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Dichiara altresi il proprio impegno a%@st@%r& nell’lambito dell’evento, dal nominare, in
qualsivoglia modo o forma, ame@lb gﬁﬂnaceutlche e/o denominazione commerciale e di non fare
pubblicita di qualsiasi tipo rel\@f\i’vamente a specifici prodotti di interesse sanitario (farmaci,

O @
strumenti, dispositivi mer@o@S%rurglm ecc.).
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MODY 2-DEFICIT DI GLUCOGHINASI
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BIOSTATOR

The Biostator system is a computerized, modular system designed to sg‘ﬁu@‘?e the function of the normal beta
cell in the regulation of blood glucose through the use of glucose-cg@tr{@%d insulin infusion. This instrument
consists of the following modules: 0@6 ,\é)

* an analyzer pump to control the continual withdrawal an@ﬁé@g of the blood;
<
* aglucose analyzer for the continual on-line analysis 5@@8 glucose;
@

. . N . : .
* acomputer, programed with a set of algorithms tl@% cﬁé’bendmg on the dynamic and (or) static blood-
glucose concentrations, calculates the amount@i?’inéﬁcﬁn and(or) dextrose to be infused;

. . @ . . .
* a computer-controlled infusion pump, to d@l?v%rsﬁwe insulin and (or) dextrose to the patient;
<

a printer/plotter, which provides a min%éq\t%y\gminute record of (e.g.) the glucose concentration and the
amount of insulin infused. \\
> @

o
Q.

Clin Chem. 1978 Aug;24(8):136§\®@2<2®‘
Development and evaluation@fa glucose analyzer for a glucose controlled insulin infusion system (Biostator).

Fogt EJ, Dodd LM, Jenningc®i, Clemens AH.



https://www.ncbi.nlm.nih.gov/pubmed/679460
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fogt%20EJ%5bAuthor%5d&cauthor=true&cauthor_uid=679460
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dodd%20LM%5bAuthor%5d&cauthor=true&cauthor_uid=679460
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jenning%20EM%5bAuthor%5d&cauthor=true&cauthor_uid=679460
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clemens%20AH%5bAuthor%5d&cauthor=true&cauthor_uid=679460

Affinita per il glucosio: max 72-108 mg/dl §® >

Mutazioni in eterozigosi (perdita di fun fo%\@‘pamale)% MODY 2 - soglia piu alta
<b \0
Mutazioni in omozigosi(perdita t%@Ye%@ﬁ funzione) - Diabete Neonatale permanente
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SE IL BIOSTATOR NON FUNZIONA?
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- lperglicemia a digiuno moderata dalla nascita ’<§b @(b -

HbA1c 5.6-7.6% Q° 0O ()k \f-)\'f;“
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- Alterata tolleranza ai carboidrati a\y@@' (delta a 2 ore <83 mg/dl)
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- Non segni di sindrome meta@g;i@a (BMI, dislipidemia...)
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- Complicazioni = pg@é]a\zsfc’)ne generale—> no terapia
oé\\\ <



SE IL BIOSTATOR NON FUNZIONA..,JN

GRAVIDANZA? 5°
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Iperplasia ed iperfunzione delle cellule beta-pancreatiche dovute all’ orm%@l%&geno placentare e alla PRL
@ &
RS
Insulinoresistenza gravidica, dovuta alla produzione placentare di Iqﬁtlgg’?%H placentare (che regola I'asse GH-
IGF) e ormone lattogeno placentare, come anche aumento di L@%ne materna di progesterone e GH.
N
L'obiettivo fisiologico dell’insulinoresistenza gravidica é@ﬁel@l favorire il passaggio di glucosio verso il feto, con
N

un incremento delle glicemie postprandiali e una Q@mgﬁe delle glicemie a digiuno.

> %\0
Iperglicemia a digiuno e postprandiale, pr%h@b%ﬁgénte dovuta all’effetto combinato del deficit della GCK e
. . . {5'\' &Q\
insulinoresistenza. Q’b ©
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N
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GLYCEMIC PROFILES IN MODY 2 PREGNANT
WOMEN o5

OBSTETRICS 6\ ~\\(b

The clinical management of hyper @ mia
in pregnancy complicated by mat @ —onset

diabetes of the young N D
Siobhan Bacon, MI>; Jasmin Schmid, MSc; Ailbhe MocCarthy, R B \\
Jackie Edwards, RGN, RM, Pg Dip Diabetes; Alileen Fleming, 3. endan Kinsley, NIID>;
Richard Firth, MI>; Bridgette Byvrne, MID; Claire Gawvin, NMMID>; Ari - Byvrne, MI>
[ TABLE 2 J FIGURE 2 D> O
HRGM in firct and third trimecter in GCK and HN First- and third- HBGM
.. 0 . @
Conclusioni: »
@06 6\%
- Elevata variabilita glicemia, in partlco@ é@ 1° trimestre, difficile da controllare
con la terapia (</®
&& (&Q)

- Alto tasso di macrosomia ne@bpiqﬁ non affetta

- Alta prevalenza di abor@k%ﬁvs 15% popolazione generale)

P &
A4
O @
> @ -
Postlunch !Q)leg@hv—w‘n 109 2 100 o o
Predinner AQ‘ Q¥186—145) 0 2 o,
Postdinner \\ Q)\I18(108—138] 126

\

Prebed1|rr6@ 122 (108—138) 90 f ﬁ‘f j - L&®
GCK, glm@ge gene; HBGM, home blood glucose monitoring; HNF, hepatocy é} Q‘f’g q&' Qf
MoD fity-onset diabetes of young; s, not significant.

Bacon. The clinical management of diabetes in MODY pregnancies. Am | O] #All patlents treated with insulin therapy.
J
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BIUTEU\%?ZATE . Q@é\b
TO SILEMCE DISEASE™ ‘ ’\\0
MODY2 cO CONTROLS
Data ﬁ -
% or % or
Variabl ilabili p-val
arlakle allabiiiy median (IQR) 5@“5&’%‘? (N} median (1QR) ue
(M) N
Delivery
, . 38.0 a8.0
Gestational week at delivery (weeks) 13 37.0-39. % 138.0-39.0] 0.16
Additional days compared to the 10 $ % 2.0 0.006
calculation of the delivery weelk (days) [4&H Qe [1.0-4.0]
Type of delivery 13 PPN
Vaginal IR 58.3 0.56
Operative vaginal & @154 9.6
Planned coesarean AN O 7.7 22.5
Urgent cagsargan AQ}V 15.4 9.6
Gender of the newborn (%) '.L@u O
Male ,&{0 a@ 66.7 52.2 0.33
Miscarriage [<27 weeks) Q' M3 7.7 0 0.0001
\\ TS
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LA NOSTRA ESPERIENZA

Q\’b
. @
8 donne gravide affette da MODY 2 per un totale di 12 gravidanze ((o D
NGRS O
10 donne affette da GDM con iperglicemia a digiuno (>92 mg/dl) per un{botq@@dl 11 gravidanze
6\
\
Variabile MODY 2 (10 GDM (11 &@nze) P value
- @ .2
gravidanze) 0 &
O
Eta (anni) 31.9+5.6 3{—,@3 8\9 NS
BMI pregravidico (kg/m?) 23.2 (21.6-24.1) 623 @5@21 5-24.3) NS
Familiarita | grado per diabete 100% @ . @% NS
&0
(%) ,<\ (&0
Iperglicemia pregravidica >100 100% Q)\\\Q 27% 0.002
mg/dl (%) §\?~®o*
aborti (%) 375%> % 44% NS

Unpublished data



Terapia
WO
-K@\
N
MODY 2 GDM _ ¢° @
<" o
o W 0
Terapia insulinica (%) 100% 6&%@@
» &
Settimana inizio insulina 125 7.9 248 £10
{4
?%Q@)g
< o
&&@QQ)%
Dosi insulina (U/kg) Q\?fb\oig\ﬁ\
<
Il trimestre 00%3% (0.24-0.6)  0.19 (0.15-0.22)
> &
Il trimestre {5\’0@\’0 0.56 (0.44-0.6) 0.33 (0.2-0.45)
> @
@Q‘O@“
2 <
)
R
O Unpublished data

0.03

0.048

0.004

0.05
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Glicemia capil
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Glicemie capillari in MODY 2 vs GDM 6\0 &\
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Q0
<’>\Q> Unpublished data
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Gestational Diabetes

L'iperglicemia materna comporta
il rischio di macrosomia fetale ed ipoglicemia neonatale



Gestational Diabetes N
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Glucokinase DV
and Birthweight (n =58 pairs)

4000 -

Birthweight 3500+

(grams) |

_M other +
Mother -

S '
Terapia in b%s@ al genotipo fetale: insulina solo se il feto non € affetto
Adapted from Hattersley et al (1998): Nature Genetics 19:209-210
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Antenatal Diagnosis of F@Id’? Genotype

Determines if Maternal Hyperglycemlu
Due fto a Glucokinase Mﬁe'l'ul'lon

Requires Treaitment

. =
Arnr |. CHAKERA, MBCHE ° DEmms K. YUE Q is recommended with acceleraton of
QfBB fetal abdominal circumference =75th

Vicroria L. CARLETON, MEBS Jasom PruamE 2& -
@RSLEY, DM percentile, a prudent surrogate basis for

Siamn ELLARD, PHD : Anprew 1.
: +
ENCLA WonNnG, PHD T CrLym™Is l-’ 0> BBS .
J ' ' z\ the decision of whether to treat matermal

hvperglveemia (5.7).

\\-0
Q\?“QO&
D
Deapsres CARE, viouusae 35, SErmeEmneEr 20012 6®' AQ ) carc_diabetesjournals.org
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COMMENTS AND
RESPONSES

Comment on:
Chakera et al.
Anfenatal Diagnosis
of Fetal Genoltype
Defermines if
.H.:ll'ern:ll

lycemia due
I'n < G vecokinase

%
Mutation Requires It is |nd|spe@§abte to establish the criteria for a correct exam, to
Treatment. characterh@?;\@‘é cutoff for a correct diagnosis, and to evaluate the
g:‘:’;:;;f?;;z_ sensibify gitd the specifity of methods to detect the unaffected
1834 fetlé/és >
\g O&\Q’
EnoarpDo TARTAGLLA, MDY, FHID Q %)
Dario [AFUSCO, MDD \> . OQ
PrEmo GirLramso., un-; @) \(o\

BruUNMELLA CalUMGLIANCY, PRI
_rFII:F_':'-.'L SEMA, un > \(b'



Review > Front Genet. 2024 Jun 12:15:1362977. doi: 10.3389/fgene.2024.1362977.
eCollection 2024. O\O
@

Management of pregnancy in women with Q{SQ
monogenic diabetes due to mutations in GCK, HNF1A & .\\Q}\
and HNF4A genes : ,00(0 6\\(0

N
M T Crowley 1B Paponette 2, S Bacon 2, M M Byrne ! . Q\'{b @%

‘ @\’0 N
’0% ’0%\
N
Determination of foetal (3 &Q

genoivpe Lo} QQ

S
o &
Cell free DNA é g@' Foetal Ulirasound
dune before third ?‘ ) (commenced at 26 weeks |
t mlzril:u::r} = @ .\Q& I'Eitn:'ﬁnr:ﬁd“!:i:;n:-md
& o2 -

] & (%) |
[ X 9\ [ |
_ IR AC > T5th percentile

Foetus is GCK-MODY is o @u- =T i disproportionately
carrier (}rler S Foetus is non GCK-
(%) MODY carrier

R
Pui Ireulr@r?;u@ Treal with insulin Mo breatment reguired Treal with insulin

& @

S —
FIGLIRE 1 Q K\C)
Cument recoyquf@hgangs or the management of maten
> R
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|l feto e esposto a glicemie elevate per molte settimgé)@éli gravidanza
(b’\\(b(\é\s\{o
NEC
» Effetti non insulino-dipendenti dell’iperglicemig® "
P

> (@
_ _ >0 & o
Pregnancy outcome in patlentsb&ubd raised blood glucose
due to a heterozygous glucnlgi%@%e gene mutation

>
G. Spyer*, K. M. Macleod*, M. Shepherd*@ @%ard* and A. T. Hattersley*

o
S .t\(b
N
\?:O {@Aﬁected mothers
Q )
\@ (\Q) Group 1 Group 2
oY &° Unaffected Affected
?{0 A@K offspring = 38 offspring = 44
Crestational age | 5] \(b 381 1.7 IBT 26"
Birth weigh (kght @@; 3.9+ 0.6 3.2+ 081
Birth weight @[[1%4 850+ 21 46.8 + 31+
Corrected by pht (kg) 4.1 + 0.5 C—ﬁ‘l’
o rna-u:r-&@ 13 15 (399%%) 3 (7]
S
QO
4

Q



ASSOCIAZIONE
1974 P \('}
=1 DIABETOLOGH
N Yy s
T
I3 |/

Non differenze significative nella terapia insulinica

(donne tutte con glicemia a digiuno elevata - criterio di inclusione)

Starting insulin during pregnancy 18 556 ¢ .,\@ 241 39.4 0.18
Total daily dose (U] in the first trimester 3 15.0 Q?V (bo_\" B 10.0 (.38
110,090 AP [5.5-15.0]
Ufkg in the first trimester 3 ®b°lﬁ S B 0.2 0.55
o’ _beb‘z-ﬁ.a] 0.1-0.3]
Total daily aose (U] in the second trimester 7 st @9 1/7.0 47 12.0 0.25
& A% 114,0-25.0] (8.0-22.0]
U/fkg 'n the second tr'mester 7 Q\’\l@@ 0.3 47 0.2 0.34
,,v@,;«@ [0.2-0.4] [0.1-0.4]
Tota! da’ly dose (U) 'n the th'rd trmester | & 3@ 23.0 89 18,0 0.39
O &° [14,0-4.0] (10,0-35.0]
Ufkg in the third trimester,4° o 7 0.4 89 0.3 0.30
0@ [0,2-0.7] [0.1-0.5]
&
NP>
R
(OQO
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ASSOCIAZIONE \
veoo * S
2P
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ce SO
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BIUTEU\% AVAMNZATE \\ %\

"LISTENING T3 BIOMOLECULES

TO SILEMCE DISEASE™ . ) Esm-ﬂ ‘ ’\\ 2535-n
Weight at birth (gr) 12 [2027.0-3705.0] (01 [3.6-3330.0] 0.02
Birth weight percentile (25 _'5 0]
Weight classification by gestational age (%) : _ PR 15
SGA (<10° percentile) 0 X9 .Q° 5.4 0.67
AGA (between 10° and 90* percentile) 8750 %0\ 87.8
LGA (=80" percent’'e) J;gﬁ o 6.8
Length at birth {cm) 8 Ygg;@%zl 170 i 49%[?-51_01 0.38
=L
. Q& AR 9.0
Apgar 5 10 /\((/ \@%_&gm 148 [9.0-9.0] 0.09
. O [ O 100 10.0
Apgar 10 4 Q" &Y e0-100 100 [9.0-10.0] 0.5
Neonatal cutcomes* (3) o\ 12.5 159 28.3 0.33
MNeonatal hypoalycemia (<31 mg/dl in the \@‘E (\0 0 162 8 0.4
first 24h/<45 mg/dl in the 24-48 following O\/ é\o
hours) (%) N
MNeonatal blood glucose (mg/dl) (00 ’b\\ - - 20 57.0 -
N Q\ [26.5-66.5]
Necnatal hypocalcemia (%6) 2 & 7 0 164 1.2 0.77
Respiratory distress (%) @~ O 7 0 163 4.3 0.58
Shoulder distocia (%) AN 7 o 164 0.6 0.84
Jaundice (treated with phagethes@y) (36) 7 0 164 12.8 0.6
Malformation (%) o 5 11.1 164 7.9 0.73
Meonatal intensive l:qé@vunit need {%6) 7 0 165 6.7 0,48
. Q . 3.0
Days in necnatal imkensive care (days) - - 11 [2.0-6.0] -




> Acta Diabetol. 2018 Dec;55(12):1247-1250. doi: 10.1007/s00592-018-1198-8. Epub 2018 Aug 14. é\o\o
o9
Glucokinase deficit and birthweight: does maternal 6\0\(2;\

' ? D WD
hyperglycemia always meet fetal needs: @(\é\s\(o
Olimpia Bitterman T N Tinto 2, A Franzese 2, F lafusco 2, C Festa 4, E Mozzillo 3, A Napoli 3, . *<b @

D lafusco © . @\’b (5\\(0
S
o <
(b&\(b@&@@
AR
e Tutti e 3 i bambini LGA nel gruppo A hanno la s@‘é’s@\rnutazione della GCK
@ g0
c.1373 _1384del12 p.Lys458-Cys461del in a&:\@@g
NI
S
* Nessuno degli altri bambini ha la %@%’%utazione
QY o
\>®~ N . .
* Nel gruppo B solo 1 pz é LG{OID, %ah una diversa mutazione (GIn38Pro in exon 2), presente
Q%
D> @
in altri 3 bambini del ggg@gg@B, 2 SGAe 1 AGA.
&
2
R



: i . . \OQ)
> Acta Diabetol. 2018 Dec;55(12):1247-1250. doi: 10.1007/s00592-018-1198-8. Epub 2018 Aug 14. Q}O
Y
. . . . . O
Glucokinase deficit and birthweight: does maternal 6\0\ 3
. @
hyperglycemia always meet fetal needs: <° 6{(&\
» S
Olimpia Bitterman T N Tinto 2, A Franzese 2, F lafusco 2, C Festa 4, E Mozzillo 3, A Napoli 3, . §'® @
D lafusco © . @\fb ’5\\(0
P

« Ipotesi 1: questa mutazione determina iperglicemia talmegg% 3§<\/era in gravidanza da indurre
A

iperinsulinismo anche in feti con deficit di GCK. @ O
)
F
- Uno dei bambini ha 2 fratelli non affetti nati ma&@s@nﬁ (5.1 kg e 4.8 Kq).
S

& @
. e . s TN o : .
« Ipotesi 2: la disfunzione di GCK é cosi Il&@% la secrezione insulinica fetale € quasi normale e

.

risponde in modo normale aII’iperinc??é@ﬁﬁ terna.
Q
o

AN
o &

> |3 bambini LGA (adesso 27-1@%\@%0 hanno sempre mantenuto livelli di HbA1c < 42 mmol/mol (6%).
> (&
> &
N\

Q
OKQ) }\0®

Lo studio bioinformatico\'\é?é@aizione non € possibile per le delezioni e solo uno studio funzionale in vitro
potrebbe chiarire I’ef{[gt?o di questa mutazione.

(O
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S
Impatto del MODY 3 sul feto P
&
. \S
Breve termine AR
IR
2 @
: : : : I\
* Non evidenziate differenze nel peso alla nascita i\"}\@%\
‘é{fb (5\{0
* Non descritta ipoglicemia neonatale q)oc} @’\\
%
N ’0
—> necessario mantenere un normale controllo glicemico per ewtgizé\@ effetti tipici dell’iperglicemia materna sul
> &
feto @06 6\%
>
®§ S
Lungo termine Q/Q‘ ‘:O\Q
&& (g@

2
* L'ambiente intrauterino iperglicemico com a aq\%gglorl anomalie delle beta cellule residue e comparsa precoce
Q
del diabete
* 'ORIGINE MATERNA della mutazm@@u@@hca I'insorgenza del diabete ad una eta piu precoce ed una gravita

maggiore, probabilmente per unQQz%gg\tossma dell’iperglicemia intrauterina sulle beta cellule = indispensabile
mantenere buon compenso g\&&@@co in gravidanza.

AQ

Colom C, Corcoy R. Maturity onset dia?etes of the young and pregnancy. Best Prac Res Clin Endoc Metab 24: 605-615; 2010
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HNF4a regola il metabolismo d¢l glucosio nella beta cellula

Ruolo diverso nelle beta c¢zllule fetali e dell’adulto
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- L’ipoglicemia neonatale non € descritta nel MODY 3 ma nel MODY1 (mutaz\é@%e del gene

HNF-4q)
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Si ipoti tanto che mutazioni gravi dell’ HNF-1 tase adisregolazi
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HMF1A mutation presenting with fetal macrosomia and hypoglycemia in ch @:I prior to onset of overt
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CASE REPORT: Here, we report a 40-yvear-old male patient with HMNEJA mutation p_Arﬂ&HiS%.E‘ISG}A} with a history of fetal
macrosomia (4750 g, 59 cm) and_. at least. one attack of symptomatic hypoglycemia i@?:hil&nod_ Dliabetes was subseqgquentlhy diagnosed at
19 wvears. The proband's daughter who dewveloped diabetes at 16 years carries the si@re ’Q@‘ation_ but her birth weight and length were in the
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MODY 2:
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In gravidanza il deficit del «sensore» + I’insulinoresistenzg@ay)@ano glicemie elevate sia a digiuno che
postprandiali 6\{’\ Q{\“
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La terapia andrebbe adattata al genotipo fetaIQ%e\Q‘on noto stretta sorveglianza della crescita (anche
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Stretto controllo glicemico per&‘;ﬂt%r@le conseguenze dell’iperglicemia sia su feto sano che affetto
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