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Medical Monitor Name and Contact Information will be provided separately 
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T h e pr ot o c ol is a me n d e d t o e ns ur e t h at t he i nf usi on sit e l o c ati o n is d o c u m e nt e d f o ll owi n g 
st a n d ar d m e d i c al pr a cti c e.

O v e r all R ati o n al e f o r t h e A m e n d m e nt:

S e cti o n # a n d N a m e D es c ri pti o n of C h a n g e B ri ef R ati o n al e

6. 1 . St u d y I nt er v e nti o ns 
A d mi nist er e d; 6. 1. 1. 
A d mi nistr ati o n D et ails

P u m ps will b e us e d t o e v al u at e i nf usi o n 
sit es  

T o e ns ur e t h at t h e 
i nf usi o n sit e l o c ati o n is 
d o c u m e nt e d f oll o wi n g 
st a n d ar d m e di c al pr a cti c e .

C CI
C CI
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1. P r ot o c ol S u m m a r y

1. 1. S y n o psis

P r ot o c ol Titl e: A St u d y  t o I n v esti g at e L o c al I nf usi on Si t e P ai n aft er I nf usi on of E x ci pi e nts 
a cr oss I nf usi on Si t es a n d I nfu si o n D e pt hs

S h o rt Titl e: I n v esti g ati on of I nf usi o n Si t e P ai n aft er I nf usi on of E x ci pi e nt s a cr oss I nf usi on Si t e s 
a n d I nf usi on D e pt hs

R ati o n al e :

L o c al  inf usi o n sit e p ai n m a y v ar y  bet w e e n a n at o mi c al sit es of i nf usi o n a n d b et w e e n d e pt hs of 
i nf usi on . T hi s st u d y will ass ess t he c o ntri b ut i on of  i nf usi on sit e a n d d e pt h, as w ell as e x ci pi e nts 
s u c h as s o diu m  ci tr at e a n d tr e pr osti nil, o n l oc al i nf usi o n s ite p ai n i n p ati ent s wit h t yp e 1 di a b et es 
m ellit us ( T 1 D) o n c o nti n u o us s u b c ut a n e o us i ns uli n i nf usi o n ( C SII) .

O bj e cti v es a n d E n d p oi nt s

O bj e cti v es E n d p oi nts

P a rt A

P ri m a r y

T o i n v esti g at e l o c al i nf usi o n sit e p ai n f or i nf usi o ns of 

s o di u m citr at e a n d tr e pr osti nil i n H u m al o g dil u e nt wit h

m a g n esi u m c hl ori d e ( wit h o ut i ns uli n) i n t h e 

a b d o mi n al, ar m, t hi g h , a n d b utt o c k ar e a s i n p arti ci p a nts

wit h T 1 D o n C SII .

V A S p ai n s c or e

S e c o n d a r y

T o i n v esti g at e l o c al i nf usi o n sit e p ai n of 2 diff er e nt 

c a n n ul a i ns erti o n d e pt hs ( 6 m m a n d 9 m m) i n 

p a rti ci p a nts wit h T 1 D o n C SII

V A S p ai n s c or e

A b br e vi ati o n s: C SII = c o nti n u o us s u b c ut a n e o us i ns uli n i nf usi o n ; V A S = vis u al a n al o g s c al e ; T 1 D = t yp e 1 di a b et es 

m ellit us.

C CI
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O v e r all D esi g n

St u d y  I 8 B-M C -I T T C is a 1-/ 2- c e nt er, p arti ci p a nt -( P art A  ) a n d i n v est i g at or-
bli n d, 2 -p art r a n d o mi z e d cr oss o v er st u d y i n a d ults ( 1 8 t o 6 9 y e ars of  a g e, i n clu si v e ) wit h T 1 D o n 
C SII .

P art A of t his st u d y  will b e a 1-/ 2- c e nt er, r a n d o mi z e d , 1 d a y  5-p eri o d cr oss o v er b as e d o n t h e 

or d er of i nf usi on sit es a n d d e pt hs, bli n d e d ( b et w e e n i nf usi on d e pt hs) , o p e n -l ab el si n gl e-tr e at me nt 
st u d y c o n d u ct e d i n p arti ci p a nt s wit h T 1 D.

N u m b e r of P a rti ci p a nts:

A p pr o xi m at el y 4 6 p arti ci p a nts will b e r a n d oml y a s si g n e d t o st u d y int er v e nt i on s u c h t h at 
a p pr o xi m at el y  4 0 e v al u a bl e p arti ci p a nts c o m pl et e P art A   of t he st u d y . 

 

I nt e r v e nti o n G r o u ps a n d D u r ati o n :

I nt er v e nti o ns gr o u ps

P art A

 F o ll owi n g a n i nf or m e d c o ns e nt a n d a s cr e e ni n g visit, p arti ci p a nts will c o m e t o t h e 

cli ni c al r es e ar c h u nit ( C R U ) t he e v e ni n g pri or t o D a y 1 f or P art A . P arti ci p a nt s will 
c o nti n u e us e of  t heir p ers o n al  p u m p t o a d mi nist er i ns uli n at t h e c urr e nt ly e m pl o y e d 

i nf usi on sit e a n d i nf usi o n s etti n gs . P arti ci p a nts will b e i nstr u ct e d t o a v oi d t h e us e of t h e 
c e ntr al a b d o mi n al  ar e a f or t hei r p er s o n al inf u si o n  s et (f or at le ast 3 d a ys) pri or t o arri v al  

at t h e C R U . T hi c k n ess of t h e s u b c ut a n e o us ( S C) f at l a y er at t h e a b d omi n al, ar m, t hi g h ,
a n d b utt o c k ar e as will b e ass ess e d b y ul tr as o u n d.

 E a c h M e dtr o ni c ™ Mi ni M e d ™ 7 7 0 G p u m p r e s er v oir will b e fill e d wi t h st u d y tr e at me nt
(s o diu m  ci tr at e a n d tr e pr ost i nil i n H u m al o g dil u e nt wit h m a g n esi u m c hl ori d e [wi t ho ut 

i ns uli n]) b y a q u alifi e d sit e st aff m e m b er, a Mi ni M e d ™ Mi o ™ A d v a n c e i nf usi on s et will 
b e att a c h e d t o t h e r es er v o ir, t he r es er v o ir l oa d e d i nt o t h e p u m p, a n d t h e i nf usi on s et 

t u bi n g pri m e d u nt il dr o ps ar e s e e n at t h e ti p. S i x m m c a n n ul a will b e i ns ert e d i nt o e a c h of 
t hes e ar e as (a b d o m e n [at l e a st 5 c m a w a y  fr o m t h e u m bili c us i n t h e l eft or rig ht l o w er 

q u a dr a nts ], p ost eri or as p e ct of t h e u p p er ar m, a nt eri or or l ater al t hig h , a n d u p p er b utt o c k) , 
a v o i di n g ar e as of li p o h y p ertr o p h y a n d s ur gi c al s c ar s . At  t h e a b d o mi n al ar e a o nl y, a 9 m m 

c a n n ul a will als o b e i ns ert e d i nt o t he o p p osit e si d e of t h e l ow er a b d o m e n . T h e i nf usio n  
s et c a n n ul a will  be fille d wi t h 0.6 u nit f or b ot h 6 m m a n d 9 m m c a n n ul a (w hil e n o i ns uli n 

will b e i nf us e d b y  t h e st u d y p u mp s, f or si m pli ci t y, v o l um es a n d r at es will b e d es cri b e d i n 
u nit s a n d u nit s/ h o ur w h er e 1 u ni t = 1 0 µ L). 

 P arti ci p a nt s will b e r a n d oml y assi g n e d t o a tr e at m e nt s e q u e n c e t o i n di c at e t h e or d er of  t he
i nf usi on sit e s b ei n g e v al u at e d .

C CI

C CI

C CI

C CI

C CI
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 T h e first i nf usi o n sit e will b e i niti at e d a c c or di n g t o t h e tr e at m e nt s e q u e n c e a n d a b as al 
inf u si o n r at e of 1 U/ h will b e st art e d . T h e s a m e pr o c e d ur e will o c c ur at t h e s u bs e q u e nt

i nf usi on sit e s a c c or di n g t o t h e tr e at m e nt s e q u e n c e wi t h an a p pr o xi m at e 3 0- mi n ut e 
i nter v al  bet w e e n i ni tiat i on of t h e pr e vi o us i nf usi o n sit e .

 A p pr o xi m at el y  3 h o urs aft er st art of t h e b as al i nf usi on r at e, a b olus d o s e of  1 5 U gi v e n at 
q ui c k s p e e d ( 1 5 U/ mi n) will  be d eli v er e d t o e a c h i nf usi on sit e a c c or di n g t o t h e tr e at m e nt 

s e q u e n c e wi t h an a p pr o xi m at e 3 0- mi n ut e i nt er v al b et w e e n i nf usi o n sit es . 
 A s e c o n d b o l us d os e of 1 5 U gi v e n at q ui c k s p e e d ( 1 5 U/ mi n) will b e d eli v er e d 

a p pr o xi m at el y  6 h o urs aft er t h e st art of t h e b as al i nf usi o n t o e a c h i nf usi on sit e a c c or di n g 
t o t h e tr e at m e nt s e q u e n c e wi t h an a p pr o xi m at e 3 0 -mi n ut e i nt er v al b et w e e n i nf usi o n sit es .

 A t hi r d b ol us d os e of 1 5 U gi v e n at q ui c k s p e e d ( 1 5 U/ mi n) will b e d eli v er e d
a p pr o xi m at el y  9 h o urs aft er t h e st art of  t h e b as al i nf usi on t o e a c h i nf usi on sit e a c c or di n g 

t o t h e tr e at m e nt s e q u e n c e wi t h an a p pr o xi m at e 3 0- mi n ut e i nt er v al b et w e e n i nf usi o n sit es.
 P arti ci p a nt s will r at e t h e p ai n at e a c h i nf usi o n sit e wi t h e a c h b o l us d os e at  t h e f oll owi n g 

a p pr o xi m at e ti m e p oi nt s : 5 mi n ut es b ef or e t h e a d mi nistr ati o n of a b o l us d os e a n d 1 a n d 
1 5 mi n ut e s af t er t he st art of  e a c h b olus d os e . St u d y i nf usi on s et s a n d p u m p s will  be 

r e mo v e d, t h e i nf usi o n sit es will b e e v al u at e d f or a c ut e i nf usio n r e a ct i ons , a n d t h e 
p arti ci p a nt will b e dis c h ar g e d .

C CI
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D ur ati o n

T h e a p pr o xi m at e d ur ati o n of st u d y  p artici p ati o n f or e a c h p arti ci p a nt m a y  be u p t o 3 6 d a ys, a cr oss 
t he f o ll owi n g st u d y  int er v als:

 S cr e e ni n g, a p pr o xi m at el y  2 8 d a ys
 Tr e at m e nt p eri o d, 2 visit s o v er 5 d a ys ( 1 d a y for P art A  

)
 F o ll ow -u p p eri o d 

D at a M o nit o ri n g C o m mitt e e: N o

C CI

C CI

C CI
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1. 2. S c h e m a

 

Fi g u r e 1 S c h e m ati c o v e r vi e w of t h e c h r o n ol o gi c al st r u ct u r e of t h e t ri al .

I nf o r m e d 

C o ns e nt

I nf usi o n sit es

P a rt A

S c r e e ni n g

Vi sit 0 Visit 1 Visit 2 Visit 3

S c r e e ni n g P e ri o d St u d y P e ri o d 

≥ 1 d a y 

b ef o r e Visit 1
≤ 2 8 d a ys 

b ef o r e Visit 2

At l e ast 3 d a ys b et w e e n Visit 2 

a n d Visit 3

Fi n al 

e x a mi n ati o n

Visit 4

F oll o w -u p -

T el e visit

C CI

C CI

C CI
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1. 3. S c h e d ul e of A cti viti e s ( S o A)

T a bl e 1 T ri al Fl o w C h a rt

T ri al P e ri o d S c r e e ni n g P e ri o d St u d y P e ri o d
F oll o w -u p -

T el e visit / ea rl y 
dis c o nti n u ati o n

C o m m e nts

Visit n o. 0 1 2 ( P a rt A) 4

Ti mi n g
≥ 1 d a y b ef or e 

Visit 1
≤ 2 8 d a ys pri or 

t o Visit 2
at l e ast 3 d a y s b et w e e n Visit 2

a n d Visit 3

I n-h o us e Visit/ P e ri o d s e e T a bl e 2

I nf or m e d c o ns e nt X X
At Visit 1, c h e c k t h at i nf or m e d 
c o ns e nt h as b e e n si g n e d a n d 
d at e d

F asti n g X

I n cl usi o n/ e x cl usi o n crit eri a X
At Visit 2, c o nfir m p arti ci p a nt 
c o m pli a n c e

D e m o gr a p hi c d at a X
S m o ki n g a n d al c o h ol 
c o ns u m pti o n h a bits

X

M e di c al hist or y / Pr e-
e xisti n g C o n diti o ns

X

W ei g ht X X
H ei g ht X
Al c o h ol br e at h t est /ur i n e 
dr u g s cr e e n

X X

P h y si c al e x a mi n ati o n X

Vit al si g ns X X
1 2 -l e a d E C G X
H a e m at ol o g y X
Bi o c h e mistr y X
C o a g ul ati o n X
Ur i n al ysis X
I nf e cti o us s er ol o g y X

C CI

C CI

C CI
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T ri al P e ri o d S c r e e ni n g P e ri o d St u d y P e ri o d
F oll o w -u p -

T el e visit / ea rl y 
dis c o nti n u ati o n

C o m m e nts

Visit n o. 0 1 2 ( P a rt A) 4

Ti mi n g
≥ 1 d a y b ef or e 

Visit 1
≤ 2 8 d a ys pri or 

t o Visit 2
at l e ast 3 d a y s b et w e e n Visit 2

a n d Visit 3

I n-h o us e Visit/ P e ri o d s e e T a bl e 2

Pr e g n a n c y t est X X

O nl y  r e q uir e d f or wo m e n of 
c hil d b e ari n g p ot e nti al

S er u m at t h e s cr e e ni n g visit a n d 
uri n e at Visits 2 a n d 3 

F S H X

T his is o nl y  for  w o m e n wit h 
b ot h m or e t h a n 1 2 m o nt hs of 
a m e n orr h e a a n d a g e of ≤ 5 5 (s e e
S e cti o ns 1 0. 2 a n d 1 0. 4 ) 

H b A 1 c X

Ultr as o u n d X

T hi c k n ess of t h e s u b c ut a n e o us 
( S C) f at l a yer will b e ass ess e d 
at t h e a b d o mi n al ar e as (l o w er 
ri g ht a n d l eft), ar m, t hi g h, a n d 
b utt o c k .

L o c al I nf usi o n sit e p ai n 
( V A S)

X
S e e T a bl e 2 a n d T a bl e 3 f or 
c oll e cti o n ti m es

L o c al I nf usi o n sit e 
r e a cti o ns

X
Aft er r e m o v al of e a c h i nf usi o n 
s et

 
Pl atf or m

X

C oll e ct i m a g e of e a c h l o c al 
i nf usi o n sit e pri or t o i ns erti o n 
a n d aft er r e m o v al of e a c h 
i nf usi o n s et

A Es/ Pr o d u ct C o m pl ai nts X X X
C o n c o mit a nt M e di c ati o ns X X X

C CI

C CI

C CI

C CI
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T ri al P e ri o d S c r e e ni n g P e ri o d St u d y P e ri o d
F oll o w -u p -

T el e visit / ea rl y 
dis c o nti n u ati o n

C o m m e nts

Visit n o. 0 1 2 ( P a rt A) 4

Ti mi n g
≥ 1 d a y b ef or e 

Visit 1
≤ 2 8 d a ys pri or 

t o Visit 2
at l e ast 3 d a y s b et w e e n Visit 2

a n d Visit 3

I n-h o us e Visit/ P e ri o d s e e T a bl e 2

M e als ( br e a kf ast, l u n c h ,
a n d di n n er)

X

Br e a kf ast will b e pr o vi d e d pri or 
t o st u d y a cti viti es. L u n c h will 
b e pr o vi d e d aft er c o m pl eti o n of 
t h e first b ol us ass ess m e nts. 
Di n n er will b e pr o vi d e d aft er 
c o m pl eti o n of t h e s e c o n d b ol us 
ass ess m e nts

A b br e vi ati o ns: A E = a d v ers e e v e nt ; B MI = b o d y m ass i n d e x; E C G = el e ctr o c ar di o gr a m; H b A 1 c = h e m o gl o bi n A 1 c ; n o. = n u m b er; V A S = vis u al a n al o g s c al e .

C CI

C CI

C CI
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T a bl e 2 Ass ess m e nt S c h e d ul e f o r Visit 2 ( P a rt A)

A p p r o x. h o u r N o mi n al 
ti mi n g

A cti vit y Ot h e r

D a y - 1 P arti ci p a nt arri v es aft er di n n er f or o v er ni g ht st a y
at t h e tri al sit e a n d c o nti n u e d eli gi bilit y will b e 
c h e c k e d . T h e p arti ci p a nt will c o nti n u e p ers o n al 
di a b et es m a n a g e m e nt c ar e . P arti ci p a nts will b e 
i nstr u ct e d t o a v oi d t h e us e of t h e c e ntr al 
a b d o mi n al ar e a f or t h eir p ers o n al i nf usi o n s et 
(f or at l e ast 3 d a ys) pri or t o arri v al at t h e C R U
a n d c o nti n u e i ns uli n i nf usi o n wit h t h eir p ers o n al
i ns uli n p u m p.

S A R S -C o V - 2 t est m a y b e p erf or m e d a c c or di n g t o 
t h e sit e g e n er al pr oc e d ur es

A Es, c o n c o mit a nt m e di c ati o n, al c o h ol br e at h t est, 
vit al si g ns, uri n e pr e g n a n c y t est

D a y 1 Br e a kf ast

M e as ur e a n d r e c or d a di p os e t hi c k n ess b y 
ultr as o u n d at i nf usi o n sit es
C oll e ct i m a g e of e a c h l o c al i nf usi o n sit e pri or t o 
i ns erti o n of t h e c orr es p o n di n g i nf usi o n s et usi n g 

 Pl atf or m

T h es e m e as ur e m e nt s m a y  b e p erf or m e d at a n y ti m e 
aft er t h e s u bj e ct’s arri v al o n D a y  -1 u ntil i nf usi o n 
s et i ns erti o n.
E a c h l o c al i nf usi o n sit e s h o ul d b e l a b el e d a n d h a v e 
a u ni q u e i d e ntifi er f or  Pl atf or m
i m a g e a c q uisiti o n    

St u d y p u m ps l o a d e d wit h st u d y tr e at m e nt
+ 0 h I ns ert i nf usi o n s et c a n n ul a i nt o i nf usi o n sit e 1 

a n d st art p u m p at a b as al r at e of 1 U/ h
+ 0 . 5 h ( ±5 mi n) I ns ert i nf usi o n s et i nt o i nf usi o n sit e 2 a n d st art 

p u m p at a b as al r at e of 1 U/ h
+ 1 h ( ±5 mi n) I ns ert i nf usi o n s et i nt o i nf usi o n sit e 3 a n d st art 

p u m p at a b as al r at e of 1 U/ h
+ 1 . 5 h ( ±5 mi n) I ns ert i nf usi o n s et i nt o i nf usi o n sit e 4 a n d st art 

p u m p at a b as al r at e of 1 U/ h
+ 2 . 0 h ( ±5 mi n) I ns ert i nf usi o n s et i nt o i nf usi o n sit e 5 a n d st art 

p u m p at a b as al r at e of 1 U/ h
+ 3 . 0 h ( ±3 mi n) -5 mi n b C oll e ct V A S s c or e f or i nf usi o n sit e 1

0 mi n A d mi nist er 1 5 U b ol us t o i nf usi o n sit e 1 at q ui c k 
b ol us s p e e d ( 1 5 U/ mi n)

+ 1 mi n a C oll e ct V A S s c or e f or i nf usi o n sit e 1
+ 1 5 mi n b C oll e ct V A S s c or e f or i nf usi o n sit e 1

+ 3 . 5 h ( ±3 mi n) -5 mi n b C oll e ct V A S s c or e f or i nf usi o n sit e 2

C CI C CI
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Approx. hour Nominal 
timing

Activity Other

0 min Administer 15 U bolus to infusion site 2 at quick 
bolus speed (15 U/min)

+1 mina Collect VAS score for infusion site 2
+15 minb Collect VAS score for infusion site 2

+4.0 h (±3 min) -5 minb Collect VAS score for infusion site 3
0 min Administer 15 U bolus to infusion site 3 at quick 

bolus speed (15 U/min)
+1 mina Collect VAS score for infusion site 3

+15 minb Collect VAS score for infusion site 3
+4.5 h (±3 min) -5 minb Collect VAS score for site 4

0 min Administer 15 U bolus to infusion site 4 at quick 
bolus speed (15 U/min)

+1 mina Collect VAS score for infusion site 4
+15 minb Collect VAS score for infusion site 4

+5.0 h (±3 min) -5 minb Collect VAS score for site 5
0 min Administer 15 U bolus to infusion site 5 at quick 

bolus speed (15 U/min)
+1 mina Collect VAS score for infusion site 5

+15 minb Collect VAS score for infusion site 5
Lunch

+6.0 h (±3 min) -5 minb Collect VAS score for infusion site 1
0 min Administer 15 U bolus to infusion site 1 at quick 

bolus speed (15 U/min)
+1 mina Collect VAS score for infusion site 1

+15 minb Collect VAS score for infusion site 1
+6.5 h (±3 min) -5 minb Collect VAS score for site 2

0 min Administer 15 U bolus to infusion site 2 at quick 
bolus speed (15 U/min)

+1 mina Collect VAS score for infusion site 2
+15 minb Collect VAS score for infusion site 2

+7.0 h (±3 min) -5 minb Collect VAS score for infusion site 3
0 min Administer 15 U bolus to infusion site 3 at quick 

bolus speed (15 U/min)
+1 mina Collect VAS score for infusion site 3

+15 minb Collect VAS score for infusion site 3
+7.5 h (±3 min) -5 minb Collect VAS score for infusion site 4
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Approx. hour Nominal 
timing

Activity Other

0 min Administer 15 U bolus to infusion site 4 at quick 
bolus speed (15 U/min)

+1 mina Collect VAS score for infusion site 4
+15 minb Collect VAS score for infusion site 4

+8.0 h (±3 min) -5 minb Collect VAS score for infusion site 5
0 min Administer 15 U bolus to infusion site 5 at quick 

bolus speed (15 U/min)
+1 mina Collect VAS score for infusion site 5

+15 minb Collect VAS score for infusion site 5
Dinner

+9.0 h (±3 min) -5 minb Collect VAS score for infusion site 1
0 min Administer 15 U bolus to infusion site 1 at quick 

bolus speed (15 U/min)
+1 mina Collect VAS score for infusion site 1

+15 minb Collect VAS score for infusion site 1
+9.5 h (±3 min) -5 minb Collect VAS score for infusion site 2

0 min Administer 15 U bolus to infusion site 2 at quick 
bolus speed (15 U/min)

+1 mina Collect VAS score for infusion site 2
+15 minb Collect VAS score for infusion site 2

+10.0 h (±3 min) -5 minb Collect VAS score for site 3
0 min Administer 15 U bolus to infusion site 3 at quick 

bolus speed (15 U/min)
+1 mina Collect VAS score for infusion site 3

+15 minb Collect VAS score for infusion site 3
+10.5 h (±3 min) -5 minb Collect VAS score for infusion site 4

0 min Administer 15 U bolus to infusion site 4 at quick 
bolus speed (15 U/min)

+1 mina Collect VAS score for infusion site 4
+15 minb Collect VAS score for infusion site 4

+11.0 h (±3 min) -5 minb Collect VAS score for infusion site 5
0 min Administer 15 U bolus to infusion site 5 at quick 

bolus speed (15 U/min)
+1 mina Collect VAS score for infusion site 5

+15 minb Collect VAS score for infusion site 5
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A p p r o x. h o u r N o mi n al 
ti mi n g

A cti vit y Ot h e r

+ 1 1 . 5 h ( ±3 mi n) R e m o v e i nf usi o n s ets, e v al u at e l o c al i nf usi o n 
sit es
C oll e ct i m a g e of e a c h l o c al i nf usi o n sit e aft er 
r e m o v al of t h e c orr es p o n di n g i nf usi o n s et usi n g 

 Pl atf or m

E a c h l o c al i nf usi o n sit e s h o ul d b e l a b el e d a n d h a v e 
a u ni q u e i d e ntifi er f or  Pl atf or m
i m a g e a c q uisiti o n t h at i s t h e s a m e as pri or t o 
i nf usi o n   

+ 1 2 . 5 h ( ±3 0 mi n) P a rti ci p a nt d is c h ar g e fr o m C R U F oll o wi n g t h e fi n al e v al u ati o n, t h e p arti ci p a nts will 
h a v e t h e o pti o n t o s p e n d t h e ni g ht or b e dis c h ar g e d 
fr o m t h e C R U

A b br e vi ati o ns:  A E = a d v ers e e v e nt; A p pr o x. = a p pr o xi m at el y; C R U = cli ni c al r es e ar c h u nit; S A R S -C o V - 2 = s e v er e a c ut e r es pir at or y s y n dr o m e c or o n a vir us 2 ; 

V A S = vis u al a n al o g s c al e.

a T h e V A S ti m e p oi nt of 1- mi n ut e (+ 1 mi n ) is t o b e c oll e ct e d fr o m t h e st art of b ol us i nf usi o n .

b T h e V A S ti m e p oi nts of - 5 ( ± 2 mi n), a n d 1 5 ( ± 2 mi n) mi n ut es ar e t o b e c oll e ct e d fr o m st art of b ol us i nf usi o n .

.

C CI

C CI
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2. Introduction

LY900014 (Lyumjev®) is an ultra-rapid-acting formulation of insulin lispro for subcutaneous 
(SC) and intravenous use that employs excipients, citrate and treprostinil, to accelerate time 
action, along with magnesium to enhance insulin stability, resulting in improved glycemic 
control in participants with type 1 diabetes mellitus (T1D) or type 2 diabetes mellitus.

2.1. Study Rationale

In the Phase 3 pivotal multiple daily injection studies (Blevins et al. 2020; Jinnouchi et al. 2020;
Klaff et al. 2020), LY900014 dosed at the start of a meal demonstrated noninferior overall 
glycemic control (hemoglobin A1c [HbA1c]) in patients with T1D and type 2 diabetes mellitus,
and superior overall glycemic control in patients with T1D, and consistently better postprandial 
glucose (PPG) control, compared to Humalog. Injection site reactions occurred at a higher 
incidence with LY900014 compared to Humalog (2.7% versus 0.1%, respectively), but had an 
overall low incidence.

LY900014 was efficacious, providing superior PPG control and less time in hypoglycaemia but 
with more frequent infusion site reactions (ISRs) compared with Humalog when administered by 
continuous subcutaneous insulin infusion (CSII) (Warren et al. 2021). Infusion site reactions
were reported by 37.7% of T1D patients treated with LY900014 using CSII for 16 weeks in the 
PRONTO-Pump-2 study (Warren et al. 2021). Typically, local infusion site pain is noted 
immediately after infusion of a bolus dose, subsiding over 20-30 minutes thereafter.

This study aims to investigate whether local infusion site pain is dependent on the site of infusion
and/or the depth of the infusion. In addition, the study will investigate the contribution of two of 
the excipients of LY900014 to local infusion site pain.

2.2. Background

Type 1 diabetes mellitus is an autoimmune disease resulting in destruction of beta cells, and 
lifelong dependency on exogenous insulin. The prevalence of T1D is near 1 in 300 and its 
incidence is steadily increasing worldwide (3% per year) (Gan et al. 2012). 

Many advances in the treatment of T1D have occurred in the last 20 years; however, reaching 

and maintaining glycemic goals remains challenging even under intensive insulin therapy 
regimens. Rapid-acting insulin analogs, such as insulin lispro, aspart, and glulisine, were 

developed to be absorbed more rapidly and have a faster onset of insulin action compared with 
regular human insulin. Despite these improvements, the current formulations are not rapid 

enough to match carbohydrate absorption, limiting their efficacy in controlling PPG. LY900014 
is a novel insulin lispro formulation developed to more closely match physiological insulin 

secretion and improve PPG control. In a recent publication comparing the pharmacokinetics and 
glucodynamics of LY900014 with Humalog, Fiasp®, and NovoRapid®, LY900014 showed 

greater numeric glucose lowering during a mixed meal tolerance test in patients with T1D and 
more closely matched the early glucose lowering of endogenous insulin secretion in healthy 

individuals (Heise et al. 2020; Leohr et al. 2020). Phase 3 clinical studies of LY900014 have 
demonstrated superiority of LY900014 to Humalog in controlling PPG excursions, with a similar 
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2 3

o v er all s af et y pr ofil e i n p at i ent s wit h T 1 D (Kl aff et al . 2 0 2 0) a n d T 2 D (Bl e vi ns et al . 2 0 2 0; 
Ji n n o u c hi et al . 2 0 2 0).

L Y 9 0 0 0 1 4 i s c o m p os e d of t h e a cti v e i n gr e di e nt i ns uli n lis pr o a n d t wo l oc all y a cti n g e x ci pi e nts ,
tr e pr osti nil t o i n d u c e lo c al  vas o dil at i on a n d ci tr at e t o i n cr e as e v as c ul ar p er m e a bility, t h er e b y 
a c c el er ati n g i ns uli n lis pr o a bs or pti o n. T h e L Y 9 0 0 0 1 4 f or m ul at i on als o dif f er s fr o m t h e H u mal o g 
f or mul at i on i n t h at it i n cl u d es m a g n esi u m t o st a bili z e t h e i ns uli n . Tr e pr osti nil is a pr ost a c y cli n 
a n al o g us e d i n t he tr e at me nt of p ul m o n ar y  art erial  h y p ert e nsi on. Tr e at m e nt wi t h hig h -d os e 
c o nti n u o us S C or i ntr a v e n o us i nf usi on of tr e pr o sti nil wit h cl e ar s yst e mi c eff e cts is k n o w n t o b e 
a s s o ci at e d wi t h inj e ct i on /i nf u sio n sit e p ai n a n d i nj e ctio n /i nf u sio n sit e r e a ctio n s (R e m o d uli n S P C 
2 0 1 6). T h e cli ni c all y r el e v a nt d os es of L Y 9 0 0 0 1 4 a d mi nist er e d vi a t h e S C r o ut e c o nt ai n 
mi cr o d os es of t r e pr osti nil t h at ar e n ot d et e ct a bl e i n t h e s yst e mi c cir c ul at i on or ass o ci at e d wit h 
a n y s yst e mi c eff e cts. H o w e v er, l o c al v as o dil at i on at t h e i nj e ct i on sit e c o ul d p ot e nti all y  b e a 
c o ntri b uti n g f a ct or t o l o c al er yt h e m a or di s c o mf o rt. I n a d diti on, pr ost a c y cli ns m a y b e i n v o l v e d as 
e n d o g e n o us m e di at ors of i nfl a m m at i on a n d p ai n (M ur at a et al . 1 9 9 7).  

 
 
 

C itr at e h as b e e n ass o ci at e d wit h i nj e ct i on sit e p ai n i n ot h er i nj e ct a bl e pr o d u cts ( H u mir a 
Pr es cri bi n g I nf or m at i on 2 0 2 1; K ais er et al. 2 0 1 2; N as h et al. 2 0 1 6). T h e s p e cifi c r ol e o f ci tr at e i n 
L Y 9 0 0 0 1 4 i nj e ct i on/ i nf usi on sit e r e a ctio n e v e nt s i s u n k n o w n, b ut i n cr e as e d l o c al v as c ul ar 
p er m e a bili t y wi t h inj e cti o n /i nf u sio n of  L Y 9 0 0 0 1 4 c o uld p ot e nti all y c o ntri b ut e t o 
i nj e cti on /i nf u sio n sit e r e a ctio n s . F urt h er, e vi d e n c e s u g g ests t h at citr at e c h el at i on of e n d o g e n o us 
di v al e nt m et a l i ons m a y l e a d t o i nj e cti on/ i nf usi on sit e p ai n, a n d r ei ntr o d u cti o n of m a g n esi u m c a n 
mit i g at e t his dis c o mf ort ( Kr as n er et al. 2 0 1 2).

 

 
 

I n t he P R O N T O -P u m p - 2 st u d y, mo st I S R s wi t h L Y 9 0 0 0 1 4 st art e d i n t h e first 4 w e e ks aft er 
r a n d omi z at i on ( W arr e n et al. 2 0 2 1). T h e r e p ort e d I S Rs w er e p ri m aril y mil d i n s e v erity 
(a p pr o xi m at el y 7 5 %) a n d l a st e d a m e di a n of 2 t o 6 d a y s i n t his st u d y . W hil e i n di vi d u al  I S Rs 
r es ol v e d d uri n g t h e st u d y, ot h er e v e nts c o ul d o c c ur wi t h a diff er e nt i nf usi on s et/sit e . A d dit i on al 
a n al ysis d et er mi n e d t h er e w er e n o si g nifi c a nt tr e at m e nt - b y-s u b gr o u p i nt er a cti o ns f or t h e 
i n ci d e n c e of I S Rs f or s e x, a g e , b o d y  ma s s i n d e x ( B MI), et h ni cit y , r a c e, i nf usi on s et m o d el , b o l us 
s p e e d , t ot al d ail y d os e, d ur ati o n of di a b et es , or d ur ati o n of  C SII u s e. 

T h e I n v esti g at or’s Br o c h ur e (I B) d es cri b es t h e cli ni c al a n d n o n cli ni c al d e v el o p m e nt of 
L Y 9 0 0 0 1 4 . A d dit i on al  d et ail s ar e als o a v ail a bl e i n t h e L Y 9 0 0 0 1 4 p a c k a g e i ns ert ( L y u mj e v S P C 
2 0 2 0 ).

C CI

C CI

C CI
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2.3. Benefit/Risk Assessment

There is no direct clinical benefit anticipated from participation in this trial. 

The treatments (sodium citrate, magnesium chloride, Humalog diluent, or treprostinil) within this 
study are administered below approved therapeutic levels and are considered placebo treatments.
No known potential risks are associated with the use of small amounts of treprostinil, sodium 
citrate, magnesium chloride, or Humalog diluent. Furthermore, these study treatments are well 
characterized, and the description of each treatment relative to a therapeutic use is described in 
Section 8.4.

Potential risks associated with CSII pump use

 Minor skin irritation, sensitization, or localized inflammatory response can occur if skin 

contacts bioincompatible materials.
 Pain, bruising, swelling, redness, and bleeding at the infusion set insertion site.

The occurrence and severity of these events are not expected to be different from routine use of 
the Medtronic™ MiniMed™ 770G pump. More detailed information about the known and 
expected risks and potential adverse events may be found in the manufacturer’s instructions. 
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3. O bj e cti v es a n d E n d p oi nts

O bj e cti v es
E n d p oi nts

P a rt A

P ri m a r y

T o i n v esti g at e l o c al i nf usi o n sit e p ai n f or i nf usi o ns of 

s o di u m citr at e a n d tr e pr osti nil i n H u m al o g dil u e nt wit h 

m a g n esi u m c hl ori d e ( wit h o ut i ns uli n) i n t h e 

a b d o mi n al, ar m, t hi g h , a n d b utt o c k ar e a s i n p arti ci p a nts 

wit h T 1 D o n C SII .

V A S p ai n s c or e

S e c o n d a r y

T o i n v esti g at e l o c al i nf usi o n sit e p ai n of 2 diff er e nt 

c a n n ul a i ns erti o n d e pt hs ( 6 m m a n d 9 m m) i n 

p a rti ci p a nts wit h T 1 D o n C SII

V A S p ai n s c or e

E x pl o r at o r y:

T o ass ess l o c al i nf usi o n sit e r e a cti o ns usi n g t h e 

e x pl or at or y  Pl atf or m

C h ar a ct eri z ati o n a n d m e as ur e m e nt of i n ci d e n c e a n d 

s e v erit y of l o c al i nf usi o n sit e r e a cti o n d at a

A b br e vi ati o n s: C SII = c o nti n u o us s u b c ut a n e o us i ns uli n i nf usi o n; V A S = vis u al a n al o g s c al e; T 1 D = t y p e 1 di a b et es 

m ellit us.

C CI
C CI
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4. St u d y D e si g n

4. 1. O v e r all D e si g n
St u d y  I 8 B-M C -I T T C is a 1-/ 2- c e nt er, p a rtici p a nt -( P art A ) a n d i n v est i g at or-  

bli n d, 2 -p art r a n d o mi z e d cr oss o v er st u d y i n a d ults ( 1 8 t o 69 y e ars of  a g e, i n clu si v e ) wit h T 1 D o n 

C SII . Ap pr o xi m at el y 4 6 p arti ci p a nts will b e r a n d o ml y  a s si g n e d t o st u d y int er v e nt i on s u c h t h at 
a p pr o xi m at el y  4 0 e v al u a bl e p arti ci p a nts c o m pl et e P art A   of t he st u d y .

 

P art A of t his st u d y  will b e a 1-/ 2- c e nt er, r a n d o mi z e d , 1 d a y  5-p eri o d cr oss o v er b as e d o n t h e 

or d er of i nf usi on sit es a n d d e pt hs, bli n d e d ( b et w e e n i nf usi o n d e pt hs), o p e n -l ab el si n gl e-tr e at me nt 
st u d y c o n d u ct e d i n a d ul t s wi t h T 1 D.

 

F or  P art  A  , th e p arti ci p a nt will c o nti n u e usi n g his or h er p ers o n al i ns uli n p u m p 
s y st e m at t h e c urr e ntl y  e mpl o y e d i nf usi on sit e a n d will b e r es p o nsi bl e f or p erf or mi n g t he
r e q uir e d a cti o n s t o m ai nt ai n its f un cti o n ali t y. P arti ci p a nts will  b e i nstr u ct e d t o a v oid t h e us e of 
t he c e ntr al  a b d omi n al ar e a f or t hei r p er s o n al inf u si o n s et s d uri n g t h e  

a n d pri or t o arri v al at t h e cli ni c al r es e ar c h u nit ( C R U ).

F o r P a rt A

1. F oll o wi n g a n i nf or m e d c o ns e nt a n d a s cr e e ni n g visit, p arti ci p a nts will c o m e t o t h e C R U i n t h e 
e v e ni n g ( af t er di n n er) of  D a y -1 f or P art A . 

2. Pri or t o t h e i ns erti o n of t he first i nf usi o n s et , th e t hi c k n ess of t h e S C a di p os e tiss u e l a y er at t h e 
a b d o m e n , ar m, t hig h , a n d b utt o c k ar e as will b e ass ess e d b y ultr as o u n d a n d r e c or d e d i n t h e 
el e ctr o ni c c as e r e p ort f or m ( e C R F ). T h e e v al u at e d sit e s h o uld b e i de ntifi e d wi t h a u niq u e 
i d e ntifi er.

3. T h e i nf usi o n sit es will b e ass ess e d , a n d a n i m a g e of e a c h l o c al i nf usi o n sit e will  be c oll e ct e d
usi n g t he  Plat f or m ( S e ctio n 8. 2. 5. 3. 1 ) pri or t o i ns ert i on of t h e c orr es p o n di n g
i nf usi on s et .

4. E a c h M e dtr o ni c ™ Mi ni M e d ™ 7 7 0 G p u m p r e s er v oi r will b e fill e d b y a q u alifi e d sit e st aff 
m e m b er wi t h 3 mL of  st u d y tr e at me nt (s o di u m citr at e a n d tr e pr osti nil i n H u m al o g dil u e nt wi t h 
m a g n esi u m c hl ori d e [wi t ho ut i ns uli n ]). T h e p u m p a n d i nf usi on s et will b e s et u p as d es cri b e d i n 
S e cti o n 6. 1. 1 .

5 . Fi v e p u m p s will  b e u s e d f or e a c h p artici p a n t t o asse s s i nf u si o n s i nt o t h e a b d o mi n al, ar m , 
t hig h, a n d b utt o c ks ar e a s. P arti ci p a nts will b e r a n d o ml y  assi g n e d t o 1 of 5 i nf usi on sit e 
s e q u e n c e s as s h o w n i n T a bl e 4 to i n di c at e t h e or d er of t h e i nf usi on sit es b ei n g e v al u at e d.

6. Si x m m c a n n ul a will b e i ns ert e d i n t o e a c h of t h e d esi g n at e d ar e as ( a b d o m e n [at l e a st 5 c m 
a w a y  fr o m t h e u m bili c us i n t h e l eft or rig ht l o w er q u a dr a nts ], p ost eri or as p e ct of t h e u p p er ar m, 

C CI C CI

C CI C CI

C CI

C CI
C CI

C CI

C CI

C CI
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a nt eri or or l ater al  t hig h , a n d u p p er b utt o c k), a v oi di n g ar e as of li p o h y p ertr o p h y or s ur gi c al  s c ar s. 
At  t h e a b d omi n al ar e a o nl y, a 9 m m c a n n ul a will als o b e i ns ert e d i nt o t h e o p p osit e si d e of t h e 
l ow er a b d o m e n.

7. T h e first i nf usi o n sit e will b e i nit i at e d, a n d a b as al i nf usi o n r at e of 1 U/ h will b e st art e d. T h e 
s a m e pr o c e d ur e will o c c ur at t h e s u bs e q u e nt i nf usi o n sit es a c c or di n g t o t h e r a n d o ml y assi g n e d 
s e q u e n c e wi t h an a p pr o xi m at el y 3 0- mi n ut e i nt er v al b et w e e n i nit i ati on of t h e pr e vi o us i nf usi o n 
sit e. I n c as e of i m m e di at e i nf usi o n s et i nt ol er a n c e, a n e w i nf usi o n s et c a n b e i ns ert e d wit hi n t h e 
fir st 1 0 mi n ut es of i nit i ati on of t h e i nf usi o n sit e. 

T a bl e 4 I nf usi o n Sit e S e q u e n c e s f o r P a rt A

I nf usi o n 1 I nf usi o n 2 I nf usi o n 3 I nf usi o n 4 I nf usi o n 5

S e q u e n c e 1 Ar m T hi g h A b d o m e n 6 m m  A b d o m e n 9 m m B utt o c k

S e q u e n c e 2 A b d o m e n 6 m m  A b d o m e n 9 m m T hi g h B utt o c k Ar m

S e q u e n c e 3 A b d o m e n 9 m m Ar m B utt o c k A b d o m e n 6 m m T hi g h

S e q u e n c e 4 T hi g h B utt o c k A b d o m e n 9 m m Ar m A b d o m e n 6 m m

S e q u e n c e 5 B utt o c k A b d o m e n 6 m m Ar m T hi g h A b d o m e n 9 m m

N ot e: T his is a n e x a m pl e t a bl e b as e d o n a 5 x 5 L ati n s q u ar e d esi g n ; p arti c ip a nts will b e assi g n e d a n i nf usi o n

s e q u e n c e a c c or di n g t o t h e a ct u al s c h e d ul e pr o vi d e d t o t h e sit e.

8. A p pr o xi m at el y 3 h o urs aft er t he st art of t h e b as al i nf usi on at 1 U/ hr , a b ol us d os e of  1 5 U will 
b e d eli v er e d at q ui c k b ol u s s p e e d ( 1 5 U/ mi n) t o e a c h i nf usi on sit e a c c or di n g t o t h e tr e at m e nt 
s e q u e n c e wi t h an a p pr o xi m at e l y 3 0- mi n ut e i nter v al b et w e e n i nf usi o n sit es . 

9 . A s e c o n d b ol us of  1 5 U gi v e n at q ui c k s p e e d ( 1 5 U/ mi n) will b e d eli v er e d a p pr o xi m at el y
6 h o urs aft er t h e st art of t h e b as al i nf usi o n t o e a c h i nf usi o n sit e a c c or di n g t o t h e tr e at m e nt 
s e q u e n c e wi t h an a p pr o xi m at e l y 3 0- mi n ut e i nter v al b et w e e n i nf usi o n sit es . 

1 0 . A t hir d b ol us d os e of 1 5 U gi v e n at q ui c k s p e e d ( 1 5 U/ mi n) will b e d eli v er e d a p pr o xi m at el y
9 h o urs aft er t h e st art of t h e b as al i nf usi o n t o e a c h i nf usi o n sit e a c c or di n g t o t h e tr e at m e nt 
s e q u e n c e wi t h an a p pr o xi m at e l y 3 0- mi n ut e i nter v al b et w e e n i nf usi o n sit es .

1 1. P arti ci p a nts will r at e t h e p ai n at e a c h i nf usi o n sit e aft er e a c h b ol u s d o s e at t h e f o ll owi n g 
a p pr o xi m at e ti m e p oi nt s : 5 mi n ut es b ef or e t h e a d mi nistr ati o n of a b ol us d os e a n d 1 a n d 1 5 
mi n ut es aft er t h e st art of e a c h b o l us d os e .

1 2 . St u d y  i nf usi on s ets wit h c a n n ul a a n d p u m p s will  be r e mo v e d .

1 3. I nf usi on sit es will b e e v al u at e d f or a c ut e l oc al  i nf usi on sit e r e a ctio n s as d es cri b e d i n 
S e cti o n 8. 2. 5. 3 a n d a n i m a g e of e a c h l o c al i nf usi on si t e wil l b e c oll e ct e d usi n g t he  

 Pl atf or m ( S e ctio n 8. 2. 5. 3. 1 ).

1 4 . F oll o wi n g t he fi n al e v al u at io n , t he p arti ci p a nt s will h a v e t h e o pti o n t o s p e n d t h e ni g ht or b e
di s c h ar g e d fr o m t h e C R U.

C CI

C CI
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4. 2. S ci e ntifi c R ati o n al e f o r St u d y D e si g n

E a c h st u d y  p art c o n sists of a cr o s s -o v er d e si g n t o all o w e a c h p arti ci p a nt a ct as his/ h er o w n 
c o ntr ol . T h e t ot al n u m b er of p artici p a nt s n e e d e d f or t his d e si g n is l ess t h a n t h e n u m b er n e e d e d 
f or a p ar all el gr o u p d esi g n.

T h e b o l us d os e is d eli v er e d t o e a c h i nf usi on sit e 3 ti m es a n d pr o vi d e s i ntr a-s u bj e ct v ari a bilit y i n 
t he l oc al  i nf usi on p ai n s c or e i n e a c h st u d y p art.

R a n d o mi z ati o n a n d bli n di n g ar e us e d t o a v oi d bi as i ntr o d u c e d t h r o u g h a n ass o ci ati on b et w e e n 
all o c at i on or d er of  i nj e cti on sit e .

C CI

C CI
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4.3. Justification for Dose

The concentrations of these excipients were based on the formulation of LY900014. Basal and 
bolus doses were selected based on what is typically used for LY900014 and Humalog in 
participants with T1D. 

4.4. End of Study Definition

The end of the study is defined as the date of the last visit of the last participant in the study or 
last scheduled procedure shown in the Schedule of Activities (SoA; Section 1.3) for the last 
participant in the trial.
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5. Study Population

Prospective approval of protocol deviations to recruitment and enrollment criteria, also known as 
protocol waivers or exemptions, is not permitted.

Eligibility of participants for the study will be based on the results of screening medical history, 
physical examination, vital signs, clinical laboratory tests, and electrocardiograms (ECGs). The 
nature of any conditions present at the time of the physical examination and any preexisting 
conditions will be documented. Screening may occur up to 28 days prior to enrollment. 
Participants who are not enrolled within 28 days of screening may undergo an additional medical 
assessment and/or clinical measurements to confirm their eligibility.

5.1. Inclusion Criteria

Participants are eligible to be included in the study only if all of the following criteria apply:

Informed Consent

1. Capable of giving signed informed consent as described in Section 10.1 Appendix 1, 
which includes compliance with the requirements and restrictions listed in the informed 
consent form (ICF) and in this protocol.

Age and Sex

2. Participant must be between 18 and 69 years of age, inclusive, at the time of signing the 
informed consent.

3. Male or Female

 Male: no contraception required.

 Female: contraceptive use should be consistent with local regulations regarding the 

methods of contraception for those participating in clinical studies. Contraception 
requirements for participants are provided in Section 10.4.

Type of Participant and Disease Characteristics

4. Have been clinically diagnosed with T1D for at least 1 year before screening and have 
continuously been using intensive insulin therapy for at least 1 year. 

5. Have been using an insulin pump for at least 6 months.
6. Have an HbA1c value ≤9.0% at screening.
7. Have a BMI of 18.5 to 35.0 kg/m2, inclusive.
8. Have clinical laboratory test results within normal reference range with acceptable 

deviations that are judged to be not clinically significant by the investigator.
9. Have venous access sufficient to allow for blood sampling.
10. Are reliable and willing to make themselves available for the duration of the study and 

are willing to follow study procedures.

5.2. Exclusion Criteria

Participants are excluded from the study if any of the following criteria apply:

Medical Conditions

11. Hemophilia or any other bleeding disorder.
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12. A condition, which in the opinion of the investigator or designee, would put the 
participant or study at risk.

13. Have a pathologic tuning fork test as assessed with a Rydel-Seiffer tuning fork.
14. Have had more than 1 episode of severe hypoglycemia (defined as requiring assistance 

due to neurologically disabling hypoglycemia) within the last 90 days before screening.
15. Have had more than 1 emergency room visit or hospitalization due to poor glucose 

control (hyperglycemia or diabetic ketoacidosis) within 6 months before screening (Visit 
1).

16. Have a scheduled surgery during the study.

17. Have cardiovascular disease within 6 months prior to screening, defined as stroke, 

decompensated heart failure (New York Heart Association Class III or IV), myocardial 
infarction, unstable angina pectoris, or coronary arterial bypass graft.

18. Renal:
a. History of renal transplantation

b. Currently receiving renal dialysis
c. Serum creatinine >2.0 mg/dL (177.0 µmol/L) at screening.

19. Hepatic: Have obvious clinical signs or symptoms of liver disease (excluding 
nonalcoholic fatty liver disease), acute or chronic hepatitis, cirrhosis, or elevated liver 

enzyme measurements as indicated below at screening (Visit 1):
a. Total bilirubin level (TBL) ≥2× the upper limit of normal (ULN) (except for 

Gilbert’s syndrome) or
b. Alanine aminotransferase (ALT) ≥3× ULN or

c. Aspartate aminotransferase (AST) ≥3× ULN.
20. Malignancy: Have active or untreated malignancy, have been in remission from clinically 

significant malignancy (other than basal cell or squamous cell skin cancer) for less than 
5 years, or are at an increased risk for developing cancer or a recurrence of cancer in the 

opinion of the investigator.
21. Have any hypersensitivity or allergy to any of the diluents or excipients used in this trial.

22. Hematologic: Have had a blood transfusion or severe blood loss within 90 days prior to 
screening (Visit 1) or have known hemoglobinopathy, hemolytic anemia, sickle cell 

anemia, or any other traits known to interfere with the measurement of HbA1c.
23. Have any other condition (including known drug or alcohol abuse [consuming more than 

an average 24.0 grams alcohol/day for males and 12.0 grams alcohol/day for females], or 
psychiatric disorder including eating disorder) that precludes the participant from 

following and completing the protocol at the investigator’s discretion or positive alcohol 
and/or urine drug screen at the screening visit.

24. Show evidence of human immunodeficiency virus (HIV) infection and/or positive human 
HIV antibodies.

25. Show evidence of hepatitis C and/or positive hepatitis C antibody (Presence of hepatitis 
C antibodies will not lead to exclusion if liver function tests are normal and a hepatitis C 
polymerase chain reaction is negative).

26. Show evidence of hepatitis B and/or positive hepatitis B surface antigen.
27. Inability or unwillingness to refrain from smoking, vaping and any use of nicotine 

substitute products one day before and during the inpatient period.
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Prior/Concomitant Therapy

28. Are taking anesthetics or pain medication regularly or intermittently which could 
interfere with interpretation of pain scale.

29. Have used or are currently using Lyumjev® as part of their standard insulin therapy.

Prior/Concurrent Clinical Study Experience

30. Have participated, within the last 30 days, in a clinical trial involving an investigational 

product. If the previous investigational product has a long half-life, 3 months or 5 half-
lives (whichever is longer) should have passed.

Other Exclusions

31. Are investigator site personnel directly affiliated with this study and/or their immediate 
families. Immediate family is defined as a spouse, parent, child, or sibling, whether 
biological or legally adopted.

32. Are Eli Lilly and Company (Lilly) employees or representatives (including employees, 
temporary contract workers, or designees responsible for the conduct of the study).

5.3. Lifestyle Considerations

Participants must adhere to lifestyle restrictions as outlined by the CRU throughout the duration 
of the stay in the CRU. 

While in the CRU, participants will use their own insulin pump and glucose sensor and bring 
extra supplies including insulin, infusion set and reservoir, glucose sensor, batteries, blood 
glucose monitor and test strips, insulin syringe in case of pump failure, and fast-acting glucose 
tablets or gel to treat hypoglycemia. Participants should avoid hypoglycemia and prolonged 
hyperglycemia during the study procedures.

5.3.1. Meals and Dietary Restrictions

Meals and snacks will be provided in the CRU at appropriate times.

5.3.2. Caffeine, Alcohol, and Tobacco

Caffeine will be permitted during the study. No alcohol will be allowed at least 24 hours before 
CRU admission, including screening, and throughout the duration of the stay in the CRU. No
tobacco, vaping and any nicotine products use will be permitted while in the CRU.

5.3.3. Activity

Participants may be required to remain recumbent or sitting throughout the duration of the stay in 
the CRU.

5.4. Screen Failures

Screen failures are defined as participants who consent to participate in the clinical study but are 
not subsequently assigned to study intervention or enrolled in the study. 

Individuals who do not meet the criteria for participation in this study (screen failure) may be 
rescreened. Rescreened participants should be assigned a new participant number. When 



CONFIDENTIAL I8B-MC-ITTC (c)

34

rescreening, the screening tests and procedures should be repeated based on the exclusion 
criteria. Individuals may be rescreened 1 time at the discretion of the principal investigator. The 
interval between the screenings should be at least 2 weeks. Before rescreening is performed, the 
individual must sign a new ICF. Repeating of laboratory tests during the screening period or 
repeating screening tests to comply with the protocol designated screening period does not 
constitute rescreening.
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6. St u d y I nt e r v e nti o n

St u d y  i nter v e nt i on is d efi n e d as a ny i n v esti g ati on al i nter v e nt i on ( s), mar k et e d pr o d u ct(s), 
pl a c e b o , or m e di c al d e vi c e (s) i nte n d e d t o b e a d mi nist er e d t o / us e d b y a st u d y  p artici p a nt 
a c c or di n g t o t h e st u d y  pr ot o c ol . 

6. 1. St u d y I nt e r v e nti o n s A d mi nist e r e d

P art A of t his st u d y i n v ol v es a d mi nistr ati o n of s o di u m citr at e a n d tr e pr osti nil i n H u m al o g dil u e nt 
wi t h ma g n e si u m c hl ori d e ( wit ho ut i ns uli n) t o e a c h p arti ci p a nt at  4 diff er e nt i nf usi o n sit es 
(a b d o m e n [ at l e a st 5 c m  a w a y fr o m t h e u m bili c us i n t h e l eft or rig ht l o w er q u a dr a nt ], p ost eri or 
as p e ct of t h e u p p er ar m, a nt eri or or l ater al  t hig h, a n d u p p er b utt o c k ) a n d at 2 diff er e nt c a n n ul a 
i n s ertio n d e pt hs ( 6 m m a n d 9 m m i n a b d om e n o nl y ) (s e e T a bl e 6 f or d et ails).

T a bl e 6 T r e at m e nt A d mi nist e r e d

A R M N a m e P art A 

I nt e r v e nti o n N a m e S o di u m citr at e a n d tr e pr osti nil i n 

H u m al o g dil u e nt wit h m a g n esi u m 

c hl ori d e ( wit h o ut i ns uli n)

T y p e E x ci pi e nts

D os e F o r m ul ati o n S ol uti o n

C CI

C CI



C O N FI D E N TI A L I 8 B-M C -I T T C ( c)

3 6

U nit D os e St r e n gt h(s) 1 5 m M s o di u m citr at e a n d 1 µ g/ m L

tr e pr osti nil i n H u m al o g dil u e nt wit h 

5 m M m a g n esi u m c hl ori d e ( wit h o ut 

i ns uli n)

D os a g e L e v el(s) 1 U/ hr b as al i nf usi o n r at e at e a c h 

i nf usi o n sit e ( a b d o m e n [at l e ast 5 c m 

a w a y  fr o m t h e u m bili c us i n t h e l eft a n d 

ri g ht l o w er q u a dr a nts], p ost eri or as p e ct 

of t h e u p p er ar m, a nt eri or or l at er al 

t hi g h, a n d u p p er b utt o c k ).

1 5 U b ol us d os e at q ui c k b ol us sp e e d of

1 5 U/ mi n 3 ti m es ( 3-hr, 6 -hr, a n d 9 -hr 

i nt er v als) at e a c h i nf usi o n sit e

R o ut e of A d mi nist r ati o n S C i nf usi o n usi n g 6 m m c a n n ul a i n 

a b d o m e n, ar m, t hi g h, a n d b utt o c k.

S C i nf usi o n usi n g 9 m m c a n n ul a i n 

a b d o m e n o nl y

Us e E x p eri m e nt al

I M P a n d NI M P I M P

S o u r ci n g Pr o vi d e d b y t h e sp o ns or

P a c k a gi n g a n d L a b eli n g St u d y int e r ve nti o n will b e pr o vi d e d i n 

c o nt ai n er . E a c h c o nt ai n er will b e 

l a b el e d as r e q uir e d p er c o u ntr y 

r e q uir e m e nt

A b br e vi ati o ns: I M P = in v esti g ati o n al m e di c i n al p r od u ct; NI M P = n o n -i n v esti g ati o n al m e di ci n al pr o d u ct; 

S C = s u b c ut a n e o us.

6. 1. 1. A d mi nist r ati o n D et ails

St u d y  tr e at me nt will b e a d mi nist er e d vi a C SII at a b as al i nf usi on r at e of 1 U/ hr a n d 1 5 U b ol us 
d os es will b e d eli v er e d at q ui c k b o l us s p e e d ( 1 5 U/ mi n) p er t h e S o A ( S e cti o n 1. 3 ). M e dtr o ni c ™
Mi ni M e d ™ 7 7 0 G p u m ps will  be us e d i n m a n u al m o d e f or i nf usi o n of all st u d y  tr e at me nt s . T h e 

C CI
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p u m p r e q ui r es 1 n e w A A ( 1. 5 V) b att er y . F or b est r es ults, us e a n e w A A lit hi u m ( F R 6) b att er y . 
T h e p u m p als o a c c e pts a n A A al k ali n e ( L R 6) . Mi ni M e d ™ 3- m L r es er v oirs a n d Mi ni M e d ™
Mi o ™ A d v a n c e i nf usi on s et s will b e us e d wi t h t h e p u mp s .

P u m ps will b e pr o gr a m m e d wi t h t h e f oll ow i n g s etti n gs: 

 Pr ef err e d l a n g u a g e
 C urr e nt d at e a n d ti m e
 S i n gl e b as al p att er n of 1 U/ hr wi t h st art ti m e 1 2: 0 0 AM a n d e n d ti m e 1 2: 0 0 A M
 B ol u s i n cr e m e nt of  0. 1 U
 B ol u s s p e e d q ui c k ( 1 5 U/ mi n)
 B ol u s t yp e n or m al
 B ol u s e ntr y  met h o d m a n u al

I n P art A, 5 p u m ps will b e us e d f or e a c h p arti ci p a nt. F or e a c h p u m p , a 3-m L r es er v oir will b e 
fill e d b y a q u alifi e d sit e st aff m e m b er wit h 3 m L of st u d y tr e at me nt, a Mi ni M e d ™ Mi o ™
A d v a n c e i nf usi on s et will b e att a c h e d t o t h e fill e d r es er v oir a n d t h e r e s er v oir will b e l oa d e d i nt o 
t he p u m p . T h e i nf usi on s et t u bi n g will b e pri m e d, an d a c a n n ul a fill wit h 0. 6 u nit f or b ot h 6 m m 
a n d 9 m m c a n n ul a will b e c o m pl et e d . Si x m m c a n n ul a will b e i ns ert e d i n t o e a c h of t h e
d esi g n at e d ar e as ( a b d o m e n , ar m, t hig h , a n d b utt o c k), a v oi di n g a n y ar e as o f li p o h y p ertr o p h y or 
s ur gic al s c ars . At  t h e a b d omi n al ar e a o nl y, 9 m m c a n n ul a will b e us e d i n a d dit i on t o t h e 6 m m 
c a n n ul a . I n c as e of i m m e di at e i nf usi o n s et i nt ol er a n c e or i ns uli n fl o w bl o c k al ar m o c c ur s , a n e w 
i nf usi on s et c a n b e i ns ert e d wi t hi n t h e first 1 0 mi n ut e s of  init i ati on of t h e i nf u si o n  sit e.  

 
 

A p pr o pri at el y tr ai n e d st aff m ust b e a v ail a bl e u nt il t he p arti ci p a nts c o m pl et e t h e i nf usi o n s. T h e 
p u m p c a n b e r e us e d aft er disi nf e ct i on, a c c or di n g t o t h e l o c al pr o c e d ur e.

6. 1. 2. P u m p O c cl usi o n A l a r ms a n d A c ci d e nt al Inf usi o n S et D is c o nti n u ati o ns
If a p u m p o c cl u si o n al ar m  o c c ur s d uri n g b as al i nf usi o n , t he i nf usi o n s et t u bi n g s h o uld b e 
i ns p e ct e d f or ki n ks or cri m ps a n d t h e b as al i nf usi o n r est art e d. If t h e o c c l usio n  alar m  p er si st s , t he
i nf usi on sit e will b e dis c o nt i n u ed, a n d d at a r el at e d t o t his si t e will not b e us e d i n t h e a n al ysis . If a 
p u m p o c cl u si o n  al arm o c c urs d uri n g a b o l us i nf usi o n, t he i nf usi o n sit e will b e dis c o nt i n u e d, a n d 
d at a r el at e d t o t his sit e will n ot b e us e d i n t he a n al ysis . If a n i nf usi on s et c a n n ul a is a c ci d e nt all y  
p ull e d o ut of a n i nf usi on sit e , t he i nf usi o n sit e will b e dis c o nt i n u e d, a n d d at a r el at e d t o t h at sit e 
will n ot b e us e d i n t h e a n al y sis. D at a r el at e d t o t h es e e v e nts will b e r e c or d e d o n t h e e C R F . 

6. 2. P r e p a r ati o n/ H a n dli n g/ St o r a g e/ A c c o u nt a bilit y
1. T h e i n v est i g at or or d esi g n e e m ust c o nfir m a p pr o pri at e st or a g e c o n diti o ns h a v e b e e n 

m ai nt ai n e d d uri n g tr a nsit f or all st u d y  int er v e nt i on r e c ei v e d a n d a n y  dis cr e p a n ci es ar e 

r e p ort e d a n d r es ol v e d b ef or e us e of t h e st u d y int er v e nt i on.
2. O nl y p arti ci p a nts e nr o ll e d i n t h e st u d y ma y r e c ei v e st u d y  int er v e nt i on . O nl y  a ut h ori z e d 

st u d y p ers o n n el m a y s u p pl y, pr e p ar e, or a d mi nist er st u d y  int er v e nt i on . All st u d y  
i nter v e nt i on m ust b e st or e d i n a s e c ur e, e n vir o n m e nt all y c o ntr oll e d, a n d m o nit or e d ( m a n u al  

C CI



C O N FI D E N TI A L I 8 B-M C -I T T C ( c)

3 8

or a ut o m at e d) ar e a i n a c c or d a n c e wit h t h e l a b el e d st or a g e c o n dit i ons wit h a c c ess li mit e d t o 
t he i n v est i g at or a n d a ut h ori z e d st u d y p ers o n n el.

3. T h e i n v est i g at or or a ut h ori z e d st u d y  p ers o n n el ar e r es p o nsi bl e f or st u d y int er v e nti o n 
a c c o u nt a bilit y, r e c o n cili at i on, a n d r e c or d m ai nt e n a n c e (i . e., r e c eipt, r e c o n cili at i on, a n d 

fi n al dis p ositi on r e c or ds).
4. F urt h er g ui d a n c e a n d i nf or m ati o n f or t h e fi n al dis p osit i on of u n us e d st u d y  int er v e nti o n s ar e 

pr o vi d e d i n t h e St u d y  R ef er e n c e M a n u al.

N ot e:  I n s o m e c as es, sit es m a y d estr o y  t h e mat eri al  if, d uri n g t h e i n v esti g ati v e sit e s el e cti on, t h e 
e v al u at or h as v erifi e d a n d d o c u m e nt e d t h at t h e sit e h as a p pr o pri at e f a cilit i e s a n d writt e n 
pr o c e d ur es t o dis p os e of cli ni c al m at eri als.

6. 3. M e a s u r e s t o Mi ni mi z e Bi as: R a n d o mi z ati o n a n d Bli n di n g
R a n d o mi z ati o n a n d bli n di n g will  be us e d i n or d er t o a v o i d bi as i ntr o d u c e d t hr o u g h a n ass o ci ati on
b et w e e n all o c at i on or d er a n d p arti ci p a nt c h ar a ct eristi cs.

I n P art A of  t his st u d y, p arti ci p a nt s will b e r a n d o ml y assi g n e d t o 1 of 5 i nf usi o n sit e s e q u e n c es t o 
i n di c at e t he or d er of t h e i nf usi o n sit es b ei n g e v al u at e d . T h e i nf usi o n d e pt hs will b e bli n d e d.

 
 

T h e C R U p ers o n n el w h o will pr e p ar e t h e p u m p r es er v o irs for e a c h tr e at m e nt p eri o d will n ot b e 
bli n d e d a n d will b e s e p a r at e a n d dist i n ct fr om t hos e w h o ar e i n v o l v e d i n s u bj e ct c ar e. T h e 
s p o ns or i n cl u di n g t h e Lill y st u d y t e a m will b e u n bli n d e d. Bli n di n g will b e m ai nt ai n e d t hr o u g h o ut 
t he c o n d u ct of t h e st u d y .

Tr e at m e nt assi g n m e nt will b e k e pt stri ct l y c o nfi d e nti al a n d a c c essi bl e o nl y t o a ut h ori z e d p ers o ns
u nt il aft er t h e ti m e of u n bli n di n g. C o d es wit h tr e at m e nt assi g n m e nt will, h o w e v er, b e r e a dil y 
a v ail a bl e t o t h e bli n d e d p ers o n n el i n c as e of a n e m er g e n c y.

If a n i n v esti g at or, sit e p ers o n n el p erf or mi n g ass ess m e nts, or p artici p a nt i s u n bli n d e d, t h e 
p arti ci p a nt m u st b e di s c o nt i n u e d fr om t he st u d y . I n c as es w h er e t h er e ar e et hi c al r e as o ns t o h a v e 
t he p arti ci p a nt r e m ai n i n t h e st u d y, t h e i n v esti g at or m ust o bt ai n s p e cifi c a p pr o v al fr o m a s p o ns or 
c li ni c al p h ar m a c ol ogist or cli n i c al r es e ar c h p h ysi ci a n ( C R P)/cli ni c al r es e ar c h s ci e ntist ( C R S) f or 
t he p arti ci p a nt t o c o nti n u e i n t h e st u d y .

6. 4. St u d y I nt e r v e nti o n C o m pli a n c e

W h e n t h e i n di vi d u al d os e f or a p arti ci p a nt is pr e p ar e d fr o m a b ul k s u p pl y, t h e pr e p ar ati o n of t h e 
d os e will b e c o nfi r me d b y a s e c o n d m e m b er of t h e st u d y  sit e st aff. 

T h e i nf usi o n of t h e e x ci pi e nts will b e a d mi nist er e d i n t h e C R U u n d er m e di c al s u p er visi o n b y t h e 
i n v esti g at or or d esi g n e e. T h e st u d y e x ci pi e nts a n d i nf usi o n d e pt hs a n d st u d y  p artici p a nt 
i d e ntifi c ati on will b e c o nfi r me d pri or t o t h e ti m e of i nf usi on . T h e d at e a n d ti m e of e a c h i nf usi on
a d mi nist er e d will b e r e c or d e d i n t h e s o ur c e d o c u m e nts a n d i n t h e c as e r e p ort f or m ( C R F ). 

A r e c or d of t h e n u m b er of e x ci pi e nts a d mi nist er e d t o e a c h p arti ci p a nt m ust b e m ai nt ai n e d a n d 
r e c o n cil e d with st u d y  int er v e nti o n a n d c o m pli a n c e r e c or ds. I nf usi on st art a n d st o p d at es, 
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including dates for infusion delays and/or infusion rate reductions, will also be recorded in the 
CRF.

6.5. Concomitant Therapy

Any medication or vaccine (including over-the-counter or prescription medicines, vitamins, 
and/or herbal supplements or other specific categories of interest) that the participant is receiving 
at the time of enrollment or receives during the study must be recorded along with:

● Reason for use

● Dates of administration including start and end dates

● Dosage information including dose and frequency for concomitant therapy of 
special interest

The medical monitor should be contacted if there are any questions regarding concomitant or 
prior therapy.

Participants taking analgesics including non-steroidal anti-inflammatory drugs within 24 hours 
before the first infusion will be rescheduled.

The investigator must check if any pre-medications affect the participants’ current ongoing 
treatment for T1D.

6.6. Dose Modification

Dose modification for the excipients or infusion rate are not planned in this study. 

6.7. Intervention after the End of the Study

Not applicable.
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7. Discontinuation of Study Intervention and Participant 
Discontinuation/Withdrawal

7.1. Discontinuation of Study Intervention

Participants discontinuing from the study prematurely for any reason must complete adverse 
event (AE) and follow-up procedures per Section 1.3 of this protocol. 

If the investigator, after consultation with the sponsor-designated medical monitor, determines 
that a systemic hypersensitivity reaction has occurred related to the excipients administration, the 
participant should be permanently discontinued from the infusion of the excipients.

See the SoA (Section 1.3) for data to be collected at the time of intervention discontinuation and 
follow-up and for any further evaluations that need to be completed. 

If an infusion site is unable to be initiated after several attempts, the participant should be 
discontinued from the study and a replacement subject may be enrolled.

7.1.1. Hepatic Criteria for Discontinuation

Not applicable.

7.2. Participant Discontinuation/Withdrawal from the Study

A participant may withdraw from the study:

● at any time at his/her own request 

● at the discretion of the investigator for safety, behavioral, compliance, or 
administrative reasons

● if the participant becomes pregnant during the study

● if enrollment in any other clinical study involving an investigational product or 
enrollment in any other type of medical research judged not to be scientifically or 
medically compatible with this study

At the time of discontinuing from the study, if possible, an early discontinuation visit should be 
conducted, as shown in the SoA (Section 1.3). See the SoA for data to be collected at the time of 
study discontinuation and follow-up and for any further evaluations that need to be completed.
The participant will be permanently discontinued both from the study intervention and from the 
study at that time.

If the participant withdraws consent for disclosure of future information, the sponsor may retain 
and continue to use any data collected before such a withdrawal of consent. If a participant
withdraws from the study, he/she may request destruction of any samples taken and not tested,
and the investigator must document this in the site study records. 

7.3. Lost to Follow-Up

A participant will be considered lost to follow-up if he or she repeatedly fails to return for 
scheduled visits and is unable to be contacted by the study site. Site personnel or designee are 
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expected to make diligent attempts to contact participants who fail to return for a scheduled visit 
or were otherwise unable to be followed up by the site.

Site personnel, or an independent third party, will attempt to collect the vital status of the 
participant within legal and ethical boundaries for all participants randomized, including those 
who did not receive investigational product. Public sources may be searched for vital status 
information. If vital status is determined to be deceased, this will be documented, and the 
participant will not be considered lost to follow-up. Sponsor personnel will not be involved in 
any attempts to collect vital status information.

Discontinuation of specific sites or of the study as a whole are handled as described in
Section 10.1 Appendix 1.
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8. Study Assessments and Procedures

 Study procedures and their timing are summarized in the SoA (Section 1.3). 

 Immediate safety concerns should be discussed with the sponsor immediately 
upon occurrence or awareness to determine if the participant should continue or 
discontinue study intervention.

 Adherence to the study design requirements, including those specified in the SoA
(Section 1.3), is essential and required for study conduct.

 All screening evaluations must be completed and reviewed to confirm that
potential participants meet all eligibility criteria. The investigator will maintain a 
screening log to record details of all participants screened and to confirm 
eligibility or record reasons for screening failure, as applicable.

 Unless otherwise stated in subsections below, all samples collected for specified 
laboratory tests will be destroyed within 60 days of receipt of confirmed test 
results. Certain samples may be retained for a longer period, if necessary, to 
comply with applicable laws, regulations, or laboratory certification standards.

8.1. Efficacy Assessments

Not applicable.

8.2. Safety Assessments

Planned time points for all safety assessments are provided in the SoA (Section 1.3).

8.2.1. Physical Examinations
● A physical examination will include, at a minimum, assessments of the 

cardiovascular, respiratory, gastrointestinal and peripheral nervous system’
systems. Height and weight will also be measured and recorded.

● Investigators should pay special attention to clinical signs related to previous 
serious illnesses.

8.2.2. Vital Signs
● For each participant, vital signs measurements should be conducted according to 

the SoA (Section 1.3).

Blood pressure and pulse rate should be measured after at least 5 minutes in a supine position.

If orthostatic measurements are required, participants should be supine for at least 5 minutes and 
stand for at least 3 minutes. 

If the participant feels unable to stand, supine vital signs only will be recorded. 

Unscheduled orthostatic vital signs should be assessed, if possible, during any AE of dizziness or 
posture-induced symptoms. Additional vital signs may be measured during each study period if 
warranted. 
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8.2.3. Electrocardiograms

For each participant, a single 12-lead ECG will be collected according to the SoA (Section 1.3).
Electrocardiograms must be recorded before collecting any blood samples. Participants must be 
supine for approximately 5 to 10 minutes before ECG collection and remain supine but awake 
during ECG collection. Electrocardiograms may be obtained at additional times when deemed 
clinically necessary. All ECGs recorded should be stored at the investigational site. 

Electrocardiograms will be interpreted by a qualified physician (the investigator or qualified 
designee).

If a clinically significant finding is identified the investigator will determine if the participant can 
be enrolled in the study. 

8.2.4. Clinical Safety Laboratory Assessments
● See Section 10.2 Appendix 2 for the list of clinical laboratory tests to be 

performed and the SoA for the timing and frequency.

● The investigator must review the laboratory results and document this review. The 
laboratory results must be retained with source documents unless a Source 
Document Agreement or comparable document cites an electronic location that 
accommodates the expected retention duration. Clinically significant abnormal 
laboratory findings or other abnormal safety assessments are those that are not 
associated with the underlying disease, unless judged by the investigator to be 
more severe than expected for the participant's condition.

● All protocol-required laboratory assessments, as defined in Section 10.2
Appendix 2, must be conducted in accordance with the SoA, standard collection 
requirements, and laboratory manual.

● If laboratory values from non-protocol-specified laboratory assessments 
performed at an investigator-designated local laboratory require a change in 
participant management or are considered clinically significant by the investigator 
(e.g., serious adverse event [SAE] or AE or dose modification), then report the 
information as an AE.

● If a central vendor is used for the study, Lilly or its designee will provide the investigator 
with the results of laboratory tests analyzed by a central vendor, unless the safety 
laboratory test results may unblind the study. 

8.2.5. Safety Monitoring

The Lilly clinical pharmacologist or CRP/CRS will monitor safety data throughout the course of 
the study. 

8.2.5.1. Hepatic Safety

Not applicable.
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8. 2. 5. 2. H y p e rs e nsiti vit y R e a cti o ns

M a n y  dr u gs, or t h eir e x ci pi e nts p arti c ul arl y bi o l ogi c a g e nts , c arr y  t h e ris k of s yst e mi c 
h y p ers e nsit i vity r e a cti ons. If s u c h a r e a ctio n o c c urs, a d di tio n al d at a d es cri bi n g e a c h s y m pt o m 
s h o uld b e pr o vi d e d t o t h e s p o ns or i n t h e e C R F . 

Si t e s s h o uld h a v e a p pr o pri at el y  tr ai n e d m e di c al st aff a n d a p pr o priat e m e di c al e q ui p m e nt 
a v ail a bl e w h e n st u d y p artici p a nt s ar e r e c ei vi n g st u d y  dr u g. It is r e c o m m e n d e d t h at p arti ci p a nts
w h o e x p eri e n c e a s yst e mi c h y p ers e nsit i vity r e a cti on b e tr e at e d p er n ati o n al a n d i nt er n at i on al 
g ui d eli n es. 

I n t he c as e of g e n er ali z e d urti c ari a or a n a p h yl a xis , a d di tio n al bl o o d a n d uri n e s a m pl e s s h o uld b e 
c oll e ct e d as d es cri b e d i n S e cti o n 1 0. 2 A p p e n di x 2 . L a b or at or y  r e s ult s ar e pr o vid e d t o t h e s p o ns or 
vi a t h e c e ntr al l a b or at or y .

8. 2. 5. 3. L o c al I nf usi o n Sit e R e a cti o ns

S y m pt o ms or si g ns of  l oc al i nf usi o n sit e r e a cti ons m a y i n cl u d e er y t he m a, i n d ur at i on, p ai n, 
pr uri t us, a n d e d e m a.

Pr e -s p e cifi e d l oc al  inf u si o n  sit e r e a ctio n ass ess m e nts will b e p erf or m e d a n d c oll e ct e d at t h e ti m e
p oi n ts i n di c at e d i n t h e S o A ( S e cti o n 1. 3 ).

I n a d diti on, if a s p o nt a n e o us I S R is r e p ort e d b y a p artici p a nt or sit e st aff at a n o n-pr es p e cifi e d 
ti m e p oi nt, t h e l oc al  inf usi o n sit e r e a ct i on e C R F will b e us e d t o c a pt ur e a d dit i on al i nf or m ati on 
a b o ut t his r e a cti o n ( e. g. , i nf usi o n sit e p ai n, er y t he m a , i n d ur ati on, pr urit is, a n d e d e m a ).

L o c al  inf usi o n sit e r e a ctio ns, w h et h er r e c or d e d as a r es ult of t h e pr es p e cifi e d ( or s oli ci t e d)
ass ess m e nt or s p o nt a n e o usl y r e p ort e d r e a cti o ns, will b e r e c or d e d as A Es as cli ni c all y i n di c at e d.

I n v esti g ati on al sit e st aff will b e pr o vi d e d wit h s e p ar at e i nstr u cti o ns/tr ai ni n g o n h o w t o e v al u at e 
l oc al i nf u si o n  sit e r e a ctio ns a n d t h ei r s e veri t y in a c o nsist e nt m a n n er . 

8. 2. 5. 3. 1. E x pl or at or y Ass ess m e nt usi n g  Pl atf or m

8. 2. 6. L o c al P ai n M e as u r e m e nts Usi n g t h e Vis u a l A n al o g S c al e

L o c al  pai n m e as ur e m e nts d uri n g b o l us a p pli c ati o n will b e ass ess e d usi n g t h e 1 0 0- m m v ali d at e d 
V A S f or p ai n. T h e V A S is a w ell -v ali d at e d t o ol ( Willi a ms o n a n d H o g g art 2 0 0 5) t o ass ess 
c at h et er i ns ert i on sit e p ai n. T h e V A S i s pr es e nt e d as a 1 0- c m  ( 1 0 0-m m) li n e, a n c h or e d b y  v er b al 
d es cri pt ors, us u all y  “ n o p ai n ” a n d “ w orst i m a gi n a bl e p ai n. ” T h e p artici p a nt is as k e d t o m ar k t h e 
1 0 0- m m li n e t o i n di c at e p ai n i nt e nsity. T h e p a rtici p a nt will b e as k e d t o r at e a n y  p ai n a s s o ciat e d 
d uri n g e a c h i n p at i en t i nf usi on o n a s c al e of 0 t o 1 0 0 m m at ti m es s p e cifi e d i n t h e S o A 
( S e ctio n 1. 3 ). 

C CI

C CI
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8.3. Adverse Events, Serious Adverse Events, and Product Complaints

Investigators are responsible for monitoring the safety of participants who have entered this 
study and for alerting Lilly or its designee to any event that seems unusual, even if this event 
may be considered an unanticipated benefit to the participant. 

The investigator is responsible for the appropriate medical care of participants during the study.

The definitions of the following events can be found in Section 10.3 Appendix 3:

 AEs
 SAEs

 Product complaints

These events will be reported by the participant (or, when appropriate, by a caregiver, surrogate, 
or the participant's legally authorized representative).

The investigator and any qualified designees are responsible for detecting, documenting, and 
recording events that meet these definitions and remain responsible for following up on events 
that are serious, considered related to the study intervention or study procedures, or that caused 
the participant to discontinue the excipients infusion (see Section 7).

Care will be taken not to introduce bias when detecting events. Open-ended and non-leading 
verbal questioning of the participant is the preferred method to inquire about event occurrences.

After the initial report, the investigator is required to proactively follow each participant at 
subsequent visits/contacts. All SAEs will be followed until resolution, stabilization, the event is 
otherwise explained, or the participant is lost to follow-up (as defined in Section 7.3). For 
product complaints, the investigator is responsible for ensuring that follow-up includes any 
supplemental investigations as indicated to elucidate the nature and/or causality. Further 
information on follow-up procedures is provided in Section 10.3 Appendix 3.

8.3.1. Timing and Mechanism for Collecting Events

This table describes the timing, deadlines, and mechanism for collecting events.

Event Collection 

Start

Collection 

Stop

Timing for Reporting 

to Sponsor or 

Designee

Mechanism for 

Reporting

Back-up 

Method of 

Reporting

Adverse Event

AE Signing of 

the 

informed 

consent 

form (ICF)

Follow-up 

visit

As soon as possible 

upon site awareness

AE eCRF N/A
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Event Collection 

Start

Collection 

Stop

Timing for Reporting 

to Sponsor or 

Designee

Mechanism for 

Reporting

Back-up 

Method of 

Reporting

Serious Adverse Event

SAE and SAE 

updates – prior to 

start of study 

intervention and

deemed reasonably 

possibly related 

with study 

procedures

Signing of 

the 

informed 

consent 

form (ICF)

Start of 

intervention

Immediately, without 

undue delay

SAE paper form SAE paper 

form

SAE and SAE 

updates – after 

start of study 

intervention

Start of 

intervention

Participation 

in study has 

ended

Immediately, without 

undue delay

SAE paper form SAE paper 

form

SAE – after 

participant’s study 

participation has 

ended and the 

investigator 

becomes aware

After 

participant’s 

study 

participation 

has ended

N/A Immediately, without 

undue delay

SAE paper form N/A

Pregnancy

Pregnancy in 

female participants 

After the 

start of 

study 

intervention

10 hours after 

the last dose

Within 24 hours of 

learning of the 

pregnancy

SAE paper form SAE paper 

form

Product Complaints

Product complaint

associated with an 

SAE or might have 

led to an SAE

Start of 

study 

intervention

End of study 

intervention

Within 24 hours of 

awareness

Product Complaint 

form

N/A

Product complaint

not associated with 

an SAE

Start of 

study 

intervention

End of study 

intervention

Within 1 business day 

of awareness

Product Complaint 

form

N/A
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Event Collection 

Start

Collection 

Stop

Timing for Reporting 

to Sponsor or 

Designee

Mechanism for 

Reporting

Back-up 

Method of 

Reporting

Updated product 

complaint

information

— — As soon as possible 

upon site awareness

Originally 

completed Product 

Complaint form 

with all changes 

signed and dated by 

the investigator

N/A

Product complaint

(if investigator 

becomes aware)

Participation 

in study has 

ended

N/A Promptly Product Complaint 

form

Abbreviations:  AE = adverse event; N/A = not applicable; SAE = serious adverse event.

Serious adverse events, including death, caused by disease progression should not be reported 
unless the investigator deems them to be possibly related to study treatment.

8.4. Treatment of Overdose

There is a low risk of an overdose from either sodium citrate, magnesium chloride, Humalog 
diluent or treprostinil within this study.

The largest planned total dose of study treatment will be administered in Part A of the study 
when each participant will have 5 pumps and will receive a total dose of 270 U/day. The total 
amount of study treatment (sodium citrate, magnesium chloride, Humalog diluent or treprostinil)
provided would be comparable to Humalog or Lyumjev administration to individuals with 
diabetes who are highly-insulin resistant and require more than 200 U of insulin per day.
Likewise, Reznik (2010) reviewed the data from 4 patients with type 2 diabetes with insulin 
resistance who were placed on CSII therapy with a concentrated insulin to address their daily 
insulin requirements (192U-630U). Although rare, patients with extreme insulin resistance
requiring 10,000 U of insulin per day have been reported (Lalej-Bennis et al. 1997).

Additionally, the total dose for each study treatment is well below any therapeutic level:

 Sodium citrate as it is listed in the FDA Generally Recognized as Safe (FDA 2015a) food 
additives database and total amount given (11.9 mg as trisodium citrate dihydrate) is
within the limits identified for approved drug products in the FDA Inactive Ingredients in 
Approved Drugs database (FDA 2015b).

 Magnesium chloride is a cation primarily intracellular. The total planned dose in Part A is 
13.5 µmol magnesium (or 2.74 mg magnesium chloride hexahydrate) and is below the 
therapeutic use (Lavoisier magnesium chloride 2004): 
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Therapeutic Indication Administration

Curative treatment of torsades de pointe (TdP) Intravenous bolus in 8 mmol of 
magnesium cation

Treatment of acute hypokalemia associated 
with hypomagnesemia

Intravenous infusion from 24 to 32 
mmol of magnesium cation daily

Magnesium supplement during electrolyte 
rebalance and parenteral nutrition

Intravenous infusion from 6 to 8 mmol 
of magnesium cation over 24 hours

Preventive and curative treatment of eclampsia 
crisis

Intravenous infusion of 16 mmol of 
magnesium cation, i.e. 3.5 g of 
magnesium chloride for 20 to 30 
minutes.

Based on the drug label (Lavoisier magnesium chloride 2004), the first signs of overdose 
of hypermagnesemia include inhibition of knee jerks, feeling of heat, drowsiness, spoken 

speech disorders, muscular paralysis with respiratory disorders and at the most, 
respiratory and cardiac arrest.

 Treprostinil is approved in many European Member States for use in the treatment of 

pulmonary arterial hypertension (PAH) and is known as Remodulin® for SC
administration (Remodulin SPC 2016). In Part A, participants will be administered a

planned total dose of treprostinil of 2700 ng. The maximum total daily dose of 
treprostinil in the study will be a small fraction of the average Remodulin® therapeutic 

dose (53- to 1707-fold less; Table 7). Based on the drug label, the signs and symptoms of 
overdose with Remodulin® during clinical trials are extensions of its dose-limiting 

pharmacologic effects and include flushing, headache, hypotension, nausea, vomiting, 
and diarrhea. Most events were self-limiting and resolved with reduction or withholding 
of Remodulin®.
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Table 7 Maximum Estimated Treprostinil Dose in Diabetes Relative to Treprostinil 
Doses for Pulmonary Arterial Hypertension

Treprostinil Therapeutic 

Indication

Treprostinil Dose Treprostinil dose in PAH patients

vs Treprostinil Dose in studyb

ng/kg/min ng/kg/day

Total Dose in Part A

 Maximum dose a - 33.75 -

PAH (Remodulin®)c

 Lowest starting dose

 Average dose

 High dose

1.25 1800 53-fold

9.3 13392 397-fold

40 57600 1707-fold

Abbreviations:  PAH = pulmonary arterial hypertension.
a Total Treprostinil dose in Part A (2700ng/80kg) assuming 80 kg body weight for an adult with T1DM
b Treprostinil dose in study vs PAH patients = treprostinil dose for PAH  maximum treprostinil dose in study 

(Part A)
c Remodulin SPC 2016.

The sponsor does not recommend specific treatment for an overdose.

In the event of an overdose, the investigator/treating physician should:

1. Turn off all study pumps immediately.
2. Contact the medical monitor immediately.

3. Closely monitor the participant for any AE/SAE until study infusion no longer has a clinical 
effect or at least until the end of each visit. Refer to Section 10.3 Appendix 3 for reporting 

details.
4. Document the quantity of the excess dose, as well as the duration of the overdose, in the 

CRF.

8.5. Pharmacokinetics

Pharmacokinetic parameters are not evaluated in this study.

8.6. Pharmacodynamics

Pharmacodynamic parameters are not evaluated in this study.

8.7. Genetics

Genetics are not evaluated in this study.

8.8. Biomarkers
Biomarkers are not evaluated in this study.

8.9. Immunogenicity Assessments

Immunogenicity assessments are not evaluated in this study.
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8.10. Medical Resource Utilization and Health Economics

Medical resource utilization and health economics are not evaluated in this study.
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9. St atisti c al C o n si d e r ati o ns

9. 1. St ati sti c al H y p ot h e s e s

T h e h y p ot h es es b ei n g t est e d ar e as f o ll ows :

 P art A:  T o t est f or diff er e n c es b et w e e n i nf usi on sit es a n d d e pt h of i nf usi o n i n p ai n as 
m e as ur e d b y t h e V A S p ai n s c or e .

  

9. 2. A n al y s e s S ets

T h e f oll owi n g a n al ysis s ets ar e d efi n e d:

P a rti ci p a nt A n al ysis S et D es c ri pti o n

F ull a n al ysis s et All r a n d o mi z e d p arti ci p a nts . P arti ci p a nts will b e i n cl u d e d i n t h e a n al ys es 

a c c or di n g t o t h e r a n d o ml y assi g n e d s e q u e n c es.

S af et y a n al ysis s et All r a n d o mi z e d p arti ci p a nts w h o r e c ei v e at l e ast 1 i nf usi o n. P arti ci p a nts will 

b e a n al y z e d a c c or di n g t o t h e i nf usi o ns t h e y a ct u all y r e c ei v e d.

D at a r el at e d t o a sit e w h er e a n i nf usi on s et c a n n ul a is a c ci d e nt all y p ull e d o ut of a n i nf usi o n sit e 
will n ot b e us e d i n t h e a n al ysis. 

9. 3. St ati sti c al A n al y s e s

St ati st i c al a n al ysis of t his st u d y will be t h e r es p o nsi bilit y of  Lill y or it s d e sig n e e.

A n y c h a n g e t o t h e d at a a n al ysis m et h o ds d es cri b e d i n t h e pr ot o c ol will r e q uir e a n a m e n d m e nt 
o nl y  if it c h a n g e s a pri n cip al  fe at ur e of t h e pr ot o c ol . A n y ot h er c h a n g e t o t h e d at a a n al ysis 
m et h o ds d es cri b e d i n t h e pr ot o c ol, a n d t h e j ust ifi c ati o n f or m a ki n g t h e c h a n g e, will b e d es cri b e d 
i n t h e st atistic al  a n al ysis pl a n ( S A P) a n d t h e cli ni c al st u d y  r e p ort. A d dit i on al e x pl or at or y  
a n al ys es o f t he d at a will b e c o n d u ct e d as d e e m e d a p pr o pri at e.

9. 3. 1. G e n e r al C o nsi d e r ati o ns

U nl ess ot h er wis e s p e cifi e d, t h es e g e n er al c o nsi d er ati o ns will a p pl y t o all a n al ys es . C o nti n u o us 
v ari a bl es will b e s u m m ari z e d b y  t h e n u m b er of o bs er v ati on s, m e a n, st a n d ar d d e vi at i on, 
mi ni m u m, m e di a n, a n d m a xi m u m v al u es . C at e g ori c al v ari a bl es will b e s u m m ari z e d b y c o u nts 
a n d p er c e nt a g es . S u m m ari es will b e pr o vi d e d b y i nf usi on sit e l oc ati o n s, i n cl u di n g c a n n ul a 
d e pt hs, a n d st u d y  tr e at me nt s ( e x ci pi e nts ). 

9. 3. 2. P ri m a r y E n d p oi nt s

I nf usi on sit e p ai n ass ess e d usi n g t h e V A S p ai n s c or e will b e list e d a n d s u m m ari z e d usi n g 
st a n d ar d d es cri pt i v e st atisti cs b y b o l us ti m e ( 3, 6, a n d 9 h o urs aft er i niti ati on of b as al i nf u si o n ) 
a n d V A S ass ess m e nt ti m e p oi nt ( 5 mi n ut es pri or t o b ol us a n d 1 a n d 1 5 mi n ut es aft er b ol us ). F or 
P art A, t h e s u m m ar y  will als o b e b y i nf usi on sit e l o c ati o n . T h e 5 i nf usi on sit e l o c ati o ns i n cl u d e 
t he ass ess m e nt of 2 c a n n ul a d e pt hs at t h e a b d o mi n al sit e .  

 

C CI

C CI
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A mi x e d eff e ct s m o d el  will b e us e d t o a n al y z e fr o m t h e l o g tr a nsf or m e d V A S p ai n s c or e f or e a c h 
b o l us ti m e a n d V A S ti m e p o i nt. T h e st atist i cal  mo d el  f or P art A will i n cl u d e t er ms f or i nf usi o n 
sit e lo c ati o n , p eri o d ( or d er of i nf usi ons) , b o l us ti m e, V A S ti m e p oi nt, t he 2 - a n d 3 -w a y 
i nter a ct i ons b et w e e n i nf usi o n sit e l o c ati o n, b o l us ti m e, a n d V A S ti m e p oi nt as fi x e d eff e cts a n d 
p arti ci p a nt as a r a n d o m eff e ct. C o m p ar is o ns will b e ma d e b et w e e n i nf usi o n sit e l o c at i ons a n d 
b et w e e n c a n n ul a i n s ertio n d e pt hs f or t h e a b d omi n a l i nf usi on sit e f or e a c h b ol us ti m e a n d V A S 
ti m e p oi nt.  

 
 

 L e ast -s q u ar es m e a ns 
( LS M e a ns), i nf usi on sit e l o c ati o n/ tr e at me nt diff er e n c es i n L S M e a ns, a n d t h e c orr es p o n di n g 9 5 % 
c o nfi d e n c e i nt er v als ( CI s) f or t h e i nf usi on sit e l o c ati o n/ tr e at m e nt diff er e n c es will b e esti m at e d 
a n d b a c k -tr a n sf or me d f r o m t h e lo g s c al e t o pr o vi d e esti m at es of t h e r ati o of g e o m etri c L S M e a ns 
a n d 9 5 % CI f or t h e r ati o of t h es e m e a ns. It is p ossi bl e t h at V A S s c or es will b e 0; if s o , all s c or es
m a y b e u p d at e d t o l o g ( V A S + 1) t o all o w f or t h e i n cl usi o n o f t he 0 v al u es i n t h e a n al ysis. 

T h e s a m e m o d el will als o b e us e d t o a n al y z e t h e c h a n g e fr om t he pr e -b ol us ti m e p o i nt ( 5 mi n ut es 
pri or t o t h e b o l us) t o t h e p ost-b ol us t i m e p oi nts of ( 1 a n d 1 5 mi n ut es aft er b ol us). 

9. 3. 3. S e c o n d a r y E n d p oi nt s

T h e c o m p aris o n o f c a n n ul a d e pt hs at t h e a b d o mi n al i nf usi o n sit e l o c at i on will b e a n al y z e d as 
p art of t h e mi x e d eff e cts m o d el d es cri b e d i n S e ct i on 9. 3. 2 . 

9. 3. 4.  E x pl o r at o r y E n d p oi nt s

L o c al  inf usi o n sit e r e a cti on d at a will b e list e d a n d s u m m ari z e d b y i nf usi o n sit e l o c at i on ( P art A) 
 i n fr e q u e n c y t a bl e s. 

9. 3. 5. S af et y A n al ys e s

All tr e at me nt - a n d pr ot o c ol  pr o c e d ur e-r el at e d A Es will b e list e d, a n d if t h e fr e q u e n c y of e v e nts 
all o ws, s af et y d at a will b e s u m m ari z e d u si n g d es cri pt i v e m et h o d ol o g y .  

 
 S y m pt o ms r e p ort e d t o o c c ur pri or t o e nr ol m e nt will b e 

di st i n g uis h e d fr o m t hos e r e p ort e d as n e w or i n cr e as e d i n s e v erit y d uri n g t h e st u d y . E a c h 
s y m pt o m will b e cl assifi e d b y t h e mo st s ui t a bl e t er m fr om t he M e di c al  Di cti on ar y  for R e g ul at or y  
A ct i viti es.

9. 4. I nt e ri m A n al ys is 

N o i nt eri m a n al ys es ar e pl a n n e d f or t his st u d y . If a n u n pl a n n e d i nt eri m a n al ysis is d e e m e d 
n e c ess ar y  for r e as o ns ot h er t h a n a s af et y c o n c er n, t h e pr ot o c ol m ust b e a m e n d e d.

C CI

C CI

C CI

C CI
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9. 5. S a m pl e Si z e D et e r mi n ati o n

A p pr o xi m at el y 4 6 p arti ci p a nt s wi t h T 1 D will be e nr oll e d i n St u d y  I 8 B-M C -I T T C s o t h at 
a p pr o xi m at el y  4 0 p arti ci p a nt s c o m pl et e P art A   of t he st u d y . 

 

F ort y  c o m pl et i n g p arti ci p a nt s will pr o vi d e 
a p pr o xi m at el y  8 0% p o w er t o d e m o n str at e a p pr o xi m at el y a 5 5 % i n cr e as e i n t h e V A S p ai n s c or e 
b et w e e n t h e i nf usi o n sit e l o c ati ons i n P art A . T esti n g 
will b e d o n e at al p h a -l e v el of 0.0 5 wi t h a 2-sid e d CI. T h e v ari a bili t y w as esti m at e d b y a n al y zi n g 
a Lill y  int er n al st u d y  t h at s h o w e d a lo g -s c al e st a n d ar d d e vi ati o n o f wi t hi n-s u bj e ct diff er e n c e i n 
V A S p ai n s c or es o f 0. 9 5 . 

P arti ci p a nt s w h o di s c o nti n u e t h e st u d y b efor e c o m pl et i n g t h e ass ess m e nt s m a y b e r e pla c e d at t h e 
di s cr etio n of  t h e s p o ns or a n d i n v esti g at or t o e ns ur e t h at a p pr o xi m at el y 4 0 p arti ci p a nt s c o m pl et e 
t he st u d y . T h e r e pl a c e m e nt p arti ci p a nt will b e assi g n e d t o t h e s a me tr e at m e nt s e q u e n c e as t h e 
di s c o nti n u e d p art i ci p a nt.

C CI C CI

C CI
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10. Supporting Documentation and Operational Considerations

10.1. Appendix 1: Regulatory, Ethical, and Study Oversight 
Considerations

10.1.1. Regulatory and Ethical Considerations
● This study will be conducted in accordance with the protocol and with the 

following:

○ Consensus ethical principles derived from international guidelines including 
the Declaration of Helsinki and Council for International Organizations of 
Medical Sciences International Ethical Guidelines

○ Applicable International Conference for Harmonisation (ICH) Good Clinical 
Practice (GCP) Guidelines

○ Applicable laws and regulations

● The protocol, protocol amendments, ICF, IB, and other relevant documents (e.g., 
advertisements) must be submitted to an Institutional Review Board 
(IRB)/Independent Ethics Committee (IEC) by the investigator and reviewed and 
approved by the IRB/IEC before the study is initiated.

● Any amendments to the protocol will require IRB/IEC approval before 
implementation of changes made to the study design, except for changes 
necessary to eliminate an immediate hazard to study participants.

● Protocols and any substantial amendments to the protocol will require health 
authority approval prior to initiation except for changes necessary to eliminate an 
immediate hazard to study participants.

● The investigator will be responsible for the following:

○ Providing written summaries of the status of the study to the IRB/IEC 
annually or more frequently in accordance with the requirements, policies, and 
procedures established by the IRB/IEC

○ Notifying the IRB/IEC of SAEs or other significant safety findings as required 
by IRB/IEC procedures

○ Providing oversight of study conduct for participants under their responsibility 
and adherence to requirements of 21 Code of Federal Regulations (CFR), ICH 
guidelines, the IRB/IEC, European regulation 536/2014 for clinical studies (if 
applicable), and all other applicable local regulations

● Investigator sites are compensated for participation in the study as detailed in the 
Clinical Trial Agreement (CTA).
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10.1.2. Informed Consent Process
● The investigator or his/her representative will explain the nature of the study, 

including the risks and benefits, to the participant or his/her legally authorized 
representative and answer all questions regarding the study.

● Participants must be informed that their participation is voluntary. Participants or 
their legally authorized representative will be required to sign a statement of 
informed consent that meets the requirements of 21 CFR 50, local regulations, 
ICH guidelines, Health Insurance Portability and Accountability Act 
requirements, where applicable, and the IRB/IEC or study center.

● The medical record must include a statement that written informed consent was 
obtained before the participant was entered in the study and the date the written 
consent was obtained. The authorized person obtaining the informed consent must 
also sign the ICF.

● Participants must be re-consented to the most current version of the ICF(s) during 
their participation in the study.

● A copy of the ICF(s) must be provided to the participant or the participant’s 
legally authorized representative and is kept on file.

● Participants who are rescreened are required to sign a new ICF.

10.1.3. Data Protection
● Participants will be assigned a unique identifier by the sponsor. Any participant 

records, datasets, or tissue samples that are transferred to the sponsor will contain 
the identifier only; participant names or any information that would make the 
participant identifiable will not be transferred.

● The participant must be informed that his/her personal study-related data will be 
used by the sponsor in accordance with local data protection law. The level of 
disclosure must also be explained to the participant who will be required to give 
consent for his/her data to be used as described in the informed consent. 

● The participant must be informed that his/her medical records may be examined 
by Clinical Quality Assurance auditors or other authorized personnel appointed by 
the sponsor, by appropriate IRB/IEC members, and by inspectors from regulatory 
authorities.

● The sponsor has processes in place to ensure data protection, information security 
and data integrity. These processes include appropriate contingency plan(s) for 
appropriate and timely response in the event of a data security breach.

10.1.4. Committees Structure

No committees are planned for this study. 
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10.1.5. Dissemination of Clinical Study Data

Communication of suspended for terminated dosing

If a decision is taken to suspend or terminate infusion of the excipients in the trial due to safety 
findings, this decision will be communicated by the sponsor to all investigators (e.g., through 
phone and/or email) as soon as possible. It will be a requirement that investigators respond upon 
receipt to confirm that they understand the communication and have taken the appropriate action 
prior to further dosing any participants with study intervention. Any investigator not responding 
will be followed up by the sponsor personnel prior to any further planned dosing. If an infusion
is planned imminently, the sponsor personnel will immediately, and continually, use all efforts to 
reach investigators until contact is made and instructions verified.

Reports

The sponsor will disclose a summary of study information, including tabular study results, on 
publicly available websites where required by local law or regulation.

Data

The sponsor does not proactively share data from Phase 1 clinical trials. Requests for access to 
Phase 1 clinical trial data are evaluated on a case-by-case basis taking into consideration the 
ability to anonymize the data and the nature of the data collected.

10.1.6. Data Quality Assurance

● All participant data relating to the study will be recorded on printed or electronic 
CRF unless transmitted to the sponsor or designee electronically (e.g., laboratory 
data). The investigator is responsible for verifying that data entries are accurate 
and correct by physically or electronically signing the CRF.

● The investigator must maintain accurate documentation (source data) that 
supports the information entered in the CRF. Source data may include laboratory 
tests, medical records, and clinical notes.

● The investigator must permit study-related monitoring, audits, IRB/IEC review, 
and regulatory agency inspections and provide direct access to source data 
documents.

● Monitoring details describing strategy (e.g., risk-based initiatives in operations 
and quality such as risk management and mitigation strategies and analytical risk-
based monitoring), methods, responsibilities, and requirements, including 
handling of noncompliance issues and monitoring techniques, are provided in the 
Monitoring Plan.

● The sponsor or designee is responsible for the data management of this study,
including quality checking of the data.

● Source data may include laboratory tests, medical records, and clinical notes.

● The sponsor assumes accountability for actions delegated to other individuals 
(e.g., contract research organizations).
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● Study monitors will perform ongoing source data verification to confirm that data 
entered into the CRF by authorized site personnel are accurate, complete, and 
verifiable from source documents; that the safety and rights of participants are 
being protected; and that the study is being conducted in accordance with the 
currently approved protocol and any other study agreements, ICH GCP, and all 
applicable regulatory requirements.

● Records and documents, including signed ICFs, pertaining to the conduct of this 
study must be retained by the investigator for the time period outlined in the CTA
unless local regulations or institutional policies require a longer retention period. 
No records may be destroyed during the retention period without the written 
approval of the sponsor. No records may be transferred to another location or 
party without written notification to the sponsor.

● In addition, the sponsor or its representatives will periodically check a sample of 
the participant data recorded against source documents at the study site. The study 
may be audited by the sponsor or its representatives, and/or regulatory agencies at 
any time. Investigators will be given notice before an audit occurs.

Data Capture System

The investigator is responsible for ensuring the accuracy, completeness, legibility, and timeliness 
of the data reported to the sponsor.

An electronic data capture (EDC) system will be used in this study for the collection of CRF 
data. The investigator maintains a separate source for the data entered by the investigator or 
designee into the sponsor-provided EDC system. The investigator is responsible for the 
identification of any data to be considered source and for the confirmation that data reported are 
accurate and complete by signing the CRF.

Data collected via the sponsor-provided data capture systems will be stored by third parties. The 
investigator will have continuous access to the data during the study and until decommissioning 
of the data capture systems. Prior to decommissioning, the investigator will receive an archival 
copy of pertinent data for retention.

Data managed by a central vendor, such as laboratory test data, will be stored electronically in 
the central vendor’s database system and reports/electronic transfers will be provided to the 
investigator for review and retention. Data will subsequently be transferred from the central 
vendor to the sponsor data warehouse.

Data from complaint forms submitted to the sponsor will be encoded and stored in the global 
product complaint management system.

10.1.7. Source Documents
● Source documents provide evidence for the existence of the participant and 

substantiate the integrity of the data collected. Source documents are filed at the 
investigator’s site.
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● Data reported on the CRF or entered in the eCRF that are transcribed from source 
documents must be consistent with the source documents or the discrepancies 
must be explained. The investigator may need to request previous medical records 
or transfer records, depending on the study. Also, current medical records must be 
available.

● Definition of what constitutes source data can be found in Section 10.1.6.

10.1.8. Study and Site Start and Closure

The study start date is the date on which the clinical study will be open for recruitment of 
participants.

The sponsor designee reserves the right to close the study site or terminate the study at any time 
for any reason at the sole discretion of the sponsor. Study sites will be closed upon study 
completion. A study site is considered closed when all required documents and study supplies 
have been collected and a study site closure visit has been performed.

The investigator may initiate study site closure at any time, provided there is reasonable cause 
and sufficient notice is given in advance of the intended termination.

Reasons for the early closure of a study site by the sponsor or investigator may include, but are 
not limited to:

● Failure of the investigator to comply with the protocol, the requirements of the 
IRB/IEC or local health authorities, the sponsor’s procedures, or GCP guidelines

● Inadequate recruitment of participants by the investigator

● Discontinuation of further study intervention development.

If the study is prematurely terminated or suspended, the sponsor shall promptly inform the 
investigators, the IECs/IRBs, the regulatory authorities, and any contract research organization(s) 
used in the study of the reason for termination or suspension, as specified by the applicable 
regulatory requirements. The investigator shall promptly inform the participant and assures
appropriate participant therapy and/or follow-up.

10.1.9. Publication Policy

In accordance with the sponsor’s publication policy, the results of this study will be submitted 
for publication by a peer-reviewed journal if the results are deemed to be of significant medical 
importance.
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10.2. Appendix 2: Clinical Laboratory Tests
● The tests detailed in the Safety Laboratory Tests table below will be performed by 

the central laboratory or by the local laboratory.

● Local laboratory results are only required in the event that the central laboratory 
results are not available in time for either study intervention administration and/or 
response evaluation. If a local sample is required, it is important that the sample 
for central analysis is obtained at the same time. Additionally, if the local 
laboratory results are used to make either a study intervention decision or 
response evaluation, the results must be entered into the CRF.

● In circumstances where the sponsor approves local laboratory testing in lieu of 
central laboratory testing (in the table below), the local laboratory must be 
qualified in accordance with applicable local regulations.

● Protocol-specific requirements for inclusion or exclusion of participants are 
detailed in Section 5 of the protocol.

● Additional tests may be performed at any time during the study as determined 
necessary by the investigator or required by local regulations.

● Pregnancy Testing will occur as indicated in the SoA (Section 1.3).

Investigators must document their review of the laboratory safety results.

Laboratory results that could unblind the study will not be reported to investigative sites or other 
blinded personnel.
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Safety Laboratory Tests

Hematology a Clinical Chemistry a

Hematocrit Sodium

Hemoglobin Potassium

Erythrocyte count (RBC) Bicarbonate

Mean cell volume Chloride

Mean cell hemoglobin Calcium (ionized/total)

Mean cell hemoglobin concentration Phosphorus/Phosphate

Leukocytes (WBC) Magnesium

Absolute counts of: Glucose

Neutrophils Blood urea nitrogen (BUN)

Lymphocytes Creatinine 

Monocytes Uric acid

Eosinophils Total protein

Basophils Albumin

Platelets Total bilirubin

Urinalysis a Alkaline phosphatase (ALP)

Specific gravity Aspartate aminotransferase (AST)

pH Alanine aminotransferase (ALT)

Protein

Glucose

Ketones Hepatitis B surface antigena

Bilirubin Hepatitis C antibodya

Urobilinogen HIV a

Blood Pregnancy test

Nitrite FSHa, b

Coagulation HbA1ca

International normalized ratio (INR)

Abbreviations:  FSH = follicle-stimulating hormone; HbA1c = hemoglobin A1c; HIV = human immunodeficiency 

virus; RBC = red blood cells; WBC = white blood cells.

Note: Results of these assays will be validated by the local laboratory at the time of testing. Additional tests may be 

performed or auto-calculated by the laboratory as part of its standard panel that cannot be removed. Some of the 

above parameters are calculated from measured values. Omission of calculated values will not be considered as a 

protocol violation.
a Performed at screening only.
b Follicle-stimulating hormone test must be performed at screening for a woman who is less than 55 years of age 

with an intact uterus, not on hormone therapy and has had 12 months of spontaneous amenorrhea.
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10.2.1. Blood Sampling Summary

Approximately 100 mL blood sampling per participant is expected in this study. Blood sampling 
estimate will be provided in the ICF.
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10.3. Appendix 3: Adverse Events: Definitions and Procedures for 
Recording, Evaluating, Follow-up, and Reporting

10.3.1. Definition of AE

AE Definition

 An AE is any untoward medical occurrence in a participant administered a 
pharmaceutical product and which does not necessarily have a causal relationship with 
the study intervention. An AE can therefore be any unfavourable and unintended sign 
(including an abnormal laboratory finding), symptom, or disease (new or exacerbated)
temporally associated with the use of a medicinal (investigational) product, whether or 
not related to the medicinal (investigational) product.

Events Meeting the AE Definition

 Any abnormal laboratory test results (hematology, clinical chemistry, or urinalysis) or 

other safety assessments (e.g., ECG, radiological scans, vital sign measurements), 
including those that worsen from baseline, considered clinically significant in the 

medical and scientific judgment of the investigator (i.e., not related to progression of 
underlying disease).

 Exacerbation of a chronic or intermittent pre-existing condition including either an 
increase in frequency and/or intensity of the condition.

 New conditions detected or diagnosed after study intervention administration even 
though they may have been present before the start of the study.

 Signs, symptoms, or the clinical sequelae of a suspected drug-drug interaction.
 Signs, symptoms, or the clinical sequelae of a suspected overdose of either study 

intervention or a concomitant medication. Overdose per se will not be reported as an 
AE/SAE unless it is an intentional overdose taken with possible suicidal/self-harming 
intent. Such overdose should be reported regardless of sequelae.

Events NOT Meeting the AE Definition

 Any clinically significant abnormal laboratory findings or other abnormal safety 

assessments that are associated with the underlying disease, unless judged by the 
investigator to be more severe than expected for the participant’s condition.

 The disease/disorder being studied or expected progression, signs, or symptoms of the 
disease/disorder being studied, unless more severe than expected for the participant’s 

condition.
 Medical or surgical procedure (e.g., endoscopy, appendectomy): the condition that 

leads to the procedure is the AE.
 Situations in which an untoward medical occurrence did not occur (social and/or 

convenience admission to a hospital).
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 Anticipated day-to-day fluctuations of pre-existing disease(s) or condition(s) present or 
detected at the start of the study that do not worsen.

 Pain experienced at the infusion site during scheduled VAS assessments is not to be 
documented as an AE.

10.3.2. Definition of SAE

If an event is not an AE per definition above, then it cannot be an SAE even if serious conditions 
are met (e.g., hospitalization for signs/symptoms of the disease under study, death due to 
progression of disease).

SAE is defined as any untoward medical occurrence that, at any dose:

a. Results in death

b. Is life-threatening

The term ‘life-threatening’ in the definition of ‘serious’ refers to an event in which the 
participant was at risk of death at the time of the event. It does not refer to an event, which 
hypothetically might have caused death, if it were more severe.

c. Requires inpatient hospitalization or prolongation of existing hospitalization

 In general, hospitalization signifies that the participant has been admitted to hospital 

for observation and/or treatment that would not have been appropriate in the 
physician’s office or outpatient setting. Complications that occur during hospitalization 

are AEs. If a complication prolongs hospitalization or fulfills any other serious criteria, 
the event is serious. When in doubt as to whether “hospitalization” occurred or was 

necessary, the AE should be considered serious.
 Hospitalization for elective treatment of a pre-existing condition that did not worsen 

from baseline is not considered an AE.

d. Results in persistent disability/incapacity

 The term disability means a substantial disruption of a person’s ability to conduct 

normal life functions.
 This definition is not intended to include experiences of relatively minor medical 

significance such as uncomplicated headache, nausea, vomiting, diarrhea, influenza, 
and accidental trauma (e.g., sprained ankle) which may interfere with or prevent 
everyday life functions but do not constitute a substantial disruption.

e. Is a congenital anomaly/birth defect

 Abnormal pregnancy outcomes (e.g., spontaneous abortion, fetal death, stillbirth, 
congenital anomalies, ectopic pregnancy) are considered SAEs.
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f. Other situations:

 Medical or scientific judgment should be exercised in deciding whether SAE reporting 

is appropriate in other situations such as important medical events that may not be 
immediately life-threatening or result in death or hospitalization but may jeopardize the 

participant or may require medical or surgical intervention to prevent one of the other 
outcomes listed in the above definition. These events should usually be considered 

serious.
 Examples of such events include invasive or malignant cancers, intensive treatment in 

an emergency room or at home for allergic bronchospasm, blood dyscrasias or 
convulsions that do not result in hospitalization, or development of drug dependency or 
drug abuse.

10.3.3. Definition of Product Complaints

Product Complaint

 A product complaint is any written, electronic, or oral communication that alleges 

deficiencies related to the identity, quality, durability, reliability, safety, effectiveness 
or performance of a study intervention. When the ability to use the study intervention 

safely is impacted, the following are also product complaints:
o Deficiencies in labeling information, and

o Use errors for device or drug-device combination products due to ergonomic 
design elements of the product.

 Product complaints related to study interventions used in clinical trials are collected in 
order to ensure the safety of participants, monitor quality, and to facilitate process and 

product improvements.
 Investigators will instruct participants to contact the site as soon as possible if he or she 

has a product complaint or problem with the study intervention so that the situation can 
be assessed.

 An event may meet the definition of both a product complaint and an AE/SAE. In such 
cases, it should be reported as both a product complaint and as an AE/SAE.

10.3.4. Recording and Follow-Up of AE and/or SAE and Product Complaints

AE, SAE, and Product Complaint Recording

 When an AE/SAE/product complaint occurs, it is the responsibility of the investigator 

to review all documentation (e.g., hospital progress notes, laboratory reports, and 

diagnostics reports) related to the event.
 The investigator will then record all relevant AE/SAE/product complaint information 

in the participant’s medical records, in accordance with the investigator’s normal 
clinical practice. Adverse event/SAE information is reported on the appropriate CRF
page and product complaint information is reported on the Product Complaint Form.
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Note: An event may meet the definition of both a product complaint and an AE/SAE. 
In such cases, it should be reported as both a product complaint and as an AE/SAE.

 It is not acceptable for the investigator to send photocopies of the participant’s medical 

records to the sponsor or designee in lieu of completion of the CRF page for AE/SAE 
and the Product Complaint Form for product complaints.

 There may be instances when copies of medical records for certain cases are requested 
by the sponsor or designee. In this case, all participant identifiers, with the exception of 

the participant number, will be redacted on the copies of the medical records before 
submission to the sponsor or designee.

 The investigator will attempt to establish a diagnosis of the event based on signs, 
symptoms, and/or other clinical information. Whenever possible, the diagnosis (not the 
individual signs/symptoms) will be documented as the AE/SAE.

Assessment of Intensity

The investigator will make an assessment of intensity for each AE and SAE reported during 
the study and assign it to 1 of the following categories:

 Mild: A type of AE that is usually transient and may require only minimal treatment or 
therapeutic intervention. The event does not generally interfere with usual activities of 

daily living.
 Moderate: A type of AE that is usually alleviated with additional specific therapeutic 

intervention. The event interferes with usual activities of daily living, causing 
discomfort but poses no significant or permanent risk of harm to the research 

participant.
 Severe: A type of AE that interrupts usual activities of daily living, or significantly 

affects clinical status, or may require intensive therapeutic intervention. An AE that is 
assessed as severe should not be confused with a SAE. Severe is a category utilized for 
rating the intensity of an event; both AEs and SAEs can be assessed as severe.

An event is defined as ‘serious’ when it meets at least 1 of the predefined outcomes as 
described in the definition of an SAE, NOT when it is rated as severe.

Assessment of Causality

 The investigator is obligated to assess the relationship between study intervention and 

each occurrence of each AE/SAE.

 A “reasonable possibility” of a relationship conveys that there are facts, evidence, 
and/or arguments to suggest a causal relationship, rather than a relationship cannot be 

ruled out.
 The investigator will use clinical judgment to determine the relationship.

 Alternative causes, such as underlying disease(s), concomitant therapy, and other risk 
factors, as well as the temporal relationship of the event to study intervention 

administration will be considered and investigated.
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 The investigator will also consult the IB and Product Information in his/her 
assessment.

 For each AE/SAE, the investigator must document in the medical notes that he/she has 
reviewed the AE/SAE and has provided an assessment of causality.

 There may be situations in which an SAE has occurred, and the investigator has 
minimal information to include in the initial report to the sponsor or designee. 

However, it is very important that the investigator always make an assessment of 
causality for every event before the initial transmission of the SAE data to the sponsor 

or designee.
 The investigator may change his/her opinion of causality in light of follow-up 

information and send a SAE follow-up report with the updated causality assessment.
 The causality assessment is one of the criteria used when determining regulatory 

reporting requirements.

Follow-up of AEs and SAEs

 The investigator is obligated to perform or arrange for the conduct of supplemental 

measurements and/or evaluations as medically indicated or as requested by the sponsor 
or designee to elucidate the nature and/or causality of the AE or SAE as fully as 

possible. This may include additional laboratory tests or investigations, 
histopathological examinations, or consultation with other health care professionals.

10.3.5. Reporting of SAEs

SAE Reporting via SAE Report

 Facsimile transmission of the SAE Report is the preferred method to transmit this 
information to the sponsor or designee.

 Initial notification via telephone does not replace the need for the investigator to 
complete and sign the SAE Report within the designated reporting time frames.

 Contacts for SAE reporting can be found in the SAE Report.

10.3.6. Regulatory Reporting Requirements

SAE Regulatory Reporting

● Prompt notification by the investigator to the sponsor of a SAE is essential so 
that legal obligations and ethical responsibilities towards the safety of 
participants and the safety of a study intervention under clinical investigation 
are met.
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● The sponsor has a legal responsibility to notify both the local regulatory 
authority and other regulatory agencies about the safety of a study intervention 
under clinical investigation. The sponsor will comply with country-specific 
regulatory requirements relating to safety reporting to the regulatory authority, 
IRBs/IECs, and investigators.

● An investigator who receives an investigator safety report describing a SAE or 
other specific safety information (e.g., summary or listing of SAEs) from the 
sponsor will review and then file it along with the IB and will notify the 
IRB/IEC, if appropriate according to local requirements.



CONFIDENTIAL I8B-MC-ITTC (c)

68

10.4. Appendix 4: Contraceptive Guidance and Collection of Pregnancy 
Information

Definitions:

Woman of Childbearing Potential (WOCBP)
A woman is considered fertile following menarche and until becoming post-menopausal unless 
permanently sterile (see below).

If fertility is unclear (for example, amenorrhea in adolescents or athletes) and a menstrual cycle 
cannot be confirmed before first dose of study intervention, additional evaluation should be 
considered.

Women in the following categories are not considered WOCBP
1. Premenarchal
2. Premenopausal female with 1 of the following:

 Documented hysterectomy
 Documented bilateral salpingectomy
 Documented bilateral oophorectomy

For individuals with permanent infertility due to an alternate medical cause other than the 
above, (for example, mullerian agenesis, androgen insensitivity), investigator discretion 
should be applied to determining study entry.

Note: Determination can come from the site personnel’s review of the participant’s medical 
records, medical examination, or medical history interview.

3. Postmenopausal female is defined as, women with:
 12 months of amenorrhea for women >55, with no need for follicle-stimulating 

hormone (FSH)
 12 months of amenorrhea for women >40 years old with FSH ≥40 mIU/mL and no 

other medical condition such as anorexia nervosa and not taking medications during 
the amenorrhea (e.g. oral contraceptives, hormones, gonadotropin releasing hormone, 
anti-estrogens, selective estrogen receptor modulators [SERMs], or chemotherapy 
that induced amenorrhea). 

Contraception Guidance:

Male Participants:

No male contraception is required except in compliance with specific local government study 
requirements.
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Female Participants:

Females of childbearing potential agree to either remain abstinent or use at least one effective 
contraception until study completion.

Examples of Different Forms of Contraception:

Highly effective contraception

 combination oral contraceptive pill and mini-pill

 implanted contraceptives
 injectable contraceptives

 contraceptive patch (only women <198 lb or 90 kg)
 total abstinence

 vasectomy (if only sexual partner)
 fallopian tube implants (if confirmed by hysterosalpingogram)
 combined contraceptive vaginal ring, or intrauterine devices

Effective contraception

 male or female condoms with spermicide
 diaphragms with spermicide or cervical sponges

 barrier method with use of a spermicide
 condom with spermicide

 diaphragm with spermicide, or
 female condom with spermicide

Note: The barrier method must include use of a spermicide (i.e., condom with spermicide,
diaphragm with spermicide, female condom with spermicide) to be considered effective.

Ineffective forms of contraception

 spermicide alone
 immunocontraceptives

 periodic abstinence
 fertility awareness (calendar method, temperature method, combination of above 2,

cervical mucus, symptothermal)
 withdrawal

 post-coital douche
 lactational amenorrhea

Collection of Pregnancy Information

Male participants with partners who become pregnant
● The investigator will attempt to collect pregnancy information on any male 

participant’s female partner who becomes pregnant while the male participant is 
in this study. This applies only to male participants who receive excipients 
infusion.
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● After obtaining the necessary signed informed consent from the pregnant female 
partner directly, the investigator will record pregnancy information on the 
appropriate form and submit it to the sponsor within 24 hours of learning of the 
partner’s pregnancy. The female partner will also be followed to determine the 
outcome of the pregnancy. Information on the status of the mother and child will 
be forwarded to the sponsor. Generally, the follow-up will be no longer than 6 to 
8 weeks following the estimated delivery date. Any termination of the pregnancy 
will be reported regardless of gestational age, fetal status (presence or absence of 
anomalies), or indication for the procedure. 

Female participants who become pregnant
● The investigator will collect pregnancy information on any female participant 

who becomes pregnant while participating in this study. The initial information 
will be recorded on the appropriate form and submitted to the sponsor within 24 
hours of learning of a participant’s pregnancy. 

● The participant will be followed to determine the outcome of the pregnancy. The 
investigator will collect follow-up information on the participant and the neonate,
and the information will be forwarded to the sponsor. Generally, follow-up will 
not be required for longer than 6 to 8 weeks beyond the estimated delivery date. 
Any termination of pregnancy will be reported, regardless of gestational age, fetal 
status (presence or absence of anomalies), or indication for the procedure.

● While pregnancy itself is not considered to be an AE or SAE, any pregnancy 
complication or elective termination of a pregnancy for medical reasons will be 
reported as an AE or SAE. 

● A spontaneous abortion (occurring at <20 weeks gestational age) or still birth 
(occurring at ≥20 weeks gestational age) is always considered to be an SAE and 
will be reported as such. 

● Any post-study pregnancy-related SAE considered reasonably related to the study 
intervention by the investigator will be reported to the sponsor as described in 
protocol Section 8.3.1. While the investigator is not obligated to actively seek this 
information in former study participants, he or she may learn of an SAE through 
spontaneous reporting.

● Any female participant who becomes pregnant while participating in the study 
will discontinue study intervention. If the participant is discontinued from the 
study intervention, follow the standard discontinuation process and continue 
directly to the follow-up phase. The follow-up on the pregnancy outcome should 
continue independent of intervention or study discontinuation. 
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10.5. Appendix 5: Genetics

Not applicable.
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10.6. Appendix 6: Liver Safety: Suggested Actions and Follow-up 
Assessments

Not applicable.
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10.7. Appendix 7: Medical Device Adverse Events (AEs), Adverse Device 
Effects (ADEs), Serious Adverse Events (SAEs) and Device 
Deficiencies: Definition and Procedures for Recording, Evaluating, 
Follow-Up, and Reporting

Not applicable.
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10.8. Appendix 8: Country-Specific Requirements

Not applicable.
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10.9. Appendix 9: Provisions for Changes in Study Conduct During 
COVID-19 Pandemic

Implementation of this appendix

The changes to procedures described in this appendix are temporary measures intended to be 
used only during specific time periods as directed by the sponsor in partnership with the 
investigator.

COVID-19 pandemic

Individual, site, or regional restrictions due to the COVID-19 pandemic may cause disruptions to 
the conduct of the study. These disruptions may limit the ability of the investigators, participants, 
or both to attend on-site visits or to conduct planned study procedures.

Implementing changes during the COVID-19 pandemic

The sponsor will first submit a substantial amendment to IRB/IEC, regulatory bodies, and any 
other relevant local authorities for approval, should there be a need to implement the provisional 
changes outlined in this appendix. Should these measures need to be implemented immediately 
to protect the safety of study participants, then they will be implemented as urgent safety 
measures, and reported as soon as possible following implementation. All approvals and 
notifications must be retained in the study records.

After receiving the sponsor’s written approval, sites may implement changes if permitted by 
local regulations. If the sponsor grants written approval for changes in study conduct, the sponsor 
will also provide additional written guidance, if needed.

Considerations for making a change

The prevailing consideration for making a change is ensuring the safety of study participants. 
Additional important considerations for making a change are compliance with GCP, enabling 
participants to continue safely in the study, and maintaining the integrity of the study.

Informed consent

Additional consent from the participant will be obtained for the following reasons, if required:

 a change in the method of study intervention administration,
 alternate delivery of study intervention and ancillary supplies, and

 provision of their personal or medical information required prior to implementation of
these activities.

Changes in study conduct during the COVID-19 pandemic

Changes in study conduct not described in this appendix, or not consistent with applicable local
regulations, are not allowed.

The following changes in study conduct will not be considered protocol deviations. 

To ensure the quality of data and the well-being of participants, it will be ensured that the 
investigator sites and their staff are following GCP principles and are meeting the sponsor 
responsibilities of Section 5 of ICH-GCP. Throughout these activities the participant remains 
under the care of the primary investigator.
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S af et y m o nit ori n g will  be f ol l ow e d as p er t h e S c h e d ul e of A ct i viti es.

S cr e e ni n g p eri o d g ui d a n c e 

T o e ns ur e s af et y of  st u d y p arti ci p a nt s, la b or at or y  v alu es a n d ot h er eli gi bilit y ass ess m e nts t a k e n 
at t he s cr e e ni n g visit ar e v ali d f or a m a xi m u m o f 4 2 d a y s. T h e f o ll owi n g r ul e s will  be a p pli e d f or 
a cti v e, n o nr a n d o mi z e d p arti ci p a nts w h os e p arti ci p ati o n i n t h e st u d y  must b e p a us e d d u e t o t he 
C O VI D - 1 9 p a n d e mi c :

 If s cr e e ni n g is p a us e d f or l ess t h a n 4 2 d a ys fr o m s cr e e ni n g visit t o r a n d o mi z at i on 
visit: t h e p arti ci p a nt will pr o c e e d t o t h e n e xt st u d y  vi sit p er t h e u s u al S c h e d ul e of 
A ct i viti es, pr o vi d e d t h at t he r a n d o mi z ati o n visit is c o n d u ct e d wit hi n 4 2 d a ys fr o m t he
first s cr e e ni n g visit. 

o T h e sit e s h o ul d c o n d u ct t h e n e xt visit if t h e p arti ci p a nt’s eli gi bilit y cri t eria ar e 
c o nfir m e d, a n d t h e sit e s h o ul d d o c u m e nt t h e r e as o n f or d el a y.

o D u e t o t h e p a us e i n s cr e e ni n g, si t e s s h o uld als o r e c o nfir m t h e i m p a ct e d 
p arti ci p a nt’s c o ns e nt a n d d o c u m e nt t his c o nfir m at i o n i n t h e s o ur c e 
d o c u m e nt ati o n.

 If s cr e e ni n g is p a us e d f or m or e t h a n 4 2 d a ys fr o m s cr e e ni n g visit t o r a n d o mi z at i on 
visit: th e p arti ci p a nt m ust u n d er g o a n a d dit i on al  m e dic al ass ess m e nt a n d/ or cli ni c al 
m e as ur e m e nts t o c o nfir m t h eir eli gi bilit y. T h e s cr e e ni n g pr o c e d ur es p er t h e us u al 
S c h e d ul e of A ct i viti es s h o ul d b e f oll ow e d, st arti n g at t he s cr e e ni n g visit t o e ns ur e 
p arti ci p a nt eli gi bilit y b y t he r a n d omi z at i on visit.

A dj ust m e nts t o visit wi n d o ws

A d j ustm e nt s t o visit wi n d o ws will n ot b e c o nsi d er e d pr ot o c ol d e vi at i ons . Missi n g d at a will b e 
c a pt ur e d as pr ot o c ol d e vi at i ons . 

W h e n e v er p ossi bl e a n d s af e t o d o s o, as d et er mi n e d b y t h e i n v est i g at or’s dis cr eti o n, p arti ci p a nts
s h o uld c o m pl et e t h e us u al S o A . T o m a xi mi z e t h e p ossi bilit y t h at t h e st u d y  vi sit s c a n b e
c o n d u ct e d as o n -sit e vi sit s, t h e wi n d o ws f or visit s m a y b e a dju st e d, u p o n f urt h er g ui d a n c e fr o m 
t he s p o ns or . T hi s mi ni mi z es missi n g d at a a n d pr es er v es t h e i nte n d e d c o n d u ct of t h e st u d y .

T ri al P e ri o d S c r e e ni n g P e ri o d St u d y P e ri o d
F oll o w -

u p -
T el e visit

Visit I nt e r v al 
T ol e r a n c e

Visit n o. 0 1 2 ( P a rt A) 4

Ti mi n g
≥ 1 d a y  

b ef or e Visit 1
≤ 2 8 d a ys 

pri or Visit 2
A t l e ast 3 d a ys b et w e e n 

Visit 2 a n d Visit 3

I n-h o us e 
Visit/ P e ri o d

S e e T a bl e 2

O n -sit e o nl y O n -sit e o nl y
O n -sit e 
o nl y

T el e visit

S a m e as s h o w n i n S o A, 
b ut fl e xi bilit y c a n b e 
c o nsi d er e d f oll o wi n g 
c o ns ult ati o n wit h, a n d 
wit h pri o r a p pr o v al b y, 
t h e s p o ns or

A b br e vi at i ons: n o. = n u m b er; S o A = S c h e d ul e of A ct i viti es.

C CI

C CI

C CI
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Documentation

Changes to study conduct will be documented

Sites will identify and document the details of how participants and conducted activities were 
affected by the COVID-19 pandemic. Relevant communications, including delegation, should be 
filed with site study records.
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10.10. Appendix 10: Abbreviations

Term Definition

ADE adverse device effects

AE adverse event

ALT alanine aminotransferase

AST aspartate aminotransferase

blinding/masking A single-blind study is one in which the investigator and/or his staff are aware of the 
treatment but the participant is not, or vice versa, or when the sponsor is aware of the 
treatment but the investigator and/his staff and the participant are not.

A double-blind study is one in which neither the participant nor any of the investigator 
or sponsor staff who are involved in the treatment or clinical evaluation of the subjects 
are aware of the treatment received.

BMI body mass index

CFR Code of Federal Regulations

CI confidence interval

complaint A complaint is any written, electronic, or oral communication that alleges deficiencies 
related to the identity, quality, purity, durability, reliability, safety or effectiveness, or 
performance of a drug or drug delivery system.

compliance Adherence to all study-related, good clinical practice (GCP), and applicable regulatory 
requirements.

CRF case report form

CRP clinical research physician: Individual responsible for the medical conduct of the study. 
Responsibilities of the CRP may be performed by a physician, clinical research 
scientist, global safety physician or other medical officer.

CRS clinical research scientist

CRU clinical research unit

CSII continuous subcutaneous insulin infusion

CTA Clinical Trial Agreement

device deficiencies equivalent to product complaints

ECG electrocardiogram

eCRF electronic case report form

EDC electronic data capture
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enroll The act of assigning a participant to a treatment. Participants who are enrolled in the 
study are those who have been assigned to a treatment.

enter Participants entered into a study are those who sign the informed consent form directly 
or through their legally acceptable representatives.

ERB ethical review board

FSH follicle-stimulating hormone

GCP good clinical practice

HbA1c hemoglobin A1c

HIV human immunodeficiency virus

IB Investigator’s Brochure

ICF informed consent form

ICH International Council for Harmonisation

IEC Independent Ethics Committee

IRB Institutional Review Board

ISR infusion site reaction

Informed consent A process by which a participant voluntarily confirms his or her willingness to 
participate in a particular study, after having been informed of all aspects of the study 
that are relevant to the participant’s decision to participate. Informed consent is 
documented by means of a written, signed and dated informed consent form.

Interim analysis An interim analysis is an analysis of clinical study data, separated into treatment groups, 
that is conducted before the final reporting database is created/locked.

Investigational 
product

A pharmaceutical form of an active ingredient or placebo being tested or used as a 
reference in a clinical trial, including products already on the market when used or 
assembled (formulated or packaged) in a way different from the authorized form, or 
marketed products used for an unauthorized indication, or marketed products used to 
gain further information about the authorized form.

LSMeans Least-squares means

PAH pulmonary arterial hypertension

participant Equivalent to CDISC term “subject”: an individual who participates in a clinical trial, 
either as recipient of an investigational medicinal product or as a control

PPG postprandial glucose

product complaint A product complaint is any written, electronic, or oral communication that alleges 
deficiencies related to the identity, quality, durability, reliability, safety, effectiveness or 
performance of a study intervention.
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SAE serious adverse event

SAP statistical analysis plan

SC subcutaneous

screen The act of determining if an individual meets minimum requirements to become part of 
a pool of potential candidates for participation in a clinical study. 

SERM selective estrogen receptor modulator

SoA Schedule of Activities

T1D type 1 diabetes mellitus

TBL total bilirubin

ULN upper limit of normal

VAS visual analog scale

WOCBP woman/women of childbearing potential
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1 0. 1 1. A p p e n di x 1 1 : P r ot o c ol A m e n d m e nt Hist o r y
D O C U M E N T HI S T O R Y

D o c u m e nt D at e

A m e n d m e nt ( b) 2 8- S e pt e m b er - 2 0 2 1

A m e n d m e nt ( a) 0 8- S e pt e m b er - 2 0 2 1
Ori gi n al Pr ot o c ol 1 8- M a y - 2 0 2 1

A m e n d m e nt ( a)

T his a m e n d m e nt is c o nsi d er e d t o b e s u bst a nt i al.

T h e a m e n d m e nt i s c o nsi d er e d t o b e s u bst a nt i al b e c a u s e i t is li k el y t o h a v e a si g nifi c a nt i m p a ct o n 
t he

● s ci e ntifi c v al u e of t h e trial ,

● c o n d u ct or m a n a g e m e nt of t h e tri al

O v e r all R ati o n al e f o r t h e A m e n d m e nt:
S e cti o n # a n d N a m e D es c ri pti o n of C h a n g e B ri ef R ati o n al e

1. 1. S y n o psis; 4. 1. 
O v er all d esi g n; 9. 5. 
S a m pl e Si z e 
D et er mi n ati o n

A m e n d e d st at e m e nt “ a p pr o xi m at el y 4 0 
e v al u a bl e p arti ci p a nts c o m pl et e b ot h 
P art A a n d P art B of t h e st u d y ”. 
R e m o v e d w or d “ b ot h ” t hr o u g h o ut. 

C orr e ct e d err or.

1. 1. S y n o psis; 1. 3. 
S c h e d ul e of A cti viti es; 
4. 1. O v er all d esi g n 

A di p os e t hi c k n ess will b e m e as ur e d b y 
ultr as o u n d. O pti o n t o m e as ur e b y 
c ali p er d el et e d.

Cl arifi c ati o n.

1. 3. S c h e d ul e of 
A ct i viti es ( P art A)

Ti m e wi n d o ws f or V A S s c or e c oll e cti o n 
u p d at e d.

Cl arifi c ati o n.

1. 3. S c h e d ul e of 
A ct i viti es ( P art  A  

)

O n D a y -1, d el et e d t h e d osi n g d a y 
e x cl usi o n/ wit h dr a w al crit eri a c h e c k as 
c o nti n u e d eli gi bilit y will b e c h e c k e d

C orr e ct e d err or.

2. 2. B a c k gr o u n d D el et e d “ d e p e n di n g o n t h e t y p e of 
r ea cti o n ” fr o m s e cti o n d et aili n g t h e 
r ep ort e d I S Rs i n t h e P R O N T O-P u m p - 2 
st u d y.

Cl arifi c ati o n.

5. 2. E x cl usi o n Crit eri a Crit eri o n 1 3: a m e n d e d fr o m s e v er e 
n e ur o p at h y t o h a v e a p at h ol o gi c t u ni n g 
f or k t est.

Crit eri o n 1 8: s er u m cr e ati ni n e v al u e i n 
µ m ol/ L u nit u p d at e d t o 1 d e ci m al pl a c e.

Crit eri o n 2 9: a d d e d n e w crit eri o n t o 
e x cl u d e us e of L y u mj e v.

Crit eri a 1 3 a n d 2 9: et hi cs 
c o m mitt e e r e q u est.
Crit eri o n 1 8: cl arifi c ati o n.

8. 2. 5. 3. L o c al I nf usi o n 
Sit e R e a cti o ns

A m e n d e d t o st at e l o c al i nf usi o n sit e 
r ea cti o ns will b e r e c or d e d as A Es as 

Bf Ar M r e q u est.

C CI
C CI C CI
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Section # and Name Description of Change Brief Rationale

clinical indicated and not only if they 
qualify as SAEs.

8.3.1. Timing and 
Mechanism for 
Collecting Events

Timing for reporting SAEs to Sponsor 
amended to “Immediately, without 
undue delay, and under no 
circumstances later than 24 hours of 
awareness”.

BfArM request.

10.2. (Appendix 2) 
Clinical Laboratory 
Tests

Ethanol testing and urine drug screen 
deleted from table of laboratory tests as 
this table refers to local and central 
testing only. These tests will be 
performed at site using a breathalyzer or 
dip stick.

Clarification.

10.3. (Appendix 3) 
Adverse Events

Deleted statement that infusion site 
reactions are not be documented as an 
AE.

BfArM request.

10.9. (Appendix 9) 
Provisions for Changes 
in Study Conduct

Appendix changed from “Provisions for 
Changes in Study Conduct During 
Exceptional Circumstances” to 
“Provisions for Changes in Study 
Conduct During COVID-19 Pandemic”.

Appendix updated to include 
procedures to manage impact of 
COVID-19.

BfArM request.
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Amendment (b)

This amendment is considered to be substantial.

The amendment is considered to be substantial because it is likely to have a significant impact on 
the

 safety or physical or mental integrity of the study participants,

 scientific value of the trial,

 conduct or management of the trial

Overall Rationale for the Amendment:
Section # and Name Description of Change Brief Rationale

8.3.1. Timing and
Mechanism for
Collecting Events

Timing for reporting SAEs to Sponsor
amended by removing “under no
circumstances later than 24 hours of
awareness”. 

BfArM request.
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