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[bookmark: _Hlk124344597]Background
[bookmark: _Hlk110330661]The purpose of this guideline is to provide clinicians who care for pregnant patients with best practice information to effectively manage Type 1, Type 2 and gestational diabetes mellitus (DM) (see Definition of Terms) during pregnancy and the immediate postnatal period.

Key Objectives
[bookmark: _Hlk114090933]To ensure safe and appropriate management of pregnant patients with Type 1 DM, Type 2 DM and gestational diabetes mellitus (GDM) including:
[bookmark: _Hlk114091015]responding appropriately when blood glucose results are abnormal
recognising hypoglycaemia and managing treatment 
managing diabetic ketoacidosis (DKA).

Alerts 
Contact the endocrinologist on call if the patient is in suspected DKA or a diabetic hyperosmolar hyperglycaemic state (DHHS).
If a patient is demonstrating an impaired conscious state (uncooperative or aggressive) or is unconscious and hypoglycaemia is suspected, the Medical Emergency Team (MET) should be called (ph. 2222 or 0-000 from non-hospital sites) and initial treatment instituted (see Section 9).
If the patient’s blood glucose level is not below 4mmol/L, but they are exhibiting signs and symptoms of hypoglycaemia, treatment must be given.
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[bookmark: _Hlk124344645]This document applies to the following Canberra Health Services (CHS) staff working within their scope of practice:
medical officers (MOs)
nurses and midwives
students under direct supervision.

This document applies to adult patients with DM who are pregnant. For non-pregnant adult patients with diabetes mellitus refer to the Diabetes Management: Including Hypoglycaemia, IV Insulin Infusions and Insulin Pumps (Adults only) procedure (available on the Policy and Guidance Documents Register).  
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GDM is the fastest growing type of diabetes in Australia. The number of patients diagnosed annually has more than doubled over the past decade. In 2019 almost 41,000 patients were diagnosed with GDM and 34 percent of patients with GDM required insulin therapy1. 

Abnormalities of glucose tolerance can have immediate short-term and long-term implications for the health of the woman and her baby. To safeguard optimal maternal and neonatal outcomes, pregnant women should be offered information about abnormalities of glucose metabolism that can occur during pregnancy. Provision of information should include a discussion and assessment of factors that increase risk for developing GDM, and explanation of screening processes. Refer to ‘Screening for diabetes in pregnancy’ health information sheet (available on the Policy and Guidance Documents Register).  

CHS follows recommendations from the Australasian Diabetes in Pregnancy Society (ADIPS). In November 2024, ADIPS updated their consensus guidelines for the screening, diagnosis, and classification of hyperglycaemia in pregnancy. Refer to Attachment 1 - Screening and diagnosis of GDM.  Women with identified risk factors for GDM (see Table 1) should be offered early screening as per Section 2.


Table 1. Risk factors for hyperglycaemia in pregnancy 
	Risk Factor
	Odds Ration for GDM

	Previous GDM 
	8.4-21.1

	Obesity 
	5.6

	Overweight
	2.8

	Family history of diabetes
	2.3-3.5

	Age 30-34 years
	2.7

	Age 35-39 years
	3.5

	Age 40+ years
	4.9

	Polycystic ovarian syndrome
	2.0-2.9

	Hypothyroidism
	1.9

	History od adverse pregnancy outcomes
Macrosomia
Pre-term delivery
Congenital anomaly
Still birth
Pregnancy-induced hypertension
	
2.5-4.4
1.9-3.0
3.2
2.3-2.4
3.2

	Multiparity
	1.4




ADIPS 2024 Consensus Recommendations for the Screening, Diagnosis and Classification of Gestational Diabetes

Routine screening for all women at 24-28 weeks 
· All women (without diabetes already detected in the current pregnancy) should be advised to undergo a 75 g 2-h POGTT at 24-28 weeks’ gestation 

Diagnosis of GDM irrespective of gestation 
GDM is diagnosed using one or more of the following criteria during a 75 g 2-h POGTT: 
· FPG ≥5.3 to 6.9 mmol/L 
· 1-h plasma glucose (1hPG) ≥10.6 mmol/L 
· 2hPG ≥9.0 to 11.0 mmol/L
  
Note: Patients should be offered testing for diabetes at any time in pregnancy if they develop clinical symptoms or other factors indicative of diabetes such as heavy glycosuria, fetal macrosomia, or polyhydramnios.
[bookmark: _Toc116893331]
Special considerations for GDM screening and diagnosis
1.  Overt diabetes in pregnancy (overt DIP)
· Overt diabetes in pregnancy (overt DIP) should be diagnosed at any time in pregnancy if one or more of the following criteria are met:
· Fasting plasma glucose (FPG) ≥7.0 mmol/L 
· 2-h plasma glucose (2hPG) ≥11.1 mmol/L following a 75 g 2-h pregnancy oral glucose tolerance test (POGTT) 
· Haemoglobin A1c (HbA1c) ≥6.5% (≥48 mmol/mol)


Patients with identified risk factors for the development of GDM (see Table 1) should be offered early screening (see Section 2)

Definitive diagnosis of non-gestational diabetes is required during the post- partum period to avoid potential health complications associated with diabetes mellitus.
2. GDM screening for patients who have had bariatric surgery
Patients who have had bariatric surgery may not tolerate the 75-g glucose solution. Alternative screening methods, such as Fasting Plasma Glucose, HbA1c or home glucose monitoring, should be considered in patients who have undergone restrictive/malabsorptive surgery.
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Patients with risk factors for GDM (see Section 1) should be offered diabetes screening pre-conception or as soon as practicable after confirmation of pregnancy (preferably before 20 weeks completed gestation). 

First trimester screening for women with risk factors for hyperglycaemia (HbA1c testing)
· Women with risk factors for hyperglycaemia in pregnancy (Table 1) should be advised to have an HbA1c measured in the first trimester.
· Women with HbA1c ≥6.5% (≥48 mmol/mol) should be diagnosed and managed as having overt DIP.

Early screening for women with a history of GDM or elevated HbA1c 
· Early GDM screening is required for: 
· Women with a previous history of GDM, or
· Women with an early pregnancy HbA1c ≥6.0 to 6.4% (42-47 mmol/mol) who do not have previously diagnosed diabetes.
· Testing should ideally occur between 10-14 weeks gestation and prior to 20 weeks gestation. 

Note: If early screening for GDM in patients with risk factors is normal, screening should be repeated between 24-28 weeks.
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All CHS diabetes and pregnancy care clinics involve a multidisciplinary team approach in a partnership with the patient. Pregnancy care appointments are scheduled depending on the type of pregnancy diabetes.
Care objectives are:
the provision of routine antenatal education and care
effective management of diabetes
monitoring for maternal complications
preventing fetal/neonatal complications.

Patients diagnosed with GDM are referred to the CHS Diabetes Service via the clinical records system as soon as possible after diagnosis. 
Back to Table of Contents
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[bookmark: _Toc116893335]
Capillary Blood Glucose Levels (cBGL)
Refer to the Blood Glucose and Ketone Point-of-Care Testing Procedure (available on the Policy and Guidance documents Register) for instructions how to test cBGL.
Ensure the lancing site is cleaned with water or alcohol swab prior to the cBGL test being completed.
Calibrate and control test the blood glucose meter prior to commencement of monitoring. As per Blood Glucose and Ketone Point-of-Care Testing, this should be done daily.

[bookmark: _Toc116893336]Continuous and flash glucose monitoring (CGM) devices
Currently patients with Type 1 DM who are pregnant or planning pregnancy, can access government funded CGM through NDSS.

Using CGM has been shown to positively impact pregnancy outcomes in patients with Type 1 DM. Continuous glucose monitors are small wearable devices that continuously measure glucose levels. These devices measure interstitial glucose not blood glucose.

CGM does not replace blood glucose monitoring entirely as blood glucose levels and interstitial glucose readings will not be the same.
When hypoglycaemia is known or suspected, cBGL should be checked.
cBGL should be checked if glucose levels are changing rapidly, or symptoms do not match the CGM readings.
When glucose levels are high always check blood glucose levels prior to giving a correction dose of insulin.

For further information please refer to the National Diabetes Services Scheme (NDSS) Continuous glucose monitoring (https://www.ndss.com.au/about-diabetes/resources/find-a-resource/continuous-glucose-monitoring-fact-sheet/2022) (available at:
https://www.ndss.com.au/wp-content/uploads/fact-sheets/fact-sheet-flash-glucose-monitoring.pdf ).
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Patients with GDM diagnosis will have a schedule of pregnancy care individualised per clinical need. Care is managed in a shared model with input from the midwifery/diabetes education and obstetric team. 

Pregnancy care and education follows the GDM Education and Treatment plan (form no. 65371 on the Clinical Forms register).
Key points
1. Frequency of visits 
All routine antenatal care should be provided.
Timing of contact:
routine antenatal care as per Australian College of Midwives (ACM), pregnancy care guidelines (see https://www.midwives.org.au/).
midwife will check blood glucose levels (BGL) diary each visit and refer to diabetes team as required. Increase frequency if suboptimal BGL control or other clinical concerns
appointment with obstetric physician or endocrinologist review is dependent on BGL control and fetal growth
review at 36 weeks by an obstetric consultant/registrar to confirm plan for birth if BGL control is suboptimal or fetal growth concerns. 

2. Fetal surveillance 
Recommend ultrasound scan (USS) at 34-36 weeks gestation to assess fetal growth including fetal abdominal circumference, and to establish a baseline for future evaluation.
Back to Table of Contents
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[bookmark: _Hlk125964338]If diet and exercise cannot achieve normoglycemia in patients with GDM and Type 2 DM, insulin therapy is required. Initiation of medication is under the guidance of the endocrine team. Pregnancy care is provided following the CHS Insulin Requiring Diabetes in Pregnancy Visit Plan (form no. 37561 on the Clinical Forms Register).

All GDM patients who require insulin therapy should have the Gestational Diabetes Insulin Start Referral (form no.25038 on the Clinical Forms Register) completed by referring staff.

Commencing insulin therapy
Insulin therapy is commenced only under guidance of the endocrine team.
When starting insulin, small doses are prescribed in anticipation that further increases in dosage will be required to achieve blood glucose euglycemia.
Insulin may not be required with all meals. 
Insulin resistance increases progressively as pregnancy proceeds. Regular monitoring of BGL is essential. 

Timing and type of insulin
The decision on which insulin type is required is determined by the time of day when glucose levels are high. Some patients will need both short and long-acting insulin.
When long-acting insulin is required, consideration of normal sleeping habits should be taken into consideration so insulin is administered at a consistent time e.g., 21:30 rather than ‘before bed’.
[bookmark: _Toc116893339][image: Table describing insulin therapy suggested for BGL abnormality, suggested insulin type and action profile. Source from Queensland Clinical Guideline: Gestational Diabetes Mellitus (GDM).]Table 2 Insulin Therapy suggested for BGL abnormality

[bookmark: _Hlk114092691]Source Queensland Clinical Guideline: Gestational diabetes mellitus (GDM) 


Oral hypoglycemic agents (OHAs)
These should only be continued or commenced in consultation with an endocrinologist.
No OHAs except metformin are currently recommended for use in pregnancy. Clinical trials are continuing to determine if there is any long-term effect on the fetus. 
OHAs may be prescribed for patients with Type 2 DM or GDM following circumstances:
where the patient has been taking OHA’s prior to and in early pregnancy (e.g., PCOS) 
where the patient refuses to take insulin injections
when insulin compliance is poor
as a supplement to insulin or when large doses of insulin are required to control BGLs.
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Adverse pregnancy outcomes are more commonly experienced in patients with pre-existing diabetes. These include a greater likelihood of planned caesarean before labour (due to fetal macrosomia), increased risk of postpartum haemorrhage and severe perineal trauma. Infants of patients with pre-existing diabetes are more likely to experience fetal macrosomia, this can lead to neonatal intensive care admission (due to persistent hypoglycaemia) and increased associated infant morbidity and mortality from events such as perinatal stress and shoulder dystocia.

Barriers to achieving glycaemic targets and optimal pregnancy outcomes include: 
lack of pregnancy planning
lack of awareness (particularly among patients with Type 2 DM) of the potential risks associated with diabetes in pregnancy
failure to achieve optimal glycaemia prior to conception
difficulties in achieving and maintaining optimal glycaemia in pregnancy 
variable attendance at antenatal appointments.
For management of patients with Type 1 DM, refer to the ADIPS 2020 Guideline for Pre-existing Diabetes and Pregnancy.2
Key points 
Frequency of visits
Obstetrician and endocrinologist review should be performed as per CHS Insulin Requiring Diabetes in Pregnancy Visit Plan (form no. 37561 on the Clinical Forms Register) or according to the stability of BGL control and risk of complications. 
Credentialed Diabetes Educator (CDE) monitoring of diabetes control and supervision of diabetes management should occur regularly.  


Insulin requirements and glycaemia monitoring
Most pregnant patients with Type 1 DM will utilise continuous glucose monitoring.
Typically, insulin requirements fall early in the first trimester and then rise progressively from around 16 weeks gestation to around 36 weeks gestation before declining slightly towards term.
HbA1c is a useful adjunct for assessing glycaemia and should be performed at least once each trimester:
preconception and 1st trimester target HbA1c ≤6.5% (48 mmol/mol)	
2nd and 3rd trimesters target HbA1c ≤6.0% (42 mmol/mol).

Ketone testing 
 Capillary finger prick testing for ketones should be performed: 
if BGL > 15 mmol/L (note DKA may occur at lower BGLs in pregnancy and blood ketones may be performed for BGL > 12 mmol/L)
if hyperemesis occurs, particularly if two meals are missed.  
Pregnant patients with Type 1 DM should promptly present for emergency medical/diabetic management if blood ketones ≥ 0.6 mmol/L.
During inpatient admission for diabetes stabilisation, blood ketones should be tested twice daily.

Pregnancy surveillance
Review HbA1c, renal function and proteinuria results at first visit. Repeat every two to three months or as indicated. 
Pre-eclampsia prevention:
commence aspirin 100–150 mg daily with evening meal (unless contraindicated) from 12 weeks gestation and cease at 36 weeks gestation
commence calcium supplementation (total 1.5 g daily including dietary calcium) from 12 weeks gestation
check BP and urinalysis at each visit.
Renal screening
serum creatinine, and spot urine protein/creatinine ratio (PCR) each trimester. Increase to monthly monitoring if elevated creatinine or macroalbuminuria and arrange specialist review.

Fetal surveillance
Dating and viability ultrasound - 7 to 9 weeks gestation (can be performed at any medical imaging facility) 
12 – 13 weeks' gestation- recommend nuchal translucency assessment and maternal serum screening, offer non-Invasive Prenatal Testing (NIPT)
19–20-week morphology ultrasound- Recommend tertiary level morphology ultrasound (Maternal Fetal Medicine (MFM), for all patients with Type 1 DM, and all patients with Type 2 DM who have suboptimal BGL control (document that the patient has Type 1 or Type 2 DM with sub-optimal control on the request form).
If the woman has not had 19-20 morphology ultrasound through tertiary service, a fetal echocardiogram should be done for patients with markedly elevated HbA1c (≥10 %) at 20-22 weeks.
Ultrasound scans for growth/liqor volume should be repeated at 24, 28, 32 and 36 weeks’ gestation as per clinician discretion.
Consider umbilical artery blood flow measurement in late pregnancy in the following situations:
evidence of microvascular (nephropathy or proliferative retinopathy) or macro vascular disease
hypertension (essential or gestational or pre-eclampsia)
intrauterine growth restriction
patient is a smoker.

Glycaemic management after corticosteroid administration
Blood glucose levels typically start to rise 4–6 hours after a betamethasone injection, with the main impact on blood glucose levels occurring in the first 24 h after the injection. Insulin doses will need to be adjusted. Please seek endocrinology advice prior to administration of corticosteroids.

[bookmark: _Hlk129963702]Please refer to the ADIPS weblink for further information on management of pre-existing diabetes in pregnancy. ADIPS - Information for Health Care Providers
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An insulin pump is a medical device used for the administration of insulin by subcutaneous infusion in the day-to-day care of Type 1 DM.  This approach to insulin delivery is also termed Continuous Subcutaneous Insulin Infusion (CSII) therapy. 

Insulin pumps use only rapid acting insulin analogues (e.g., Novorapid, Humalog or Apidra). Rapid acting insulin starts working within 10 to 15 minutes of delivery, peaks within one to three hours and ceases working after three to five hours. Insulin pump users do not use any long-acting insulin.

Note:
Insulin pumps deliver a constant basal rate of short acting insulin, and the patient will give a bolus dose for meals. The patient should know how to manage their pump and monitor blood glucose. Should the patient be unable to self-manage their pump, please contact Endocrinology for advice about changing to multiple daily insulin injections.

The continued use of insulin pumps during a period of hospitalisation is dependent upon the patient being assessed as being competent and able to successfully operate their own device. Orders for an alternative method of insulin delivery must be charted by a MO prior to disconnection of an insulin pump, under the guidance of the endocrinology team.

Contra-indications for CSII therapy include: 
patients with an impaired level of consciousness
patients with critical illness requiring intensive care
patients with major psychiatric disturbance
DKA
patients refusing or unwilling to participate in self-care.

Labour is not an absolute contraindication to the use of an insulin pump. The use of CSII in labour is as per endocrine specialist as documented in patient’s clinical record.

For further information on insulin pumps please refer to the National Diabetes Service Scheme (NDSS) link below.
https://www.ndss.com.au/products/insulin-pump-consumables/ 
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Hypoglycaemia is a condition in which blood glucose levels drop below 4 mmol/L. Delays in recognising or treating hypoglycaemia have the potential to cause serious adverse events such as injury, unconsciousness, or convulsions. It should be noted that a patient with low blood glucose levels may be asymptomatic. For management of hypoglycaemia refer to Attachment 2 - Management of Hypoglycaemia (as per Canberra Health Services
Guideline. Diabetes Management: Including Hypoglycaemia, IV Insulin Infusions and Insulin Pumps (Adults only)

Note:
Hypoglycaemia treatment items are held in the medication room. These include glucose gel, hypo kits (sourced from Food Services) glucagon and IV glucose solutions. Consider the patient’s own supply of high glucose snacks (e.g., 5-6 jellybeans).

[bookmark: _bookmark5]Key points in managing hypoglycaemia
Identify and treat the cause of hypoglycaemia.
[bookmark: _Hlk110329169]Do not omit the next insulin dose. If the patient is hypoglycemic when the next dose of insulin is due, delay administration until after correction of the hypoglycaemia.
If hypoglycaemia is recurrent notify the obstetric team for medical review and notify the endocrine team to review insulin regimen.

Alert: 
Withholding insulin in Type 1 DM patients places them at risk of DKA.

For patient information regarding management of hypoglycaemia please refer to
https://www.ndss.com.au/about-diabetes/resources/find-a-resource/managing-hypoglycaemia-fact-sheet/ 
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DKA is an acute and potentially fatal complication of diabetes. It is characterised by hyperglycaemia, ketone body formation and metabolic acidosis. Resulting hyperglycaemia results in loss of water and electrolytes, hyperosmolality and fluid depletion. 

[bookmark: _bookmark8]Alert:
The endocrine consultant on call must be notified of all patients admitted with suspected DKA before extensive management plans have been made or started.

The most common causes for DKA are:
· omission or inadequate dosing of insulin
· infection (pneumonia, UTI, gastroenteritis, viral)
· hyperemesis
· medical / surgical intercurrent illness 
· steroid induced hyperglycaemia after administration for fetal lung maturation
· β2 agonists (e.g., salbutamol, terbutaline) for tocolysis, which can cause and further aggravate DKA.

Although more commonly associated with Type 1 DM, DKA can occur in Type 2 DM or GDM in the context of severe illness such as sepsis, insulin disruption or medication administration (e.g., corticosteroids).

Diagnosis
The diagnosis of diabetic ketoacidosis is made based on history (including polyuria, polydipsia, vomiting, abdominal pain, weight loss, dehydration and infection) and the following:
· hyperglycaemia, typically BGL>13mmol/L but may be lower or normal in pregnancy
· metabolic acidosis (pH<7.30) 
· presence of ketones in blood or urine. 

Treatment
Refer to CHS guideline Diabetes Management: Including Hypoglycaemia, IV Insulin Infusions and Insulin Pumps (Adults only) (available on the Policy and Guidance Documents register). Generally:
stabilise patient condition
continue close fetal surveillance
consider delivery if despite aggressive therapy the patient’s condition continues to deteriorate or fetal status does not improve.

Alert:
All patients with DKA should be monitored in a high dependency unit. The Birth Suite obstetric registrar and Birth Suite Team Leader must be informed immediately of all admissions if the patient is in DKA.

Perinatal complications
The severity of perinatal complications is dependent upon the severity of the patient’s condition at the time of presentation, the gestational age and condition of the fetus prior to onset of the DKA. The reported fetal mortality in recent years has ranged from 10-36%. Perinatal morbidity is high due to preterm delivery, hypoxia and acidosis.

Note:
DKA on its own is not an indication for urgent delivery. This increases both maternal morbidity and mortality and leads to the delivery of a hypoxic, acidotic and usually preterm neonate.

Effect of DKA on the fetus
The mechanism of fetal loss is not clear but believed to be due to:
Reduced utero-placental blood perfusion- massive osmotic diuresis and consequent dehydration leads to circulatory volume depletion in the pregnant patient.
Acidemia reduces placental blood flow with resultant fetal hypoxia.
Fetal hyperinsulinemia (from maternal hyperglycaemia) leads to increased fetal oxygen requirements further aggravating the fetal hypoxia.
Maternal hypophosphatemia alters metabolism of red blood cell oxygen metabolism. This leads to further fetal hypoxia.
Maternal hypokalemia can potentially cause fetal hypokalemia which can cause fatal cardiac arrhythmias in the fetus.

Management of DKA – Fetal monitoring:
The mode and intensity of fetal monitoring will largely be influenced by gestational age at time of DKA and by other pregnancy risk factors and past obstetric history.
Decisions regarding the type and intensity of fetal surveillance at gestations under 28 weeks are difficult and should be indiviualised and made at a consultant level. 
For gestations over 28 weeks, continuous fetal heart rate monitoring is recommended until the pregnant patient is stabilised with correction of metabolic derangements. 
Consider an ultrasound scan to check fetal well-being, especially in very preterm gestations where CTG (cardiotocograph) is more difficult to interpret and other situations where these findings may help with delivery decisions.
The decision to continue the pregnancy or to proceed with delivery in the setting of DKA can be very challenging and should be made at the consultant level. These decisions should consider:
the gestational age of the fetus
the patient status and the fetal status
the response to treatment
the background medical history of co-morbidities and past obstetric history.

[bookmark: _bookmark12][bookmark: _bookmark13][bookmark: _bookmark14][bookmark: _bookmark15]Back to Table of Contents  
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Key points
There is no clear evidence that patients with GDM and a normally grown fetus should have different indications for induction of labour (IOL) than patients without GDM.
Other pregnancy complications (e.g., pre-eclampsia, growth restriction, obesity) that influence the risk of stillbirth must be considered when counselling patients about expectant management versus induction.
Birth planning should include consideration of the patient’s preferences as well as a discussion of the potential risks and benefits of induction. 
Induction of labour is as per the Induction of Labour Guideline (available on the Policy and Guidance Documents Register) and requires completion of the Labour Induction form on the clinical records system. 

Mode of birth
The decision on mode of birth is primarily intended to minimise the risk of intrapartum complications associated with the birth of a large for gestational age or macrosomic infant. 

If fetal weight is estimated at:
less than 4000g, vaginal birth is usually appropriate
4000–4500g, consider other individual factors (e.g., patient stature, obstetric and birth history, previous macrosomia with or without shoulder dystocia, limitations of estimating fetal weight)
more than 4500g, consider elective lower uterine segment caesarean section (LUSCS).

Timing of Birth
The decision on elective birth should be made on an individual basis with consideration of all relevant clinical factors including gestational age, fetal weight and other obstetric factors.

Await spontaneous labour for:
GDM managed through dietary measures with no fetal macrosomia or other complications 
birth should occur before 41+3 weeks of pregnancy

Induction of Labour at 39-40 weeks: 
Insulin requiring with optimal BGL control with normal fetal growth and no other complication of pregnancy (e.g., pre-eclampsia/polyhydramnios/reduced fetal movements).

Induction of Labour at 38-39 weeks (earlier if indicated):
insulin requiring with suboptimal BGL control
poor glycaemic control at 38+0 weeks
reducing insulin requirements
polyhydramnios or oligohydramnios 
macrosomia or growth restriction 
increased patient BMI requiring high doses of insulin 
development of hypertension / pre-eclampsia.
Type 1 DM
The risk rating for stillbirth in patients with pre-existing diabetes after 39 weeks gestation compared to other patients is 7.2 (95% CI 1.31–39.63), therefore patients with pre-existing T1DM should be advised to give birth by the end of 38 completed weeks gestation. The presence of other clinical factors such as fetal macrosomia, glycaemic levels and any other pregnancy complications may indicate need for birth prior to 38 weeks.2 

During pregnancy, the endocrine team will determine a plan for intrapartum insulin management. This plan will be documented in the patient’s clinical record. If a plan is unavailable at time of labour contact the endocrine registrar (or endocrine consultant after hours) to discuss perinatal management of diabetes.

Please refer to the ADIPS weblink for further information on Type 1 Diabetes and Type 2 Diabetes: Management During Birth. ADIPS - Information for Health Care Providers
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Indications for insulin and glucose infusion
Indications for insulin and glucose infusion include patients with:
Type 1 DM 
Type 2 DM requiring insulin
Insulin Requiring Gestational Diabetes Mellitus (IRDGM) and unstable BGL as ordered by the endocrine team.

Patients with Type 1 DM using subcutaneous insulin pump therapy
Subcutaneous insulin pumps can be used during labour in consultation with the endocrine team as per the plan in the patient’s clinical record.
If there is no consultation prior to labour, patients on subcutaneous insulin pumps will be required to cease subcutaneous insulin therapy and commence insulin infusion. 

Alert: 
If an insulin infusion tissues, replace IV cannula as a matter of urgency. The half-life of intravenous insulin is 5 minutes therefore cessation of insulin infusion makes the patients immediately insulin deficient and at risk of ketoacidosis.

Management of patients having an IOL and requiring insulin infusion
Continue the patient’s usual insulin regime during early IOL processes.
Commence induction of labour preferably between 09:00 and 10:00 hours.
Administer half of the usual morning subcutaneous insulin dose (if the patient is on insulin).
Ensure the patient consumes a light meal/breakfast.
Insulin infusion requires a separate cannula.
Target cBGL via insulin adjustments unless the patient is hypoglycaemic.
Insulin infusion and related fluids are to be charted/prescribed via the clinical record system’s “order set” Insulin (ACTRAPID) infusion – labour and birth.

Note:
All lines and infusions must be labelled according to National Standard for User-applied Labelling of Injectable Medicines, Fluids and Lines.

[bookmark: _Toc116893346]Table 3 Insulin Infusion
	Aspect 
	Recommendation

	IV Infusion 
	Administer via Arcomed syringe pump

	Mainline
· 50 units of actrapid insulin in 50 mL of sodium chloride 0.9% syringe (concentration of 1 unit/mL)
· Insulin infusion should be prepared by drawing up 50 units of actrapid in a 50 unit/0.5mL insulin syringes, transferring this into a 50ml luer lock syringe containing 49.5ml of 0.9% sodium chloride.
	· Prime line with insulin to connection port 
· Commence and adjust insulin infusion according to BGL

	Sideline 
· 5% glucose or 0.18% sodium chloride and 4% glucose infusion in 1000mls
	· Infusion 125mL per hour (8hrly rate)

	 BGL Monitoring
	· hourly while insulin infusion is being administered 
· collect blood from the opposite arm to the IV insulin infusion
· if cBGL > 11mmol/L check for blood ketones.


Insulin Infusion for labour and immediate post birth
	
	Intrapartum
	Post birth of placenta (if indicated as per table 4)

	Blood Glucose Level
	mL/Unit per hour
	mL/Unit per hour

	< 4
	0.0
	0.0

	4 – 5
	0.5
	0.0

	5.1 – 7
	1
	0.5

	7.1 – 9
	2
	1

	9.1 - 11
	3
	1.5


Note: BGL ≥11.1 requires ketone testing. For urgent endocrine review if ketones >0.6 mmol/L or BGL not decreasing after 2 hours of insulin at prescribed rate.
	
	Intrapartum
	Post birth of placenta (if indicated as per table 4)

	Blood Glucose Level
	mL/Unit per hour
	mL/Unit per hour

	11.1 - 13
	4
	2

	13.1 – 15
	5
	2.5

	15.1 – 20
	5.5
	3

	20.1 – 25
	6
	4

	>25.1
	6.5
	5



[bookmark: _Toc116893348]Alert 
In hypoglycaemia, if the patient has altered consciousness or seizure initiate a MET (call 2222 from the Canberra Hospital or 0-000 for other locations) and page endocrine team through switch for an urgent review.

If cBGL is < 4 mmol/L but > 3.5 mmol/L:
· stop the insulin infusion and continue the glucose infusion
· check cBGL every 15 minutes until cBGL is greater than 5mmol/L
· once cBGL is greater than 5 mmol/L restart the insulin infusion at rate as per the table above. 

If cBGL is less than 3.5 mmol/L and/or the patient has symptoms of hypoglycaemia
· stop the insulin infusion.
· administer a bolus of glucose by increasing the glucose infusion rate to 300 mL/hour 
· check cBGL every 15 minutes until it is greater than 5 mmol/L.
· arrange for an urgent endocrine review to plan further management of infusion.

[bookmark: _Toc116893349]Alert 
In hyperglycaemia, if cBGL remains greater than 11mmol/L for more than 2 hours and there is no downward trend from previous higher readings, measure blood ketones and seek endocrine review.

[bookmark: _Toc116893350]Alert
Urgent endocrine review is required if:
· blood ketones >0.6 mmol/L
· cBGL is greater than 20mmol/L.

For further information, see Diabetes Management: Including Hypoglycaemia, IV Insulin Infusions and Insulin Pumps (Adults only) (available on the Policy and guidance Documents Register). 

[bookmark: _Toc116893351]Insulin management for Type 1 DM after birth of placenta 
Cessation of insulin infusion and recommencement of subcutaneous insulin will be specified by the endocrinology team. Plan for management of insulin post birth will be documented in the patient’s clinical record.

Patient insulin requirements fall dramatically immediately after the birth of the placenta. Alter the rate of insulin infusion to meet post birth insulin requirements as per Table 3 as soon as the placenta is born. Monitor carefully for hypoglycaemia. Do NOT stop insulin infusion without prior administration of subcutaneous insulin.














Table 4. Management of insulin infusion after birth of placenta
	Type 1 Diabetes
	Post birth of placenta

	Insulin Infusion
	Halve the current infusion rate and follow the post birth protocol in Table 3

	Glucose sideline
	Glucose sideline infusion must be continued until the patient is tolerating an adequate carbohydrate intake


	BGL monitoring
	1/2 hourly for 2 hours then every 2 hours until subcutaneous insulin recommenced.

	Subcutaneous Insulin








	As prescribed by the endocrine team
Vaginal Birth
· Introduce subcutaneous insulin at the time of the first meal post birth 
Caesarean Birth
· Continue the insulin infusion protocol until the patient can eat
· Cease insulin infusion protocol 2 hours after the first subcutaneous insulin injection

	Type 2 Diabetes/GDM with insulin infusion
	Post birth of placenta

	Insulin Infusion
	Cease IV insulin infusion after birth of placenta


	Glucose sideline
	Cease when diet is tolerated

	BGL monitoring
	· Monitoring as per gravid requirements for 24 hours
· Notify the endocrinologist if fasting BGLs are >7mmol/L or postprandial BGLs > 7.8 mmol/L



Note:
Leave the cannula in situ for at least 6 hours after cessation of infusion. When BGLs are stabilised, urine is ketone-free and diet is tolerated the cannula can be removed.
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Key points
Very few patients with IRGDM require insulin for labour or caesarean section. 
· All patients with IRGDM for IOL or caesarean section will have a plan for their intrapartum and postpartum management discussed and documented in their clinical record.
· Patients with Type 1 DM require special considerations for intrapartum management of insulin- see Sections 8 and 12. 
[bookmark: _Toc116893354]
BGL monitoring and medication management prior to IOL or fasting for any reason
1. GDM managed by dietary modifications
Continue measurement of BGL at usual times (fasting [once per 24 hours] and two hours post meals).
[bookmark: _bookmark45]
2. IRGDM  
Confirm the management plan in patient’s clinical record from endocrine team. Examples of usual plans include:
Long-acting insulin:
measure BGL at usual times (fasting [once per 24 hours] and 2 hours post meals)
if IOL or night before booked LUSCS, reduce night-time long-acting insulin by 50% (e.g., Protophane or Humulin NPH)
OHAs: do not give nighttime OHAs.

Short-acting insulin 
Continue normal meal-time short acting insulin (e.g., Novorapid) if still eating meals until labour or if required to fast for any reason
check BGL at usual intervals (fasting [once per 24 hours] and two hours post meals).

BGL monitoring and medication management for active labour or commencement of oxytocin infusion in IOL or fasting for caesarean section
For most patients, insulin is not required during labour or caesarean section.
Confirm management plan in patient’s clinical record.
Hourly BGLs are required in active labour/commencement of oxytocin infusion/operative birth.
Anesthesia (nitrous oxide/epidural or spinal anesthesia) may mask signs of hypoglycaemia.
If BGL exceeds 7.0 mmol/L call endocrine team for management instructions (small doses of short acting insulin are considered).
If BGL drops below 4.0 mmol/L, see Attachment 2 for management of Hypoglycaemia.
[bookmark: _Toc116893355]
Fetal Surveillance
Key points
Fetal monitoring during early IOL procedure is as per the Induction of Labour Guideline.
Refer to the Fetal Surveillance Guideline and the Labour and Birth: Care during First, Second, Third and Fourth Stage Procedure (available on the Policy and Guidance Documents Register) for intrapartum monitoring recommendations.

Continuous fetal monitoring in active labour is recommended for: 
patients with diabetes where medication was indicated (IRGDM/Type 2 diabetes in insulin/Type 1 diabetes)
patients who have experienced poorly controlled blood sugar levels
patients whose baby is either macrosomic or small for gestational age.
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Patients with IRGDM should cease all insulin immediately following birth unless advised otherwise by the endocrinology team. 

Patients with IRGDM should complete a 24-hour BGL profile: 
fasting (once per 24 hours) and 2 hours post each meal prior to discharge 
if fasting BGL>6.0mmol/L or preprandial > 10.0 mmol/L, continue BGL monitoring and notify endocrine team for management plan.

GDM lifestyle counselling
Approximately 50% of patients who have had gestational diabetes develop Type 2 DM later in life. Lifestyle counselling for the prevention of diabetes is therefore vital.
All patients with GDM are advised to have an OGTT 6 – 8 weeks post birth. 
Ensure the patient is provided with an explanation of the significance of OGTT testing at 6-8 weeks post birth and given a pathology collection form with GP copied in to receive results.
The patient’s GP should be notified as part of their discharge summary about the diagnosis of GDM and follow-up OGTT results.

Prior to discharge, all patients with GDM should be offered information about:
eating patterns (small frequent low-fat meals and snacks)
regular physical activity (30 minutes/day – moderate intensity)
weight control
contraception
long term follow-up (OGTT or HbA1C screening should be repeated every 2 years)
preconception counselling and future pregnancy.
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Neonatal complications that arise from unstable glucose during pregnancy are the result of fetal hyperglycaemia and hyperinsulinism. Glucose crosses the placenta, but insulin does not. As a compensatory mechanism, fetal insulin levels increase (maternal insulin does not cross the placenta). High fetal glucose and insulin cause fetal macrosomia. 

After birth, the baby no longer receives maternal glucose but still produces high levels of insulin. This leads to neonatal hypoglycaemia. For this reason, if insulin is required to manage diabetes during pregnancy, the baby is at risk of hypoglycaemia. Untreated neonatal hypoglycaemia can lead to brain injury.

Signs of hypoglycaemia are irritability, jitteriness, hypotonia, poor feeding, hypothermia, and seizures. However, many hypoglycaemic newborns have no obvious clinical signs and therefore BGL monitoring must be based on careful identification of risk factors.
Newborn babies of patients with Type 1 DM are at a high risk for neonatal hypoglycaemia and require measurement of BGL by 1 hour of life. 
Infants of patients whose pregnancy was complicated by IRGDM require analysis of BGL within 1-2 hour of life depending on risk factors. 
Neonatal hypoglycaemia risk assessment and management should be done as per the Neonatal Hypoglycaemia Guideline (available on the Policy and Guidance Documents register). 

Recommendations to minimise neonatal hypoglycaemia
Keep the baby warm and support immediate and uninterrupted skin to skin contact. 
Support feeding within the first hour of life.
Babies with recognised high risk for developing neonatal hypoglycaemia who are not ready to initiate breastfeeding should have early transfer of breast milk (antenatal expressed colostrum) and the parent should be supported to hand express.

Note: 
Babies of patients with GDM that is diet controlled, establishing breast feeding and do not have any further complicating neonatal factors (i.e., small for gestational age or large for gestational age) do not require BGL assessment and are eligible for early discharge.
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Patients with GDM are less likely to breastfeed (75% versus 86%) and continue for a shorter duration (9 versus 17 weeks) compared with patients without GDM. Breastfeeding rates are even lower in patients with GDM who require insulin therapy or who are obese.

Benefits of breastfeeding for patients with GDM  
Breastfeeding has short- and long-term benefits for patients who have had GDM:
Longer duration of breastfeeding reduces risk of developing Type 2 DM in patients who have had GDM.1
Breastfeeding duration of three or more months reduced the risk of Type 2 diabetes and delayed development of Type 2 diabetes a further 10 years, compared with breastfeeding less than 3 months.1
Exclusive breastfeeding for greater than one month reduces the recurrence rate of GDM.3
Metabolic adaptations during lactation can reverse atherogenic and diabetogenic effects of pregnancy for the patient who develops diabetes in pregnancy.4 

Recommendations 
Support and encourage patients to breastfeed.
Provide advice and information to the patient about the benefits of breastfeeding including:
reducing the risk of developing diabetes for the patient and baby 
prevention of neonatal hypoglycaemia
reducing the risk of childhood obesity. 
Offer additional skilled lactation support and assistance with breastfeeding to patients with GDM as required.
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Outcome
This guideline will ensure safe and appropriate management of pregnancy care for pregnant patients with Type 1 DM, Type 2 DM and GDM. 
The information in this guideline will assist maternity care staff to respond appropriately to abnormal blood glucose results.

Measures
Patients who experience pregnancy complications related to diabetes in pregnancy (as identified in the clinical incident reporting system) will have their case reviewed at weekly maternity Mortality & Morbidity committee meetings to ensure correct procedures have been followed.
Infants who have experienced neonatal complications related to diabetes in pregnancy (as identified in the clinical incident reporting system) will have their case reviewed at weekly maternity M&M committee meetings to ensure correct procedures have been followed. 
Neonatal complications related to diabetes in pregnancy are also reviewed by neonatal M&M committee. 
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Policies
· ACT Health Nursing and Midwifery Board of Australia (NMBA) Requirements for Practice 
· Informed Consent
· Preventing and Controlling Healthcare Associated Infections

Procedures
· Blood Collection via Heel Lance Device (Neonates)
· Infection Prevention and Control
· Labour and Birth Care During First, Second, Third and Fourth Stage
· Patient Identification and Procedure Matching 
· UCH Vital Signs and Early Warning Scores
· Venepuncture Blood Specimen Collection
· Vital Signs & Early Warning Scores – The Canberra Hospital Inpatients

Guidelines 
· Breastfeeding Clinical Guideline
· Diabetes Management: Including Hypoglycaemia, IV Insulin Infusions and Insulin Pumps (Adults only)
· Emergency Management Plans – Code Blue
· Fasting Guidelines for Patients Requiring Sedation or Anaesthesia 
· Fetal Surveillance
· Induction of Labour
· Neonatal Hypoglycaemia
· Obesity – Pregnancy, Labour, Birth and Postnatal Care

Legislation
· Health Records (Privacy and Access) Act 1997
· Human Rights Act 2004
· Work Health and Safety Act 2011
· Carers Recognition Act 2021

Other
· Australian Charter of Health Care Rights
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Gestational diabetes mellitus (GDM) - carbohydrate intolerance of variable severity with onset or first recognition during pregnancy. This definition applies regardless of whether insulin is subsequently used for treatment and whether the condition persists after pregnancy.

Postprandial - after a meal

Preprandial - before a meal

Type 1 diabetes mellitus (Type 1 DM) – a condition in which the pancreas does not make sufficient insulin as the result of autoimmune damage, as a result the body cannot convert glucose into energy. Daily insulin via injection or a continuous subcutaneous insulin infusion pump is required. Diagnosis is usually made when non-pregnant. 

Type 2 diabetes mellitus (Type 2 DM) - hyperglycaemia resulting from resistance to the effects of insulin and subsequent insufficient production of insulin to maintain blood glucose in the normal range. Lifestyle modification (diet, physical activity and weight control) is the cornerstone of management. Oral medication (such as metformin or various glucose lowering agents) may be required. Insulin may be necessary where such oral treatment is insufficient to control blood glucose. Diagnosis is made when non-pregnant.
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Diabetes, Diabetes Management, Insulin, Insulin infusion, Hypoglycaemia, Hyperglycaemia, Insulin pump, Ketoacidosis, Diabetes in Labour, Insulin Infusion in Labour, Gestational Diabetes, GDM, IRGDM, Neonatal Hypoglycaemia. 
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Attachment 1 - Screening and diagnosis of GDM
Attachment 2 - Management of Hypoglycaemia 
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[image: A flow chart summary of screening and diagnosis of GDM detailing assessment of risk factors and recommended treatment.]

ADIPS 2024 Recommendations – Executive Summary (November 2024)
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Key Points in Managing Hypoglycaemia
*1dentiy and treat the cause of hypoglycaemia.

*1fthe patient is hypoglycaemic when the next dose of insulin is due, delay administration unti afer correction of
the hypoglycaemia.

* Do not omit next insulin dose, consider dose review.

*1f the hypoglycaemia is severelrecurrent, or the patient has type 1 diabetes, seek expert advice from endocrine
unit (or ward medical registrar if endocrinology unavailable).

‘General Information
* If unsure, always seek advice.

*With-holding insuiin n type 1 diabetes places them at risk of diabetic ketoacidosis (DKA).

* Consider asking endocrine unit for consultations for alltype 1 diabetes patients admitted to hospital
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