Guidelines for the Treatment of High Glucose Levels
These guidelines are to be used with the advice from your healthcare team
High glucose levels and ketones occur when there is very little or no insulin in the body. This can lead to diabetic ketoacidosis (DKA), a serious medical problem that requires hospital treatment. The lack of insulin in the body can occur when an insulin dose is missed, you have a growth spurt, when you are ill or have an infection, as usually more insulin is required. Insulin helps glucose leave the blood stream and enter the cells for energy. A lack of insulin means the glucose remains in the blood stream because it cannot enter the cells. The body responds by producing more glucose and eventually breaking down body fat, which after a complex process results in the production of ketones. Ketones are an unhealthy way of providing energy to the cells, because they are very acidic. High glucose levels and dehydration caused by excessive urination and possibly vomiting is a serious medical problem that could lead to death.  

Insulin pump therapy uses fast acting insulin with a short action and duration, unlike longer acting insulin that stay in the body for up to twenty-four hours. This means when there is a problem with insulin delivery the glucose level increase very rapidly, thus reinforcing the importance of glucose monitoring 4-6 times a day. Frequent testing allows early detection of significant changes in the glucose level and a quick response. It is important to identify the possible cause of a high glucose level, BUT remember treat yourself first and worry about the pump after.   

Treating a glucose level 14.0 mmol/l or above when NO ketones are present
1. Check the result is correct by immediately repeating the test.
2. Check for ketones 

3. If the glucose is 14.0 mmol/l or above and no ketones are present immediately take a correction bolus via the pump. NOTE: when using the Bolus Wizard check the settings are correct. 

4. Repeat the glucose test in one hour. If the level is 14.0 mmol/l or above take a correction bolus of fast acting insulin by syringe or insulin pen (not the pump) and check for ketones.
5. Change the infusion set and reservoir and review the pump’s settings. 

6. Repeat the glucose test in one hour.

7. Call physician, GP or Accident and Emergency department immediately if vomiting. 

8. If unwell refer to the section on sick day rules 

Treating a glucose level 14.0 mmol/l or above WITH ketones present
1. If ketones are present give the correction bolus by an insulin pen or syringe, NOT the pump. It is usual to need extra insulin when ketones or infection are present, so contact your heathcare team for advice

2. Change the infusion set and reservoir

3. Check the pump’s settings

4. Repeat your glucose test in one hour. If the level has not changed or is rising inform your healthcare team

5. Drink plenty of liquids that contain no calories for example at least 150ml of water every hour to correct dehydration. Dehydration can occur from excessive urination and vomiting

6. If unwell refer to the section on sick day rules 

If ketones are present or you are vomiting contact your healthcare team or go to the nearest Accident and Emergency Department. If you are drowsy and breathing heavily ring the Emergency Services by dialling 999.

Check:
· The correct basal rate is set

· The correct bolus dose was administered

· The pump’s alarm history to see if an error has been identified

· The infusion set is compatible with the reservoir

· There is no leakage from the infusion set or reservoir

· The infusion set has been primed 

· A fixed prime was given after a new infusion set change

· There are no large air bubbles in the infusion set

· The reservoir has not run empty

· There is no blood in the infusion set

· The cannula has not become dislodged

· The cannula and infusion set has not been in for over 72 hours

· The infusion set has not kinked

· The injection site for signs of irritation, discomfort, scarring or infection

· The battery has not run down

· The pump is functioning properly by carrying out a ‘self test’

· The insulin has not expired, been in use for over one month, near the end of the vial, crystallised, cloudy or exposed to extreme temperatures
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Guidelines for the Treatment of Low Glucose Levels

To be used with the advice from your healthcare team

It is important you check your glucose level a minimum of 4-6 times. This will help you detect any significant changes in your glucose control, so that you can respond quickly. Symptoms of hypoglycaemia may be different on a pump, so if in doubt check your glucose level. 

Treatment of Low Glucose Levels

1. Take 15 grams of a fast acting carbohydrate which is approximately 4-5 glucose tablets, 4-5 fruit pastels, 90ml fruit juice or sugary drink or one and half tubes of hypostop. Please read the label to accurately calculate the dose.

2. Test again in 15 minutes

3. If the glucose level is still 4 mmol/l or less treat as above

4. Always carry a fast acting carbohydrate

Try to identify the cause and take preventative measures:
· Is the correct basal rate set?

· Has the correct bolus been given?

· Does the insulin dose relate to the carbohydrate intake?

· Check the pump’s alarm screen to see if an error has been identified

· Carry out a ‘self test’ to check the pump is functioning correctly

· Has more exercise been taken than usual?

· Have you been exposed to excessive heat such as sauna, bath or sun?

· Always check your glucose level before you go to bed. Confirm the appropriate levels with your healthcare team e.g. not below 7.0 - 8.0 mmol/l for the first few days of starting pump therapy
· Avoid driving until your glucose levels are more predictable. Discuss the appropriate level with your healthcare team; avoid driving if your glucose level is below the recommended level. Monitor your glucose level before you drive. On long journeys repeat the glucose test at least two hourly

· Monitor your glucose level before, during and after exercise

· Carry out an extra test if alcohol has been consumed

· Make sure your family, friends, colleagues or teachers know how to treat a hypo including the administration of glucagons

· Show a family member how to cancel the alarms, suspend and stop the pump

· Set the auto-off safety alarm

· Pre-set the maximum bolus and basal rate

· Consider using other features on the pump such as bolus wizard, temporary basal, different types of boluses
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Sick Day Rules

To be used with the advice from your healthcare team

If you have diabetes you need to take good care of yourself when you have a cold, infection or other illness. Being sick often raises your glucose levels and more insulin is often required. As you start to feel better and the glucose level returns to your usual range the insulin dose can be reduced, often to the original dose. It is important that you do not stop insulin when you are unwell or you could become very ill and require emergency hospital treatment.

If your glucose level is 14.0 mmol/l or above refer to the guidelines on the treatment of high glucose levels and consider increasing the basal rate, insulin carbohydrate bolus and sensitivity factor (correction bolus). Continue taking your insulin and do not disconnect from the pump. 

· Test your glucose level every 1 – 2 hours

· Document your glucose results clearly

· Whilst ill aim for glucose levels between 4.0 to 14.0 mmol/l

· Check for ketones as soon as the illness starts

· If you do not feel like eating, replace your solid food with a sugary drink e.g. sipping fruit juice, eating ice-lollies or soup

· If you can’t eat at all, drink liquids such as water or sugar-free squash
· Extra water and sugar-free drinks are important to avoid dehydration especially if feverish and passing a lot of urine.  Try to drink at least 150ml of water or other calorie free liquid every hour while awake
Consult your diabetes healthcare team if:
· You have ketones

· You are vomiting or too nauseous to eat and drink

· Your glucose level remains 14.0 mmol/l or above

· Your condition does not improve

· If you are not sure about the action to take 
· If you think the illness needs medical treatment such an antibiotic or if you think the illness is getting out of control.

	Pump Tips - Take it Off: Guidelines for temporary disconnection (www.minimed.com)
Whether it's for a day at the beach or because you want to take a "pump holiday" — returning temporarily to injections can be easier when you establish a plan beforehand. The chart below offers guidelines to help you and your healthcare team create a plan for you. Note: The chart assumes that you continue to use your pump insulin (most often fast-acting Humalog® or NovoRapid), but that you are taking it by injection.

When you're off the pump this long. . . 
 . . . make these adjustments
Up to 1 hour

· Testing: Check BG before disconnecting

· Basal insulin: No injections required

· Exercise: Check BG before, midway and after exercise; monitor closely over the 24 hours following vigorous exercise. Decrease dose(s) (basal and bolus) accordingly 

· Bolus insulin: Take injection (or re-connect/bolus) to cover carbs according to insulin-to-carb ratio and based on BG. Take injection(s) (or re-connect/bolus) to correct high BG using correction formula. If BG >14mmol/l, check ketones
Up to 4 hours

· Testing: Monitor BG before disconnecting, before meals and at hour 3-4

· Basal insulin: Take injection equal to missed basal dose. 

· Exercise and bolus insulin: Follow advice above ("Up to 1 hour")
Overnight

· Testing: Monitor BG before sleep, & set alarm to test every 3-4 hours

· Basal insulin: Every 4 hours, take injection equal to missed basal dose

· Exercise and bolus insulin: Follow advice above (see "Up to 1 hour").
Up to 24 hours (or longer)

· Testing: Check BG before meals, every 3-4 hours & before sleep

· Basal insulin: Follow adjustments above (see "Overnight")

· Exercise and bolus insulin: Follow advice above (see "Up to 1 hour")
More than one day

· Testing: Frequent BG monitoring recommended for optimal control 

· Basal Insulin: For convenience, your healthcare team may prescribe longer-acting insulin in place of fast-acting insulin

· Exercise and bolus insulin: Follow advice above (see "Up to 1 hour")



Contact Numbers:

Healthcare team:

24 Hour Medtronic Technical Help Line and Medtronic Customer Services/ordering supplies   : 01923 205167

Useful Internet addresses:

www.medtronic-diabetes.co.uk
www.medtronic-diabetes.co.uk/education

www.pumpschoolonline.com
www.pumpexpeditions.com
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Date of appointment:

DOB:

Contact details:

Consultant:
Medtronic Contact:

Insulin name:
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[image: image2.png]Current information

Insulin sensitivity factor (ISF):

Changes today

Correcting ghucose levels above:

Correcting ghucose levels to:

Target glucose levels:

Insulin to carbohydrate ratio (ICR):

Total daily dose (TDD):

HbAlc:

Frequency of set change:

Frequency of cannula change:

Name of infusion set:
SMBG (min. 4-6 day): Yes/No*
Injection sites inspected: Yes/No*

Set change observed: Yes/No*




[image: image3.png]Carbohydrate Ratio-The Rule 500 (Use with the advice from your healthcare team)
‘The Rule 500 is used to estimate how many grams of carbohydrate one unit of insulin will

cover.

‘The total daily dose (TDD) of insulin s divided into 500 (for NovoRapid & Humalog).
Example:

Total Daily Dose One unit of insulin will cover -
‘Humalog or NovoRapid ‘grams of carbohydrate

20 (500720) - »

50 (500/50) - 10

Your insulin to carbohydrate ratio (ICR):
One unit of insulin will cover approximately

grams of carbohydrate

Insulin Sensitivity Factor-The Rule 100 (Use with the advice from yous healthcare

team)

‘The Rule 100 is used to estimate how much one unit of insulin will lower the glucose level.

Divide the total daily dose of insulin into 100
Example:




[image: image4.png]Total Daily Dose One unit of insulin will lower the

‘Humalog or NovoRapid glucose level by approximately
20 (100720) - 5.0 mmol/l
50 (100/50) - 2.0 mmoll

Your insulin sensitivity factor:

One unit of insulin will lower your glucose level by approximately .........mmol/l
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[image: image6.png]Insulin Sensitivity Factor:

(Estimated BG drop per 1U of insulin)

The 100 Rule:
ISF = 100
Total Daily Dose

Pump TDD ~ Estimated BG drop per 1U insulin
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[image: image7.png]Dear Sir/Madame

Re: Name

Address

Dr working at
Type 1 diabetes mellitus. He/she is currently using a Medtronic MiniMed insulin infusion

‘pump and performs self-glucose monitoring by finger prick samples.

Hospital is treating this patient for

Tt is essential that he/she have in their possession at all times the insulin pump and supplies.
‘The supplies consist of infusion sets, reservoirs, insulin, batteries (AAA) insulin syringes
and/or insulin pen, pen needles and the equipment to test their glucose level such as a
glucose monitor, test strips and lancets.

Low glucose levels are always a possibility requiring immediate treatment with glucose
tablets or an alterative substitute. He/she has been advised to carry a ‘GlucaGen HypoKit'

to treat severe low glucose episodes.

If you require any additional information regarding the equipment being carried please do
not hesitate to contact me.

Yours sincerely




      Diabetes Specialist Nurse.
[image: image8.png]Part 2: Patient information
Section D: Training Guidelines for the Paradigm Insulin Pump

‘The pump training programme will vary according to your individual needs. The number of
‘appointments and the time required should be discussed with your healthcare team. You
‘may prefer the option of using normal saline (sterile salt water) in the pump before using
insulin, 50 you can become famliar with the features of the pump, inserting an infusion set
and using the appropriate insertion device.

During the first few days of pump therapy we recommend glucose measurements be taken
every two hours during the day and three hourly overnight. Additional testing will be
required if the glucose level falls outside your agreed targets. Monitoring can be reduced toa
‘minimum of four to six times a day when the levels have stabilized.

You may benefit from taking a couple of days off work to keep a closer eye on your diabetes
control and to address any problems that could occur. It is highly recommended that you do
not drive until your diabetes control s stable. The following information s a guide of what to

expect at your appointments.




[image: image9.png]‘The training programme will include:

Changing the batteries
Setting the bolus and basal rates

‘Using the bolus history and total daily screens

Setting U100 fast o regular acting insulin

Preparing the reservoir and infusion set
Rewinding and priming the infusion set

Selecting a suitable injection site, infusion set and insertion device
Set insertion

Fixed prime to clear the air in the cannula

Using the infusion set’s quick release system

Running the pump’s ‘self test’ programme

Identifying and stopping the alarms and using the alarm history screen
Stopping, suspending and restarting the pump

Setting the maximum bolus and basal rate

Using the backlight

Using the temporary basal rate (% and units)

‘Using the Bolus Wizard

Using the audio bolus and vibrate mode

Using personal basal pattems

Using the auto off

Using the pump block

Using the remote control

Using the glucose reminder

‘When to use the ‘clear’ option on the pump




[image: image10.png]‘The following will be covered:
o Battery life
« How often to change the infusion set and rotate the injection sites
* Reducing the risk of infection
* How long you can stay disconnected from the pump
* Glucose monitoring
* Treating low and high glucose levels, diabetic ketoacidosis and ‘sick days’
o Action plan of when and how to retum to conventional injections
« Pregnancy and preconception (where appropriate)
« Living with the pump such as driving exercise, sleeping and travel




[image: image11.png]During your appointments you will be asked to:
o Change the batteries
« Change the date and time on the pump
« Prepare the pump, reservoir and infusion set prior to insertion
o Select a suitable site and insert the cannula
« Programme the prescribed basal and bolus dose of insulin
« Programme multiple basal rates
« Identify the meaning, probable cause, and action to be taken for all alarms
«  Describe the treatment of low and high glucose and ‘sick day’ rules
« Describe how to calculate and when to give a correction bolus
« Usethe pump's ‘self test' feature




[image: image12.png]Before using insulin in the pump it is important:
* You practice everything you have been shown such as filling the reservoir, changing.
the infusion set and changing the pump screens, If you are having difficulty you may
‘prefer to continue with normal saline until you become more confident.
« You have thoroughly read the literature and manual provided with the insulin pump.

‘The day you start insulin in the pump:
Providing you are confident and the healthcare team agree you can use insulin in the pump
and stop your conventional insulin injections. Please discuss with your healthcare team the
insulin dose to be taken the night before and the day of appointment.

Please bring to your appointment:
A 10ml vial of NovoRapid or Humalog
Abox of ketone testing strips
* Glucose meter, strips, lancing device, lancets and glucose quality control solution
* Quick acting carbohydrate such as glucose tablets.
« The pump, batteries, insertion device and infusion sets




Is the glucose level (BGL) 14.0 mmol/l or above?





YES 


Check for ketones





NO 


No action 








No





Yes





Are ketones present?





Firstly give a correction bolus using the pump. 


Secondly try to identify the cause of the high reading 





Are you feeling drowsy, vomiting or breathing heavily?





Yes





No





Repeat the test in one hour & then refer to the blue section below





Give a correction bolus using an insulin pen or syringe, NOT the insulin pump


When ketones or an infection are present extra insulin is usually required, discuss this with your healthcare team


Change the whole infusion set and reservoir


Drink plenty of liquids that contain no calories, for example a glass of water every thirty minutes


Try to identify the cause of the high reading


Repeat the flow chart until the glucose level is under 14 mmol/l





No immediate action. 


Test before next meal





Yes





No





Is the level still 14.0 mmol/l or above?





Go to the nearest


Accident & Emergency Department or


Ring 999





Step 1: Is the glucose level 4.0 mmol/l or less?





NO


No Action 








Step 2: Yes		





Is help required from another person to treat the hypo?





Yes





No





If you are assisting the person with a low glucose:


Can they eat or drink?





Step 3; Take 15 grams of a quick acting carbohydrate, which is approximately, 4-5 glucose tablets, one and a half tubes of hypostop, 90mls of fruit juice or sugary drink (check the label to confirm the dose)





No





Yes; go to Step 3





Step 4; Repeat the glucose test in 15 minutes





If Drowsy or Unconscious


Lie the patient on their side in the recovery position 


Administer glucagon


Switch off the pump


Call an ambulance








Is the glucose level still below 4.0mmol/l?








No





 Yes





Repeat Steps 1 to 4 until glucose is over 4.0  mmol/l





Try to identify the cause of the low glucose level 








