
Update on artificial pancreas systems 

Diabetes Metab J 2021;45:813-839 https://e-dmj.org

Su
pp

le
m

en
t T

ab
le

 4
. C

lin
ic

al
 ev

id
en

ce
 o

f a
m

yl
in

 an
al

og
ue

s, 
G

LP
-1

 re
ce

pt
or

 ag
on

ist
, a

nd
 in

tra
pe

rit
on

ea
l i

ns
ul

in
 d

eli
ve

ry
 in

 ar
tifi

ci
al

 p
an

cr
ea

s s
ys

te
m

Ye
ar

G
ro

up
C

G
M

Pu
m

p
D

es
ig

n
N

o.
A

ge
, y

r
Se

tti
ng

D
ur

at
io

n
In

te
rv

en
tio

n
C

on
tro

l
O

ut
co

m
e (

in
te

rv
en

tio
n 

vs
. c

on
tro

l)

A
m

yl
in

 an
al

og
ue

   2
01

2 
[1

42
]

Ya
le 

 
U

ni
ve

rs
ity

M
ed

tro
ni

c 
So

f-s
en

so
rs

Pa
ra

di
gm

 
71

5
Si

ng
le 

ar
m

8
15

–1
8

In
pa

tie
nt

24
 h

ou
rs

H
CL

+ 
pr

am
lin

tid
e

H
CL

Ti
m

e t
o 

pe
ak

 B
G

: 2
.5

 h
ou

rs
 vs

. 1
.5

 
ho

ur
s, 

P<
0.

01
M

ag
ni

tu
de

 o
f g

ly
ce

m
ic

 ex
cu

rs
io

n:
  

88
 m

g/
dL

 vs
. 1

13
 m

g/
dL

, P
<0

.0
1

   2
01

6 
[1

43
]

Ya
le 

 
U

ni
ve

rs
ity

M
ed

tro
ni

c
So

f-s
en

so
rs

Pa
ra

di
gm

 
71

5
Si

ng
le 

ar
m

10
15

–1
8

In
pa

tie
nt

24
 h

ou
rs

H
CL

+ 
pr

am
lin

tid
e

H
CL

Ti
m

e t
o 

pe
ak

 B
G

: 2
.6

 h
ou

rs
 vs

. 1
.6

 
ho

ur
s, 

P<
0.

01
 

Re
du

ct
io

n 
in

cr
em

en
ta

l B
G

 A
U

C 
(P

<0
.0

1)

   2
01

8 
[1

44
]

O
re

go
n

D
ex

co
m

 G
4 

Pl
at

in
um

Pa
ra

di
gm

 
Re

ve
l

RC
T,

 
cr

os
so

ve
r

34
18

–7
0

In
pa

tie
nt

24
 h

ou
rs

SA
P 

(In
su

lin
+ 

pr
am

lin
tid

e)
SA

P 
(in

su
lin

+ 
pl

ac
eb

o)
TI

R 
70

–1
80

: 6
1.

5%
 vs

. 5
0.

2%
, P

=
0.

04
6

TB
R 

<7
0:

 7
.4

%
 vs

. 3
.7

%
, P

=
0.

47

   2
02

0 
[4

0]
IR

CM
D

ex
co

m
 G

5
M

in
iM

ed
 

Pa
ra

di
gm

 
Ve

o 
or

 
63

0G

RC
T,

 
cr

os
so

ve
r

28
>1

8
In

pa
tie

nt
24

 h
ou

rs
D

ua
l H

CL
  

(in
su

lin
+ 

pr
am

lin
tid

e)

H
CL

TI
R 

70
–1

80
: 8

4%
 vs

. 7
4%

, P
<0

.0
1 

TB
R 

<7
0:

 0
.0

%
 vs

. 1
.2

%
, P

=
0.

43

G
LP

-1
 re

ce
pt

or
 ag

on
ist

   2
01

4 
[1

48
]

A
lb

er
t  

Ei
ns

te
in

M
ed

tro
ni

c 
So

f-s
en

so
rs

Pa
ra

di
gm

 
71

5
RC

T,
 

cr
os

so
ve

r
10

18
–3

0
In

pa
tie

nt
27

 h
ou

rs
 

H
CL

+ 
ex

en
at

id
e

H
CL

, H
CL

+ 
pr

am
lin

tid
e

TI
R 

80
–1

80
: 7

7%
 vs

. 6
1%

, P
=

0.
03

 
(H

CL
+e

xe
na

tid
e v

s. 
H

CL
)

TI
R 

80
–1

80
: 6

2%
 vs

. 6
1%

, P
=

0.
83

 
(H

CL
+p

ra
m

lin
tid

e v
s. 

H
CL

)

   2
01

6 
[4

1]
A

lb
er

t  
Ei

ns
te

in
M

ed
tro

ni
c 

En
lit

e
M

ed
tro

ni
c 

Pa
ra

di
gm

RC
T,

 
cr

os
so

ve
r

15
18

–4
0

In
pa

tie
nt

2 
da

ys
H

CL
+ 

lir
ag

lu
tid

e
H

CL
M

ea
n 

BG
: 1

44
.6

 m
g/

dL
 vs

. 1
59

.7
 m

g/
dL

, 
P<

0.
01

2-
ho

ur
 p

os
tp

ra
nd

ia
l B

G
: b

et
te

r i
n 

 
lir

ag
lu

tid
e a

rm
, P

<0
.0

5

   2
01

6 
[1

43
]

Ya
le 

 
U

ni
ve

rs
ity

M
ed

tro
ni

c 
En

lit
e

Pa
ra

di
gm

 
71

5
Si

ng
le 

ar
m

10
15

–1
8

In
pa

tie
nt

24
 h

ou
rs

H
CL

+ 
lir

ag
lu

tid
e

H
CL

Re
du

ct
io

ns
 in

 B
G

 ex
cu

rs
io

ns
 (P

=
0.

05
)

In
cr

em
en

ta
l B

G
 A

U
C 

(P
<0

.0
1)

In
tra

pe
rit

on
ea

l

   2
01

0 
[1

54
]

M
on

tp
ell

ie
r 

U
ni

ve
rs

ity
M

ed
tro

ni
c 

M
ed

tro
ni

c 
M

M
T-

20
07

D

RC
T,

 
cr

os
so

ve
r

8
18

–7
0

In
pa

tie
nt

48
 h

ou
rs

IP
 H

CL
IP

 p
um

p
TI

R 
80

–1
20

: 3
9.

1%
 vs

. 2
7.

7%
, P

=
0.

05
TB

R 
<6

0:
 1

.6
%

 vs
. 0

.6
%

, P
=

0.
69

   2
01

7 
[4

2]
U

C 
Sa

nt
a 

Ba
rb

ar
a

D
ex

co
m

Se
ve

n 
Pl

us
 

Ro
sc

he
 

D
ia

Po
rt

 
sy

ste
m

Si
ng

le 
ar

m
10

18
–6

5
In

pa
tie

nt
24

 h
ou

rs
IP

 F
CL

SC
 F

CL
TI

R 
70

–1
80

: 6
5.

7%
 vs

. 4
3.

9%
, P

<0
.0

1
TB

R 
<7

0:
 2

.5
%

 vs
. 4

.1
%

, P
=

0.
42

Th
e u

ni
t o

f T
IR

 an
d 

TB
R 

ta
rg

et
 is

 m
g/

dL
.

G
LP

-1
, g

lu
ca

go
n-

lik
e p

ep
tid

e 1
; C

G
M

, c
on

tin
uo

us
 gl

uc
os

e m
on

ito
rin

g s
ys

te
m

; H
CL

, h
yb

rid
 cl

os
ed

-lo
op

 sy
ste

m
; B

G
, b

lo
od

 gl
uc

os
e; 

AU
C,

 ar
ea

 u
nd

er
 cu

rv
e; 

RC
T,

 ra
nd

om
iz

ed
 co

nt
ro

l 
tr

ia
l; S

A
P, 

se
ns

or
 au

gm
en

te
d 

pu
m

p;
 T

IR
, t

im
e i

n 
ra

ng
e; 

TB
R,

 ti
m

e b
elo

w
 ra

ng
e; 

IR
CM

, I
ns

tit
ut

 d
e R

ec
he

rc
he

s C
lin

iq
ue

s d
e M

on
tre

al
; I

P, 
in

tra
pe

rit
on

ea
l; F

CL
, f

ul
l c

lo
se

d-
lo

op
 sy

ste
m

; 
SC

, s
ub

cu
ta

ne
ou

s.


