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	PHT Clinical Guidelines for Diabetes in Pregnant Women



	

	1. INTRODUCTION / BACKGROUND

National Service Framework (NSF) for Diabetes Standards (2002): Standard 9: Diabetes in pregnancy.
The N.H.S. will develop, implement and monitor policies that seek to empower and support women with pre-existing diabetes and those who develop diabetes during pregnancy to optimise their outcome.

Pregnant women with established type 1 or type 2 diabetes
Known pregnant diabetic mothers will normally already be under the care of the Diabetes Centre and followed regularly during pregnancy within the weekly Joint Diabetic Antenatal Clinic (JDANC). This clinic is held every week in the Ante-natal Day Assessment Unit within St. Mary’s Hospital Maternity Unit.  

It is staffed by the Lead Obstetrician, Lead Diabetes Physician, Diabetes Nurse Specialists, Diabetes Specialist Midwife, Diabetes Link Midwives, and a Specialist Diabetes Dietician. 

Pregnant women with gestational diabetes
Gestational diabetic (GDM) women managed with diet alone should be referred to the JDANC, If it is deemed that these patients may require insulin between JDANC visits, they should be discussed initially by telephone with the diabetes team.



	2. STATUS

This is a Clinical Guideline.



	3. PURPOSE

To deliver pre-gestational and gestational diabetic women as close to 40 weeks as maternal and fetal welfare will allow. There is no evidence to support early delivery of gestational diabetic women not requiring insulin unless fetal macrosomia is a feature



	4. SCOPE/AUDIENCE

The guidelines are for all health professional involved in the care of women with diabetes in pregnancy.

The Diabetes Link Midwife (DLM) Service
The DLM has specialist training in diabetes (e.g. Diabetes Multi-professional course or the Post-graduate Certificate). The team consists of both hospital and community midwives led by the Diabetes Specialist Midwife (DSM).  

The aim of the DLM service is to improve clinical and educational links as well as communication between the pregnant woman and relevant health care professionals involved in delivering ante-natal, intrapartum and postnatal care.

The lead DSM will have a responsibility in updating her colleagues with regular updating sessions and being a resource to all members of staff regarding the care and treatment of pregnant women with diabetes.

It is hoped the DLM team would also meet the pregnant women during their pregnancy in the JDANC and should be contacted (bleep 1861) when any diabetic pregnant woman is admitted to the ante-natal wards. This will assist continuity of care. 

	

	

	

	

	5. DEFINITIONS

B.N.F.      British National Formulary

B.G.L.      Blood Glucose Levels

CTG.        Computerised Tocograph

C.S.I.I.     Continuous Subcutaneous Insulin Infusion

C.V.P.       Central Venous Pressure

DKA.        Diabetic Ketoacidosis

D.L.M.      Diabetes Link Midwife

D.N.S.      Diabetes Nurse Specialist

D.S.M.      Diabetes Specialist Midwife

ECG         Echocardigram

F.B.G.       Fasting Blood Glucose     

G.D.M.      Gestational Diabetes Mellitus

G.T.T.        Glucose Tolerance Test

HbA1c      Glycosylated Haemoglobin

H.B.G.M.   Home Blood Gucose Monitoring

I.P.            Insulin Pump

IV.             Intravenous

J.D.ANC  Joint Diabetes Antenatal Clinic

KCL          Potassium Chloride

L.S.C.S.   Lower Segment Caesarian Section

Mmol        Millimoles

N.H.S.      National Health Service

N.S.F.       National Service Framework

O.G.T.T.    Oral Glucose Tolerance Test

O.H.A.      Oral Hypoglycaemic Agents

R.B.S.      Random Blood Glucose

S.M.H.      St. Mary’s Hospital

U+E          Urea and Electrolyte



	

	

	6.    PROCESS

	Clinical Practice Guideline.

	ACTION
	RATIONALE

	Pre-pregnancy Counselling

The aim of the Diabetes Unit will be to enhance awareness of the importance of pre-pregnancy counselling in diabetic females of childbearing age through education at Diabetes Clinic visits, Nurse / Midwife Specialist Visits and clearly displayed education leaflets. 

A pre-pregnancy counselling visit will be incorporated into Pregnancy Clinic time with an aim to: 

1. 
Educate patient predominantly in the importance of tight glycaemic control. The "gold standard" should be to aim for an HbA1c as close to 6% as possible for a month before attempting pregnancy. 

2. 
Commencement of folic acid 5 mg a day from the time of pre-pregnancy counselling until twelve weeks of pregnancy. 
3. To discuss adequate contraception with the patient until it is felt that glycaemic control has been optimised, Patients may be referred to the Contraception and Sexual Health Unit for advice if needed.

4. Assessment of micro- and macro-vascular complications and hypertension, with discussion of their possible risks to mother and fetus.

5. Offer the patient the opportunity to discuss obstetric/ midwifery issues and if necessary refer to the Lead Obstetricians at St. Mary's, Joint Diabetes Clinic

6. All patients to have initial dietary assessment with specialist diabetes dietician and follow-up appointment offered if appropriate.

Key dietary messages include:-

· Eat regular meals based on starchy foods.

· Reduce amount of sugar in diet.

· Aim for minimum of 5 servings of fruit and vegetables a day
	Optimise healthy pregnancy outcome.

Minimise risk of Neural Tube Defects

Optimum pre-conceptual HbA1c.

Appropriate management of medical problems pre-conceptually.

Informed consent regarding obstetric complications.

Specialist dietary advice for optimum glycaemic control.

	

	ACTION
	RATIONALE

	Antenatal Care 

1. All pregnant diabetic patients should ideally be seen in the JDANC within one week of referral. They should be referred as soon as pregnancy is confirmed if they have not attended for pre-pregnancy counselling.

2. Type 2 diabetic patients will be taken off oral hypoglycaemic agents and commenced on insulin where appropriate.

3. The JDANC runs on a weekly basis at SMH

i.  The diabetes aspect of this clinic is manned weekly by the Diabetes Physician, Specialist Registrar and Diabetes Nurse Specialist, Diabetes Specialist Midwife, DLM, and Diabetes Dietician every Wednesday pm. 

ii.  A diabetes pregnancy record will be recorded on the computerised clinical information system (Diabeta 3) and a paper copy of each visit will be kept in the patient’s hospital diabetes pregnancy notes as well as a copy, which will be kept in the patient’s ante-natal notes. In addition, a further copy will be sent to the GP if there any important changes in clinical management e.g. changes in the TYPE of insulin, rather than the routine changes in insulin doses 

iii.  The aim will be to see most patients on a two weekly basis during pregnancy although in certain circumstances this may be subject to variation.

iv.  At the initial visit, investigations will be collected on Diabeta 3. Appointments at this visit can be made for dietary advice, diabetes nurse / midwife specialist input for education and insulin management. 

v.  Retinal photography during pregnancy will be       undertaken at initial assessment. If no retinopathy noted, this will be repeated at 28 weeks of pregnancy. If background retinopathy exists, this will be repeated in each trimester of pregnancy. If greater than background retinopathy (i.e. pre proliferative or proliferative retinopathy) exists, these patients will be referred for urgent assessment by the ophthalmologists. Gestational diabetic patients do not require retinal screening.


	1st Trimester (organogenesis) optimum glycaemic control, and hypoglycaemic advice.

Insulin does not cross the placental barrier.

Multidisciplinary Team management.

Seamless electronic documentation.

Individualised glycaemic management.

Individualised Insulin regime education and support.

Monitor for eye deterioration.



	

	

	

	vi. Any diabetes issues that raise concern over the patients care when seen by the registrar/nurse specialist should be discussed with Dr. M Cummings


4. Blood glucose control


      The aim of home glucose monitoring and   

       adjustment of insulin dosage during             

              pregnancy is to achieve the following 

              standards of glycaemic control.

              Preprandial glucose

(
              5.5 mmol/l

              Postprandial glucose 
< 

              8.0 mmol/l

All diabetic patients requiring insulin should advised to obtain a glucagon kit in early pregnancy from their GP or diabetes team, and their partners instructed in its use.


	Multidisciplinary team management.

Optimise glycaemic control, aiming for healthy outcome.

For treatment of hypoglycaemic episodes, often due to hormonal influences.



	Insulin pumps (IP’s)

If on C.S.I.I. patients will be jointly managed by Dr Iain Cranston (Pump Specialist) and the Diabetes Obstetric teams.

Analogue insulins

If pre-gestational type 1 diabetic patients are on analogue insulins, they will be alerted to the comparative lack of safety data available on these Insulins (containing Humalog, Novorapid,  Glargine and Detemir) and given the opportunity to change to human insulin.  However, they will continue to receive the usual support if they elect to continue on analogue insulins. At the present time, the limited data available would suggest that Humalog is regarded as relatively safe in pregnancy from case control studies. Novorapid is now licensed for pregnancy.  This view is not held for Glargine and Detemir in which far more data is required regarding safety in pregnancy.

Oral Hypoglycaemic agents (OHA’s)

The use of OHA’s in diabetic pregnancies remains controversial.  At present we discourage the use of Metformin.  However if patients with sub-optimal glycaemic control will not administer insulin, they may be offered Glibenclamide after the first trimester (based upon limited data showing similar outcome to patients on insulin) provided they sign the Glibenclamide consent form acknowledging these shortcomings


	Specific expertise for Continuous Subcutaneous Insulin Pump management.

Only drugs, which have been extensively used in pregnancy and appear to be usually safe should be prescribed in preference to new or untried drugs.

Ref: B.N.F. 2006.

Oral hypoglycaemic agents cross the placental barrier. 



	Gestational Diabetes 

1. The initial consultation will be as for the pre-gestational diabetic patient.

2. Referral to Diabetes Midwife or DSN for the teaching of monitoring glucose measurements education and to the Dietician as for the pre-gestational diabetic patients.

3. Follow up care will be as described above for the pre-gestational diabetic mother (other than retinal screening which is not required).

Hypoglycaemia management

1. All patients on insulin will be counselled regarding the risks of hypoglycaemia and actions to take should it occur.

2. All patients on insulin will be given glucagon. 

3. If patients develop hypoglycaemia, the causes should be explored with them to see if there are ways to prevent this happening in the future or whether co-existing medical causes exist e.g. Hypothyroidism. 
	Home blood glucose monitoring, to optimise

management.

Gestational diabetes is only in pregnancy therefore retinal screening not applicable.

Unprovoked hypo’s can occur in pregnancy, due to hormonal influences and / or  changes in hypo warnings.

Glucagon Hypo Kit 1mg, available on all maternity wards.

Recurrent hypo’s, need obstetric review, and fetal assessment.



	ACTION
	RATIONALE

	Obstetric Review in the JDC

Patients will normally be seen at 16 weeks (obstetric booking visit) 26,28,30,32,34,36 and 38 weeks (or as close to as the clinics allow). 

Routine antenatal care observations and investigations should be undertaken

1. Ultrasound assessment of fetal growth and wellbeing should be undertaken and recorded.

2. Computerised CTG analysis may be performed as necessary.

3. Alteration to delivery plans should be clearly recorded.

4. An admission date should always be given at the 38-week visit if not before.

5. Patients may need to be seen at more frequent intervals, in the fetal assessment clinics or regular antenatal clinics of the Consultants involved. 

NB   It should be noted that all diabetic mothers should continue with their normal midwifery care within the community

Parentcraft
Parentcraft / Antenatal classes, specifically for “Diabetes in Pregnancy” are held 3-4 monthly by Diabetes Specialist Midwife. 

Saturday mornings 10.00am to 12midday, in the Antenatal Clinic Parentcraft Room, consisting of two consecutive sessions. 

Women and partners encouraged to attend.

Educational opportunity for Student Midwife participation.

Pre-Term Labour And Betamethasone

The (-sympathomimetic drugs used to inhibit uterine contractions stimulate gluconeogenesis and ketogenesis; whilst the synthetic glucocorticoids, used to promote fetal pulmonary maturity, antagonise the action of insulin. In combination, these increase the risk of maternal ketoacidosis.

Salbutamol should not be used in diabetic pregnancy without the express instruction of a Consultant Obstetrician. 

All mothers, with either pre-gestational diabetes or gestational diabetes receiving insulin or on strict diet control, being treated with Betamethasone should be managed on the labour ward. 
	High Risk pregnancy needing continuous fetal assessment.
To scan for I.U.G.R. and macrosomia

To determine management plan for delivery.

To assess fetal wellbeing, especially if unstable diabetes. 

Incidence of stillbirth, five times more likely with diabetes in pregnancy.

Individualised care.

Important opportunity for discussion and explanation of active management of delivery, in relaxed atmosphere.

Group support for women with Type 1 and Type 2 Diabetes.

Maternal blood sugar levels will be raised.

Risk assessment by consultant.

Individualised care can be given and medical staff are immediately accessible.



	

	

	12 mg of Betamethasone will be administered intramuscularly on two occasions 12 hours apart. It is anticipated that mothers should be admitted for at least 24 hours to ensure monitoring at the time when Betamethasone will be having its maximal effect on elevation of blood glucose levels although careful glucose monitoring by the mother following discharge is recommended since continuing effects of Betamethasone may be evident for up to 48 hours requiring additional s/c insulin.

In the majority of patients, it should be possible to manage their glycaemic control with supplemental sub-cutaneous insulin as detailed below.

Diet controlled gestational diabetic women

All diet controlled diabetic mothers should also receive subcutaneous insulin according to Appendix 1.

Pre-gestational diabetic women on insulin

In diabetic mothers on insulin, additional insulin should be administered according to table: Appendix 1. 

EXCEPT at the time they would normally receive a short acting insulin injection (e.g. a Humulin S) or mixed insulins (Human Mixtard 30, or Humulin M3) before / with mealtimes.

Advice should be sought from the Consultant Obstetrician when necessary regarding these patients.

Intrapartum Care

All pre-gestational and gestational diabetic mothers should have continuous electronic fetal heart rate monitoring in labour. Difficult vaginal delivery and shoulder dystocia should be anticipated, as many of these babies are still large for dates. Spontaneous vaginal delivery is the method of choice whenever possible.

PRIVATE 
Pre-Gestational Diabetic Women
When the woman is admitted in labour, an intravenous sliding scale insulin infusion should be commenced as per Appendix 2.

This is given by a syringe infusion pump that is connected via a Bionectar Y tubing (Octopus) to the same cannula that is used for the 10% dextrose .


	Steroids cause gluconeogenisis.

Half-life of Betamethasone is up to 52 hours, thus continuing to elevate blood sugar levels.

See Appendix 1.

Less invasive than I.V. sliding scale insulin.

The woman has more mobility.

Blood sugar levels will raise due to effect of gluconeogenisis.
A subcutaneous bolas of Insulin, in addition to normal s/c Insulin regime, is given to maintain optimal blood sugar levels.

Seek advice also from DSM / Diabetes Link midwives.

Babies of mothers with diabetes are high risk, and continuous fetal assessment, with low threshold for intervention, is evidence-based practice.

Once in established labour, stable and optimum maternal blood sugar levels, optimise the babies well being post delivery.



	

	

	

	

	The blood glucose concentration should be estimated using the Labour Ward reflectance meter before commencing the insulin infusion. The infusion should start at the corresponding number of units of insulin see 

Sliding Scale   Appendix 2.
If the initial glucose is greater than 22.0 mmol/l seek advice from the Diabetes Team.

The BM glucose should be repeated at hourly intervals and the insulin infusion rate adjusted according to the sliding scale. The principle of management is to maintain blood sugars under 10 mmol/l, throughout labour and avoid any hypoglycaemic episodes.

N.B.

The standardised insulin infusion prescription chart is based on a presumed insulin requirement of 25-60 units per day and may not be adequate for all individuals. Resistant patients (such as those who are pregnant, obese, in shock, severely ill or receiving steroids) may require 2-4 times more insulin than the usual rates, whilst very small patients or those with renal insufficiency may require much less. Insulin sliding scale infusion prescription charts should be adjusted accordingly and when unsure advice sought from the Diabetes or Obstetric team.


	The glucometer on the labour ward, is calibrated as per protocol. 

Hyperglycaemia, and potential ketonuria is a high risk to the fetus.

Evidence based practice.

Insulin resistance due to the anti-insulin activity of the placental hormones, complicate all pregnancies for women with diabetes and may require individualised sliding scale regime.



	

	

	
	

	MANAGEMENT AFTER DELIVERY
Vaginal Delivery

The patient should stay on the labour ward while continuing with the insulin infusion. Once stable the infusion can be stopped but continue to monitor the blood sugars 4 hourly. They should have their normal pre-pregnancy insulin subcutaneously prior to a meal. The IV infusion can be discontinued about 30 minutes after they have eaten. Repeat renal profile and blood sugar within 24 hours of delivery.

Caesarean Section
After delivery the mother will be returned to the labour ward. Continuous insulin infusion and IV glucose is maintained until the patient can eat meals again. It can then be stopped and the appropriate insulin injection given half an hour before eating or with the food if an analogue.
Gestational Diabetic women

Treatment of gestational diabetes should be stopped immediately after delivery unless otherwise stated by the Consultant. Patients should monitor their own glucose pre-prandially for the first 2 - 3 days to ensure they do not require treatment for hyperglycaemia. 

The Diabetes team should review these patients at 6 weeks with the results of fasting plasma glucose available (for interpretation of blood test - see Appendix 3).

Contraception                                                        
All methods of contraception are acceptable. The progestogen only (mini) pill has no significant effect on carbohydrate or lipid metabolism and may be used by diabetic women both during breast feeding and long term. Modern low dose combined oral contraceptive preparations also have minimal effect on lipid and carbohydrate metabolism and, in the absence of other risk factors, they can be used especially in younger pre-gestational diabetic women and those with a history of gestational diabetes, provided that lactation has ceased.

Some diabetic women because of the potential risks associated with hormonal contraception may prefer barrier methods or the rhythm method. Intrauterine contraceptive devices may be used although there is slight concern about the risk of infection. Interval sterilisation should be considered in the diabetic who has completed her family


	To encourage mobility and bonding with baby. 

INFUSION RATE OF GLUCOSE 10% SHOULD BE HALVED AFTER DELIVERY TO 50ML PER HOUR.

Once able to tolerate drink and food, discontinue sliding scale.

If LSCS late pm or during the night, continue with sliding scale until morning, and re-commence s/c insulin with breakfast.

Once the baby and placenta are delivered, in 95% of women with gestational diabetes, blood sugar levels return to normal range.

Post-natal assessment for Type 2 Diabetes, and life style changes

Oral contraception may affect blood sugar levels.

Effective contraception is extremely important for women with diabetes, to enable them to plan their pregnancy. 

Most importantly to seek pre-conceptual advice and counselling



	The Newborn

There is always a risk of hypoglycaemia and hypocalcaemia developing shortly after birth in the babies of diabetic mothers.  A Neonatal SHO should attend all deliveries of type 1, type 2, and GDM mothers. The baby should be observed closely for the first 24 - 48 hours. Admission to the Newborn Unit is not routine and is at the discretion of the neonatal registrar. If Midwifery staff have any concern at all about infants of diabetic mothers, they should immediately discuss with the neonatal team.

Breast-feeding should be encouraged and babies should be offered a feed within the first 2 hours after birth. True blood or plasma glucose neonatal readings should be measured soon after birth and initially hourly for 3 h and subsequently every 6 h until 24 h.

Some types of blood glucose test strips are inaccurate at low concentrations and if a measurement of less than 2.7 mmol/1 is obtained a confirmatory blood or plasma glucose measurement should be obtained. Symptomatic hypoglycaemia should be treated promptly with an intravenous injection of dextrose followed by an infusion of 6-10 mg/kg/min which can thereafter be gradually reduced. A sustained blood glucose of less than 2.2 mmol/1 on the first day or less than 2.6 mmol/1 subsequently, should be treated either with an increased intake of milk (e.g. ‘top up feeds’ via naso gastric tube) or intravenous glucose infusion even in the absence of symptoms.

Respiratory distress syndrome (RDS) and polycythaemia are both less common with good control of the maternal diabetes. Factors that predispose to RDS such as preterm delivery, Caesarean section, hypothermia (discourage early baths!), and asphyxia should be avoided if possible. Surfactant should be administered early if the baby develops symptoms of RDS and requires tracheal intubation.

The baby should be examined in the first 24 hours to exclude congenital abnormalities especially those involving the heart, spine and gastrointestinal tract. Jaundice is more common, especially in the presence polycythaemia, and may require treatment. Phototherapy appropriately applied will usually suffice. Polycythaemia will require treatment, if severe


	Infants of mothers with diabetes are at risk of hyperinsulinaemia, and if blood sugars are persistently low, will need admission to NBU.

Breast-feeding is encouraged, but due to potential hyperinsulinaemia of the neonate, an additional top up of milk feed may be needed to maintain safe blood sugar levels.

Persistent hypoglycaemia of the neonate, untreated may have a detrimental effect on the brain.

Babies of mothers with diabetes, may be large for dates (macrosomic), but their organs are often less mature.

Betamethasone is given to the mother as per protocol, for pre-term delivery.

Incidence of congenital abnormalities in diabetic women, with a high HbA1c prior to conception, is markedly increased.



	

	

	

	ACTION
	RATIONALE

	Breast Feeding
Breast-feeding is to be encouraged in diabetic women. It is thought to provide antibodies that may help protect against the development of diabetes as well as other benefits. 

Breast-feeding will lower maternal blood glucose levels. This is especially significant in women with type 1 diabetes. 

The insulin dose post-partum should be reduced to pre-pregnancy doses as a matter of routine, but if breast-feeding, usually a further 10-20% or more reduction in insulin doses may be required. 

Women who have type 2 diabetes who take oral hypoglycaemic agents, when not pregnant should remain on Insulin until they stop breastfeeding.

SCREENING FOR GESTATIONAL DIABETES

Clinical Risk factors

Previous baby greater than: 4000g

Previous unexplained stillbirth

First degree family relatives who are diabetic

Polyhydramnios

Obesity - Body Mass Index (BMI) greater than: 30 kg/m2
Afro-Caribbean and Asian Mothers

Maternal age 40 or more at delivery

Polycystic ovarian syndrome

Screening Protocol

Interpretation of glucose measurements are shown in Appendix 3

1.  Urine should be tested for glycosuria at every antenatal visit.

2.  Timed random laboratory blood glucose          measurements can be made:

(a) Whenever more than one episode of glycosuria (1+ or more) is detected 

      3) Fasting Blood Glucose at 28 and 34 weeks

         gestation in women with pre-existing risk factors.
 4) A 75 g oral GTT with laboratory blood glucose     

measurement should only be performed (at less than 36 weeks gestation) if the timed random blood glucose concentrations are:

(a) 6.1-6.9  mmol/l in the fasting state 

     or 6.1-11.0 mmol/l 2hr. after food 


        (b) 7.0-11.0  mmol/l within 2 h of food.
	Women with Diabetes are very motivated to breast feed.

CHO and fluid intake needs to be increased, especially during the night.

Hypo’s are very common post-partum and advice from the DLM team, will improve this management.

Oral hypoglycaemic agents not recommended to be taken when breastfeeding.

As per multidisciplinary team guidelines.

Glycosuria is a low sensitivity for gestational diabetes, however should not be ignored.

Fasting blood glucose sensitivity: 75%

G.T.T. is not well tolerated in late pregnancy.

Refer to Appendix 3 



	ACTION
	RATIONALE

	 If the timing of a random glucose is unknown then 

          preferable to repeat as a fasting glucose.

6) If gestational diabetes was found in a previous pregnancy a G.T.T. should be performed at 28 weeks.   Intuitively it would be advisable for these patients to      start blood glucose monitoring and follow dietary recommendations.  This may be commenced through  primary care.

Women more than 36 weeks gestation should not have a GTT. They will be managed on the basis of a pre- and postprandial glucose series. They should be seen as soon as practical on the Maternity Day Assessment Unit, by Denise Spendlove, or a D.L.M. for blood glucose monitoring. 

The results are to be recorded in the mother’s notes. She should then seen in the next Joint Diabetes pregnancy clinic for review.

If the timed random glucose concentration exceeds 11.1 mmol/l   then the G.T.T. should be omitted and pre- and post-prandial blood glucose measurements and an appropriate diet should be advised to assess the need for Insulin.


	Sensitivity poor with R.B.G.

Individualised management.

G.T.T. or H.B.G.M. may be given at any stage in subsequent pregnancy.

Women do not tolerate G.T.T. at later then 36 weeks of pregnancy, and will delay management.

R.B.G. at any time greater than 11.1mmol is diagnostic of Gestational Diabetes.



	Management Of Diabetic Ketoacidosis In Pregnancy

Pregnant women presenting with diabetic ketoacidosis should be managed according to the standardised Trust medical protocol a summary of which is described below.

The on-call medical Registrar or Consultant should be involved in the patient’s management together with the on-call Obstetric Consultant.

Initial Investigations

· Capillary blood glucose level 


(Most glucose meters record to a maximum of 33.3 mmols/l. Readings above this level are denoted as HI on the meter)

· Laboratory blood glucose level

· U&E's (include creatinine)

· Venous bicarbonate

· Arterial blood gases


pO2


pCO2 

                          pH 

· Full blood count (may be delayed to laboratory working hours)

· Cardiac enzymes (where clinically indicated)

· Urine ‑ test for ketones

· ECG (where clinically indicated)

· Septic Screen

Screen before starting antibiotics. 


Chest x‑ray 


MSU 

                          Blood culture 


Culture of throat, sputum, wound and stool specimen (if indicated)

Blood Glucose Monitoring (bedside) 

· Test capillary blood glucose levels hourly and adjust insulin infusion according to prescription chart.

· Overview of the levels of control and required insulin infusion rates should be made approximately every 12 hours to facilitate re-prescription of an appropriate, individualised glucose, insulin and potassium regimen.

Serum electrolytes
Potassium)


Glucose)

Sodium)

Bicarbonate)        2, 4, 8 hours then as clinically               indicated.

Blood Gases
Repeat arterial blood gases as clinically indicated (serum bicarbonate levels are just as helpful as arterial pH in monitoring improvement in acidosis)

Cardiac Monitoring ‑ continuous monitoring advised

CVP
Indicated in the following situations:

Hypotensive patients


Patients where critical fluid balance monitoring is  needed, e.g. cardiac failure


Fluid Replacement

Adequate fluid replacement is vital ‑ most patients are often fluid depleted by 5 litres or more. A typical regimen would be:

FLUID REPLACEMENT

Quantity of Fluid
Type of Fluid

1.5 litre in first hour

1.0 litre  next 2 hours

1.0 litre next 2 hours

0.9% sodium chloride initially

Once  BGL’s are <=14mmol/l and stabilised, fluid should be changed to 5% glucose and 20mmol KCL/l thereafter

Subsequent fluid replacement and maintenance will depend on clinical situation.

Insulin Infusion For Diabetic Ketoacidosis

Prepare as a 1 unit per ml solution in 0.9% sodium chloride as described under section Intra-Partum Care above and administer by continuous intravenous insulin infusion in a separate pump. See Appendix 2.


	DKA represents a high risk to both the mother and the fetus and intensive fetal surveillance should commence.

As per Insulin sliding scale protocol.

Fluid replacement may vary depending upon:

· Degree of hypotension

· Presence of cardiac failure

· CVP measurements.
Patient may be depleted by 5 litres or more.



	

	

	

	

	Fluids in Hyperglycaemic Emergency

· If being commenced on insulin sliding scale infusion for a hyperglycaemic emergency, sodium chloride 0.9% may be used initially. 

· Once glucose levels have fallen to less than or equal to 14mmol/l and have stabilised, 5% glucose and 20mmol KCl/L should be used thereafter. If blood glucose levels rise after this because of glucose use the insulin sliding scale should be individualized.  

POTASSIUM AND BICARBONATE

Potassium supplements (await initial electrolyte results)

Give 20 mmols per hour

Adjust dose according to subsequent serum levels

Sodium Bicarbonate

Is only recommended:

If pH less than 6.9 

Give 100 ml of 8.4% Sodium Bbicarbonate 

or 

500 ml  of 1.4% Sodium Bicarbonate


	The aim of therapy is to provide glucose, insulin and potassium therapy as a combination.

Omit if serum potassium greater than 6.0 mmol/l

Usually the pH will improve spontaneously with fluid / insulin replacement



	OTHER ASPECTS OF TREATMENT

NG tube

Not routine unless clinically indicated

e.g. persistent vomiting or reduced conscious level

Urinary catheter
Indicated if anuric for 3 hours or earlier if deep coma

Antibiotics
Given routinely ‑ e.g. Intravenous Cefuroxime

(occult infections are common precipitants of DKA)

Anticoagulants (prophylactic heparin ‑ 5000 units BD)
May be indicated in the following situations ‑

Prolonged or deep coma

Hyperosmolality

Those patients with significant previous thrombolytic disease.

'Back to normal'

Resume diet as soon as possible, e.g. when nausea and vomiting subsided and acidosis resolved.

Removing the Sliding Scale

Resume the usual insulin regimen as soon as the patient can tolerate diet ‑ give 20‑30 minutes prior to meal. Remove the intravenous infusion 30 minutes after subcutaneous human insulin injection or at the same time as analogue insulin.

Ensure ALL patients with DKA are referred to the Diabetes team as soon as possible. Involve the new patient with their first subcutaneous insulin injection where appropriate.


	Mobilise as soon as possible.

For multidisciplinary management decision.



	Post-pregnancy Counselling 

This will be conducted at six weeks postpartum within the Joint Diabetes Clinic or clinic held by Diabetes Specialist Midwife. 

These appointments should be booked at the time of discharge from hospital following delivery.

The issues to be raised are as for the pre-gestational diabetic patient. 

In addition, for women with gestational diabetes a 

fasting blood glucose will be arranged. Those patients who fall between a normal and diagnostic diabetic glucose level will go on to formal glucose tolerance testing. 

Those with a normal glucose concentration will be advised of increased risk of subsequent development of diabetes. 

They should be encouraged to maintain normal body weight and restrict excessive intake of refined glucose to reduce the risk. They will be advised to have an annual fasting blood glucose measured as well as to report for testing should they develop typical hyperosmolar symptoms. 

	Appropriate time post delivery, due to hormonal influences of pregnancy.

They will be advised suitably about issues such as future pregnancies.

F.B.S. may be taken within the primary care setting, easier for patient compliance.

Healthy lifestyle changes to minimise risk of developing Type 2 Diabetes.
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Commencing Insulin in Pregnancy Booklet
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APPENDIX 1

	Capillary Glucose

(mmol/l)
	SUB-CUTANEOUS INSULIN

(units of actrapid or Humulin S)

	<10
	0

	10.1 – 15.0
	2

	15.1 – 20.0
	4

	20.1 – 28.0
	6

	> 28.0
	Change to IV sliding scale regimen


Table 2.  Two hourly insulin subcutaneous sliding scale
APPENDIX 2

INSULIN SLIDING SCALE

Intravenous Insulin sliding scale
	Blood Glucose (mmol/l)
	Insulin Infusion Units/Hour
	
	ADDITIONAL ACTION

	
	standard
	Individualised (1)date …………
	Individualised (2) date- .

……….
	

	Less than or equal to  3
	0.5
	
	
	 Re-check in 30mins.  If two consecutive results  

are less than 3mmol/l -  alert doctor 

	3.1 - 6.0
	1.0
	
	
	

	6.1 - 9.9
	1.5
	
	
	

	10.0 - 14.0
	2.0
	
	
	

	14.1 - 22.0
	4.0
	
	
	

	Greater than or equal to 22.1
	6.0
	
	
	    Alert Doctor in order that an individualised prescription can be writen*


· Prepare 50 units soluble insulin (eg Actrapid) into a 50ml syringe

· Make up to 50ml with sodium chloride 0.9% (i.e. 1unit soluble insulin in 1ml normal saline)

· Mix thoroughly and administer via Bionectar Y tubing (Octopus) 

· Commence an infusion of 10% glucose at a rate of 100mls per hour.  Do not alter this

· Assess potassium level and ensure appropriate potassium replacement alongside insulin therapy for routine cases as per table below:
	Serum Potassium
	KCL to be administered with glucose via premixed bags

	3.5-5.4 mmol/l
	20mmol/l  ( 10mmol per 500ml.)

	>5.5mmol/l
	0


· For acutely unwell patients clinical judgement will need to be used as some patients may have increased potassium requirements.


N.B. Use Sodium Chloride 0.9% for Oxytocin Infusion via a separate cannula.

APPENDIX 3

DIAGNOSIS  OF GESTATIONAL DIABETES

	
	Glucose mmol/L
	Classification
	Further Action

	Interpretation of Fasting glucose result
	<6.1


	Within normal limits
	None

	
	6.1 – 6.9


	equivocal
	Recommend OGTT

	
	7.0


	Gestational diabetes
	Refer patient to Diabetes Centre

	Interpretation of timed random glucose result
	
	
	

	within two hours of food
	<7.0
	Within normal limits
	No further action

	
	7.0 – 11.0
	Equivocal
	Recommend OGTT

	more than two hours after food
	6.1
	Within normal limits
	No further action

	
	6.1 – 11.0
	Equivocal
	Recommend OGTT

	At any time
	11.1
	Gestational Diabetes
	If symptomless confirm with fasting glucose

	Interpretation of glucose result following a 75g oral glucose tolerance test during pregnancy
	Fasting glucose 7.0mmol/L
	Gestational diabetes
	Refer patient to Diabetes Centre

	
	Glucose 7.8 mmol/L two hours post an OGTT (even if the fasting glucose <7.0)
	Gestational diabetes
	Refer patient to Diabetes Centre

	Interpretation of fasting glucose result 6 weeks post partum
	<6.1
	Within normal limits
	Check fasting glucose once a year

	
	6.1-6.9
	Impaired fasting glycaemia
	Restricted CHO diet.  Repeat fasting glucose once a year

	
	7.0
	Diabetes
	


Appendix 3:  Interpretation of glucose measurements     

 APPENDIX 4   GLUCOSE RECORD (on iv therapy)
name       

hosp number


 DAY 1   (     /      /      )                  




DAY 2
(     /     /     )

	time
	glucose (mmol/L)
	insulin (unit/hr)
	Signature

	00.
	
	
	

	01.
	
	
	

	02.
	
	
	

	03.
	
	
	

	04.
	
	
	

	05.
	
	
	

	06.
	
	
	

	07.
	
	
	

	08.
	
	
	

	09.
	
	
	

	10.
	
	
	

	11.
	
	
	

	12.
	
	
	

	13.
	
	
	

	14.
	
	
	

	15.
	
	
	

	16.
	
	
	

	17.
	
	
	

	18.
	
	
	

	19.
	
	
	

	20.
	
	
	

	21.
	
	
	

	22.
	
	
	

	23.
	
	
	


	time
	glucose (mmol/L)
	insulin (unit/hr)
	Signature

	00.
	
	
	

	01.
	
	
	

	02.
	
	
	

	03.
	
	
	

	04.
	
	
	

	05.
	
	
	

	06.
	
	
	

	07.
	
	
	

	08.
	
	
	

	09.
	
	
	

	10.
	
	
	

	11.
	
	
	

	12.
	
	
	

	13.
	
	
	

	14.
	
	
	

	15.
	
	
	

	16.
	
	
	

	17.
	
	
	

	18.
	
	
	

	19.
	
	
	

	20.
	
	
	

	21.
	
	
	

	22.
	
	
	

	23.
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