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Abstract

Introduction: The past decade has witnessed a transformative era
in insulin therapy, driven by advancements in the design of novel
insulin analogues with superior pharmacokinetic profiles and the
development of advanced delivery devices equipped with digital
technology. These advances represent a significant departure from
traditional blood glucose management paradigms. Objective: This
systematic review examines the clinical evolution, evidence, and
collective impact of insulin analogues and their delivery devices
from 2014 to 2024. Our aim is to chart the progression from second-
generation basal and ultra-rapid bolus analogues to the advent of
automated insulin delivery systems and to analyze their impact on
therapeutic outcomes and patient experience. Results: The
development of ultra-long-acting basal analogues (glargine U300,
degludec) and faster-acting prandial analogues has provided more
physiologic insulin action, reducing hypoglycemia risk and
improving glycemic variability. Concurrently, insulin delivery has
evolved from simple mechanical injection to smart, connected
systems. The introduction of connected pens, sensor-augmented
pumps, and, most importantly, advanced hybrid closed-loop systems
has leveraged continuous glucose monitoring data to automate real-
time insulin titration. This synergy Dbetween tailored
pharmacodynamics and responsive device algorithms has tangibly
improved key metrics while alleviating the cognitive and
psychological burden of daily diabetes management. Conclusion:
The innovations of the past decade represent a paradigm shift from
static insulin replacement towards dynamic, glucose-responsive
physiologic mimicry. The co-evolution of analogues and devices has
redefined standards of care, offering unprecedented control and
quality of life. Future progress depends on improving accessibility,
moving towards fully automated systems, and further personalizing
therapy.

Keywords: Insulin Analogues, Diabetes, Delivery Devices

Access This Article Online

Quick Response Code:

Journal homepage: http://jdn.zbmu.ac.ir

How to site this article:



http://jdn.zbmu.ac.ir/article-1-698-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-02-15 ]

pISSN:2345-5020 5 ol 5 iy (obgy (gole dolibias

eISSN:2423-5571 VPeF ol oF oyleds OY Jlw
R 73

t_ﬁul.ow 90 @ u.Jg.m.ﬁ‘ ‘_glboli’»‘.wa 9 Lbd‘,.‘b‘i J.o&
%‘M GQJ‘M ‘5.'.&"-.\*9 ‘\LS‘)“-\Q/L >

Slnlebly o hly Sloyo cdlage Sleas 5 (Sip pole olRasls )
abdalgani@gmail.com Ll; K& pole olKiils « dame cpdlove  cidlone 1] ghanno 6w o9

oS
50 obed iy el oS cusl 0oy rdamdl b Loy 48 o 81 555 )lyg0 SO dals 4sdS ans tdeddie
2y iy soolSEis a5 o SeinSSLe (sla bl b ol i sloSUT oLl
Copie soeSl jlazg LB (6, Salols sssmo lis bed iy pl Cwl oals Jloouws (6,0l8 4 jeme

Sloolfiws gy gusl slaS LT s )...;L g aoled o b JolSS (Solotunn jg,0 opl i (5195 g Slgw
p55 s 4ty SlaSoIUT 5l 8yt w5 Lo B S oo gy T YF B YN cla b 511, o] g
oasly gl 186 Jodod o egul 5095 J5o8 (st ;505 U e ougler & pmsd sloSTglLT

Slespw Jbaily slaS bl g (SoglSs U300 05,05) SV Lsbssd ab sl Sll anwgs i aidly
Syete 1y smmalS llagi 5 o0ls 2815 | canlSsm s 03,8 al,3 1y oyl Sl d Joe
dly JoS5 L 5 siags sl & 05l (Sl 3,5 51 (sl o325 oot ol santn
25 5 i il lopiac don | Tage 5 g b oadliia sl Slace (Jate slagld (8ee ool
oy o so8ly o) 13 gl oyl 5 (Sl fS0g5 (sl SIS ool by csloosls 5l e
Sl a3 pale job lSEs (g5l a5 5 o o i SaalisdsSlols (s (2l o
A g0 S 1) Cobos ailje) Cupae Slgy g sl OISk b g Conl sty Sguge |y g0 LS

3ol e 2 ] Sl 23 55 i Sy orins LS BIS 4 sligs 5156 S A
) Cedlye (slod Julind doolfins 5 ST plojan oS5 cunl S5 & 55l 5 Ly Sejglsend
8 g s Syst 2 03 iy a3 g ) Sl gy S5 e 5 S 03,8 iy
el ity Gy st Silogatid 5 5055 HelS (glapiuns oo

Jis5 oolSins «ulis (el smdl laSILT i o3lg auls

How to site this article:



http://jdn.zbmu.ac.ir/article-1-698-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-02-15 ]

Ohed 9 doxo dlas

68 Ll i S iy S oS ol aid iy
Oedgndl 32,55 B aiS (oo pleo) ooy 5 3915 polae (Al
@ Sl s saumslid g was &l auda g S0

) e oyl JS395 Sailonsh iasSole oo

5hoosailinl cudlie o daudl Sligas o anlds
S oo 1 ol Lo

OMRIF (9)
ailylid glacsd iy 5l Silatus j500 o dlis ()l
2 0l s Glaoliws 5 gl ST 4 by o
ol Baa el (Yo F-Y - Y Tagas) aids ans Jsb
2 Beysly ol sl oSS o)) 5 e el

g ol Cy e slagSl

Sledbl slaolol o asl lsle o S
s Scopus PubMed/MEDLINE S :sJl
Coigadyl 0 w0 plxil Web of Science
Wil 5 cmedS 4y ol yiie SVl @ g ploil VF-F
OlaS 5 g hol laojlaads’ ol sgaze amy 4 YN Y
dnsulin analogue"" g 5; o)l Juli lagyl
Mglargine  U300" ."insulin degludec"
Multra-rapid  insulin"  Mfaster aspart"
Msmart pen" connected insulin pen"
"continuous subcutaneous ."insulin pump"
"hybrid closed- .nsulin infusion (CSII)"
"automated insulin delivery Joop system"
s ""advanced hybrid closed-loop (AID)"
OYlie ol Cowyppd uizes 'time in range"
3 el s ol sladallgins was plulit
ol aslllae ol ezl 5 (1) 1S el Cubs ezl
ol Gy ) sl o, slaasily 5 «(00)

D 550 bl je DY game
bl g adgl mls icuS 5 g bl sla Lo
@910 6315 hol Slegdge b bl yo 0S8z g lsie

0315 5 3)lge r Cuglsl ad (6,858 olSws 55k

10

...... oliws 3 LS ILT Jolss
KV 9 doddo

S cGedgmdl (3Rl Gloyd o8 S a4 S5 sl
S ) g cabs a4 M o8l gl el sl
Voeg cobs 4 bl 5l )l lp Sl sl
9 ‘S'Lm_v‘ 6[.@wa‘ U‘)Bo (\) w‘ 009:' AJ)M
UL00 0505 odoud! aiile Jo s slacsolll
Olo)l ol Crans 4 oy BB Sy g e o]
Jo ol L) el ol ol Syjslen
k975 5 dalne (SIS (Sauzm IS 50 SalogSle o
Sllog (omdSon 5l (2 BB L Ged (Swo

Alsms Jad YOVEYYE Togus iidS amo
b asy ooz )8 Ol pais b 4 a8 Sl 00 08, 1) (g0
alewy 5 JoSge adlge 90 2,0 ¥l DI S,
0 s 90 JolSG S5 L 0j90 (pl gl oo iy fgod
oS IUT s b 51 & le oS Conl oy aseioo
g wdbaige Joo o blyn L gom Jui g
5 Jiezms Jlail b Gdgad] hoos 6,5l 2 Ke
P9 Jod aly Gl Sl Fyme s (g3l 509>
U300 005 5 So5lSs Cydgmnl asile 5V sb 363
oelS g a8l 2alS Jlas b (g5 Il sl sy
ST ylosen (O L) sl sols @l wilis
€975 &S Sl elg e )bl wiile oz pussd
B 51 e 9> 08 il 5 b Wloads swaige il

() aS Jleel o4 S

Se Sl oedeel isos oliws c ) sysls L sl
SOl delige sy SU 4 ool Sl 0aisS 5,55
IS polae il el andly JolSS JLumms pitnessS|
Ly cublyo @ cglabazd g (abaiio Zg poe I s 1S
) €Ba oagame ;o Glo 55 peie Jlre (e
Sloels arwgs dag,gld pl (V) Cwl s0,5] palyd
W30 )5 oo Jluzms | 3o,y sleosls a5l faie wieiiga
oS il oo oS slatdyin sl Glacey s
ool WS Jond ooty Ojg0 1) b o]
S 5w il s (2lSes nl gl oS


http://jdn.zbmu.ac.ir/article-1-698-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-02-15 ]

5 S25l5s dgudl pgs Jus VI b slaSgILT 6 e
Sy axg BB g S ossmolis U300 5, W5
BEGIN, EDITION, ) 5,5 obie s slaiale;]l
o ilig,y a5 wisls i pglas sbay (DEVOTE
b Glogdsal b anslio ;o Jisb3sd SinS oS, lo
OF 0 F) wlansls gbline il wylsd 4y el Joos

990 523 O)lge Jold (a0 lS sladaly

(eole 90 52 AlC lSsen Jn b Jolae alS
OB NY) axsls Sluss bians pondS S

el s S el a5 L alS

P ssb 5 (S alSgmn 0 Sl gao s Y

Cobs 4 s lacarezr 3 el Al S il
OV NE ) 5,7 5 ) g5

acle FY 51 o 31 o s5lie0 50 (g pdycillas]
@ e 9o dhhnie ganple) ln galed (SoglSs

Bl Sy a9 08 palp LI L (sl il s

s & s 1 L3 cpdgandl Sl S GILTNLY

w55 b (gl Fle Sleel gl dang
Loy 1y 5 gard ad (330 ool 3 S, 5 aalipasls
S gy 0l Ll b daglie o digdo D) -
2188 51 Gy 55518 e IS lagialesl 50 .089)
Aoz &5 5 gy w2y 99 0 0 psd 5 Jol cel

(Y +) o oonline allyy,

il 5095 U @y 5 3l igy9L8 JolsS Y
1551 mglae il zols e Y.

Slp S e S5 el Gl 008 Bpdy
03guze 13 lo P (i, liel .l 08 )5 vl )8 8 iy
3y Sleyo 55 ped cadgl by jlae SO laie 4 «Can
4 03955 (mglSsen ;AT 5 GaaSS L S
ol Gl V) ol s allis) 5 Ly (oonedS SlagSl
OSes 1) 3szge g waz lagleys BBy sl i
5,5 sbml ol slapy 53l (sl 0,555k S5 5 4l

(YY)

RCTS) oas S osiss b cbolas logiglesl )
S0z SlagseYsed 2Ll g (sl &S I 5 Gelidie 5o
sladsly  wiile)  wiSe 2Lyl T el
, (YEDITION ( )V ONWARDS (

(OYDEVOTE (

6’5‘5 slio saled Gldlas 9 (5,90 LSLQQL-.'.L")'] Y
4 a8 glagl opga @b in Jgos lapiuew sy
2 ol aile S5 pglae Gub p (e slaasely

AR o y,l55 €Bu 03gue

PRGN AN NP I NEN [
aiile) WS oo iy e 1y b (slas lasliwl a5 YL L35G
(V) Bas odga0me ;0 ey 8,50 ;0 (Ml glox]

g oddjle Slasiiwe 5l uldS awljgls clelsy  F
Lolliws 5,800 5 0,8ae <Ll 51 51 5en sla oL )]
J..._..Sﬁl.n)ls KSLQLJJBBJ" aQ JOB.']A le.moolo
sodS gt 50 ¢ comedS slaiiely (Sl osS Lo 18/
Gl e9d9e O)ygons JolSS sl plesl 2y, oS 5
5 bJsse blite atinly 5 (il arwy 5 09d o0
=S 5 b b s g 00,5 b, 1) WeolSiws

Ows‘o p.h‘> o..\.I_J oo g

basil,

FM’ W o..\,._:.'{p.:o)o 9 u.ll.c U?"""M 5& l) 45 MQGA UL’*‘"
Cooms & udoudl (6590s5 Lo 8 oYL ol oo
g5 oSws (565,50 5 S Sielr b Joe slo filog
2505 g dedse Syl Sy 4 il S
20 EFoge DHgods sddeaS s (VF) el e

w‘ AW dj‘)‘
il a4 olows s gsllbgly ol )
S 5elgs b

6 rdgilland 5 (sl ealy ] glacS LT )


http://jdn.zbmu.ac.ir/article-1-698-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-02-15 ]

Ohed 9 doxo dlas

S5 Al g Sy

03) 8, dgmdl b Loy o Dl Lad aids ass
@ g9 Sluwl (030l Jae ) @bl jebay 5 ol
053 eanlis g sl gy Sojslansed wli e
o 5 53lse JolST g0 talllas ol .Coul 05,5 &S >
ASs 35555 5 feslbe SnS oSl | oy
‘5:‘)5.@ ‘-‘*‘*—"’9'“5"‘5“5)‘«5*-‘-“‘5’)“‘5"“-‘&5’”
mlSsen 2 Bro GISI I, 55 63 5 00,5 il |,
4 «Bap odgaze jo e p S oSt 03955
Ohle (F9) SS9 oS il Jolo>

AV Y) calools s

gl aile pgd i b glaSIUT bl g
oS GBS 50 4 U300 5,05 5 Soglss
Sl L8 o Jolas 5ol o b 45—l 5
Gl L.OF L0 LF) el aag byl cpoln sl o
Silot bty Lol ity S sl bl
Ior oo ey Bl (e ) S
(290 ygliws (pl 8y o I Alld oS

..\45,...; sl (5“”‘ l) M‘ys‘o ).vo..\..JLu 6[.@6)51.&
2 4z ST g m@ed Jhaily sbaidgnl wlie jsbas
wims o ) lagte sinliil wlgd s eoliz
ohigr byl s puld lp Sl slejlealy
as kS’l} cloas wl_v ;».»5 ).' s dal> LSLQW "
4 ool sl gl S Jee

69k s G 5 b b e (i ol U
Wy > lapions b Seboe L6 s
@iS alie o5 s SO saolis 4 iy oS
5 2k Gelgdl 525 3L, 8095 Lol (il gl Lol
i (nl (Jhins 5 550 mzeal Slagwgly 4l
Cobd 993 Cu e pplae (SFLS L 4 s jsboay
Vo0 axgs BB olidh—cul gl (V) wijle,, oo

SalS b oolen "Ban sogase [0 ley" jo (g ,0

...... olSiws g LS IUT Jolss

By Gle s :hate sl slagls Y,Y

InPen  sil)  Jaite seigr sl b
s,y ile s ,o o5 5l NovoPen 6
ol wies o lis Oldlas ols las 1) aslys, ailfaus
S N3 1003 1 (6 e gl i 5 S8 Sl LaelRiws
slrosls g ools als 1, g,slol slas 590 Jliows
(YY) 09 TAD (YL Ygase a5 ols &I}l e SlSL
S92 g0 Gelgmdl slp 4z )50 loolua bl (prizeen
polie (Rl sloosls b el o™ 590 sleniny 5 o o
Sl Slapeal 4 yone wigh oo 5 5luplfen 3565
53 ol 5o jholie Ll lwgie slosggs g 23550

ATVY) ol (10-)) o, il " Bua s3gusme

Ao adl> Ol LYY

b eliel w@rs i o PeaiiS 68 5
aile) ol aidig 6...5); s atl> o
Tandem t:slim X2 with MiniMed 780G
JB ol ol (Omnipod 5 Control-1Q
VooV Gioliel sanmo i Buw odgae 4o (le) d>gl
P sy e cele VO-F Loyd) sueys ooy
L oddCoshl casy Gloyo b duslie )0 (Bu o3game
(YO Y cal aljy, alfaus slojee L jguiuw
Sl S hea Vol S (cndlS g (uiznen
Sl reS & Jgene jsb & G 2 Jsesbon Vi1 51 505)
3525 Lojil wad connlSorm g il 2als IY-Y
L azs LB als Wl somdSann als clila
CheS dgute b olpod oonalSonn 5l SIS obis

(V5 Y0) ol 0as oyl 58 ely>

Jos 50 loyon JolsS 1 o l38len 3T Y

olSiws 5 L SGUT |0 lacs yslgs a5 wisS o oS ol
(S5l Hlly aly )l bl oSl i JEes
wold ey g alliy, Al oloys ln ol Oln
55 S 5 e il e sl iy (YY) 05 e
(YA) 0,5 oo 18 oolainl 550 JulS job 4y S04
ot BB gy 4 dts dil> slapis Codige

(Y ol aaly 2Bly yloy sloosls g cyalguad]


http://jdn.zbmu.ac.ir/article-1-698-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-02-15 ]

e 55 B3 I ) o Soilotinns 5,0 5 Olee 4

Goximz oyl SO ax ST el Sbl (S e
D 4SS 4 sepllss

s Ob3L ol Oldlas 5 oS sl oS s
plol cowsy Julonil 3 S Lo sl jlaslein 5l 8 auy o5
e o5 sledysly mailyioed alple 5 mesls
Ck o Cpiziod pupd &l Slallas sles o 1 o3l
a5z ) Sy ois ol ol Gl o )5l @
S FraS e ol Al JolSS SeaalST el
G5 gt 5 (ABly Lo sleosls oy Fasas
b o SY¥same ly ctulejl @S 05T L e
ol 5Son LSy latin clopelgms! aiile) e
Wl oad Cou (Fledde Djgods b osd (Lled S
5ol walys p lagil (il cnl gl 2 odle (1)
oad ;1S Gl slaialesl 9 YU saljo b (slalae
o il JelS b 4 ol Sas 45 el 55 pae
o (Sl 9 JLzmd olgas 50 ¢ gy Slos

(FF PSS oo

G970 0,90 S5 e 4 VYT L V-V F g0 5l dao
asdlas ol aile wales ol 4 gl b loyo b 5o
‘5...4..\.4(0 45 LS'L> cC»u.u‘ od; w ‘) 43[59& ;J)LQ.)‘ 55.5
JRINCER SFUNE SRS JFIN) RVNRIIER
5l oals 1ee Jliows beod (glaptiamas
Sl & mrwGsd Losls 5 psd Jed il sl SgL]
o asl> QSLQW swL@f )0 9 ok M}Q
)" ol dji” i SO oMéQL&J Ald iy (5...5).1
O, las 5095 (il Tib o a4 Sws Sl
&9l ans (nl jlaS Ll (n 55 )5 ool Sjsl b
MOMWW‘W&JGM&M@)W
5 S0 s gt gon Jed Wb LS
AL cans 1,5 Caslsl 3 1, Y| ishssh slagygmmiye s
3 oyse slecslon s Gaigel el Grizen
oaiS Jozie slajlpl ) g iws 1 Gliebl (sl

&S w2l 3 1) laiels den gl (S

Slae bl Ll 5l ai— enlS e Kot
Sl 9y 2 50 (Feal 5l g ey Dol 4 oSl taits
Y0) el o )5 (sl il salS Llas! 5 i
by gondS aige J 55 age i i (nl (VP
ok a5 e gl ol el ot
CaySlsln Sl b Olse a el 508l 5eS
S oo Jos allys; Al 8,5 b oleys g Lo
03ld S (ygeml YT g a0 oo S|y Sl slas

(VY LYY) aiS oo e 1y j0 oy 51 codlyn g

(S ol 403 (555 o s, A8y ol ot 1o
el 45058 s 3 5 oty ool S50
ly alyiny w8l S g )l 1) o Slas o e
JE SSSLl Llsy Soa pel 9 Sles
Oleyer JolS5 cnl (MY ,YA) 0,18 5L Gl gl (i
Ol )9 aS el ol 123 ax Sl s eSS 4
JCIICIIC VTV RE RSN SN
$ISan byl B,5 peilSe Sy 5 S
L ol csmaliyl S 8 Shee 51 ks sl Saales

WS e ) Al sl

0j9 el SloddeaS 5 5 palr Jobow asllae (pl
avs Ky Job 5 5 J g5 Cep 4 5 odim
5,559y 50 o) adgl g8 ol o @l L g ooy ya3
ST LolSs bowe a5 ool atags o] ax LS,
sloars, olge 4 & ly Jgd Glaolliws o (elge]
ool [ Ren g axly lwls S laie 4y aSl Sl
SHp syle;l 5l Jol> aalsds 51 oolawl b auS oo
anled g Lolliws (5 900 Dlalllae ¢ Bgpe- o8 sly
5 S g 0 I e (Jol (o8ly sles
5235 03 (YO LYE Y LF) WS e bl las ot il
B odgaze 5 oy ohsd— lewm jeme slavaly
3 robe slaugyl b— (S 0j CodS 5 (comalS s
P g lagasly g il guen Cubs Cudle
Sl 1) Soal (i a5 S5l o0 2l )line 4 5 4,
ol ecaled Ho (Ve LY) wiyls cubs b suiss Sasj ol 8l
aile gsdgllond ST slagysls lp |y i 5950
iy il MalS” (slaptanns 9 LG slaan slagy g

YN WS e ool


http://jdn.zbmu.ac.ir/article-1-698-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-02-15 ]

Oy g doxo pdluas

...... olSiws g LS IUT Jolss

&Ll (o ,la

0,15 392 adlie o5 e (o

RIL S SR LELE S b
ol plp B sy pled mpe
b <ol

el oogs o Coles cod gy ol



http://jdn.zbmu.ac.ir/article-1-698-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-02-15 ]

References

1. Vecchio I, Tornali C, Bragazzi
NL, Martini M. The Discovery of
Insulin: An Important Milestone in
the History of Medicine. Front
Endocrinol (Lausanne). 2018;9:613.
2. Home PD. The pharmacokinetics
and pharmacodynamics of rapid-
acting insulin analogues and their
clinical consequences. Diabetes
Obes Metab. 2012;14(9):780-8.

3. Cryer PE. Glycemic goals in
diabetes: trade-off between glycemic
control and iatrogenic
hypoglycemia. Diabetes.
2014;63(7):2188-95.

4. Marso SP, McGuire DK, Zinman
B, et al. Efficacy and Safety of
Degludec versus Glargine in Type 2
Diabetes. N Engl J Med.
2017;377(8):723-32.

5. Ritzel R, Roussel R, Bolli GB, et
al. Patient-level meta-analysis of the
EDITION 1, 2 and 3 studies:
glycaemic control and
hypoglycaemia with new insulin
glargine 300 U/ml versus glargine
100 U/ml in people with type 2
diabetes. Diabetes Obes Metab.
2015;17(9):859-67.

6. Bowering K, Case C, Harvey J, et
al. Faster aspart versus insulin aspart
in the treatment of type 1 diabetes: a
randomized, controlled trial.
Diabetes Technol Ther.
2017;19(6):385-93.

7. Battelino T, Danne T, Bergenstal
RM, et al. Clinical targets for
continuous glucose monitoring data
interpretation: recommendations
from the International Consensus on

Time in Range. Diabetes Care.
2019;42(8):1593-603.

8. Breton MD, Kanapka LG, Beck
RW, et al. A randomized trial of
closed-loop control in children with
type 1 diabetes. N Engl J Med.
2020;383(9):836-45.

9. American Diabetes Association.
Pharmacologic ~ Approaches  to
Glycemic Treatment: Standards of
Medical Care in Diabetes—2023.
Diabetes Care.
2023;46(Supplement 1):S140-
S157.

10. Davies MJ, Aroda VR, Collins
BS, et al Management of
Hyperglycemia in Type 2 Diabetes,
2022. A Consensus Report by the
American Diabetes  Association
(ADA) and  the European
Association for the Study of
Diabetes (EASD). Diabetes Care.
2022;45(11):2753-86.

11. Philis-Tsimikas A, Astamirova
K, Gupta Y, et al. Similar Glycemic
Control With Once-Weekly Icodec
Versus Once-Daily Glargine U100
in Insulin-Naive Type 2 Diabetes:
ONWARDS 1 Trial. Diabetes Care.
2023;46(Supplement 1):S1-S10.
12. Home PD, Bergenstal RM, Bolli
GB, et al. New insulin glargine 300
units/mL  versus glargine 100
units/mL in people with type 2
diabetes using oral agents and basal
insulin:  glucose  control and
hypoglycemia in a  6-month
randomized controlled trial
(EDITION  2). Diabetes Care.
2015;38(12):2217-25.

13. Marso SP, McGuire DK, Zinman
B, et al. Design and baseline


http://jdn.zbmu.ac.ir/article-1-698-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-02-15 ]

Ohed g doxo tllone

characteristics of the DEVOTE trial
(Trial Comparing Cardiovascular
Safety of Insulin Degludec vs Insulin
Glargine in Patients With Type 2
Diabetes at High Risk of
Cardiovascular Events). Am Heart J.
2017;190:69-77.

14. Owens DR, Bolli GB,
Charbonnel B, et al. The continued
evolution of insulin therapy: a
review of new analog formulations.
Diabetes Care. 2020;43(7):1376-83.
15. Bolli GB, Riddle MC, Bergenstal
RM, et al. New insulin glargine 300
U/ml compared with glargine 100
U/ml in insulin-naive people with
type 2 diabetes on oral glucose-
lowering drugs: a randomized
controlled trial (EDITION 3).
Diabetes Obes Metab.
2015;17(4):386-94.

16. Wysham C, Bhargava A,
Chaykin L, et al. Effect of Insulin
Degludec vs Insulin Glargine U100
on Hypoglycemia in Patients With
Type 2 Diabetes: The SWITCH 2
Randomized Clinical Trial. JAMA.
2017;318(1):45-56.

17. Ratner RE, Gough SC, Mathieu
C, et al. Hypoglycaemia risk with
insulin degludec compared with
insulin glargine in type 2 and type 1
diabetes: a pre-planned meta-
analysis of phase 3 trials. Diabetes
Obes Metab. 2013;15(2):175-84.

18. Mathieu C, Hollander P,
Miranda-Palma B, et al. Efficacy and
safety of insulin degludec in a
flexible dosing regimen vs insulin
glargine in patients with type 1
diabetes (BEGIN: Flex T1): a 26-
week randomized, treat-to-target

...... olSiws g LS IUT Jolss

trial with a 26-week extension. J Clin
Endocrinol Metab.
2013;98(3):1154-62.

19. Heise T, Pieber TR, Danne T, et
al. A pooled analysis of clinical
pharmacology trials investigating
the pharmacokinetic and
pharmacodynamic characteristics of
fast-acting insulin aspart in adults
with type 1 diabetes. Clin
Pharmacokinet. 2017;56(5):551-9.
20. Russell-Jones D, Bode BW, De
Block C, et al. Fast-acting insulin
aspart improves glycemic control in
basal-bolus treatment for type 1
diabetes: results of a 26-week
multicenter, active-controlled, treat-
to-target, randomized, parallel-
group trial (onset 1). Diabetes Care.
2017;40(7):943-50.

21. Danne T, Nimri R, Battelino T,
et al. International Consensus on Use
of Continuous Glucose Monitoring.
Diabetes Care. 2017;40(12):1631-
40.

22. Adolfsson P, Hartvig NV, Kaas
A, Mpller JB, Hellman J. A novel
insulin dose calculator for the
management of type 1 diabetes.
Diabetes Ther. 2020;11(5):1195-
206.

23. Bergenstal RM, Layne JE, Zisser
H, et al. Remote application and use
of real-time continuous glucose
monitoring by adults with type 2
diabetes in a virtual diabetes clinic.
Diabetes Technol Ther.
2021;23(2):128-32.

24. Brown SA, Kovatchev BP,
Raghinaru D, et al. Six-month
randomized, multicenter trial of
closed-loop control in type 1


http://jdn.zbmu.ac.ir/article-1-698-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-02-15 ]

diabetes. N Engl J Med.
2019;381(18):1707-17.

25. Breton MD, Kovatchev BP. One
year real-world use of the Control-
IQ advanced hybrid closed-loop
technology. Diabetes Technol Ther.
2021;23(9):601-8.

26. Abraham MB, de Bock M, Smith
GJ, et al. Effect of a hybrid closed-
loop system on glycemic control and
sleep in children with type 1
diabetes. Pediatr Diabetes.
2021;22(2):300-7.

27. Blauw H, Keith-Hynes P, Koops
R, DeVries JH. A Review of Safety
and Design Requirements of the
Artificial Pancreas. Ann Biomed
Eng. 2016;44(11):3158-72.

28. Huyett LM, Dassau E, Zisser
HC, Doyle FJ 3rd. Design and
evaluation of a robust PID controller
for a fully implantable artificial
pancreas. Ind Eng Chem Res.
2015;54(42):10311-21.

29. Phillip M, Nimri R, Bergenstal
RM, et al. Consensus
Recommendations for the Use of
Automated Insulin Delivery (AID)
Technologies in Clinical Practice.
Endocr Rev. 2023;44(2):254-80.

30. Beck RW, Bergenstal RM, Laffel
LM, Pickup JC. Advances in
technology for management of type
1 diabetes. Lancet.
2019;394(10205):1265-73.

31. Shah VN, Moser EG, Govindan
P, et al. Future of Automated Insulin
Delivery Systems. Diabetes Technol
Ther. 2017;19(S3):S-51-S-58.

32. Bergenstal RM, Nimri R, Beck
RW, et al. A comparison of two
hybrid closed-loop systems in

adolescents and young adults with
type 1 diabetes (FLAIR): a
multicentre, randomised, crossover
trial. Lancet. 2021;397(10270):208-
19.

33. Oser TK, Oser SM. The Digital
Divide in Diabetes: A Growing
Ethical Concern. Curr Diab Rep.
2022;22(8):331-7.

34. International Diabetes
Federation. IDF Diabetes Atlas, 10th
edn. Brussels, Belgium:

International Diabetes Federation,
2021.


http://jdn.zbmu.ac.ir/article-1-698-en.html
http://www.tcpdf.org

