SOCIETA ITALIANA DI DIABETOLOGIA
Diabete Tipo 1: come e cambiato il trattamento insulinico?
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La variazione in HbA1c (MDI vs. CSII)
dipende dal valore iniziale di HbA1c
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Figure 2—Correlation in type 1 diabetes
A Q'a a\le( between the AIC on MDI and the subse-
2 Q(ee\‘ 6(6\ quen tJr d; an gCE S:?IP;:I Cw ;; Fnk patien Trs E grje
c\ \O i switched to . From Fickup et ai. ,
O‘\QQO QG‘ ¢ r=0.79, p <0.0001 with permission.

La CSIl @ molto piu efficace nei pazienti con peggior controllo
durante MDI

Pickup and Sutton, Diabetic Medicine 2008; 25: 765-74



La riduzione dell’ipoglicemia e maggiore nei pazienti
con piu elevata frequenza di ipoglicemie durante MDI
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Pickup and Sutton, Diabetic Medicine 2008; 25: 765-74
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Intra-Peritoneal vs Subcutaneous Insulin
Infusion
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15 min prior to meal

lasma free insulin
CpU/ ml)

Schade DS et al, Diabetologia 1980



Continuous Intra-Peritoneal Insulin
Infusion (CIPII) via Implantable Pump
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| Liver
1 Catheter tip
3 Side port

4 Insulin pump
5 Refill port

6 Flange

7 Rectus muscle

Van Dijk PR et al, Clin End 2014
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Prevention of /Protection from Hypoglycaemia
SAP with «Low Glucose Suspend (LGS)» Function 4
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SAP with Low Glucose Suspend (LGS) vs SAP:
Reduction in Nocturnal Hypoglycaemia

B Mean AUC for Nocturnal Hypoglycemic Events
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Bergenstal et al., NEJM 2013



PLGS

“Predictive Low-Glucose Suspend System”
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PLGS automatic
suspension

LGS automatic
suspension




Reduction of Hypoglycemia with PLGS
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Buckingam BA et al, Diabetes Care 2015
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Pancreas Artificiale:
Molti Algoritmi, tre Approcci
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eregola l'infusione di insulina basandosi su: ‘\0\6 . 3“\\'

PI D a) scarto tra glicemia rilevata in un dato momento e tar eé@ﬂcem\i&'@a\\
. (componente proporzionale) 73 \\‘3\ \'\6@6
(PrIo;::orzmlnale b) differenza tra |'area sotto la curva della glicaé\%\m% "ﬁa e della glicemia “target”
- _Egl'_a = (componente integrale) \\6 e o
Derivativo) L ) . P‘- _ )
c) velocita e direzione del cambla&&l‘: %% ﬂ ori di glucosio (componente derivativa)
ereattivo (risponde alle varisgi\c@i%ﬁce 'c@)
2

Quturo prossimo, minimizzando la differenza tra valori di

epredice i livelli dwﬁg},&g‘hl

glucosio e ‘b@@misurati in un dato arco di tempo

-utilB@\m‘a “@@Eﬂlugica (dati teorici e sperimentali) e una non fisiologica (“impara” in modo

(M?d_ﬂ"ﬂ . ’%@ton%qﬁ\aoﬁspondere alle variazioni del glucosio con i regimi ottimali di infusione di insulina)
predittivo di N

\%atl:i\m anticipa l'effetto ipoglicemizzante dell‘insulina
controlic) & LRl ped :

.....

che l'infusione di insulina & decisa sulla base di variazione del glucosio interstiziale

sregola l'infusione di insulina basandosi su regole approssimative e conoscenze empiriche

(emula il ragionamento di un diabetologo esperto)

from Schettino M 2019



Artificial Pancreas vs Conventional CSII:

Time in Range

2
\O\OQ»
Artificial pancreas Conventional pump Weight > \»&@l&'ﬁﬂﬁmt
thera random % Cl
Py oo 6\6\ (95% C1)
Mean (5D N Mean(SD) M = \\6 .
Owvernight 0\8\0 . d\\-a\\

Blauw et al (2016)1" 847(415) 10 685(10:04) 10 32% S0 2 N, 16.20 (412 10 28.28)
Brown etal {2015)4% 854 (21) 19  591(517) 19 &?\\6 (& . p 2630 (-8-29 to 60-89)
Haidar et al (2015)§™ 80682 (12-86) 33  54(2741) 6\)\@ % O(\\‘ —_— 2668 (16350 37-01)
Haidar et al (2016)5% 021(14-4) 28 70017 zgle g\ _ 2210 (13-85 to 30-35)
Hovorka et al (2014)+% 85(10-3) 16 6033 J 1 . 16.00 (-2-86 t0 34-86)
Kropff et al (2015)4% 667 (10:1) 31 pé 3‘?( 47% —— 8.60(382t013-38)
Ly et al (2014)4* 62 (42.96) SN2 14% . 7-00 (-18-95 to 32-95)
Ly et al (2016)1% 66-4 {4,1} 5-0% — 1580 (13- 230 18-37)

Nimri etal (2014)* 43 41 0@9 751 19 41% —_ 11.05 (336 to 18.74)
Nimri et al (2014} 65.4(1578) 15 35% —_— 160 (10-92 to 32-28)
Phillip et al (2013)42 \43 w \ 35 (26-85) ¥, 3% 20-00 (8-00 to 32-00)

Sharifi et al (2016 [adult])1* ra( 77 16 445 (14.5) 16 33% 1320 (164 to 24.76)
Sharifi et al (2016 [paediatg %) (17-6) 12 64.9(157) 12 30% _— -3-20 (-16-45 to 10-14)
Thabit et al (2014) ‘\1’& \]6‘ 73-2(9) 24 612(137) 24 4-4% 12.00 (5-44 to 18-56)
Thablt etal (2 |at 612 (11-9) 25 516(11.8) 25 4-4% _— 9.60(3-03 0 16-17)
ﬂ&jﬂl}? el 335 335 50.9% S 1428 (11.05 to 17.51)

Weisman A et al, Lancet 2017



Artificial Pancreas vs Conventional CSII:

Time in Range
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2t O e
De Bock et al (2015)+" 67-41(9-8) g8 6007(164) 8 30% ———a0 S 6\\'6\ 5 44(-6-801019-68)
Del Favero et al (2016)4% 56-8(13.5) 30 631(11) 30 4-4% \\6 o\ 6301
ELKhatib et al (2017 )13 78-4(6) 39 619(144) 39 47% R 1650 [11-50 to 21-40)
Kovatchev et al (2014)$* 6613(1858) 18 7074(217) 18 30% Ge.@.— : _461(-17.81t08.59)
Leelarathna et al (2014)47 745(1319) 17 618(123) 17 5306 1270 (41310 21.27)
Ly et al (2015)3% 69-9(33) 10 731(5) 10 ,\ \‘G( 320 (-6-9110 051)
Russell et al (2014 [adult])i? 70.5(83) 20 588(146) 20, A4 N 2070 (41310 21.77)
Russell et al (2014 [paediatric]) 759(7-9) 32 645014 1} é\\s 11-40 (5-80 to 17-00)
Russell et al (2016) 4 80.6 (7-4) 19 576 @/ 9] GQ,@ 43% 23-00 (15-88 to 30-12)
Tawschmann et al (2016 [p 1168])1* 7201333) 3-8% 10.00 (970 to 2830)
Tauschmann et al (2016 [p 2019])4% 666 (7-9) 38% 1890 (9-61t0281G)
Thabit et al (2015 [adult])+ 67.7 (10 a} 0\@% 2 33 45% 10.90 (48510 16.95)
Subtotal (95% Cl) 250 49-1% 10-58 (428 10 16.87)
(\
Heterogeneity: T=106-65; y2=112.69, egi.%:-cn
Test for overall effect: 7=3.29 ( é \na
Total (95% C1) \\10 Q \16‘6 585 585 100-0% & 12.59 (9-02 to 16-16)
Heterogene ?ﬁlgfl 9, df=26 (p<0-0001); 1=84% | | | |
Test fmgt’é eﬂ" 91 (p<0-0001) -0 -25 0 25 50
Test for $0bgroup Alferessoes: ¥=1.06, df=1 (p=0-30), *=5-2% - —r

Favmirs cnmeentinnal

Favnuirs artifical nancreas

Weisman A et al, Lancet 2017



Artificial Pancreas vs Conventional CSII:
Time Below Range (<70)

\
All comparisons 1 -2-45% (-379 to-1-11) 00003 4-88% ‘ Q%Q\tog
Timing of intervention 6\0\6 \‘\‘3
Dm:nig ht 10 -3-38% E .96) 0-006 5-3?%\6(\3 é\dﬁﬂ
24 11 -1.70% (-31 0-03 o o 91%
Age 606\@\66 6\\6\\
Paediatric 8 -1.58% (366 t0 0.50) _ o\14 e(e 0y a0% B7%
Adult 8 ~1.23% [ 1 99 to -@)’} gﬂsz 337% 44%
Hormone* eg@
Single 16 P‘ &@3 {—3@,& 035} 0-02 4-42% 94%
Dual 7 G\\’ @(@}—5 58to-1.97)  <0.0001 6-10% 75%
Algorith \,0\ ot 8
gonthm 6@ (\G
MPC 6’\6 1 %(5\0 -1-95% (-3-14 to -0.76) 0-001 4-67% 84%
%‘ \6 4 -3.98% (-10-16 to 2.21) 021 6-38% 98%
: \\I'ZF -2.45% (-379t0-111) <0001 3.81% 0%
O‘\QQO%\E @&n&:t& monitori ngi:
Yest 12 -3-92% (-6-05 to-179) 00003 6-00% 94%
Mon-differential 6 -2.82% (-4-45 to-1-19) 0-0007 4-69% 79%
Differential 6 -4-58% (-9-02 to -0-15) 004 7-54% 97%
No 9 -0-63% (-2-01to 074) 037 2-94% B8%

Weisman A et al, Lancet 2017
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Pancreas Artificiale Biormonale
in Bambini e Adolescenti

Conventional Single-hormone Jf 0 4
pump therapy artificial pangyg@
(96 nights) (93 ::g{gﬂi :A\ 2
Number of hypoglycaemic events 15 A2 50% 2 e
Patients with at least one hypoglycaemia 11 33%}6\)\6 G(\\‘edr (12%)
event* e c© oP &
Median time of hypoglycaemia events ”\’l\\\\@\ﬁ gﬂ@b—ﬂ £20) 0025 (0010-0047
Mean total insulin delivery 1 hﬂl{> \g\(\ 0-04 (0-06)
hypoglycaemia eventst
Mean total insulin Q‘gﬁ&r}r 2\['953 1 0-24(0-20)
hypﬂglycaeng
r@@% exﬁéggq}fcaemla events
umber of hyperglycaemia events 0 0
accompanied with ketones
Time of hyperglycaemia events (h) 0340 and 0400 0130 and 0350

Haidar A et al, Lancet 2015
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The TID Exchange Registry
n =25000 - 60% on CSII

3
\OG\O\OQ»
OV -
A 50% (\\O‘ 6\‘\6‘\\
CGM use R
V@2
40% - %Oc;\e\'aé\d\\a\\'& 38%
Ne < e
2 60\66 0(\\13( 31%
g 30% o c© > d\
'E \O\’P\ . (Gg
o
= 20% +
£
10% -

2012 2013 2014 2015 2016 2017 2018

Q.
N

Foster NC et al, DTT 2019



Different Treatment Modalities and HbA1c
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Different Treatment Modalities and HbA1c
The COMISAIR real world study
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Soupal J et al, Diabetes Care 2019



OpT2mise study: RCT of CSII vs. MDI in type 2 DM

*331 type 2 DM patients on MDI
e2-mo run-in to intensify control
on MDI using standardised

titration protocol

eThose with continued poor

control on MDI randomised to p\\\\

— 10— i &Q%traairrani
= i \O
% I o, i 6\0 \‘ \\‘a\
= 9 ‘i“i \‘.a(\?) 6\6\
E ! _L*':'\\@f_ L S— ¢
2 PRI
i \\,&:60 2 L 3
= \ S
= \)\66 Ci(\\le(
Og’P\g{’E‘}eg | I | |
D o 3 15 77
(o Time [weeks)

continued MDI or CSII for \@
6‘36\/ O(\G O(

eBaseline HbA e@e‘beaaa‘ <12%
eBaseline gil\s‘{ﬁl{a\cﬁé%e (0.7-1.8 U/kg)

0\6Q

Reznik Y etal,
Lancet 2014; 384: 1265-72

eFinal HbAlc significantly lower on CSlI

vs. MDI (mean final difference -0.7%, p<0.0001)
e|n those with highest baseline

(9.3-11.5%) HbA1c difference was -1.1%

*20% less insulin used on CSlI

*No increased hypoglycaemia or weight gain

on CSlI



CSII Versus MDI in T2DM: Individual Patient Data
Meta-analysis and Meta-regression of RCTs

A B Og\

Study ES (95% CI)  Weight (%) Study ES (9 6566‘9 Weight (%)
HbA,, difference (%) Insulin dese d|ﬁerence @\] \\'a \

Reznik — -0.63 (-0.90, -0.37) 26.13 Reznik B a(\ w\g? -0.22) 52 11
; )

efman —1— 0.13 (-0.19, 0.46) 24.92 Herman ,{6\’&_ \3 20 (0.38,-0.03)  11.39
raskin —— -0.03(-0.36,0.31)  24.74 Raskin 0(;\e \6\\6 015 (-0.28,-0.02) 1965
Berthe —_— -1.44 (-2.48, 0.40) 11.37 Berthe \\66 6_6__ 0.25 (-0.48, -0.02) g a2
Wainstein _ ! -0.78(-1.72, 0.16 12.83 % \\‘e( 1 ’ 10.02
Overall (1 = 81.1%) <> I-n_4n (-0.86, 0.05) I 100.00 o OGQWH%V 7%) 0 l 0.25 |[—D.3‘I_.—D.19}| 100.00

N \,P‘ . Q(Gga
15 1-50 5 NV o\ ' ' ;
Favors CSI| Favnrs@&l\/P\ . 6\6 A5 1 -5 05
\! : g\(\ Favors CSII Favars MDI
W\ \
C 0 O
Study (g@&% Cl)  Weight (%)
Body Wg@@éﬁer %:I
Reznik = @Q( o © " 0220063108 2277 287 MDI
N A\G i ;

Herman‘aQ()% o (A__’_ 1.20(-3.32,0.93) 3.60 303 CS||
R,as@\ \% - 0.13(-0.35, 0.61) 71.54
Berthe -1.94(-6.91, 3.03) 0.66
Wainstein - -0.90(-4.29, 2.49) 1.42
Overall {17 = 0,0%) r:> 0.08{-0.33,0.48) 100.00

Favars G5l Favars MDI

Pickup JC et al, Diabetes Care 2017



Closed-Loop Insulin Delivery
in Inpatients with T2DM

)
Closed-loop (n=20)  Control (n=20) pvalve | e\‘
Time spent at glucose concentration (%) 6\\)‘\\;\‘\6'\\'
5.6-10.0 mmoal/L* 59.8% (187) 381% (16.7) ,a\(@%% SO
>10.0 mmol/L 301% (20-4) 491% (24-1). 6\6 6\\%&@
»20-0 mmolfL 0-6% (1-8) n 8% @ﬁi} o066
<5.6 mmol/L 10-1% (13-0) aia % (13 {\ 0-51
<3.5 mmol/L 0.0% (0.0-0- ﬁed #%10.0-27) 035
Mean glucose (mmol/L) GQ? ‘lCI 1(2-1) 0-065
SD of glucose (mmaol/L) \/P\\i¥%§€\% ‘5\ 33(0-8) 0-007
CV of glucose (%) 0\(‘9 R 8.2) 33-4% (81) 0-042
Between-day CV nfﬂ@c}ﬁ (%NS 0%, 1.9% (30.0) 24-4% (17.2) 0.97
AUC, <35 [I'Q‘lgi@min_‘] 0.0 (0-0-4-1) 0.0 (0:0-80.4) 036
evfg%th capillary 0 1 1.0
5\\\\_!]%: 5eeﬂ‘.@hmnh"L
O\aQ ?ﬁrxﬁzrg?;nn:im_th capillary 1 1 1.0
Total daily insulin dose (U) 62-6(36-3) 65-9 (39-6) 0-78

Data are mean (SD), ormedian (IQR), unless otherwise stated. AUC,, =area under the curve for a glucose concentration
of less than 3.5 mmol/L per 24-h period. OV =coeffident of variation. *Primary endpoint.

Thabit H et al, Lancet Diab Endocrin 2016
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Closed-Loop Insulin Delivery
in Inpatients with T2DM
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Thabit H et al, Lancet Diab Endocrin 2016



Closed-Loop Insulin Delivery
in Inpatients with Nutritional Support

\
16— o
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Boughton CK et al, Lancet Diab Endocrin 2019



Open Source AP System (openAPS)

Glucose metrics

5
Variable Overall \oe\o
6\_}_0\6 “@\
CGM ds (d 243 QM
records (days) \\a(ﬁ\kg \&\%&
Mean glucose (mmol/L) \6\\3 W 211
. . la
cv N o 353458
\o
eAlc (%) AP e d\\‘e‘e 64£0.7
N\ ©
CGM readings 3.9-10.0 mmol/L (%) P\@ c© Qa W\ 77.5+105
%)
CGM-readings <3.9 mmol/L (ﬁu\o\’ g;\Q( 43+ 3.6
CGM-readi SG@M\’ N 13+19
-readings <3. 3+1.
A 9533? 18.2+110
ea f LE )
r IQ%W e(g\m% 4
CG m@\ﬂ .9 mmol/L (%) 41+40
ol \56 i
5\"&‘)/%7:@@% emic events (n)/day 0.31+0.35
S
%uratinn of hypoglycaemia (min) 65.3+414
Prolonged hypoglycaemic events (>120 min, n)/day 0.058 £ 0.094
MODD (mmol/L) 27207

Melmer A et al, DOM 2019



Open Source AP System (openAPS)

SAP -2 openAPS

O\OQ»\O’

: \06\

N X
Variable Before OpenAPS (SAP) During OpenAPS (\6 %\lﬁg N P-value
Overall 73\\6\\6\‘\‘3@6\
CGM records (days) 691 +739 é@@\@%‘g\d\\a 65.0 £ 1193 0.0096
Mean glucose (mmol/L) 80x14 a\\a‘ é(@:% -0.6 £0.7 <0.0001
cv 369+7.1 6\)\6‘ 60(\\‘34.5 +4.8 -24+58 0.0198
eAlc (%) 6.6 ﬁ\@ Oe g@ d\ 6.2 0.6 -0.4 £0.5 <0.0001
CGM readings 3.9-10.0 mmol/L (%) \‘\@\fi g\ © 804 £8.3 93+95 <0.0001
CGM-readings <3.9 mmol/L (%) \G\\/ ‘\(\QQ_ 4.5 42+31 -1.1+38 0.1534
CGM-readings <3.0 mmol/L (%) \,0 e 0(\() 16+24 0909 -07%22 0.0171
CGM readings >10.0 mmol/L (%) 0\'6 G‘é\O(\ 23.6 £14.7 154 +£9.3 -8.3+8.46 <0.0001
CGM readings >13.9 mmol(@@‘p \na\l 64 6.3 3129 -3.3x50 0.0001
Hypoglycaemic Ey\{{gﬁr&daé\]e‘e 0.49 +0.61 0.30 £ 0.26 -0.13 +0.51 0.0293
Duraﬁon%bﬁ‘?gl&é@‘a\ min) 62.4 +£34.7 65.5 227 3.0+ 348 0.6021
Prolon@ hypoglycaemic events (>120 min, n)/day 0.07 £0.12 0.04 £0.06 —-0.03 £0.05 0.0007

Melmer A et al, DOM 2019




Spunti di riflessione
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Complessita vs. semplicita: serve ancora /%\0\’0‘\\@

formazione (del paziente e del medlgggb O
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Pancreas artificiale: una rl%@«ﬁggwt?r tutt/?
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Ipertecnologia: Vantaggi e Limiti
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CIPII: Indications

0‘
\OQ»\

e\©
e Marked fluctuations of glucose levels and msull@\a‘i
\O
requirements during subcutaneous insuli \Bh%/@q@?

a\ o
(brittle diabetes) oo e @

 Frequent severe hypoglycem@\@I@\ﬁ@gesubcutaneous
insulin therapy NS @gad\
: Subcutaneousmsql\l,n\‘Pebsa?t nce

e Lipoatroph J&apb)maﬁértrophy associated with
subcut a@ﬁgﬁhsulm or skin disorders interfering with
th@ﬁ%‘h@!ﬁaneous route of insulin administration

-O‘Rllé)rgles to materials required for subcutaneous insulin
administration



	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	La riduzione dell’ipoglicemia è maggiore nei pazienti �con più elevata frequenza di ipoglicemie durante MDI
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Prevention of/Protection from Hypoglycaemia�SAP with «Low Glucose Suspend (LGS)» Function
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Pancreas Artificiale: �Molti Algoritmi, tre Approcci
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	CSII Versus MDI in T2DM: Individual Patient Data Meta-analysis and Meta-regression of RCTs
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Spunti di riflessione
	Diapositiva numero 32
	Ipertecnologia: Vantaggi e Limiti
	Diapositiva numero 34



