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DIABETES MELLITUS

Gebelikte Siniflama

-Pregestasyonel ya da overt (asikar)
diyabet

-Gestasyonel diyabet



-En 1yi insulin ile tedavi edilirler

-Oral hipoglisemik ajanlar gestasyonel
diyabette basariyla kullanilmaktadir

-Ozel kullanimlar disinda overt
(asikar) diyabet icin onerilmemektedir



Klas Baslangig Ozellik Tedavi

Gesiasyonel AKS <109/ ppKS<120img/dls
Az Gesiasyonel AKS>1051/ppKS>120imay/dLEs Brsulin
B > 20 yas /siire < 10 yil Vaskiiler hasar yok Insiilin
C  10-19 yas /siire 10-19 yil Vaskiiler hasar yok Insilin
D < 10 yasg /siire > 20 yil Benign retinopati Insiilin
F Herhangi bir zaman Nefropati Insiilin
R Herhangi bir zaman Proliferatif retinopati Insiilin
H Herhangi bir zaman Iskemik kalp hastalig Insiilin
T Herhangi bir zaman Renal transplant Insiilin



Gebelikte Diyabet ve Onerilen Siniflama

asikar diyabet olmayan (tip 1
veya tip 2) gebelikte tani konulan diyabet

B hlcre harabiyetine sekonder Insilin direnci karsisinda
mutlak insulin eksikligi yetersiz insulin sekresyonu

American Diabetes Association, 2012



Gebelikte baslayan veya ilk kez
gebelikte tanisi konulan cesitli
derecelerdeki glukoz
intoleransidir

Insidans % 5-6



Gestasyonel hipertansiyon
Preeklampsi

Artmis diyabet riski
Makrozomi

Neonatal hipoglisemi
Hiperbilirubinemi
Operatif dogum
Omuz distosisi
Dogum travmasi



Diyabetik diyet

Ekzersiz

Glukoz monitorizasyonu
Insiilin tedavisi

Oral hipoglisemik ajanlar



Standart diyet modifikasyonu ile hedef achk
ve tokluk glukoz degerleri saglanmazsa;

-achk plazma glukozu <95 mg/di

- the 2. saat postprandial plazma
glukozu <120 mg/dl

Farmakolojik metotiar
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Gestational Diabetes Mellitus

--Insiilin ve oral medikasyonlar etkinlik
olarak esittir

--Her ikisi de birinci basamak tedavi icin
uygun olabilir




Insulin salgilatici ilaglar
Sulfonilureler (2. kusak)

Glinid grubu (Meglitinidler; kisa etkili sekretogoglar)

Insiilin duyarhlastirici ilaglar
Biguanidler

Tiazolidinedionlar

Glukozun emilimini yavaslatan ilaclar
Alfa glukozidaz inhibitorleri-Akarboz

Inkretin Mimetik Ilaglar



Oral hipoglisemik ajanlar

GDM olan kadinlarda artan
siklikta kullaniimaktadir

GDM tedavisinde U.S. FDA onayi
yoktur



Ikinci jenerasyon

Glipizide

Gliclazide

Glibenclamide (glyburide)
ibornuride

iguidone

isoxepide

yclopyramide

imepiride

G) @) |G) (@) |G)



http://en.wikipedia.org/wiki/Glipizide
http://en.wikipedia.org/wiki/Gliclazide
http://en.wikipedia.org/wiki/Glibenclamide
http://en.wikipedia.org/wiki/Glibornuride
http://en.wikipedia.org/wiki/Gliquidone
http://en.wikipedia.org/wiki/Glisoxepide
http://en.wikipedia.org/wiki/Glyclopyramide
http://en.wikipedia.org/wiki/Glimepiride
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Pankreasin 13
hicrelerinin
yuzeyinde yer alan
alan ATP bagimli
K+ kanallarina
Baglanirlar

Inslilin sentezine etkileri
yoktur

Sentezlenen ve vezikulller
icinde depolanan insulinin
saliverilmesini arttirirlar



Metformin

Avrupa'da ve ulkemizde vyillardir
OUELUEL R JIETed] g

FDA tarafindan onaylanarak

Diyabet tedavisinde kullaniimaya
baslanmistir



Metformin

Periferik dokularda insiilin etkinligini
arttirirlar, periferik dokularda glukoz
‘uptake’ini stimule ederler

Glukoz absorpsiyonunu azaltirlar

Hepatik glukoneogenezisi azaltir



Reviews

Benefits and Risks of Oral Diabetes Agents
Compared With Insulin in Women With

Gestational Diabetes

A Systematic Review

Wanda Nicholson, MD, MPH, Shari Bolen, MD, Catherine Takacs Witkop, MD, MPH,
Donna Neale, Mp, Lisa Wilson, ssM, and Eric Bass, MD, MPH

GDM, oral hipoglisemik ajanlar ve insilin ile
tedavi edilen hastalardaki maternal ve
neonatal sonuclarin yer aldigi randomize
kontrollu calismalar ve goziemsel
calismalarin sistematik derlemesi



Reviews

Benefits and Risks of Oral Diabetes Agents
Compared With Insulin in Women With

Gestational Diabetes

A Systematic Review

Wanda Nicholson, MD, MPH, Shari Bolen, MD, Catherine Takacs Witkop, MD, MPH,
Donna Neale, Mp, Lisa Wilson, ssM, and Eric Bass, MD, MPH

MEDLINE
EMBASE
COCHRANE CENTRAL

CINAHL
4 randomize kontrollu calisma

5 gozlemsel calisma



Reviews

Benefits and Risks of Oral Diabetes Agents
Compared With Insulin in Women With

Gestational Diabetes

A Systematic Review

Wanda Nicholson, MD, MPH, Shari Bolen, MD, Catherine Takacs Witkop, MD, MPH,
Donna Neale, MD, Lisa Wilson, ssM, and Eric Bass, MD, MPH

Calisma karakteristik ozellikleri
Tedavi verilen gestasyonel yas
Tedavi dozu

Takip suresi

Glisemik kontrol
Infant dogum kilosu
Neonatal hipoglisemi
Konjenital anomaliler



Table 2. Effects of Oral Hypoglycemic Agents or Insulin on Maternal Outcomes (Insulin Compared With
Glyburide): Randomized Controlled Trials

lycemic Control
Cesarean | Weight During Pregnancy
Author Treatment Preeclampsia Delivery (kg) (mg/dL) Hypoglycemia

Anjalakshi et G1: Insulin: 13 \/ 2-h M

al'® 2006 F 9310
G2: Glibenclamide: 2-h PG: B 16723,
10 F 95x7
Bertini et al'’ G1: Insulin: 27 2(44) Maternal FBG: B 108+26; Requiring hospital
2005 F-B F 96=167 admission: 0 (0)
11.5+3.8
G2: Glyburide: 24 12 (50) 10%5.2 0(0)
G3: Acarbose: 19 10(52) 10.6%3.2; 0(0)
P=.46*

G, group; PG, plasma glucose; B, baseline values; F, final values; F-B, mean change from baseline values; FBG, fasting blood glucose; FSG,
finger stick glucose; PPG, postprandial glucose.

Data are n, n (%), or mean*standard deviation.

* Comparing G1 to G2 to G3.

t Mean values throughout pregnancy.

¥ Mean glucose 1 week before treatment assignment.

¥ Comparing G1 to G2.

Maternal glisemik kontrol
Sezaryen dogum hizlari

Istatistiksel fark yok




: > less than 40
107+23; F 97+ 14 mg/dL 41 (20)
Langer et al'® G1: Insulin: 203 49 (24) 2-h PPG: B 129+27;
2000 F 112+15%
Combined glucose: B
116x22% F 10518
FBG: B 104+25;
P=.12% F 9813,
P=17
Preprandial glucose: B FSG less than 40
104+20; P=.165; F mg/dL 4 (2);
95x15% P=.17 P=.03
G2: Glyburide: 201 2-h PPG: B 130%25;
P=.69% F 113+22";
P=6
Combined glucose:
B 114+19%; P=33%
F 105+16; P=9%
Rowan et al™ G1: Metformin: 20 (5.5) 131 (36) F-B0.4+3 FBG'" 93.6=11)
2008 363 2-h PPG: 111.6=*11
G2: insulin: 370 26 (7.0) 42 (38) F-B FBG': 91.8+13;
2.0x3; P=24°
P<.001 2-h PPG: 115.2*16;
P=.003

G, group; PG, plasma glucose; B, baseline values; F, final values; F-B, mean change from baseline values; FBG, fasting blood glucose; FSG,
finger stick glucose; PPG, postprandial glucose.

Data are n, n (%), or mean=*standard deviation.

* Comparing G1 to G2 to G3.

t Mean values throughout pregnancy.

¥ Mean glucose 1 week before treatment assignment.

¥ Comparing G1 to G2.

Maternal glisemik kontrol
Sezaryen dogum hizlari

Istatistiksel fark yok



Konjenital malformasyon hizlari
insiilin ve diger oral hipoglisemik
ajanlarla tedavi edilen gebelikler
arasinda farkhhk yok



Table 3. Effects of Oral Hypoglycemic Agents or Insulin on Neonatal Outcomes: Randomized Controlled Trials

Author Treatment / Hypoglycemia\ Hyperbilirubinemia Macrosomia

Insulin compared
with glyburide
Anjalakshi et Insulin: 13
al'® 2006 Glibenclamide: 10
Bertini et al'” : Insulin: 27 Capillary glucose less BWT more than
2005 than 40 mg/dL: 1 (4) 4,000 g: 0 (0)
2: Glyburide: 24 8 (33) 4 (16)
3: Acarbose: 19 1 (5) P=.006% 0 (0)
Langer et al's Insulin: 203 Two consecutive blood Serum bilirubin BWT more than
2000 glucose less than 40 more than 12 mg/ 4,000 g: 9 (4)
mg/dL: 12 (6) dL: 8 (4)
2: Glyburide: 201 18 (9) P=.25 12 (6) P=.36 14 (7) P=261

Metformin compared
with insulin
Rowan et al'® G1: Metformin: 363 ny blood glucose les
2008 than 28.8 mg/dL 12
(3.3)
G2: Insulin: 370 30 (8.1) RR 0.41 (0.21-
0.78) P=.008

LGA, large for gestational age: SGA, small for gestational age; G, group; BWT, birthweight; PW, percentile weight; NR, not reported;
NICU, neonatal intensive care unit.

Data are n (%) or mean+standard deviation.

* Comparing G1 to G2 to G3.

T Comparing G1 to G2.

Neonatal hipoglisemi metformine gore
insulin grubunda anlamlhl yuksek (23.3 vs %8.1)




Aksi maternal veya neonatal
sonuclaragisindan oral hipoglisemik
ajanlarla insilin arasinda fark yok

Nutrisyonel terapi yetersizse fetal veya infant morbiditesini
azaltmak icin onerilen farmakolojik tedavi INSULIN

Oral hipoglisemik ajanlar kisith veri oldugu icin genel olarak
onerilmemekte yeni calismalarla desteklenmesi gerekir

Bu sistematik derleme yonetim kilavuzlari hazirlanirken bilgilendirici
olabilir



Safety of Glyburide for Gestational
Diabetes: A Meta-Analysis of Pregnancy
Outcomes

Abstract

Gestational diabetes mellitus affects
approximately 4% of all pregnancies.
As with other oral hypoglycemics, the use of
glyburide in pregnancy has been limited by fears of
neonatal hypoglycemia following fetal exposure.
Recent experimental and clinical studies have
suggested, however, that the drug is not detectable in
umbilical blood.



Safety of Glyburide for Gestational
Diabetes: A Meta-Analysis of Pregnancy
Outcomes

To determine the safety of glyburide use in
pregnancy in the treatment of gestational diabetes
compared with insulin therapy by analyzing all available
human studies.

We conducted a systematic review and meta-
analysis of all randomized and cohort studies that reported
on the perinatal complications among women with
gestational diabetes who received glyburide versus insulin.
MEDLINE, EMBASE, and biological abstracts using BIOSIS
previews were searched from inception of these databases
through October 2006. The following outcomes were
included: macrosomia, birthweight, gestational age,
neonatal hypoglycemia, and intensive care unit (ICU)
admissions. Odds ratios were calculated by the random
2fgects method using Cochrane's Review Manager version



Safety of Glyburide for Gestational
Diabetes: A Meta-Analysis of Pregnhancy
Outcomes

Nine studies met the inclusion criteria, including a total
of 745 glyburide-exposed pregnancies and 637 insulin-exposed
pregnancies, with each adverse perinatal outcome reported by 4-
7 studies. The use of glyburide was not associated with risk of
macrosomia (OR 1.07; 95% CI 0.78 to 1.47), differences in birth
weight (weighted mean difference [WMD] OR 20.46 g; 95% CI
—34.90 to 75.82), rate of large for gestational age (OR 1.04;
95% CI 0.75 to 1.43), differences in gestational age at birth
(WMD 0.02 wk; 95% CI —0.23 to 0.26), NICU admission (OR
0.95; 95% CI 0.43 to 2.09), or increased risk of neonatal
hypoglycemia (OR 1.24; 95% CI 0.91 to 1.69).

The data shown here do not
suggest increased perinatal risks with glyburide.
The effectiveness and safety of glyburide require
further evaluation, as most studies to date were
not randomized




Gozlemsel calismalarda;
glisemik kontrolde glyburide basarisizligi ve
insulin tedavisine gecis %20-40

La|I1Ige2r)O, et al. Am J Obstet Gynecol 2005;192:134-9. (Level
Jacobson GF, et al. Am J Obstet Gynecol 2005;193:118-24.
(Level 1II-2)

Chmait R, et al. J Perinatol 2004;24:617-22. (Level 1I-2)

Rochon M, et al. Am J Obstet Gynecol 2006;195:1090-4



Glyburide doz 2.5-20 mg /gun bolunen
dozlarda

Farmakokinetik calismalarda;
kontrolii saglamak icin glinlik 30 mg doz



Primer olarak pregestasyonel
diyabeti olan kadinlarda, PCOS ve infertilitesi olan
kadinlarda kullanilir

Pregestasyonel diyabet tedavisi icin metformin siklikla
gebelikte devam edilir ve tedaviye insulin eklenir

PCOS olan kadinlarda siklikla birinci trimesterin sonuna
kadar devam edilir (bu kullanim seklinin birinci
trimester fetal kayip gibi aksi olaylari engelledigini
savunacak kisitli kanit mevcut)



Randomize kontrolli olmayan calismalar
ve vaka raporlarina gore;

Metformin gebelikte guvenli (kategori B,
FDA’e gore)

Gebelikte metforminin devam
edilmesinin glvenli olup olmadigi kesin
kanitlanmamistir



European journal of Obstetrics & Gynecology and Reproductive Biology 157 (2011) 63-66

Contents lists available at ScienceDirect

European Journal of Obstetrics & Gynecology and
Reproductive Biology

journal homepage: www.elsevier.com/locate/ejogrb

The administration of metformin during pregnancy reduces polycystic ovary
syndrome related gestational complications

V. De Leo*, M.C. Musacchio, P. Piomboni, A. Di Sabatino, G. Morgante

University of Siena, Departement of Pediatrics, Obstetric and Reproduction, S. Maria alle Scotte Hospital Bracci Street, 53100 Siena, Italy

ARTICLE INFO ABSTRACT

Artide history: Objectives: To prospectively evaluate the safety of metformin administration during pregnancy in a

Received 20 October 2010 group of PCOS patients by assessing ils effect on the prevalence of gestational complications and

Received in revised form 2 March 2011

Accepted 28 March 2011 heonatal outcome. . . .
Study design: Our prospective, single centre study included 98 pregnant women with PCOS treated with

metformin throughout pregnancy and 110 normal pregnant controls. All PCOS patients were

hyperinsulinemic and received metformin (1700-3000 mg/day) before conception and until 37 weeks'

Preghancy gestation.

Metformin Results: Metformin treatment in the pregnant PCOS patients resulted in significant decrease in

Complications miscarriage rate (9.1% vs 20%; p < 0.05), gestational diabetes (0 vs 13%; p < 0.005), and gestational
hypertension (0 vs 11%; p < 0.005) and a non-significant decrease in pre-eclampsia (0 vs 3%; p = .24),
compared to the control group. Mean neonatal Apgar score, weight and length were comparable
between the two groups.
Conclusions: Continuing metformin therapy throughout pregnancy resulted in significant reduction in
pregnancy complications with concomitant improved neonatal outcome, with no serious deleterious
side effects.

Keywords:
PCOS

@ 2011 Elsevier Ireland Ltd. All rights reserved.




Clinical Care/Education/Nutrition/Psychosocial Research

How Metformin Acts in PCOS Pregnant
Women

Insights into insulin secretion and peripheral action at each trimester
ol gestation

Prospektif longitudinal calisma, 47gebe

PCOS ve metformin tedavisinde iken
gebe kalan kadinlar

Her trimesterde OGTT ve oglisemik
hiperinsulinemik klemp yapilmis



6 GD excluded for
msulin lreatment

II Trimester 11 G2 excluded
41 patens for msulin
Ireatment

6 I1GT

IIT Trimester 5 GD excl

luded for

msulin treatme

Figure 1—Flow chart of incidence of GD, IGT, and normal glucose tolerance (NGT) during the
three trimesters in studied PCOS patients.




without GD

Table 1—Age, BMI, and metabolic features at the time of enrollment of women with or

GD group (n= 22)

No GD group (n = 25)

Age (years)

BMI (kg/m®)

AUC glucose (plU/mlL/240 min)
AUC insulin (plU/mL/240 min)
AUC C-peptide (plU/mL/240 min)
M (mg/kg/min)

32.64 *
28.71
30,820.91
18,266.93
207034 *
338 *

-
b
.

433
5.11
4.903.00
8.036.62
8550.66

0.90

31.56

28.64

25,434.00

12,948.48

-

-

Y
R

1,609.08 *

3.71

[4

3.74

6.45
3.512.59°
5.441.095*
426 93"

1.45

*P < 0.0] considered significant.

Birinci trimesterde OGTT sonrasi glukoz, insulin ve
C-peptit AUC seviyeleri GDM gelisen kadinlarda

GDM gelismeyen kadinlara gore belirgin
vuksek




Table 2—Age, BMI, insulin AUC, and M values during the three trimesters in four groups of patients

GD hirst trimester (n = 6) GD second trimester (n = 11) GD third trimester (n= 5) No GD (n = 23)

Age (years) 32.83 = 3.76 x .40 = 3.71 3156 *3.74
BMI (kg/m”) 20.39 * 8.09 )8 85+ 48 27562224 28.64 * 6.45
AUC insulin, first trimester

(pIU/mL/240 min) 5,947.05 = 7.850.73" 12948.48 = 5 441.957
AUC insulin, second trimester

(IU/ml/240 min) 20,023.64 = 7904.15 16,434.60 & 5,286.7 1508484 =6,117.28
AUC insulin, third trimester

(lU/mL/240 min) 22 192 80 * 4.669.57% J81.58 > 10,356.21%
M clamp, first trimester

(mg/kg/min) 3.09 = 0.45 346 1.09 353 = 0.92 3.7 1.45
M clamp, second trimester

(mg/kg/min) 2.77 * 0.46 206 083 3.25 +* 1.08
M clamp, third trimester

(mg/kg/min) 270 % 081 296 =0.72

Intergroup significance: *P << (.05 vs. GD during first timester, 7P < 3 P << 0.05 during the three tri-
mesters; §P < 0.01 during the three trimesters

Birinci trimesterde GDM gelisen kadinlarda insulin
AUC degerleri normalden belirgin yiiksek;

iIkinci trimesterde GDM gelisen ve GDM gelismeyen
kadinlardaki degerlerden de belirgin yliksek




-Erken metformin basarisizligl olan
kadinlarda insulin sekresyonu birinci
trimesterde belirgin yluksek

-3. trimester GDM olan ve GDM olmayan
kadinlarda gebelik ilerledikce insulin

outputunda artma

-Yenidoganlar saglikli, 1 vakada makrozomi



-Ciddi hiperinsilinemi varliginda gebe
olan PCOS hastalarda daha erken GDM
gelisir (metformin tedavisinden
bagimsiz olarak)

-Insiilin sensitivitesindeki fizyolojik
kotulesme ilactan etkilenmez



Literaturle uyusmazlhik?

-Metodolojik yonden farklar
-GDM icin tani kriterlerinin farkhhgi

-Diger calismalarda 26-28. gebelik
haftalarinda 50 GCT ve sonrasinda
OGTT

-GDM tanisi icin WHO ve National
Diabetes Data Group kriterleri
[AUERINES

-Diger calismalar retrospektif ve
multicentrik



Oral antidiyabetiklerin gebelikteki
guvenligi hakkinda kaygilar olmakla
birlikte, bir calisma umbilikal kord
kaninda saptanabilir glyburide
olmadigini bildirmistir



Glyburide plasenta gecis

gostermektedir



Maruz kalan cocuklarda uzun donem glukoz
dengesi!!

Glyburide; gebelikte tedavi edilen

kadinlarda tip 2 diyabete progresyonu

etkileyebilir mi?

Guncel veriler gebelikte oral antidiyabetik tedavinin
maternal fetal saglik lizerinde kisa donemde ters
etileri olmadigini gostermekte

Uzun donem etkileri calisiimamis durumda

GDM icin oral ajanlari recete ederken danisma gerekli



