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Definition of Diabetes
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0
e Diabetes mellitus (DM) is a family of metaf?@@é:&dﬁeases
characterized, defined and diagno;g@\’éf\@i)b\ chronic

hyperglycaemia resulting from defec(tjgc;\el‘r’%é\ém\s\%lin secretion

and insulin action (ADA, Diabetes Car%z‘?ﬁt)@@">
660&6' Sc'\
. C \
® Since the late 19th century, djg@é‘t?és&?@llitus has been subdivided into two
broad categories. In the fil;&%ﬁhg\@‘a‘t?ents are typically young and lean with
normal blood pressu&\%\ﬁrﬁ%(@%ally a rapid onset of symptoms. This is in

contrast with th%bﬁe?co\adegroup, where the patients are older, obese and

hypertensiv(%Qah%(il\%m%glly have an insidious onset (Gale EA Diabetes 2001). .
Q \\
w0 ¢ (@

A\ e, : : :
°,'I;>ch"\ @t’?ﬁctlon, based on phenotype, is consistent with the current
Pistinction between Type 1 diabetes (DM1) and Type 2 diabetes (DM?2).



Etiologic Classification of Diabetes
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Insulin deficient GDM " Insulin |@n‘{b resistant
4-8% of ) \\o
all pregnancy (‘J\?}' .6\’@
CJO ’66\
N (@
Immune Nonimmune 6’@ C(\‘I\ﬂ'onogenic Polygenic
mediated mediated o &°
R
. ‘o ?ﬁ
Typical (HLA-DR3, 4, or 9) Eub‘h ant HNF4A KCNJ11 ~80% — 95%
6 QN (1] (1]
Slow progressmg ,@ \0 Idiopathic GCK ABCC8 of all DM
LADA ’a af HNF1A, 1B INS
APS],AI@S’( o J PDX1 PTF1A 2
N D1 EIF2AK3
o ‘éﬂs% 20% of euro </
Q ~5% of

all DM

3 T2D

APS1, autoimmune polyendocrine syndromes 1; HLA, human leukocyte antigen; IPEX, immunodeficiency, polyendocrinopathy, enteropathy, X-linked
syndrome; LADA, latent autoimmune diabetes of adults; MODY, maturity-onset diabetes of the young; PNDM, permanent neonatal diabetes mellitus.

Adapted from Rewers M. Diabetes Metab J. 2012;36:90-97.




Diagnosis of type 2 diabetes

Defined
decision
levels
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Diagnosis of type 2 diabetes
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Diagnosis of type 2 diabetes

Defined
decision
levels




Type of symptoms and visit at the time of diagnosis in

patients with type 2 diabetes @
be‘o\
\O
, X
Symptoms of Symptoms of chronic I p@qﬁaetes related
hyperglycemia complications oé\e"b,d\v&\a symptoms
S o
32% % e 61%
,\\\\'v A
e O
N
@\Qco é\Q(e
e Younger OP . 0
X2 c,\o
e More likely male(® Qe‘
e Low comor,g@%y émsféx
. nghe{)@‘%\klwe

Q\O" Y"

O’ Connor PJAnn Fam Med 2006;4:15-22



Diagnostic Criteria for Prediabetes
and Diabetes in Nonpregnant Aduﬁo‘s'

X

IFG @2

>

FPG <100mg/dL o . 125 A (FPG 126 mg/dL

GT c(,o\\ Q(e%?’ 2-h PG 2200 mg/dL
2-h PG <140 mg/dL ES:O \ Random PG >200 mg/dL

%\4@?199 el symptoms
633;&6 46 mmol/mol >48 mmol/mol

A1C <5.5% eg’é‘ ,45.5 t0 6.4%) (26.5%)

@Q @Q
FPG, fast@%ﬁasqa@l\.lcose IFG, impaired fasting glucose; IGT, impaired glucose tolerance; PG, plasma glucose.

Q\3Q Q¢

Standard di Cura Italiani del Diabete AMD-SID - 2016



Diaghosed vs undiagnosed diabetes

EU region
UDM prevalence

- 16.7%-60.9%
QW UDM proportion

~ 36.6%

*Croatia, Cyprus, Estonia, Finland, France, Hungary,
Malta, Portugal, Spain,

United Kingdom

BeagleY J. IDF Atlas Diabetes Res Clin Pract.

2014: 103: 150-60.

Miccoli R. 10/2016




Initial evaluation of the patient with diabetes mellitus
Complete medical evaluation

Diagnosis & Classication
of diabetes

Adapted from Standards of Medical Care in Diabetes 2014



Components of the comprehensive diabetes evaluation

Medieakhistory . . %\3'
‘ - ) _ = Medical histgry
e Age and characteristics{of onset of diabetes Je.g{DKA, asymptomatic laboratory finding >
e Eating patterns, physical activity-rabits; hutritional statUs; i i - and 0'\ O N\

development in children and adolescents 6\ \'\’b
e Diabetes education history ,b(\’é . 6\‘6
@ Review of previous treatment regimens and response to therapy (A1C records) \\_’b\\ @5\
e Current treatment of diabetes, including medications, medication adherence and barrie b . 6\'\6

thereto, meal plan, physical activity patterns, and readiness for behavior changecpo(,\ 6\6\’"
® Results of glucose monitoring and patient’s use of data \\3 e’b
e DKA frequency, severity, and cause ’66 X <
e Hypoglycemic episodes 6\)‘ (ﬂ\

N\ O
® Hypoglycemia awareness " e c/e 2 \
® Any severe hypoglycemia: frequency and cause 0\\ (e%

e History of diabetes-related complications C'C S\Q

\
® Microvascular: retinopathy, nephropathy, ne@?ehhy&s@nsow, including history of
foot lesions; autonomic, including sex !Q)@ysfunﬁ and gastroparesis)
o Macrovascular: CHD, cerebrovaag Isea e,Qﬁ'l PAD

e Other: psychosocial problensy* dental disease*
'a‘%% qe(c"\
Q(QQ 0(\3
NS\
X 4€
Q’\?»‘Q Q¢

Standards of Medical Care in Diabetes 2014



Prevalence of diabetes in Italy by age
and gender
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Type 2 diabetes is increasingly diagnosed in youth

NHW Black Hispanic ASPI

W e o
,a\\e
® The occurrence of type 2 diabetesdﬁ youtk\Ras been documented in several studies over the past decade
(Endocrinol Metab Clin North R 9J€€t§iatr 2005, JAMA 2007) and is thought to be secondary to coincident
increases in obesity in theg@ al&@&ation.
2

S

° In addition, there @f@ m%tgﬂ% less common types of diabetes in youth such as monogenic forms (Diabetes
es )

2!
2007; Pediatr, Qigetes 20¥3).

) e
N ey
Wo° T Qe

Hispanic White (NHW), non-Hispanic black (black),
Hispanic, Asian/Pacific Islander (ASPI), or
American Indian/ Alaskan Native (AIAN).

David J. Pettitt et al. Dia Care 2014;37:402-408



Components of the comprehensive diabetes evaluation

Medical history %
e Age and characteristics of onset of diabetes (e.g., DKA, asymptomatic laboratory finding) Medical hIStQ{&\O
e Eating patterns, physical activity habits, nutritional status, and weight history; growth and
development in children and adolescents
e Diabetes education history
@ Review of previous treatment regimens and response to therapy (A1C records)

o Current treatment nf diahetec incliiding mediratinne mediratinn adherence and harrierc< \&

Physical examination .

o er e Height, weight, BMI C\e 3 6\’"6 PhYSICal
ep| ®Blood pressure determination, including orthostatic measuremen\‘s@rhen<ed%ated examination
oHy °® Fundoscopic examination* \)"’6 \

e *®Thyroid palpation 6

e *®5Skin examination (for acanthosis nigricans and m«lﬁ ihje %@'Qltes] \
eHi ®Co Laboratory evaluation 2

5 e ¢ AIC, if results not available mtl‘@bast Z—Q\l%nths Lab evaluation

° ¢ |f not performed/availabl \(ﬁﬂln p
. ° ® Fasting lipid profi @@Iudlgt%tal LDL and HDL cholesterol and triglycerides
. ® ® Liver function §8ts Z

e Test for psie alb Wrexcretion with spot urine albumin-to-creatinine ratio
: qedago S
\\‘% é)care professional for annual dilated eye exam

OC,\" 3“% Family planning for women of reproductive age

0\3Q R¢' o Registered dietitian for MNT
e DSME
e Dentist for comprehensive periodontal examination
¢ Mental health professional, if needed

Referral

Adapted from Standards of Medical Care in Diabetes 2014



Characteristic

MNumbeszofipartigipastsnean (>U)

Random glucose (mmol/L), mean
(5D)

Fasting glucose (mmol/L), mean (SD)

Cholesterol (mmol/L), mean (SD)

Systolic blood pressure (mmHg),
mean (50)

Diastolic blood pressure (mmHg),
mean (5D)

Body mass index (kgfmij. mean (SD)

Waist—hip ratio, mean (SD)
Women
Men

Hypertension®, n (%)

Smoking, n (%)
Mo smoking
Current smoking
Unknown

Education, n (%)
<10 years

10-12 years ’bQ(
=13 yearsc)\\\

Exerase frequency, n (%)
<1 per week
1-3 per week
=4 per week
Unknown

MNot Diabetes

Clinical chracteristics
5 o newly diagnset
amam | patients wigsype 2

Qo
89.8 (11.3) 914 (12.5) q*a)b@tg S

261 (35) 297 (4.9) c;’o(',\e -\6\":é
SN @
g:: Eggj; g:j Egg:; 6\%“%@@3 with newly diagnosed diabetes
102(50) 140 (68) | @r‘é older adults, were more often
\ \Q‘ %ﬁypertenswe had higher BMI, and were
140 (68) 1‘@@5 « 3\ less likely to exercise compared with the
> 0760 o0 {21 2 group without diabetes.

o R

20 (10)
5(2)
25 (12)

59 (29) 93 (45)
82 (40) 61 (30)

31 (15) 26 (13) Dale AC. European Heart Journal (2009) 30, 1372-1377
33(16) 25 (12)



Initial evaluation of the patient with diabetes mellitus
Complete medical evaluation

Detection of diabetes
complication

Diagnosis & Classication
of diabetes

Adapted from Standards of Medical Care in Diabetes 2014



Correlation between known duration of diabetes and clinically
significant morbidity
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\o®
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(% % 6542 Clinical
..\“39 <@ yrs yrs  Diagnosis
o o Time Since Diagnosis of NIDDM (years)
9’\39 Q¢

Harris MI, Diabetes Care. 1992; 15: 815-9



Estimating the Delay Between Onset and Diagnosis of Type 2
Diabetes From the Time Course of Retinopathy Prevalenc%

Summary . ,b(\’é . 6\’&’0

* Any DR start to develop 3.89 years before the cllggcaﬁ' d@@}gﬁ"i}05|s of diabetes in

the Older Onset-NIT groups. A\ <e
O e

* ModDR start to develop in the OO- NI;l'gQr%ub\"?n estimated 2.66 years before

O VQ@%"
Since about 15% of adult popula@%a&@uffer from impaired glucose regulation without
having full-blown T2DM, anq\s‘ﬁlceoaﬁéred fasting glucose is associated with increased risk
for DR, at least part of,ggéizé ”bﬁﬁﬂen years may be spent in a pre-diabetic state,
accounting for del@&’?\d&m@)mplete diagnosis of diabetes.

(¢
x\\\’b N o(e

. R%%ﬁ%tnqg‘tﬁe model to data from patients with onset of T2DM after puberty
brought the estimate down to 4.39 years (2.66 + 1.73).

Porta M et al. Dia Care 2014,;37:1668-1674




Established CVD at baseline in newly
diagnosed diabetes patients =~ 4o

Total CVD, n (%) &60"‘;?2“(33) 44 (22)
. c,o\.\.e (e%’b
Angina pectoris be(x0§i®es\Q 16 (8) 30 (15)
WO- o
Lo (AR 2
Myocard(ie@l%’f’?ﬁa@r“c\%ion 11 (5) 14 (7)
.\,"'\\\QQQQ}Q\)

e’ 5 (2) 12 (6)

Adapted from Dale AC. European Heart Journal (2009) 30, 1372-1377



Prevalence of micro- and macrovascular complications
<5 years after diagnosis of diabetes

The RIACE Study
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G. Penno, unpublished data



A Kaplan-Meier survival curve for T2DM15-30 (n = 357) and
T1DM15-30 (n = 470) patients. B: Kaplan-Meier survival curve for
T2DM15-30 and all TADM (age of onset ,30 years) (n = 870) patients.

A 100 -

Kaplan-Meier curve
for deaths
o0 Mortality in Young-Onset Q@J@etes
3_3 Costantino MI, Diabetes Care 36: 386%’@?29 2013
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z
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” \ N\
§ — T2OM .y, CONCLUSIONS Young- or\t \% § more lethal phenotype
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“Other” forms of diabetes exist

FPG
Random PG
HbAlc

Decision level

Definite
diagnosis



Diagnosis of type 2 diabetes
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Laboratory aspects of testing in diabetes diagnosis

°\®‘
e The diagnosis of diabetes is established by identifying the presence\0 O
. oY .
hyperglycemia. 6\0,\ 6\.\6.\‘
O

\ \!
R I@@sst-load (OGTT)

. xR
Fasting PlasmaGlucose Random Plasma Glucose c\e’& '6.\’@ Plasma Glucose
2126 mg/dl 2200 mg/dI 0 \
\2 e 2126 mg/dl
,6’6 .ael
O
OV C
®” &°
NP

Recommendations W éQ(

e When glucose is used to e%@@ljsl&{&% diagnosis of diabetes it should be measured
in venous plasma. A (hi P\O o
* Plasma glucose sh@@td Q@ﬂ']easured in an accredited laboratory when used

. . > < ] . . . i
for dmgnoss&fg@ scge{_ghmg for diabetes good practice point. (Good Practice Point)
e There qﬂaﬂwsqﬁi},}ient published data outcome to support a role for portable

O e . . . : . :

me an §R’In-pr|ck (finger-stick) blood samples in the diagnosis of diabetes or for
&‘Bulatign screening. C (moderate)

Sacks DB. Diabetes Care 2011 34:e61—e99




Glycolysis affects glucose determination in routine clinical setting

Plasma glucose mmol/L
w

2] «LH
Fri

2 [ *FC Mixture

i o

GQ?)( ,bq% 60’ 60'-119’ 120'-179' >180’
\! \
, -\\’69 (eo Time between blood drawing and centrifugation
\ 4€

FC-Mixtu: um-fluoXde, citrate buffer and sodium EDTA containing tube

o\
LH - Iithiu%mgtube (Sc%um-fluoride and sodiumheparin containing tube.

The use of an immediate inhibitor of the glycolysis has to be regarded as necessary. The FC mixture
(NaF/citrate buffer/Na2EDTA) seem to be suitable for this purpose, while NaF alone is not.

Bonetti G. -SIBioC. Biochemia Medica 2016;26(1):68-76



What to do if unequivocal hyperglycemia is absent

05
: \oe"o
* If unequivocal hyperglycemia is absent, then HbA1lc, FPG, and OGTS\@%{(@'&‘hould be
confirmed by repeat testing. The ADA recommends repeat\i(»g\zthsdgme test for
confirmation, since there will be a greater likelihood _of,igb’ﬁ:!éc%(\r&@ce. However, the
diagnosis of diabetes is also confirmed if the results @)f;@edigf\é&nt tests are above the
diagnostic thresholds. (Diabetes Care 2012) ’@3\\3'“6@3
6\) N
* If a patient has had 2 different tests anlet%?é sealfc)s are discordant, the test that has a
result above the diagnostic thresh 'cfa%%o%»u@‘%e repeated. A second abnormal result on
this test will confirm the diaggg&@.ﬁk\ 2006)
QO O(\%
® In asymptomatic pﬁ@ee?%séwﬁ%se random serum glucose level suggests diabetes (>140
mg/dL), an FP(%Q«@W é:ﬂg\evel should be measured. An FPG level of 100-125 mg/dL is
considered\@errépah)ed fasting glucose (IFG), and an FPG level of less than 100 mg/dL is
consi ) tormal fasting glucose. However, an FPG of 91-99 mg/dL is a strong
indé}?ende?\t predictor of future type 2 diabetes. (Brambilla P. Diabetes Care 2011)




Alc for diagnosing diabetes

0%\3
Since 2009 an international expert committee appointed by the ADA, \gé European
Association for the Study of Diabetes, and the International D/@b@?e 34‘§socmt/on
recommended the HbAlc assay for diagnosing type 1 and t ,(@?\32 @&Betes mellitus
(Diabetes Care 2009). %2

R \\’6
Advantages of HbAlc testing over glucose measure@\\@nt (e’é LR
X0 L2 -
6° <\
* Captures long-term glucose exposure \-\ @6\
OV, ¥
* Has less biologic variability @\c NS

* Does not require fasting or tn@@ﬁ sa{:@b‘f’es
* Is currently used to gwgeQ@\gnagé}%ent decisions

o
.rﬂ"b (CD\O

e Laboratorie eROLJ\L@L’Quse only HbAlc assay methods that are certified by the national
glycoherqo\gloa@(%tandardlzatlon program (NSGP ) as traceable to the DCCT reference
arlygf}aaurers of HbA1c assays should also show traceability to the IFCC

re?erence method. (Good Practice Point)

Sacks DB. Diabetes Care 2011 34:e61—e99




FPG, 2h-PG and HbA1lc do not identify all the same
individuals as having diabetes mellitus

0\3‘
US population aged 20-74 years (NHANES 2005-2006, n = 2,017) with undiagnosecj& g{@ﬁetes
S
mellitus by three diagnostic criteria . 0\’6\0 ®
O

2h plasma glucose =11.1 mmol/l 6\'\6 @‘)\
(4.9% undiagnosed) \ D

FPG =7.0 mmol/L
(2.5% undiagnosed)

FPG

HbAlc

HbA =>6.5%
(1.6% undiagnosed)

Adapted from Cowie CC. Diabetes Care 2010; 33: 562-568



Percentile distribution and correct classification by

A1C - GENFIEV stud

v (n. 845)

.6‘
)
9 . | e"'O\O
8,5 | ,g\’é\? N\
8 - SPIPANCEI
25 - _.,b(\’é OGTPcategories
’ . b\\ @S\V
o 77 . NG Normal
E 6,5 -E\’@o Pre-diabetes
T 67 o) Diabetes
5,5 7 B
5 -
4,5 - R
4 C Q B
b N\
3,5 I T XD N\& | | —
(& .(\6
0 o\oe 20{\%\ 40 60 80 100
63% (\e O Percentile
@ . NCA1C <6 6-64 | 26.5
\\\‘3 QQQ‘ @é T e
o) )
0,\3(90 Qe( Normal 86 12 2 100
Pre-diabetes 58 32 10 100
Diabetes 25 32 43 100

R. Miccoli 2010 unpublished



Is hemoglobin A, (HbA, ) testing appropriate for
diagnosis (and screening)of type 2 diabetes mellitye?

0
0%
: RO
Agreement between HbA,_ and fasting plasma glucose (FPG)(\%@br% icose
tolerance testing (OGTT) is poor: ) \,@\'\?’. 3@5\6
G\
® 25% to 27% agreement for HbA, . and FPG (Far@aw\%gl;s’?\’bema/-mpez MR 2011)
N\ e
2 <
* 22% to 33% agreement for HbA,_and O&B’?"’(F@*&% S$2012, Cosson E 2011,
C \
Mostafa SA 2010) | Co\-\e e %36

(J .
® Some studies find HbA, (2%5‘3’&)\ \%@t‘ﬂgdiagnose less diabetes than OGTT

(Farhan S 2012, Malkani S %\M %Q@g CC 2010) (eg, HbA,_  missed 60% of the cases

' WG\
OGTT diagnosed) @,@\ e(s\oo

MR\
® Some find I@tﬁ&]éM.S%) would diagnose more diabetes than OGTT (eg, OGTT

missedo%@? ogqﬂ’ie cases HbA,_diagnosed). (Bernal-Lopez MR 2011, Cosson E 2011,
Megtefa SR8D10, Malkani S 2011)



Assessment of diabetes at diagnosis

o O
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OV .
« Education '\’6\’2" .-\I'nsulln therapy
« Life-style - A
O \\
- Counseling | @ .\6\\,’65 < OAD
S » e |njectables
* Insulin
» Weight&exercise
: » Smoking
3 (.\ ¢ _, *Blood pressure
6 . c)(a . Chplesterol
. eg@ ,..@'\""Personalizatiori""'-n.,,......,,p " Antiplatelets
4 @ otaget 7 e
\oe( \@0 Screening/staging diabetic
Q\O O( complications&comorbid
2 e prications
‘36 c;\o(\ conditions
> s s v
R\
Q(QQ \)(\’b Initial clincal assessment »  Follow-up
N e
c’\\,\\‘ QQQ,( t
. 'bQO e(
e 120 >
T I
. Identification of diabetes

R. Miccoli 10-2016



Knowledge of other formg}of

|dentification of
salient /subtle
clinical features |

D \mﬁlq{sﬂ?&?a
v&o a‘b\ﬁcular
Q\O
3o phenotype
’a(,b\,’b qe(cp\o
Q(QQ \)(\’b
i e o Atypical
20 oe .
ovr R diabetes



Tests for diabetes subtype

00%2\6‘
.,6\03‘
\ .
O oV
\30 r,\6
C-peptide Islg\gxa\\wgdles
\ > eo”
Genes j»? @
e
6\"
¥ 0\\ -re%fé
* Random o 9 nti-GAD glutamic aC|d decarboxylase 65)
* Fasting e, ‘\(\?“ e A2 (tyrosine phosphatase-related islet antigen 2)

e Glucagon stimulated Q\O\o o
e Urinary C-peptide chgti}%ne\@{t‘%
e\

e Anti-ZN (zinc transporter ZnT8)
e |slet-cells antibodies

@ @Y !
\(bQ e(e e MODY: HNF4A, GCK, HNF1A, IPF1

NN
o <3 HNF1B, NeuroD1, KLF11, CEL
0\3Q Q¢
* HLA




Type 2 diabetes vs Autoimmune diabetes

Age

l

Adult age
15/30-70 yr /

— Children age =

s\‘\

’ Q\O‘O

e‘c’\

~Autoantibodies

positivity

&

(o) 6\\6
"

.(; .
o a\eS\'
R
&
eoﬁalse positive
& fluctuation

cDO

SC(N

s treatment
\é@k{;‘i};\l@f rlea men

e’é

/’~

Severity of
Symptoms
(DKA)

Physician driven |
No insulin 26 months -

>

l@té?\t aQﬁ(mmmune diabetes of the adult (LADA) is an autoimmune diabetes
defined by adult-onset, presence of diabetes associated autoantibodies (DAA),
and no insulin treatment requirement for a period after diagnosis.

Adapted from Laugesen E. Diabet. Med. 2015; 32: 843-852



Prevalence of patients with glutamic acid decarboxylase antibodies
(GADA) among patients diagnosed with Type 2 diabetes

(>
&
xO\O
Number of 0\’6 ) Specified

Patients with Number of patients Antibody used \\’b age range

Type 2 patients positive designated in definition recruited

diabetes (n)  for GADA (%) LADA (%) LADA deﬁu&( C;@:l (years)

. \\ov
Elnri b e U 6156 541 (8.8) 598 (9.7) 1.4 nre X2 54.4 30-70
Care 2013 [11] (DOann NGADA,
% » ZnT8A)
Maioli et al., Eur | 5568 276 (5) 2{@{% NG A NA 35-70
Endocrinol 2010 [7]
Zhou et al., Diabetes 2013 [8] 4880 287 (5.9) c,e 2875}5‘9’) GADA 513 30 or
\ e% above
Tiberti et al. Diabetes 2008 [45] 4250 tﬁq ( 91 (4.5) GADA NA NA
Zinman et al. Diabetes 2004 [10] 4134 & 174 (4.2) GADA Weighted 56.5 30-75
Turner et al. Lancet 1997 [3] 3672 (\,O Sﬁ{\@ 430 (11.7) GADA orICA 526 2565
o 2 (\% (not clearly
- .0 defined)
Tuomi T Diabetes 1999 [4] 0% o 104 (9.3) 104 (9.3) GADA Weighted 69.7 NA
Radtke et al. Diabetes Care ZQ[’.@ 1 éﬂ 106 (10.1) 106 (10.1) GADA Weighted 67.8 20 or
,\(?«Q «\3 2bove
*Qverall preva \b&% & groups. Age: 3444 years (14%), 45-54 years (9%), 55-65 years (7%). LADA, latent autoimmune diabetes
in adults; Qlﬁgntlhudles 2A; ZnT8, zinc transporter 8 antibodies). NA, Not Available.
O\ Q¢

Laugesen E. Diabet. Med. 2015; 32: 843-852



Prevalence of patients with glutamic acid decarboxylase
antibodies (GADA) among total number of patlents
diagnosed with type 2 diabetes K)ﬁ,}o\o%

Hawa M| Diabetes Maioli
Care 2013 [11] End 8?

mbetes Tiberti C Diabetes Zinman B Turner R Lancet Tuomi T Diabetes Radtke MA
2013 [8] 2008 [45] Diabetes 2004 1997[3] 1999 [4] Diabetes Care

Nﬁ 201 &5
%Q [10] 2009 (2]

OC)\"N 3 qe(e B Mo of subjects W No of subjects positive for GADA
el

N

Laugesen E. Diabet. Med. 2015; 32: 843-852



A schematic view of factors aff ecting the
phenotype of diabetic subgroups

O \S
\ \O*

T1D, 040 . (\3 S \.’é\\

i \g

Insulin R

T sensitivity — . =

B1 3 . AN
T1D DQ PTPN22.C\ 6\6\
adult W% 6
<

LADA,,,

|| - C
Insulin \h\ o N
\CS
LADA,,, secretion X ¢
O o

0%, 5° Bmi, LG

2 \O

T2D ,a(’b‘ !e("\ dyslipidaemia SC30A8
Qt NS

NP2
o (D
G@.@(i?:s hagp?rovided clear support for the view that LADA is between adult-onset type 1 diabetes and GAD-
antibody-negative type 2 diabetes, sharing genetic and clinical features with both forms, thereby justifying the
term hybrid diabetes.

TCF/L2

Tuomi T. Lancet 2014; 383: 108494




LADA vs type 2 diabetes

&
There are no clear clinical features that distinguish _W7%mune
, : OV %
diabetes from Type 2 diabetes. (\,&6\ "o
® There is a tendency for adult patients withe" ,A@%\c} even when
: . . P\ .
noninsulin requiring, to be younger at dgj@gﬁossw and leaner with a
greater tendency to progress to ins%lg‘b\%’%\qacﬁ%ent.
®* LADA shares genetic featu\,(%sﬁ/e\’/\gsh"c’both type 1 and type 2
diabetes. @'\cﬁ»o S\Q@%
® Within a cohort of @&ﬁA«@\gsitive adult patients, the GADA titre
o . . .
and the numbg@@&%o@%A impact the clinical and biochemical
differencesﬂg(;@ﬁ%ﬁg'sﬁbcé 2 diabetes.
°ls no’gp@g%kﬁé) to identify patients with LADA without screening.

* g{éﬁ?(cjadebﬁenotype should drive management strategy.

.

Adapted from Laugesen E. Diabet. Med. 2015; 32: 843-852



Other hybrid forms of diabetes

Ketosis-prone diabetes in adults 5\‘5\6\6\2\‘
2
® Features of both type 1 and type 2 diabetes without\t({%\"@&? '%}\ﬁme
characteristics of LADA &2 -\’@\\3
® African-American youths in the Flatbush sul%gﬁﬁ’%je&ré\oklyn, NY, USA; sub-
Saharan-African descent N SC{\“
® Ketosis and severe insulin deficier\ci\,e;%ggh\ter achieve remission from insulin
dependency @-cﬁfo é\Q‘e
® Ketotic relapses precede\ocgb?_ (@?é?essive hyperglycaemia
W™ o
QR ¥
3@&’6 . RN B-cell- _
Q@Q o dysfunction
'\"% @ | —  ketotic episodes J

o
get R Insulin
_> .
resistance

Adapted from Winter WE. N Engl J Med 1987; 316: 285-91. Mauvais-Jarvis F. Diabetes 2004; 53: 645-53;
Umpierrez GE Diabetes Care 2006; 29: 2755-57.



Family trees and other forms of type 2 diabetes

Be27yes *® Taking a good family history is a key skil\U@@fcan
ﬁ%‘;’;ﬁ:ﬁ ’-[O also aid the recognition of individuqlé@kgy to have
AV .

other forms diabetes. . 0’\ N
B fne ) = pmim . TONIANCE
e O 2oy R’ ° Beaware that the informakion e very
o I f B 25 sensitive and inclui%g\é%or%‘b\sues such as family
break iscardiages AS@births and
reak ups, mls.\@;@l?%e& irths an

O
g

bereaven'ggo{:e \
d] & N .
* Ag cur @(%mlly history may help indicate

o o e@\«)’}‘iexhg[,@enetic testing is appropriate and may
e, Gheonaa i \.\e(' reavéél family members previously thought to
have Type 1 or Type 2 diabetes who may alsogﬁ\\’e@?ﬂan@égnetic testing, confirming one unifying diagnosis.

* If a family history is not taken, a pati\eor%’(ﬁ%la{\i@@}eare less likely to be considered.

\
® Taking a family history can aIs%jggh?if%/\@tﬂér family members who may be at risk of developing the condition.
> \O
(’8& Qe(c’

(o)
e ssinsssiness Q(G/Q. R .

: R () e %
- 1. Autosoma.g\iilb\)ninéqﬁ 2. A young age of 3. Non-insulin requiring : +
: i{!@@ﬁta@ef onset of diabetes diabetes :

\})

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Genetic testing

Adapted by Miccoli R. 2016 from https://www.futurelearn.com/courses/diabetes-genomic-medicine/0/steps/10049



Monogenic Diabetes

>
\o©

Monogenic diabetes accounts for approximately 1-2% of diabetes c and

results from mutations that primarily reduce b-cell function. 6\ 6\\6\‘

&\\'b(\ - 6
There are two major classifications of monogenic dlabgﬁe ,@;\@tu rity-onset

diabetes of the young (MODY) and neonatal dla\lqg‘b@s I tus (NDM).

oX©
0"‘) <\“

The clinical diagnosis of MODY has bee@Cﬁ/prcéa‘{R/ based on the following criteria:
* family history of diabetes (,co \Q@
® autosomal dominant mode«\&fﬁ? e¥itance
® insulin mdependenceén@ﬂke@b\&c diabetes mellitus) and age at onset below 25
years (Fajans s5. N En qu@& 345:971 — 980).

P
The MODY,Gh@SgIﬂ.ﬁ@IOH of monogenic diabetes contains at least six well known subtypes.
Of theébllﬁ%Yes@btypes hepatocyte nuclear factor (HNF)1A- MODY (MODY3) constitutes
20 950% of all MODY cases, glucokinase (GCK)-MODY (MODY2) approxi- mately 20 — 50%
of cases, and HNF4A-MODY (MODY1) and HNF1B-MODY (MODY5) each approximately 5%
of cases (Stride A. Ann Med 2002; 34:207-216. Ellard S Diabetologia 2008; 51:546-553)




Clinical comparison between type 2 diabetes mellitus, HNF1A diabetes, ketosis-
prone diabetes and latent autoimmune diabetes of adulthood

\O*
e
utoimmune
HNF1A diabetes Ketosis-prone . ’6\0 diabetes of
Characteristic Type 2 diabetes Type 1 diabetes (monogenic) diabetes r\‘\o\ RS Ithood
Mode of Polygenic, with Polygenic, class Il Monogenic, Polygeni ;é@ésed— \ rpolygenlc with
inheritance environmental HLA autosomal frequ é\E environmental
interaction dominant ssoc ith interaction
CC@P
Age at presentation  Variable (usually | Young Young (oftir;\bcb a'b}‘e (usually > 30 yr (adult, by
adulthood) <25yr (ed ulthood) definition)
Penetrance, % Variable Incomplete (< 25) Hi N@—QGE(N Variable (< 50) Similar to type 1
(10-40)’ 6\5 diabetes
Body habitus Obese Non-obese O\'\ %l%&:ese Typically obese Non-obese
Ethnicity High prevalence White '\CC d\ Qﬁlhlte European | Afro-Caribbean or Similar to type 1
worldwide \e ancestry Hispanic, with strong diabetes
e(‘ \(\’é family history of
(\% phenotypic type 2
Q\ diabetes®
B-Cell antibodies, % < 10® ’6" ((D\Q%? <13 <30° 100 (by definition)®
First-line therapy Wrmi 'Ne Insulin Low-dose Insulin during acute Insulin
Q( ost p@@ is sulfonylurea presentation; up to independence for
RN (e 60% of patients at least 6 mo,
c)\‘\ 3“6 require insulin by progressing to
o < 10 yr after diagnosis® insulin dependence
5 ’bQ Qe y g ) dep
IO over time®

Note: HNF1A = hepatocyte nuclear factor 1, HLA = human leukocyte antigen.

McDonald TJ. Diabet Med 2011;28:1028-33 - Balasubramanyam A. Endocr Rev 2008;29:292-302 - Naik RG. J Clin Endocrinol Metab
2009;94:4635-44 - Fajans SS. N Engl J Med 2001;345:971-80 - Wroblewski M. Diabetes Care 1998;21:250-5.



C-peptide
2
A 4 ) p\\ -(6%3 v
e Random 5 \© anti-GAD glutamic acid decarboxylase 65)
* Fasting o 4| © IA2 (tyrosine phosphatase-related islet antigen 2)

* Glucagon stimulated ?Q\O\o o
e Urinary C-peptide c’r)&%ti}\ rlg’\(gm%

e Anti-ZN (zinc transporter ZnT8)
e |slet-cells antibodies

AR
QQ (\3 \ 4

\!
\\\’bQ e@“ e MODY: HNF4A, GCK, HNF1A, IPF1

N
. < L2 HNF1B, NeuroD1, KLF11, CEL
0\’6 Q¢
e HLA




Suggested C-peptide thresholds to support clinical
decisions in patients with diabetes

* Where there is uncertainty as to diabetes subtype, C-peptide measurement may aid dia@@as'
and appropriate management. e’&o

e This is particularly in long-standing (> 5 years) insulin-treated diabetes, where retained f{y‘@\?anﬂél C-peptide
secretion may be strongly indicative that Type 1 diabetes is unlikely, and therefore B/Qé é;{@b tes or MODY
should be considered. \'\’6(\ N \

* The large overlap between C-peptide levels in patients with Type 2 diabe o s( do not require insulin
for glycaemic control goes against the use of C-peptide in this context. (',\e -\6\‘6

e Evidence for a clinical role of C-peptide in predicting response’tbﬁgpcéug%m&bglycaemic agents is weak.

e
i 6\‘»@. cﬂ\q

Stimulated C-peptide Fasting Post-home meal urine

[on-fasting random/post- C-peptide C-pepide:creatinine

\ glucagzon/mixed-meal test) (nmol/I) ratio (nmol/mmol)
\oe(\o_ (nmol/1)*
Absolute insulin deficiency/%?s&&e e O(\ - <0.2 <0.08 0.2
insulin requirement ’6‘3 (é\o(\
Likely Tlo/inabili{éq?éc 'ey?—:‘eg’lycemic <0.6 <0.25 <0.6

control with\{zngms%én\% erapies

X\ 12
Suggﬁcﬁ‘BD Qr’W}ODY (<30 years) >0.2 >0.08 >0.2
d@@ es ing%atient with presumed T1D

>3-5 years post-diagnosis

Consider MODY/T2D in young onset >1 >0.4 >1.1
diabetes at diagnosis

*1 nmol/I=3.0 ng/ml Adapted from Jones AG. Diabet Med. 2013; 30: 803—-817



Patient features

Disease features

Phenotype-based initial evaluation of T2D

Co-mor d}Rl \
f Clinical characteristics \ @ét&cx

. \
» Age/life expectancy o Cardl(c\> cé\‘ebrg\b@scular disease
. Dlabetes.duratlon 6\\’6 ° J;@ért failure .
e Weight _ \% 2\ ired renal function
e Drug-related risks (hypo, etc) CJOC\?’ é\b\’" e Liver dysfunction
\ e Elderly/frailty j ,6\\’6 <@ ¢ _* Drug-related risks (hypo, ety
\ ......................................... 3 o@ d')qe/
0\\ i’ ¢
@\q&erg&'ahzed Prevalent glucose pattern

Genetic issues /@6925‘ &h@}apv&TargetS \ e Fasting hyperglycemia

e Diabetes sub-types ' (\e e Postprandial hyperglycemia

e Response to druggx N R » Poor control (HEALC)
)N i
oQ \ \ e Hypoglycemia

X
R P eV /
OC,\"\ 3\\"’
6\2@ q‘ﬁnmunologlc issues Metabolic defct
e Diabetes sub-types Insulin deficiency/

¢ Disease progression Insulin sensitivity




Conclusioni

“* La diagnosi del DT2 dovrebbe rappresentare un mo \eﬁto‘
fondamentale per comprendere le caratteristiche del pamen@a‘@ | (schl

(potenziali) della malattia. @ 6’@\\6
o\
% La diagnosi precoce e lo screening possono&ebgt re a ridurre
\
" im | DT2. N
patto de 6\\35

» Conoscere |’ eziologia del DT2 géw‘» algm\?‘e il clinico a definire le

terapie piu appropriate per un dogtérrrélga% paziente.

\
** I DT2 ad insorgenza %{an I@Qé gravato da una prognosi peggiore.

N
 La vaIutazmne&aﬁ‘imadaeo deve essere approntata con metodologie

adeguate (st%@ar@?\nformatlzzate) Puo contribuire ad implementare il
reglstro ab‘%%é@l%gla

\\
,;Qﬂ R{dg’?amma della terapia e dei controlli deve essere definito, fin

dall’ inizio, in base alle caratteristiche individuali, e condiviso con il
paziente.
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Proportion of subjects, requiring insulin during 7-year follow-up, LADA with high
or low GADA titer, andtype 2 diabetes - NIRAD Study

c 100
A 100 —— ——l—l_ 2
— g0 |- \O*
%+ c 7l \OQO
= 80 I ] g S I \OQ&O
2 R AR £ 70 | RSN \O . .
®. | 7 = . O\ \"
E?z 60 |- ! l__—! E% 60 |- 6\0 6\‘\’6‘\
§§ 50 |- ig S \'\’5(\ 5‘\< \
S ol T TN Cag
20 High vs low GADA and T2DM, P<0.0001 S e . e\»’é . &6\\ e e st
2= 30| LowGADA Vs T2DM, P<0.01 ' g 2 0(,,}{0_00%\6\
=0 o8 (O N High GADA titer . \oarcj 2.
=W Low GADA titer ’6\ > Pt i
. (S
10 |- e 8 \)\_’6 10 ‘.‘\Q ZnT8 LA2-
0 & L | I | | I | (,e 6\ c)glﬂ | | ! ! ! ! !
0 1 2 3 4 5 6 7 \W© 0 1 2 3 4 5 6 7
N ogR
Follow-up (years) '\QC’O . Q‘(e Follow-up (years)
B 100 &O@ \C N D 100
Qo - e( . %\(\6 90
s 80| 2 QO(\ 80 |-
] A b=
2. M| > O £ L
; 2 (’tg& e(c’\ =% 0
E = 60 A —‘ 8 el
85 sl Q(QQ \)(\'0 g8
5 = =2 50|
25 ) N0 oX© b o o ts
£ OCD\‘ 3“6 _________ 83 T
S< 3 k- E—
e 0\’3@ PcQﬁS 8" a0  P<0.001 e e v w2

High GADA titer, BMI % 25, ZnT8 and IA-2IC positivity and sulfonylurea treatment, in the first year from
diagnosis, significantly increase the progression toward insulin requirement in LADA patients.

A | 1 1 1 1 1 1 1
0 1 2 q 4 5 8 7 0 I‘I I 1 1 I I 1 1
0 1 2 3 4 5 6 T
Follow-up (years)

Zampetti S, EJC 2014, 171, 697-704 Follmn apioars)



The clinical utility of C-peptide measurement in the
care of patients with diabetes

oo
. . . S
Where there is uncertainty as to diabetes subtype, C—pept/dg\ g\,glgsrement
may aid diagnosis and appropriate management. \.\,éo’b é\d\@
> o

: A\

e This is particularly in long-standing (> 5 years)d'pshelfiér};\b?‘%%ted diabetes,
where retained substantial C-peptide segg@%ge@ay be strongly indicative
that Type 1 diabetes is unlikely, andceﬁﬁ)eggfé?e Type 2 diabetes or MODY
should be considered. ' co\\?’Q(e%a
xO |
e The large overlap beg\\ge%(nogeb%ptide levels in patients with Type 2 diabetes
who do and do no,yb% %r@insulin for glycaemic control goes against the use

P
of C-peptide é@’ct‘i%s,ée(?ﬁ ext.

2% e

. \\\ e(

. .X@é‘cg Fr a clinical role of C-peptide in predicting response to specific
hV\poegcaemic agents is weak.



Suggested C-peptide thresholds to support clinical
decisions in patients with insulin-treated diabgtes

e‘o

Stimulated (non-fasting \'\’b(\% \éést meal home meal
‘random’/post-glucagon/  _ \\_’b @S urine C-peptide:creatinine
I71)

Clinical role mixed-meal test) {nmuL"_l} \' srm ratio (nmol/mmol)
Absolute insulin deficiency/absolute insulin requirement <0.2 \\3cD ’5% 08 <0.2
Likely Type 1 diabetes/inability to achieve glycaemic control < 0.6 (o) (e < 0.25 < 0.6
RN

with non-insulin therapies 6\) C(
Suggests Type 2 or monogenic (MODY) diabetes in a patient > Uée C’ > 0.08 >0.2

with presumed Type 1 diabetes > 3-5 years post- \ o)

diagnosis QO\ (e%
Consider MODY/Type 2 diabetes in young onset dia@ \e Q > 0.4 ol |

diagnosis o)

gn \A?A(‘ .“\‘(\6
QLY %o
&R o
(,b\fb G
T N
Q(GQ (\3
N0 eX©
o\ N
Q07 et ®
QWY R

Diabetes Care 2003; 26: 832—836 - Scand J Clin Lab Invest 2000; 60: 687— 693 - Endocr Pract 1999; 5: 305-313 - J Clin
Endocrinol Metab 2003; 88: 5090-5098 - Diabetes Care 2011; 34: 286— 291 - Diabetes Care 2012; 35: 1206-1212 -
Pediatr Diabetes 2012; 13: 45-50



Clinical diagnosis and the usefulness of C-

0\0%\3
A
6\0\6 i ’b.\&
o
\'\’606 é\d@\
Presence of HLA- -e’@\}a{ g{@@ic
DQB1 > oL )
0 25 D (Ab
: ,@’5\\3 Qefe negative)
Low C-peptide levels o0 oA
we %’56\
w\cco .\Q(e
oY e’
et .\Qo\(\
Absence of HL%%?@\%(\JQGS—
B > T2D
Q(QQ \)(\'b
c;\»N@rr%Q‘a}%r high C-
(5\?&0 opeptide levels

Bakhtadze E. Diabetologia 2006; 49(8):1785-94.



The three key features that may suggest possible maturity-onset

\
&0\0%
\0?/
.\6 . &
X e N
R &%°
Key features (all three \'\’b 5\6
aced to be present) Addirionsl detaile - \XRoteg @
Autosomal dominant One parent will also have diabetes and the diabetes (,\e @?i%nogemc diabetes does not
inheritance of diabetes. be traced back through the three or more ge:ne:ratl mfég “sklp a generation.
the diabetes being inherited from parent to c@@“’b \qe(e
Young age of onset. Diabetes diagnosed <25 years of age 1rb:@Qaﬂ 8\6(’ Age at diagnosis of diabetes may be
family member. \\ %’b variable in other family members
X “\QCO Q(G through the generations.
‘D
Non-insulin-dependent People may have Qe\ated )gﬂ insulin from diagnosis Other patients may be on diet or
diabetes. but will have r@&mbl&%@pﬂde >5 years post-diagnosis. tablet treatment, clearly indicating
6’6 non-insulin dependence.
Other features may be present {MJ[L%(@%C three key features, e.g. sensitivity to sulphonylureas, macrosomia and neonatal
hypoglycaemia or renal c&@a
ot
& qe‘e
QWY R

Shepherd M, Hattersley A, 2010



Maturity onset diabetes of the young (MODY): more commonly
identified gene mutations

Type Genetic defect Frequency Beta cell defect Clinical features Risk of \ ﬁnal
microvasculak O treatment
disea(s\e\fé\o 3
. . A %4
1 Hepatocyte nuclear <10 percent Reduced insulin Normal renal threshold Yé\ 3\\6 Sulfonylureas
factor-4-alpha secretory response to for glucose (‘ 6\
lucose \\6 5\
g X2 ,5@
2 Glucokinase gene 15to 31 Defective glucokinase Mild, stak\le"f%m &3\\ Generally no Diet
percent molecule (glucose hyperghreemia
sensor), increased \t@g osedé@mg
plasma levels of glucqi 1 \out| eening. Not
are necessary to eNgi» é)c/ esswe
normal Ieveé Q‘ﬁnsulin 6\
secretlo\\ ¢ og?
3 Hepatocyte nuclear 52 to 65 @t{\&rmal Low renal threshold for | Yes Sulfonylureas
factor-1-alpha percent ,&0 ecre %&v renal glucose, +glycosuria
Q,( . tg\ old for glucose
4 Insulin promoter factor 1 Bag ) e Reduced binding to the Rare, pancreatic Yes Insulin
\ﬁ c;\0(\ insulin gene.pro.moter, agenesis in
,a(’b “e( reduced activation of homozygotes, less
Q D insulin gene in response | severe mutations result
_q Q( 0 to hyperglycemia in mild diabetes
5 e te n Rare Pancreatic atrophy, Yes Insulin
. F@&r 1@@5 renal dysplasia, renal
0‘ cysts, renal
insufficiency,
hypomagnesemia
6 Neurogenic Rare Pancreatic development Yes Insulin

differentiation factor-1

Naylor R, Clin Endocrinol (Oxf) 2011; 75:422. Ramesh SC, Indian J Pediatr 2011; Dec 10 [ePub]. Thanabalasingham G, BMJ 2011: 343:d6044.




Maturity-Onset Diabetes of the Young (M

Clinically-defined type 1 diabetes
(n=247)

Diagnosed <45 years
23 years from diagnosis

Random C-peptide measured

n=208

Lo

Strategy for Identifying

n=39

¥

C-peptide =0.1nmol/L

n=19

C-peptide <0.1nmol/L

Glucagon stimulation
test (GST) offered

n=20

GST increment
<0.1nmol/L (n=15)

No further investigation

Absence of endogenous
insulin secretion is
consistent with d:m@

[ sennan Tr—— )a@@ oS

label of typ ép tes
\S

. \\\t

® Orrandom C-peptide N
8 cﬂ.::i!nm;:l_:‘?_{li:;td ’K’ \ ,6\6
declined G5T) (n=4) \0
O
v e’
X))
c,\

o5
e

\X’A\

5(39agnased

Cllnlc%fk\:g:j@ \

QDOV)

20

ears
idespositive

O
Yt
@5\6
FPG 5.5- n=38 GCK 16CK
»| 8mmol/L, re- » mutation
HbAlc<8% sequencing found

6\\6 @ ibody negative
N No further investigation
d n=197 _ i i
C) Diabetes diagnosed >30 years with
6\ lic syndrome with clinical
label of T2DM
n=24 n=12 n=44
Age of diagnosis of Both extended Absence of
diabetes <30 years testing criteria metabolic syndrome

e
All patients w t@@ peet\ﬁ\e positive diabetes (serum C-peptide >0.2 nmol/L, 3 years after diagnosis

for thosegg&

for r@\@&uenﬂﬁé

positivity, or metabolic features consistent with insulin resistance.

.

and H

bAlc<B%

FPG 5.5-8mmaol/L

n=2

.| GCKre-sequencing

No GCK mutations
found

ime@\t%(have type 1 diabetes) diagnosed up to the age of 30 years should be considered
of the HNF1A and HNF4A genes, regardless of the family history of diabetes, GAD

Thanabalasingham G, Diabetes Care 35:1206-1212, 2012



Lower fasting plasma glucose levels at diagnosis of T2D
are associated with improved outcomes

>
U.K. Prospective Diabetes Study 61 &0\0%
.,6\03
6\0\ '\’b.'\&
(3 -\\,’é\
W& e
R\ \'\’b@
(e
. -e‘, . 6
O Low O Intermediate EdH had™
N\ @6
60 xr\'?,\ -\‘e
O o
@’ &°
50 co\;\?f " e‘%’a
O .
o 40 RN\
N e(’\, . -\(\’6 l
8 0% O
c 30 a0 |
: W
> X2 \O
T 0 {—rC gt n
< A
2P e
O et |
QOS el &
X\
AN . | | |
0-3 0-6 0-9 0-12 years

Colagiuri S. Diabetes Care 2002; 25:1410-1417



Iperglicemia e
sintomi

Iperglicemia

Eta >40 anni Assenza sintomi

A

@a diabete

Non

Jecessita terapia ecessita terapia

TIPO 1

insulinica . 0’\’6 x insulinica
66\ . ,@\'\’5'
¢ v 4 ,c\}\:\,b(\ . c;\d\
Monogenico [« . 222 <25 ann X \3'?%)\'\’6\/
Soria familiare +++ Storia familiare +/- 8@«% fa&&h ++/-
DIABETE TIPO 2

Autoanticorpi Necessita terapia Obesi'qé/_ ‘ +
positivi insulinica Comorbidita Sindrome
Metabolica

Normale/Ridotto

Normale/Aumentato Presenti

i R (o

| ‘;Q’b\v 3“6( A

: Q(Qz \S(\ umentato

| Ve QQ@A te/Ridott

: o (? assente/ oo nentide TYPE 2 Autoanticorpi
007 e pep

i Q)\6 R (prevalente IR) Assenti

% Presenti Assenti TYPE 2

Autoanticorpi > (prevalente [+ LADA
_______________________________ ' Deficit Insulinico)




O
6\ \Ca
X
“Occorre fermare il male quando |m&?§@ﬁbn serve

preparare la medicina quandq,éta“‘méfattla si e fatta
forte a causa di lunghi rlta&bi\c,d\“




Diabetes can be classified into the following general categories

5-10%\

4-8%

of pregnancy

~@
Q\O
oo \o(‘e

o,

90-95%



Ketosis-prone diabetes is uncommon and

notably found in Hispanics and patients of African origin. By
way of contrast, LADA is comparatively common. As

2—12% of patients with apparent Type 2 diabetes actually
have autoimmune diabetes, and as Type 2 diabetes is so
much more prevalent than childhood-onset Type 1 diabetes,
it follows that LADA is more prevalent than childhood-onse,g
Type 1 diabetes. 6\)"

. 4 2
Leslie CO\\. (e%

\ig

N



We Can Change the Natural History of Type 2 Diabetes

e Unfortunately, we waste the first years of the natural history whenés\lmé}a'
X

. . . e
disorder is easiest to treat. 6’\0\6\0\‘6“
-
e Moreover, when we do make the diagnosis, we do nof\.’\cge’ét é@&%ay that
lowers glucose levels to normal. e’@\@ 3\'\’6@
e &V
e As aconsequence, the disease tends to prfggr%%ear% patients need more
and more medications. R SC{\*Q’
N\
. . . RS A1
But this natural history is not //;e&\\@m%[\e@(e%
S
e
e |n patients who are ea%lgdﬁ(%(}\@hz\natural histories and already have
prediabetes, e}aq‘. N
XS
1)identifyin%( (%E@b‘l%m at such an early stage, and
R

RN C :
2)keegq<’% gl@é%se levels normal or near-normal, will change the natural
hi@%?y ofthe disease preventing or delaying progression from prediabetes
to diabetes, and reducing the associated development of diabetes
complications.

Phillips LS, Diabetes Care 2014; 37:2668-2676.



Changing the natural

history of diabetes NSO
N
0%
OV %
l ’66\0‘ ‘%\'\’6'\
Medical practice should change ,A\'\'b(\ @5\6\
S\
0 . 6\"
CDO 65\
<& a\\?:\\.‘o@
o 8
v '\(,(’0\\ ) Q(e%’b |
\
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Q‘Q’Q \)(\’b glucose levels as close to normal as
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O\'aQO Qe‘ hypoglycemia.

Phillips LS, Diabetes Care 2014; 37:2668-2676.



Rethinking type 2 diabetes as a heterogeneous disease
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When to suspect monogenic diabetes
If initially thought to have type 2 diabetes:
* Not markedly obese or diabetic family members
who are normal weight
* Acanthosis nigricans not detected
* Ethnic background from a low prevalence type 2
race, e.g. European Caucasian
* No evidence of insulin resistance, fasting Cpeptide O
within normal range (300-1000pmol/I) Ceé
* Features of a specific genetic subtype of \'\e %’6
L ..cO 2

monogenic diabetes
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Usefulness of autoantibodies measurement
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treat before 3 yrs (age: 15-34)
If absent: NPP 49% NO insulin
treat. before 3 yrs (age: 15-34)

If (age: 15-34 yrs) present: PPV
75% insulin treat. before 3 yrs

If present: 86% insulin treat.
before 3 yrs (age 15-34 yrs)

73% (children)
o\\

Anti 1A2 40% (adu]{éwh QZ’ZQA (adults)
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Anti-B-cell QWX(SQ&Iren) 4-21%
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One Ab pre%eﬁ‘ﬁg \)0 85-90% 17%
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