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Yavdszna 2552

50 GCT 165 au :19.37%

OGTT 63 au: 38.18%

GDM 8 au: 12.7%
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Information GDM

H N307 16 * Normal labour

e Newborn: BW 3810, hyperbilirubinemia

HN49602 et

e Newborn : no complication

HN92889 e 2nd state arrest of dilatation, NL

® liifinsagn




Information

e Normal labour, PROM at sw.

HN21866

e Newborn: no complication

e Normal labour at sw.

HN38339

e Newborn: no complication

HN32671 * Normal labour at sw.

(AZ) * Newborn: no complication




Information

HN13252 Boen
(AZ) o Lyifidayagn

e C/S due to previous C/S, TR

H N434 14 e Newborn : no complication




Information overt DM

H N4575 1  C/Sdue to previous C/S & severe PIH

e Newborn: BW 2900 g

e C/S due to previuos C/S & preterm

HN30368 [

e Newborn: LBW 1700 g GA 32 wk
,hyperbilirubinemia




Complication (GDM)

-

PROM

~

-

\

hyperbilirubinemia

~

J




Complication (overt DM)

4 N 4

Severe PIH LBW

4 N 4

Preterm labour hyperbilirubinemia
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DM IN PREGNANCY

Ext.ifoyajsa dmswniio
Ext.Aann upsuqns
Ext.assons und
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Outline

* Definition

® AHNANALY

* Screening

» Classification
» Management
» Postpartum management




Definition

AT9NAAIY
WINIUDUSANATIN (Gestational Diabetes Mellitus, GDM) '’

NME  carbohydrate intolerance #aTI9NWLIHUATILINTEVI NS IASSS 1 Hun ATHIZ I EY
& &, = al oA v
Nﬂl]ﬂﬂ‘ﬂ]ENLNi:*'ITlJﬂﬂﬁuﬂﬂﬁﬁ1ﬂU15Lﬁl'iﬂﬂWUﬁiﬂLL‘iﬂ‘lImuElﬂﬂ‘i‘iﬁ Lﬂﬂ‘@’lﬂﬂﬂ'ﬁ“ﬂﬂﬂﬂﬂuﬁﬂuuﬂ”
mmmmmaawauwmmu wumwué’uwuﬁnuﬁwmﬁﬂﬁmawuﬁnﬁmm cRIundon aUAnsal

LI IUY fu“’ﬁ'lﬁﬁ‘ﬁ‘iﬂ LLfﬂﬂﬁl’l\‘]I‘Li LLﬁﬁ“Uﬁy“ﬁ'}ﬂ‘iﬂﬁﬂH'I WazI5n 97931 Iﬂﬂﬂﬂﬂ‘iuﬂ'lmﬁ'ﬂ e

1-14 2 E]Uﬁlﬂ']‘a"ml,‘lﬂﬂ’.}’lu"ﬂm“fﬂwﬂﬁ'ﬁ'ﬁﬁ‘tuﬂ‘iuLﬁﬁlﬂﬂﬂﬂ'ﬁﬂ"ﬂﬂ‘iﬂﬂﬂu 0.89-2 34 ﬂmma*ummfsm
LﬂJ"rH"J’Iuﬂﬂuﬂdﬂ’ﬁﬂNﬂ‘i NMUSoURs 0.2-0.3
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« Effect of pregnancy on DM
« Effect of DM on pregnancy

- NARAWINAIATIN

-uasia Fetal and neonata




Effect of pregnancy on DM

. More difficult to control DM

. Glucosuria

. Increase insulin requirement and
variable

. Prone to develop ketoacidosis A
hypoglycemia
. wnleniaiia Retinopathy waz Nephropathy



Effect of DM on pregnancy

v

NAFANIINFANATIR
 PIH 4-6 v

 Acute pyelonephritis or other infection
* polyhydramnios

 Birth trauma

* Abortion

* iiw operative obstetric

- PPH

* Preterm



Effect of DM on pregnancy
wasia Fetal and neonat J;ﬂmnﬁmm

» Macrosomia wugs0s20-30%

e | Brings extra glucase
' to baby _ .
* Hypoglycemia ‘/ T
ypogly | B A —
|. ' ] { Causes baby to put
% } 0N extra Wl-'_“‘i'g,i'll
FAOAM

* Preterm labor and complication ;
RDS,polycythemia, Stillbirth,
Hyperbilirubinemia,
Hypocalcaemia,hypomagnesemia

« Congenital anomalies 2-3 wi




TABLE 51-9. Congenital Malformations in Infants of
Women with Overt Diabetes
[ e e L e A i e S A A i NS R L AN e Al SRV oA P A NS e V2 P

Ratios of

Anomaly Incidence’®
Caudal regression 252
Situs inversus 84
Spina bifida, hydrocephaly, or other central 2
nervous system defect
Anencephaly 3
Heart anomalies 4
Anal/rectal atresia 3
Renal anomalies 5

Agenesis 4

Cystic kidney 4

Duplex ureter 23

¢ Ratio of incidence is in comparison with the general population.
Heart anomalies include transposition of the great vessels, ven-
tricular septal defect, and atrial septal defect.

Adapted from Mills and colleagues (1979) and the American Dia-
betes Association (1995), with permission.
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SEAUANHLE LA ANEUESNARUN

A AEEY
1. 97y 35 1 ‘ ATIINTOIRILALTNHINATIA
2. #u (>120 % ideal body weight) ‘ fwalnd TinsaansasaroIyassn
3. 1seARlsauvuluaTouAIITAIEY 24-28 §Uaw dwakaund Trivin
4. sz 7R GoM Tuniie oral glucose tolerance test
5. Asrawunmaluilaa: -2, 8]
6. Usziiinsaanaialnf {Ltﬁd‘r‘tﬂ'\ﬂﬂ%ﬁ N3N

mpaann / Ansuaiidalaslinswame

k3 . ,
ATiiuHAUY, pregnancy induced hypertension,

multiparity |
arsdsaunany
nadssliagluinudigomiani) | ATIINTBIDULAATIS 24-28 FUAW
‘ [II-3, B]
arundme  (FoeaTunde)
1. agiaendn 25 1 | TdfudaeninanTasnanan1ifenTss
5> vhwmindauseassing (BMI < 25 nn./#?) (-2, B

3. lishlse Resavasiduwnvmiu (first degree

relative)

4. laiil9=7% impaired glucose tolerance (IGT)

%38 impaired fasting glucose (IFG)

5. lsidhlseAanafrmansinuné



TABLE 51-3. Fourth International Workshop-Conference on Gestational Diabetes:

Recommended Screening Strategy Based on Risk Assessment for
Detecting Gestational Diabetes (GDM)
e e e e~ ey e e e e N e T Rl W P e e e S N S R S ST S

Low Risk
Elood glucose testing not routinely required if all of the following characteristics are present:
Member of an ethnic group with a low prevalence of gestational diabetes
No known diabetes in first-degree relatives
Age less than 25 years
Weight normal before pregnancy
No history of abnormal glucose metabolism
No history of poor obstetrical outcome
Average Risk
Perform blood glucose testing at 24-28 weeks using one of the following:
Average risk—women of Hispanic, African, Native American, South or East Asian origins

High risk—women with marked obesity, strong family history of type 2 diabetes, prior gesta-
tional diabetes, or glucosuria

High Risk
Perform blood glucose tesling as soon as feasible: If gestational diabetes is not diagnosed,

blood glucose testing should be repeated at 24-28 weeks or at any time a patient has symp-
toms or signs suggestive of hyperglycemia

From Metzger and Coustan (1998), with permission.
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* Glucose challenge test (GCT)

— ?{uﬁﬁﬂ@jm 50 g’lu{iﬁ 1500 Taerlifiasanaunsunansuiin
— mmaszau plasma glucose at 1 hr.
* If> 140 mg/dl = @ndnii (sensitivity 80%)
 Oral glucose Tolerance test
— fusmstnandaflulawsn=15 g/day edndes 3 5u
— NRadnsszandulng
— ldlfiavisad Stress

[ % v %4 1 dl |dl % = dl dl dl 1
— AUSTUNITNAABRL ABINN vLﬁJZﬂ‘].I’LJﬁ? VLNG]Q\ILH WIBLATAIANAY LT 11 NN



Oral glucose Tolerance test

¢ %um@u
— 1. nageunadh wazNPO 8hr
— 2. @aziaesna FBS
— 3.7 100 glwih 300 Ml in 5 min
— 4 1a1ziaeansmas plasma glucose luaan 1,2,3 hr daun



uwugﬂnﬁﬂﬂwn'maua:ﬁﬁﬂﬁf’unﬂzmﬂmm'lm:ﬂdwﬁimﬂﬁ

1. High risk group » 1 hour 50 gm. GCT.
(At early ANC, before 20 wks GA)
<140 > 200
\j
2. Normal risk 140-199 GDM
(At 24-28 wks GA)
e I
< 140 > 140 3 hour GTT

Normal 3 hour GTT

3. Low risk » No screening



tnaunn1s3fiody GDM inigldviaiyuuy

AN LNUTINNSIU998 GDM

carpenter modification §&

@ criteria
100 g glucose
i 100 g glucose

WRIEN

. : HN/PR. HN./AR. HN/AR.
glas (HN./AR.) ( ) ( ) ( )
Fasting 105 95 95 =126
1 7l 190 180 180
2 47l 165 155 155 2140
3 4l | 145 | 140

i e l




Classification

MIFIUUNU SN I USHIATIA

Pregestational Diabetes

1. Type 1 diabetes
a. Uncomplicated (no hypertension retinopathy, nephropathy, or cardiovascular disease)
b. Complicated (presence of at least one of the above)

2. Type 2 diabetes
a. Uncomplicated (no hypertension retinopathy, nephropathy, or cardiovascular disease)

b. Complicated (presence of at least one of the above)

Gestational Diabetes Mellitus
A-1 Fasting plasma glucose less than 105 mg/dL
A-2 Fasting plasma glucose greater than 105 mg/dL



TABLE 51-2. Classification of Diabetes Complicating Pregnancy
I e e N L T e I e S T T T i S T T T i P T S T e e T

Fasting Plasma 2-hour Postprandial

Class Onset Glucose Glucose Therapy
A Gestational < 105 mg/dL < 120 mg/dL Diet

A, Gestational > 105 mg/dL = 120 mg/dL Insulin
Class Age‘ of Onset (yr) Duration (yr) Vascular Disease Therapy
B Qver 20 < 10 None Insulin
C 10-19 10-19 None Insulin
D Before 10 = 20 Benign retinopathy Insulin
F Any Any Nephropathy? Insulin
R Any Any Proliferative retin- Insulin

opathy
H Any Any Heart Insulin

* When diagnosed during pregnancy: 500 mg or more proteinuria per 24 hours measured before
20 weeks' gestation.
From American College of Obstetricians and Gynecclogists (1986).



o

Management AlM:

. Achieve a metabolic state similar to

normally present in pregnancy of non
diabetic patient @inl#n1z metabolism

adnaiuanldiidls DM)

Avoid iatrogenic prematurity
Detect intrauterine distress
Eliminating maternal complication



Gestational DM

Goal

1. To provide the
necessary nutrients
for the mother and
fetus.

2. To control glucose
levels.

3. To prevent
starvation ketosis.




Gestational DM

Typically treated with diet alone
Diet : 30 k cal’kg of BW (1200-1800 kcal/d)
CHO 40-45%
Fat 25-30%
Protein 25-30%

CHO:P:F = 5:3:2
fdaunnsiasAatuunasiuangns ideal BW = (Ht(cm)-100) x
O 8 LmenmacalorleS Miindesnns 300 cal.

u’Wi‘LAﬂ‘V]L‘WN‘H‘HM@@@H’]?M\TW??JWVILMQJWW’&N 10 -15 kg

aannnasnie felid risk-benefit ration sy waluuuziinliaantnaglu

PIH,vascular complication,autonomic
dysfunction,hypoglycemia



TABLE 51-5. Recommended Daily Caloric Intake and
Pregnancy Weight Gain in Women with
Gestational Diabetes with and without

Concomitant Insulin Therapy
m

Current Weight in Recommended
Relation to ldeal Daily Caloric Intake Pregnancy
Body Weight? (kcal/kg)® Weight Gain (Ib)
< 80-90% 36-40 28-40
80-120% (ideal) 30 25-35
120-150% 24 15-25

> 150% 12-18 15-25

N T, T B TR Sl . o P L e T

*ldeal weight based on desirable weight before pregnancy
(American Diabetes Association, 1995).

® Caloric intake for current pregnancy weight.
Adapted from the American College of Obstetricians and Gyne-
cologists (1994) and the American Diabetes Association (1995).



Insulin

» Multiple insulin injection
— Short acting RI reuenmsusazile
— Intermiadiate acting : NPH rauueu

— Usums DTX Ghiuaz2-4 ass NN LULNAUAYNT NUAIBIUNT
1,2 TLHN) )/
— Monitor HOA1C fuszez o o | (

-

L 4



Y

dhranemsniuauiiiaig

NANATIAUANG szsuunana (Mg/dl)
NeUAIUIT 60-95

waaanvis 1 hr <140

waaanvis 2 Nr <120

taualea1nslul-2WKhildwa 1%1¥1INsulingu
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GDM

Class A1

2-hour postprandial glucose <120

mg/dL)

Class A2

Fasting plasma glucose <105 mg/dL, (Fasting plasma glucose >105 mg/dL

or 2-hour postprandial glucose >120

mg/dL)

h 4

Diet and Exercise

v

Insulin

11#sny  Patient —monitored Capillary Blood

glucose Goals during pregnancy

IN.IUA

- Fasting blood glucose 60 - 90 mg/dL
- Premeal blood glucose 60 - 105 mg/dL)

- 1 hour postprandial glucose 100 -120 mg/dL)
- 2-6 am plasma glucose 60-120 mg/dL




Overt DM

n1slsr INsulin
1w 2 daily dose of Rl + NP

1. AM dose 2/3 of total
2:1 of NPH : Rl
2. PM dose 1/3 of total
1:1 of NPH : Rl
** Avoid oral hypoglycemic drug




Overt DM

ars admit

1.First visit
2.Near term 34-36 wks

3. maafly

First trimester ; stable period
>= 24 wks ; Insulin requirement iuau



Pregestational diabetes mellitus(Overt DM)

mﬂqﬂﬁﬁ NIALUATNEN
lasanausn %u”lfﬂﬂa'awﬂﬂﬂﬂaLﬁaﬂ’JUQua'xﬁuﬁW'la 6128 insulin
NIAILANETMIT AV a B
§aUN198A insulin @222 € 514 insulin
Folic acid 5 mg tab OD
lasinad ¥iultrasound tila 18-208UaALiaifiasun1z Neural tube defect
o #I9AMUANNTI
lasanad @1a-";rﬁﬁ,aﬁﬂm’;nxﬂ‘a“a‘ﬁﬁuﬁu‘lﬁ“lﬁriauﬁmﬁﬂ";nugmm
3l

ultrasound ANz macrosomia %38 IU(%R,}E‘M’IM‘LE’W]%“]
ATAFUNIWNTN ﬁfl'miuﬂ’li‘ﬁmﬁamqmﬁ'ﬁ' 28-29 FeR
auurnulaauazlinizunsndou Lﬁﬂmﬂqﬂ‘ﬁﬁ 32 §Uan iz
¥in NST danaz 2 assuazsaliiiuassnaaaaliansuinnue
(ﬂﬁ't@j’ﬂﬁ’ﬂaamﬁa 39 ﬁﬂmﬁlﬁaﬂmwgﬂw%ﬂu)

fauUInla idrsaiinmzunsndowduanuanlaia ginsad

vasculopatl |y1ﬁa#|fﬁinsulin> 1 D[)unitsfdaﬂﬁ%ﬂ_lvlfﬂ%hﬂw g1ua
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ﬂﬁ?j’!,!,ﬁellﬂ!gﬁﬂﬂﬁ’iﬁ

MIAUANTIAY wazmanluassn
1. m-ﬂwuuuua"mmwmmnm‘mmuuau'[mnLﬂﬁaaﬂautﬁmmmnm (ultrasonography)

ﬁ‘)”lﬁm']LLﬁﬁﬂﬂW]ﬂJﬂ']’iL‘)'iﬂJLﬂUIﬁ AINHALNAYBIMIN, N LLﬂuﬂ‘iN’lﬂJu’lﬂ‘ﬂ Wusene

2. ﬂ[uwﬂ’ammm’m'ﬂ ‘f]umnﬂutﬂdﬂ'i’m (pregestational diabetes)
21 191¢A979 Maternal Serum Alpha-fetoprotein (MSAFP) mﬂa’ltlﬂ‘ﬁn 16-20 AUAM

22 WY1 fetal echocardiogram {eaATIA 20-22 FlAME
3. i fetal movement count Lﬂamqmﬁ 28-30 AUt




Y

ﬂ”lﬁ@jllﬁellﬂlgﬁﬂﬂﬁ’iﬁ

4, '[uﬁﬂfammmmﬁLi‘_lumﬁauﬁ'aﬂ'ﬁﬁ (pregestational  diabetes) v3pluTsinuay
gl Non stress test (NST) duaviaz 2 % Rausiangassst 32 duami Hwaidu
non reactive test WiUszifiugae Biophysical profile (BPP) LasATRBstuidinnirunsndeu

5, ameiteduuasinmameanaiilafiagennsfnsad asafifuinlildusidug

6. sulssneilulsonennn  bisansamuasumvmuvieanudulafialiald  vied
vasculopathy

7 nadiduassfiaseaneuiivua A5l magnesium sulfate UNUBINGN beta sympa-
thomimetic LﬁﬂwﬁmﬁmmuzﬁwmﬂuLﬁamgﬁuﬂ%a DKA  p1afisnsanivensifiniopaneaIeao



Fetal survelllance

FHS
Serial U/S

Estriol assay (start
32 wks)

NST and CST (start
32 wks)

AF analysis
> L/S ratio
> PG
» Shake test
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ﬂ"lﬁ@jllﬁellﬂlgﬁﬂﬂﬁ’iﬁ

8 feInnTrEsnauaziimIraaafimuncan foeaziduasallil

81 T¥aapesiufl luswiisl  maternal complications 13U maternal renal failure,
severe preeclampsia, eclampsia %38 fetal compromise %u NUAMNAAUNADDY
Biophysical profile (BPP)

8.2 TunpitmuanwvulidAansanliessaiiosiyassiasy 38 dlawi i a3
Pudiuwy fetal lung maturity ioanRNNIEBIFDNIIARNIE respiratory distress syndrome

8.3 TuswiimuauumuldAduiul fetal well being Un@ TaaoamuUnd (919609
41 duanv)

8.4 NINTUHIAAARDA (cesarean section) Tusnefigeden1sneale (macrosomia) WAL
fdmdnanndn 4500 ndn lumeiiiderasasinau '[ﬁﬁﬂmiﬁ-hﬁ'ﬂﬂaﬂﬂﬂﬂmqﬂﬂﬁ
39 duavi [l CJ




Timing of delivery

Gestational DM lviasaaiiia Term
Overt DM anda 3 factors

1. Fetal well being

2. Lung maturity ( L/S ratio >=2)

3. Presence of maternal complication
Optimal time : 38 completed weeks
Admission : class A wilauiln?

overt DM 34-36 wk
Mode of delivery : Vaginal route
1. EFW <4000 gm
2. No sign of fetal distress



o/
Q/

Vaginal rou!e

AUADU AY
an INSUlin sc AR y 4

« 10 U Rl +5%D/1000 ml 100 ml/hr
* Monitor BS g1 hr
» Keep plasma glucose 60-100 mg%

9 v =
iW.WﬁgﬂﬂlﬂaW IUNT



Cesarean section

NPO
an INSuUlin

v NSS il Glucose

AUNINANAZANDA

Monitor BS , urine
sugar , ketone

9 v =
iW.WﬁgﬂﬂlﬂaW IUNT



Management of postpartum

2 hr, 75 g oral glucose tolerance test plasma glucose
(mg/dl)

A ludrsnasnaan 6- 8 WK

Time tested no DM impaired DM
Fasting <115 <140 >=140
2,1,11/2 hr all<200 1value>=200 1value>= 200
2hr <140 140-199 >=200



Management of postpartum

J5u Insulin udaz stable 2-3 WKs vasanen
fnenisananmees DIrth canal

e PPH

svda Infection

Breast feeding (114 1AL NN L1 L)

Family planning (sterilization, barrier
method)



Family planning

N1IANNILUG

Combined pills
I _ 2 Lo _ =l 2 _ = .
_ VLSJﬂ‘J‘a‘l”ﬁhl:[‘dﬂ’JElL'].l’]‘l«‘i’J’]‘LL“r‘]&Jﬂ’ﬂ&lmﬂ«ﬂ”ﬂﬂ{l vascular disease
2 e vy AN . A = Lo
- l“ﬂ“BiLfél Low dose “Lur;dmﬂﬂvljmm vascular disease ﬂ‘JElVLﬁJiJﬂ‘JE:’J‘-ﬂ
ischemic heart disease
Progestin 704@%385U15: % &13150 15 LaWs e IHanenu6 e
Carbohydrate metabolism Gl
] o =] 0. -dt P | _ c\! £ .dlr
IUD :vL&JLLTLE::iL’]l‘lﬁIL“DLiLE]«fJ’i]'m&Jﬂ’ﬂ&lmﬂ{lmTITH‘J@]@]L”DE]
] = [} = c! .c! 3 G
Barrier methods L7 Condom Lﬂ%ﬂ?‘éﬂﬁdﬂ%%@l“r’]L‘Lr‘ESJ’]:::“r’]’ggﬂél L% 'ETHQTIWE]LLQ"J

HUAISYINAI




Postpartum consequences

_ ansanitasu GDM Slanafiezfln GDM luasss
nalufesasar 60 (20 Tusose)

- 30-40 % wa43nsen il GDM az1ilu type 2
diabetes lwi2a1 10 — 20 1

_ 50 % wa93nsendiilu GDM 2zl overt DM 1w 20
1l(0Sullivan, 1982) "

- £ Fasting glucose 889 1119105-130 mg/dL1u
SEMINIGIATIS FPWULLNWIUSBEE 43 NAINRDALAS

0Ed >130 mg/dLIz W LU N UIBLaz 86 naIARa9
(10)

el o = o 9, . ' [ P L¥ [

_ fmsdudasly insulin nauangaTin 24 q1a9

U
o =k = . {11)
‘L"“lﬂﬂﬂﬂﬂ@lﬂlﬂﬂﬂﬂl;ﬂ%l;ﬂﬂﬂ"ﬂugﬂ




Prognosis

° 980/0 VANARBARZUNERINLLN NI

e #7ls5u insulin drisk DM2 10%in10 yr.

45%In20yr.

o |
' s



Caring for Gestational Diabetes Conversation Map' Tool

%, B »
?jﬁ :ks of Gestational Diabétes
. ik i e e

+ Figh ke presefe
+ Pamatn i s B

s Swvally foen, legs, e arel Bt L "
= |l pinary wad Lo ki

L) Hisks fi 1l ik

e bk plicees (b gt pemmil
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A Risias ba b fhe matlier sl Ehe balby

1
1
Gests
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s

Yo are gy zhing, When WO arg
FREENAAL 1he plasen i
hln:nm it ok Eeaied inayfin
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| : Iabetes, youy
Finding Qi Yau 8 DR e
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» Clinical practice guideline in
OBSTETRICS and
GYNECOLOGY,Chulalongkorn university

 Clinical Practice Guidelines Management
of Diabetes Mellitus(DM) in Pregnancy uwns
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