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EvanoBfeon tou Aimwdouc L.otoU TNV KUNon

N=80 1st trimester 2nd trimester 3rd trimester
weight (kg) 67.6 + 13.42 76 + 12.5* 84.4 £15.6 * #
Yofat 30.4 £5.2 32.2 £4.9* 34.4 + 6.9% #
Hip circumference 103.9 £12.1 107.5 +10.2* 116 +11.8* #

(cm)

Skinfold (mm)

biceps 16.5 (11.7-24.2) 20 (14.5-29) " 25.6 (16-29) *#
triceps 16.2 (14-22.7) 21.5(17-25)" 23 (16-29)
suprailiac 12.2 (8.5-13) 13.5(11-15.5) " 16 (12.5-21) *#

subscapular

16.7 (14-26.2)

18 (16-27)

22.2 (14-31)*




Skinfold Thickness, mm = SE
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central or peripneral 1at IS more associated with

perinatal outcomes in pregnancy? (1)
McCarthy EA et al Obstet Gynecol Surv 2004

skinfold caliper thickness and ultrasound
assessment remains impractical during
pregnancy and cannot distinguish
subcutaneous from visceral fat.

A few studies suggest that central compared
with peripheral fat correlates better with birth
weight, gestational carbohydrate intolerance,
and hypertension



Central or peripheral fat iIs more associated with

perinatal outcomes in pregnancy? (2)
C Stevens-Simon et al, Int J Obes Relat Metab Disord 2001

study measured subcutaneous adipose tissue
thickness at six body sites, first by skinfold caliper
and then by ultrasound in 28 primiparous
teenagers at 10.7+/-2.8 and 29.6+/-1.8 weeks
gestation.

pregnant women store adipose tissue
oreferentially on the trunk

oregnancy-related changes in the regional
distribution of maternal body fat based on skinfold
caliper measurements should be interpreted
cautiously
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Association of GDM with overweight versus normal maternal BMI.

0.01

Study Year N

002 005 0.1

Odds Ratio 95%

100

Baeten 2001 6/535
Berkowitz 1992 5681
Brennand 2005 307
Callaway 2006 9325
DiCianni 2003 3627

Dyck 2002 971
Dye 1997 8275
Galtier 1995 102
Harris 1997 505

Oguntemi 1998 301
Raatikainen 2006 23721
Ramos 2005 15128
Rosenberg 2003193690
Sebire 2001247937
Solomon 1997 10790

Overall 587895

Chu S Y et al. Dia Care 2007;30:2070-2076

Copyright © 2011 American Diabetes Association, Inc.

American
Diabetes
Association.



Association of GDM with obese versus normal maternal BMI.

Odds Ratio 959

0.01 0.02 005 0.1 0.5 1 2 100

Study Year N U A y
Baeten 2001 59828 A
Berkowitz 1992 5268 ——
Bianco 1998 11926 ——
Brennand 2005 435
Callaway 2006 8122 ——
DiCianni 2003 3328 e
Dyck 2002 882 —_——
Dye 1997 7876 ——
Galtier 1995 88
Harris 1997 431 —_——
Michlin 2000 334 ®
Oguntemi 1998 426 o
Raatikainen 2006 22213
Ramos 2005 15537 —=
Robinson 2005 88360 >
Rosenberg 2003 148829 L
Sebire 2001 208199
Solomon 9485 ——

Overall 591567 -
Chu SY et al. Dia Care 2007;30:2070-2076

American

Copyright © 2011 American Diabetes Association, Inc.

Diabetes
Association.



Risk of GDM according to BMI

change In pregnhancy
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Risk of hypertension according to

BMI change iIn GDM
]

P Trend<0.0001 ';:;*g“
RR=149 1.39-2.23
B4 95% CI
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RISK OT large 1etal gestational
weight according to maternal BMI

P Trend<0.0001 95% Cl
1.7




Fetal outcomes and maternal pre-
pregnancy weight (BMI)

Large for gestational age

Birth weight >4000gr

Neonatal hypoglycemia
Respiratory distress syndrome
Jaundice-wktepoc

Perinatal mortality

Congenital malformations
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Maternal adipocytokine levels in pregnancy according to pre-
pregnancy maternal weight
(Hendler | et al. Am. J. Obs. Gyn 2005)

M Leptin (ng/mL) @ Adiponectin (pg/mL) [ Resistin (ng/mL)
50 1
45.7

402
40 1 345

278
. 242

20 1
10.3 10.2
10 1 : 7.2 6

2 2.1 21 15 18
0 — — = — —

L | L L] 1

Normal Overweight Obesity class Obesity class Morbid
weight I Il obesity
*P <0.001



Hauguel-de Mouzon et al. Placenta 2005
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MAakouvtiokn AEmtivn mPoc EUBPUO Kot HNTEPQ
(Linnemann K et al., Diabetes 2000)

< Percent of total release.
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Log-tranformed Leptin mMRNA Expression (relative ratio)
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Meller M et al., Physiol Res 2006
Lappas M et al., Journal of Endocrinology 2005
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Leptin Release (pg/mg protein)

Maternal peripheral leptin in GDM
(Lappas M et al., Journal of Endocrinology 2005)
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Nien JK et al., J Perinat Med 2007
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PUOuon mAakouvtiakng pellotivng
Lappas M et al., Journal of Endocrinology 2005
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Fuglsang et al. BJOG 2006

16 - o

14 -

12

10

S-Adiponectin (mg/l)

x x X X Q-
\l"ee“:‘ \r\ee*\“ \:\03*16 w\ee*%s AN

Gestational age



Adiponectin (ug/ml)

20

-
&)

=
-

m

O NP
m PPCOS

Weeks 10—-16

Weeks 22—-28

Sir-PetermannT et al., Human
Reproduction 2007



Maternal adipocytokines in GDM and

postpartum
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Plasma visfatin (ng/ml)

H Biodartivn

Lopez et al. Diabetes 2006
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Plasma concentrations of visfatin (A), glucose (B), and insulin (C) during an OGTT in women
with GDM (o) and age-matched healthy pregnant control subjects (=).
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Copyright © 2011 American Diabetes Association, Inc.



Mastorakos et al. Clin. Chemistry 2007

n =80
Weight, kg
% Fat
Hip circumference, cm
Skinfold biceps, mm
Skinfold triceps, mm
Skinfold suprailiac, mm
Skinfold subscapular, mm
Visfatin, ug/L
Adiponectin, mg/L
Leptin, ug/L
IL-6, ng/L
hsCRP, mg/L
Glucose O min, mmol/L
Insulin O min, pmol/L
ISI
HOMA-R
PHIS1
PHIS2
AAUCI

@ Variables expressed as mean (SD) or median (25th-75th interquartile range).

1st trimester
67.6 (13.4)
30.4 (5.2)

103.9 (12.1)

16.5 (11.7-24.2)
16.2 (14-22.7)
12.2 (8.5-13)
16.7 (14-26.2)

23 7(19.9-27.6)
2 (3.4-10.9)

25 9 (19.4-51.5)
8(1.1-3.1)
3(1.3-3.4)
5(0.4)

58 4(43.7-71)

1 (0.09-0.1)
9 (1.4-2.6)

2503 (2009-2809)

696 (513-768)

9884 (7943-12 680)

* Statistically significant change from 1st trimester.
T, Statistically significant change from 2nd trimester.

Table 1. Anthropometric and metabolic variables during pregnancy.?

2nd trimester

76 (12.5)"

32.2 (4.9)"
107.5 (10.2)"

20 (14.5-29)"
21.5 (17-25)"
13.5(11-15.5)"

18 (16-27)

26 (21.4-29.3)"

5.1 (3.7-8.5)
44.5 (26.1-65.9)
2 (1.5-4.3)

2.1 (1.9-4.5)
4.4 (0.4)
58.8 (48.8-119.8)
0.08 (0.06-0.1)
1.8 (1.5-3.8)

2755 (2292-4283)"

764 (626-1120)"

16 554 (9332-21 681)

3rd trimester
84.4 (15.6)""
34.4 (6.9)""
116 (11.8)""
25.6 (16-29)""
23 (16-29)"
16 (12.5-21)""
22.2 (14-31)"
27.1 (22.1-31.1)"
6.3 (4.3-9.1)
53 (38.8-57.9)
1.7 (1.6-1.9)
2.6 (2.3-3.04)
4.4 (0.4)
115 (86-145)""
0.05 (0.007-0.07)""
3.7 (2.8-4.7)""
4166 (3584-5157)""
1087 (987-1313)""
25 018 (16 539-38 354)
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Table 5. Backwards multiple regression analysis for
dependent variable ISI 2nd trimester.?

Coefficient SE of coefficient P value
Visfatin 1st trimester 1.018 0.024 0.015
HsCRP 1st trimester 0.157 0.024 0.099

2The term "coefficient” is the generally used term for the effect of each
predictor (independent variable) on the respective dependent variable in a linear
regression analysis.




Predictor of insulin resistance (HOMAR) and
insulin  sensitivity (ISI) change during all
trimesters of pregnancy

The longitudinal regression model taking in consideration all three trimesters
revealed that maternal fasting visfatin change was the best positive and
negative predictor of insulin resistance (HOMAR) (p=0.0002, t-value=4.48) and
sensitivity (ISI) (p=0.002, t-value=-3.65) changes, respectively, during
pregnancy among leptin, IL6 and adiponectin levels of the three trimesters of
pregnancy.



Maternal Serum Visfatin at 11-13 Weeks of
Gestation in Gestational Diabetes Mellitus
1

Table 3. Performance of screening for GDM by

Table 2. Median (IQR) of maternal serum maternal factors, maternal serum adiponectin MoM,
concentration of adiponectin and visfatin in the visfatin MoM. and their combinations
outcome groups. & =
R com De;ectii:on rate
or false-
: . . 300 100 positive rate of
sl Screening test AUROC? (95% Cl)  10% (95% Cl)
nall 12 035 (8595-7 085) 7591 (455211 059)
MoM 102(070-129) 066 (0.50-0.92) Maternal factors 0.828 (0.777-0.878) 58.0 (48.2-67.2)
Visfatin
pgil 0.89 (0.47-1.71) 1.20 (0.63-2.55) Maternal factors plus
MoM 1.00 (0.53-1.92) 1.34 (0.70-2.87)° Adiponectin 0.854 (0.807-0.900) 66.0 (56.3-74.5)
@ P <0.05. Comparisons between groups by Mann-Whitney U-test. Visfatin 0.825 (0774_08?6) 64.0 (542_727)
Adiponectin and 0.855 (0.808-0.901) 68.0 (58.3-76.3)
visfatin

2 AUROC, area under the ROC curve.

Ferreira AFA et al., Clinical Chemistry 2011
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Vitoratos et al. Hormones 2008
S =

Serum adiponectin in the 2nd trimester of GDM pregnancies
correlated negatively with birth weight (p=0.005, r=-0.6).



Maternal and cord serum concentrations of AFABP, adiponectin, leptin, and RBP4 in control
and GDM pregnant women and their neonates.
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' ' i Cortisol (pg/dL
LEPTINEMIA Leptin (ng/L) Adiponectin ortisol (ug/dL)

. mg/L
in IUGR and (mo/L)
their IJUGR 32.5+3.8 5.4+0.9 33.3+3.8
MOTHERS
AGA 20.4+2.1 11.8+1.3 33.8+2.7
P values <0.05 <0.05 NS
80 -
60
_T:’ 40 - . [
20 -
i
0 , , ,
MAGA  MIUGR Kyriakakou et al. Eur. J. of Endocrinology

2008



H onpoaotla tou Autwdouc Lotou
TOU 1°Y TpLnvouU tng EYKUOOUVNC



Recently the HAPO, a large epidemiological study,
revealed strong and continuous associations of
maternal glucose levels during oral glucose
tolerance test (OGTT) performed at 24 to 32 weeks
of gestation, below those diagnostic of diabetes,
with increased birth weight and cord blood serum
c-peptide levels

( , Hyperglycemia and
adverse pregnancy outcomes. N Engl J Med 2008)


http://www.ncbi.nlm.nih.gov/pubmed?term="HAPO Study Cooperative Research Group"[Corporate Author]�

In the first trimester maternal adipose tissue is the main source
of adipocytokine production and affects glucose metabolism
Mazaki-Tovi S et al. J Perinat Med 2009, Fereira AF Clin Chem 2011 )

First trimester maternal adiponectin and leptin levels are
associated to insulin resistance during pregnancy and to

birth weight (williams MA et al. JCEM 2004, Papastefanou et al. J Mat Fetal
Neonat Med 2010



Valsamakis G. et al submitted

Cord Blood C-Peptide (ng/mL)

Hrst Trimester Maternal Weight (Kg)
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variable 1

variable 2

r-Spearman

variable 1

variable 2

r-Spearman

visfatin

weight  before

pregnancy

0.73

3rd trimester

visfatin

birth weight

-0.72

visfatin

hip

Circumference

1t trimester

-0.61

ISI

birth weight

-0.76

Leptin

weight before

pregnancy

0.82

HOMAR

birth weight

0.76

leptin hip

weight birth weight

15t trimester

0.82 0.52

weight

birth weight

0.59



Variable 1

Variable 2

r-Spearman

Variable 1

Variable 2

r-Spearman

Maternal

weight
Cord
Cc-peptide

0.74
2nd trimester

1SI

Cord c-peptide

r=-0.90

HOMAR

Cord

visfatin

-0.90
3rd trimester
Maternal

weight

Cord

c-peptide

0.67

Maternal

weight

Cord

visfatin

-0.67

Maternal

weight

Cord

glucose

0.69

Maternal

leptin

Cord

visfatin

-0.99

Maternal

visfatin

Cord IL6

-0.90

HOMAR

Cord

leptin

0.90

Maternal

adiponectin

Cord glucose

0.95



Predictor of birth weight

Valsamakis G et al submitted

Stepwise multiple regression analysis revealed
that 18t trimester maternal visfatin levels were
the best negative predictor (p=0.017, beta=-
1.23) of birth weight among 15t trimester

maternal adiponectin, leptin, and IL-6 levels,
HOMAR, and weight.



Conclusions

First trimester maternal adipocytokine levels
reflect pre-pregnancy adipose tissue

First trimester maternal weight predicts fetal
Insulin and adipocytokine secretion

First trimester maternal visfatin levels are the
best negative predictors of birth weight and of

Insulin resistance during pregnancy.



Conclusions

It seems that maternal pre-pregnancy adipose
tissue mass and function affect intrauterine
Insulin resistance possibly via genetic
predisposition leading to adaptive-npoocappoyn
fetal insulin secretion and therefore,
iInfluencing birth weight.
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