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Different scientific societies have produced clinical recommendations containing
the indications to pump treatment.

These indications are mainly based on poor glycemic control, even many years
after diabetes onset :

*HbAlc persistently > 8.5% in individuals > 12 yrs old (NICE 2008)

*HbAlc > 7.5% for adults and children (Societe Francophone du Diabete 2010)
+failure to achieve the glycemic goals (ESPE, Lawson Wilkins Pediatric ES, ISPAD,
ADA, EASD 2007)

+failure to achieve the glycemic goals (AACE/ACE 2014)

The evidence that supports these recommendations is centered on the CSlI-

lowering effect on HbA1lc levels in comparison with MDI on the short-term



Dobbiamo aspettare che i bambini e gli adolescenti con diabete

tipo 1 siano scompensati per utilizzare il microinfusore ?

O dobbiamo tentare, utilizzando il microinfusore, di mantenerli in
buon compenso gia subito dopo |I” esordio e per un lungo periodo

ditempo ?



Gli obiettivi del trattamento
bambini e degli adolescenti con DMl
comprendono il raggiungimento di /ivelli glicemici
vicini alla norma,riducendo il piu” possibile il
rischio di ipoglicemia, ottimizzando la qualita’ di
*vi'ta e prevenendo o ritardando la comparsa delle
complicanze SIEDP- Raccomandazioni italiane
all’utilizzo del microinfusore 2008
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Insalin-Pump Therapy for Type 1
Digheres Mellinas

NENGL) MED66T) NEMORG APRIL2G, 2012

Several meta-analyses of
randomized, controlled trials
of glycemic control with
multiple daily insulin
injections as compared with
insulin-pump therapy have
shown that mean glycated
hemoglobin levels are
significantly lower with
insulin-pump therapy —
with a mean difference of
about 0.3 to 0.6%between
treatments — and this
reduction in gly cated
hemoglobin levels is
accompanied by a 10 to 20%

.. Why Use an Insulin Pump?

reduction in the dose of
insulin.(26-29)
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p Figura 19. Percent Dete d
Due terzi delle persone con i tipo 2 in cura presso le strutture specialstiche che rag:
di quelle con diabete di tipo 2
non presentano un adeguato
controllo metabolico: — - S——
o Colesterclo LDL <100 mg/dl % 41.8%
; Pressione artericsa £130/80 mmig I61% 15,2%
Dati del rapporto Osmed 2012
EUidEI"IZIEI"ID . Figura 4 - E' possibile prevenire le complicanze del
diabete anche con la sola riduzione di un punto
HbA,

DM 1 con glicatainf.a 7 mg%ml=23,2%
DM1 con glicata magg. di 8 mg =44,2%

HbA, .
1%
DM Z2con glicata a target = 43.8% — Compicance b e
W2 con glicata magg di 8 mg%ml = -14% -37% -21%
27,2 % rischio rischio
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Parigi 9-11 APRILE -2014

Improving the care model for people with diabetes mellitus type 1 and insulin
pumps

Vincenzo Provenzano, Davide Brancato, Mattia Fleres, Vito Aiello, Alessandro Scorsone, Gabriella 5aura, Lidia Ferrara,
Anna Di Noto, Lucia Spano

Regional Reference Center for Diabetology and Insulin Pumps,
Department of Internal Medicine, Hospital of Partinico, ASP Palermo

Context. The present project was performed in the Regional Reference Center for
Diabetology and Insulin Pumps of Sicily (RRCDIP), from October 2011 until
November 2013. RRCDIP has the role to address the changes of diabetes care in
Sicily, and to coordinate the “Diabetologic Territorial Network™ (DTN), including
all the people (diabetologists, general practitioners, nurses, dietitians,
psychologists, representatives of patient association and halthcare companies)
involved in diabetes care in the Province of Palermo. The client group was
formed by people with diabetes mellitus treated with continuous subcutaneous
insulin pumps (CSII) at RRCDIP.

ASP PA prot. N 7020 del 14.11.2011 :istituzione Amb integrato
TEAM : Un medico diabetologo Due psicologi Due assistenti sociali 1 dietista 1 infermiere
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COMMENTARY

Is Pump Therapy for All with Type 1 Diabetes?

Darrell M. Wilsan, MD



ORIGINAL ARTICLE

Prevalence of Insulin Pump Therapy and Its
Association with Measures of Glycemic Control:
Results from the Canadian Study of Longevity
in Type 1 Diabetes

Geneviéve Boulet, MD, Elise M. Halpern, MSc, Leif E. Lovblom, MSc, Alanna Weisman, MD,
Johnny-Wei Bai, BHSc, Devrim Eldelekli, BM, Hillary A. Keenan, PhD; Michael H. Brent, MD;
Narinder Paul, MO} Vera Bril, MD? David Z1. Cherney, MD, PhD®* and Bruce A. Perkins, MD, MPH'*



TaBLE 1. GEMERAL CHARACTERISTICS OF THE GROUPS ACCORDING TO INSULIN DELIVERY METHOD

Now-pump

Total subigroup Pump subgroup P value”
Participants, n (%) 23 172 (56%) 133 (44%)
Age (vears) 65 [59.71] 66 [60.73] B [39.69] (.04
Male, n (%) 137 (45%) 82 (48%) 35 (42%) (0.30
Ape (vears) at diagnosis 11.317.3 11.91+8.0 10.51+6.2 0.10
Duration tvears) of diabetes 54 |51, 539] 34 |51, 6] 53 [51, 57] 0.12
Body mass index (kg/m” % 26047 26.2135.1 25.7+4.2 4]
Level of education higher than high school, n (%) 230 ([ TET) 126 (73%:) 113 (E5%) (.01
Mean systolic blood pressure (mm Hg) 12891+ 15.0 12971152 1277149 .41
HDL cholesterol {mmol/L) 1.7210.52 1.66£0.30 1.791+0.54 0.05
LDL cholesterol (mmol/L) 2.0210.69 2.00+0.71 2061068 (.49
Triglveerides { mmaol/dL) 0.921+0.53 0.99+0.63 0831037 0.02
HbAlc (%) 75%1.1 Tohtl2 74109 0.22%
Diabetes complications, n (%)
Diabetic retinopathy” 192 (T2%) 104 {705 BE (735 (.58
Neuropathy (MNSI questionnaire 23) 125 (42%) T4 (43%) 3 41%) (168
Nephropathy (ACR 22 mg/mmol) . RO (3R%) B0 (455 20 {29%) 0.01
Nephropathy (GFR <60 mL/min/1.73 m™) 03 (33%) 36 (34%) 30 (31%) .57
Macrovascular uamplica[ium" 103 (34%) Gh (3B 30 (29%) (.10
Quality of life
QOL self-assessment, # (%)
Excellent 118 [39‘?-:] i) (35%:) 38 (4% .07
Ciood—normal 178 (39% 107 (62%:) T (54%)
Poor B(3% ] 5 (3%) 3(2%)

10,0 [3.0, 18.0]
1.0 [0.0, 3.0]

10.0 [5.0, 19.0]
2.0 [0, 4.0]

9.0 [4.0, 17.5] 0.27
1.0 [1.0, 3.0] .65

Problem Areas in Diabetes score (100
Geriatric Depression Scale score (/15)

Drata are mean £ 50 values, median [interquartile range], or & (%) Percentages are caleulated from available data.

i o vilues tor comparison betwesn non-pump and pump subgroups were calculated using Student’s ¢ test. the Wilcoxon rank-sum test,
the ,.f sl

'L-l!.l-.m}latnd hemozlobin {HeALe) between the subaroups after exclusion of the non-pump users with insulin injecticns twice daily or
less was also not signihicantly ditferent (HbALe, 7.4 20059% vs, 752 1.2%; F=10.50).

“Presence of any degree of diabetic retinopathy as determined by most recent funduscopic examination results.

“Macrovascular complications as determined by history of myocardial infarction, angina, cardiac or leg artery bvpass surgery, of
angioplasty.

ACE. albumin-te-creatinine ratio; GFR. glomerular filtration rate;: HDL, high-density hpoprotein cholesterol: LDL. low-density
lipoprotein; MNSL Michigan Meuropathy Screening Instrument; QOL, guality of life.




TapLE 2. TECHNICAL Farmors RELATED To DHARETES CarE AccorpiNGg 1o INnsvLiy DeELivEry METHOD

Habits
Healthy diet

Currently physically active

Sell-assessment

Daily frequency of capillary glucose tests
Upload blood glucose data

Use of CGM"
Monhabriual
Habitual

Medical care

Follow-up by endocrinologist
Medical visits 22 year

Insulin therapy

Draily insulin dose {unitskg)
Number of insulin injections per day

Basal insulin

Number of units per day (units)
Percentage of wial daily dose
Dawntl:henumcnun coverage (%)
anulog insulin

Use o
Bolus insulin

Number of units per day (units)
Percentage of wital daily dose
Use of analog insulin

Food balus
Fixed Dose

Estimation Range
Carb Counting

Correction bolus use

Tewarl fn= F05)

164 (5449%)
214 (7045

5.0 [4.0. 6.5]
68 (24%)

16 (59
23 (%)

225 (R0%)
255 (R4

0.52+0.24

16.0 [12.0, 23.0]
50 [43, 61]

2175 (929

15.9 [11.1, 22.7]
50 [39, 58]
281 (949

38 (129%)
166 (549%)
102 (33%)
265 (B99)

Non-promp

subgroup (n= 172}

93 (54%)
111 (65%)

4.0 [4.0. 6.0]
18 (11%)

2 (19)
8 (5%)

114 (75%)
139 (81%)

0.56+0.27
4.0 [4.0, 5.0]

18.0 [13.0, 28.0]
53 [44. 65]

146 (86%)

16.0 [11.0, 24.0]
47 [35. 56]
152 (905 )

30 (17%)
122 (71%:)
20 (124%:)
144 (B5%:)

Pump subgroup
fn=133)

71 (53%)
102 (77%)

6.0 [4.0, 7.0]
50 (38%:)

14.9 [10.8, 20.0]
48 [40, 55]
36.2
129 (99%)

158 [11.4, 22.3]
52 [45, 60]
129 (99%)

T (5%)
44 (33%)
B2 (62%)
121 (95%)

Drata are mean £ 50 values, median [interquartile range], or o (%) Percentages are caleulated from available data.
“P values for comparison hetween non-pump and pump subgroups were calculated using Student’s ¢ test, the Wilcoxon rank-sum fest, of

T
the ¥ fest

Statistically significant difference, P <005,

P valpe®

0.9 1
0.02"

<0000 1"
<0.0001"

0.0003
0.02°
010

001"

oo™
0.004"

<0.0001"
072
ool

o.o0i"
<0.0001"

0.004"

“Monhabitual confinuous glucose monitoring {OGM) use was defined as <1 week per month, and habitual CGM use was defined as 21
weeks per month, The remaining 266 (875%) participants never adopied COGM use.

Carb, carbohvdrate.




TasLe 3. SELF-ReErorTED MiNOR AND SEVERE HyrocoLycemia EvENTS AcCorRDING TO INsuLin DELIVERY METHOD

Non-pump

Purip subgroup

Total in=3035) subproup (n=172) n=133) P value
Minor hypoglycemia®
Events in past calendar vear 5.7+9.0 51499 6.5+7.6 0.004
{n per patient-month)
Severe hypoglycemia®
Lifetime (%% of patients) 234 (77%) 132 (T8 102 (77%) .84
Past calendar vear (%% of patients) 76 (27%) 51 (32%) 25 (20%) 0.02
Events in past calendar vear 1.0+£2. 1.3£3.7 05+14 .02
{n per patient-year)
Hypoglycemia unawareness 122 (41%) 71 (43%) 51 (39%) .54
(% of patients)*
Hypoglycemia Fear Questionnaire”
Total Score 28 [16, 43] 31 [17, 44] 26 [15, 41] 0.14
Behavior Subscale 13 [9, 21] 15 [9, 21] 13 [, 19] 0.20
Worry Subscale 13 [6. 24] 14 [7, 25] 11 [6, 23] 0.24

Data are mean + 5D values, median [interquartile range ], or n (%), Percentages are calculated from available data.

L

:Minnr hypoglyeemia defined by self-reported capillary blood sugar reading of less than 4 mmol/L that did not require help from others.
Severe hypoglycemia defined as events that required help from a friend or family member or required emergency medical services or a

visit o a hospital.

“Hypoglyeemia unawareness was defined by the gualitative presence of lost ability to feel the symptoms of hypoglycemia

“Hypoglycemia Fear Questionnaire scores could range from 0 to 132, with higher scores indicating greater magnitude of fear, as a
composite of behaviors and wornes related to hypoglycemia.”




TABLE 4. UMIVARIABLE AND MULTIVARIABRLE LINEAR BEGRESSION AMALYSIS OF VARIABLES ASSOCIATED
WITH GLYCOSYLATED HEMOGLOBRIN 1M THE 35 PARTICIPANTS

Univariable analvsis® Multivariable fm{n’_\'.'rr'.'.'h

Characteristic f-Coefficient P verlue fi-Coefficient P value
General

Age =0.01 0.30 =001 0.24

Gender (reference female) ~1.56 <L0001° ~44 0.0046°

LDL cholesterol 025 001" 0.08 043

Triglycerides 0.30 0.02° 0.19 0.26

PAID score 0.01 003" 0.0l 0.33

Gertatric Depression Scale score 0.06 0.02° 003 0.55

Macrovascular complications 0.28 003" 0.25 0.12
Hubits

Currently physically active =028 004" 0.05 0.78
Sell-assessment

Dhuly frEquﬁni.].r of capillary glucose tests =0.12 S ~(L.04 0.01*
CGM use"

Nonhabhitual 018 0.81 0.32 0.52

Habitual =0.04 016
Hypoglycemia (number of events in past calendar year)

Minor (per month) =0.03 S -(1.02 0.0052°

Severe 0.01 (.58 0L0001 0.97
Insulin therapy

Percentage of daily bolus insulin =0.01 0.03° 0001 083

Use of an insulin pump =0.15 .24 ~(1.04 81

Al variables from Tables 1-3 were analyeed in univariable linear regression. but only the significant results are showed here, with
exceptions for continuous gluwcose monitoring (OGMy use, the number of severe hypoglyveemia events, and the use of an insulin pump.

" All significant variables from univariable lincar regression (F<0.25) as well as use of CGM and the number of severe hypoglycemia
evenis in the past yvear were included in the mulivariable analysis, and age was forced into the model (data not shown). B value=0.26. In a
second analysis strategy for multivariable analysis {data not shown), wsing a backward elimination variable selection model. male gender,
higher frequency of daily capillary glucose test, and number of minor hypoglveemia events in remained significantly associsted with lower
glyveosvlated hemeglobin level, along with a lower Problem Areas in Diabetes (PAID) seore.

Slatntu.a]lv significant difference, P =005,

“Nonhabitnal CGM use was defined as <1 week per maonth, and habitual CGM use was defined as 21 weeks per month, The reference
group consisted of participants who never adopied CGM use.

LDL, low-density lipoprotein,




TABLE 5. UNIVARIABLE AND MULTIVARIABLE REGRESSION AMALYSIS OF YVARIABLES ASSOCIATED
WITH SEVERE HYPoGLYCEMIA EVENTS IN THE PAST CALENDAR YEAR IN THE 305 PARTICIPANTS

Characteristic

Gieneral
Age
Triglycerides
Problem Areas In Diabetes score
Geriatric Depression Scale score
Macrovascular complications (compared with none)
Habits
Currently physically active (compared with no)
Self-assessment
Daily frequency of capillary glucose tests
CGM use”
Nonhabitual
Habitual
Hypoglycemia
MNumber of minor events in past
calendar year (per month)
HF5 total
Insulin therapy
Use of an insulin pump

Univariable analvsis®

RR

1.03
1.22
1.03
1.20
2.37
(.64
0.91

.64
(). 22

1.0
1.03

(141

P varlue

<0.0001¢
0.041°
<0.0001°
<0.0001%
<0.0001°
0.0004°

0.002"
0.001*

(.06
<0001

0.0001"

ol o . b
Mudtivariable analvsis

RR

1.02
1.33
1.01
1.07
1.80
1.10
0.95

1.82
0.30

1.03
1.03

(.50

P verlue

0.04°
0.04
0.47
0.03
0.0004°
(.60

0.22
0.001*

0.0001*
<0.0001*

<0.0001%

The self-reported number of severe hypoglycemia events in the past year was analyzed by Poisson regression modeling. The nsk ratio

(EE) and P value are given for cach vanable.

“All variables from Tables 1-3 were analyzed in univanable Poisson regression, but only the signihcant results are showed in Table 5,
including the number of minor hypoglycemia events in the past year.

All vanables from univanable lincar regression with P <0010 were included in the multivariable analysis.

“Stavstically significant difference, P <005,

YNonhabimal continuous glucose monitoring {CGM) use was defined as <1 week per month, and habitual CGM use was defined as 21
weeks per month. The reference group consisted of participants who never adopted CGM use.

HFS, Hypoglveemia Fear Questionnaire score.




Conclusions

Insulin pump and continuous glucose monitoring
technologies were associated with lower risk of
severe hypoglycemia, while frequent daily glucose
testing was associated with lower HbAlc level.
These findings imply that basic self-management
skill and technology play complementary roles in
glycemic control among older adults with long-
standing T1IDM.
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Background: Multicenter long-term studies of predictors for the
effectiveness of continuous subcutaneous insulin infusion (CSIl) in clinical
practice are lacking. We hypothesized that there are substantially greater
reductions in hemoglobin Alc (HbAlc) in patients with poor glycemic
control and that other predictors may also exist.

Subjects and Methods: We used data from 10 outpatient diabetic clinics in
Sweden and studied CSIlI treatment over 5 years. Patients with HbAlc
values available £ 6 months before starting CSIl and at 5 years were
included (n = 272, 82% of CSllI patients) along with 2,437 contemporaneous
controls on multiple daily insulin injections (MDI). Baseline variables
evaluated were age, sex, diabetes duration, insulin dose, body mass index
(BMI), HbA1c at baseline, and outpatient clinical care unit.




Variable

Sex
Male
Female
Ape (years)
HbAlc
NGSP (%)
IFCC Umﬂnal."mu]]
BMI ikg/m™)
Insulin dose (Ufkg/day)
Diabetes duration (months)
Care Unit 1
Care Unit 2
Care Unit 3
Care Unit 4
Care Unit 5
Care Unit 6
Care Unit 7
Care Unit &
Care Unit 9
Care Unit 10

TABLE 1. BASELINE CHARACTERISTICS

CS8Hl (n=272]

119 (43.8%)

153 (56.3%)
38.6 (11.3) (n=267)
a=172
8.39 (1.30)
68.1 (14.2)
248 (3.4) (n=266)
0.632 (0.372) (n=271)
15.1 (11.2) (n=272)
5.9%

2. 6%

15.8%

21.3%

4 4%

10.3%

19.1%

5.9%

13.2%

1.5%

MDI (n=2437]

1391 (57.1%)
1046 (42.9%)
456 (14.4) (n=243T)
n=2437
8.07 (1.27)

64.7 (13.9)

25.0 (3.8) (n=2,392)
0.671 (0.226) (n=242T)
201 (13.2) (n=243T7)
6.1 %

T.1%

27.6%

7.6%

6. 1%

17.5%

15.0%

6.6%

3.5%

2.9%

P value

<(.001
<(.001
<(.001

(.38
0.09
<(.001
1.0

0.003
<(.001
<(.001

0.32

0.002

0.09

0.78
<(.001

0.24

BMI, body mass index; CSII, continuous subcutaneous insulin infusion; HbAlc, hemoglobin Alc; IFCC, Intemational Federation for

Clinical Chemistry; MDI, multiple daily insulin injections; NGSP, National Glycohemoglobin Standardization Program.
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Results: At 5 years, significantly greater reductions in HbAlc by CSII
compared with MDI were found for patients with higher baseline

Conclusions: Patients with high HbAlc levels have a greater
probability of improved HbAlc after initiating pump therapy,
but effects remain relatively modest even for patients with
poor control. Factors predicting successful insulin pump use
need further study.

1 and £ years revealed a signincant interaction ot insulin pump
therapy only with baseline HbAlc levels (P < 0.001 and P = 0.030,
respectively). The interaction term between outpatient clinical care
unit and CSll treatment was statistically significant for some care
units, with some care units demonstrating a benefit from CSll and
others demonstrating a detriment.




DIABETES TECHMNOLOGY & THERAPEUTICS
Voalumea 17, Numbar 1, 2015

@ Mary Ann Liaber, Inc.
DOl 10.1089/dia. 2014 0131

Dabetes Technoogy & Dherapeutics

ORIGINAL ARTICLE

Long-Term Efficacy of Insulin Pump Therapy
on Glycemic Control in Adults with Type 1 Diabetes Mellitus

Christine J. Orr, MD, Wilma Hopman, PhD, Joy L. Yen, and Robyn L. Houlden, MD



12

10

mean HbA1c %
a1 ]

Oto3 JwEé G112 12 203 do4 4105 Sto6 607 Tto8 Bw10 1015

months monthe months  years years years years years years years years years
prior to post post post post post post post post post post post
pump pump pump pump pump pump pump pump pump pump pump pump
initi : : india i : : it nliation  initiati
(n=200) (n=138) (n=169) (n=186) (n=171) (n=136) (n=95) (n=82) (n=82) (n=66) (n=51) (n=39)

FIG. 1. Mean glycated hemoglobin (HbAlc) and duration of insulin pump therapy.
The mean HbAlc for the study population within 3 months prior to continuous
subcutaneous insulin infusion initiation was 8.68%. At 3—6 months after continuous
subcutaneous insulin infusion initiation, the mean for the entire population dropped
to a nadir of 7.50% (SD=1.0%) (P<0.001). Over the 10-15-year study duration this
mean HbAlc increased to 8.03% (range, 7.78-8.20%) but remained lower than
prepump HbAlc (P<0.001).
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Glycated hemoglobin (HBA1C or AI1C) trend owver time in the 39 patients who
completed >10 years of follow-up. The trend of initial improvement in A1C following
continuous subcutaneous insulin infusion initiation followed by a gradual increase over
time is preserved. The final A1C is lower than the pre-continuous subcutaneous insulin
infusion A1C in the patients completing >10 years of therapy.
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Mean glycated hemoglobin (HbA1c) on insulin pump therapy based on
stratification of patients according to prepump HbA1c. Patients were separated
into three cohorts based on average control attained while on continuous
subcutaneous insulin infusion using thresholds of =7.0%, =8.0%, and =9.0%.
Those with pre-continuous subcutaneous insulin infusion values of >9% showed
the greatest decline in HbA1c level (mean reduction of 2.5% at 1 and 2 years).
Although fewer data points were available for those with an HbA1c level of >10%

on average, a trend of lowered HbA1c with time was apparent.
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TABLE 2.

Premicrors oF MEAN GLyCATED HEMOGLORBIN ON INsULIN PuMe THERAPY

HbAfc

Variable = 7.0 = 8.0 = 9 (Mo = B
Number of patients 8 1O 168 32
Gender

Male 20 (316%) 46 (39.7%) 69 (8B.3%) 9 (11.7%)

Female 18 (474%) 62 (50.8%) 99 (81.1%) 23 (15.9%)
Mean HbAlc before pump start TA4R% 1.93% B.37% 10L36%
Duration (yvears) of diabetes prior to pump initiation 232 233 234 17.7

Apge (vears) at pump start 3947 3686 3678 25.69
Apge <18 vears at pump initiation 3(13%) 10 {435%) 18 (783%) 3 (21.7%)
Total duration (vears) of insulin pump therapy 6.25 6.22 6.12 vl
History of missed appointments L 41 (42.53%) 35 (73.3%) 18 (24.7%)
Number of missed appointments (42 LR 11) 1.25 321
Active smoking () 4 (25%) 11 (6B.8%) 3 (31.2%)

Bblental illness

0 (0% 8 (296%) 20 (74.1%) T (25.9%)

P value

< 7% =0.053
8% =0.219
< 4% =0.183
< 7% < 0.001
< 8% < 0.001
< 4% < 0.001
< 7% =0.722
< 8% =0.227
< 4% = 0.002
< 7% =0.063
<B% =0.15

= 4% = 0.004
£7% =0.578
8% =0.277
< Y% =0.383
< 7% =0.708
< 8% =0.471
< 4% = 0.559
< 7% =0.026
< 8% =0.011
£9% =0.012
< 7% = 0.002
< 8% = 0.001
< 9% < 0.001
< 7% = 0.043
< 8% =0.018
< 4% = 0.085
< 7% = 0.003
< 8% = 0.006
< 4% =0.134




Our study shows in a real world clinic setting, patients
on pump therapy maintain lower HbAlc values over a
1-10-year period compared with their prepump values.
Although HbAlc values tend to rise over time, they
remain statistically lower. Poor pre-pump HbAlc,
missed appointments, mental illness, and active
smoking are predictors of patients who are less likely to
achieve an HbAlc target of £7.0% on pump therapy.




"LONG TERM EFFICACY OF INSULIN PUMP THERAPY
IN TYPE 1 DIABETES (T1 DM) SUBJECTS OF DIFFERENT AGE GROUPS ™ =8 Treatments for Diabetes
A. Scorsone, M. Fleres M, D. Brancato, V. Aiello, G. Saura, V. Provenzano.

FYui] Advonced Technologies &

* (CSll therapy must be initiated only by a trained specialist
team, which should normally comprise a physician with a
specialist interest in insulin pump therapy, a diabetes
specialist nurse and a dietician. (specialist teams should
provide structured education programmes and advice on
diet, lifestyle and exercise appropriate for people using
CSll).



"LONG TERM EFFICACY OF INSULIN PUMP THERAPY B Aivencad Tochmstogios &
IN TYPE 1 DIABETES (T1 DM) SUBJECTS OF DIFFERENT AGE GROUPS ™ ‘E:E' Treatments for Dhabetes
A. Scorsone, M. Fleres M, D. Brancato, V. Aiello, G. Saura, V. Provenzano.

We studied 460 Type 1 diabetes subjects (221/239 men/
women agel4,4 £ 1V0.61 yrs, mean diabetes duration 11 £ 10
yrs, onset age 13.6 £ 10.1), on insulin pump therapy from
2003 to 2010), of different age (Group A < 5 yrs, Group B 5-12
yrs, Group C 12-18 yrs, Group D 19-35 yrs, Group E > 35 yrs).
All subjects were routinely visited every three months during
the follow-up yvears by a multidisciplinary team.

GROUP HbA1lc BMI
2003 2010 2003 2010
1 8.44 +1.42 F.011.03 16.4+1.41 16.6 +1.64
2 a.79.1 1.66 73591101 163 1.3.3 1224+ 2.6
3 8.4231.93 8.10+1.44 19.4+£25 20.5:+ 2.7
< 8.88 +1.48 8.15+1.35 16.9+3.3 17.1+2.6
5 8.44+1.22 .60 1103 L2 £3.54 18.6 + 3.04



"LONG TERM EFFICACY OF INSULIN PUMP THERAPY i o
IN TYPE 1 DIABETES (T1 DM) SUBJECTS OF DIFFERENT AGE GROUPS ™ M'I ) Treatments for Drabetes
A. Scorsone, M. Fleres M, D. Brancato, V. Aiello, G. Saura, V. Provenzano.

* CSll therapy should only be continued if it results in a
sustained improvement in glycaemic control, evidenced by
a fall in HbAlc levels, or a sustained decrease in the rate of
hypoglycaemic episodes.

* |n our study the absence of predictive variables, related to
people selection, influencing from the beginning glucose
control in type 1 diabetic subjects underwenting insulin
pumps therapy and the absence, during a seven years
follow-up, of an age-related effect influencing its success
rate, underscore the pivotal role of the specialist TEAM as
the way to obtain and maintain the optimal glucose control
and quality of life.



" LONG TERM EFFICACY OF INSULIN PUMP THERAPY
IN TYPE 1 DIABETES {T1 DM) SUBJECTS OF DIFFERENT AGE GROUPS ™

] Advonted Technologies &
Jgrz": Treatments far Dhabetes
A. Scorsone, M. Fleres M, D. Brancato, V. Aiello, G. Saura, V. Provenzano.

Variable Coef St Dev T o
Costant 6,9512 0,8853 8,22 0,000
AGE 0,02708 0,08813 0,31 0,875
IMPLANT AGE -0,05130 0,08959 -0,49 0,691
ONSET AGE -0,00111 0,01388 -0,08 0,831
BMI 0,04674 0,03928 1,36 0,114
S=1,248 R-Sq=5,6% R-Sq(adj)=2,2%
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< § yrs,
0,80% 5-12yrs,
0,80%

19-35 yrs, ——
2,49%
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Long-term efficacy and performance of diabetes
management in insulin pump treated Type 1
Diabetic patients.

A.  Scorsonel, M. Fleres!, V. Aiello!, D. Brancato?, G. Saural, A. Di Noto?,
L. Spano!, F. Provenzano?, V. Provenzano’,
IASP & Palermo PO Civico Partinico, Reference Centre for Diabetes and Insulin Pumps, Partinico, Italy.
*University of Palermo, Department of Internal Medicine, Palermo, Italy.

|Materia|s and Methods
We studied 690 T1 DM on insulin pump therapy. We analyzed our
database from 2007 to 2014. We analyzed the effects of different
variables on performance rate (humber of subjects not at A1C ideal
target). Age at onset, at implantation, diabetes duration, BMI,

dropouts rate, A1C level (repeated measures) were studied in order
PZD characterize insulin pump treated subjects.




Long-term efficacy and performance of diabetes
management in insulin pump treated Type 1
Diabetic patients.

Total dropouts rate was 2,8%. 30,2 % T1DM in our database remained
outside our optimal performance curve distribution, with persistent
AIC levels above 8% for more than 24 months.

HbA1c frequency distribution
100+
-+ A1C07-08
B0 -~ A1C09-10
- A1C 11-12
60+ - A1C 13-14

404

20

4 5 6 7 8 9 10 11 12 13 14
HbA1c (%)




Long-term efficacy and performance of diabetes
management in insulin pump treated Type 1
Diabetic patients.

A.  Scorsonel, M. Fleres!, V. Aiello!, D. Brancato?, G. Saural, A. Di Noto?,
L. Spano!, F. Provenzano?, V. Provenzano’,
IASP & Palermo PO Civico Partinico, Reference Centre for Diabetes and Insulin Pumps, Partinico, Italy.
*University of Palermo, Department of Internal Medicine, Palermo, Italy.

Age at onset, sex were not correlated to unstable Alc levels.
Multivariate analysis demonstrated a significant role of age at onset
of Diabetes and lesser time to insulin pump implantation from
diabetes onset (respectively p <0.01 and p <0.001) on A1C level
stability (intended as beetween years difference not above 1%) as
previuosly demonstrated by our group. Loss of stability for more than
24 months was associated to AIC not a target on follow-up (AIC
persistently > 8% p >0.01).




Long-term efficacy and performance of diabetes
management in insulin pump treated Type 1
Diabetic patients.

A.  Scorsonel, M. Fleres!, V. Aiello!, D. Brancato?, G. Saural, A. Di Noto?,
L. Spanol, F. Provenzano?, V. Provenzano®,
IASP & Palermo PO Civico Partinico, Reference Centre for Diabetes and Insulin Pumps, Partinico, Italy.
*University of Palermo, Department of Internal Medicine, Palermo, Italy.

Insulin pump therapy is efficacious in reaching and mantaining
Alc level at target for the majority of T1 DM subjects across
several years. Nevertheless mantainance of AIC ideal levels can
be lost for reasons, not related to our management strategies,
but related to factor linked to T1 DM subject as a person. In our

practice we should change our approach to "insulin pumpers" in
order to support an alternative empowerment strategy apart

from singles evaluation at reference centre visit.
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La percezione del proprio benessere e del ruolo fisico ed emotivo
‘ nei soggetti con DM1 in terapia con microinfusore.

. Fleres, AScorsone, Y Aselle, G Saera A D Maogo, L, Spana, [ Brancate,

Y Provenzano
ASP & Palermno U CIABETOLONGIA PO CNIHCO PARTIMICS CERTROD Ol RIFERIMEMTO:
CAABETOLOGIA E IMPLAMTD MICROIMFUSOR]

Quando decidiamo di intensificare a terapia insulinica mediante
microinfusore, cercando di raggiungere target di HbAlc "ideali", la
percezione del benessere, la soddisfazione per il trattamento, le
percezione di limitazione del proprio ruolo fisico-emotivo non sempre
migliorano, nonostante il raggiungimento dei target suddetti, nei soggetti
con DM1. All'interno dei team multidisciplinari dovrebbe essere dedicato

un tempo maggiore al supporto psicologico (limitazione del ruolo fisico e
rischio di isolamento sociale).
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La percezione del proprio benessere e del ruolo fisico ed emotivo

a nei soggetti con DM1 in terapia con microinfusore. F
- e |
M. Fleres, & fcorsone, Y Asello, G Sawra, A D Moo, L. Spana, D, Brancao,
W Provenzano
ASP & Palermno U CIABETOLONGIA PO CNIHCO PARTIMICS CERTROD Ol RIFERIMEMTO:

DABETOLOGIA E IMPLARTD MICROIMFUSOR]

Materiali e metodi

Abbiamo studiato 50 soggetti con DM 1 per 12 mesi. La frequenza delle loro visite & stata
intensificata a 4 incontrifanno (ogni tre mesi con dosaggio della HbAlc) da parte del team
multidisciplinare. Sia all'inizio dei dodici mesi che alla fine sono stati somministrati i questionari SF-36
e DTSQ (Diabetes Treatment Satisfaction Questionnaire). L'eta media era (M £ 5D) 33,3 £ 18,9 con
eruppi di eta cosi distribuiti A (10-20 ) B (20-50 n= 30) C (>50 ). La durata media del DM 1 era 8,33

7,2 anni.

Premessa e scopo dello studio
| soggetti con diabete mellito di tipo 1 in terapia insulinica mediante microinfusore devono essere seguiti
in modo intensivo da un team multidisciplinare che contenga all'interno, oltre allo specialista
diabetologo, figure professionali quali lo psicologo, il dietista e l'infermiere ad esso dedicato. TaIJ
approccio implica, alla pari di incontri piu frequenti, anche un carico psicologico maggiore. Lo scopo del
nostro studio @ stato quello di valutare se la terapia insulinica mediante microinfusore sia fonte di stress
emozionale e/o disagio anche in presenza di un buon controllo glicemico.




La percezione del proprio benessere e del ruolo fisico ed emotivo
‘ nei soggetti con DM1 in terapia con microinfusore.

Y Provenzano
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A5F & Palerma UOD DIABETOLOGIA PO CWICO PARTIMICO CEMTRO Ol RIFERIMEM T

DABETOLOGIA E IMPLARTD MICROIMFUSOR]

Risultati

MNei gruppi in studio abbiamo osservato la
riduzione significativa dei livelli di HbAlc (%)
rispetto a quelli basali (8,2 £ 0,65 vs 7.91 £ 0,45
p=0.01) ma lo score dei questionari DTSQ ed
SF-36 non si era modificato in maniera
significativa. Alcune aree dell' 5F-36 rivelarono
persino un peggioramento. La limitazione del
proprio ruolo (fisico ed emotivo) e la percezione
della propria salute generale costituivano delle
aree di conflitto e sono rimaste immodificate
indipendentemente dalla riduzione della HbAlc.
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CONCLUSIONS: The study prowded a positive expenence with C3ll as the mitial msulin replacement therapy in newly diagnosed patients with TIDM
with excellent clinical outcomes and apparent prolongations of the honeymoon penod. & remains to be proven by random patient assignment whether
endogenous insulin secretion 15 better preserved with CSll as an initial ongoing treatment modality and whether long-term complications are reduced

by this approach.
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TasLE [, BaseLNe CLINICAL AND METABOLIC PARAMETERS OF ALL THE PATIENTS INCLUDED IN THE STUDY (SECOND COLUMN FROM THE LEFT),
0F THE PATIENTS SUBDIVIDED [NTO Four QuARTILES 0N THE Basis oF THE DURATION OF DisBETES AT PuMP COMMENCEMENT | THIRD-SIXTH
Covusews FroM THE LEFT), aND INTERQUARTILE DiFrerencEs (First Covusy rrom THE RIGHT)

First quartile Second quartile Thind quartile Fourth quartile — Interquartile

All jn=113) in=29 (n=28) n=2§) in=28) differences
Female/male ratio bli53 1613 1216 194 1216 NS
Age (years) at onsel BOL3A (02-108)  BI£35(07-195)  86£56(L0-2080  E726002-207 102254 (05218 NS

Age (years) o pump implant~ 9.615. (08-233)  B2£35(08-197)  B9£3e(L4-204)  05:60(L1-21S0 [LR£5421-31)  P=0OIT
Duration of dibetes at pump 23272175 (1-7260  M.12194(1-61)  TI89:40.0(62-181) 287.602644 (1824000 5780195 (423-126)  ND
commencement (days)

BMI [Lp,.fm | 32300281 R1£20(146-260) 181228 (140-24T) 173440 (146-260) 186226(130-229) NS

Baseline HbAlc (%] GIt1Ni04-148  9RLLT(T3143  90xlBb4-1260  S0L16(68-124)  94211(64-145) NS

Follow-up (years) 40218 (L0-80) 4518 (L0100 36E15(10-70) 4120 (LO-£0) 41218 L0-50) NS
Dhata e mean 5D values (range).

“First quartile versus fourth quarsile, by  test for unpaired data.
BMI. body mass indes; HbAlc, gll.'ms'-lxﬁd hemogloben; ND, not determined; NS, oot significant,




DURABILITY OF EARLY INSULIN PUMP THERAPY
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FIG. 1. Linear relationship between the mean glycosy-
lated hemoglobin (MHbAIc) throughout all the follow-up
and the interval diabetes onset—pump commencement (ex-
pressed as days).
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Glycosylated hemoglobin (HbALc)
at pump commencement baseline
and mean yearly HbAlc of four
guartiles obtained dividing the
sample on the basis of the interval
diabetes onset=-pump
commencement. The bars express
the 50; the horizontal lines on the
bars express the mean values. All
the HbAlc values are expressed as
percentages. Also shown are the
comparizons between HbAlc at
baseline and the mean wearly
HbAlc, from the first wntil the
fourth year [by t test for
independent samples); the fifth
through eighth years were not
considered for statistical analysis
because the number of patients
was small.

By analysis of
repeated measures, within-
subjects effects: *P < 0.001, **P
0.009,***P < 0.001. “For first
versus fourth quartile, by analysis
of wariance for repeated measures:
between-subjects effects, P
0.023, F 5.63; within-subjects
effects, P < 0.001, F = 13.36. *"For
second wersus fourth guartile, by

variance for

analysis of wvariance for repeated

measures: between-subjects
effects, P = 0.045, F = 4_37; within-
subjects effects, P 0001, F

5.15.



Discussion

* The present study shows, in children and adolescents with TIDM treated
with insulin pumps, a significant and durable reduction of HbAlc level

from the pump commencement until the sixth year of follow-up.

* The magnitude of HbA1lc reduction (0.9%) was higher than previous RCTs
and observational studies, despite the negligible use of sensors in our

study.

* The interval onset—-commencement is a linear predictor of mean HbAlc
throughout the follow-up: the earlier the pump commencement (within six
months from diabetes onset), the better the pump effectiveness and

durability

Brancato D et al. Diabetes Technal Ther 2014
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Discussion

*The present observational study suggests that an early pump commencement
in children and adolescents with TIDM provides lower and more durable
HbAlc values than a late commencement, independent of other factors, such
as baseline HbAlc, age at diagnosis, or age at commencement.

* |t is possible that the better glycemic control observed in our study in the first and
second quartiles is related to a better preservation of residual b-cell function; in other

words, an early pump commencement could prolong the honeymoon phase.

However,we cannot confirm or exclude this hypothesis because of the lack of data
about C-peptide levels during the follow-up.




‘The present observational study suggests that an early pump commencement in

children and adolescents with T1IDM provides lower and more durable HbAlc
values than a late commencement, independent of other factors, such as
baseline HbAlc, age at diagnosis, or age at commencement.

The applications of new technologies to diabetes management could produce
interesting results,34 but further studies are needed to confirm the relevance of
an early commencement of insulin pumps on long-term outcomes in individuals
with T1DM.
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Insulin Pump Therapy Started at the Time of Diagnosis:
Effects on Glycemic Control and Pancreatic fi-Cell
Function in Type 1 Diabetes

Eathren M. Thrailkill, M.D., Cynthia 5. Marsaa, B.M., Christopher Sweanngen, PhOe,
kdallik Ratliganti, Ph.D., Kathy Edwards, B.N., Alba E. Marales, MO,
Stephen F. Kemp, MO, J. Paul Frindik, M.O., arnd Jobn L. Fowlkes, kO

Results: Initiation of pump therapy within 1 month of diagnosis resulted in consistently higher mixed-meal
tolerance test-stimulated C-peptide values at all time points, although these differences were not statistically
significant. Nonetheless, improved glycemic control was observed in insulin pump-treated subjects (more time
spent with normoglycemia, better mean HbAlc), and pump-treated subjects reported comparatively greater
satisfaction with route of treatment administration.

(" Conclusions: Initiation of insulin pump therapy at diagnosis improved glycemic control, was well tolerated, and)
confributed to improved patient satisfaction with treatment. This study also suggests that earlier use of pump
therapy might help to preserve residual f-cell function, although a larger clinical trial would be required fo

\_confirm this. J




Discussion

Other intervention studies, but with a short follow-up duration (<24

months), showed that an early pump commencement has a favorable effect

on residual beta-cell function and glycemic control
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ThrallTKRA, et al, Diabetes Technol Ther 2011:13:1023-30

RESULTS: Initiation of pump therapy within 1 month of diagnoss resulted in consisiently higher mosed-meal toierance lest-stimulated C-pepbide values
at all time paoints, aithough these differences were not statistically significant. Nonetheless, improved giyoemic conirol was obsenved in insulin pumg-
treated subjects (more fime Spent with normogiycemia, better mean HbATC), and pump-irealed subects reporied comparalively greater safisfaction

with route of Ireatment administration
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Discussion

Other intervention studies, but with a short follow-up duration (<24
months), showed that an early sensor augmented pump (SAP)
commencement has a more favorable effect on residual beta-cell function

than pump alone, among subjects 12-16 yrs old

Pediatric Diabetes

Sensor-augmented pump therapy from the diagnosis b R
of childhood type I diabetes: results of the Pacdiatric Onset ===~~~ -

Study (ONSET) after 12 months of treatment i ,
’ Original Article

(1 hordasoari « £, Pankiwska B Rami- [ hapelen

R Covtte R, armans K LN, Ksp: Sensor augmented pump therapy from onset

e of type 1 diabetes: late follow-up results of the
Pediatric Onset Study
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Discussion

However, the DCCT/EDIC ]ﬂurnal of Mﬂdicine
demonstrated that the most Bllaplghc 54 e s Mt iy
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PROGRESSION OF LONG-TERM COMPLICATIONS IN INSULIN-DEPENDENT DIABETES
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Discussion

Impact of C-Peptide Preservationon

Metabolic and Clinical Outcomes in Short Report: Pathophysiology
the Dl abEtES Cl'.l'ﬂtrﬂl and Insulin sm.etmn meaSure!:I by stuwulated_t-peptnde in
g . - long-established Type 1 diabetes in the Diabetes Control
C'ﬂmpllﬂatlﬂﬂi Trial and Complications Trial (DCCT) Epidemiology of Diabetes
Interventions and Complications (EDIC) cohort: a pilot
John M. Lachin'?, Paula McGee', Jerry P, Palmer™, for the study
DCCT/EDIC Research Group

P. MoGee', M. Steffes®, M. Nowicki®, M. Bayless”, R Gubitosiklug®, P. Cleary”, ). Lachin',
1. Palmer® and the DCCT/EDIC Research Geoup
Diabetes February 2014 vol. e R e
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The Diabetes Control and Complications Trial (DCCT) showed that an early g

intensive insulin therapy resulted in:

L=
LT ]

- alonger retention of residual endogenous insulin secretion

- lower HbAlc levels

L3
1

- reduced risk of diabetes complications than conventional therapy

(DCCT Research Group, Ann Intern Med 1998; Steffes et al,, Diabetes Care 2003)
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ARTICLE

The majority of patients with long-duration type 1 diabetes
are insulin microsecretors and have functioning beta cells

BAchund & O s Ang e 15 Tonss s el B 7. Homiee s Conclusions/interpretation Most patients with long-duration

Bridget A. Knight - Beverley M. Shields - Riclard J. Brown - type 1 diabetes continue to secrete very low levels of endog-

AR D s Tt T e enous insulin, which increase after meals. This is consistent
with the presence of a small number of still functional beta
cells and implies that beta cells are either escaping inmune
attack or undergoing regeneration.

Diabetalogia 120147 57:1-3
00 10 T ] 250 35 DO
COMMENTARY

Why were we wrong for so long? The pancreas of type 1 diabetic
patients commonly functions for decades

DBenise L. Faustiean

he take-home message of the paper by Oram and colleagues is that a
large fraction of patients with long-standing diabetes have low-level,
but persistent functioning of pancreatic islet cells. This implies that
most individuals with long-term type 1 diabetes should perhaps now
be given the same opportunity as individuals with new-onset disease
to participate in clinical trials on immune intervention therapy seeking
to preserve insulin secretion if innovative ideas to halt long-standing
autoimmunity, not just acute autoimmunity, can be thoughtfully
devised.



} Discussion

ARTATEENE L SN PR LR

The Effectivensss amd Duralklaility of am Eacly
Insulin Pumnp Therapy in Children and Adolsscsnts

willth Typee 1 Diabetas PMallitus

It is possible that the better glycemic control observed in our study in the
first and second quartiles is related to a better preservation of residual b-

cell function; in other words, an early pump commencement could prolong

the honeymoon phase.

However, we cannot confirm or exclude this hypothesis because of the lack

of data about C-peptide levels during the follow-up.

Brancato D et al. Diabetes Technol Ther
2014
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Insulin pump therapy, multiple daily injections, and
cardiovascular mortality in 18 168 people with type 1 diabetes:
observational study

Isabelle Steineck,” Jan Cederhalm,? Bjom Eliasson,” Araz Rawshani,* Katarina Eeg-Olofsson,?
Ann-Marie Svensson,* Bjgrn Zethelius,™® Tank Avdic,® Mona Landin-0sson,” Jehan Jendle® Soffia
Gudbjornsdattir®* the Swedish National Diabetes Register

Fatal!mon-fuial coresary hean disenss Fatal cardiveascular dissase

m— |l puUmp 1
=== Mullipl2 duily mgeciions

Lo raemde 15 P20 00 Lo rank cesr Pk 0si]
=i
Fuiimg
i 11 13 12 £ 11 13 b8} o 1 A F| 14 1 i ¥
1441 2441 2420 i -1 2171 FR Bl *0a2 (R3] il 1441 2411 417 L] 1182 210% 1504
InjmciEns
=] 158 16A 1%9 nr 173 13% 139 o T Cb] [].] Bl A4 L a0
15 788 15727 15 &BF 1% 32% U4 948 14 T17 130PE SE2% 15727 1% 730 15577 154173 1% 32% U% o84 171504 10221

Faral!mon-daial cardesvasoelps dissass Tadal marialiny

Sureival %]
z o
= ]

i

T

a2 1
Log ramd s B0, 008 ] Log rank cest Polk 0]
Ll
(4] 1 .l 4 & .1 (-] r [+ 1 " 4 N -1 [ r
Fum Years Years
15 16 15 1 k- A1 F. 1 1 1] 141 e 15 141 1 =] 1t 1=
JRaq Jaa FOE R Fing JA&E raat il -1 P ik JRE] Jaij 8 i Fii 2 p i b a1 1504
InjeEcgipns
=] 18% 200 195 17Y 204 165 148 o 1%0 184 LEA 161 174 157 115

IR 73T 15737 19467 15176 T4 88F 14630 12 9PRa FF1R 15 FEF Q1R T27 15 99T 154173 1% 32% UR o84 13504 10 331

Fig 1| Kaplan-Meler crude survival cumves o 12168 individuals with type 1 disbetes according to treatmant with insulin
puEmnp therapy of multiple daily injections. No of cases and individuals at risk are given in each growp




Insulin pump therapy, multiple daily injections, and
cardiovascular mortality in 18 168 people with type 1 diabetes:
observational study

Isabelle Steineck,” Jan Cederhalm,? Bjom Eliasson,” Araz Rawshani,* Katarina Eeg-Olofsson,?
Ann-Marie Svensson,® Bjom Zethelius, ™t Tank Avdic,® Mona Landin-0lssan,” lohan Jendle,® Soffia
Gudbjornsdattir®* the Swedish Mational Diabetes Register
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| | Patients with =3 hypeglycaemic events during follow-up

This nationwide observational study of individuals with
type 1 diabetes shows that treatment with an insulin
pump was associated with a considerable reduction in
risk of fatal coronary heart disease, fatal cardiovascular
disease, and all cause mortality. Whether the results
reflect the physiological consequences of insulin pump
treatment, the clinical management that pump users
receive, or the educational aspects of having the pump
remains elusive.
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