 2. Subject is unable to tolerate tape adhesive in the area of
etal, 018 Controll State abel) 2-80 years of age will be allowed to enroll in the post sensor placement
2023 ed Trial s approval study. Europe: Only subjects 27 years of 3. Subject has any unresolved adverse skin condition in the area
(RCT) Cana age are allowed to enroll in the post-market study. of sensor placement (e.g., psoriasis, rash, Staphylococcus
da 2. Subjects who are 2-21 years are determined by infection) or area of infusion set placement

the investigator to have the appropriate, requisite
support (family, caregiver or social network) to
successfully participate in this study

3. Subject must have a minimum daily insulin
requirement (Total Daily Dose) of equal to or greater
than 8 units/day

4. Subjects who are determined by the investigator
to be psychologically sound in order to successfully
participate in this study

5. Subject has been diagnosed with type 1 diabetes
for at least three months Note: Determination of
classification for diabetes will be based on American
Diabetes Association Clinical Practice Guidelines
accounting for several patient characteristics such
as: age of onset, patient's weight or BMI, history of
diabetic ketoacidosis, history of therapy
management, if available in the medical records.

6. Subject must be on one of the following
management therapies:

-Multiple daily injections defined by use of rapid
analogue with meals and approved long acting
analogue (e.g. detemir or glargine) with or without
CGM

-Insulin pump therapy with or without CGM

7. Subject is willing to perform 2 4 finger stick blood
glucose measurements daily

8. Subject is willing to perform required study
procedures

9. Subject is willing to wear the system continuously
throughout the study for at least 80% of the time.
10. Subject is willing to upload data at least weekly
from the study pump/meter, must have Internet
access and a computer system that meets the
requirements for uploading the study pump/meter
for data collection

11. Subject must be willing to use the study glucose
meter system (i.e. along with study meter strips).
12. If subject has celiac disease, it has been
adequately treated as determined by the
investigator

13. Subject with the diagnosis of myocardial
infarction, unstable angina, coronary artery bypass
surgery, coronary artery stenting, transient ischemic
attack, cerebrovascular accident, angina, congestive
heart failure, ventricular rhythm disturbances or
thromboembolic disease, within 1 year of screening,
will be included in the study with the consent of the
Investigator

14. Subject is willing to take one of the following
insulins and can financially afford to use either of the
2 insulin preparations throughout the course of the
study (i.e. co-payments for insulin with insurance or
able to pay full amount)

Humalog® (insulin lispro injection)

NovoLog® (insulin aspart)
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4. Women of child-bearing potential who have a positive
pregnancy test at screening or plan to become pregnant during
the course of the study

5. Subject is being treated for hyperthyroidism at time of
screening

6. Subject has an abnormality (out of reference range) in
thyroid-stimulating hormone (TSH) at time of screening visit. TSH
is not required for subjects 2-13 years of age.

7. Subject has taken any oral, injectable, or IV glucocorticoids
within 8 weeks from time of screening visit, or plans to take any
oral, injectable, or IV glucocorticoids during the course of the
study.

8. Subject is actively participating in an investigational study (drug
or device) wherein he/she has received treatment from an
investigational study drug or investigational study device in the
last 2 weeks

9. Subject is currently abusing illicit drugs or marijuana

10. Subject is currently abusing prescription drugs

11. Subject is currently abusing alcohol

12. Subject is using pramlintide (Symlin), SGLT2 inhibitors, GLP
agonists, biguanides, DPP-4 inhibitors or sulfonylureas at time of
screening

13. Subject is using hydroxyurea at the time of screening or plans
to use it during the study

14. Subject has a history of visual impairment which would not
allow subject to participate in the study and perform all study
procedures safely, as determined by the investigator

15. Subject has a sickle cell disease, hemoglobinopathy; or has
received red blood cell transfusion or erythropoietin within 3
months prior to time of screening

16. Subject plans to receive red blood cell transfusion or
erythropoietin over the course of study participation

17. Subject diagnosed with current moderate to severe eating
disorder such as anorexia or bulimia

18. Subject has been diagnosed with chronic kidney disease
requiring dialysis or resulting in chronic anemia

19. Subjects who are currently being actively treated for cancer.
20. Subject who is designated as a research staff member for this
study



Intervention characteristics

Participant characteristics

Outcomes

Hybrid
closed-loop
system
MiniMed™ 670G
hybrid closed
loop (HCL)

Standa
rd
insulin
therap
y
Multipl
e daily
injectio
ns
(MDI),
SAP, or
csll
compar
ator

Duration of
trial
6 months

Dosing
freque
ncy
Continu
ous

(pump)
/ MDI

Total
number of
participant
s (n)

302
participants

Number
of
particip
ants in
hybrid
closed-I
oop
system
(n)

151
participa
nts

2-17
years :
78
participa
nts and
18-80
years :
73
participa
nts

Number
of
particip
ants in
standar
d
insulin
delivery
151
participa
nts
2-17
years :
77
participa
nts and
18-80
years :
74
participa
nts

Age
group
Participa
nts aged
2-80
years

Primary endpoint
Change in A1C for
Group 1 (baseline
A1C >8.0%) from
baseline to the end
of study and
difference in the end
of study percentage
of time spent below
70 mg/dL (%TBR
<70 mg/dL) for
Group 2 (baseline
A1C <8.0%) to show
superiority of HCL
intervention versus
control
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Secondary endpoint
Secondary
effectiveness endpoints
were change in A1C
and %TBR <70 mg/dL
for Group 2 and Group
1, respectively, to show
noninferiority of HCL
intervention versus
control

Glucose target
NA

Glycated
haemoglobin A1c
Significant mean
(95% confidence
interval) change in
A1C was observed
for both

Group 1: (-0.8%
[-1.1% to -0.4%], P
< 0.0001) and
Group 2 : (-0.3%
[-0.5% to -0.1%]

P <0.0001)



Trial 43

T. v. d. Berge et al., 2022

NA

Study characteristics

Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
T.v. NA Rando NA Single- No NA NA NA NA
d. mised center (open-|
Berg Controll abel)
eet ed Trial
al., (RCT)-c
2022 rossove

r

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid  antsin
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
Advanced hybrid Treatm 2weeks of Continu 38 38 38 Children The percentage of  « Other continuous High rate of TIR target HbA1c improved
closed-loop entas SAP- ous participants participa participa aged 2-6 time inrange (TIR)  glucose sensor metrics  (>70%) achievement with : from 7.4% + 0.9%
(AHCL) usual:  Sensor-aug insulin nts nts & of 70-180 mg/dl * HbA1c HCL in preschool (88%) 10 6.9% + 0.5% (P
CSll+ mented infusion 7-14 yea « Patient-related and school children (50%), =.0002)
CGM pump rs outcomes (DISABKIDS  with average times in Auto
8 weeks of questionnaire, Fear of  Mode of 93% and 87%,
PLGM - Hypoglycaemia Survey) respectively.
Predictive « Safety events
low-glucose Preschool children
manageme achieved a mean TIR of

nt 73% + 6% (+8% vs. SAP,

8 weeks of +6% vs. PLGM) and

HCL - school children 69% + 8%
Hybrid (+15% vs. SAP and + 14%
closed loop vs. PLGM)
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Trial 44
U. Schierloh et al., 2019

NCT02099409
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
u. NCTO Rando Luxe Single- No NA Yes 1. Children aged between 6 and 12 years 1. Another type of diabetes than type 1
Schie 2099 mised mbur center (open-| EU 2. Type 1 diabetes for at least 6 months 2. Physical or psychological disease likely to interfere with an
rloh 409 Controll g abel) Framewor 3. On insulin pump treatment for at least 6 months  appropriate conduct of the study
etal, ed Trial k7 4. HbA1c below 11% 3. Current drug therapy knowing to interfere with glucose
2019 (RCT)-c Program  (below 96.72 mmol/mol) metabolism
rossove me

r

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint Glucose target haemoglobin A1c
Overnight Sensor 2 nights (1  Continu 15 15 15 Children  Time spent in Glucose variability ( Blood glucose levels did NA
closed-loop augme night ous participants participa participa aged 6 - normal glucose excursions in mg/dl) not vary between
insulin delivery nted in-patient insulin nts nts 12years range ( mg/dl) Time spent in low conditions
pump stayand at infusion glucose range (< 60 (mean difference 0.76
therapy home per mg/dl) mmol/l; t(13) =1.24,p =
treatment Time spent in low .12,d=0.37)
condition) glucose range (<70

mg/dl)

Time spent in high
glucose range
(>180mg/dl)
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Trial 45
R. Nimri et al,,

2014

NCT01238406

Study characteristics

Auth NCT
or-ye Num Study
ar ber  Design
R. NCTO Rando
Nimri 1238 mised
etal., 406 Controll
2014 ed Trial
(RCT)-c
rossove

r

Intervention characteristics

Coun Cente Blindin
try rs g

Germ NA No

any (open-|
Israel abel)
Slove

nia

Random
isation
NA -
crossov
er trials
NA

Funding
NA

Inclusion criteria

1. Subject with Type 1 diabetes (>1yr since
diagnosis)

2. Insulin infusion pump therapy for at least 3
months

3. Patients whom uses continuous glucose sensor
for at least 2 weeks(for segment 5) or will undergo
run-in period of 2 weeks of glucose sensor wear
before continue to baseline assessment (only for
patients participating at segment 3 and 4)

4. Age = 10 years until 65 years

5. HbA1c at inclusion 2 6.5 and <10

6. Patients willing to follow trail instructions

7. Patients live with at least one other adult person
(segment 3, 5, and 6 only)

8. BMI Standard Deviation Score - below the 97th
percentile for age(in segment 5 and 6 BMI SDS -
below the 95th percentile for age)

9. An internet connection at patient's home (only for

patients participating at segment 3 and 6)
10. Patients with care givers who are capable of
operating a computer based system

Exclusion criteria

1. Concomitant diseases that influence metabolic control

2. Participation in any other interventional study

3. Known or suspected allergy to trial products

4. Any significant diseases or conditions including psychiatric
disorders and substance abuse that, in the opinion of the
investigator, is likely to affect the subject's ability to complete the
study, or compromise patient safety

5. Diabetic ketoacidosis in the past 1 month.

6. Severe hypoglycemia resulting in seizure or loss of
consciousness in the month prior to enrollment.

7. Current use of oral glucocorticoids or other medications, which
in the judgment of the investigator would be a contraindication to
participation in the study.

8. Subject is participating in another drug or device study that
could affect glucose measurements or glucose management.

Standa

rd
Hybrid insulin Dosing
closed-loop therap Duration of freque
system y trial ncy
Closed-loop Sensor 12 weeks Continu
insulin delivery -augm ous
with MD-Logic ented insulin
Artificial pump infusion
Pancreas (SAP)

(MDLAP) system

Total
number of
participant
s (n)

24
participants

of
particip
ants in
hybrid
closed-
oop
system
(n)

24
participa
nts

Number
of
particip
ants in
standar
d
insulin  Age Glycated
delivery group Primary endpoint  Secondary endpoint Glucose target haemoglobin A1c
24 Participa The primary end NA Closed-loop nights NA
participa nts aged point was time spent significantly increased the
nts 12-43 with sensor glucose percentage of time spent
years levels below 70 in the target range of
mg/dL (3.9 mmol/L) 70-140 mg/dL (P = 0.003)
overnight. compared with nights
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when the SAP therapy
was used



Trial 46
R. Nimri et al., 2017

NA
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber Design try rs g er trials Funding Inclusion criteria Exclusion criteria
R. NA Rando NA 8] No NA NA NA NA
Nimri mised center (open-|
etal., Controll s abel)
2017 ed Trial
(RCT)-c
rossove

r

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
Closed-loop Sensor 8 Continu 75 75 75 NA Primary endpoints NA The percentage of NA
system -augm consecutive ous participants participa = participa were time spent with individual nights with a
ented nights insulin nts nts glucose levels below mean overnight glucose
pump infusion 70 mg/dL and level in target was
(SAP) percentage of nights significantly greater (75
in which mean [42, 75] and 50 [25,75],
overnight glucose respectively; P = .008)
levels were within 90
to 140 mg/dL. The time spent in target

range was increased by a
median of 28% (P =.001),
with the same amount of
insulin (10.69 [7.28, 13.94]
and 10.41[6.9, 14.07],
respectively; P = .087)
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Trial 47
M. Reddy et al., 2015
NA

Study characteristics

Auth
or-ye
ar

M.
Redd
y et
al.,
2015

NCT

Num Study Coun Cente Blindin

ber  Design try rs g

NA Rando NA NA No
mised (open-|
Controll abel)
ed Trial
(RCT)-c
rossove

r

Intervention characteristics

Random
isation
NA -
crossov
er trials
NA

Funding
Yes
Wellcome
Trust

Inclusion criteria

1. Age 18-75 years

2. Duration of diabetes >1 year

3. Fasting c-peptide <0.2 nmol/l

4. Treatment with CSII for >6 months
5. HbA1c <8.5% (69 mmol/mol)

Participant characteristics

Exclusion criteria

1. Recurrent severe hypoglycemia

2. Pregnancy or planning pregnancy

3. Breastfeeding

4. Enrolment in other clinical studies

5. Active malignancy or being under investigation for malignancy
6. Informed written consent was obtained.

Outcomes

Standa

rd
Hybrid insulin Dosing
closed-loop therap Duration of freque
system y trial ncy
Closed-loop Open-l 48 hours Continu
insulin delivery oop ous
system - visit insulin
Bio-inspired (standa infusion
Avrtificial rd
Pancreas (BiAP) insulin

pump

therapy

)

Total
number of
participant
s (n)

12
participants

Number
of
particip
ants in
hybrid
closed-|
oop
system
(n)

12
participa
nts

Number

of

particip

ants in

standar

d

insulin  Age

delivery group Primary endpoint

12 Participa Percentage time

participa nts aged spentin sensor

nts 18-75 glucose target range
years (3.9-10.0 mmol/l)
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Secondary endpoint
Secondary outcomes
were :

« percentage time in
euglycemia (3.9-7.8
mmol/l)

« hypoglycemia (<3.9
mmol/l)

* hyperglycemia (>10.0
mmol/l)

* mean sensor

* glucose

« insulin dose delivered
« glycemic risk
measures of low blood
glucose index (LBGI)
and high blood glucose
index (HBGI). We
calculated all glycemic
outcomes for the whole
time period and the
overnight period

Other secondary
outcomes included :

« intercorrelations
between metabolic
analytes during
closed-loop and
open-loop control

Glycated
Glucose target haemoglobin A1c
The median (IQR) NA

percentage time in target
did not differ between
closed-loop and open-loop
(71% vs 66.9%, P = .9)

The percentage time in
target was higher when all
meals were announced
during closed-loop
compared to no or partial
meal announcement
(65.7% [53.6-80.5] vs
45.5% [38.2-68.3], P =
12)



Auth NCT

or-ye Num

ar ber

\ NCTO
42003
13

Trial 48
S. J. Russell et al., 2022

NCT04200313

Study Coun Cente
Design try rs
Randomis United = Multi-ce
ed States  nter
Controlle

d Trial

(RCT)

Blindin
9

No
(open-lab
el)

Random

isation
NA -
crossov
er trials
Yes (2:1)

Funding
Yes
National
Institute of
Diabetes
and
Digestive
and Kidney
Diseases

Inclusion criteria

1. Clinical diagnosis of T1D for at least one year and using
insulin for at least 1 year

2. Diabetes managed using the same regimen (either pump or
MDI, with or without CGM) for = 3 months

3. Age 2 6 years old

Exception: the initial 5-participant test run will be limited to >18
years old

4. Current use of a CGM, or if not a CGM user, at least 3 blood
glucose meter tests daily on average over the last 4 weeks
(according to judgment of investigator if meter is not available).
5. Willingness not to start any new non-insulin
glucose-lowering agent during the course of the trial

6. For participants <18 years old, living with one or more
parent/legal guardian knowledgeable about emergency
procedures for severe hypoglycemia.

7. For participants >18 years old who live alone, participant
has a relative or acquaintance who lives within 30 minutes of
participant and is willing to be contacted to check on
participant if study staff feel that participant may be
experiencing a medical emergency and can't be reached.

8. Investigator believes that the participant can safely use the
iLet and will follow the protocol. The investigator will take into
account the participant's HbA1c level, compliance with current
diabetes management, and prior acute diabetic complications.
For this reason, there is no upper limit on HbA1c specified for
eligibility.

9. If a GLP-1 agonist or pramlintide is being used, participant
must be willing to discontinue use while the iLet BP system is
being used, including the randomized trial and extension study.
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Exclusion criteria

1. Unable to provide informed consent (e.g. impaired cognition or judgment)
2. Unable to safely comply with study procedures and reporting requirements
(e.g. impairment of vision or dexterity that prevents safe operation of the bionic
pancreas, impaired memory)

3. Unable to speak and read English

« For pediatric participants, both caregivers and participants must be able to
speak and read English

4. Plan to change usual diabetes regimen in the next 3 months

This would include changing from MDI to pump. pump to MDI, change in insulin
automation delivery system, starting a CGM if not previously used, changes in
drug therapy specifically for glucose control except for changes in one insulin
analog to another.

Changes in insulin dose, carb ratio, sensitivity factor and basal rate profile are
allowed.

Current use of non-FDA approved closed-loop or hybrid closed-loop insulin
delivery system

Use of Apidra as the pre-study rapid-acting insulin analog and unwilling to
switch to lispro or aspart for the duration of the study

Known hemoglobinopathy (sickle cell trait is not an exclusion)

Current participation in another diabetes-related clinical trial

History of cystic fibrosis, pancreatitis, or other pancreatic disease, including
pancreatic tumor or insulinoma, or history of complete pancreatectomy
Electrically powered implants (e.g. cochlear implants, neurostimulators) that
might be susceptible to RF interference

Established history of allergy or severe reaction to adhesive or tape that must
be used in the study

Current use of SGLT2 inhibitors or a sulfonylurea drug (use more than 3
months prior to enroliment is acceptable)

« If using GLP1 agonist, pramlintide, or metformin drugs must be on a stable
dose for 3 months prior to enrollment (and as per inclusion criterion #8, must
be willing to discontinue use of GLP-1 agonist or pramlintide while using the
iLet BP system during the RCT and the extension phase).

Pregnant (positive urine hCG), breast feeding, plan to become pregnant in the
next 3 months, or sexually active without use of contraception

For adults >18 years old, most recent (must be within the last 2 years) eGFR
<30 ml/min OR currently in renal failure on dialysis

« If no eGFR is available for an adult participant during the last 2 years, one
must be obtained to confirm eligibility

Presence of a medical condition or use of a medication that, in the judgment of
the investigator, clinical protocol chair, or medical monitor, could compromise
the results of the study or the safety of the participant. Conditions to be
considered by the investigator may include the following:

Alcohol or drug abuse

Use of prescription drugs that may dull the sensorium, reduce sensitivity to
symptoms of hypoglycemia, or hinder decision making during the period of
participation in the study

Coronary artery disease that is not stable with medical management, including
unstable angina, angina that prevents moderate exercise (e.g. climbing a flight
of stairs) despite medical management, or within the last 12 months before
screening a history of myocardial infarction, percutaneous coronary
intervention, enzymatic lysis of a presumed coronary occlusion, or coronary
artery bypass grafting

Congestive heart failure with New York Heart Association (NYHA) Functional
Classification Ill or IV

History of TIA or stroke in the last 12 months.

Untreated or inadequately treated mental illness

History of eating disorder within the last 2 years, such as anorexia, bulimia, or
diabulemia or omission of insulin to manipulate weight

History of intentional, inappropriate administration of insulin leading to severe
hypoglycemia requiring treatment

Employed by, or having immediate family members employed by Beta Bionics,
or being directly involved in conducting the clinical trial, or having a direct
supervisor at place of employment who is also directly involved in conducting
the clinical trial (as a study investigator, coordinator, etc.); or having a
first-degree relative who is directly involved in conducting the clinical trial



Intervention characteristics

Participant characteristics

Outcomes

Standa

rd
Hybrid insulin
closed-loop therap Duration of
system y trial
Bionic pancreas  Any 13 weeks
treatment with insulin-
insulin aspart or  deliver
insulin lispro y

method

with

unblind

ed,

real-tim

e CGM

Dosing
freque
ncy
Continu
ous
insulin
infusion

Number

of Number

particip of

ants in  particip

hybrid  ants in
Total closed-l standar
number of oop d
participant system insulin Age
s (n) (n) delivery group
326 219 107 Participa
participants participa participa nts aged

nts nts 6-79

years

Primary endpoint
The primary
outcome was the
glycated hemoglobin
level at 13 weeks
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Secondary endpoint  Glucose target
The key secondary NA
outcome was the

percentage of time that

the glucose level as
assessed by continuous
glucose monitoring was
below 54 mg per

deciliter; the

prespecified

noninferiority limit for

this outcome was 1
percentage point.

Glycated
haemoglobin A1c
The glycated
hemoglobin level :

-in the
bionic-pancreas
group: decreased
from 7.9% to 7.3%
and did not change
-in the
standard-care
group : did not
change (was at
7.7% at both time
points)

(mean adjusted
difference at 13
weeks, -0.5
percentage points;
95% confidence
interval [Cl], -0.6 to
-0.3; P<0.001)



Trial 49
R. Nimri et al., 2014
NCT01726829

Study characteristics

Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
R. NCTO Rando Germ NA No NA NA 1. Subject with Type 1 diabetes (>1yr since 1. Concomitant diseases that influence metabolic control
Nimri 1726 mised any (open-I diagnosis) 2. Participation in any other interventional study
etal., 829  Controll Israel abel) 2. Insulin infusion pump therapy for at least 3 3. Known or suspected allergy to trial products
2014 ed Trial  Slove months 4. Any significant diseases (such as preexisting seizures or
(RCT)-c nia 3. Patients whom used continuous glucose sensor  epilepsy) or conditions including psychiatric disorders and
rossove previously substance abuse that in the opinion of the investigator is likely to

r

4. Age at inclusion = 10 years and < 65 years

5. HbA1c at inclusion = 7 and <10

6. Patients willing to follow study instructions

7. Patients live with at least one other adult person
8. BMI SDS(Standard Deviation Score) - below the
97th percentile for age

9. An internet connection at patient's home

10. Patients with care givers who are capable of
operating a computer based system

affect the subjects ability to complete the study or compromise
patients safety

5. Diabetic ketoacidosis in the past 1 month

6. Severe hypoglycemia resulting in seizure or loss of
consciousness in the month prior to enroliment.

7. Current use of oral glucocorticoids or other medications, which
in the judgment of the investigator would be a contraindication to
participation in the study

8. Female subject who is pregnant or planning to become
pregnant within the planned study duration

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
MD-Logic AP Sensor 8 nights Continu 15 15 15 Participa Primary endpoints * The time sensor The percentage of NA
closed-loop -augm ous participants participa participa nts aged were the time spent glucose level spent individual nights in which
system ented insulin nts nts 10-65 with glucose levels  within 70-140 mg/dl mean overnight glucose
pump infusion years below 70 mg/dL and * The number and level was within 90-140
(SAP) the percentage of frequency of mg/dL was 67 (33, 88),

nights in which the
mean overnight
glucose levels were
within 90-140 mg/dL
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hypoglycemic events
below 63, 79 mg/dI

* The time sensor
glucose level spent
above 140, 180 mg/dI
* The area under the
curve <63, <70, >140,
>180 mg/dI

* Glucose variability

* The total insulin dose
during the overnight
period

« Artificial pancreas
technical performance
defined as total
frequency of technical
failures

« Artificial pancreas
technical performance
defined as total
frequency of lost or
inaccurate sensor
records

« Percentage of time of

active closed loop
control

« Fear of Hypoglycemia

questionnaire

« Acceptance
questionnaire

« Artificial Pancreas
Satisfaction
Questionnaire

and 50 (25, 75), under
closed-loop and control
nights, respectively, with
no statistical difference



Trial 50
R. J. Kaur et al., 2022

NCT04142229
Study characteristics
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
R.J. NCTO Randomis United 2 No NA NA 1. Clinical diagnosis, based on investigator assessment, of 1. Use of an unapproved closed-loop insulin delivery system within 2 weeks
Kaur 41422 ed States centers  (open-lab type 1 diabetes for at least one year and using insulin for at before screening or during the study is not allowed.
etal, 29 Controlle el) least 1 year 2. Have a blood pressure at screening outside the range of 160 mmHg systolic
2022 d Trial 2. Using an insulin pump for at least 3 months at the time of blood pressure and/or greater than 100 mmHg for diastolic blood pressure (if
(RCT)-cro screening. Insulin pump use includes use of automated repeated measurements are within this range, the patient may be included in
ssover features, to include predictive or threshold low-glucose the study)
suspend or hybrid closed-loop with or without a Dexcom 3. Have coronary artery disease that is not stable with medical management,
sensor. including unstable angina, angina that prevents moderate exercise despite
3. Familiarity and use of a carbohydrate ratio for meal boluses. medical management, or within the last 12 months before screening a history
4. Age 218.0 years old of myocardial infarction, percutaneous coronary intervention, enzymatic lysis of
5. HbA1c < 10.5%, as performed by point of care or central a presumed coronary occlusion, or coronary artery bypass grafting
laboratory testing. HbA1c will be assessed at the screening 4. Concurrent use of Afrezza or any non-insulin glucose-lowering agent other
visit, or if already completed within 2 weeks of the screening than metformin (including GLP-1 agonists, Symlin, DPP-4 inhibitors, SGLT-2
visit, the prior lab value may be used in lieu of repeating this inhibitors, sulfonylureas).
assessment. 5. Hemophilia or any other bleeding disorder

6. For females, not currently known to be pregnant. If female 6. A condition, which in the opinion of the investigator or designee, would put
and sexually active, must agree to use a form of contraception  the participant or study at risk, to include:
to prevent pregnancy while a participant in the study and up to

one month afterwards. A negative serum or urine pregnancy -Pregnancy, or planning pregnancy within 1 month of completing the clinical
test will be required for all females of child-bearing potential. trial.
Participants who become pregnant will be discontinued from -Allergy or hypersensitivity to hydrocortisone, or any component of the

the study. Also, participants who during the study develop and  formulation
express the intention to become pregnant within the timespan  -Presence of a known adrenal disorder

of the study will be discontinued. -Systemic fungal infections

7. Willingness to switch home pump to PLGS or full manual -Active infection of any kind, or at risk of infection (susceptibility to infection)
mode if using hybrid - Investigator has confidence that the from known immunosuppression or underlying immunosuppressed condition
participant can successfully operate all study devices and is -ldiopathic thrombocytopenia purpura (ITP)

capable of adhering to the protocol. -Varicella

8. Willingness to switch to lispro (Humalog) or aspart (Novolog) -Glaucoma or other chronic ocular condition that could be adversely affected by
if not using already, and to use no other insulin besides lispro steroids (e.g., cataracts, increased ocular pressure from other causes,

(Humalog) or aspart (Novolog) during the study. exophthalmos)
9. Willingness not to start any new non-insulin -Hypertension requiring treatment with one or more antihypertensive
glucose-lowering agent during the course of the trial. medications

-Congestive heart failure

-Current treatment for a seizure disorder

-Mental incapacity, unwillingness or language barriers precluding adequate
understanding or co-operation, including subjects not able to read or write
-Known coronary artery disease

-Active gastroparesis

-Cystic fibrosis

-Uncontrolled thyroid disease (TSH undetectable or > 10 mIU/L)

-Known abuse of alcohol

-A recent injury to body or limb, muscular disorder, use of any medication, any
carcinogenic disease, or other significant medical disorder if that injury,
medication or disease in the judgment of the investigator will affect the
completion of the protocol

-Current use of a beta blocker medication

-Laboratory results:

HbA1c > 10.5%

Abnormal liver or renal function (Transaminase >2 times the upper limit of
normal, creatinine> 1.5 mg/dL)

Labs drawn at screening visit or within three months prior to screening (for
other purposes) will suffice for enrollment purposes

Subject has skin conditions that, in the determination of the investigator, would
preclude wearing the study devices (infusion set and sensor), in the abdomen.
Examples include but are not limited to: psoriasis, burns, scaring, eczema,
tattoos, and significant hypertrophy at sites of device wear; any known allergy
to medical adhesives.

Currently on long-term treatment using prednisone or other steroid

If subject had been on short term treatment of prednisone, defer enroliment
until underlying condition and prednisone treatment have resolved.

Allergy to study drug, food or other study material.

Clinically significant physical examination, laboratory test, or vital sign
abnormality.

Exposure to any investigational drug within 30 days.

History of malignancy within the 5 years before screening (other than basal cell
carcinoma).

7. Participation in another pharmaceutical or device trial at the time of
enrollment or during the study

8. Having a direct supervisor at place of employment who is also directly
involved in conducting the clinical trial (as a study investigator, coordinator,
etc.); or having a first-degree relative who is directly involved in conducting the
clinical trial
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Intervention

cipant characteristics

Outcomes

Hybrid
closed-loop
system

Insulin use with
Zone Model
Predictive
Control
(zone-MPC) AID
system

Standa

rd

insulin

therap Duration of
y trial
Sensor 4 weeks
-augm

ented

pump

(SAP)

Dosing
freque
ncy
Continu
ous
insulin
infusion

Total
number of
participant
s (n)

14
participants

Number

of Number

particip of

ants in  particip

hybrid ants in

closed-l standar

oop d

system insulin Age

(n) delivery group Primary endpoint
14 14 Adult Time in target
participa participa (218 glucose range
nts nts years) 70-180 mg/dL

measured by CGM
to determine safety
and efficacy of the
integrated system
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Secondary endpoint
« Change in glucose
levels with stress
induction sessions
(mg/dL)

» Change in insulin
requirements with
stress induction

« Analysis of EDA to
verify stress detection
and correlation to
glucose changes, both
during the stress
sessions and in the
outpatient setting

« Percent time within the

target range of 70-180
mg/dl postprandial
within 5 hours following
meals

* Glucose < 70 mg/dL
Percent time GGM
glucose < 70 mg/dL

* Glucose < 54 mg/dL
Percent time GGM
glucose < 54 mg/dL

* Glucose > 180 mg/dL
Percent time GGM
glucose > 180 mg/dL

* Glucose > 250 mg/dL
Percent time GGM
glucose > 250 mg/dL

* The total number of
serious adverse events
during the clinical trial

« The total number of
serious adverse events
related to the study
device use during the
clinical trial

* The total number of
adverse device effects

(ADE) during the clinical

trial

« The total number of
unanticipated adverse
device effects (UADE)
during the clinical trial
« Salivary cortisol
assessment (nmol/l)
during psychologic and
physiologic stress
induction

» EDA Measurement of
psychologic and
physiologic stress from
the Empatica E4 Watch
» Trier Social Stress
Test (TSST) score at
end of each test
induction

« Socially evaluated
cold-pressor test
(SECPT) score at end
of each test induction

Glycated
Glucose target haemoglobin A1c
During the 2-week AID NA

use

TIR was 74.4% (vs. SAP
63.1%, P = 0.001) and
overnight TIR was 78.3%
(vs. SAP 63.1%, P =
0.004)



Trial 51

J.E.

Pinsker et al., 2022

NCT04436796

Study characteristics

Auth NCT
or-ye Num
ar ber
J.E. NCTO
Pinsk 4436
eret 796
al.,

2022

Study Coun Cente
Design try rs
Rando Unite 5
mised d center
Controll State s

ed Trial s

(RCT)-c

rossove

r

Blindin
9

No
(open-I
abel)

Random

isation

NA -

crossov

ertrials  Funding

NA Yes
National
Institutes
of Health

Inclusion criteria

1. Clinical diagnosis, based on investigator
assessment, of type 1 diabetes for at least one year
and using insulin for at least 1 year

2. Using an insulin pump for at least 3 months
(which may include use of automated features)

3. Familiarity and use of a carbohydrate ratio for
meal boluses

4. Age 218.0 years old

5. For females, not currently known to be pregnant.
If female and sexually active, must agree to use a
form of contraception to prevent pregnancy while a
participant in the study. A negative serum or urine
pregnancy test will be required for all females of
child-bearing potential. Participants who become
pregnant will be discontinued from the study. Also,
participants who during the study develop and
express the intention to become pregnant within the

Exclusion criteria

1. Use of Afrezza or any non-insulin glucose-lowering agent other
than metformin (including GLP-1 agonists, DPP-4 inhibitors,
SGLT-2 inhibitors, sulfonylureas) unless participant is willing to
discontinue during the trial.

2. Two or more episodes of DKA requiring an emergency room
visit or hospitalization in the past 6 months

3. Two or more episodes of severe hypoglycemia with seizure or
loss of consciousness in the last 6 months

4. Hemophilia or any other bleeding disorder

5. A medical or other condition that in the opinion of the
investigator could create a safety concern for the participant or
put the study at risk. History of frequent severe hypoglycemia or
history of frequent severe hyperglycemia and/or ketosis, without
emergency room visit or hospitalization, due to poor diabetes
self-management may be disqualifying per investigator judgment
6. Participation in another pharmaceutical or device trial at the
time of enrollment or during the study

timespan of the study will be discontinued.

6. If using a personal CGM, willingness to use a
Dexcom G6 CGM and discontinue personal CGM
use during the study

7. Willing not to begin use of, or not to continue use
of if currently using, a personal AID (closed loop
control) system during the study; note if the system
offers an open-loop mode or can be switched to a
PLGS mode that is compatible with the Dexcom G6,
the system may be used during the study in these
modes only

8. Willingness to switch to lispro (Humalog) or
aspart (Novolog) if not using already, and to use no
other insulin besides lispro (Humalog) or aspart
(Novolog) during the study

9. Willingness not to start any new non-insulin
glucose-lowering agent during the course of the trial,
and not to use Afrezza during the trial

10. Investigator believes that the participant can
successfully and safely operate all study devices
and is capable of adhering to the protocol

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid antsin
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
Automated Sensor 26 weeks Continu 35 35 35 Adult Primary outcome * CGM-measured mean Mean time-in-range NA
insulin delivery -augm ous participants participa participa (218 was sensor glucose glucose (mg/dL) 70-180 mg/dL was with
ented insulin nts nts years) time-in-range * CGM time > 180 SAP : 66% versus
pump infusion 70-180 mg/dL, with  mg/dL AID : 69%
(SAP) noninferiority in * CGM time > 250
percent time below  mg/dL (mean adjusted difference

54 mg/dL as a
hierarchical
outcome.

* CGM time < 70 mg/dL
* CGM time < 54 mg/dL
(Superiority)

* CGM measured
glucose variability
measured with the
coefficient of variation
(CV)

* CGM-measured % in
range 70-140 mg/dL

* CGM measured
glucose variability
measured with the
standard deviation (SD)
* CGM time < 60 mg/dL
« Low blood glucose
index (LBGI) by CGM
with higher index

+2% [95% confidence
interval: -1% to +6%), P =
0.22)
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indicating higher risk of
hypoglycemia. LBGI <
1.1 is associated with
minimal risk of
hypoglycemia, 1.1 <
LBGI<25is
associated with a low
risk of hypoglycemia,
25<LBGI<50is
associated with a
moderate risk of
hypoglycemia, and
LBGI>5.0is
associated with high
risk of hypoglycemia.

* CGM time > 300
mg/dL

« High Blood Glucose
Index (HBGlI) is a
measure of
Hyperglycemic Risk
based on frequency and
severity of
hyperglycemic events.
HBGI <4.5is
associated with lower
risk of hyperglycemia,
45<HBGI<9is
associated with a
moderate risk of
hyperglycemia and
HBGI > 9 is associated
with high risk of
hyperglycemia

« Hemiglobin A1c
measured after
completing each study
arm 13 weeks

* Number of participants
HbA1c <7.0% after
completing each study
arm

« Number of participants
HbA1c <7.5% after
completing each study
arm

« Diabetes Distress
Scale for adults has 28
items rated on a 6 point
Likert scale that ranges
from 1 (not a problem)
to 6 (a very serious
problem). The total
score is the mean of the
sum of responses and
ranges from 1 to 6
where a higher score
indicates greater
degrees of diabetes
distress.

* The GMSS for Type 1
Diabetes contains four
subscales as well as a
total scale. For this
measure, total scale is
reported. To calculate
the total scale (higher
scores indicate greater
satisfaction): Mean of
all items 1-15 (reverse
code items: 2-7, 9,
11-13, and 15) which
are all scored on a 5
point scale (1-5)
(Minimum Total Scale
Score is 1, Maximum
Total Scale Score is 5)
* Hypoglycemia
Confidence Scale has
20 items which are
rated on a 4-point Likert
Scale ranging from 1
(not confident at all) to 4
(very confident) with
higher scores indicating
higher confidence in
dealing with
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hypoglycemia. A single
score is computed by
calculating the mean of
the sum of all items and
ranges from 1 to 4.

* The INSPIRE
questionnaire assesses
user expectations and
experiences with Insulin
Delivery Systems:
Perceptions, Ideas,
Reflections,
Expectations
(INSPIRE). Survey total
scores are computed by
calculating the mean of
the sum of all item
ratings then multiplying
the mean by 25 to scale
the score to a range
from 0 to 100. Higher
scores indicate a more
positive perception of
insulin delivery
systems. Items are
rated on a 5 point Likert
scale ranging from 0
(strongly disagree) to 4
(strongly agree). The
Adult survey has 22
items, the
Teens/Adolescents
survey has 17 items
and the Parent survey
has 21 items.

« System Usability
Scores
(SUS)-composite score
from 0 to 100 with
higher scores indicate
better perceived
usability

« Total Daily Insulin
(units)

« Basal: bolus insulin
ratio



Trial 52
S. A. Brown et al., 2017
NCT02131766 and NCT02008188

Study characteristics

Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
S.A. NCTO Rando Unite 4 No NA Yes 1. Clinical diagnosis, based on investigator 1. Admission for diabetic ketoacidosis in the 12 months prior to
Brow 2131 mised d center (open-| National  assessment, of type 1 diabetes for at least one year enrollment
net 766 Controll State s abel) Institutes  and using insulin for at least 1 year and an insulin 2. Severe hypoglycemia resulting in seizure or loss of
al,, and edTrial s of Health  pump for at least 6 months consciousness in the 12 months prior to enrollment
2017 NCTO (RCT)-c ltaly Grants - Criteria for documented hyperglycemia (at least 1 3. History of a seizure disorder (except hypoglycemic seizure),
2008 rossove University must be met): i. Fasting glucose 2126 mg/dL ii. unless written clearance is received from a neurologist
188 r of Virginia Two-hour Oral Glucose Tolerance Test (OGTT) 4. Coronary artery disease or heart failure, unless written
and Grant glucose 2200 mg/dL iii. HbA1c 26.5% documented  clearance is received from a cardiologist
Mayo iv. Random glucose 2200 mg/dL with symptoms v. 5. Cystic fibrosis
Clinic No data at diagnosis is available but the participant 6. A known medical condition that in the judgment of the
the has a convincing history of hyperglycemia investigator might interfere with the completion of the protocol
Urdang consistent with diabetes. such as the following examples:
Family - Criteria for requiring insulin at diagnosis (1 must be -Inpatient psychiatric treatment in the past 6 months
Fund (to  met): i. Participant required insulin at diagnosis and  -Presence of a known adrenal disorder
Y.CK.); continually thereafter ii. Participant did not start -Abnormal liver function test results (Transaminase >2 times the
the JDRF insulin at diagnosis but upon investigator review upper limit of normal); testing required for subjects taking
likely needed insulin (significant hyperglycemia that medications known to affect liver function or with diseases known
did not respond to oral agents) and did require to affect liver function

insulin eventually and used continually iii. Participant -Abnormal renal function test results (calculated GFR <60

did not start insulin at diagnosis but continued to be  mL/min/1.73m2); testing required for subjects with diabetes
hyperglycemic, had positive islet cell antibodies - duration of greater than 5 years post onset of puberty
consistent with latent autoimmune diabetes in adults -Active gastroparesis

(LADA) and did require insulin eventually and used  -If on antihypertensive, thyroid, anti-depressant or lipid lowering

continually medication, lack of stability on the medication for the past 2

2. Age 221 to <65 years months prior to enroliment in the study

3. HbA1c <10.0% -Uncontrolled thyroid disease (TSH undetectable or >10 mIU/L);
4. For females, not currently known to be pregnant If testing required within three months prior to admission for
female and sexually active, must agree to use a subjects with a goiter, positive antibodies, or who are on thyroid

form of contraception to prevent pregnancy while a  hormone replacement, and within one year otherwise
participant in the study. A negative urine pregnancy -Abuse of alcohol or recreational drugs

test will be required for all premenopausal women -Infectious process not anticipated to resolve prior to study

who are not surgically sterile. Subjects who become procedures (e.g. meningitis, pneumonia, osteomyelitis).

pregnant will be discontinued from the study. -Uncontrolled arterial hypertension (Resting diastolic blood

5. Demonstration of proper mental status and pressure >90 mmHg and/or systolic blood pressure >160 mmHg).
cognition for the study -Oral steroids

6. Currently using insulin-to-carbohydrate ratio to -Uncontrolled microvascular complications such as current active
calculate meal bolus sizes proliferative diabetic retinopathy defined as proliferative

7. Ability to access the Internet and upload CGM retinopathy requiring treatment (e.g. laser therapy) in the past 12
data via the DexCom company software during the  months.

data collection period. 7. A recent injury to body or limb, muscular disorder, use of any
8. Willingness to remain within approximately 30 medication, any carcinogenic disease, or other significant medical
miles radius of study site during the day time hours  disorder if that injury, medication or disease in the judgment of the
of Visit 4. investigator will affect the completion of the protocol

9. An understanding of and willingness to follow the 8. Basal Rates <0.01 units/hour.

protocol and sign the informed consent 9. Current use of the following drugs and supplements:
-Additional Inclusion Criteria for UVA subjects only ~ -Acetaminophen

who participate in the 5 days at-home portion -Any medication being taken to lower blood glucose, such as
-Availability of a significant other or family member  Pramlintide, Metformin, glucagon-like peptide (GLP)-1 Analogs
committed to participating in all training activities, such as Liraglutide, and nutraceuticals intended to lower blood
knowledgeable at all times of the participant's glucose

location, and being present and available to provide -Beta blockers

assistance when system is being used at night -Any other medication that the investigator believes is a
-Commitment to maintaining uninterrupted contraindication to the subject's participation

availability via cell phone and avoiding any overnight
travel for the duration of the period of time using the
closed-loop system at home.

-Access to internet and cell phone service at home
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Intervention characteri:

Participant characteristics

Outcomes

Hybrid
closed-loop
system
Closed-loop
system

Standa
rd
insulin
therap
y
Sensor
-augm
ented
pump
(SAP)

Dosing
Duration of freque
trial ncy
5 nights Continu
ous
insulin
infusion

Total
number of
participant
s (n)

40
participants

Number
of
particip
ants in
hybrid
closed-I
oop
system
(n)

40
participa
nts

Number
of
particip
ants in
standar
d
insulin
delivery
40
participa
nts

Age
group
Participa
nts aged
21to
<65
years

dAnaint

Q dq dAnaint

Primary p

The percentage of
time spent in the
target range (70 to
180 mg/dL
measured using a
continuous glucose
monitor).

153

y P
* Mean glucose level,
mg/dL
- Overall, 24 h

- 07:00 (waking up)

- 23:00 (bedtime)

« Time spent in range
for 24 h, %

- <560 mg/dL

- <60 mg/dL

- <70 mg/dL

->180 mg/dL

- >250 mg/dL

->300 mg/dL

- 80—140 mg/dL

« Time spent in range,
overnighta, %
-70-180 mg/dL

- <50 mg/dL

- <60 mg/dL

- <70 mg/dL

->180 mg/dL

->300 mg/dL

* Glucose variability

« Coefficient of variation
for glucose overnighta,

%
* LBGI overnighta
» HBGI overnighta

Glucose target
The time in the target

range (70 to 180 mg/dL)
significantly improved in

CLC vs SAP over 24

hours (78.3% vs 71.4%; P

= 0.003) and overnight
(85.7% vs 67.6%; P <
0.001)

Glycated
haemoglobin A1c
Better, albeit
modest, reduction
in the HbA1c
compared with that
achieved after 2
months of SAP
(=0.3% vs —0.2%; P
=0.047)



Trial 53
M. D. DeBoer et al., 2017
NCT02750267

Study characteristics

Auth NCT
or-ye Num
ar ber
M.D. NCTO
DeBo 2750
eret 267
al.,

2017

Study Coun Cente Blindin
Design try rs g
Rando Unite Single- No
mised d center (open-|
Controll = State abel)
ed Trial s

(RCT)-c ltaly

rossove

r

n ch

aracteristics

Random
isation
NA -
crossov
er trials
NA

Funding
NA

Inclusion criteria

1. Clinical diagnosis of type 1 diabetes,

-The diagnosis of type 1 diabetes is based on the
investigator's judgment

-C peptide levels and antibody determinations are
not required

2. Daily insulin therapy for 2 12 months

3. Insulin pump therapy for =2 3 months

4. Age 25 - <8 years old

5. Avoidance of acetaminophen-containing
medications (i.e. Tylenol) while wearing the
continuous glucose monitor.

6. Willingness to wear a continuous glucose sensor
and physiological monitor for the duration of the
study

Exclusion criteria

1. Diabetic ketoacidosis in the past month

2. Hypoglycemic seizure or loss of consciousness in the past 3
months

3. History of seizure disorder (except for hypoglycemic seizure)
4. History of any heart disease including coronary artery disease,
heart failure, or arrhythmias

5. Cystic fibrosis

6. Current use of oral glucocorticoids, beta-blockers or other
medications, which in the judgment of the investigator would be a
contraindication to participation in the study.

7. History of ongoing renal disease (other than microalbuminuria).
8. Subjects requiring intermediate or long-acting insulin (such as
NPH, Detemir or Glargine).

9. Subjects requiring other anti-diabetic medications other than
insulin (oral or injectable).

10. Presence of a febrile illness within 24 hours of admission or
acetaminophen use while wearing the CGM. The subject may be
rescheduled for Research House/Hotel Admission if these criteria
are not met. The study subject will not participate in the trial if
these conditions are met.

11. Medical or psychiatric condition that in the judgment of the
investigator might interfere with the completion of the protocol

such as:

-Inpatient psychiatric treatment in the past 6 months
-Uncontrolled adrenal insufficiency

Hybrid
closed-loop
system

the UVa AP using
the DiAs Control
Platform software
with child-resistant
lock-out screens
(followed as an
out-patient
admission)

Standa
rd
insulin
therap
y

Usual
insulin
pump+c
ontinuou
s
glucose
monitor
(CGM)
care

Dosing
Duration of freque
trial ncy
68 - 72 hours  Continuo
us insulin
infusion

Total
number of
participant
s (n)

12
participants

particip
ants in
hybrid
closed-|
oop
system
(n)

12
participant
S

Secondary endpoint
« Percent of Time Sensor
Glucose Readings Are <70

of

particip

ants in

standar

d

insulin Age

delivery group Primary endpoint

12 Young Percent of Sensor

participant  children Glucose Readings

s 5-8 years  Between 70-180 mg/dL - mg/dL
old All subjects have CGM

output analyzed and
compared between time
on closed-loop system
and time on usual care
period
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« Percent of Time Sensor
Glucose Readings Are >150
mg/dL

« Percent of Time Sensor
Glucose Readings Are >180
mg/dL

« Percent of Time Sensor
Glucose Readings Are >250
mg/dL

« Percent of Time Sensor
Glucose Readings Are >400
mg/dL

« Distribution of Sensor and
Meter Glucose Values
(Maximum, Minimum,
Median, Interquartile Range,
Mean, Standard Deviation)

« Distribution of Sensor and
Meter Glucose Values
(Maximum)

« Distribution of Sensor and
Meter Glucose Values
(Minimum)

« Distribution of Sensor and
Meter Glucose Values
(Median/Interquartile Range)
* Mean BG (as Measured by
CGM)

* Hypoglycemia Area Under
the Curve <60

* Hypoglycemia Area Under
the Curve <70 mg/dL

* Hyperglycemia Area Under
the Curve >180

* Hyperglycemia Area Under
the Curve >250 mg/dL

« Incidence of Hypoglycemia
Per Subject, Defined by
Handheld Meter Glucose
<70 mg/dL

« End of Night Blood Glucose

Glycated
Glucose target haemoglobin A1c
Compared to home care, the NA

AP admission resulted in
increased time with blood
glucose (BG) 70-180 mg/dL
(73% vs. 47%)

P < 0.001 after adjustment for
activity.



Trial 54
L. H. Messer et al., 2022

NCT04200313
Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber Design try rs g er trials Funding Inclusion criteria Exclusion criteria
L.H. NCTO Rando USA Multi-c No Yes (2:1) NA 1. Clinical diagnosis of T1D for at least one year and 1. Unable to provide informed consent (e.g. impaired cognition or
Mess 4200 mised enter  (open-l using insulin for at least 1 year judgment)
eret 313  Controll abel) 2. Diabetes managed using the same regimen 2. Unable to safely comply with study procedures and reporting
al., ed Trial (either pump or MDI, with or without CGM) for = 3 requirements (e.g. impairment of vision or dexterity that prevents
2022 (RCT) months safe operation of the bionic pancreas, impaired memory)
3. Age 2 6 years old 3. Unable to speak and read English
Exception: the initial 5-participant test run will be « For pediatric participants, both caregivers and participants must
limited to >18 years old be able to speak and read English

4. Current use of a CGM, or if not a CGM user, at 4. Plan to change usual diabetes regimen in the next 3 months
least 3 blood glucose meter tests daily on average  This would include changing from MDI to pump. pump to MDI,

over the last 4 weeks (according to judgment of change in insulin automation delivery system, starting a CGM if
investigator if meter is not available). not previously used, changes in drug therapy specifically for
5. Willingness not to start any new non-insulin glucose control except for changes in one insulin analog to

glucose-lowering agent during the course of the trial another.

6. For participants <18 years old, living with one or 4. Changes in insulin dose, carb ratio, sensitivity factor and basal
more parent/legal guardian knowledgeable about rate profile are allowed.

emergency procedures for severe hypoglycemia. 5. Current use of non-FDA approved closed-loop or hybrid

7. For participants >18 years old who live alone, closed-loop insulin delivery system

participant has a relative or acquaintance who lives 6. Use of Apidra as the pre-study rapid-acting insulin analog and
within 30 minutes of participant and is willing to be unwilling to switch to lispro or aspart for the duration of the study
contacted to check on participant if study staff feel 7 Known hemoglobinopathy (sickle cell trait is not an exclusion)

that participant may be experiencing a medical 8. Current participation in another diabetes-related clinical trial
emergency and can't be reached. 9. History of cystic fibrosis, pancreatitis, or other pancreatic

8. Investigator believes that the participant can disease, including pancreatic tumor or insulinoma, or history of
safely use the iLet and will follow the protocol complete pancreatectomy

The investigator will take into account the 10. Electrically powered implants (e.g. cochlear implants,
participant's HbA1c level, compliance with current neurostimulators) that might be susceptible to RF interference
diabetes management, and prior acute diabetic 11. Established history of allergy or severe reaction to adhesive or
complications. For this reason, there is no upper tape that must be used in the study

limit on HbA1c specified for eligibility. 12. Current use of SGLT2 inhibitors or a sulfonylurea drug (use
9. If a GLP-1 agonist or pramlintide is being used, more than 3 months prior to enrollment is acceptable)

participant must be willing to discontinue use while < If using GLP1 agonist, pramlintide, or metformin drugs must be
the iLet BP system is being used, including the on a stable dose for 3 months prior to enroliment (and as per
randomized trial and extension study. inclusion criterion #8, must be willing to discontinue use of GLP-1

agonist or pramlintide while using the iLet BP system during the
RCT and the extension phase).

13. Pregnant (positive urine hCG), breast feeding, plan to become
pregnant in the next 3 months, or sexually active without use of
contraception

14. For adults >18 years old, most recent (must be within the last
2 years) eGFR <30 ml/min OR currently in renal failure on dialysis
« If no eGFR is available for an adult participant during the last 2
years, one must be obtained to confirm eligibility

15. Presence of a medical condition or use of a medication that, in
the judgment of the investigator, clinical protocol chair, or medical
monitor, could compromise the results of the study or the safety of
the participant. Conditions to be considered by the investigator
may include the following:

« Alcohol or drug abuse

« Use of prescription drugs that may dull the sensorium, reduce
sensitivity to symptoms of hypoglycemia, or hinder decision
making during the period of participation in the study

« Coronary artery disease that is not stable with medical
management, including unstable angina, angina that prevents
moderate exercise (e.g. climbing a flight of stairs) despite medical
management, or within the last 12 months before screening a
history of myocardial infarction, percutaneous coronary
intervention, enzymatic lysis of a presumed coronary occlusion, or
coronary artery bypass grafting

« Congestive heart failure with New York Heart Association
(NYHA) Functional Classification Ill or IV

« History of TIA or stroke in the last 12 months

« Untreated or inadequately treated mental illness

« History of eating disorder within the last 2 years, such as
anorexia, bulimia, or diabulemia or omission of insulin to
manipulate weight

« History of intentional, inappropriate administration of insulin
leading to severe hypoglycemia requiring treatment

16. Employed by, or having immediate family members employed
by Beta Bionics, or being directly involved in conducting the
clinical trial, or having a direct supervisor at place of employment
who is also directly involved in conducting the clinical trial (as a
study investigator, coordinator, etc.); or having a first-degree
relative who is directly involved in conducting the clinical trial

155



Intervention characteristics

Participant characteristics

Outcomes

Standa
rd
Hybrid insulin
closed-loop therap
system y
iLet Bionic Standa
Pancreas (BP) rd care
System with insulin
insulin aspart or  deliver
insulin lispro y plus
real-tim
e
continu
ous
glucos
G
monitor
ing

Duration of
trial
13 weeks

Number
of Number
particip of
ants in  particip
hybrid antsin
Total closed-l standar
Dosing number of oop d
freque participant system insulin Age
ncy s (n) (n) delivery group Primary endpoint
Continu 164 112 58 Youth The primary
ous participants participa participa 6-17 outcome was HbA1c
(pump) nts nts years at 13 weeks
/MDI
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Secondary endpoint
CGM metric

1. The percentage of
time that the glucose
level as measured by
the CGM was below 54
mg per deciliter (3.0
mmol per liter)

2. The mean glucose
level

3. The percentage of
time with the glucose
level in the range of 70
to 180 mg per deciliter
(3.9 to 10.0 mmol per
liter)

4. The percentage of
time with the glucose
level above 180 mg per
deciliter

5. The percentage of
time with the glucose
level above 250 mg per
deciliter (13.9 mmol per
liter)

6. The glucose-level
standard deviation

7. The percentage of
time with the glucose
level below 70 mg per
deciliter

8. The percentage of
time with the glucose
level below 54 mg per

deciliter, to be tested for

superiority
9. The glucose
coefficient of variation.

Glucose target

Over 13 weeks

mean time in range (TIR)
70-180 mg/dL increased
by 10% (2.4 h per day)
and

mean CGM glucose was
reduced by 15 mg/dL with
BP compared with SC

(P <0.001)

Glycated
haemoglobin A1c
Mean HbA1c

BP : decreased
from 8.1% + 1.2%
at baseline to 7.5%
+0.7% at 13 weeks
versus

SC:7.8%+1.1%
at both baseline
and 13 weeks

(adjusted difference
=-0.5%, 95% CI
-0.7% t0 -0.2%, P <
0.001)



Trial 55
B. P. Kovatchev et al., 2020
NCT02985866

Study characteristics

Random

Auth
or-ye
ar
B.P.
Kovat
chev
etal.,
2020

NCT
Num Study Coun Cente Blindin
ber  Design try rs g
NCTO Rando USA  Multi-c No
2985 mised enter  (open-l
866  Controll abel)
ed Trial
(RCT)

Intervention characteristics

isation
NA -

crossov

er trials
Yes (1:1

Inclusion criteria

1. Clinical diagnosis, based on investigator
assessment, of type 1 diabetes for at least one year
and using insulin for at least 1 year

2. Use of an insulin pump for at least 6 months

3. Age 214 years old

4. HbA1c level <10.5% at screening

5. For females, not currently known to be pregnant
6. Willingness not to add glucose-lowering agents
(such as Pramlintide, Metformin, GLP-1 analogs,
SGLT2 inhibitors) during the study

7. Willingness, if not assigned to the closed-loop
group, to avoid use of any closed-loop control
system for the duration of the clinical trial

8. Willingness to suspend use of any personal CGM
for the duration of the clinical trial once the
unblinded study CGM is in use

9. Willingness to establish network connectivity on
at least a weekly basis either via local Wifi network
or via a study-provided cellular service

10. Currently using no insulins other than one of the
following rapid-acting insulins at the time of
enroliment: insulin lispro (Humalog), insulin aspart
(Novolog), or insulin glulisine (Apidra)

11. Investigator has confidence that the subject can
successfully operate all study devices and is
capable of adhering to the protocol

12. For subjects less than 18 years old, living with
one or more parent/legal guardian (referred to
subsequently as diabetes care partner) committed
to participating in study training for emergency
procedures for severe hypoglycemia and able to
contact the subject in case of an emergency

Funding
) NA

Exclusion criteria

1. Medical need for chronic acetaminophen

2. Use of any glucose-lowering agent (such as Pramlintide,
Metformin, GLP-1 analogs, SGLT2 inhibitors) in the 3 months prior
to enroliment

3. Hemophilia or any other bleeding disorder

4. A condition, which in the opinion of the investigator or designee,
would put the participant or study at risk including any
contraindication to the use of any of the study devices per FDA
labeling

5. Participation in another pharmaceutical or device trial at the time
of enroliment or during the study

6. Use of a closed-loop system within the last month prior to
enrollment

7. Employed by, or having immediate family members employed by

Standa

rd
Hybrid insulin Dosing
closed-loop therap Duration of freque
system y trial ncy
Control-to-Range Sensor 3 months Continu
(CTR) -augm ous
closed-loop (CL) ented insulin

pump infusion

(SAP)

Participant characteristics Outcomes

Number

of Number

particip of

ants in  particip

hybrid ants in
Total closed-l standar
number of oop d
participant system insulin Age Glycated
s (n) (n) delivery group Primary endpoint S dary endpoint  Glucose target haemoglobin A1c
127 65 62 Participa -Time Below 70 « Time Below 54 mg/dL  NA NA
participants  participa participa nt(214  mg/dL « Time Below 60 mg/dL

nts nts years) CGM-measured %  * Time in Range 70-180

time below 70 mg/dL
- 1st co-primary
outcome
(superiority)

-Time Above 180
mg/dL
CGM-measured %
time above 180
mg/dL - 2nd
co-primary outcome
(noninferiority)
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mg/dL

« Time in Range 70-140
mg/dL

« Time Above 250
mg/dL

« Time Above 300
mg/dL

« Coefficient of Variation



Trial 56
J. Ware et al., 2022
NCT03784027

Study characteristics

Auth NCT
or-ye Num
ar ber
J. NCTO
Ware 3784
etal, 027
2022

Study
Design
Rando
mised
Controll
ed Trial
(RCT)-c
rossove
o

Cente
rs
Multi-c
enter

Coun
try
Luxe
mbou
g
Austri
a
Germ
any
Unite
d
Kingd
om

Intervention characteri

Blindin
9

No
(open-I
abel)

Random
isation
NA -
crossov
er trials
NA

Funding
Yes
European
Commissi
on's
Horizon
2020
Framewor
k
Program
me

JDRF

Inclusion criteria

1. Age between 1 and 7 years (inclusive)
(Luxembourg and Austria)

2. Age between 2 and 7 years (inclusive) (Germany
and UK)

3. Type 1 diabetes as defined by WHO for at least 6
months [WHO definition: 'The aetiological type
named type 1 encompasses the majority of cases
which are primarily due to beta-cell destruction, and
are prone to ketoacidosis. Type 1 includes those
cases attributable to an autoimmune process, as
well as those with beta-cell destruction for which
neither an aetiology nor a pathogenesis is known
(idiopathic). It does not include those forms of
beta-cell destruction or failure to which specific
causes can be assigned (e.g. cystic fibrosis,
mitochondrial defects, etc.)."]

4. Insulin pump user (with or without continuous
glucose monitoring or flash glucose monitoring
system) for at least 3 months, with subject/carer
good knowledge of insulin self-adjustment as judged
by the investigator

5. On sensor-augmented pump as standard clinical
care (extension phase only)

6. Treated with rapid or ultra-rapid acting insulin
analogue

7. Subject/carer is willing to perform regular
finger-prick blood glucose monitoring, with at least 2
blood glucose measurements taken every day

8. Screening HbA1c < 11% (97mmol/mol) on
analysis from local laboratory

9. Willing to wear glucose sensor

10. Willing to wear closed loop system 24/7 during
intervention arm

11. The subject/carer is willing to follow study
specific instructions

12. The subject/carer is willing to upload pump and
CGM data at regular intervals

Exclusion criteria

1. Physical or psychological disease likely to interfere with the
normal conduct of the study and interpretation of the study results
as judged by the investigator

2. Untreated coeliac disease or thyroid disease based on local
investigations prior to study enrolment

3. Current treatment with drugs known to interfere with glucose
metabolism, e.g. systemic corticosteroids

4. Use of closed loop insulin delivery within the past 2 months

5. Known or suspected allergy to insulin

6. Carer's lack of reliable telephone facility for contact

7. Subject/carer's severe visual impairment

8. Subject/carer's severe hearing impairment

9. Medically documented allergy towards the adhesive (glue) of
plasters or subject is unable to tolerate tape adhesive in the area
of sensor placement

10. Serious skin diseases (e.g. psoriasis vulgaris, bacterial skin
diseases) located in parts of the body which could potentially be
used for localisation of the glucose sensor)

11. Sickle cell disease, haemoglobinopathy; or has received red
blood cell transfusion or erythropoietin within 3 months prior to
time of screening

12. Plan to receive red blood cell transfusion or erythropoietin
over the course of study participation

13. Subject/carer not proficient in English (UK, Germany, Austria,
Luxembourg) or German (Germany, Austria, Luxembourg) or
French (Luxembourg)

Hybrid
closed-loop
system
Closed-loop
system -
CamAPS FX

Standa
rd
insulin
therap
y
Sensor
-augm
ented
pump
(SAP)
+CGM

Duration of
trial
32 weeks

Dosing
freque
ncy
Continu
ous
insulin
infusion

Total
number of
participant
s (n)

74
particiants

Number
of
particip
ants in
hybrid
closed-I
oop
system
(n)

74
partician
ts

t characteristics Outcomes
Number
of
particip
ants in
standar
d
insulin  Age Glycated
delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
74 Children  The primary end Key secondary end The percentage of time NA
partician 1to7 point was the points included : with the glucose level in
ts years of between-treatment - the percentage of time the target range was 8.7
age difference in the spentin a percentage points higher

percentage of time
that the sensor

hyperglycemic state
(glucose level, >180 mg

during the closed-loop
period than during the

glucose
measurement was in
the target range (70
to 180 mg per
deciliter) during
each 16-week
period

per deciliter)

- the glycated
hemoglobin level

- the mean sensor
glucose level and

- the percentage of time
spent in a hypoglycemic
state (glucose level,
<70 mg per deciliter)
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control period

(95% confidence interval
[CI], 7.4 to 9.9) (P<0.001)



Trial 57
H. R Murphy et al., 2017
NCT03563313

Study characteristics

Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
H.R NCTO Rando Unite 2 No NA Yes 1. Signed informed consent obtained before 1. Non-type 1 diabetes mellitus including those secondary to
Murp 3563 mised d center (open-| Diabetes  study-related activities. Study-related activities are  chronic disease
hyet 313 Controll State s abel) UK (UK)  any procedure that would not have been performed 2. Any other physical or psychological disease likely to interfere
al., ed Trial s National  during standard medical care. with the normal conduct of the study and interpretation of the
2017 (RCT)-c Institute 2. The participant is between 16 and 44 years of study results such as coeliac disease or untreated hypothyroidism
rossove for Health age (inclusive), female only 3. Current treatment with drugs known to interfere with glucose
r Research 3. The participant has type 1 diabetes (T1DM), as metabolism such as systemic corticosteroids, non-selective
(NIHR) defined by World Health Organisation (WHO) for at  beta-blockers and monoamine oxidase (MAO) inhibitors
(UK) least 12 months and has had a viable singleton 4. Known or suspected allergy against insulin

pregnancy confirmed by ultrasound

4. The participant has been commenced on insulin
pump therapy during or prior to pregnancy

5. The participant is able and willing to use a real
time continuous sensor

5. Women with clinically significant nephropathy, neuropathy or
proliferative retinopathy as judged by the investigator

6. Documented gastroparesis

7. Very poor glycaemic control i.e. HbA1c greater than or equal to
10%

8. Significant obesity, i.e., body mass index (BMI) at booking
greater than 35 kg/m”2

9. Total daily insulin dose greater than 1.5 1U/kg at booking

10. Women who have conceived with in vitro fertilisation (IVF) or
assisted reproductive techniques

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint Glucose target haemoglobin A1c
Closed-loop Conve 24hontwo Continu 12women 12 12 Pregnant Plasma glucose time « Plasma glucose Plasma glucose time in NA
system ntional occasions  ous women women women in target outcomes target was comparable for
continu -at19 insulin between Mean plasma closed-loop and
ous weeks' infusion 16 and glucose (mg/dL) conventional CSII
subcut gestation 44 years Percentage of time SD of plasma
aneous - at23 of age in target (63—-140 glucose (mg/dL) (median [interquartile
insulin  weeks' mg/dL) * Hypoglycemia range]: 81 [59-87] vs. 81%
infusio  gestation Percentage of time  [54-90]; P = 0.75)
n hypoglycemic <63
(Csl) mg/dL
Percentage of time
hypoglycemic <50
mg/dL
Percentage of time
hypoglycemic <45
mg/dL
Symptomatic
hypoglycemia
Episodes
>45-54 mg/dL
Episodes
>36-45 mg/dL

Episodes <36

mg/dL

LBGI* 2.4 (0.9-3.5)
« Hyperglycemia
Percentage of time
hyperglycemic >140
mg/dL
Percentage of time
hyperglycemic 2180
mg/dL
High blood glucose
index
* PAEE (kJ/kg)
* Insulin
Insulin infusion
(units/h)
SD insulin infusion
rate
Plasma insulin
concentration
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Trial 58
D Elleri et al., 2014

NCT01629277
Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
D NCTO Rando Unite 4 No NA Yes 1. Aged 12-18 years 1. Non-type 1 diabetes mellitus
Elleri 1629 mised d center (open-| National 2. Type 1 diabetes diagnosed for > 1 year 2. Physical or psychological disease likely to interfere with the
etal, 277 Controll Kingd s abel) Institute of 3. Insulin pump treatment for at least 3 months normal conduct of the study
2014 ed Trial om Diabetes 4. HbA1c between 8 and 12% 3. Current treatment with drugs known to interfere with glucose
(RCT)-c and 5. Subject willing to perform reduction/omission of metabolism
rossove Digestive  meal insulin boluses during clinical studies 4. Known or suspected allergy against insulin
r and 5. Subjects with clinical significant nephropathy, neuropathy or
Kidney proliferative retinopathy
Diseases 6. Total daily insulin dose >= 2 IU/kg/day

7. Pregnancy, planned pregnancy, or breast feeding

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid antsin
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
Closed-loop Conve Two Continu 12 12 12 Youth The primary Secondary analyses Plasma glucose levels NA
system ntional  24-hour ous participants participa participa aged outcome was time were additionally were in the target range of
insulin  duration insulin nts nts 12-18 spent with plasma evaluated : 3.9-10 mmol/l for a
pump infusion years glucose in the median [interquartile
therapy target range (3.9-10 -plasma glucose after range (IQR)] of 74

mmol/l) between dinner (19:00 hours on  (55,86)% of the time
19:00 hours on day  day 1 to 02:00 hours on  during closed-loop therapy

1 and day 2) with meal announcement

18:00 hours on day  -plasma glucose after and for 62 (49,75)% of the

2 lunch (12:30-18:00 time during conventional
hours on day 2) therapy (p = 0.26)

Results are presented
as median (interquartile
range [IQR]) or mean
(s.d.) values
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Trial 59
B. P. Kovatchev et al., 2014
NCT01714505 & NCT01727817 & NCT01742741

Study characteristics

Random
isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindi crossov
ar ber Design try rs ng ertrials Funding Inclusion criteria Exclusion criteria
B.P. NCT Rando Unite Multi-c No NA Yes 1. Adults (ages 21-65 years) 1. Recent history of diabetic ketoacidosis or severe hypoglycemia
Kovat 0171 mised d enter  (open-l JDRF 2. Clinical diagnosis of type 1 diabetes 2. Pregnancy, breast feeding, or intention of becoming pregnant
chev 4505 Controll State abel) Artificial 3. Experienced insulin pump users (females);
etal., & ed Trial s Project 4. HbA1c of 6-9% 3. Uncontrolled arterial hypertension
2014 NCT (RCT)-c ltaly National 5. Predefined insulin pump parameters for basal 4. Conditions that may increase the risk of hypoglycemia or
0172 rossove Franc Institutes  rates, carbohydrate ratios, and correction factors infections
7817 r e of 6. Proper mental status/cognition
& Health/Nat
NCT ional
0174 Institute of
2741 Diabetes
and
Digestive
and
Kidney
Diseases

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
Closed-loop Open  Two Continu 18 18 18 Participa The primary Secondary objectives Slight decrease in NA
system loop 40-hour ous participants participa participa nts aged objective of the included : percentage of time in the
system duration insulin nts nts 21to study was to - comparing markers of target range of 3.9-10
- infusion <65 estimate the effect  frequency of mmol/L (66.1 vs. 70.7%)
Conve years size of hypoglycemia (8.9 vs. 8.4 mmol/L; P =
ntional hypoglycemia risk - time within the target  0.04) on CLC versus OL.
continu reduction on CLC range of 3.9—-10 mmol/L
ous versus open loop - average glycemic
subcut (OL; defined as control on CLC versus
aneous CGM-augmented oL
insulin insulin pump
infusio treatment) in an
n outpatient setting

(csli
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Trial 60
S A McAuley et al., 2020

ACTRN12617000520336
Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
SA ACT Rando Austr Multi-c No Yes (1:1) Yes 1. Type 1 diabetes 1. Chronic kidney disease (€GFR <45mL/min/1.73m2)
McAu RN12 mised alia enter  (open-I JDRF 2. Insulin delivered via either multiple daily (basal 2. Current use of real-time CGM
leyet 6170 Controll abel) Australia  and bolus) injections, or via insulin pump (for at 3. Use of non-insulin glucose-lowering agent in the past 3 months
al., 0052 ed Trial T1DCRN  least 3 months) 4. Steroid use (oral or injected) within past 3 months
2020 0336 (RCT) National 3. HbA1c <= 10.5% 5. Pregnancy
Health
and
Medical
Research
Council
(NHMRC)

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid antsin
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint S dary endpoint  Glucose target haemoglobin A1c
Hybrid Standa 26 weeks Continu 120 61 59 Adult The primary Secondary glucose TIR increased in HCL HbA1c was lower in
closed-loop rd ous participants  participa participa (218 outcome was outcomes included: group HCL therapy than
system insulin (pump) nts nts years) masked CGM time  the proportion of time HCL group: increased in standard insulin
therapy / MDI in range that glucose was above from (baseline) 55% therapy group
- (TIR; 70-180 mg/dL) and below thresholds (13%) to (26 weeks) 70%
insulin during the final 3 the proportion of time (10%) (median [95% ClI]
pump / weeks that glucose was difference -0.4%
MDI outside the target range the control group remaiin  [-0.6, -0.2]; -4
mean glucose unchanged: (baseline) mmol/mol [-7, -2]; P
glucose SD 55% (12%) and (26 <0.0001)
coefficient of variation ~ weeks) 55% (13%)
(CV)
HbA1c (difference 15% [95% CI

11, 19]; P < 0.0001)
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Trial 61
S.A. Brown et al., 2019
NCT03563313

Study characteristics

Auth NCT

or-ye Num Study Coun

ar ber Design try rs
S.A. NCTO Rando Unite
Brow 3563 mised d

net 313 Controll State

al., ed Trial s

2019 (RCT)

Cente

Multi-c
enter

Random
isation
NA -
Blindin crossov
g ertrials  Funding
No Yes (2:1) Yes
(open-I National
abel) Institute of
Diabetes
and
Digestive
and
Kidney
Diseases

Inclusion criteria

1. Clinical diagnosis, based on investigator
assessment, of type 1 diabetes for at least one year
and using insulin for at least 1 year.

2. Familiarity and use of a carbohydrate ratio for
meal boluses.

3. Age 214.0 years old.

4. For females, not currently known to be pregnant.
If female and sexually active, must agree to use a
form of contraception to prevent pregnancy while a
participant in the study. A negative serum or urine

Exclusion criteria

1. Concurrent use of any non-insulin glucose-lowering agent other
than metformin (including GLP-1 agonists, Symlin, DPP-4
inhibitors, SGLT-2 inhibitors, sulfonylureas).

2. Hemophilia or any other bleeding disorder.

3. A condition, which in the opinion of the investigator or
designee, would put the participant or study at risk.

4. Participation in another pharmaceutical or device trial at the
time of enroliment or during the study.

5. Employed by, or having immediate family members employed
by Tandem Diabetes Care, Inc. or TypeZero Technologies, LLC,

pregnancy test will be required for all females of
child-bearing potential. Participants who become
pregnant will be discontinued from the study. Also,
participants who during the study develop and
express the intention to become pregnant within the
timespan of the study will be discontinued.

5. For participants <18 years old, living with one or
more parent/legal guardian knowledgeable about
emergency procedures for severe hypoglycemia
and able to contact the participant in case of an
emergency.

6. Willingness to suspend use of any personal CGM
for the duration of the clinical trial once the study
CGMiis in use.

7. Willingness to use a regular insulin pump during
the study with no automatic insulin adjustment
based on glucose level when assigned to participate
in an SAP group

8. Investigator has confidence that the participant
can successfully operate all study devices and is
capable of adhering to the protocol.

9. Willingness to switch to lispro (Humalog) or
aspart (Novolog) if not using already, and to use no
other insulin besides lispro (Humalog) or aspart
(Novolog) during the study.

10. Total daily insulin dose (TDD) at least 10 U/day.
11. Willingness not to start any new non-insulin
glucose-lowering agent during the course of the trial.

or having a direct supervisor at place of employment who is also
directly involved in conducting the clinical trial (as a study
investigator, coordinator, etc.); or having a first-degree relative
who is directly involved in conducting the clinical trial.

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid antsin
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint S dary endpoint  Glucose target haemoglobin A1c
Closed-loop Sensor 6 months Continu 168 112 56 Participa The percentage of « Percentage of time The mean (+SD) The mean adjusted
system -augm ous participants participa participa nts aged time that the blood  that the glucose level percentage of time that difference in
ented insulin nts nts 14-71 glucose level was was >180 mg per the glucose level was glycated
pump infusion years within the target deciliter within the target range hemoglobin level
(SAP) range of 70 to 180 * Mean glucose level after 6 months was

mg per deciliter (3.9
to 10.0 mmol per

« Glycated hemoglobin
level

-in the closed-loop group:
increased from 61+£17% at

-0.33 percentage
points (95% ClI,

liter), as measured  « Percentage of time baseline to 71+12% during -0.53 to -0.13; P =
by continuous that the glucose level the 6 months and 0.001) favouring
glucose monitoring  was <70 mg per -in the control group: closed-loop

deciliter or <54 mg per
deciliter [3.0 mmol per
liter])

remained unchanged at

59+14%

(mean adjusted difference,
11 percentage points; 95%
confidence interval [CI], 9
to 14; P<0.001)
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Trial 62
R Nimri et al., 2013

NCT01238406
Random
isation
Auth NCT NA -
orye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g ertrials Funding Inclusion criteria Exclusion criteria
R NCTO Rando Slove 3 No NA NA 1.Age 210 yr 1. Patients with a concomitant disease affecting metabolic control
Nimri 1238 mised nia center (open-| 2. T1DM diagnosed for more than 1 yr or any other medical condition that could compromise their safety
etal, 406 Controll Germ s abel) 3. Current use of CSlI therapy for at least 3 months  during the trial were
2013 ed Trial any 4. Aflc at inclusion 27 and <10%, 2. Patients with a known or suspected allergy to the trial products
(RCT)-c Israel 5. BMI (body mass index) below the 97th percentile  or who had participated in another study involving drugs that
rossove for age could affect glucose measurements or glucose management

r

Intervention characteristics Participant characteristics Outcomes
Number
of Number
particip of
ants in  particip
Standa hybrid ants in
rd Total closed-l standar
Hybrid insulin Dosing number of oop d
closed-loop therap Duration of freque participant system insulin Age Glycated
system y trial ncy s (n) (n) delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c
Closed-loop Contin 2 overnight Continu 12 12 12 Participa The number of * Percentage of time The percentage of time NA
insulin delivery uous sessions ous participants participa participa nt (210 hypoglycemic spent in the target spent in the near normal
by MDLAP subcut insulin nts nts years) events below 63 range defined as sensor range of 63-140 mg/dL
aneous infusion mg/dL glucose was significantly higher in
insulin level within 63—140 the overnight closed-loop
infusio mg/dL sessions than during CSII
n « Percentage of time therapy
(CslI) spent above and below
target in the overnight
« Percentage of time closed-loop sessions :

spent in the tight normal [76% (54-85)]
range defined as sensor

glucose level within in the CSlII therapy : [29%
80-120 mg/dL (11-44)]
[average (SD) and [p = 0.02, median

median glucose levels]  (interquartile range)]
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Trial 63
R. P. Wadwa et al., 2023
NCT04796779

Study characteristics

Auth NCT
orye Num Study Coun Cente
ar ber  Design try rs
R.P. NCTO Rando Unite 3
Wad 4796 mised d center
waet 779 Controll State s
al., ed Trial s
2023 (RCT)
Intervention characteristics

Standa

rd
Hybrid insulin
closed-loop therap Duration of
system y trial
Closed-loop Standa 13 weeks
system of insulin  rd care
delivery (an

insulin

pump

or

multipl

e daily

injectio

ns of

insulin

plus a

CGM)

Blindin
g

No
(open-|
abel)

Dosing
freque
ncy
Continu
ous
insulin
infusion

Random

isation

NA -

crossov

er trials  Funding

Yes (2:1) Yes
National
Institute of
Diabetes
and
Digestive
and
Kidney
Diseases

Inclusion criteria

1. Clinical diagnosis, based on investigator
assessment, of type 1 diabetes for at least 6 months
and using insulin for at least 6 months

2. Familiarity and use of a carbohydrate ratio for
meal boluses.

3. Age 22 and <6 years old

4. Living with one or more parent/legal guardian
knowledgeable about emergency procedures for
severe hypoglycemia and able to contact
emergency services and study staff.

5. Investigator has confidence that the parent can
successfully operate all study devices and is
capable of adhering to the protocol

6. Willingness to switch to lispro (Humalog) or
aspart (Novolog) if not using already, and to use no
other insulin besides lispro (Humalog) or aspart
(Novolog) during the study for participants using a
study-provided Tandem pump during the study.

« Study will not be providing insulin; therefore,
participants will need to have access to either lispro
or aspart

7. Total daily insulin dose (TDD) at least 5 U/day

8. Body weight at least 20 Ibs.

9. Willingness not to start any new non-insulin
glucose-lowering agent during the course of the trial
(see section 2.3)

10. Participant and parent(s)/guardian(s) willingness
to participate in all training sessions as directed by
study staff.

11. Parent/guardian proficient in reading and writing
English.

Participant characteristics

Number
of
particip
ants in
hybrid
Total closed-I
number of oop
participant system
s (n) ()
102 68
children children

Exclusion criteria

1. Concurrent use of any non-insulin glucose-lowering agent
(including Glucagon-like peptide-1 [GLP-1] agonists, Symlin,
Dipeptidyl peptidase-4 [DPP-4] inhibitors, Sodium-glucose
Cotransporter-2 (SGLT-2) inhibitors, sulfonylureas).

2. Hemophilia or any other bleeding disorder

3. History of >1 severe hypoglycemic event with seizure or loss of
consciousness in the last 3 months

4. History of >1 DKA event in the last 6 months not related to
illness, infusion set failure, or initial diagnosis

5. History of chronic renal disease or currently on hemodialysis
6. History of adrenal insufficiency

7. Hypothyroidism that is not adequately treated

8. Use of oral or injectable steroids within the last 8 weeks

9. Known, ongoing adhesive intolerance

10. Plans to receive blood transfusions or erythropoietin injections
during the course of the study

11. A condition, which in the opinion of the investigator or
designee, would put the participant or study at risk (specified in
the study procedure manual)

12. Currently using any closed-loop system, or using an insulin
pump that is incompatible with use of the study CGM

13. Participation in another pharmaceutical or device trial at the
time of enroliment or during the study

14. Employed by, or having immediate family members employed
by Tandem Diabetes Care, Inc., or having a direct supervisor at
place of employment who is also directly involved in conducting
the clinical trial (as a study investigator, coordinator, etc.); or
having a first-degree relative who is directly involved in
conducting the clinical trial

Number

of

particip

ants in

standar

d

insulin  Age Glycated

delivery group Primary endpoint  Secondary endpoint  Glucose target haemoglobin A1c

34 Children = The percentage of  « The percentage of The mean (+SD) The glycated

children 2-6 time that the glucose ' time that the glucose percentage of time that hemoglobin level
years old level was in the level was above 250 mg the glucose level was was improved

target range of 70 to
180 mg per deciliter,
as measured by
continuous glucose
monitoring

level

per deciliter or below 70
mg per deciliter
« The mean glucose

« The glycated

favoring the
closed-loop system

within the target range
increased from baseline
during the 13-week
follow-up period in the
closed-loop group

hemoglobin level

« Safety outcomes

165

in the closed-loop group:
from 56.7+18.0% at
baseline to 69.3+11.1%
during the 13-week
follow-up period

in the standard-care
group: from 54.9+14.7% at
baseline to 55.9+12.6%
during the 13-week
follow-up period

(mean adjusted difference,
12.4 percentage points
[equivalent to
approximately 3 hours per
day] 95% confidence
interval, 9.5 to 15.3;
P<0.001)



Trial 64
J. Kropff et al., 2015
NCT02153190

Study characteristics

Random

isation
Auth NCT NA -
or-ye Num Study Coun Cente Blindin crossov
ar ber  Design try rs g er trials  Funding
J. NCTO Rando Franc 3 No NA Yes
Kropf 2153 mised e center (open-| European
fet 190 Controll ltaly s abel) Commissi
al., ed Trial Nethe on
2015 (RCT)-c rlands

rossove

Intervention characteristics

r

Inclusion criteria

1. Age = 18 et < 70 years old

2. Having diabetes according to WHO criteria for at
least 6 months, and Type 1 diabetes according to
ADA criteria

3. Under basal-bolus insulin therapy using an
external insulin pump for at least 3 months

4. BMI < 35 kg/m?

5. Willing to wear a CGM device for the whole
duration of the study, except during washout period,
combined with the DiAs platform during the evening
and night-time for 2 months

6. Trained in carbohydrate counting

7. HbA1c > 7.5 % and < 10%

8. If on antihypertensive, thyroid, anti-depressant or
lipid lowering medication, stability on the medication
for at least 1 month prior to study inclusion

9. Willing to undergo all study procedures

10. Informed consent signed

Participant characteristics

Exclusion criteria

1. Pregnancy or breast feeding, or intention to be pregnant during
the study duration

2. Use of a medication that significantly impacts glucose
metabolism, e.g. steroids

3. Uncontrolled hypertension with resting blood pressure over
140/90 mmHg

4. Patient plans to go abroad during the trial period

5. Patient is expected to be out-of-home in the evening and during
night time (e.g. shift-workers, etc.) more than 25% of a study
period

6. Patient does not hold any nearby party for assistance if needed
7. Patient with severe hypoglycemia including coma, mental
confusion and/or convulsions requesting 1V glucose injection or
glucagon injection during the last year.

8. Presence of any malignant disease, unless considered as
cured for more than 10 years

9. History of acute cardiovascular event during the prior year

10. History of diabetic keto-acidosis during the prior 6 months

11. Renal insufficiency with creatinin > 150 pmol/L

12. Impairment of liver status estimated from ASAT/ALAT plasma
levels > 2x upper limits of normal values

13. Impaired cognitive or psychological abilities which may result
in defective adherence to study conditions

Outcomes

Hybrid
closed-loop
system
Artificial

Pancreas system

Number
of
particip
ants in
Standa hybrid
rd Total closed-I|
insulin Dosing number of oop
therap Duration of freque participant system
y trial ncy s (n) (n)
Sensor 4 months Continu 34 34
-augm ous participants  participa
ented insulin nts
pump infusion
(SAP)

Number

of

particip

ants in

standar

d

insulin  Age

delivery group Primary endpoint

34 Adults The percentage of

participa aged time spent in the

nts 18-69 target glucose
years concentration range

(3:9-10-0 mmol/L)
from 2000 to 0800 h

Secondary endpoint
* The percentage of
time spent in the target
range (3-9-10-0
mmol/L) over 24 h

« Early morning
(0600-0700 h) blood
glucose concentration
* Mean blood glucose

Glycated
haemoglobin A1c
Decrease in mean
HbA1c during the
AP period was
significantly greater
than during the
control period
(-0-3% vs -0-2%;
paired difference

Glucose target

During 2000-0800 h, the
mean time spent in the
target range was higher
with AP than with SAP
use: 66-7% versus 58:1%
(paired difference 8-:6%
[95% CI 5-8 to 11-4],
p<0-0001)

« Percentage of time
spent below 3-9 mmol/L
(hypoglycaemia) and
above 10-0
mmol/L(hyperglycaemia
)

« Daily insulin use

» Change in HbA1c

« Percentage of time
spent in closed-loop
control (defi ned as the
actual time spent in
closed loop compared
with maximum
theoretical use)
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-0-2[95% Cl -0-4 to
-0-0], p=0-047)



Trial 65

M. Tauschmann et al., 2016

NCT01873066

Study characteristics

Auth NCT
or-ye Num
ar ber
M. NCTO
Tausc 1873
hman 066
net

al.,

2016

Study
Design
Rando
mised
Controll
ed Trial
(RCT)-c
rossove
7

Coun Cente Blindin
try rs g

Unite  Single- No

d center (open-|
Kingd abel)
om

Intervention characteristics

Random
isation
NA -
crossov
er trials
NA

Funding Inclusion criteria

Yes 1. The subject is between 10 and 18 years of age
National  (inclusive)

Institute of 2. The subject has type 1 diabetes, as defined by
Diabetes WHO for at least 1 year or is confirmed C-peptide
and negative

Digestive 3. The subject/carer will have been an insulin pump
Kidney user for at least 3 months, with good knowledge of
Diseases insulin self-adjustment as judged by the investigator
JDRF 4. The subject/carer is willing to perform regular
National  finger-prick blood glucose monitoring, with at least 4
Institute blood glucose measurements taken every day

for Health 5. HbA1c between 7.0% and 11.0 % (53 to
Research  97mmol/mol) based on analysis from central
Cambridg laboratory or equivalent

e 6. The subject is literate in English

Biomedic 7. The subject is willing to wear closed-loop system
al at home and at school / college / work

Research 8. The subject is willing to follow study specific
Centre instructions

Wellcome

Strategic

Award

Participant characteristics

Exclusion criteria

1. Non-type 1 diabetes mellitus including those secondary to
chronic disease

2. Any other physical or psychological disease or condition likely
to interfere with the normal conduct of the study and interpretation
of the study results as judged by the investigator.

3. Current treatment with drugs known to have significant
interference with glucose metabolism, such as systemic
corticosteroids, as judged by the investigator

4. Known or suspected allergy against insulin

5. Subjects with clinically significant nephropathy, neuropathy or
proliferative retinopathy as judged by the investigator

6. Significantly reduced hypoglycaemia awareness as judged by
the investigator

7. Total daily insulin dose = 2 1U/kg/day

8. Total daily insulin dose <10 IU/day

9. Reduced hypoglycaemia awareness

10. Pregnancy, planned pregnancy or breast feeding

11. Severe visual impairment

12. Severe hearing impairment

13. Subjects using implanted internal pacemaker

14. Lack of reliable telephone facility for contact

Outcomes

Hybrid
closed-loop
system
Hybrid
closed-loop
system

Standa
rd
insulin
therap
y
Sensor
-augm
ented
pump
(SAP)

Duration of
trial
42 days

Dosing
freque
ncy
Continu
ous
insulin
infusion

Total
number of
participant
s (n)

12
adolescent
s

Number
of Number
particip of
ants in  particip
hybrid ants in
closed-l standar
oop d
system insulin Age Glycated
(n) delivery group Primary endpoint  Secondary endpoint Glucose target haemoglobin A1c
12 12 Adolesce The proportion of » Mean sensor glucose  The proportion of time that NA
adolesc adolesc nts time that sensor concentrations sensor glucose was in the
ents ents between glucose was inthe  « Glucose variability target range (3.9-10
10 and target range (3.9-10 « Time spent at glucose mmol/L; primary end
18 years mmol/L; primary end levels 3.9 mmol/L point) was increased
of age point (hypoglycemia) and during the closed-loop
.10.0 mmol/L intervention compared
(hyperglycemia) with sensor-augmented

« Insulin delivery

insulin pump therapy by

167

18.8 + 9.8 percentage
points (mean + SD; P <
0.001)
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