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% HIP is a major global health problem

is one of the

most common
medical
conditions
women encounter
during pregnancy

=’
1 in live births occur to women with
some form of hyperglycemia

84% of which are due to GDM

HYPERGLYCEMIA/GDM
IS ASSOCIATED WITH:

- Leading causes of maternal mortality

- Higher incidence of maternal morbidity
- Higher incidence of perinatal and neonatal morbidity

- Later long term consequences for both mother and child



@ Significance for global health

Table 2
Maternal and fetal morbidity associated with gestational diabetes mellitus.

Maternal morbidity Fetal/neonatal/child morbidity
Early pregnancy Stillhirth
Spontaneous abortions Neonatal death
Pregnancy Nonchromosomal congenital malformations
Pre-eclampsia Shoulder dystocia
Gestational hypertension Respiratory distress syndrome
Excessive fetal growth ( macrosomia, large for gestational age) Cardiomyopathy
Hydramnios Neonaral hypoglycemia
Uninary tract infections Neenatal polycythemua
Delivery Neenatal hyperbilirubinemia
Preterm labor Neonatal hypocalcermia
Traumatic labor Erb's palsy {as consequence of birth injury )
Instrumenral delivery Programming and imprinting: fetal origins of disease: diaberes, obesiry. hypertension,
Cesarean delivery metabolic syndrome

Postope rative/ postpartum infection FlGO BOKES
Postoperative/ postpartum hemorrhage

Thromboembolism h ig h I ight

Matemal morbidity and morality

Hemorrhage salient points

Puerperium £

Failure to iniviate and/or maintain breastfeeding = :

Infection

L:;f:g‘;"g::;:"“ FIGO recommends and supports the call for greater
GDM in subsequent pregnancy attention and focus on the links between maternal
SR S - health and noncommunicable diseases in the sustainable

Furure cardiovascular disease
developmental agenda.



Different terminology used for HIP

Hyperglycemia in pregnancy

Diabetes in pregnancy

Gestational diabetes mellitjus

Diagnosed before the start of
pregnancy

Diagnosed for the first time
during pregnancy

Type 1 Type 2

Type 1 Type 2

Diabetes in pregnancy/ pregestational diabetes/overt diabetes/

Type 1 or Type 2 Diabetes

Fasting - > 126mg/dI

Random or 2 hrs post glucose load -> 200mg/dlI

GDM- 2hrs post glucose load-> 140 to 199 mg/dI

FIGO 2015



Pathophysiology of perinatal complications

Maternal excess circulatin
E— Fetalsuhstratestramfer*
glucose, lipids, amino acids

L J
Fetal hyperinsulinemia -*l- —

v
Y Y

Tissue oxygen consumption * Macrosomia Lung surfactant
l synthesis *‘
™ Hypoxia € * Altered oxygen
delivery
F 3
Y V¥
Erythropoietin * Myocardiopathy
v v l
Stillbirth, Polycythemia v
perinatal .l,. Respiratory distress
asphyxia Hyperbilirubinemia syndrome

Villous oedema in placenta of diabetic pregnancies can also impair oxygen
transport resulting in foetal hypoxemia.



Endless controversy : Screening and diagnosis of GDM

Multiple guidelines have been proposed by reputed
authorities but they vary widely and there is no uniform
consensus regarding the best approach.

Indian women have 11 fold increased risk of developing
glucose intolerance during pregnancy.

Hence universal screening for GDM is essential amongst
women of Asian origin and especially ethnic Indians



In a hyperglycemic mother

Each islet cell functions as an
endocrine organ

Develop at 10-11 weeks of gestation

Maternal hyperglycemia:

B-cell hyperplasia —hyperinsulinemia — macrosomia — Type 2 DM

Early maternal metabolic imprinting occurs by 7-8
wks. may affect fetal growth. Therefore, universal
early screening is recommended

The Barker Hypothesis

Textbook of diabetes & pregnaiicy . Gareth williams and John



How to screen-
Which Diagnostic criteria to
be used?

1 or 2 step?
50gm/75gm/100gm?
How many blood samples?
Threshold values?



Different Diagnostic thresholds for GDM

Approach Glucose Diagnostic Glucose mg/dI Abnor
load gms criteria Threshold mal
Fasting values
n

2-step 100 NDDG 105 190 165 145 2

Somogyi- (1979)

Nelson method ACOG

2-Step 100 CC(1982) 95 180 155 140 2

Glucose oxidase ACOG

method

1-step 75 WHO 1999 126 140 1

1-Step 75 DIPSI (2004) - - 140 |- 1

1-Step 75 IADPSG/ ADA/ | 92 180 153 - 1

WHO 2013
1-Step 75 NICE 2015 101 140 1




The N EW ENGLAN D
JOURNAL of MEDICIN E

ESTABLISHED IN 1812 MAY 8, 2003 VOL. 358 NO. 19

Hyperglycemia and Adverse Pregnancy Outcomes

The HAPO Study Cooperative Research Group™

« 23,316 pregnant women without overt diabetes -15
centres in 9 countries over 6 years (July 2000 — April 20006)
—759g OGTT at 24 — 32 wks

« HAPO study indicated a continuous positive correlation
between maternal plasma glucose levels (Fasting/1hr/2hr)
with birth weight > 90th centile, cord C peptide levels >
90th centile, need for caesarean section and neonatal
hypoglycemia.

« Adverse maternal & fete_1| outco_mes were observed at
levels even below the diagnostic cut offs (piatetes care2013)




Indian Guidelines -2018

DIPSI test is the recommended, low cost, reliable,
1 step screening and diagnostic test for all
pregnant women

Timing:
- Should be done in the first visit
- Repeat at 24-28 wks (if 1°t test is negative and 4 wks gap b/w

two)

If vomiting occurs within 30 minutes of oral glucose intake, the test has to be repeated the next
day, or else refer to a facility. If vomiting occurs after 30 minutes, the test continues.



DIPSI Procedure

e 75 g oral glucose load*, irrespective of fasting or
nonfasting state and without regard to the time of the
last meal in 300 ml water over 5-10 mins

* A venous blood sample is collected at 2 hours for
estimating plasma glucose. GDM is diagnosed if 2-hour
PG is > 140 mg/d or plasma calibrated glucometer may
be used to give report at the same time

e If 75 g glucose packet is not available, remove and
discard 5 level teaspoons (not heaped) of glucose from a
100 g packet



In the Indian Scenario with high diabetic burden: universal, early screening with
single step, DIPSI criteria is convenient and evidence based.
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ORIGINAL ARTICLE

Comparison of Diagnostic Accuracy of Non-fasting DIPSI
and HbAlc with Fasting WHQ) Criteria for Diagnosis
of Gestational Diabetes Mellitus

Pikee Saxemna' - Puja Verma' © Binita Goswami™

DIPSI with W.H.O GTT for diagnosis of GDM on 800 women
Prevalence of GDM (WHO ): 6.25%

Sensitivity of DIPSI: 98.04% ; Specificity : 98.26%

Positive predictive value: 79.37%;

Negative Predictive value : 99.86%

Diagnostic accuracy of DIPSI : 98.25%

kappa(agreement) :0.868
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Abstract

Background No previous study compared ACOG and DIPSI criteria for diagnosing gestational diabetes (GDM). This study

compared diagnostic accuracy of Diabetes in pregnancy study group of India (DIPSI) with Carpenter—Coustan (CC) and

National Diabetes Data Group (NDDG) criteria for diagnosis of GDM and correlation with fetomaternal outcome.

Methuds A total of 1029 pregnant women underwcm 2 h 75 gDGTT in non- deIII‘Ig state. After 3—7 days, women were called
je ataken. GDM was diagnosed using DIPSI,

Results 10.4% (107) women were diagnosed as GDM by D]PS] 6.4% (66) by CC and 3.1% (32) by NDDG criteria
sitivity of DIPSI with CC was 98 48%, specificity was 95.64%. and diagnostic accuracy was 95.82%. Sensitivity of DIPSI
with NDDG was 99.89%, specificity was 92.38%, and diagnostic accuracy was 95.52%. Sensitivity of NDDG with CC was
48 .48%. specmcu}: was 1009, and diagnostic accuracy was % 7%. Women with GDM b}f all three criteria were sgo®

(p value < 0.001).

Conclusion Diagnostic accuracy, sensitivity and specificity of DIPSI are comparable to CC and NDDG criteria; therefore,
DIPSI can be recommended for diagnosing GDM with added advantage of low cost, simplicity and convenience. Women
diagnosed as GDM by DIPSI, CC and NDDG had significantly higher rate of cesarean delivery, higher birth weight and
macrosomia as compared to women with normoglycemia.




Targets plasma glucose levels?

FIGO 2015, ACOG 2017, ADA 2021

Fasting: <95 mg/dI

1-h postmeal: <140 mg/dl or

2-h postmeal: <120 mg/d|

HbAlc -6-6.5% (if possible<6%) ADA ; <6% NICE
During labour- 70- 120mg/d|I

If target plasma glucose thresholds are exceeded,
lifestyle changes including MNT & exercise are
initiated



Is There a Role for HbAlc in Pregnancy?

During pregnancy, role of HbAlc is not yet established
15t trimester - identifies pregestational DM
Later pregnancy- Poor concordance with OGTT

The sensitivity of HbAlc with respect to WHO GTT was
47.06%,specificity 97.86%, and diagnostic accuracy 94.63% in
800 pregnant women (Saxena et al, 2017)

Gives control over 3mths whereas in pregnancy day to day
tight glycemic control is desired.



Preconception care

Education: risks / diet / exercise / hypoglycemia /Self-monitoring of plasma glucose
Folic acid supplements (4 mg/day)

Treat hypertension before pregnancy, optimal BP control (130/80mmHg).
Discontinue use of oral hypoglycemics, ACE inhibitors, ARB’s, statins and fibrates.
Retinal assessment by fundoscopy (unless carried out in previous 6 months)

Renal assessment (including microalbuminuria)

Thyroid functions (5-10% incidence with type | diabetes)

Evaluate for Neuropathy/foot examination

Effective contraception till weight and HBA1c optimization before pregnancy

(NICE 2015)



Work Up

Blood sugar profile needs to be done to start her on MNT along with oral antidiabetic
agent or Insulin — Wt, BP,BI S, Urine alb/ketones

Diabetes complications &

.« Yoo . s . Referral to Nephrologist :
comorbidities, including - P g

— ECG 1n women starting at age
35 years who have cardiac
signs/symptoms or risk factors

— BP control - <135/85 mm hg

» S. Cr> 1.36 mg/dl (120 micromol/L )

> Albumin: creatinine ratio - >

30mg/mmol
— Lipid profile

, » eGFR <45 ml/min/1.73m2
— Comprehensive renal/

ophthalmologic examination

— Examination of foot

ADA 2023 NICE2015



Medical Nutrition therapy (ADA 2019)

Goals of MNT

Optimal nutrition for developing

fetus & mother

Maternal euglycemia without
ketosis and hypoglycemia
Individualizing weight gain and
calorie need

Carbohydrate — quantity, quality

(Glycemic Index) and

distribution

Protein, fat and micronutrient

distribution

Half portion of thali should contain
Vegetables (cooked as Well as i
form of salad)

One serving
of dairy
product

One serving of
frut
One fourthof thl One fourh of thal should
should contain cereals

contain protein rich foods
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Clinical Management Guidelines for Obstetrician—Gynecologists

A moderate exercise program is recommended as part of
the treatment plan for women with GDM.

30 minutes of moderate-intensity aerobic exercise at

least 5 days a week or a minimum of 150 minutes per
week.

 Simple exercise such as walking for 10-15 minutes
after each meal can lead to improved glycemic control
and is commonly recommended.

July, 2017



When should pharmacotherapy be considered?

If diet and exercise fail to achieve blood glucose
targets within 2 weeks in 2™ trimester or
withinl wk during third trimester

l

Pharmacotherapy-
Insulin or Antidiabetic Agent??



Indications for initiating insulin therapy
for women with GDM: 15! line therapy

« FBS >110 mg/dl
* 1 hr PP> 140 mg/dl
e POG < 20wks or >30 wks

 Fetal macrosomia FIGO 2015
* USG: AC > 75th percentile at 29-33wks ACOG 2016

 FBS> 126mg/dl ; RBS/PP> 200 mg/dl (Overt Diabetes)
* During labour for strict glycemic control

* Diabetes with organ dysfunction

» Ketoacidosis/Medical complications

e Steroids for fetal lung maturity



Types of Insulins

* Basal insulin suppresses hepatic glucose production and
maintains near normoglycemia in the fasting state-
intermediate and long acting inulin- NPH (Neutral Protamine
Hagedorn), Detemir, Degludec

* Bolus insulin covers the extra requirements after food is
absorbed, decreasing postprandial glucose excursions-
Regular, Aspart, Lispro

* |nsulin type, injection technique, insulin antibodies, site of
injection and individual patient response differences can
affect the onset, degree and duration of insulin activity.



Safety and level of evidence for Insulin use during pregnancy

Insulin Lispro Unlikely LOE1 grade A
Aspart B Unlikely LOE1 grade A
Glulisine C Unlikely LOE4 grade D
Regular B Unlikely LOE1 grade A
NPH B Unlikely LOE2 grade A
Detemir B Unlikely LOE1 grade A
Glargine C Unlikely LOE2 grade B

Degludec C Unlikely —



Insulin therapy

Insulin shown to be safe in pregnancy

Type Onset | Peak effect | Duration Dosing
interval

Aspart Rapid 15 min 60 min 3-5 hr At start of each
acting meal

Lispro Rapid 15 min 60 min 3-5 hr At start of each
acting meal

Regular Short 60 min 2-4 hr 6-8 hr 60-90 minutes
acting before meal

NPH Intermed. 2 hr 4-6 hr 12-20 hr Every 8-12 hr
Acting

Insulin Long acting 2 hr - 24 hr Every 24 hr

detemir



Insulin Profiles After Subcutaneous Injections

Plasma Insulin Levels

Insulin aspart, insulin glulisine, insulin

4-6 hours
. Regular
6-8 hours
NPH
12-20 hours

Insulin gla . insulin detemir
Up to 24 ho

Insulin degludec
24 hours or more
Degludec

Glargine

L | LR
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours




How to initiate insulin therapy: General principles

Blood sugar profile is done : 7 point
Fasting, 2 hr Post BF, Pre-lunch, 2 hr Post lunch, pre dinner, 2 hr post dinner, 3 am

* If only FPG is high, NPH/basal should be started at bed time (Grade A; EL 4)

* If postprandial BG is higher, short/rapid acting insulin should be added before that
meal based on blood glucose monitoring

* Premix (Mixtard ) insulin may be used before breakfast and before dinner
(Grade A; EL 1)

 Depending on SMBG, multiple dose injection regimens are also recommended for
achieving euglycemia (Grade A; EL 3)

* Rapid-acting bolus analogue insulin may be used over regular insulin for
postprandial glucose control, although perinatal outcomes are similar [Grade B,
Level 2].

* Split mix: morning (2/3 TAI, 1/3 SAI);
pre dinner (SAI); bed time IAI

Seshiah V,et al. Diabetes in Pregnancy Study Group. Gestational diabetes mellitus
guidelines. J Assoc Physicians India 2006;54:622-628.



Pregnant Woman with GDM

MNT for 2 weeks
2 hr PPBS = 120 mg/dL 2 hr PPBS < 120 mg/dL
Start Human Insulin premix 30:70 Sl I R E e
» .~ : repeat 2 hr PPBS as per high risk
Subcutaneous injection, 30 mins before :
pregnancy protocol or as advised by the
el physician (at least once monthiy)
» Dose of insulin calculated by blood sugar level
Blood sugar  Dose of insulin >120 mg/dL <120 mg/dL

Between 120-160 4 units
Between 160-200 6 units
More than 200 8 units

FBS (Fasting Blood Sugar) & 2 hours PPBS every 3rd day



* Only Injection human premix insulin 30/70 to be used  * Insulin syringe — 40 U syringe  * Subautaneous injection only



Prevention of Hypoglycemia

A. Inform patients of increased risk of severe
hypoglycemia during early pregnancy

A. Educate patients on hypoglycemia prevention:
" Frequent SMBG
= Regular meal timing
= Accurate medication administration
= Careful management of exercise programs



HOW TO RECOGNISE AND MANAGE
HYPOGLYCEMIA?

Hypoglycemia : Plasma glucose level is < 70 mg/dlI.

Educate PW and her family regarding recognition & treatment of
hypoglycemia

Early symptoms - Tremors of hands, sweating, palpitations,
hunger, easy fatigability, headache, mood changes, irritability,
low attentiveness, tingling sensation around the mouth/lips or
any other abnormal feeling.

Severe - Confusion, abnormal behavior or both, visual
disturbance, nervousness or anxiety, abnormal behavior.

Uncommon - Seizures and loss of consciousness



Treatment of hypoglycaemia

* 3TSF of glucose powder (15- 20 grams) in a glass of water.

 Aftertaking oral glucose, she must take rest & avoid any
physical activity for 15 minutes

After taking glucose, she must eat one chapati with

vegetable/rice/one glass of milk/idli/fruits/anything eatable
which is available

If glucose is not available, take one of the following:
Sugar - 6 TSF in a glass of water/fruit juice/honey/anything
which is sweet/any food



Once blood sugar levels are controlled, how

frequently would you repeat the blood sugar
tests?

Which levels are more important to be measured
during pregnancy-Pre or post meal?



Frequency of plasma glucose monitoring

Once controlled, monitor every 3™ day —FPG & 2hrs post meal
For Metformin-biweekly -FPG & 2hrs post meal

MOHFW 2018

Once controlled, monitor with 3-4 samples/day- including FBG + 2-3

post meal at least twice a week/ staggering approach
FIGO 2015 /ACOG

Postprandial glucose levels are associated with adverse pregnancy
outcomes
Assoc Physicians India 2006;54:622-628, ADA 2018, FIGO 2015

ANC every two weeks with blood sugar profile reports or earlier if

values are deranged
NICE ,FIGO 2015



ORAL ANTIDIABETIC AGENTS



Should Metformin be continued in PCOS pts?

Medicine
I SySte matic F{EView and MEta_AnalySiS I...i.....b@‘.....i..limgilii.....bg

Effects of metformin on pregnancy outcomes in
women with polycystic ovary syndrome

A meta-analysis
Xian-Ling Zeng, MD?, Ya-Fei Zhang, MD®, Quan Tian, PhD?, Yan Xue, PhD?, Rui-Fang An, PhD?”

Abstract
Aim: The aim of the study is to evaluate the effects of metformin on pregnancy outcomes in women with polycystic ovary syndrome
(PCOS).

Methods: We searched electronic databases and bibliographies of relevant papers to identify studies comparing the pregnancy
outcomes in the metformin group with those in the placebo or blank control group. Then, we did this meta-analysis based on the
PRISMA guidelines. The primary outcomes included early pregnancy loss (EPL), preterm delivery, term delivery, and gestational
diabetes mellitus (GDM). Secondary outcomes included pregnancy-induced hypertension (PIH), intrauterine growth restriction
(IUGH), fetal malformation, vaginal delivery (WD), cesarean section (CS), and metformin’s side effects, such as nausea or
gastrointestinal discomfort. Certainly, data about neonatal death and macrosomia were analyzed if data available.

Results: Finally, 13 studies including 5 randomized controlled trials (RCT) and 8 cohort studies involving 1606 pregnant women with
PCOS were analyzed. The pooled OR of EPL was 0.19 with obvious statistical significance, manifesting that metformin help to lower
the rate of EPL (95% CI 0.12-0.28, P < 0.00001). Simultaneously, metformin showed the advantage of reducing the prevalence of
preterm delivery (OR 0.37, 95% Cl 0.20-0.68, P =0.002). In addition, metformin could promote term delivery greatly and the pooled
OR was 5.23 with sharp statistical difference (95% Cl 3.12-8.75, P < 0.00001).

Conclusion: Metfiormin treatment in women with PCOS throughout pregnancy could increase the possibility of term delivery, VD
and reduce the risk of EPL, preterm labor, pregnancy complications such as GDM and PIH, with no serious side effects. Moreover,
metformin was not teratogenic based on the limited data. So we may recommend metformin treatment forwomen with PCOS during
the whole pregnancy period for it is quite beneficial and safe for both mothers and babies.

ADA 2022 : Metformin may not be continued in PCOS patients after 12 weeks



Advantages of oral ADA in pregnancy

2" line if pt. is not willing to take insulin or stays in remote area
More convenient, less expensive

Less monitoring is required

If preferred by patient it may enhance treatment adherence.

Metformin is useful for obese women or for women who are already
on high doses of insulin.

It reduces weight gain during pregnancy
Lower chances of hypoglycaemia



Safety of OAD during pregnancy

Secretogogues  Glipizide Crosses placenta LOE4 grade D
Glyburide B Crosses placenta LOE2 grade B
Glimepiride C Crosses placenta LOE4 grade D
Repaglinide C Unknown LOE4 grade D
Nateglinide C Unknown LOE4 grade D

Biguanides Metformin B Crosses placenta LOE3 grade C



Comparative safety & efficacy of Metformin vs. Glyburide

Metformin Glyburide
Dose Dose
500mg to 2gm/day 2.5mg to 20mg/day
Safety Safety

 1.5to 1.7 times higher risk of * > 2.5times higher risk of macrosomia

oreterm birth e >2times higher risk of neonatal

hypoglycemia

Efficacy Efficacy
* Approx. 30-50% failure rate requiring Approx. 16% failure rate requiring
substitution with insulin substitution with insulin

PLoS One 2013

BMJ. 2015

British Journal of Clinical Pharmacology 2015
Obstet Gynecol. 2010



MoHFW 2018

DIPSI 2023

Australian 2015

ACOG 2017

ADA 2023

NICE 2015

Recommended

Recommended

Recommended

Recommended

Recommended

Recommended

Recommended

NOT RECOMMENDED

Not recommended

Offer Metformin to those who deny
insulin although long term safety not
established.

Glyburide not recommended.

Metformin and glyburide should not be
used as first-line agents as both cross the
placenta & long term safety not
established.

Recommended



Regulatory body-US FDA ,Australia or
Drug Controller General India

Not approved Metformin for use in
pregnancy.

Animal reproduction studies have failed to
demonstrate a risk to the fetus, but there are
no adequate and well controlled studies in
pregnant women



Package Insert: GLUCOPHAGE®
(metformin hydrochloride) Tablets

Pregnancy Teratogenic Effects: Pregnancy Category B Recent information strongly
suggests that abnormal blood glucose levels during pregnancy are associated with a
higher incidence of congenital abnormalities. Most experts recommend that insulin be
used during pregnancy to maintain blood glucose levels as close to normal as possible.
Because animal reproduction studies are not always predictive of human response,

GLUCOPHAGE and GLUCOPHAGE XR should not be used during
pregnancy unless clearly needed.

Pediatric Use: The safety and effectiveness of GLUCOPHAGE for the treatment of type
2 diabetes have been established in pediatric patients ages 10 to 16 years and not
below 10 yrs



Foetal surveillance in GDM

Fetal monitoring: (ACOG, 2017)

GDM A1 category - well controlled on diet-
Routine monitoring , no special monitoring required
GDM A2 category -medication requiring

Start fetal surveillance earlier



Gestational Age Fetal Monitoring

First trimester

18-20 wk

20+ wk

Third trimester

32 wk

Dating ultrasound, s-PAPP-A & s-BHCG, NT-NB scan, uterine artery
Doppler for PE

Anomaly scan: 18 - 20 weeks including examination of the fetal
heart ( 4 chambers, outflow tracts & 3 vessels

Fetal echocardiogram if indicated at 22-24 wks

Serial growth ultrasound every 3-4 wkly for macrosomia/
polyhydramnios, earlier as needed. For FGR- weekly or 2 times a
week

Initiate DFMC, NST, BPP 2-3 times/wk for insulin —requiring DM;
Doppler has limited value in GDM

A good BPP score is reassuring but cannot predict sudden fetal
death



Macrosomia

Fetal weight >90th percentile, a B.Wt > 4000 g or >2 SD of mean weight by POG.

In Indian population average baby weight is less, Birth Wt. >90t" Centile i.e. 3.45
kg is considered as macrosomia. (Balaji V. Indian J Endocr Metab.

2011)

* Predictive value of USG is 40- 64 % ; Clinical evaluation is 10-53%

* Serial USG & individualized growth curve do not improve detection rate

Serial fetal AC >90th percentile -84% sens; Estimated fetal weight - 74% ;
EFW+AC - 88% ; Transverse fetal thigh diameter, 3-dimensional USG, fractional
limb volume, S/C fat over arm, abdomen

ACOG Practice Bulletin, Number 22
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Good clinical practice advice: Antenatal corticosteroids for
fetal lung maturation™

FIGO Working Group on Good Clinical Practice in Maternal- Fetal Medicine*? April
1

Shared decision making taking the patient and her relatives into
confidence and explain the risk and benefits of steroid cover for lung
maturity in case of preterm delivery

For women with insulin-treated diabetes who are taking steroids for fetal
lung maturation, give additional insulin according to sliding scale over

and above the required insulin ; monitor plasma glucose 4 hrly.

National Institute for Health and Care Excellence. Diabetes inPregnancy:Management From Preconception to
the Postnatal Period(NG3). London: NICE; 2015.



Termination of pregnancy
e [ = I

GDM on diet After 39 wks till 41 wks ACOG,2017
Not before 39 weeks Indian
Guidelines,2018
GDM controlled on insulin 39-39+6 wks ACOG 2017
Pregestational diabetes - 37 - 38+6 wks NIH 2011, NICE 2015
Complicated/uncontrolled Early termination
diabetes (after 34 wks)

Antenatal steroids if elective CS is planned before 37wks

Induction at 38-39 weeks gestation may be slow or unsuccessful due to unfavorable bishops
but this has to be balanced against the poorly defined and 5 times higher risk of late [UD
beyond 38 wks.

In Indian set up, termination is planned between 38-39 wks



GDM on diet : After 39wks till 41 weeks
(ACOG 2017, Indian Guidelines ,2018)

GDM controlled on insulin : 39-39+6 wks (ACOG 2017)

Pregestational diabetes or poorly controlled GDM- 37 to 38+6 wks
(NIH2011, NICE 2015).

Complicated diabetes: earlier termination after 34 wks.

Antenatal steroids if elective CS i1s planned before 38wks

In Indian set up, termination is planned between 38-39 wks



Immediate Postpartum Glycemic Control

e GDM women - stop insulin therapy after delivery; monitor F & PP for 1-3
days

 Type 2 DM who are breast feeding -resume metformin and glibenclamide
immediately after birth and monitor fasting and PP levels

e Overt diabetes who were on insulin -reduce insulin dose by 20-40% and
monitor blood glucose levels carefully to establish appropriate dose

* Metformin and Glyburide may be used during lactation as their levels in
breast milk have been negligible. They have not been shown to have
hypoglycemia or developmental abnormality in the neonate.

J Hum Reprod Sci. 2012 May-Aug; 5(2): 166—169
Gynecol Endocrinol 2006

FIGO

2015



Post-Partum Follow-up

Short term Long term
Test
Follow up Follow up

MoHFW 6 To 12 weeks 75 G OGTT Every year
4-12 Weeks Everv 1-3
ADA 2017  Postpartum with 75 G OGTT e:rs
75mg OGTT y
FPG OR 75 G- Every 1-3
ACOG 2013 6-12 Weeks >hr OGTT -
6-13 Weeks FPG
NICE 2015 Annual HbA1c

After 13 Weeks FPG Or HbA1lc

Breastfeeding > 3mths v.s. women who did not breastfeed

T median time to diabetes to 12.3 years v.s. 2.3 year(Diabetes
2012 Dec;61(12): 3167-71)

Counsel: next pregnancy after preconception evaluation



GDM and contraceptive advice
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Any contraceptive method is safe for a

Fifth edition, 2015 Woman With DIVI
Medical eligibility
criteria for Exce pt

contraceptive use

CHC and injectable progestin only
contraceptives are category 4 /3 for
women with complicated DM or DM>
20 yrs duration

Cu IUD and barrier are category 1
Rest all category 2




Interconceptional Care

Advise on lifestyle
* Diet
- Exercise
*  Weight reduction

Breastfeeding
Metformin
Periodic Monitoring
- Lipids
- BP
 Glycemia

Contraception

Next pregnancy after preconception
counselling & optimisation

Genetic and

Lifestyle

epigenetic factors

Gestational

Dyslipidemia diabetes Inflammation

Insulin resistance

Hypertensive
Obesity e

Metabolic
syndrome

disorders
Endothelial

dysfunction

Type 2 diabetes
Cardiovascular
disease

Children who
are exposed to
high blood glucose
in the womb are
at higher risk
of developing
type 2 diabetes
later in life

Diabetes
Complications



To Conclude,

Maintaining euglycemia with supervised, multidisciplinary care
will avoid short and long term complications for mother/fetus

Early diagnosis , patient education, lifestyle management with
IMINT & exercise forms the backbone of treatment.

Insulin is the Gold Standard for treatment of diabetes in
pregnancy with unparalleled and unquestionable efficacy and
safety.

No oral agent is FDA-approved & their use is off label in pregnancy.

Metformin:2"d line approach; Counsel women about increased risk
of preterm birth, 26% to 46% failure rate, placental transfer of
the drug, and lack of long-term data in exposed offsprings.



Thank You



Induction of Labour

Induction with PGE2 gel starting from late evening or early morning
50% dose of intermediate or long acting insulin is given at bedtime
Morning dose of insulin is withheld

Clear oral fluids are allowed during early labour

Blood sugar monitoring is done every hourly & is maintained between 70-
120mg%

Both hypo & hyperglycemia by capillary blood glucose measurements
should be confirmed by venous sample

Anytime, the blood sugars < 70mg%, infusion of 5% dextrose is started at a
rate of 100-150 cc/hr to maintain blood sugars in target range

Regular insulin is administered by intravenous infusion at a rate of
1.25u/hr if blood sugars exceed 120 mg% OR subcutaneous insulin is given
at 1 unit for every 20mg increase of blood sugar beyond upper targets

Continuous fetal heart monitoring throughout labour



SPECIAL PRECAUTIONS DURING LABOUR

* The morning dose of Insulin is withheld on the day of induction/labour
and the PW should be started on 1-2 hourly monitoring of plasma glucose
by a glucometer; urine ketones 4 hourly

* |V infusion with normal saline (NS) to be started & regular insulin to be
added according to plasma glucose levels as per the table below:

Plasma glucose Rate of NS infusion
(mg/dl)

90 — 120 100 ml/hr(16 d/min)
120 — 140 4 U 100 ml/hr(16 d/min)
140-180 6U 100 ml/hr(16 d/min)

>180 8u 100 ml/hr(16 d/min)



Intrapartum Fetal Monitoring

A normally oxygenated foetus with good placental respiratory reserve
tolerates uterine contractions well but macrosomic foetus of a diabetic

mother has placental oedema , maternal vascular disease with relative
hypoxia — uteroplacental insufficiency

Fetal Monitoring
Continuous intrapartum electronic foetal monitoring or
Intermittent Auscultation -After uterine contraction
First stage of labour Every 15 minutes
Second stage Every 5 minutes

» Avoid repeated PV exams, descent of head to be monitored

Higher risk for prolonged labour, 2"? stage arrest, shoulder dystocia,
instrumental delivery, infection, foetal injury

« Experienced paediatrician and obstetrician to take delivery



Preoperative management

LSCS should be scheduled early in the morning.

Give night dose of intermediate-acting insulin, short- or rapid-
acting insulin or continuous insulin infusion

Decrease the dose of long-acting basal insulin at night
(detemir, glargine, or basaglar) by 50 percent

Fasting : NPO for 8 hours (solids) and 2 hours (clear liquids)
FBS & S. electrolytes on morning of surgery

Withhold morning dose of insulin, if surgery is delayed, give
basal insulin (approx. 1/3™ of morning NPH dose in 5 %
dextrose infusion to avoid ketosis)



Postoperative care

Tight control ‘relaxed’ .

Early ambulation , thromboprophylaxis

Type | — revert to pre-pregnancy schedule
Type ll- oral hypoglycemics

GDM - will not require any antidiabetic drug.
Wound care ..



