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zAucun conflit d’intérêt
Juste méga intéressée



z
Mme C.M. 36a, G0

RC: A1c 6% - vue le 15 avril 2021

§ 2 IIU + 2 FIV sans succès, attend 3e FIV

§ endométriose sous aGNRH, sarrau blanc

§ IMC 19, alimentation saine, non sportive

§ A1c 6% (fév 2021) avec Hb N

§ Déjà pré-Db x mars 2020 via assureur:
Glycémie à jeun 6.9 et HbA1c 5.9%. A/U N sans glycosurie

§ Fam: Mère pré-Db x 2 ans (mince), Tante mat Db insulinotraité
post DG (mince), Oncle mat DB2 (obèse)
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Dxd et prise en charge

§ MODY: pré-Db, mince sans syndrome métabolique, atcd fam

§ Glucokinase > HNF-alpha: glycémie à jeun ^, A1c 6% non évolutive

§ https://www.diabetesgenes.org/exeter-diabetes-
app/ModyCalculator: 1: 1.2 ou 75% de chances
(âge ? <35 ans au dx, IMC, atcd fam, ethnie, A1c avec ou sans 
insuline + points bonis)

§ LADA non exclu (Db pancréatoprive autoimmune d’évolution lente 
possible, hx familiale incertaine type 1 vs type 2)

§ Type 1 moins probable

§ CAT: A1c, HGOP + peptide C, Anti-GAD, Anti-pancréas, Anti-IA2
Consult en génétique d’emblée (temps d’attente)
AIc 6%: PAS de CI à FIV: Glucos et diète dès que test +

https://www.diabetesgenes.org/exeter-diabetes-app/ModyCalculator
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Mme S.V. 36 ans,G7P3A3, 20 sem

Suivi: pré-DB
§ Atcd fam: mère dx de préDB suite à DG itx

§ G4 (2013): Macrosome 4.8 kg à 41 sem, HPP 2e Atonie, 2 culots
PAS de DG (50g 7.2) mais: gluco 1er T 6.1 (à jeun?)

§ G5 (2015): DG précoce: 6.0 – 10.0 – 8.6 pour IMC 23, A1c 5.9% à 18 sem. GAD 
et pancréas NÉG. Itx (ac ^) 3.6kg à 38 sem 75g PP: 5.9 → 6.5 

§ G6 (2016): DG récidivant précoce: 5.5 – 8.6 – 6.7, IMC 23, A1c 5.8% à 16 sem. 
Itx (ac tjrs ^ et tendance facile à hypo). 3.4 kg à 36 sem75g PP: 5.9 → 6.4

§ G7(actuelle 2021): DG récidivant précoce: 6.1 – 8.5 – 6.8, IMC 24
Rétrospective: A1c 6% fin 2017 et 6.4% été 2018 → préDB.
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dxd et prise en charge

§ Pré DB... type 2? classique post DG récidivant précoce

§ Mais slmt les glucos à jeun sont ^,  IMC 23-24, atcd fam+, préDB à 33a...

§ Calculateur de risque: 1: 2.2 (45%) → consult en génétique

§ Pas de chgt de traitement re: EPF 41% et CA 64% avec cibles 
glycémiques usuelles x début G, mais suivi échographique en attendant



z MODY =
« Maturity-Onset » Diabetes of the Young

§ Début < 25 ans ≠ Dx < 25 ans

§ Dx pour la 1ère fois en G !

§ Diabète d’origine monogénique = 
1 seul gène responsable

§ Autosomal dominant

§ Absence d’auto-anticorps

§ 1-2% de tous les DB et
ad 5% des DG1

§ 90-95% non-Dx / Dx DB1-DB2 aux 
USA, 99% en Angleterre

§ Difficulté de dx: asx, épidémie 
d’obésité, absence de 
biomarqueurs, accès aux tests 
génétiques

§ Min 15 sous-types

§ En ordre de fréquence (n=564, 
Angleterre)2

HNF1𝛂--- 52%
GCK --- 32%
HNF4𝛂 --- 10%
HNF1𝝱 --- 6%

1 Colom. Clinical Endocrinology & Metabolism 24 (2010) 605–615 
2.Shields et al. Diabetologia 53, 2504–2508 (2010) 



zTable 1
Types of monogenic diabetes mellitus described.10–12

MODY type Affected gene Frequency among
MODY diabetes

Age at diagnosis Severity

Additional manifestations Usual treatment Microvascular complications

MODY 1 Hepatocyte nuclear factor 4a
(HNF-4a)

3 Early adulthood Y plasma triglycerides Sensitivity to SU Frequent
Diet/SU/Insulin

MODY 2 Glucokinase (GCK) 14 Newborn/Teenager Y plasma triglycerides Diet þ exercise /insulin
during pregnancy

Rare

MODY 3 Hepatocyte nuclear factor 1a
(HNF-1a)

69 Teenager Y renal glucose threshold Sensitivity to SU Frequent
[ HDL-cholesterol Diet/ SU/Insulin

MODY 4 Pancreatic and duodenal
homeobox 1 gene (PDX1)

<1
- Newborn
(homozygotes)

- Young adult
(heterozygotes)

Pancreatic agenesis
- Insulin

- OHA / insulin (30%)

Little data

MODY 5 Hepatocyte nuclear factor 1b
(HNF-1b)

3 Newborn/Teenager Renal disease
Genital abnormalities
Pancreatic atrophy &
exocrine dysfunction
Liver dysfunction
Biliary disfunction

OHA and insulin Little data

MODY 6 Neurogenic differentiation
gene 1 (NEUROD1)

Extremely rare Young adult Insulin Little data

MODY 7 Kruppel-like factor 11 (KLF11) Extremely rare Young adult Little data Little data
MODY 8 Enzyme carboxyl ester

lipase (CEL)
Thai families Young adult Little data Little data

MODY 9 Paired box 4 gene (PAX4) Extremely rare Young adult Little data Little data
MODY 10 Insulin gene (INS) Extremely rare Little data Little data

C.Colom
,R.Corcoy
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MODY → Diabète monogénique
Chiffre → Mutation



9

FœtusPlacenta

Glucose

Mère

Insuline

Glucose

Insuline

Transporteur transmembranaire facilitateur / passif
Selon le gradient

Crédit: Evelyne Rey

Poids fœtal
Poids placentaire
# insuline cordon

∝



z

z

Sous-Type 
Glucokinase



GLUCOKINASE
Enzyme
concentration-
dépendante qui, 
selon la glycémie 
ambiante, 
engendre la 
cascade de 
sécrétion de 
l’insuline

Mutation = 
élévation du seuil 
de glucose pour 
lequel il y a 
sécrétion de 
l’insuline
(osmostat)C

el
lu

le
 𝝱



zMODY type Glucokinase (GCK)
§ Prévalence: 1:1000 ( caucasiens européens) -

1:100 000 (99% non diagnostiqué?) 1-2

§ Peu d’études chez les non caucasiens, 
probablement même prévalence
(mais + dur à distinguer du DB2)3

§ Présent in utero / dès la naissance

§ Sécrétion d’insuline N , mais à un seuil 
homéostatique un peu + élevé

§ Glycémie à jeun entre 5.5 et 8.0 mmol/L
(vs +/-4.5 mmol/L usuel

§ HGOP: Peu d’excursion glycémique (< 4,5 
mmol/L de ⇡ à 2h, préservation de la sécrétion 
d’insuline = peptide C simulé > 200 pmol/L 

§ HbA1c +/-6 % (IC: 5.8-7.6%), non évolutif 
(sauf si DB2 surajouté) et sans complications

§ Autosomal dominant: parent avec DB léger, dx 
jeune, non évolutif (ou DB post DG si chez la 
mère) – rares mutations de novo

§ Aucun besoin de traitement pharmaco

§ Si traitée pour 🤰ou DB2 surajouté: difficile +++ 

de traiter car hormones contre-régulatrices pour 
ramener à la « normoglycémie » et ® d’hypos / 
hypos ressenties

1Chakera, Diabetes Care. 2014;37(5):1230-6
2Broome, JCEM 2021; 106,(1), 237–250 
3Chakera, Diabetes Care 2015;38:1383–1392 
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Mody type GCK en 🤰
§ 1- 3% des DG 

§ À suspecter si:
- DG ou même pré-dB chez femme mince (mais population obèse...)
- DG sur glycémie à jeun > 5.5, excursion glycémique faible → pattern persistant en PP
- Itx amorcée avec contrôle difficile à obtenir
- hx familiale de DB non évolutif sans syndrome métabolique
- DG antérieur traité: associé possiblement à BB de petit poids si BB a la mutation

§ Dx pourrait être manqué par le 50g, mais pas la glycémie à JEUN au 1er T

§ Si dx manqué par un 50g seul, donc non traité: résulte en un macrosome si BB n’a pas 
la mutation (hx de Mme SV à P1)



z
Pour illustrer la relation mutation / PDN:
42 🚺 + 82🤰(38BB+, 44BB-) ... versus...
13 🚺 – mais 🚹 + et 31🤰 (11BB+ et 20BB-)

– +

+ 
4.1 ± 0.5 kg
(40% >4kg)

(55% >95ep)
(Hyperinsulinisme F)

3.4 ± 0.5 kg
(Hyperglycémie maternelle 

perçue N)

–
3.4 ± 0.4 kg

(Euglycémie maternelle perçue 
N)

3.0 ± 0.5 kg
aucun macrosome

3x + RCIU
(Euglycémie maternelle

perçue aN, Hypoinsulinémie F)

MÈRE
FOETUS

Spyer et al. Diabetic Medicine (2009) 26(1): 14-18 ... depuis 1998

Penser au GCK néonatal quand on a des RCIU origine indéterminé
avec des papa diabétiques ou pré-diabétiques
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C’est l’incongruité entre 
le statut maternel et 
fœtal qui détermine le 
poids de naissance

Spyer et al. Diabetic Medicine (2009) 26(1): 14-18
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or affected babies born to affected mothers (3.4 

 

±

 

 0.5 kg,

 

P

 

 

 

=

 

 0.04). None of the babies of mothers without GCK
mutations weighed 

 

>

 

 4.0 kg.
There was a significant difference in gestational age between

offspring born to mothers with GCK mutations compared
with those mothers without. Children of GCK mothers were
born on average 1.6 weeks earlier (38.4 

 

±

 

 2.2 vs. 40.0 

 

±

 

 1.1 weeks;
GCK vs. non-GCK mothers, 

 

P

 

 

 

<

 

 

 

0.001). This reflected a higher
incidence of induction of labour (21% vs. 3% GCK vs. non-GCK
women) and assisted delivery/Caesarean section (26% vs. 3%)
in these women.

 

Effect of insulin treatment on fetal birth weight in women 
with GCK mutations

 

Of pregnancies complicated by raised blood glucose due to a
GCK mutation in the mother, 61 (62%) were treated with diet

and 37 (38%) with insulin. The date of starting insulin varied
considerably from preconception to 38 weeks’ gestation (median
23 weeks). Insulin dose was also variable and ranged from
0.1 U/kg to 1.5 U/kg (median 0.4 U/kg) in the third trimester.
There was no difference between birth weight, centile birth
weight, corrected birth weight between diet- and insulin-treated
groups (Table 2) or between fetal genotypes within treatment
groups (Fig. 2).

Insulin treatment was significantly associated with gesta-
tional age at birth, the insulin-treated offspring of women with
GCK mutations being born on average 1.4 weeks earlier
than diet-treated babies (38.9 

 

±

 

 2.3 vs. 37.5 

 

±

 

 1.7 weeks;
diet- vs. insulin-treated groups, 

 

P

 

 

 

<

 

 

 

0.001). This reflected the
higher incidence of induction (32% vs. 15%; insulin vs. diet)
and assisted delivery/Caesarean section (44% vs. 15%) in the
insulin-treated women compared with those on diet.

 

Discussion

 

Genetic testing is now widely available, and hyperglycaemia
during pregnancy as a result of a GCK gene mutation is becoming
more frequently diagnosed. It is important that there is more
information on the outcome of pregnancies of mothers with
GCK mutations to guide clinical care for these women, but the
relatively small number of patients with this condition means
that a prospective study is unlikely to be possible. We present
the largest study to date looking at pregnancy outcome and
treatment in women with GCK mutations, the main findings
being that birth weight of the offspring was predominantly
determined by fetal genotype (accounting for a 700-g difference
in birth weight between unaffected and affected offspring of GCK
mothers) rather than the modality of treatment of the mother.

There are a number of reasons why we may not have seen a
reduction in fetal birth weight with insulin treatment. This was
an observational study and there may have been some selection
bias such that the mothers of large babies were more likely to
receive insulin. In addition, the initiation of insulin treatment
late in the last trimester and the use of small doses in some
patients may have reduced the overall impact of insulin

FIGURE 1 Mean birth weight centile (%) in unaffected (diagonal 
shading) and affected (fully shaded) offspring of women with 
glucokinase gene mutations and of unaffected (no shading) and affected 
offspring (horizontal shading) of women without glucokinase gene 
mutations.

Table 2 Gestational age, birth weight, centile growth and corrected birth weight in the offspring of mothers with glucokinase mutations treated with 
either diet or insulin in the antenatal period

Offspring without mutation Offspring with mutation All

Diet
N = 19

Insulin
N = 19

Diet
N = 30

Insulin
N = 14

Diet
N = 61

Insulin
N = 37

Gestational age (weeks) 38.9 ± 1.7 37.3 ± 1.1* 39.1 ± 2.7 37.8 ± 2.0‡ 38.9 ± 2.3 37.5 ±1.7§
Birth weight (kg) 4.0 ± 0.5 3.8 ± 0.6 3.3 ± 0.7 3.0 ± 0.9 3.7 ± 0.8 3.4 ± 0.8
Centile birth weight (%) 86 ± 22 84 ± 21 51.0 ± 30 39.3 ± 33 68 ± 30 64.9 ± 34
Corrected birth weight (kg) 4.1 ± 0.5 4.1 ± 0.5 3.5 ± 0.5 3.3 ± 0.6 3.8 ± 0.6 3.7 ± 0.7

*P < 0.001 diet vs. insulin group for unaffected offspring.
‡P < 0.05 diet vs. insulin group for affected offspring.
§P < 0.001 diet vs. insulin group for all offspring.
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Parmi les mères DB donc GCK+ (diète vs insuline):
BB sans mutation: PEU de différence si diète ou insuline. Gros anyway.
BB mutation : Tendance à ↓ poids de naissance avec l’insuline mais NS
(***toutefois petites doses & initiation tardive)

PRUDENCE dans le 
traitement de ces femmes

Spyer et al. Diabetic Medicine (2009) 26(1): 14-18
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Pour appuyer:
Quelques case reports de RCIU et/ou placenta hypotrophes chez des 
mères GCK + (en rétrospective), traitées à l’insuline avec cibles usuelles et 
fœtus GCK + 

Spyer et al. Am J Obstet Gynecol (2001) 185(1): 240-241
Monsonego et al. Can J Diabetes 43 (2019) 647e654 
Murphy Obstetric Medicine 2015, Vol. 8(3) 114–120 

Similaire à Mme L, notre patiente connue GCK+:
BB2 GCK+ 40e →9e, placenta hypotrophe

PAS démontré dans de plus grosses études
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Croissance 
placentaire aussi 
régulée par 
l’insuline fœtale
(∅ maternelle)

§17 pairs d’enfants frères & 
sœurs discordants pour la 
mutation venant de mère GCK +

cental ratio between the two groups (P !
0.63). Insulin treatment was given in 11
of 23 diabetic pregnancies, resulting in
affected babies, and in 6 of 16 diabetic
pregnancies, resulting in nonaffected ba-
bies. There was no difference in placental
weight between those treated with insulin
and those not treated (median 680 vs.
680 g, respectively, P ! 0.69).

Further analysis was performed on a
subgroup of these babies consisting of 17
discordant sibling pairs from 11 nuclear
families. Babies who had inherited the
mutation had significantly lower placen-
tal weights than their unaffected siblings
in 15 of 17 cases (P ! 0.02 by "2) (median
600 g [IQR 475–652 g] vs. 720 g [650–
810 g], respectively, P ! 0.003) (Fig. 1)
and lower placental ratios (18.9% [16.3–
20.3%] vs. 21.6% [17.4–23.4%], respec-
tively), although this difference did not
quite reach significance (P ! 0.051).

Expression of GCK in placenta
mRNA for GCK was not detected in pla-
cental villous tissue obtained in term
pregnancies but was easily detected in the
positive control (liver).

Normal birth cohort
In 573 normal pregnancies from the EF-
SOCH study, placental weight was highly
correlated with birth weight (r ! 0.61,
P # 0.001) and cord insulin concentra-
tion (r ! 0.28, P # 0.001). There was also
a weaker but significant correlation be-
tween placental weight and maternal in-
sulin (r ! 0.13, P ! 0.021). As expected,
maternal glucose and maternal insulin
were significantly correlated with cord in-
sulin (r ! 0.26 and r ! 0.20, respectively,
P # 0.001), and maternal glucose and
cord insulin were significantly associated
with birth weight (r ! 0.27 and r ! 0.36,
respectively, P # 0.001).

We examined a subgroup of 118
births with gestational age of 38 weeks to
serve as a reference population for the

GCK mutation group (Table 1). Median
(IQR) placental weight was 600 g (500–
700 g), which was lower than the placen-
tal weights of the babies that had not
inherited the GCK mutation (P # 0.001),
which is what may be expected with the
large proportion of hyperglycemic/
diabetic pregnancies. However, this result
was similar to the placental weights of ba-
bies who had inherited the mutation (P !
0.26) (Fig. 2).

CONCLUSIONS — Our study of pla-
cental weight in the offspring with and
without heterozygous mutations in the
GCK gene supports the hypothesis that
fetal insulin may directly or indirectly reg-

ulate placental growth. We found signifi-
cant correlations of placental weight with
umbilical cord insulin concentrations and
birth weight, confirming relationships
seen in previous studies (7,8) and in
agreement with data from diabetic preg-
nancies (12–14). The GCK study gives us
more insight into the direction of the
causal relationship. In the GCK mutation
pregnancies, the weight of the placenta,
like birth weight, depended on the muta-
tion status of the fetus. We have shown
that the babies who inherited the muta-
tion had a lighter placenta than the babies
without the mutation. This finding was
demonstrated most clearly in the discor-
dant sibling analysis (Fig. 1), but a signif-

Figure 1— Placental weights of 17 sibling pairs discordant for a mutation in the GCK gene. The
median of each group is represented by a horizontal line. Birth weight was lower in the sibling with
the mutation in 15 of 17 sibling pairs (P ! 0.02).

Table 1—Characteristics of offspring of mothers with mutations in the GCK gene and characteristics of 118 babies in EFSOCH born at 38
weeks of gestation as a comparison group

GCK NN GCK NM P value EFSOCH

n 18 25 118
Placental weight (g) 720 (650–834) 610 (540–788) 0.04 600 (500–700)
Placental ratio (%) 21.4 (17.0–22.9) 20.7 (18.7–24.4) 0.63 18.5 (16.4–20.6)
Birth weight (kg) 3.82 (3.25–4.32) 3.36 (2.59–3.71) 0.007 3.20 (2.94–3.53)
Male sex 10 (56) 13 (52) 0.82 65 (55)
Gestation (weeks) 38.0 (37.0–40.0) 38.0 (38.0–40.5) 0.36 38
Data are presented as median (interquartile range) or n (%). P values refer to the differences between GCK NN and GCK NM groups.

Shields and Associates
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Bacon 2015 (groupe Irlandais):
Préférable de traiter à l’insuline 
d’emblée

§Opinion différente, basée sur des 
petits chiffres

§+ de complications NN chez les BB 
non affectés si non traités à l’insuline 
dès le début... mais petit N et 
accouchées + tard

§Aucun RCIU chez les BB CGK+ 
traités à l’insuline

§Aussi 33% de AS 1er T soit 2x plus 
que dans la population générale

Bacon et al. Am J Obstet Gynecol 2015;213:236.e1-7. 

mothers with a GCK mutation produce
excess insulin in response to raised
maternal blood glucose with resultant
macrosomia. We report an increased
macrosomic rate in GCK-unaffected
group not treated with insulin (62.5%)
and consequently an increased rate of
neonatal comorbidities (37.5%).

To appreciate the most appropriate
treatment of GCK pregnancies one would
have to complete a randomized control
trial comparing the early initiation of
insulin therapy to diet therapy or indeed
no intervention to determine the effect
on fetal size. Due to the relative rarity of
GCK-MODY it is not clinically possible
to perform a prospective study. Of late, it
has been recommended to treat pregnant
women with GCK with insulin only if
serial fetal ultrasound monitoring sug-
gests the development of macrosomia, ie,
if the abdominal circumference is greater
than the 75th centile when it is assumed
that the fetus has not inherited the mu-
tation.16,23 However, data on the perfor-
mance of this recommendation are
lacking and we would suggest that initi-
ation of insulin at a late gestation is un-
likely to prevent macrosomia in GCK
offspring. The principal problem is that
fetal genotype cannot be safely predicted.
It is not justifiable to use chorionic biopsy
or amniocentesis for this purpose given
the inherent risk of miscarriage with the
procedure.24

The lack of available clinical studies on
pregnancies complicated by GCK and
HNF-1a MODY mutations necessitates
the use of guidelines designed for the
management of GDM. For optimal gly-
cemic control in pregnancies complicated
by preexisting diabetes the American
Diabetes Association recommends pro-
vision of basal and prandial insulin needs
with intensified insulin regimes.20 In the
current study, we did not note any
adverse effect from insulin therapy. The
insulin doses required did increase as the
pregnancies progressed, however, there
was no incidence of severe hypoglycemia.
We did not note any incidence of SGA.
This finding was similar to that noted in
the literature.19 Fetal size and placental
weight are correlated in the third
trimester.25 The effect of mutation status
on placental weight was studied by
Shields et al.26 There was no difference in
placental weight in both the GCK-
unaffected and -affected groups between
those treated with insulin and those not
treated with insulin (680 vs 680 g,
respectively, P ¼ .69).
We recognize that there are limitations

to this study including the relative,
although unique, small study population.
In addition, retrospective analysis of chart
data was required for a proportion of the
pregnancies. Reassuringly, however, the
findings of the study are comparable to
those previously reported. In addition,

this is the first study to our knowledge
that contains HBGM throughout the
pregnancies of women with GCK and
HNF-1a. The uniform management of
pregnancies complicated by diabetes ac-
cording to the current guidelines is a
further merit of the study.

The data on the clinical management
of pregnancies complicated by MODY
are very limited. Relative to the incidence
of other forms of diabetes, GCK and
HNF-1a are rare disorders. This study
demonstrates that the current manage-
ment of HNF-1a pregnancies appears to
be appropriate. In GCK pregnancies,
however, the glycemic variability that we
have clinically noted warrants attention.
Preconception knowledge of a GCK
mutation and subsequent planning in
a GCK pregnancy is important, reiter-
ating the necessity for diagnosing female
family members of a GCK pedigree.
At present, given the limitations of ul-
trasound surveillance and the lack of
safety data supporting predictive genetic
testing, we cannot safely predetermine
the fetal genotype. To date, this is the
largest study performed specifically
looking at glycemic excursions in preg-
nancies complicated byGCKandHNF-1a
MODY. -
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TABLE 3
Effect of insulin treatment on pregnancies complicated by GCK maturity-
onset diabetes of young

Variable

GCK offspring
without mutation,
n [ 10

GCK offspring
with mutation,
n [ 13

No insulin Insulin No insulin Insulin
n [ 7 n [ 3 n [ 10 n [ 3

Birthweight, kg 4.1 (3.3e4.9) 4 (3.8e4.1) 3.2 (3.1e3.7) 3.3 (3e3.9 )

Gestational age, wk 40 (38e40) 38 (38e40) 40 (39e40) 39 (38e40)

Insulin commenced, wk n/a 13 (10e28) n/a 30 (6e30)

Macrosomia, % 62.5 33.3 0 0

SGA, % 0 0 10 0

Complication rate, % 37.5 0 10 0

GCK, glucokinase gene; n/a, not applicable; SGA, small for gestational age.
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zSi MODY GCK connu...PEC en 🤰? 
Pas de guide officiel... revues d’experts & DB Canada 2019

Pré-G Contrôle glycémique pour ↓ MCM ? NON.  ∅↑®  (A1c faible) et le tx serait difficile
+ de AS ? Probablement non – 1 seule étude 2x+ (Bacon 2015)

AntéN

1ère école (anglais, tchèques, espagnols, australiens et revue DB Canada 2019):
Écho q 2 sem dès 26 sem. Tx aux cibles usuelles si C. Abdo >75ep: BB n’a PAS la mutation
(Au minimum: garder la glycémie à jeun <6.7 ... InsulinoR gesta surajoutée)
2e école (Irlandais – Bacon 2015): Pas d’accord et insuline précoce pour tous
(pas de RCIU chez 3 foetus GCK+ traités à l’insuline et  2x - de macrosomie NS/confondants)

Statut foetal? via amniocentèse slmt si autre indication d’amnio (Case report)1

NIPT: travaux en cours pour disponibilité pour MODY – GCK2

Éviter insuline IV en travail – pas de justification claire, mais –
Risque de « sx » d’hypoglycémies à des valeurs considérées N (hormones de contre-
régulation) donc inconfortable

PP HGOP → A1c annuelle... re: type 1 ou type 2 surajouté possible. Conseils HDV quand même!
1 Chakera 2012. Diabetes Care 35:1832–1834
2 Kwak JCEM 2021, Vol. 106, No. 9, 2678–2689 
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Défaut GCK Homozygote

§ Très très rare

§ Surtout chez les enfants de parents consanguins

§ RCIU sévère + diabète néonatal (souvent < 1 an) permanent 
nécessitant Itx

§ AUCUNE recommandation de dépistage génétique chez le conjoint 
du parent porteur mais une glycémie à jeun serait de mise pour 
préparer une prise en charge éventuelle
(gluco à jeun < 5.4: ruled-out)

Colom. Clinical Endocrinology & Metabolism 24 (2010) 605–615 
Murphy Obstetric Medicine 2015, Vol. 8(3) 114–120 
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Exposition in utero à l’hyperglycémie GCK: 

impacts au long terme?

§ DG, DB1, DB2: ∝ directe avec le ® de syndrome métabolique (Obésité, DB2) chez 
les enfants → Démontré dans plusieurs études dont cohortes des Indiens de Pima

§ PAS si cette hyperglycémie est causée par une mutation GCK chez la mère!
Velho 2000: > 400 familles françaises, enfants 2 à 85 ans
Singh 2007: familles anglaises, enfants dans la 40e

§ Comparaison des enfants des 4 groupes

§ Malgré poids de naissance + élevé
dans le groupe Mère + / BB –

§ PAS plus de résistance à l’insuline/obésité/dlp/HTA

§ Démontre que l’épigénétique provient de la COMBINAISON
de la génétique et de la vie in utero Velho 2000. Diabetologia 43. 1060-1063.

Singh 2007. Diabetologia 50, 620-624.
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Sous types HNF 
(Facteurs de 
transcription)

HNF1𝛂
HNF4𝛂
HNF1𝝱



Hepatocyte
nuclear factor 
(HNF)
= facteurs de 
transcription 
régulant 
l’expression de 
plusieurs 
gènes dans le 
pancréas et le 
foie

Problème de 
sécrétion de 
l’insuline



z HNF1𝛂
§ Adolescents ou jeunes adultes (sx 2e à 4e décade): PAS de DB in utero

§ Problème de sécrétion d’insuline mais peptide C initialement N, Ac négatifs

§ Excursion pc > 5 mmol/L sur HGOP... mais progression ad hyperglycémie à jeun

§ Seuil de glycosurie plus bas et précède l’hyperglycémie franche (usuel ≅10 mmol/L) :
ici  8.4 ou - (8.4: 100% de glycosurie) - expression des SGLT2 régulé par HNF1𝛂

§ HDL N ou ↑, CRPhs très basse (vs syndrome métabolique / DB2)

§ Hx familiale de diabète (de tout type) sur 2 générations, dx assez jeune

§ Complications micro et macro ≅ vs légèrement < à type 1-2

§ Bonne rép initiale aux sulfonylurés (¼: Glyburide 1.25mg ou Gliclazide 20mg)

§ Anticipation: dx 10-12 ans plus tôt si transmission maternelle d’une mère DB au moment de la G  
(vs pas encore DB ou transmission paternelle)1-2 – rôle aggravant de l’hyperglycémie in utero !

1Klupa. Diabetes Care. 2002 Dec;25(12):2292-301
2Stride. Diabetes Care. 2002 Dec;25(12):2287-91
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IDEM, sauf:

§ Dx + tardif

§ HDL & TG ↓ - LDL ↑ - CRP N  : n’aide pas à distinguer de DB2

§ Seuil de glycosurie usuel à la pop gén

§ Répondent moins longtemps aux sulfonylurés

§ 🤰... macrosomie et Hypo NN persistantes >24h / sévères???

HNF4𝛂



z Explications sur les ® de macrosomie et 
hypoglycémies NN persistantes chez les HNF4𝛂...

Observation initiale familiale
(108 HNF4𝛂 vs 134 HNF1𝛂)

§ HNF4𝛂 : NN porteurs +790g (vs fratrie) et 
56% vs 13%  de macrosomie

§ Un peu pire si mutation transmise par la 
mère vs le père: 64% vs 46%

§ 6 cas de macrosomie extrême (>5kg)

§ 15% Hypoglycémies NN >24h vs 0%

§ Hyperinsulinémie innapropriée chez 3 NN

§ VS rien de spécial chez les HNF1𝛂!

Études chez des souris KO HNF4𝛂

Hyperinsulinémie in utero et 
hypoglycémies NN!

Pearson. PLoS Med. 2007 Apr;4(4):e118.

Paradoxe des HNF4𝛂:
« Dual phenotype » 
hyperinsulinémie in utero donc 
macrosomie et hypoglycémies NN 

PUIS la capacité sécrétoire du 
pancréas  s’émousse au fil du 
temps... le diabète s’installe
(Dx MODY + tôt chez ceux avec 
hypoglycémies NN)



zMODY type HNF1𝛂 et 4 𝛂 : PEC en 🤰

1.Bouchghoul 2020. PLoS ONE 15(5): e0232002
2. Farrar D, et al. BMJ Open 2017;7:e015557 

Pré-G Idem à Db préexistant. Priorité: contrôle glycémique. Sulfonyluré → Insuline pré-G, vs >1er T si 
crainte de détériorer le contrôle

AntéN

Glyburide: traverse le placenta: 62-70%1... OR 1.5-2.5 pour macrosomie & hypos NN
en DG (vs Itx ou MTF)2. Moins efficace vs molécule elle-même? Préférer l’insuline (controversé)

Rôle différent de HNF 1𝛂 et 4𝛂 du moins dans la vie fœtale
HNF1𝛂 : pas d’atteinte in utero. Issues fœtales dépendent du génotype maternel :
traitement usuel, besoins d’insuline usuel (bon contrôle pourrait retarder le dx NN?)
HNF 4𝛂: possible excès d’insuline in utero. Issues foetales dépendent du génotype foetal et 
un peu maternel (pire si mère + ): traitement usuel mais suivi échographique dès 28 sem q 2 
sem. induction selon EPF, et surveillance 48h des hypoglycémies NN.
Idem si père HNF4𝛂 !

PP Reprendre Glyburide en allaitement (transfert non détecté, 1 cas de NN avec glycémie N) 
Gliclazide: probablement ok mais pas de données. Suivi usuel d’un DB préexistant.



z
HNF1𝝱

Similaire, mais:

§ - bonne réponse aux sulfonylurés, insuline souvent nécessaire

§ Facteur de transcription exprimé dans le développement 
embryonnaire des reins, du pancréas, du foie et du tube digestif. 

§ Anomalies rénales : kystes (ad 66%), + rarement dysplasie, rein 
unique, fer à cheval et 86% de dysfonction rénale

§ Anomalies génitales: Utérus bicorne, didelphe, rudimentaire; 
atrésie vaginale

§ Cytolyse hépatique, hyperuricémie et goutte, anomalie pancréas 
exocrine

§ Mme P : pré-Db x âge de 15 ans, IMC à 21 (avant ses G...), BB 
avec agénésie rénale unilat



z Bcp plus rare... MIDD
Maternal inherited diabetes & deafness

§ Mutation m.3243A4G affectant l’ADN mitochondrial

§ Maladie mitochondriale: transmission uniquement maternelle

§ Même mutation associée au syndrome MELAS:
mitochondrial encephalopathy, lactic acidosis & stroke-like symptoms

§ Petite stature, surdité bilatérale (non congénitale), myopathie/faiblesse, 
acidose lactique, épisodes convulsifs, épisodes ICT/AVC réversibles, diabète, 
CMP hypertrophique (concentrique ou excentrique), PRÉÉCLAMPSIE (ASA 
CI)

§ Cas à Toronto de MELAS avec PÉ et RCIU sévère à 22 sem avec hyperK, 
acidose lactique, AVC réversible au dx de MIU, HPP, OAP... 
« DB1 » x l’âge de 1 an, sous pompe, surdité appareillé... MIDD ?

Bell. A&A Case Reports. 2017;9:38–41. 
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GCK is the rate-limiting step in the glycolysis pathway and acts
as the beta cell’s glucose sensor stimulating insulin release (5,9,10).
As a consequence, individuals with a GCK mutation have mild
fasting hyperglycemia. Other key clinical characteristics are
described in Table 2. Given that women with GCK-MODY are
generally asymptomatic, they are often only identified during GDM
screening. Outside of pregnancy, these individuals typically do not
respond well to pharmacologic management, and treatment is
often not required. Management with diet alone is usually suffi-
cient. GCK-MODY is usually not associated with vascular
complications.

Pregnancy implications: GCK-MODY is unique as the impact on
the fetus is dependent on both maternal and fetal mutation
status. However, prenatal testing is not commonly performed to

screen for MODY and the mutation status of the fetus is often
unknown.

Three possible scenarios should therefore be considered:

1. Unaffected fetus of an affected mother: In response to hyper-
glycemia in the mother, the fetus will be hyperinsulinemic in
utero. As insulin is a growth factor in pregnancy, hyper-
insulinemia leads to increased birthweight and risk of macro-
somia (11). One of the largest observational studies to date,
which included 82 offspring with known genotypes among 42
women with GCK-MODY demonstrated that offspring born
without themutationwere larger than thosewith themutation
(4.1 kg vs 3.4 kg; p<0.001) (12). There was also a significantly
higher rate of macrosomia among offspring without the
mutation as compared to those with the mutation (39% vs 7%).

Table 2
Effects of MODY in pregnancy and recommended management

MODY type Clinical presentation Treatment outside of pregnancy Fetal implications in pregnancy Management in pregnancy

GCK-MODY
(MODY 2)

! Mild fasting hyperglycemia, low
increments in glucose rise with
OGTT

! Lack of typical features for T2DM
or insulin resistance

! No microvascular complications
of diabetes

! Often diagnosed in pregnancy as
GDM

Diet þ lifestyle ! Higher miscarriage rate seen in
some studies

! Fetal growth is affected by fetal
mutation status:
1. Unaffected fetus: High BW is

expected if maternal hyper-
glycemia is untreated

2. Affected fetus: Normal BW is
expected without treatment

If treated with insulin, there is a
theoretical risk of reduced fetal
growth.

3. Affected fetus in an unaffected
mother: Reduced BW

! If treatment is required, insulin is
first line

! When fetal genotype is known:
1. Unaffected fetus: Tighter gly-

cemic control is preferred
2. Affected fetus: Less-tight

glycemic targetsd
pharmacologic treatment not
necessary

! When unknown fetal genotype,
treat with insulin only if ultra-
sounds show the development of
macrosomia or accelerated
growth (abdominal circumfer-
ence >75th percentile)

! Monitoring with serial ultra-
sound starting at 26 weeks at
2-week intervals

HNF1A-MODY
(MODY 3)

! Early-onset diabetes in at least 1
family member

! Large glucose increments on
OGTT

! Lack of typical features for T2DM
or insulin resistance

! Microvascular complications are
similar to those in T1DM

! Low threshold for glycosuria

! Low-dose SU
! Can consider meglitidines and
GLP-1 agonists

! Insulin therapy may eventually
be required as disease progresses

! No association between fetal
genotype and BW or neonatal
hypoglycaemia.

! Fetal growth is affected by
maternal glycemic control:
similar to pre-existing diabetes
(regardless of if fetus is affected
or unaffected)

! Case reports exist of neonatal
hypoglycemia in the affected
fetus

! Management is similar to pre-
existing diabetes.

! Insulin is preferred over SU:
1. For patients managed with SU

prepregnancy, options include
switching to insulin
preconception or before the
third trimester

2. Glyburide is an option during
pregnancy, although, when
used in the third trimester (in
the case of GDM), it has been
associated with macrosomia
and neonatal hypoglycemia

! Monitoring with serial ultra-
sounds starting at 28 weeks, at
2-week intervals

! Early delivery should be consid-
ered based on fetal growth on
ultrasound assessment

HNF4A-MODY
(MODY 1)

! Similar characteristics as MODY 3
but no glycosuria

! Diagnosis suspected in the pres-
ence of strong family history,
macrosomia or neonatal
hypoglycemia

Low-dose SU ! Fetal growth is affected by fetal
mutation status:
1. Affected fetus: Larger BW and

higher rates of macrosomia
have been observed.

2. Unaffected fetus: Normal BW
is expected, no hypoglycemia

3. Affected fetus in unaffected
mother: Larger BW and higher
rates of macrosomia

! Maternal hyperglycemia may
have an additive effect on fetal
BW

! Risk of transient or persistent
neonatal hypoglycemia; duration
and severity are variable

! Insulin is preferred over SU with
similar considerations to HNF1A-
MODY

! Monitoring with serial ultra-
sound assessment starting at
28 weeks, at 2-week intervals

! Early delivery should be consid-
ered based on fetal growth on
ultrasound

! Postpartum, monitor for pro-
longed neonatal hypoglycemia
for #48 h; in extreme cases of
prolonged hypoglycemia, diazo-
xide may be required

BW, birthweight; GCK, glucokinase; GDM, gestational diabetes mellitus; GLP-1, glucagon-like peptide 1; HNF1A, hepatocyte nuclear factor-alpha1; MODY, maturity-onset
diabetes of the young; OGTT, oral glucose tolerance test; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus; SU, sulfonylurea.

S. Monsonego et al. / Can J Diabetes 43 (2019) 647e654650 GCK et G  – DB Canada 2019

S. Monsonego et al. / Can J Diabetes 43 (2019) 647e654 



GCK is the rate-limiting step in the glycolysis pathway and acts
as the beta cell’s glucose sensor stimulating insulin release (5,9,10).
As a consequence, individuals with a GCK mutation have mild
fasting hyperglycemia. Other key clinical characteristics are
described in Table 2. Given that women with GCK-MODY are
generally asymptomatic, they are often only identified during GDM
screening. Outside of pregnancy, these individuals typically do not
respond well to pharmacologic management, and treatment is
often not required. Management with diet alone is usually suffi-
cient. GCK-MODY is usually not associated with vascular
complications.

Pregnancy implications: GCK-MODY is unique as the impact on
the fetus is dependent on both maternal and fetal mutation
status. However, prenatal testing is not commonly performed to

screen for MODY and the mutation status of the fetus is often
unknown.

Three possible scenarios should therefore be considered:

1. Unaffected fetus of an affected mother: In response to hyper-
glycemia in the mother, the fetus will be hyperinsulinemic in
utero. As insulin is a growth factor in pregnancy, hyper-
insulinemia leads to increased birthweight and risk of macro-
somia (11). One of the largest observational studies to date,
which included 82 offspring with known genotypes among 42
women with GCK-MODY demonstrated that offspring born
without themutationwere larger than thosewith themutation
(4.1 kg vs 3.4 kg; p<0.001) (12). There was also a significantly
higher rate of macrosomia among offspring without the
mutation as compared to those with the mutation (39% vs 7%).

Table 2
Effects of MODY in pregnancy and recommended management

MODY type Clinical presentation Treatment outside of pregnancy Fetal implications in pregnancy Management in pregnancy

GCK-MODY
(MODY 2)

! Mild fasting hyperglycemia, low
increments in glucose rise with
OGTT

! Lack of typical features for T2DM
or insulin resistance

! No microvascular complications
of diabetes

! Often diagnosed in pregnancy as
GDM

Diet þ lifestyle ! Higher miscarriage rate seen in
some studies

! Fetal growth is affected by fetal
mutation status:
1. Unaffected fetus: High BW is

expected if maternal hyper-
glycemia is untreated

2. Affected fetus: Normal BW is
expected without treatment

If treated with insulin, there is a
theoretical risk of reduced fetal
growth.

3. Affected fetus in an unaffected
mother: Reduced BW

! If treatment is required, insulin is
first line

! When fetal genotype is known:
1. Unaffected fetus: Tighter gly-

cemic control is preferred
2. Affected fetus: Less-tight

glycemic targetsd
pharmacologic treatment not
necessary

! When unknown fetal genotype,
treat with insulin only if ultra-
sounds show the development of
macrosomia or accelerated
growth (abdominal circumfer-
ence >75th percentile)

! Monitoring with serial ultra-
sound starting at 26 weeks at
2-week intervals

HNF1A-MODY
(MODY 3)

! Early-onset diabetes in at least 1
family member

! Large glucose increments on
OGTT

! Lack of typical features for T2DM
or insulin resistance

! Microvascular complications are
similar to those in T1DM

! Low threshold for glycosuria

! Low-dose SU
! Can consider meglitidines and
GLP-1 agonists

! Insulin therapy may eventually
be required as disease progresses

! No association between fetal
genotype and BW or neonatal
hypoglycaemia.

! Fetal growth is affected by
maternal glycemic control:
similar to pre-existing diabetes
(regardless of if fetus is affected
or unaffected)

! Case reports exist of neonatal
hypoglycemia in the affected
fetus

! Management is similar to pre-
existing diabetes.

! Insulin is preferred over SU:
1. For patients managed with SU

prepregnancy, options include
switching to insulin
preconception or before the
third trimester

2. Glyburide is an option during
pregnancy, although, when
used in the third trimester (in
the case of GDM), it has been
associated with macrosomia
and neonatal hypoglycemia

! Monitoring with serial ultra-
sounds starting at 28 weeks, at
2-week intervals

! Early delivery should be consid-
ered based on fetal growth on
ultrasound assessment

HNF4A-MODY
(MODY 1)

! Similar characteristics as MODY 3
but no glycosuria

! Diagnosis suspected in the pres-
ence of strong family history,
macrosomia or neonatal
hypoglycemia

Low-dose SU ! Fetal growth is affected by fetal
mutation status:
1. Affected fetus: Larger BW and

higher rates of macrosomia
have been observed.

2. Unaffected fetus: Normal BW
is expected, no hypoglycemia

3. Affected fetus in unaffected
mother: Larger BW and higher
rates of macrosomia

! Maternal hyperglycemia may
have an additive effect on fetal
BW

! Risk of transient or persistent
neonatal hypoglycemia; duration
and severity are variable

! Insulin is preferred over SU with
similar considerations to HNF1A-
MODY

! Monitoring with serial ultra-
sound assessment starting at
28 weeks, at 2-week intervals

! Early delivery should be consid-
ered based on fetal growth on
ultrasound

! Postpartum, monitor for pro-
longed neonatal hypoglycemia
for #48 h; in extreme cases of
prolonged hypoglycemia, diazo-
xide may be required

BW, birthweight; GCK, glucokinase; GDM, gestational diabetes mellitus; GLP-1, glucagon-like peptide 1; HNF1A, hepatocyte nuclear factor-alpha1; MODY, maturity-onset
diabetes of the young; OGTT, oral glucose tolerance test; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus; SU, sulfonylurea.
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GCK is the rate-limiting step in the glycolysis pathway and acts
as the beta cell’s glucose sensor stimulating insulin release (5,9,10).
As a consequence, individuals with a GCK mutation have mild
fasting hyperglycemia. Other key clinical characteristics are
described in Table 2. Given that women with GCK-MODY are
generally asymptomatic, they are often only identified during GDM
screening. Outside of pregnancy, these individuals typically do not
respond well to pharmacologic management, and treatment is
often not required. Management with diet alone is usually suffi-
cient. GCK-MODY is usually not associated with vascular
complications.

Pregnancy implications: GCK-MODY is unique as the impact on
the fetus is dependent on both maternal and fetal mutation
status. However, prenatal testing is not commonly performed to

screen for MODY and the mutation status of the fetus is often
unknown.

Three possible scenarios should therefore be considered:

1. Unaffected fetus of an affected mother: In response to hyper-
glycemia in the mother, the fetus will be hyperinsulinemic in
utero. As insulin is a growth factor in pregnancy, hyper-
insulinemia leads to increased birthweight and risk of macro-
somia (11). One of the largest observational studies to date,
which included 82 offspring with known genotypes among 42
women with GCK-MODY demonstrated that offspring born
without themutationwere larger than thosewith themutation
(4.1 kg vs 3.4 kg; p<0.001) (12). There was also a significantly
higher rate of macrosomia among offspring without the
mutation as compared to those with the mutation (39% vs 7%).

Table 2
Effects of MODY in pregnancy and recommended management

MODY type Clinical presentation Treatment outside of pregnancy Fetal implications in pregnancy Management in pregnancy

GCK-MODY
(MODY 2)

! Mild fasting hyperglycemia, low
increments in glucose rise with
OGTT

! Lack of typical features for T2DM
or insulin resistance

! No microvascular complications
of diabetes

! Often diagnosed in pregnancy as
GDM

Diet þ lifestyle ! Higher miscarriage rate seen in
some studies

! Fetal growth is affected by fetal
mutation status:
1. Unaffected fetus: High BW is

expected if maternal hyper-
glycemia is untreated

2. Affected fetus: Normal BW is
expected without treatment

If treated with insulin, there is a
theoretical risk of reduced fetal
growth.

3. Affected fetus in an unaffected
mother: Reduced BW

! If treatment is required, insulin is
first line

! When fetal genotype is known:
1. Unaffected fetus: Tighter gly-

cemic control is preferred
2. Affected fetus: Less-tight

glycemic targetsd
pharmacologic treatment not
necessary

! When unknown fetal genotype,
treat with insulin only if ultra-
sounds show the development of
macrosomia or accelerated
growth (abdominal circumfer-
ence >75th percentile)

! Monitoring with serial ultra-
sound starting at 26 weeks at
2-week intervals

HNF1A-MODY
(MODY 3)

! Early-onset diabetes in at least 1
family member

! Large glucose increments on
OGTT

! Lack of typical features for T2DM
or insulin resistance

! Microvascular complications are
similar to those in T1DM

! Low threshold for glycosuria

! Low-dose SU
! Can consider meglitidines and
GLP-1 agonists

! Insulin therapy may eventually
be required as disease progresses

! No association between fetal
genotype and BW or neonatal
hypoglycaemia.

! Fetal growth is affected by
maternal glycemic control:
similar to pre-existing diabetes
(regardless of if fetus is affected
or unaffected)

! Case reports exist of neonatal
hypoglycemia in the affected
fetus

! Management is similar to pre-
existing diabetes.

! Insulin is preferred over SU:
1. For patients managed with SU

prepregnancy, options include
switching to insulin
preconception or before the
third trimester

2. Glyburide is an option during
pregnancy, although, when
used in the third trimester (in
the case of GDM), it has been
associated with macrosomia
and neonatal hypoglycemia

! Monitoring with serial ultra-
sounds starting at 28 weeks, at
2-week intervals

! Early delivery should be consid-
ered based on fetal growth on
ultrasound assessment

HNF4A-MODY
(MODY 1)

! Similar characteristics as MODY 3
but no glycosuria

! Diagnosis suspected in the pres-
ence of strong family history,
macrosomia or neonatal
hypoglycemia

Low-dose SU ! Fetal growth is affected by fetal
mutation status:
1. Affected fetus: Larger BW and

higher rates of macrosomia
have been observed.

2. Unaffected fetus: Normal BW
is expected, no hypoglycemia

3. Affected fetus in unaffected
mother: Larger BW and higher
rates of macrosomia

! Maternal hyperglycemia may
have an additive effect on fetal
BW

! Risk of transient or persistent
neonatal hypoglycemia; duration
and severity are variable

! Insulin is preferred over SU with
similar considerations to HNF1A-
MODY

! Monitoring with serial ultra-
sound assessment starting at
28 weeks, at 2-week intervals

! Early delivery should be consid-
ered based on fetal growth on
ultrasound

! Postpartum, monitor for pro-
longed neonatal hypoglycemia
for #48 h; in extreme cases of
prolonged hypoglycemia, diazo-
xide may be required

BW, birthweight; GCK, glucokinase; GDM, gestational diabetes mellitus; GLP-1, glucagon-like peptide 1; HNF1A, hepatocyte nuclear factor-alpha1; MODY, maturity-onset
diabetes of the young; OGTT, oral glucose tolerance test; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus; SU, sulfonylurea.
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2. Affected fetus of an affected mother: When a GCK mutation is
present, the fetus shares the mother’s higher setpoint to
hyperglycemia and, therefore, will not oversecrete insulin as in
the case of an unaffected fetus. Hyperglycemia is sensed as
“normal,” and birthweight should not be affected. Observa-
tional studies confirmed significantly lower birthweight among
offspring who inherited the mutation from at least 1 parent
compared with offspring who were not affected by the muta-
tion (mean 46.8th vs 85th percentile, p<0.001) (1,12). In the
case of a GCK mutation, insulin therapy would cause a reduc-
tion in blood glucose levels seen in the fetus, which can theo-
retically result in reduced fetal growth (13). This may explain
the low birthweight in pregnancy 1 (Table 1), in which the
mother was treated with insulin but the fetal mutation status
was unknown.

3. Affected fetus of an unaffected mother: Similarly, when a fetus
inherits the mutation paternally and the mother is unaf-
fected, fetal weight was found to be lower by w400 g as
compared with unaffected offspring (12). The mechanism is
similar: A fetus with a nonfunctioning GCK enzyme has a
higher threshold for insulin secretion, and normoglycemia
may lead to a reduction in growth. In a retrospective chart
review of 28 cases of GCK-MODY‒affected offspring, birth-
weights were significantly lower in the group that inherited
the mutation from the father than those who inherited it
from the mother (14). In addition, there were more cases of
small for gestational age (SGA; 43% vs 10%), which was
defined as birthweight in <10th percentile. This suggests
that maternal hyperglycemia in a mother with GCK-MODY
can balance the effect of a GCK mutation in a fetus. In a
normoglycemic environment in utero, a GCK-mutated fetus
would be hypoinsulinemic, which may lead to a reduced
growth (14).

Effect on placenta size: In pregnancy 1 (Table 1), with a GCK
mutation treated with insulin, placental weight was found to be
in <10th percentile, with fetal weight in the 20th percentile. In a
study that examined placental weight in GCK-MODY, offspring

that carried the mutation were found to have a lighter placenta
when compared with their siblings. In normal pregnancies,
placental weight was found to correlate with birthweight and
with cord insulin levels (15). In the third trimester, most of the
insulin receptors are on the fetal side of the placenta. Therefore,
fetal insulin likely regulates placental growth, which affects fetal
growth (10,15). Data have shown that fetal insulin secretion
decreases by w70% in the presence of a GCK mutation. In GCK-
affected fetuses, the reduced insulin secretion leads to reduced
placental and fetal growth. Although the mutation status of the
fetus remains unknown in pregnancy 1, the low birthweight,
together with the reduced placental weight in the setting of
maternal insulin therapy, suggests that the fetus likely inherited
the GCK mutation.

Management: Prenatal counselling. Making a genetic diagnosis of
GCK-MODY is essential so that family members can undergo
genetic testing, ideally before pregnancy.

Prenatal counselling in women with GCK-MODY is particularly
important for prevention of fetal complications. In addition to the
risk of macrosomia, hyperglycemia in the first trimester is known
to be teratogenic and can lead to congenital anomalies or
miscarriage in uncontrolled type 1 and 2 diabetes. However, the
effect of mild hyperglycemia in GCK-MODY in early pregnancy is
unknown. One observational study showed higher miscarriage
rates among women with GCK-MODY (33% vs 15% the regular
population) (16). However, these results were not replicated in
other studies.

Overall, prenatal counselling regarding good glycemic control
prior to pregnancy is similar for type 1 and type 2 diabetes (Figure 1).
Given that pharmacologic therapy is not indicated in nonpregnant
individuals with GCK-MODY, we propose close glucose monitoring
and management with diet alone. The difference lies in the man-
agement of diabetes during pregnancy.Womenwith GCK-MODY can
be advised that glycemic targets may differ from others depending
on the suspected fetal genetic state.

Glycemic management: Given the effects of fetal mutation status on
fetal growth and birthweight, near-normal glycemic control is not
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Figure 1. A practical approach to MODY in pregnancy. GCK, glucokinase; HNF1A, hepatocyte nuclear factor-alpha 1; HNF4A, hepatocyte nuclear factor-4-alpha; MODY, maturity-
onset diabetes of the young; SU, sulfonylurea; US, ultrasound.
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Retour sur Mme CM, G0

§ Précise ses atcd fam:
Mère pré-DB depuis > 20 ans!
Tante maternelle et oncle maternel MODY confirmé

§ HGOP: 7.0 → 10.1 (1er); 7.0 → X annulé (2e): DB confirmé
*Montée <4.5 mmol/L

§ Peptide-C à jeun: 505 pmol/L (260-1 730)
Le pancréas perçoit une normoglycémie à 7.0
Pas fait à 2h...

§ Anticorps tous négatifs. A1c annulée par le labo

§ Attends toujours © en génétique (1 an plus tard) car pas enceinte
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Retour sur Mme SV G7P3A3

§ Pannel génétique: 
MODY type glucokinase confirmé (c.676G>A, p.Val226Met)

§ N’a pas eu de suivi écho + serré: EPF 58ep et CA 75e p à 32 sem

§ BB 3.8kg à 39 sem sans complications – probablement non porteur 
car limite macrosome malgré traitement aux cibles usuelles.



z Perles

§ Penser au MODY si: hx pré-DB non évolutif ou atypique chez patiente mince 
avec atcd fam, surtout si hx de macrosomie, ou RCIU sous tx

§ Traiter les patientes GCK seulement si accélération de la croissance fœtale 
(quasi-consensus mais manque de données)

§ Cibles usuelles chez les HNF, mais surveiller la macrosomie et les 
hypoglycémies prolongées NN (selon phénotype fœtal)

§ Penser au MODY chez NN si:

§ macrosomie inexpliquée et hypo prolongées (HNF4𝛂)

§ RCIU inexpliqués (GCK)

§ Anomalies génito-urinaires (HNF1𝝱 – mère ou NN)

§ ET mères OU pères prédiabétiques / diabétiques/ hx familiale +
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Merci !
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