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Objective: aim of this lecture

1.to understand the effect of diabetes on pregnancy and the effect of pregnancy on diabetes

2.understand the management options.
Diabetes may complicate a pregnancy either because a woman has type 1 or type

2 diabetes mellitus before pregnancy or because impaired glucose tolerance

develops during the course of her pregnancy (GDM).
In nearly 90% of all pregnancies complicated by diabetes, gestational diabetes (GDM) is present.

If diabetes is diagnosed before pregnancy, the condition is classified as pre-gestational DM.

Carbohydrate Metabolism in Pregnancy

Maternal metabolism changes during pregnancy to provide adequate nutrition for both the mother and the fetus. Glucose is transported to the fetus by means of facilitated diffusion. In the fasting state, maternal glucose levels are lower in pregnancy than in the non pregnant state (55 to 65 mg/dl), glucose is spared for fetal consumption while alternative fuels are used by the mother.. During the second half of the pregnancy, increased insulin resistance glucose levels increase, in part, as a result of diabetogenic hormones:predominantly( human placental lactogen, growth hormone, prolactin ,progesterone, corticotrophic hormone & cortisol) Transient maternal hyperglycemia occurs after meals because of increased insulin resistance.To balance these changes during normal pregnancy, the maternal pancreas secretes increased amounts of insulin to maintain CHO metabolism. Typically in pregnancy this will lead to a fall in FBS. Hypoglycemia between meals and at night because of continuous fetal draw
· Blood glucose levels are 10-20% lower
 In contrast following CHO challenge, the level of glucose is higher than in non-pregnant state. Degradation of insulin is also increased during pregnancy. Maternal hyperglycemia promotes abnormal stimulation of the fetal pancreatic beta cells, resulting in marked fetal hyperinsulinemia, fetal

Insulin  acts as a potent intrauterine growth factor.
Forty years ago the majority of women with diabetes attending an antenatal clinic had type 1 diabetes and were young, non-obese and of low parity. Today  the majority of women have type 2 diabetes, or gestational diabetes (GDM), and are older, more obese and of higher parity. As a generalization it is the degree of maternal hyperglycaemia that dictates fetal outcome, while it is the type of diabetes that influences maternal outcome.
Diabetes may complicate pregnancy either:
1) Pre-existing type1.

2) Pre-existing type2.

3) Gestational diabetes (2-5%).
Diagnosis of Overt Diabetes in Pregnancya

Measure of Glycemia Threshold

Fasting plasma glucose At least 7.0 mmol/L (126 mg/dL)

Hemoglobin A1c At least 6.5%

Random plasma glucose At least 11.1 mmol/L (200 mg/dL) plus confirmation
Maternal and fetal complications of types 1 and 2

diabetes mellitus

1. Metabolic: increased risk of diabetic ketoacidosis (DKA) and severe hypoglycemia 

2. Worsening micro vascular disease (coronary artery disease, hypertension, nephropathy, retinopathy, neuropathy)
3. Pre-eclampsia.is increased threefold in women with diabetes, and particularly in those with underlying microvascular disease. All women with diabetes should be

offered low-dose aspirin from 12 weeks’ gestation to reduce the risk of preeclampsia.
4. Recurrent vulvo-vaginal infections

5. Increased incidence of operative deliveries

6. Obstructed labor 
7. Infection. UTI is more common in pregnancy diabetic patient & asymptomatic bacteruria should be sought at booking & at 28, 32 & 36 weeks.

8. Polyhydramnios
9. Birth trauma. 

10. Postpartum infection. 
Fetal complications
1.  Perinatal death. Before the use of insulin perinatal death was over 50 % but now rate is under 5 %.

2. Congenital malformation. Incidence in diabetes increase three times. The commonest abnormalities are those of the CVS, skeletal & CNS. Caudal regression syndrome with agenesis of the sacrum & hypoplasia of the lower limbs, it occur most often in association with diabetes. .

3. Miscarriage.
4. Preterm labor.
5. Respiratory distress syndrome (RDS). 
6. Fetal growth restriction may complicate the pregnancies of the diabetic patient with underlying micro vascular disease. 

7. Unexplained intrauterine fetal death.
8. Trauma –fetus & mother.
9. Neonatal complications(jaundice, polycythemia, tetany, hypocalcaemia, hypomagnesaemia & hypoglycemia)
10. Long-Term Cognitive Development.

11.Inheritance of Diabetes. The risk of developing type 1diabetes if either parent is affected is 3 to 4 percent. Type 2 diabetes has a much stronger genetic component. If both parents have type 2 diabetes, the risk of developing it approaches40 percent.
Effects of pregnancy on diabetes:
Effects of pregnancy on diabetes

· Change in eating pattern

· Increase in insulin dose requirements

· Greater importance of tight glucose control

· Increased risk of severe hypoglycaemia

· Risk of deterioration of pre-existing retinopathy

· Risk of deterioration of established nephropathy
: 
Prepregnancy counselling
Ideally, diabetic women desiring pregnancy should seek preconception consultation and achieve euglycemia before conception
1.The patient should have a detailed history and physical examination an ophthalmologic examination, an electrocardiogram (ECG) (for women older than age 35 and smokers), and renal evaluation. Kidney function is evaluated with a 24-hour urine collection for measurement of creatinine clearance.
Diabetic vascular complications are common in women of reproductive age

and women with significant retinopathy, nephropathy and/or neuropathy benefit

from multidisciplinary team review prior to pregnancy. 
2.Patient is instructed in the technique of home monitoring of capillary blood glucose & control should be good before trying to conceive & Offer blood glucose meter for self-monitoring&  ketone testing strips to women with type 1 diabetes. 
3.Conrol checked by monthly  HbA1c. The pre-pregnancy guideline glycaemic targets (HbA1c < 6.1%, fasting blood glucose < 5.5 mmol/L, 2-hour post-meal glucose < 7.8 mmol/L). Women should be reassured that any reduction in HbA1c towards the target of 6.1% is likely to reduce the risk of congenital malformations. Women with diabetes whose HbA1c is above 10% should be strongly advised to avoid pregnancy.
4.The patient should be started on folate 5 mg/d for at least 3 months before pregnancy& until 12 weeks of gestation  for prevention of neural tube defect. 
5.The patient should be encouraged to maintain an appropriate activity level or exercise program, weight loss for women with a body mass index (BMI) over 27 kg/m2.
6.Before or as soon as pregnancy is confirmed stop oral hypoglycaemic agents and commence insulin if required. While there is no evidence that the sulphonylureas are teratogenic in early pregnancy, these agents are associated with less good glycaemic control in pregnancy than insulin and less favourable pregnancy outcomes.
7. Stop angiotensin-converting enzyme inhibitors and angiotensin-II receptor antagonists and consider alternative antihypertensives.
8. Stop statins.
Contraindications to pregnancy only :ischemic heart disease, untreated proliferative retinopathy, severe renal impairment(creatinine>250 mmol/L)

Management of types 1 and 2 diabetes in pregnancy
Antenatal care . 
1.Women with diabetes should be managed throughout their pregnancy by a

multidisciplinary team involving diabetic specialist midwives and nurses, adietician, an obstetrician and a physician. The primary goal of the team is to support the woman and her family during the pregnancy to safely optimize glycaemic control.
2.7–9 weeks Confirm viability of pregnancy and  dating ultrasound is recommended for confirmation of gestational age .
3.Monitoring blood glucose and ketones during pregnancy .Women with diabetes should be advised to test fasting blood glucose levels and blood glucose levels 1 hour after every meal during pregnancy. Women with insulin-treated diabetes should also advise to test blood glucose levels before going to bed at night during pregnancy.
Recommended targets for capillary whole blood glucose during pregnancy
American Diabetes Association (ADA).

• Preprandial glucose≤  5.8 mmol/L (105 mg/dl)

• 1 h Postprandial glucose≤  7.8 mmol/L (140 mg/dl)

Or

• 2 h Postprandial glucose ≤ 6.7 mmol/L (120 mg/dl) 

4.Retinal assessment during pregnancy. retinopathy can progress in pregnancy and during the postpartum period .Pregnant women with pre-existing diabetes should be offered retinal assessment following their first antenatal clinic appointment and again at 28 weeks if the first assessment is normal. 
5.Renal assessment during pregnancy. Women with pre-existing diabetes should be arranged for renal assessment at the first contact in pregnancy 
6.Screening for congenital malformations. A first-trimester (11 to 13+6 weeks) nuchal translucency test based on measurement of the fold of skin on the back of the fetal neck, detailed ultrasound assessment for fetal anomalies and fetal echocardiography at 18–20 weeks. 
7.Monitoring fetal growth and well-being. Pregnant women with diabetes should be offered ultrasound monitoring of fetal growth and amniotic fluid volume every 4 weeks from
 28 to 36 weeks.
8.Fetal surveillance, such as the non stress test, begins around 32 weeks and occurs twice weekly until delivery with Doppler ultrasound. 
9.36 weeks .Offer information and advice about: timing, mode and management of birth.

10.38-39 weeks Offer induction of labour, or caesarean section if indicated

aim would be to achieve a vaginal delivery.However, the development of macrosomia or maternal complications such as pre-eclampsia,together with the rate of failed induction, is such that the caesarean section rate

amongst diabetic women often is as high as 50%.
Food plan:
 Simple dietary guidelines

1. Never take any form of sugar.2.Do not take too much fat.
3There is no need to restrict most meat, fish, or vegetables.4. Control your weight. 
Do not eat or drink:للاطلاع فقط
a. Sugar or glucose in any form and do not use sugar in your

Cooking
b. Jam, marmalade, honey, syrup, or lemon curd

c. Sweets or chocolates

d. Cakes and sweet biscuits

e. Tinned fruit

f. Lucozade, Ribena, Coca-Cola, Pepsi-Cola, lemonade, or other

Fizzy drinks

g. You may use artificial sweeteners, such as saccharin, Sweetex
Medical care: 
The overtly diabetic pregnant woman is best treated with insulin. Although oral hypoglycemic agents have been used successfully for gestational diabetes , these agents are not currently recommended for overt diabetes except for limited and individualized use 

Maternal glycemic control can usually be achieved with multiple daily insulin injections and adjustment of dietary intake

· For all women with type 1 DM, four to five daily insulin Injections or an insulin pump will be required. For women not on an insulin pump, insulin should be given as part of a basal-bolus regimen with a long-acting basal insulin, usually given at night, and rapid or short-acting insulin boluses taken with each meal. For women with type 2 DM, a basal-bolus regimen is also recommended as it offers the most flexibility around food timing and exercise and lessens the risk of hypoglycaemia in early pregnancy. 
· For some women who have had type 2 DM for only a short time and have been well controlled on diet and metformin alone, adequate glycaemic control may be achievable prior to and early in pregnancy with either a twice-daily mixture (of a short- and medium-acting insulin) or with just a rapid-acting insulin with meals.
· Continuing with the oral agent metformin for women with type 2 DM before pregnancy is recommended by the UK clinical guidelines, although this is not endorsed by other national guidelines. While there is no evidence that the sulphonylureas are teratogenic in early pregnancy, these agents are associated with less good glycaemic control in pregnancy than insulin and less favourable pregnancy outcomes
Hospitalization may be necessary during pregnancy in events of severe hypoglycemia, concurrent infection, or for obstetric indications
· In normal subject HbA1 level average 6% throughout pregnancy.In diabetic pregnancy the level should as near to 6% as possible & value above 10 % should be reviewed with concern.

· The adjustment of insulin dose is based on frequent daily blood glucose monitoring that should include a fasting value, a 1-hour post-meal value and a bedtime reading.
· It is important to remind women with type 1 DM never to stop their insulin even if not eating due to nausea or vomiting.
· Women treated with insulin should be informed. To carry sweets and a sweet drink with them at all times, to carry/wear some form of identification specifying that they are taking insulin
Delivery: The risk of late unexpected stillbirth among women with diabetes is approximately fourfold higher than for the non diabetic population and it is for this reason that most  authorities advocate delivery between 38 and 39 weeks.
In more complicated cases preterm delivery become necessary.
Mode of delivery: Induction at 38 weeks’ gestation in a nulliparous type 1 woman is often slow or unsuccessful. Caesarian section(C/S) following failed induction is therefore high among type 1 diabetic women and this contributes to the overall high Caesarean rate, often >50% for many units. By contrast women with type 2 diabetes are more likely to be multiparous and therefore induction of labour before term is more likely to be successful. C/S may be indicated when complications dictate urgent delivery & when fetal mal presentation is present.
Occasionally other factors taken in consideration like age, previous infertility previous pregnancy loss.

Spontaneous labour:Is managed in the usual way. If progress is slow despite acceleration with oxytocin, C/S is indicated. During the second stage difficult forceps delivery should be avoided (possibility of shoulder dystocia especially if baby is large).
Induction of labour.Women being admitted for a planned induction should

be encouraged to take their normal insulin doses the night before. Once admitted they should continue with their short-acting bolus insulin to cover meals, only

switching to an intravenous insulin sliding scale once in labour or a decision has been taken to perform a caesarean section.
Glycaemic control during labour and birth

1 .During labour and birth, capillary blood glucose should be monitored on an hourly basis in women with diabetes and maintained at between 4 and 7 mmol/litre. 

2. Women with type 1 diabetes should be considered for intravenous dextrose and insulin infusion from the onset of established labour.

3. Intravenous dextrose and insulin infusion is recommended during labour and birth for women with diabetes whose blood glucose is not maintained at between 4 and 7 mmol/litre. 
Management of Elective Cesarean Section. Ideally, elective caesarean section should be planned for early morning with the woman advised to take her normal bolus insulin with her evening meal and two thirds of her usual basal insulin the night before admission. The patient should withhold her morning insulin dose .Once on the ward an insulin sliding scale can be started. Glucose levels should be monitored frequently during and immediately after surgery. After delivery, glucose levels should be checked every 4 to 6 hours, while administering 5% dextrose with lactated Ringer's or normal saline (at approximately 125 ml/hr). During the initial postpartum period, short-acting insulin is used only when glucose levels are higher than 150 mg/dl. 

Postpartum care:
Insulin requirement fall rapidly in the first few days of the puerperium. For women with type 1 diabetes they can recommence their prepregnancy insulin regime as soon as they are eating and drinking normally. For women who have type 2 diabetes previously on oral agents, these too can be restated immediately following pregnancy.
Breastfeeding and effects on glycaemic control
Women with insulin-treated pre-existing diabetes should be informed that they are at increased risk of hypoglycaemia in the postnatal period, especially when breastfeeding. & increase of 50 gm in carbohydrate in the daily food plan is suggested.
Women with pre-existing type 2 diabetes who are breastfeeding can resume or continue to take metformin immediately following birth but other oral hypoglycaemic agents should be avoided while breastfeeding. Metformin is favoured over the sulphonylurea drugs when an oral hypoglycaemic drug is needed while breastfeeding.
Contraception: 
Young diabetic women without vascular disease can use low-dose combined oral contraceptive pills(COCP).
 Older women or women with vascular disease probably should not use COCP. Injectable progesterone (DMPA), subdermal prog.( Norplant)  , progestin-only OCS and intrauterine device(IUDS)are good alternatives. 
Large family should be discouraged, most are satisfied with 2 or 3 children with permanent contraception in the form of sterilization. 
Risk to offspring of becoming diabetic in later life = 1 in 100 compare to 1 in 1000 in general population.
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