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Diagnosis and Classification of pmerican Digh@ Rsoiatio
, ’ AS)
Diabetes Mellitus $O%
o .
Criteria for the diagnosis of diabetes \@\\@(\ ‘ \\z\'{\

A1C =6.5%. The test should be performed in a la borate(fq\using a od that is
NGSP certified and standardized to the DCCT asgay: ‘
> <N
OR o\ N

S
FPG =126 mg/dL (7.0 mmol/L). Fasting is g@ﬁ}?ed as n&c’élnric intake for at least 8 h.*

%6 COR O{Ne

Two-hour plasma glucose EZOGB%E/dL (1;5.03\?1m0I/L] during an OGTT. The test

should be performed agcglﬁ?:ribeq ya%e World Health Organization, using

a glucose load congaé@g the gg}l?d\( lent of 75 g anhydrous glucose dissolved in

water.* X2 R

o &9 OR

o RO . o
In a p@t@a?wnh ch@Q symptoms of hyperglycemia or hyperglycemic crisis,
anba\’%om plfa\%[ﬁg glucose =200 mg/dL (11.1 mmol/L).
- =
@}rno\’;he a %Qﬁ’ce of unequivocal hyperglycemia, criteria 1-3 should be confirmed by repeat

tesgneg.’é

Diabetes Care 37, Suppl.1, 2014



Curva da carico orale di glucosio (OGTT): norme di esecyzione
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e Da almeno una settimana: AR
A
- Dieta equilibrata con almeno 150 %é\d?e
&
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- Interruzione farmaci dlab@&)gen!\@(e
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Curva da carico orale di glucosio (OGTT)
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Prevalence (%) estimates of diabetes (20-79 years), 2013

<4 ®7-9
4-5 @9-12
®5-7 ®:12

IDF Diabetes Atlas , Sixth edition, 2013



Number of people with diabetes (20-79 years), 2013

<100,000 @® 1,000,000-10,000,000
100,000-500,000 ® 10,000,000-20,000,000
® 500,000-1,000,000 @ >20,000,000

IDF Diabetes Atlas , Sixth edition, 2013



Prevalence (%) of undiagnosed diabetes (20-79 years), 2013
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IDF Diabetes Atlas , Sixth edition, 2013



Number of people with diabetes (20-79 years), 2013
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IDF Regions and global projections for the number of people with diabetes
(20-79 years), 2013-2035 @9’

Fo°

W s

IDF | @3 35  INCREASE
REGION %
® Africa 6*\}3 ‘ 1%@& 41.4 109%
® Middle East and North Africa %6 é\?d.é 67.9 96%
\® D
@ South-East Asia ‘n(g\u n(eg 72.1 123 71%
\\d :
® South and Central America AQQ O, 9\\’ 24.1 38.5 60%
® Western Pacific %\Q :\('\\(\g 138.2 201.8 L6%
N\ NS
@ North America ag@@?rihbean 60\ 36.7 50.4 37%
®Euope 2%  @° 56.3 68.9 22%
World 2% 2N 381.8 591.9 55%
‘\@Q N\
S N\
Q@
o
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IDF Diabetes Atlas , Sixth edition, 2013



Prevalence (%) estimates of diabetes (20-79 years), 2010
European Region
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Subjects

IDF Diabetes Atlas , Sixth edition, 2013



Prevalence (%) of Diabetes in Italy — The Casale Monferrato Study

.

Prevalence (%)

6(6 1988 2000
N

FPG >140 mg/dl or 2hPG >200 mg/dl Bruno G et al. Nutr Metab Cardiovasc Dis 18: 39-45, 2008



New cases of type 1 diabetes (0-14 years per 100.000 children per year), 2013
, SO ,

<1.5 ®8.5-14 - No data
1.5-5 ® 14-24
®5-8.5 ®:>24

IDF Diabetes Atlas , Sixth edition, 2013



Incidence of type 1 diabetes in children aged 0—14 years, by geographical
region and over time: Estimated global incidence of T1DM, by regio\B@ﬁf 2011

;\ﬁ
<
‘ 0‘\?")
- O

101-9-4
[195-186
18.7-31-4
315431 , QY
= 4}}%@
N

¥

Atkinson MA et al. Lancet 383: 69-82, 2014



Time-based trends for the incidence of type 1 diabetes in children ages 0—-14
years in areas with high or high-intermediate rates of disea%g}@’
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Atkinson MA et al. Lancet 383: 69-82, 2014
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Number of older people with diabetes (60-79 years), 2013

/’

< 50,000 @® 500,000 to 1,000,000
50,000 to 100,000 @® 1,000,000 to 10,000,000
® 100,000 to 500,000 @ > 10,000,000

IDF Diabetes Atlas , Sixth edition, 2013



Distribution by Age of Persons With Self-Reported Diabetes

NHANES III*
(n=1,026) (n=3,053)

21.8 % 21.8 %

\}QQQ @(é
Qo"o\ (\.‘ 18-44years |l 45-64 years i =65

WO O
O *N%ﬁ&% III=Third US National Health and Nutrition Examination Survey (1988-1994)
?e( TBRFSS=Behavioral Risk Factors Surveillance System (1995)

Saaddine J]B, et al. Ann Intern Med 136:565-574, 2002



Prevalence of diagnosed diabetes by age

NHANES 1988-1994 and 2005-2006 @\oc’z\"’”
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Prevalence of diagnosed
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40-59
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Cowie CC et al. Diabetes Care 32

: 287-294, 2009



Prevalence of diagnosed type 2 diabetes in the Casale Monferrato
study, by age group, in 1988 and 2000 ¥
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Bruno G et al. Nutr Metab Cardiovasc Dis 18: 39-45, 2008



Type 2 diabetes is NOT a mild disease

oEm
xO
0%
OV
o\
Diabetic - B\
retinopathy & = _ \\\'&Stroke
\ L .2 0 1.8-fold

\ | S A\
Leading cause . ) @6 increase in stroke3

of blindness
in working-age adults?

Cardiovascular
disease

75% diabetic patients
die from CV events*

Diabetic 5
nephropath . .
phropathy \’0 Diabetic
Leading cause o e | neuropathy
end-stage renal dlé% ‘\O(\ - Leading cause of non-
(\\ (6 L /ﬁ; / % % . traumatic lower extremity
oo (\@ i /T amputations5
‘\@Q O
\®) e@
,&Q
Q@( 1Fong DS, et al. Diabetes Care 2003; 26 (Suppl. 1):599-S102. 2Molitch ME, et al. Diabetes Care 2003; 26 (Suppl. 1):594-598.
3Kannel WB, et al. Am Heart J 1990; 120:672-676. “Gray RP & Yudkin JS. In Textbook of Diabetes 1997.

SMayfield JA, et al. Diabetes Care 2003: 26 (Suppl. 1):S78-S79.



Deaths attributable to diabetes (20-79 years), 2013

@® 8,000-40,000 ~ No data
100-1,500 @® 40,000-100,000
® 1,500-8,000 ® > 100,000

IDF Diabetes Atlas , Sixth edition, 2013



Nature of the relationship between mean hospitalization glucose and in-hospital

mortality (unadjusted analysis) I
O™
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Unadjusted Association Between Mean BG and In-(\l;g@pital I}\/Iortality
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Kosiborod M et al. Circulation. 117:1018-1027, 2008



Nature of the relationship between mean hospitalization glucose and in-hospital

mortality (adjusted analysis) m(‘;\fo'
SO

Association Between Mean BG and In-Hospital l\@(i@hty
After Multivariable Adjustment (Reference: Mean B,gi\\l to <110)
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All-cause mortality rate among people with and without dlabetes

20

Deaths/1000 person-years

O
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N &9
é\.\ <
‘ @QO \)0‘0
0\ *Rate éﬂ%rence between 1997/1998 and 2003/2004, —-5.2; P < 0.02 for trend
o
el

¢

Gregg et al., Diabetes Care 35: 1252—1257, 2012



CVD mortality rate among people with and without diabetes
\(\g\@’

10 e *
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é{\.\ 9 NHIS Sample Periods
o N
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0 *Rate éﬂ%rence between 1997/1998 and 2003/2004, —4.0; P < 0.001 for trend
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Gregg et al., Diabetes Care 35: 1252—1257, 2012



All-Cause Mortality in T2DM: Verona Diabetes Study .,

O\o‘é
Diabetes-related @
Disease Digestive Disease 0\
13.9% 79
’ > Q\H&rs ’i\

Neoplasms
22.2%
External Causes
3.4%

Unknown
3.4%

‘ SO
I CVD
SON= 5816&?45 -96 yrs) 41.8%
10-yea|; géflow-up (1986-1996)
?\O

Brun E.et al. Diabetes Care 23:1119-1123, 2000



Deaths attributable to diabetes in Italy - 2010
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Number of subjects

30000 -

\O2
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IDF Diabetes Atlas , 2010



Reduced Life-expectance with Diabetes

US Adults Aged 55 to 64 in 1971 to 1975 el
O
O°
Median Life Expectance (\,06\
. ) X
30 m No Diabetes o\’ p\ca
25 | Diabetes c)\é@ &

25 -

Years

Men

Gu K, et al. Diabetes Care 21:1138-45, 1998



Mean diabetes-related health expenditure per person with diabetes (20-79 years)
(USD), 2013 ,\6}@'
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<50 ® 1,500-3,000 © No data
50-500 ® 3,000-6,500
® 500-1,500 ® > 4,500

IDF Diabetes Atlas , Sixth edition, 2013



Economic Costs of Diabetes, 2007

o
Sy
O
- Cost of Diabetes Model (\@6 N
\\
- Total cost of diabetes: $174 billion I A\ 6@\\@

9\
— $116 billion: excess medical ex e%Qi‘ tureg\\fo@

- $27 billion to treat dnab%géis dlrecﬂ?

- $58 billion to treat qta%etes eFated chronic
complications at{:ﬁi’:uted to diabetes

- $31 b||||on(§\a;®ess mg;ﬁ%al costs
— $58 b|||| q'educq\db\%atlonal productivity

Q(b % 0(\
Q OO
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B\ @
‘@Qo &\'a
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(2

American Diabetes Association. Diabetes Care. 2008;31:596-615.



Medical Expenditures Attributed to Diabetes, 2007

\,\\Og
3©
‘ 0\@“
- Hospital inpatient care (50%) (\@6\ N
\ « O\
- Diabetes medication and supplies (12%k N\ \&@\\@
S
- Retail prescriptions to treat comphg&ﬂons o,g\\d@betes (11%)
N\
- Physician office visits (11%) \g\’b@ 66\6
) @0 \QQKQ
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‘ 0%6 66\
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American Diabetes Association. Diabetes Care. 2008;31:596-615.



Costs incurred by people with a diagnosis of diabetes in 2007

AR
2%
O
- Average annual expenditures: $11,744 | (\@6\ .
i i \Y e
— $6,649 attributed to diabetes ‘e@\\@ \6@\\@
\

S
- On average, people with diagnosedgdﬁ%ete%b@?e medical
expenditures ~2.3 times highe\géh%n thggé\\uithout diabetes

— ~$1 in $5 health care dgtl%c}'s IS 3@% caring for someone
with diagnosed diabetes <"
— ~$1in $10 h%a\!)tﬁ\ocarq ars is attributed to diabetes

G i
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American Diabetes Association. Diabetes Care. 2008;31:596-615.



Health resource use attributed to diabetes, 2007 . >

)

Health resource

Institutional care Oc',\e ‘ SN
Hospital inpatient days 2,115\\?}% 7,586,\° 14,562 | 24,262
Nursing/residential facility days 1,‘2&9‘ 11, 43,687 56,059
Outpatient care Oed\) | ot ’
Office-based physician visits ¢~ 7,35%{" 26,552| 30,808 64,713
Emergency visits o 49 1,984 2,084 5,567
Hospital outpatient and _3° 307 2,535 1,888 5,730
freestanding ambul ',\Q
surgical center, )5| (\@\@
Home health (\Q\ 0 8,939 18,449 27,388
Hospice cg; ays ) 4 22 165 192
Retail pfe crlptlo(;{@\ 15,181 | 71,295 88,841 175,317
0°
’\@Q \)0
\®) “e@

American Diabetes Association. Diabetes Care. 2008;31:596-615.




Indirect costs attributed to diabetes, 2007

Total cest

attrintable iroportion
to diabetes of indirect

Cost component Productivity loss ($ billions) costs (%)
Work days absent 15 million Aq\agk@‘ ,\6@-5 4
N\ >~
Reduced performance at 120 m &ﬁgn days <% 20.0 34
work " oY
Reduced productivity ‘ c® &7
days for those not in <g\0 6 milkigh@days 0.8 1
labor force " )X R A
o 4@@0000 people, 107
: ) ’ ’
Permanent drl)so%bdﬁy A O‘Q million days 7.9 14
Mortality,©° o0 | 284,000 deaths 26.9 46
N\ N\
Totah® D 58.2 100

American Diabetes Association. Diabetes Care. 2008;31:596-615.



Mortality costs attributed to diabetes, 2007

Qo
>
o
Deaths attriqu\(@l%ﬁ diabetes
N0 of .,@@I'ﬁe of lost
é\e\(b totalof productivity
Primary cause Total US 0 N (millions of
of death deaths  DPdths . [S\deaths dollars)
Diabetes 77,000 [,3°77,000,% | 100.0 9,520
Renal disease 43,00g‘\\@\' {5}35)0 57.4 2,116
Cerebrovascular = "
i ,000 132 59,000 37.6 3,849
isease O . oY
. o o
Cardiovascular i
disease P A(z\%\sgbﬁo 123,000 16.5 11,417
Total @ @ NA* 284,000 NA* 26,902
O 2
S o
o¥ o
\0) N\
K\Z
< o
Q@

American Diabetes Association. Diabetes Care. 2008;31:596-615.



Economic costs of prediabetes and diabetes, 20073

%
OV
Higher medical costs: $153 billion @“66\ "
N S
Productivity loss: $65 billion e’@\\@ \6@\\6
N S
Total cost: $218 billion+ oo \\0@
Q\\® ) 6{\@

— $174.4 billion for diagnosed gi@betese@‘?’\
- $18 billion for undiagnoged diabete§
— $25 billion for predjgb%%es 65\%

\
— $636 million foggie%tatigué?%iabetes

% N :
Total burden for each éh%encan, regardless of diabetes status:

700 an "ﬁ o
$ Q'\léa Yy «®

) A\
N\le e

American Diabetes Association. Diabetes Care. 2008;31:596-615.



Reducing the Burden of Diabetes &2

Burden of diabetes, complications on mdmdug&é healt\h care
system significant \\@\\ @\\@

Much of the cost is preventable throgg&

— Improved diet and exercise \fo">\\ 6\

— Prevention initiatives to@@ﬁuce %@%alence of diabetes,
comorbidities o 60‘

— Improved care f@opeoplge@ith diabetes to reduce need for
costly complgéa |ons\ AH®

Understanbda*l?g ecomﬁmc cost, major determinants of costs,

can he{p‘?nfor fnotivate decisions to reduce burden
\\q Qex"v\

American Diabetes Association. Diabetes Care. 2008;31:596-615.
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‘\0 .

Diagnosis and Classification of pmerican Digh@ Rsoiatio
, ’ AS)
Diabetes Mellitus $O%
o .
Criteria for the diagnosis of diabetes \@\\@(\ ‘ \\z\'{\

A1C =6.5%. The test should be performed in a la borate(fq\using a od that is
NGSP certified and standardized to the DCCT asgay: ‘
> <N
OR o\ N

S
FPG =126 mg/dL (7.0 mmol/L). Fasting is g@ﬁ}?ed as n&c’élnric intake for at least 8 h.*

%6 COR O{Ne

Two-hour plasma glucose EZOGB%E/dL (1;5.03\?1m0I/L] during an OGTT. The test

should be performed agcglﬁ?:ribeq ya%e World Health Organization, using

a glucose load congaé@g the gg}l?d\( lent of 75 g anhydrous glucose dissolved in

water.* X2 R

o &9 OR

o RO . o
In a p@t@a?wnh ch@Q symptoms of hyperglycemia or hyperglycemic crisis,
anba\’%om plfa\%[ﬁg glucose =200 mg/dL (11.1 mmol/L).
- =
@}rno\’;he a %Qﬁ’ce of unequivocal hyperglycemia, criteria 1-3 should be confirmed by repeat

tesgneg.’é

Diabetes Care 37, Suppl.1, 2014



(3

)
> The diagnostic test should be performed using a method c%@iﬁed by the
National Glycohemoglobin Standardization Progragv<> (NGSP) and

standardized or traceable to the Diabetes Control\@ﬁﬁ Con%{w%atlons Trial

©
N\
6\\’& \6{\’0

> As with most diagnostic tests, a tegg\i'\ewlt d{g@nostlc of diabetes should be

(DCCT) reference assay.

repeated to rule out Iaborator\g\e?‘ror
S°

\O Q°
g (@
> If two different tgg@ (e.g ,\gﬁé and A1C) are both above the diagnostic
threshold, th%ﬁagnosg\@?dlabetes is confirmed. If two different tests are

& =

avallabI%QhQan ||1ch9|dual and the results are discordant, the test whose
ﬂqﬁ IS ab&yé the diagnostic cut point should be repeated, and the

Qlagnog\ls‘?s made on the basis of the confirmed test.
(
Q@

Diabetes Care 34, Suppl.1, 2011



Prevalence of retinopathy by deciles of the distribution of FPG,

. . >
2HPG, and HbA1C in Pima Indians )
Sl
] \
1% —rra §O 9
15 2
- e 2-1 PG \’o\\
: @
) - -®= A1C \Z SN
z 10 - §
£ _
g ]
=
E -
o 5 —
: 6\0
-\(b CFRY -, S A
@Qy‘r I{\(i\Q |
FPQ@%%,ML} 0@8- 89- 93- 97- 100- 105- 109- 116- 136- 226-
W@ &

"\

‘@Qog\ﬁ-h F*G\Ii){\ngﬂﬁ} 38- 94- 106- 116- 126- 138- 156- 185- 244- 364-
\!

© ,&&"%ME{%} 3.4- 48- 50- 52- 53 55 57- 6.0- 6.7- 95

Q<



Prevalence of retinopathy by deciles of the distribution of FPG, 2HPG, and
HbA1C in Pima Indians ‘,,Q\@

16

10 -

Retinopathy (%)

o i
FPG (mgga@ 70- OQ@ 93- 97- 100- 105- 109- 116- 136~ 226-
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Diabetes Care 20:1183-1197, 1997



Prevalence of retinopathy by deciles of the distribution of FPG, 2HPG and
HbA1C in Egyptians
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Diabetes Care 20:1183-1197, 1997



Prevalence of retinopathy by deciles of the distribution of FPG, 2HPG, and
HbA1C in 40- to 74-year-old participants in NHANES III‘,\Q’O’

\V
o
N\
OV
&N
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15 iy & @ ;
= ] +-2hPG ™ Na
z ..
s 197
= J
o
= ]
x 57
o
FPG (mg!dl,g(b\gdz- O{@Q 80- 93- 98- 98- 101- 104- 109- 120-
9
2hPG ( &'y ® 75- 8- ©4- 102- 112- 120- 133- 154- 195-
N ©
H&uﬁh: (%) 3.3- 4.9- 5.1- 62- 54- 55 56 57- 5.8 &.2-
\o O
%) \Z
K\Z
°
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Diabetes Care 20:1183-1197, 1997



Prevalence of retinopathy by 0.5% intervals and severity of retinopathy in

participants aged 20—79 years ‘,\Q‘\@’
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International Expert Committee. Diabetes Care 32:1327-1334, 2009



Advantages of AIC testing com- -
pared with FPG or 2HPG for the diagnosis of ,30®

e\
diabetes 0\'230
® Standardized and aligned to the DC?}\CGI:? \fa\\\(b'

UKPDS; measurement of 0111(286@15 le@é@\
%0
well standardized A° &
® Better index of overa&])\@lyceméaéxposure
and risk for lonor-@é‘rm cQ ications
@ Substantlak

]5(‘51%55 blg;l;%m variability
® Substa@@ﬁly 1e%®reanalyt1c instability

Qal‘?eed f%;o@istmo or timed samples
@?(Relatl\gel? unatfected by acute (e.g., stress
\\*6 ogeﬂ’ness related) perturbations in Olucose
O\foQ 0‘\?6\7615
‘fo“ ® Currently used to guide management and
Q¢ -
adjust therapy

International Expert Committee. Diabetes Care 32:1327-1334, 2009



(mg/dL)

Average Glucose

¢ N HbA, (%)
AG=aver@@glucose.

Nathan DM, et al. Diabetes Care 31:1473-1478, 2008



g\@
Correlazione tra livelli di HbA,. e glicemia plaswﬂma

media basati sullo studio ADAG &
! 6"
6 ?ngfdi@@
7 6&91 54 m@:m
U
8 S 4»‘83 mg/dl
° (.\o@o @ 212 mg/dl
10 o | @ 240 mg/dl
S 9
&
, «AQ“Q* ,é\0<\ 269 mag/dl
o™ e
29" 140 298 mg/dl
O¥ 6(6_



Hemoglobin Alc distribution by ethnicity in U.S. children and young adults
ages 5—24 NHANES-III, 1988-1994 e\

20 -

20 -

18 -

Percent

HbA1c %

Saaddine B et al. Diabetes Care 25:1326-1330, 2002



Differences in HbAlc by Race and Ethnicity among Patients with Impaired
Glucose Tolerance in the Diabetes Prevention Program &\

‘Oe\o\v )
O
o\
oo X
. (g\ AN .
White Black Hispanic_ \XO' America Asian

n 2117 792 ~ 8@6 /9\74 167
| o
HbA1c (%) 5.80 + 0.44 6.19 £ 0.59 Q\\%.BQ + 0.4%5){\ 5.96 + 0.46 5.96 £ 0.45
Adjusted HoAtc (%7 5.78 6.1 GO e@@ 6.12 6.00

? Adjusted for age; sex; education: marital status: BMI gﬁ\mrcumfere ‘:b%od pressure; fasting, 30 min, and 120 min plasma glucose;
glucose area under the curve; fasting msulln ﬁed insulin é;&pr&e homeostasis model assessment of insulin resistance; and
hematocrit. All differences p < .0001 adJUéQ@ mult|ple c Sﬁ on. Results were not changed using common criteria for BMI and
fasting plasma glucose.

Herman WH et al. Diabetes Care 30: 2453-2457, 2007



Proportions of subjects with using three different criteria (Alc, DM, ,,,WHO or
DM;..;,¢): The Insulin resistance Atherosclerosis Study (IR@’O’

‘,b‘o@‘\v
18 - n=855 6\0\
15,4 \\’<’>°® o
g 1O ’ N\
o 14 -
1S
3 12 -
n u
w 9
Y
n .Qa
g lE
T =)
S
6 S
S 3
|
Q.

WHO FPG>126

Lorenzo C et al. Diabetes Care 33:335-337, 2010



Undiagnosed diabetes in the U.S. population aged >20 years by three
diagnostic criteria—NHANES 2005—-2006 Ao

FPG 2.5%

Alc 1.6%

Q° ‘
G\QQ eV
) ,OQ@SZ-h glucose 4.9%
Q@

Cowie CC et al. Diabetes Care 33:562-568, 2010



Venn diagram representing the percentage of A1C, Fasting and 2-h Post-load
Plasma Glucose Criteria to Diagnose Diabetes in 1019 Italian CaucaSians

N\~ =~
S

WS
203 $iiBjects with T2DM
(19.9%)

Marini MA et al. NutrMetab Cardiovasc Dis22: 561-566, 2012
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Comparison of A1C, Fasting and 2-h Post-load Plasma Glucose Criteria to

Diagnose Diabetes in 1019 Italian Caucasians A
o
0%
OV
S
\’3‘\‘?}06 ‘\"c‘g\
: AN 358,
Alc <6.5 & Aé@@
N
%ﬂ
FPG <126 mg/dl FPG >126 mg/dl \\@ FPG <a§®}|g/dl FPG >126 mg/dI
and and/or and/or
2-h PG <200 mg/dl | 2-h PG >zoo@§ di (émé’aoo mg/dl | 2-h PG >200 mg/dl
€
ECAY.
n 816 1,S% 88 , O 44 71
& il o@g
Proportion 80.1% © 8.6% 4.3% 7.0%
. \(\6

Marini MA et al. NutrMetab Cardiovasc Dis22: 561-566, 2012
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Classificazione eziologica del diabete mellito
o

\v
O

<O
Diabete mellito gestazmnale

E causato da difetti funzionali analoghi a gﬁé\ﬁl dgle%ﬁabete tipo

2, viene diagnosticato per la prima V%H}S durabnt@la gravidanza e

In genere regredisce dopo il par&é er Q@ﬁlpresentarm spesso a
0

distanza di anni con le cag@tterlstgh@ del diabete tipo 2.
o 2
o9 %\Q@g
Solitamente mgm%e n@ﬁ seconda parte dalla gravidanza, per
cui IepochthQtlmglé\%er lo screening é la 24-28ma settimana di

NN <
ge%; one. \)0’0

o5&
et e
<




MD Screening e diagnosi del diabete gestazmnale

o8 i kbt
v@\o\
Fattori di rischio per il GDM (OGTT 75 g a 24-28 settimane): 0\6

» familiarita positiva per diabete in familiari di primo grado; 6\
* pregresso diabete gestazionale (anche se con scre g norr&a&é\ alla 16-18

settimana); P> \ %
. : : : . (%) 6\

macrosomia fetale in gravidanze precedenti; N @

s 2y. O N2
* sovrappeso o obesita (BMI 225 kg/m”); N ,@
22 o

* eta =35 anni;

* etniea elevato rischio (Asia mendmn%@)hfledlo %ﬂte Caraibi).
Q

Alto rischio per il GDM (OGTT 75@@’%6 18 s%{iﬁ?ane)
+ obesita (BMI =230 kg/m?). e@
» pregresso diabete g@@‘z onale; Q‘

* (licemia a dlglun@‘&DU 123 W all’inizio della gravidanza o in passato.
\

La procedura d@fﬁ’eemng c@@&)revedeva 'esecuzione del minicarico con 50 g di glucosio €
da conside %I@I super %\Qﬁe pertanto non raccomandata. Il test diagnostico consiste in una
curva d%\ rico oraIQ@c n 75 glucosio (OGTT 75 g) col dosaggio della glicemia ai tempi: 0,

60. ;bQ?mlnu’u \><\
19X @
N

Q<



Societd Itafiong
di Diobeteleglo

Screening e diagnosi del diabete gestazionale &5"3

\O
o
O°
o\
oo &
Criteri per lI'interpretazione del te\gb\g}agngw@o
o\
Z o

OGTT diagnostico (7% ¢)
glicemia su n;asma veroso (mg/dl)




Standard italiani

o e per la cura del diabete mellito
¢

2014 A°

L’iter diagnostico per lo screening e la diagnosi del GDM.

=" Screening T~ Prima visita - E‘E@(g\perﬁ\‘ ‘ {b{\
(4 per il diabete ) in gravidanza . \\t @L GDM ‘@\
— ifest s G,
. o\?/ S
! K

I @\\ % lutazione, ,\}@\

SID

> et Itafiona

=\ ¢ yiobeteleglo

fattori di ri
- Glicemia 2126 mg/d| 60\9 2
- Glicemia random 2200 mg/dl 1(@ — = W
- HbA,, 26,5% C%egﬁa (BMI >30 - Familiarita 1° grado diabete tipo 2
(riconfermate in una successiva occasione) M pregress - GDM pregresso
| | C.) - Glicemia 1(@\1 5 mg/dl - Macrosomia pregressa
) ; 2O - Sovrappeso od obesita (BMI 225)
R 4 : o‘g @Q Nt - Eta 235
NA @6\ ; OGTT75aq g - Etnia ad elevato rischio
R\ (16-18ma ] I
Diafane ‘\g\(\ settima na) \\\\
N Wil 0% “posiTiva NEGATIVA B
Q \O(\ OGTT75¢
%QQ ° (24-28ma
0‘5\ chlgg@'éerwzvo settimana)
G\QQ eebetologia per l
QQ‘ trattamento POSITIVA
o Invio Servizio
'Y
Q@ - diabetologia per

trattamento




Inquadramento del diabete s

O
e
O
o\
R
1. Definizione ed inquadramento dlagnostlco\fo\ d@;\’é'
Xo N\
Q\6 S

2. La quantificazione del problema: I%,p%?\dem@\ abete

3. Diagnosi: IFG/IGT, dlabet gﬁ%ete \\gﬁ?azmnale
90‘
4. Classificazione: dia (&@@tlpo‘ha?po 2 ed altri tipi specifici
o NS
5. Diabete tlpo %'éfb stlgevdiawta nell'incremento della prevalenza
‘b o

6. Pato SI e g@fentazmne clinica del diabete tipo 2
(\\



Relationship between baseline Alc and incidence of diabetes over the 3 years
of follow-up in 1253 patients aged 45 to 64 years &%

XOM
<
35.00 - 0\'&“

> ‘
30.00 - ) 1\

25.00 - °

20.00 - @ X 18]00
15.00 -
10.00 -

5.00 -

0.00

Annual Incidence of Diabetes (per 100)

T X
2240 &‘q\.‘?—at‘s 46-50 51-55  51-60  6.1-65  6.6-6.9
\)(\‘3 Baseline Alc

Edelman D et al. J Gen Intern Med 19:1175-1180, 2004



Categories of Increased Risk for Diabetes (Prediabetes)*

o°
0\?’“6
FPG 100-125 mg/dL (5.6—6.9 mm@?‘t) IFG"
OR 0\6\6 \6{&

0
2-h plasma glucose i \f&ﬁe 755 \6
140-199 mg/dL (7,8"11.0 épﬁloI/L) IGT

%66\ ORG\ o
A1q5@9—6 4%
'& \e
Vb\réd {\@06
(GQQ Z ©
@Q 6\0(\
\\\“ <

o
?three tests éle‘.{)(s\contmuous extending below the lower limit of a range and becoming disproportionately greater at higher

ds of the ran

o&”
ADA. 1. Classification and Diagnosis. Diabetes Care 2014;37(suppl 1):S16; Table 3



Mean plasma glucose concentrations during OGTT in the CATAMERI study

“-NGT
+IFG

-#IGT
4=T2DM

Cardellini M et al. Diabetes Metab Res Rev. 23:141-145, 2007
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Standard italiani
per |la cura del diabete mellito
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2\ S uisbetelgio
2014 \06\0\
Soggetti ad alto rischio di diabete \‘\O‘\Q
O
o
BMI 225 I-(gefm2 e una o piu tra le seguenti condizioni: \9\\9(\ &\@\
« inattivita fisica; 6\‘9\ 6\6{\@

+ familiarita di primo grado per diabete tipo 2 (genitc@d%telli};

+ appartenenza a gruppo etnico ad alto rischio; @\\6 \d{\

+ ipertensione arteriosa (=140/90 mmHg) %&%pia an{i&&t%nsiva in atto;

+ bassi livelli di colesterolo HDL (*:35\@ ) elo %@ﬁ‘ll valori di trigliceridi (=250 mag/dl);

+ nella donna: parto di un neon%@% peso }Jék&e pregresso diabete gestazionale;

. si_ndlmme dell'ovaio polici O 0 altre @Qs?ﬁzioni di insulino-resistenza come I'acanthosis
nigricans; o é\Q

+ evidenza clinicigb%alattie ;&@%vascalari;

+  HbA, 239 /mol {5%&‘9\, |IGT o IFG in un precedente test di screening.

—Q@Q_@%

: o\
In assenzﬁ@i\el criterjg\[@écedente lo screening dovrebbe iniziare all'eta di 45 anni.

‘ Qo
\@QQ vV
O @ﬂe@

Q<




Standard italiani
per |la cura del diabete mellito
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2014 e,\O\
. ‘O
Se il risultato € normale, lo screening dovrebbe essere ripetuto almeno c Fbﬁ}lewallc di 3 anni,
considerando un test piu frequente in relazione ai risultati iniziali ( 5 con dls
dovrebbero essere risottoposti a screening annualmente) e allo s;\l:gt r|5ch| givbale.
00‘
Ragazzi/e di eta =10 anni o all'inizio della puberta se S| verlf' un eta piUu giovane con
sovrappeso (BMI| =857 percentile per eta e sesso, p@ per alte 5” percentile, o peso >120%

del peso ideale per l'altezza) e due dei seguené ori di rlsc{'@
+ familiarita di primo o secondo grad&ﬁer diabet {}ﬁo 2;
*+ appartenenza a gruppo etmcc@% alto risc |6}

+ segnidiinsulino- resmt %\a condlzﬁ(ﬁ sscmate a insulino-resistenza (acanthosis
nigricans, ipertensio sllpld indrome dell’'ovaio policistico, peso alla nascita
basso per l'eta %3 zmnale @

- storia ma | dlabe labete gestazionale durante la gestazione.
t t%@&%dbtqﬁ%btgt le durante la gesta

p 2
Frequen;g@\\e?o screeq@ﬁ:.; ogni 3 anni.
S Y \‘
O\@ e‘e\)
N
(o)

Q<




Actual and projected prevalence of impaired glucose tolerance (IGT) by region
in adults aged 20-79 years in 2010 and 2030 from the Internationa\l)g?abetes

Federation Diabetes Atlas A0@\0
WO
&
1804 [ 2010 (actual) (\Q -
160 2030 (projected) 472 Million in 2030 A\ \,b\\fa'\
2 8

. 140 - 0\6\ @/6\6
% 0 W
% 120 - rb\\(b X e
= 100 -
W
5 go-
2
T:E 60
e
& 40-

20 7

0 Q R
) ‘QQ Africa ‘@%dle East Europe North South and Southeast Western
Oc'o(\\ €' and North America and Central Asia Pacific region
6\®Q 0(\6 Africa Caribbean America
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o



Prevalence (%) of IGT (20-79 years), 2013

012

@9 qu y 2035

ompa ratlve

Q¢ >
IDF Diabetes Atlas , Sixth edition, 2013



Prevalence (%) estimates of IGT (20-79 years), 2010-2030 in Italy

Prevalence (%)

o

2,80 Mllllo,g)

7,00 -

2.65 Million

6,00 -

&@ IGT 2013 IGT 2030

IDF Diabetes Atlas , 2010



IFG and IGT in the US People >20 years

Prevalence (%)

35 -

Total Pre-Diabetes
(IFG+IGT)

Cowie CC et al. Diabetes Care 32: 287-294, 2009



Risk of progression to diabetes in people with impaired glucose regulation
defined according to the ADA 2003 criteria (11.5 years follow- -Upm)

=
e\o
OR:7.1 9%
40 (95% CI=2.9-17.3) (95o<1 %‘3 —18. 2)
\ ‘b
L \© A
0 35 2 N
)
2
© 30 .
© \
O~ 25 0@6\)
= o
S &\4 20 \1 9 .
= (95% C1=0. 6—5,g$3\
7]
o 15 \0‘(5 ‘
o
<)
| .
o

Q NGT IFG IGT IFG/IGT

Vaccaro O Diabetologia 47:2047-2048, 2004



Standardized prevalence of high risk/prediabetes using three different criteria
(Alc, FPG, and 2-hour PG from an OGTT) in the U.S. population age#’>20
years: NHANES 2005-2006 o9

O
High risk/Pre-diabetes @6\

The prevalence of being at
high risk of diabetes (%)

Cowie CC et al. Diabetes Care 33:562-568, 2010



Classification of glucose tolerance states - ADA Og\’é’

20
State FPG 2-h PG OGTT 0\®ﬁbA1c
(mg/d1) (mg/d) %" (%)
NGT <100 <140 " (\@\\’ck% 7
2 \
Isolated IFG 100-125 é@@’ﬁ \\6@" <5.7
W\ RV
Isolated IGT <100 : \)\o") 140-199 <5.7
9 ©
- ; ®‘
Isolated Alc <100 @ <140 5.7-6.4
Combined 1002125 9P 140-199 <5.7
IFG/IGT LO°T 4l
Combined @ 1@9’1)‘55 <140 5.7-6.4
\\ R
IFG/ALg P o0
ﬁ(@ﬁh)ed 45" <100 140-199 5.7-6.4
T/ALc 2
e R
Combiifed 100-125 140-199 5.7-6.4
156/ 1GT/A1c




Venn diagram representing the percentage of elevated Alc, IGT, and IFG in an
Italian cohort with dysglycemia (n=420) e\

Marini MA et al. Diabetes Care 35:1144-1149, 2012


http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=9L8Q0_nuyozWDM&tbnid=19HgPzghiIqGRM:&ved=0CAUQjRw&url=http://www.cuscatanzaro.it/cus_cz_new_004.htm&ei=ek3lUbivAcTHOcnfgaAD&bvm=bv.48705608,d.bGE&psig=AFQjCNH4dnnNkPytmwFdqC4wmyqAFGUp1A&ust=1374068251595580
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=9L8Q0_nuyozWDM&tbnid=19HgPzghiIqGRM:&ved=0CAUQjRw&url=http://www.cuscatanzaro.it/cus_cz_new_004.htm&ei=ek3lUbivAcTHOcnfgaAD&bvm=bv.48705608,d.bGE&psig=AFQjCNH4dnnNkPytmwFdqC4wmyqAFGUp1A&ust=1374068251595580

Meta-analysis of annualized relative risks for diabetes in studies of people
with IGT, IFG, and both IGT and IFG (‘}\0'

3 IFG IGT IFG/IGT

Gerstein HC et al. Diabetes Research and Clinical Practice 78: 305-312, 2007



Venn diagram representing the percentage of elevated A1C, IGT, and IFG at baseline
among participants who developed diabetes during the 10-year follow-up (1=593)

P oo
\ ‘ 0\
&
Elevated A1C (4.7 %] \ ||:Ga\\®(\ \\'&{\
32.8% % NG

[14.1%)]

A SO 40.6%
Q %
,&Q@ O [23.4%]
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o2 oY
. O
oF o
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Q¢

Cederberg H et al. Diabetes Care 33:2077-2083, 2010



Inquadramento del diabete s

1. Definizione ed inquadramento dlagnostlco\fo\\
\ .

o\@ SN

2. La quantificazione del problema: I%,p%?\dem@\ abete

3. Diagnosi: IFG/IGT, diabete gﬁ%eti \\gﬁ?azmnale

4. Classificazione: dlao(&g’tlpo‘]%’&?pfz ed altri tipi specifici

5. Diabete tlp? %Gfb ;tl\lc§\de\|§a nell'incremento della prevalenza
6. Patg\ s?e @(@?e?:tazmne clinica del diabete tipo 2
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per la cura del diabete mellito  &°

2014 5O

Classificazione etiologica del diabete mellito (WHO 20063@?2014)
\\9'
\’c}
Diabete tipo 1 — E’ causato da distruzione beta-cellulare, su autol idiopatica, ed &
caratterizzato da una carenza insulinica assoluta (la varlar@Q DA, La Q@r@umfmmune Diabetes
in Adults, ha decorso lento e compare nell’adulto). \\'b 6{\9

+
c© et

Diabete tipo 2 — E’ causato da un deficit iale di ser(l;eéione insulinica, che in genere
progredisce nel tempo ma non porta ar% una car@ﬁ assoluta di ormone, e che si instaura
spesso su una condizione, piu o a@m severa, %ﬂmsulmo resistenza su base multifattoriale.

&5 X ‘
N ¥
Altri tipi di diabete o, O ra\e
- difetti genetlcl de %\Eta cellulq\(}\ - indotto da farmaci o sostanze tossiche
- difetti genetl azione I{k@d nica - infezioni

- forme rare di diabete immuno-mediato
- sindromi genetiche rare associate al diabete

- malattie Qancreas eg&rmo

- endogiiftopatie (9
R Rela

_O\U‘ ¢ Q®<® O
oet®



DlagHOSIS and C]-aSS]-ﬁcatlon Of American Diabetes Association Og‘\a’
Diabetes Mellitus ‘O@\O\

%
Etiologic classification of diabetes mellitus 6\0\

|. Type 1 diabetes ([3-cell destruction, usually leading to absolute ins%{@@ﬁcieng)ggx
A. Immune mediated R\ ‘\fa\
: : o\ O
B. Idiopathic N SN
II. Type 2 diabetes (may range from predominantly inSL{lg%(e)sistang "R@elative
insulin deficiency to a predominantly secretory d@&\ with in%@\ resistance)
o

lIl. Other specific types 0660 ‘ e@
A. Genetic defects of B-cell functionx, © O
1. MODY 3 (Chromosome 12,dfF-1a) & °
2. MODY 1 (Chromosomed®), HNF-4e3S°
3. MODY 2 (Chromos@% 7 gluce}u‘aase)
4. Other very rare%@bﬁ\s of M e.g., MODY 4: Chromosome 13, insulin promoter factor-1;
MODY 6: C osome b@euroDl ; MODY 7: Chromosome 9, carboxyl ester lipase)
5. Tra nsie@Qmeonata kqﬁa%etes (most commonly ZAC/HYAMI imprinting defect on 6q24)

6. Pergpanent negeftal diabetes (most commonly KCNJ11 gene encoding Kir6.2
Osh\})unit of,gf\:%ll Kate channel)
O\‘J@ Mitoc%oh%rial DNA

8. O

Q¢

Diabetes Care 37, Suppl.1, 2014



Diagnosis and Classification of
Diabetes Mellitus

B. G

NOURWNRD A WNE

enetic defects in insulin action
Type A insulin resistance
Leprechaunism
Rabson-Mendenhall syndrome
Lipoatrophic diabetes
Others

iseases of the exocrine pancre@
Pancreatitis
Trauma/pancreatectofy
Neoplasia 6\)
Cystic fibros®<
HemocQ@%atosm <@ (}r‘}
. Fibrop&iculous p%(\@’eatopathy

Qthers 6\6

'é?docnnoé{

(@Q(b 1

A galy
g@ﬁ:g s syndrome

@‘Glucagonoma

. Pheochromocytoma

Hyperthyroidism
Somatostatinoma
Aldosteronoma
Others

Diabetes Care 37, Suppl.1, 2014



DlagnOS]'S and C]-aSSlﬁcatlon Of American Diabetes Association Og‘\a’

Diabetes Mellitus \06\0\
E. Drug or chemical induced 6\0\@

1. Vacor ‘ ’&\(\6 &

2. Pentamidine ) \\fo\\ ‘ ,&&\’5’

3. Nicotinic acid \6\6 6\6{\

4. Glucocorticoids %00 \6@

5. Thyroid hormone ,b\\'b ‘d{\’é\

: : N

6. Diazoxide 60\6 22

7. B-Adrenergic agonists @ ‘q@@

8. Thiazides 6»‘\\3 e

9. Dilantin %3 O

10. y-Interferon g\ @Q‘a

i Others@G\ AH®
F. Infec‘cloQ@6 \(\’&\e

eg)@h enital rldi
ytome irus

\\\@3 Othsés9
,éQO G. Un&o’?nmon forms of immune-mediated diabetes

) o Stiff-man syndrome
fé“ 2. Anti-insulin receptor antibodies

?e 3. Others
Diabetes Care 37, Suppl.1, 2014



DlagnOS].S aﬂd Cl&SSlﬁC&thH Of American Diabetes Association \Og‘\a’

Diabetes Mellitus \O@\O
OV
&
® *
\\6(\ '\’b"{\
H. Other genetic syndromes sometimes assopi@é’@ with‘gi@\betes
Down syndrome o® ‘ @6\
. 0 N2
. Klinefelter syndrome A N\
. Turner syndrome J© 22
. Wolfram syndrome < &
. - : %3 c®
Friedreich ataxia _¢% &

2
3
4
5.
6. Huntington cho ea%e ’éd
7
8
9
0

e

Laurence-M@‘&\- iedlé@%rome
Myoto%&ﬁystro pka®

Porgﬂ;ﬁ a9
; @Rj@ ef- %:\I;Li\?yndrome
Og&“ Otheés@‘
IVQ\'&statieggaT\diabetes mellitus
Qﬁ

Q<

Diabetes Care 37, Suppl.1, 2014



S~
« Il Diabete Mellito di tipo 1°: 0\6"
— Generalmente si  manifesta \\1}1 II ||g( o
N
nell’adolescenza, ma puo pres;@ﬁtarsk\f@qualsmm eta
fo\ d\
(anche dopo i 70 anni). efo
ec’e \*e(
— I pazienti raramenﬁé sono@beﬂ
Q\O @(}

~E frequentgblfa pres\gﬁ‘zQa di altre patologie autoimmuni
(m. %G?ave%cﬂ?mdlte di Hashimoto, m. di Addison,

wﬁllgmq;a\%nemla perniciosa).
0\®Q \506




Pathological characteristics of the pancreas in type 1 diabetes

&
o2
<&
B : 0‘\’&\0
OF
Islet cells in type Id%& .
\O
« Insulitis (m x%nonuclear centor

wnthm lSl

«Los cells (mq@;& th disease duration)
&éerexpressu class | MHC

O \. * B-cell necrap, rapoptosns possible

« Dimipgstd insulin in remaining B cells
. expression of interferon alpha
N

A. Islet infi Itrate (ie, insulitis) s é a patient é@\%cent-onset type 1 diabetes. Immunohistochemistry shows the intra-islet
presence of CD3-positive ce(&%own) and 6(5 on-producing alpha cells (pink).

B. Histological feature ets; . (\
\
N1 o2
o\ !
: naQO NN
\
S or©

Atkinson MA et al. Lancet 383: 69-82, 2014



Diabete tipo 1: patogenesi

o
o
207
OV
. e o
Fattori genetici: =———p |HLA - DQ/DR? R
L\ ‘,@\\@
‘6\6 ‘\6\
N @9
Lo LA\
> Wirus? é\d{‘
V| Antigé€ni alimentari?:
Fattori ambientali —é’h»@ S g‘%{gt
X\ ‘ co\\ utine -
oq’@% , &1 latte vaccino
T e®
l COMINPNS
PN ICA
Reazmn%@?oim“ O — Anti-;\{)rosine phosphatases IA-2

—Q O° e IA-

é(x\*a Qe‘g Anti-GAD (anticorpi diretti
O\QQO \)0"} contro I'enzima decarbossilasi

@“6@ dell'acido glutammico - GAD65)

\



Diabete mellito

Sintomatologia ol
e
‘0
e Le principali manifestazioni cliniche del Diabete Mp}?o t{po 1
\
o @
Sono: c,\é@\ 9\6@
— Poliuria 0 \\’0@
N ¥
— Polidipsia 0@@0\6 e@@%
" @ o
— Calo ponderale e 5
- - ((S\O eg@
— Polifagia \0 oo
2@

- Chetoaad,gsf& O{\c‘;\‘\

- Ast,gmg musg@ re
@\ﬁerdlt@,&(éll acuita visiva

o °




Diabete Mellito Tipo 1: LADA o NIRAD Caratteristiche clg\uche
o®

0\'3’°?

fo
Eta di esordio in genere dopo i 35 anni \\ra\ ,&\\’b\
O

i 0\6\6 @9\
Quadro d’esordio lento 0O

Peso normale o ridotto 0660

Insulino- dlpendenzagﬁh aII'q;éci-dlo ma a sviluppo

S 2
graduale ®\o® %\Q@

. Frequent% sen;@,‘ff' 1 autoanticorpi anti-GAD (I'enzima

deg@@%ssﬂ\@,ﬁ‘ deII acido glutammico - GAD65)

0‘\’()\’ S\ g



Physiological contributions to the pathogenic processes that underlie TLDM

B Autoantibodies

B lymphocyte

Effector T lymphocyte

Monocyte/
6\ Qlatural killer cell ~macrophage

Capillaries \

Bone marrow and thymus 0

« Defective thymic selection ‘%’ negative)

« Potential for self-antige nted in incorrect (
register of MHC bin%w@

» Influence of Al IQ TR expression é@ﬂ

= Mobilop

« Intrins¢ s in lymphogyte p&%rsors
@ed genetic susc&pg@
>\@| for persnsten% ctive lymphocytes

)
QQ

@ system
fective immune regulation (eg, Teff

3‘\ resistance to Treg, Treg abnormalities, etc)

» Chronic APC activation
« Autoantibody production
- Self-antigens with low-affinity epitopes
recognised by low-avidity autoreactive
T-cell receptors
» Failure to resolve autoreactive
immune memory
» Abnormal cytokine production and regulation
» Cellular trafficking and adhesion defects

B cells

« Expression of dlass |MHC

« Production of cytokines and chemokines

« Free-radical sensitivity

» Sensitivity to stress-protein response

- Potential to present high quantities of
self-antigen via class Il MHC

= Susceptibility to viral tropism and inability to
resolve inflammation

« Limited replication potential

» Rate of immune destruction influenced by
metabolic activity

oe‘
\

Atkinson MA et al. Lancet 383: 69-82, 2014




The natural history of type 1 diabetes—a 25-year-old concept revisited

\U‘
\O
e®
1. Precipitating 2. Genetic predisposition probably @‘9
events might occur the key driver or linkage to . 0\
in utero immune abnormalities 6\
(Precipitating event) X @06 ‘{\
P2\ .
3. Beyond precipitating, \}ce of twoor mm
environment might influence ‘, toantlbodles mi resent
entire natural history OO asymptomatlc diabetes
\\"
fo o o N N\ . .
Genetic predisposition 7. 6\ 6. Increasing glucose excursions
\S\ @ as individual approaches
6 ‘8 symptomatic onset
; X\Z
i Overt \) %@( ssive
! n%@glcal of insulin
- 6 malities release
© \Z
E é\ Q Overt 7. Some patients produce low
! . diabetes concentrations of C-peptide
i ng@nsuhn release long after onset

a |/ Q‘e RO | No C-peptide
= A\ P
E N ) -
. e(\'\ \Xe i i 8. B-cell mass not alwayszero
. 4. Although (ﬂn fBcellsi P in longstanding patients
O\QbQ pote U'g Q}uear, it z:mg zzoi:sa -~:"‘ ’J:/
\ng or remitting pattern P
ot L

Age (years) Atkinson MA et al. Lancet 383: 69-82, 2014



Temporal model for development of type 1 diabetes@

\
Immunologic \O\Og
trigger ‘ \06
. - O
Immunologic abnormalities A\
D N N
WO wo D
Genetic L \\9\ ‘\@\\@
predisposition - Frogressive Ig;lg@ment 6\6\
100 - / of insatiPtelease \\%@
= T N WP diabetes
E -~y >
[= S °
.8 B OQ . 6‘
o '\8
. AN
g a0 %6 o
= B 2O g
= L ) <
: & ° &
@ — <
P oleeS s N Nodiabetes |
O Diabetes
2° & | <%‘\0(\e LTI l
N} 2 ‘
O\@Q e\f\%i”m Time (years)
el
( 6“ Source: Fauci AS, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jameson JL, Loscalzo J:
Qe Harrizon's Principles of Intarnal Medicine, 17th Edition: http:/fwww, accessmedicine. com

Copyright @ The McGraw-Hill Cormpanies, Inc All rights reserved,



Diabete tipo 1: soggetti a rischio

fa\ ‘\6’
e\d\vg
T\

O

@\
« Soggetti con anticorpi anti-insula fissanti il comple\@\\fﬁto (CI;;\—\?I%A)

X0 N
\& 2
« Gemelli monozigoti di diabetici insulino- d||% entl ’o@
\’o
e@\) @’é

« Fratelli di diabetici insulino- dlggrﬁlentl gp@é:ie con identico aplotipo HLA)

. Figli di genitori dlabet@ﬁ%sullnqulpendentl

\%
@ G
%) Z
Q X
9\‘\\“@ e
o° <@
\®) “e@
< o)




Inquadramento del diabete s

1. Definizione ed inquadramento dlagnostlco\fo\\
\ .

o\@ SN

2. La quantificazione del problema: I%,p%?\dem@\ abete

3. Diagnosi: IFG/IGT, dlabet gﬁ%ete \\gﬁ?azmnale
90‘
4. Classificazione: dlab§¢g’tlpo :Iq)fct?po 2 ed altri tipi specifici
\0( \Q‘
5. Diabete tipo %'éfb stllgodeta nell'incremento della prevalenza
‘b‘ o
6. Pato SI 2 @(@?entazmne clinica del diabete tipo 2
(\\



Diabetes-A Global Epidemic

\(\Q\Q’
X0
\06
PRICE JF3.00 ;\0\6\4/\“ 3, 2000
. Population growth NE_&(A*’}Q[%KER
> Urbanization of @%00 6\@
developing countries ,o’o\\

» Aging population c,@d
» Increasing obesity %66\ WO

> Declining phy5|caj Sivity @Q

» Caloric over- cgn?umpt;ga

>
Q(QQ ) O(\Q

\

c;,\’\\@ RN

O <@
\%) “e@
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Obesity increases the risk of Type 2 diabetes

—
o\og\
27,983 men 6‘0@\
\\

75 _ followed for 5 years 6\0 ~
. 70 -
2
= 60 -
09
2 =
2 8 50 -
e ("]
0 [ 1]
S - .
S N 40 - 6\’
2o =
n Q ] 2O
S > 30 O
- o
S
© ‘S o4
y © 20- & N
() (b\ '()\
(@)} 'b‘ 0(\
<L (@Q Z

10 - Q ‘O(\

Y (o\
Y \©

S
QQO 0 _F—!—_ | ! | | [ I
6(& 3 23— 24— 25— 27— 29— 31— 33— > 35

23.9 249 269 289 309 329 349

o¢ BMI (kg/m?2)

Chan JM et al. Diabetes Care 17: 961-969, 1994



Link Between Obesity and Type 2 Diabetes:

Nurses’ Health Study o
0\@\06\"
120 114,281 female nurses ’06\
aged 30 to 55 years .\ R\ :
¥ 100 | N T
o ; O
o 6\9BESE
> 80 .
2
o
& 60 _
L]
S 40 _
-
"p—
< 20
o)
g o0
< (\@I_ | | |
SO

R 2257 23- 24- 25- 27- 29- 31- 33- >35
S 229 238 249 269 289 309 329 349
0\@ e(e\)

< BMI (kg/m?)

Colditz GA, et al. Ann Intern Med 122:481-486, 1995



Age-adjusted Percentage of U.S. Adults Who Were Obese or Who
Had Diagnosed Diabetes e

\?30@
Obesity (BMI =30 kg/m?) %
1994 2000 R4 2009?&

i/ N\ \ .
Qi 2> "

. .
2) <
| | NoData| |<14.0% [ ]14.0-17.9% Q\@.ﬁ-zw% Q-522.0-25.9% B >26.0%
O

S
2) O
Diabetes (‘5\0(EJ eg’o
6‘\0‘ ‘\ Q‘ 2000 2009
P\
O(\Q\

@\’ ™ a
D .

4.5-5.9% 6.0-7.4% [17.5-8.9% [l >9.0%

L’ <
C Q@ CDC'’s Division of Diabetes Translation. National Diabetes Surveillance System available at
oy, http://www.cdc.gov/diabetes/statistics



Diabetes-A Global Epidemic

\(\Q\Q’
X0
ol

. Population growth Nﬁy&gﬁﬁm
> Urbanization of @%00 6\@

developing countries ,o’o\\
» Aging population c,ed
» Increasing obesity %eﬁ\ WO

> Declining phyS|caJ Stivity @g

» Caloric over- cg;ng)umptha
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Women and Physical Activity: Risk for Diabetes—Nurses'’ Heal@aStudy

®)
S
‘ g\'b"
A
1,2 1 (\@ X
\\6 . r&.\
R\ K
1,0 - . e\.® é\d
:dg 0,8 -
]
o
S 06
o
e
e 0,4 -
24
X o
0,0 S
o Ll 2 3 4 5
O 4
O\QQ e@&\ Quintiles of Physical Activity
N

Hu FB, et al. JAMA. 1999;282:1433-1439.



Diabetes-A Global Epidemic
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the main difference between

7 and USA

& b




The New England

Journal of Medicine \0\0(‘5\6’
, e 2°
VOLUME 346 ARY 7. 2002 NUMBER & 6\0\
R\
REDUCTION IN l‘ll;\l—?;ll{?;::f]{()(:F(T[:[;:rTézilll\“ﬁir\ W ITH\\@-T\I E ‘\&\g‘\
2 O
DIABETES PREVENTION PROGRAM RESEARCH GROL wo\ @6
A\\’é
Brevé
The Diabetes re\ientlon
Prqgfa .(DPP)
o
> \e%
@\,&6 {\@06
(@Qg (\@O
‘&\QQQ Digl@:@;‘és Prevention program research group.
6\,5906 ~&® N EnglJ Med 2002, 346: 393-403.
e
?



DPP — objectives

e A randomised clinical trial to prevelo'dd?ype %@?abetes in
people at high risk r(>\\'3‘ 6@

* Primary goal — to prevent ai?pdela qtl‘?e development of type
2 diabetes in people vg)u:h IGT <°

2
\OQ\O Q@g

N Engl J Med 346:393-403, 2002



DPP Secondary Goals e
xO
‘0\?’\66
o\
X Qo o
@ P\Ca
\6\6\ 4\6‘\6{\6

> Reduce cardiovascular disease (_(g(ﬁi evepfs
>

O
N
> Reduce CVD risk factors 066‘)\ &@6
' © N
> Reduce atheroscleros@;ﬁ\\ &

QO 2
\O %‘\ Q‘

X &° \("2}6
Q@(@ O(\Q
. A\
Oc;,\\\@ e
‘\@Q \)06
%) “e@

N Engl J Med 346:393-403, 2002



DPP — eligibility criteria

e\
o
o®
A\
N N\
e Age >25 years \\@\\ e\\@'\
\@ . 6(\
S N
* Plasma glucose %Oo\ 6@

- 2h PG 140-199mg/dlL (7 X 116.&‘}\;\1moI/L), and
— FPG 95—125mg/d,5e§ 3—<gﬂ?mmo|/L)
@ &7
e BMI >24kg/mO@° ¥
%\Q
o Al ethnlg&\éi*oups\‘\@\e

ggﬁ of ugoto 50% from high risk populations

5
o) 6
Q\QQ e N\
1€
< o)
? )

N Engl J Med 346:393-403, 2002



DPP — study interventions

\(\g\@’
o+
‘0\’?")6
fod\
Eligible participants \\@\\ ‘ ,&\\'b‘\
2 N
v e &P
@
Randomlséd \6@\
o@® \e‘g
Standard lgqe§tyle I@@%mmendatlons
O 9y
\O‘ ‘\Q‘
> ’b\g% l
- 2 {\Ci\(\
Inteisive. \0&0 Metformin Placebo
<é®1?fes;¥;p‘9
o’ (n=1,079) (n=1,073) (n=1,082)
o

N Engl J Med 346:393-403, 2002



R o\
Glucose Tolerance Test \6\@\ @9\6@
Qv ‘
— FPG > 126 mg/dL (7.0 mmol/L) or 6\\@% ‘6&0\\6
\
~ 2-hr > 200 mg/dL (11.0 mmol/L)3° 2>
e et

9 :
— Either confirmed with repeattest oﬂ\“
e Semi-annual FPGO@O @Qr‘}
S & ®

- > 126 mg/ (gl\]a,é&nfirm%eb\@

2 OQ\Q\
(@Q (\@
7 &0
A et
@) (o3
X N
)

N Engl J Med 346:393-403, 2002



DPP - lifestyle intervention @

v@\o -
0\'3’
\\g(\6 s O {\'

An intensive program with spg@ﬁ’lc 90@137‘\0

o© o
* Weight loss (>7%) and main ncedgf\\

new body weight 6\&@ @fo
e Dietary fat goal (< 253/8 of %Ql,o‘hes from fat)
e Calorie mtake@gﬁ(i (1, 2@@—1 800kcal/day)

* Physical g@f\iwty @_&Qso minutes/week)

(@Q ‘ (\@
2 &°
SO @
\QQO o
\®) “e@
o)

N Engl J Med 346:393-403, 2002



DPP - lifestyle intervention structure s

\ O

N4 e
>
&
_ao
e 16-session core curriculum (over g@\uee§@)\®
G

-\ N
O 6@

e Long-term maintenance prQ d@\
\

e Supervised by a case n@ﬁager 2°

e Access to Ilfestyggéuppogteé‘taff
— dietician Coo‘g\ Q@g’é
E behaVéai'i’r coun&gﬂor

- g@@}ase %géilallst

N Engl J Med 346:393-403, 2002



DPP — pharmacological intervention

xOH
S
20
O
A\
6\)
) N
* Metformin W A

— 850mg per day, |Bﬁ?ally @\6\
— escalating afte?’4 w%gl?é? to 850mg

twicea d 02
S N
\ O \QQ
e Placebo X
~ qgﬁﬁstedgm\barallel with active drug
%
2 \Q%\Q
> o
\Z ‘ (\@
O
é‘sv\QaQ \\‘0"6\
o 2
’\@Q N\
%) @“e@
Y

N Engl J Med 346:393-403, 2002



DPP — pharmacological intervention

\OG\O"
o
O
A\,
6\)
N A\
\\@ e
B\ : (\@\\rb

e Metformin — 850mg per dg.)e’,\’ainiti@w
— escalatin@'a?ter‘g\\ﬁ%eks to

‘ @) ‘QQK
%66\} d\%O\
¢ Placebo \0@0 adjustéd in parallel with
2 gé:ﬁ?le drug

6 .
'b(b\ O{\g(\
Q(QQ ‘ O(\@
\
6“&@6 \\‘0"6
o° <@
\®) \Z
>°

N Engl J Med 346:393-403, 2002



e\O\Og‘
40 Risk reduction @E?\Eobﬂ
\
319% metformin QO - -
N S
S 58% lifestyle 2] @&
S X =N Y -
T o P\ Metformin
S & G IR
c % R\ @6\ .
— °1 ‘Q@‘ Lifestyle
g o 20 %6 o(\
= @ &
£ S Sl
>
S 10& 66 ‘\ -
© \A
Q(QQQ O @O
1 1 I I I I I
O\QQ @00 0 05 1.0 1.5 20 25 3.0 35 4.0
Q@

Qeﬂ ° Year
N Engl J Med 346:393-403, 2002
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X\
~ 6\6
]
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E Lifestyle
(G) Metformin
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DPP — mean change in haemoglobin A, _

Metformin
Lifestyle

Haemoglobin A, (%)

N Engl J Med 346:393-403, 2002



DPP conclusions

)

o°°

> Lifestyle intervention was beneficial regardless of gsh\?'ﬁcity,

age, BMI or sex with a mean risk reduction fqr@:h‘é\ onset of

> oS
diabetes of 58% R &@\\’0

R X
,&%00\6 ‘ ,o\\@@6
> Efficacy of lifestyle relative to m&tﬁérmin S greater in older
persons and in those with lowst BMI ¢ °
2 | 6O\*
%8 O
> Metformin reducedotdjg risk fodevelopment of diabetes by a
mean of 31%. §u@\grou %ﬁowed a variable response to the
drug. The gbfﬂ@acy %(\a}‘\‘etformin, which targets fasting glucose
levels, @9?/ be rgstricted to a subset of obese IGT individuals
wig‘lgq‘\\‘l‘ﬁgh ba@ﬁne fasting glucose

2
Q\QQ N\

N Engl J Med 346:393-403, 2002



Lifestyle Modification
Facilitating Weight Loss

AC

xO

S
<O
> Reduce caloric intake by 500-1000 kcal/day (deg\@@aing m%startlng

weight)

> Reduce dietary fat A\ N

N (e
> Limit intake of sugar-sweet%me?f'beve&

%66 6\
> Dietary fiber intake of@ﬁ gram@ﬂ"boo kcal
> Whole grains ;1\563?»0% of\rg@'am intake
A2

> 5-7 se ¢(@s of frgqa and vegetables a day
i~ o

Qe NIH Publication # 98-4083, September 1998, National Institutes of Health.
American Diabetes Association. Diabetes Care 37 (suppl 1):514-580, 2014



Achieving Healthy Eating Habits
Plate Method

6\)
eCabbage %@ '
oGreen €ans @ eChicken or turkey —
= Q' | without the skin
‘\ m;toe ro° oFish such astuna,
’b‘(b
(@®
‘ QQ &N eLean cuts of bee
O‘?}\'\Q o QQ‘ and pork
o &©
< o)
Q@

Adapted from: American Diabetes Association. Create your plate. Available at: diabetes.org/createyourplate/



Lifestyle Modification

Physical Activity e\
o
94
6\
™ X
Exercise program should include: \'b\\ N\

¢=150 minutes/week of moderate-intensity aerobic a&t&nty (506(6}} 0% maximum
heart rate)

o Spread over 3 or more days every week - @\\6

o No more than 2 consecutive days wi @: exerci
eResistance training =2 times/week (i|10€@§ence oé(g&\traindications)*
Evaluate patients for contralndlcatlghs prohlbgﬂ'ﬁg certain types of exercise before
recommending exercise progra&ﬁ 2

Consider age and prevmt@\@gel of pmélc%l activityt
Qo ’b\e
'b\@ g\(\
@‘ \
Exercise progr, should maude
0=60 mmg@? of phy&&q activity/day

* For adu h type 2d \ées
T e.g ntrolled h nsion, severe autonomic or peripheral neuropathy, history of foot lesions, unstable proliferative
opathy, pﬂ'BQéral artery disease

0t ”

American Diabetes Association. Diabetes Care. 37, S14-80, 2014



Inquadramento del diabete s

O
e
O
o\
R
1. Definizione ed inquadramento dlagnostlco\fo\ d@;\’é'
Xo N\
O\6 S

2. La quantificazione del problema: I%,p%?\dem@\ abete

3. Diagnosi: IFG/IGT, dlabet gﬁ%ete \\gﬁ?azmnale
90‘
4. Classificazione: dia (&b@tlpo‘ha?po 2 ed altri tipi specifici
o NS
5. Diabete tlpo %'éfb stllcgvdiawta nell'incremento della prevalenza
‘b o

6. Pato gl @ g@k@entazmne clinica del diabete tipo 2
(\\ \©



v@\o
OV
o Il Diabete Mellito di tipo 2°: ‘ (\fod\ X
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The systems epidemiology approach: discovery of interactions between
the exposome and the quantifiable elements of the human Pr!ysiome
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ADA Phenotype-Based Definition of Type 2 Dlabetes
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Phenotypic Heterogeneity in Type 2 Diabetes,.
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Condizioni cliniche caratterizzate da insulino-resistenza
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Pathophysiology of Type 2 Diabetes
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Relationship between A1C and insulin-stimulated glucose disposal
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P<0.0001 after adjusting for age, gender, and BMI&Q\@
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Marini MA et al. Nutr Metab Cardiovasc Dis 24: 27-33, 2014
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Insulin sensitivity in 303 Italian offspring of type 2 diabetic patients
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EUGENE2 consortium, Diabetologia 51:502-511, 2008
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Hepatic insulin sensitivity measured with tritiated glucose in the
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Adipose Tissue is an Endocrine Organ:
Its Function in Health and Disease Q\’O

~ ¢ Lipoprotein lipase
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6{ Trayhurn P, Wood IS. Br J Nutr 92:347-355, 2004
< Eckel RH, et al. Lancet. 365:1415-1428, 2005
Lyon CJ, et al. Endocrinology 144:2195-2200, 2003



Triglyceride and fibrinogen levels are increased in IGT, but not in IFG subjects

in the CATAMERI study (n=336) ‘CQ\Q’
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Cardellini M et al. Diabetes Metab Res Rev. 23:141-145, 2007
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FFA levels are increased in subjects with IGT but not in those with IF
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Hanefeld M et al. Diabetes Care 26:868-874, 2003



Correlation between FFA levels and insulin sensitivity in a group of offspring of
type 2 diabetic patients participating to the EUGENE2 \0@\0’
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Marini MA et al. J Clin Endocrinol Metab 88: 3368-3371, 2003 and unpublished data
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FFA affects insulin-mediated glucose disposal .
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Effetti degli FFA sul Metabolismo del Glucosio >
nel Muscolo Scheletrico Umano durante Clamp iperinsulineg{p@
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CRP levels are increased in subjects with IGT but not in those with IFG
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hs-CRP levels are inversely associated with insulin sensitivity in offsp;bi’ng of
type 2 diabetic patients participating to the EUGENE2 \®'

o
OV
e 6\
e o° ’ o ne r= -Q'@ 4
| o T P <©\6001 o
2,00 e o °° 2 N
\& N

, ] 1
00 6,00 12,00 18,00
Whole body glucose disposal
(mg/Kg/min)
Succurro et al Diabetes Metab Res Rev 25: 351-356, 2009 and unpublished data



http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=9L8Q0_nuyozWDM&tbnid=19HgPzghiIqGRM:&ved=0CAUQjRw&url=http://www.cuscatanzaro.it/cus_cz_new_004.htm&ei=ek3lUbivAcTHOcnfgaAD&bvm=bv.48705608,d.bGE&psig=AFQjCNH4dnnNkPytmwFdqC4wmyqAFGUp1A&ust=1374068251595580
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=9L8Q0_nuyozWDM&tbnid=19HgPzghiIqGRM:&ved=0CAUQjRw&url=http://www.cuscatanzaro.it/cus_cz_new_004.htm&ei=ek3lUbivAcTHOcnfgaAD&bvm=bv.48705608,d.bGE&psig=AFQjCNH4dnnNkPytmwFdqC4wmyqAFGUp1A&ust=1374068251595580

Insulin
receptor

oooooooooooooo

Liver

lGlucose ou
TGlyco thesis
TCel{@ th, survivaly

Cell membrane

cccccc

6’06
e

3 0(\
é’i\“aQ QG‘%\
\‘bQO \)0 Adipose
6(8 TLipid storage
@Q TGlucose transport

Skeletal muscle
TGlucose transport
TGlycogen synthesis
TProtein synthesis

Brain

(P) UFood intake
TEnergy expenditure
lliver glucose output
TNeuronal survival

Pancreatic-J cells

TSurvival, growth
Insulin secretion?



Oxidatiye Stress,
Freq\ﬁa\ty Acids,
-

__ Obesity

g /

| S636 S639 ' 1

8612 8662 S731 5789 S1|223
SHP2




Angiotensin II

Insulin

Glucose

OO
CTTOTTe
INIRININIRIRIR

r Y YYYYRY
BEOOOGOO

{

Glycogen
Synthesis

Andreozzi F et al. Circ Res 94:1211-1218, 2004
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Defects in Insulin Secretion
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Adapted from Weyer C, et al. J Clin Invest. 1999;104:784-789; Ward WK, et al. Diabetes Care. 1984;7:491-502.



First-phase insulin secretion during IVGTT in 874 offspring of type 2 diabetic
patients participating to the EUGENE2 n@\fo'

P=0.0001 o N
| 0‘\@
P=0.001 6\

(e
-
|

Mo Mo
- o
1 1

phase insulin secretion during IVGTT
Insulin AUC/glucose AUC
o
|

NGT IFG IGT IFG/IGT

EUGENE2 consortium, Diabetologia 51:502-511, 2008
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Insulin secretion corrected for insulin sensitivity in 303 Italian
offspring of type 2 diabetic patients participating to the EUGENE2
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Relationship between A1C and Disposition index
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Relationship between AIR and insulin sensitivity:
Progression from NGT to IGT to diabetes in Pima Indians (‘}\0'
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Loci so far associated with T2D (N=65 )

Type 2 diabetes odds ratio
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The mean relative p-cell volume in obese nondiabetic, IFG, and dlabetlc
subjects and lean subjects

Beta cell volume (%)
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Butler AE et al. Diabetes 52:102-110,2003



B-cell apoptosis was 3- fold increased in obese with type 2 diabetes and 10-
fold increased in lean with type 2 diabetes vs. their respective contreh@roups
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Butler AE et al. Diabetes 52:102-110,2003



Relative B-cell area to entire pancreatic section in NGT, IGT, newly
diagnosed DM and T2DM o
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T2DM had a significantly increased B-cell apoptosis compared
with the NGT o
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Human islets cultured for 5 days in high glucose (HG5) show higher apoptosis as
compared with islets cultured at normal glucose concentration \?-

Insulin apoptosis

merge

Federici M et al. Diabetes 50:1290-1301, 2001
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Insulin and Glucagon Dynamics in Response to Meals Are

Abnormal in Type 2 Diabetes S
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Mean plasma glucagon concentrations during OGTT in the CATAMERI study
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Pathogenesis of Type 2 Diabetes Jre
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Incretin effect is diminished in type 2 diabetes .

0
o
|

()]
o

IR Insulin (mU /L)
S 3

Control Subjects (n=8)

— Oral‘@m@)se load

venous gl@cose infusion
8

o¥

Ti

0.6 80

R\

N\

Type 2 DiaI{\Q;?@ Patie‘lgbt‘s(n=14)
N 1 0.6
.\6{\

<&
‘ 0\@0
$)

0.5

°© o o
N W H
(1 / 1owu)

o
[

|
o

Incretin
effect

I
60

I
120

Time (min)

Nauck M et. Diabetologia 29:46-52, 1986



Lower GLP-1 levels in response to mixed meal are associated with higher
glucagon concentrations in subjects with IGT or type 2 dlabetg’@

GLP-1(pmol/L)
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Toft-Nielsen M-B, et al. J Clin Endocrinol Metab. 2001; 86: 3717-3723



GLP-1, but not GIP, levels are reduced in IFG, IGT and IFG/IGT offsprmg of
type 2 diabetic subjects during a prolonged OGTT
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GLP-1 stimulates insulin secretion and inhibits glucagone release ina glucose-
dependent manner in people with T2DM . (‘}\’0'
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Riassorbimento del glucosio nel rene
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Aumento dell’espressione e dell’attivita dei trasportatori renali del
glucosio nel diabete tipo 2 o
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Escrezione renale del glucosio con inibitori del SGLT%)’
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