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How to adjust insulin doses

It is important to understand how the different types of insulin work.

Basal or long-acting insulin — usually Glargine or Tresiba

This is the background insulin; it keeps the blood glucose levels steady
overnight and between meals.

Glargine is usually given once a day and works for 20—24 hours.
Tresiba is also given once daily but can work for up to 42 hours.

Bolus or food insulin — usually Novorapid or Fiasp

This is the insulin given with meals and any snacks containing
carbohydrates (carbs). It starts to work within 10-15 minutes of being
injected, peaking at 1-2 hours and has stopped working by 3—4 hours.

Insulin to carb ratio

This is the number of grams (g) of carbs covered by 1 unit of bolus insulin.
The ratio is written as 1 unit: X grams carbs.

The dose of bolus insulin (units) = amount of carbs eaten (grams),
divided by () the number of grams covered by 1 unit of insulin.

For example:
You plan to eat 60g of carbs

Ratio 1 unit: 20g carbs
Dose = 60g divided by 20g
= 3 units (Novorapid)
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Blood target (BG) target

When using a meter, the target range will be set at 4—7 millimoles (mmol).
This is what you are aiming for on waking up in the morning and before
meals.

Insulin sensitivity/ correction factor

If the blood glucose level is above the target range pre-meal, additional
insulin will be needed to bring it back into the target range.

The insulin sensitivity ratio (or correction factor) is how many mmol 1
unit of fast-acting insulin will make glucose level drop by.
It is written 1unit: X mmols

Example:
You need to work out how much the glucose needs to come down by:

If 16mmols before a meal and you want to bring down to 6mmol
16 — 6 = 10 mmols

Ratio 1 unit: 5 mmols

Dose = 10mmols divided by the ratio which is 5

= 2 units

When a meter is used to calculate the bolus dose of insulin for a meal or
snack, it will consider the blood glucose level, the carbs to be eaten and
the target range.

How do | adjust insulin doses?

The key to managing blood glucose levels is to review the levels regularly,
either by downloading the meter onto Diasend/Glooko or by keeping a
written glucose record diary.

Adjusting the BASAL (long-acting) insulin

Basal insulin should keep the blood glucose level steady overnight with
very little change between the reading before bed, and on waking in the
morning. It should also help to keep the pre-meal levels in target.
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In the table below, the blood glucose level is rising overnight:

Before Before Before Before bed
breakfast |lunch evening meal

Mon 10 6.5

Tue 9 5.2

Wed |7.5 4.8

Thurs | 11 7.2

This is happening several nights a week, suggesting that the basal insulin
dose is too low and will need to be increased.

In the table below, the blood glucose level is falling overnight:

Before Before Before Before bed
breakfast |lunch evening meal

Mon 6.9 11.6

Tue 3.8 6.2

Wed |34 7.2

Thurs | 5.2 10.2

This is happening several nights a week, suggesting that the basal insulin
dose is too high and will need to be decreased.

Guide to increasing/decreasing the long-acting insulin dose:

Current dose Recommended change

Less than 10 Increase/ decrease by 0.5 units (half
a unit)

10-20 units Increase/ decrease by 1 —1.5 units

>20 units Increase/ decrease by 2 units

Adjusting rapid acting insulin (Novorapid)

To check if the bolus dose of insulin is correct, you need to look at the
blood glucose levels before, and 2 hours after a meal.

It is important that the level is in the target range before the meal to do this
effectively.
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If you notice a pattern where the blood glucose repeatedly goes up or
down 2 hours after a meal, by more than 2 mmols, you may need to adjust
the insulin to carb ratio.

Consider the following key questions before making changes:
. Is carb counting accurate?
« Are injection sites lumpy?
. Are the injections being given 10 — 20 minutes before the meal?
« Was any exercise taken during this time? How was it managed?
. Have any injections been missed?

Guide to adjusting the BOLUS dose of insulin
The bolus dose is adjusted by changing the insulin: carb ratio.

Blood Glucose
rising 2 hours |Action Required
after meal

Suggested ratio
change

If on 1 unit for 10

. rams of
Increase the number of units 9

If blood glucose of insulin for everv 10 arams carbohydrates
rises by more of carbs y g increase to 1.5 units

than 2 mmol for 10 grams
above the pre- | (if using MyLife App*)

meal reading Decrease the number of 1 °g— 1:_4 g
. 1.89 — 1:69
grams of carbs that 1 unit of 110 g 1- 8
insulin will cover (The smaller 1j 15 9 . 1‘_129
the number of grams of : 9 : 9
: 1:20g— 1:18 g
carbohydrate per 1 unit of _ _
insulin, the bigger the dose) 1:25g - 1:20 g
’ 1:30 g — 1:25¢g
1:30g — 1:35¢g
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BG falling 2
hours after
meal

Action Required

Suggested ratio
change

If blood
glucose falls
by more than
2mmol below
the pre-meal
reading

Decrease the number of units
of insulin for every 10 grams
of carbs

Or (if using MyLife App*)

Increase the number of
grams of carbs that 1 unit will
cover (The bigger the
number of grams of
carbohydrate per 1 unit of
insulin, the smaller the dose)

If on 2 units per 10
grams of carbs reduce
to 1.5units for 10
grams of carbs.

49— 1:5¢
:6g—1:8¢g
:8g— 1:10g
2129 —1:15¢g
:18g—1:20g
:20g—1:25¢g
:259g—1:30g
:30g—1:35¢g

[EL N G (U U . U U —

*If you want to know about the MyLife App please ask the diabetes team.

Examples:

If the ratio is 1: 5g, you would have 1 unit of insulin for every 5 grams of
carbs, so a meal containing 20 grams would need.

20 grams (carbs) + 5 (the ratio) = 4 units insulin, but if the ratio were 1: 4q,

you would have 1 unit of insulin for every 4 grams of carbs, so a meal
containing 20 grams would need

20 grams (carbs) + 4 (the ratio) = 5 units insulin

Here are some further examples of how to look at the diary or download on

Diasend:
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In this example, blood glucose levels rise after breakfast; this means the
Novorapid before breakfast needs to be increased, by adjusting the
insulin to carb ratio.

Before After Before After Before After

breakfast | breakfast | lunch lunch evening |evening
meal meal

4.2 8.2 6.7 6.3 5.4 6.2

5.6 8.6 7.2 8.6 6.2 7.2

5.2 9.2 6.8 6.2 6.7 7.0

In this example, blood glucose levels rise after the evening meal; the
Novorapid before the evening meal needs to be increased by
adjusting the ratio.

Before After Before After Before After

breakfast | breakfast | lunch lunch evening | evening
meal meal

4.2 6.2 6.7 6.3 5.4 9.8

5.6 5.8 7.2 8.6 6.2 10.2

5.2 7.2 6.8 6.2 6.7 11.0

Here blood glucose levels are falling after lunch; the Novorapid dose
before lunch needs to be reduced, by adjusting the ratio.

Before After Before After Before After

breakfast | breakfast | lunch lunch evening |evening
meal meal

4.2 6.2 6.7 3.8 5.4 7.2

5.6 5.8 7.2 4.2 6.2 8.6

5.2 7.2 6.8 3.2 6.7 7.3
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Getting help and advice with insulin adjustment

Talk to your nurse if you feel worried about changing insulin doses. With
practice, your confidence will grow.

It's important you know how to adjust insulin so you can teach your
child/young person. By the time they move to adult services, young
people should understand glucose patterns and adjust insulin
themselves.

Make small changes and make only one change at a time so you know
what is working.

Check in 3 days to see if the change has worked. If it hasn’t worked,
have another look at glucose patterns and make another change.

Make time each week to look at the blood glucose diary/meter
download and discuss any changes with your child/young person.

Don’t wait until the next clinic appointment if you have high blood
glucose levels. Early discussion can prevent problems and keep
glucose levels and HbA1C (average blood glucose level) stable.

Phone your diabetes nurse if you are not sure what to do next.
Remember, you can get in touch if you need help.

The Trust has access to interpreting and translation services. If you need
this information in another language or format, please contact
024 76 96 7230 and we will do our best to meet your needs.

The Trust operates a smoke free policy.

Did we get it right?

We would like you to tell us what you think about our
services. This helps us make further improvements and
recognise members of staff who provide a good service.

Have your say. Scan the QR code or visit:
www.uhcw.nhs.uk/feedback
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