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Diabetes mellitus (DM) - typy

* Preexistujici DM » Gestacni DM

— Typ lall. — Diagnostikovany v
— 1 prevalence tehotenstvi
— 1-2% ze véech — Etnicke rozdily
tehotenstvi — >15% ze vSech tehotenstvi
— 13-21% z diabetickych — 1 prevalence o ~10 — 100%
tehotenstvi u nekterych etnik

— DM2 typu > DM1 typu

Ferrara A. Increasing prevalence of
gestational diabetes mellitus: a public
health perspective. Diabetes Care. 2007
Jul;30 Suppl 2:S141-6.



Gestacni DM
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Figure 1 —Age-adjusted prevalence of GDM by racefethnicity and years: Northern Cali fJomia
Kaiser Penmanente, 1991-2000. GDM was defined according to documented labomatory hyper-
gly cemiaidenti fied durning pregnancy according to the American Diabetes Association recommen-
detion (29), a hospital discharge diagnosis (Intermational Classification of Diseases, Ninth
Revision. code 6458.8), or both.

Ferrara A. Increasing prevalence of gestational diabetes mellitus: a public health perspective.
Diabetes Care. 2007 Jul;30 Suppl 2:5141-6.




Fetalni morbidita

» Diabeticka embryopatie - 1. trimestr
— Pregestacni diabetes
— Abortus: 9 -14% 1 riziko
* Diabeticka fetopatie — 2. a 3. trimestr
— Fetalni hyperglykemie
— Hyperinzulinémie
— Makrosomie
— Chronicka fetalni hypoxie => polycytemie



Patofyziologie embryopatie

* Regulace sekrece inzulinu
— do 16.-20.g.t. - AMK
— po 20. g. t. - glukéza

* Hyperglykemie v embryonalnim obdobi
toxicka pro bunecny rust - vznik VVV

* IGF 1, IGFBP-1, cTnl v pupecni Krvi
koreluji s HbA1C vyskytem makrosomie a
hypertroficke kardiomyopatie

Mimouni et al., Neonatal Management of Infant of Diabetic Mother. Pediat Therapeut 2013, 4:1

Korraa L. et al.Cardiac troponin | levels and its relation to echocardiographic findings in infants of
diabetic mothers. Ital J Pediatr. 2012 Sep 4;38:39.

El-Ganzoury MM, et. al., Infants of diabetic mothers: echocardiographic measurements and cord
blood IGF-I and IGFBP-1. Pediatr Diabetes. 2012 Mar;13(2):189-96.
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-4 -8X
— 1 riziko u matek s pregestacnim DM
— 3 - 9% téhotnych s DM

22,4%

bézneée riziko

Lucas MJ,et al. Early pregnancy glycosylated hemoglobin, severity of diabetes, and fetal
malformations. Am J Obstet Gynecol. Aug 1989;161(2):42631.
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Rizikove faktory: 1 glykémie nala¢no, obezita,
casny GDM, recidivujici GDM

— Kardiovaskularni malformace

— Transpozice velkych cev 5x
— Dvouvytokova prava komora
— Defekt komorového septa

— Perzistujici ductus arteriosus

— Defekty nervove trubice - anencefalie, spina bifida
13-20x, syndrom kaudalni regrese 300-400x

— urologicke, gastrointestinalni, skeletalni..



Patofyziologie fetopatie

» 1 estrogenu, progesteronu a hCG =>
inzulinova rezistence

* 1 Inzulinove sekrece
(3. trim. 24 hod produkce inzulinu 1 0 50%)

* Interprandialni hypoglykemie —
kontinualni aktivni transport glukozy pres
placentu



Patofyziologie fetopatie

* Rekurentni postprandialni epizody
hyperglykemie — fetalni hyperglykémie

* Predéasna maturace pankreat. ostruvku a
hypertrofie B-bunek

* Fetalni hyperinzulinémie .. ...




Matemal hyperglycemia

Morbidita

Placenta

4
Eetal hyperglycemia 5 Fetal hyperinsulinemia—p Fetal hyperglycemia

;

1. Congenital anomalies
(peri-conceptional)

2. Decreased early growth
(0-20 weeks gestation)

3. Hyperinsulinemia
(>20 weeks gestation)

.

L. Neonatal hypoglycemia

(0-7 days postnatal)

2. Surfactant deficiency
(neonatal)

3. Immature liver metabolism
(neonatal)

a. Jaundice 4

1. Fetal macrosomia
(>20 weeks gestation)

|

a. Birth asphyxia
b. Cardiomyopathy
¢c. TTN

2. Fetal hypoxia
(>30 weeks gestation)

v

a. Polycythemia

b. Stroke, RVT

R

¢. Iron abnormalities

4

—p Poor neurodevelopmental outcome

J.L. Nold, M K. Georgieff / Pediatr Clin N Am 51 (2004) 619-637




Neonatalni morbidita

Cordero L. Management of diabetic mother. Arch Pediatr Adolesc Med. 1998 Mar;152(3):249-54.



Neonatalni morbidita

* Predcasny porod
— nejasny mechanizmus

* Perinatalni asfyxie

— Intrapartalni hypoxie a komplikace pri porodu
(makrosomit)

— Kardiomyopatie a poruchy obehovych funkci
— Placentarni insuficience (preeklampsie)



Neonatalni morbidita

e Porodni traumata
— Dystokie ramen (0,3-0,5% spontannich porodu)
* 50-85% makrosomiku
— Poraneni brachialniho plexu vCetné parézy branice,
1/3-1/2 bez asociace dystokie ramen, 4% po s.C.

— Fraktura kliCku

— Poranéni n.VII

— Kefalhematom

* Polycytemie
— Hct =2 65%
— 5-10% novorozencu
— Chronicka fetalni hypoxie — 1 erytropoetin
— Hypoglykémie, hyperviskdzni syndrom, ischemie, infarkty



Neonatalni morbidita

* Makrosomie Porodni vaha > 93 perc., nad 4 kg

— 1 Incidence u deti matek s pregestacnim DM
— Hypoglykéemie riziko 4 x
— Hyperbilirubinémie riziko 2x
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Neonatalni morbidita

* Hypoglykemie
— z kontinualniho zasobeni glukdézou na intermitentni
— prvni hodiny po porodu, stabilizace do 6 hod

— glykémie < 2,6 mmol/|

— 1 utilizace glukozy

— hyperinzulinemicky stav 2 - 4 dny

— 1 riziko: makrosomie, prematurita, hypotrofie
— 15 - 25% novorozencu matek s GDM

— Priznaky: asymptomaticke, tres, kreCe,hypotonie,
zmena vedomi, apnoe, tachypnoe hypotermle

— perzistujici, rekurentni hypoglykemie — poskozeni
CNS



Neonatalni morbidita

* Respiracni obtize
— Plicni zralost 34. — 35. g. t. (37. g. t. 99% novorozenci)
— Opozdéni plicni maturace u plodu matek s GDM

— RDS — respiratory distress syndrom
 Opozdéna syntéza surfaktantu

— Transientni tachypnoe 2-3x Casteji
» Hypotéza: vlhke plice — pozdni oCistovani
« Cisarsky rez 1 vyskyt



Neonatalni morbidita

 Hypokalcémie
— Celkové Ca < 1,8 mmol/l, ioniz. Ca < 1Immol/Il
— Vyskyt v 24-72 hod.
— Asymptomaticke

e Shnizené zasoby zeleza
— Nepfimo umerny mire polycytemii
— Hypoxémie — 1 Htk — prerozdelovani Fe — | zasob Fe
— rozpad erytrocytu—
— suplementace neni nutna

* Hyperbilirubinémie
— 25% deti diabetickych matek (cca 2x riziko nez normal.
populace)
— Rizika: prematurita, polycytemie



Algoritmus péce 0 novorozence

 Antenatalni:

— PécCe o matku — ,screening” a diagnostika DM
— Klinicka dispenzarizace
— Korekce hyperglykemii

» Dieta, zména zivotniho stylu

* Insulin
» Peroralni antidiabetika: Glyburide, Metformin

— Fetalni UZ
« Kongenitalni anomalie
» Vahovy odhad plodu
» Monitorace fetalniho prospivani

Sherman DJ, et. Al. Acomparison of clinical and ultrasonic estimation of fetal weight. Obstet
Gylecol. 1998;91:212-217



Algoritmus péce 0 novorozence

Peripartalni pece
Nacasovani a zpusob porodu

Casny porod - | rizika makrosomie vs. porodni traumata vs.
hypoglykémie vs. respiracni obtize
Odhad: 443 elektivnich sekci = prevence 1 poranéni brach. plexu

Postnatalni
Poruchy adaptace — JIP 4X (a8r. giykémie, ionty, ko)

— Traumata
— Asfyxie
— Kongenitalni anomalie

Blickstein et al., Diabetes mellitus during pregnancy. Fanaroff and Martin‘s Neonatal-
Perinatal Medicine 2015, 19:268



Algoritmus pece o0 novorozence

— Rizika adaptace:
« Porucha glukozoveho metabolismu
- Casté kontroly glykémie

Bolus 10% glc 2ml/kg

Glykémie < 1,4 mmol/ Infuze 10% glc 72 mi/kg/den

* Rheologické vlastnosti krve — Htk, Hb
« Monitorace metabolismu iontu
» Monitorace zloutenky



Dlouhodobé dusledky GDM

Glykémie 2 hod. po jidle Vyskyt makrosomie

>8,8 mmol/l

« Metabolicky syndrom: makrosomie a LGA
— 10-16 let, 19,3 % riziko glukdézovné intolerance
— Obezita v 7 letech: 42% z plvodné makrosomnich
7% z fyziologickych
« Detska mozkova obrna, epilepsie 3-5x
* Rodic DML1. typu: riziko ditete 1-6%

McKinney P ,et al. Perinatal and neonatal determinants of childhood type ldiabetes. A case-
control study in Yorkshire, U.K. Diabetes Care. Jun 1999;22(6):92832.

Eriksson JG, et .al. Pathways of infant and childhood growth that lead to type 2 diabetes.
Diabetes Care. Nov 2003;26(11):300610.

Cowett M. Neonatal Care of the Infant of the Diabetic Mother.Neoreviews 2002; 3:e190-e196
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e za pozornost
« za antenatalni a peripartalni péci




