
*Innolets need 6mm pen needles due
to the 'platform' that rests on skin.
It is disposable like other pens.

Rapid acting analogue insulin
Short acting soluble human insulin

Intermediate acting human isophane insulin
aka Neutral protamine hagedorn (NPH)

Long acting basal analogue insulin

Metformin:
- Continue in normal and overweight pt's.
- Has CVD risk protection.
 
Gliclazide:
- Continue or ↓ dose if on once daily intermediate acting/NPH
or analogue insulin.
- If on any other regime, stop.
 
GLP-1:
- Requires careful monitoring, usually under specialist
care.
 
Gliptin
- Can continue as ↑ insulin sensitivity OR stop.
 
Pioglitazone:
- Stop as risk of fluid retention and wt gain.
 
SGLT2:
- Can continue.

- These insulins have a rapid acting insulin and
the same insulin in a long acting form mixed together.
- The number refers to the % of rapid acting insulin. - These insulins have a short acting insulin and

an intermediate insulin mixed together.
- The number refers to the % of short acting insulin.

- If cannot tolerate food, they must obtain carbohydrates from alternatives.
- Try to consume 2-3 servings, 4-5 times per day.
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Read the disclaimer at medimaps.co.uk/disclaimer 
References: 
See bottom left corner.
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LYPOHYPERTROPHY:
- Warn if they are injecting and less pain at that site, may well 
be injecting into lump of fat.
- If you tell them to move away from a site of lipohypertrophy, they
must reduce dose by 20-30%.
- Takes months/yr's to go resolve.

MONITORING ONCE INITIATED:
- If on long acting insulin then might just need 1 test a day.
- If on multiple injections then will need to test before each meal.
 
- 2-3 times / week might be enough if elderly patient in care home, not active, on a long
acting insulin.
- If on novomix 30 etc then would have to monitor every day.

- Insulin is a hormone that acts like a key.
- It opens the locks on the outside of cells, so glucose
can go inside to provide energy.
- There is always a background level of insulin
released from the pancreas (which is the factory
where the insulin is made). When you eat, a short
sharp burst of extra insulin is made to put all the
glucose from the food into the cells (see graph).

DEMONSTRATION:
- Store all insulin in fridge (not the freezer !).
- If frozen, discard.
- Can keep the currently used insulin at room temperature for 28/7.
- Only use 4mm needle. Risk of going into muscle with any longer needle. Remember the
needle only needs to go under the skin, and no one has 'thick' skin.
- Use a real pen needle so they know how it feels.
- If an intermediate/NPH insulin, need to roll the pen to mix it (do not shake it).
- Prime the device. So inject a 2 unit dose into the air (air shot).
- Now dial up the dose required.
- Go in at 90o. No need to pinch the skin with this size needle.
- Rotate around thigh or abdomen (keep away from the umbilicus).
- Can alternate Lt and Rt side with each injection OR stick with one side (rotating within
the same side) for 1 week and then the other side for the following week.

- Use analogue if:
- Carer would have to inject intermediate insulin twice a day.
- District nurse has to do home visit to inject.
- Lifestyle restricted by recurrent hypoglycaemia.
- Would be on intermediate insulin twice a day and on orals.
- Does not reach their HbA1c target due to hypoglycaemia.
- Travelling/crossing over time zones a lot (easier to adjust).
- Shift workers.

- Use basal plus regime if post prandial high BM's.
- One dose of a intermediate/long acting insulin & one 
extra dose of rapid/short acting insulin with largest
meal.

TELLING OTHERS:
- For safety reasons, advisable to tell people around you of the diagnosis.
- e.g. Family, friends, work etc.
- What to look out for in terms of hypo's, and what they should do.
- Holiday insurance.
- Life insurance company.

SHARPS DISPOSAL:
- Never reuse a needle.
- Can cause abscess.
- Tell them where to take sharps bin when full.

TRAVEL ABROAD:
- Put all the insulin in hand luggage, else will freeze in cargo section of aeroplane.
- Use a insulin cold bag (e.g. Frio brand) to store it during the flight.
- Take all needles etc in hand luggage.
- Can use small disposable needle clipper.
- Go to website [ diabetestravel.org. ]  to decide about adjusting doses and timings based on
time zones crossed.
- Might need to adjust the insulin themselves if on active or hot holiday.

DRIVING:
- Four times more likely to have RTA.
- Tell insurance company.
- Tell DVLA.
- Ensure not class 2 vehicles (need referral to 2o care).
 
- BM should be ≥ 5 before driving.
- Check every 2 hrs if still driving.
- Carry lucozade, glucose tablets in car.
- If have hypo (BM < 4), stop driving. Remove key. Move to passenger side.
- Treat hypo.
- Do not drive for 45 min.
- You must inform DVLA of any hypo while driving.
- If class 1: Must inform DVLA if have ≥ 2 severe hypo's (i.e. required the assistance
of another person) in the past 1yr, even if occured while not driving. Must stop
driving until DVLA allow.
- If class 2: Must inform DVLA if any severe hypo's in the past 1 yr, even if occured
while not driving. Must stop driving until DVLA allow.

EXERCISE:
- Can lower the glucose and so lower the insulin requirement.
- So might need to decrease the insulin or increase the carbohydrate intake.
- Depends on intensity and duration fo the exercise.
- Can use websites to help guide [ excarbs.com , runsweet.com].

PHARMACY:
- Always order in good time.
- Never run out of insulin, as will get sick and end up in hospital.
- Always check the insulin by opening the bag the pharmacy gives to you there and then.
- Easy to get the wrong type, and end up seriously ill.
- If you take it home and it's wrong, and then return it, they are required to throw it in the
bin by law i.e. it gets wasted.

STARTING DOSE:
 
NPH INSULIN =
- Should use wt to decide total daily dose of insulin.
- Wt (kg) x 0.2 = total daily insulin dose.
- If frail, elderly or <50kg use wt (kg) x 0.1 = total daily insulin dose. 
- Try to avoid the usual starting dose of 6 - 10 units, better to use wt.
- Timing is OD with evening meal if raised fasting BM's (pre-breakfast).
- If fasting BM's not too high, start at the lower end of the range e.g. 6 units.
- If fasting BM's through the roof, use higher end of the range e.g. 10 units
 
- 6-10 units OD pre-breakfast if fasting BM normal, but BM rises through
the day.
 
- Can be given BD if high fasting BM's, but also high BM's through the day.
- Give 6 - 10 units pre-breakfast and pre-evening meal. Stop gliclazide.
 
LONG ACTING ANALOGUE INSULIN =
- 6 - 10 units OD at bedtime.
- Can be given in morning if desired.
 
CONVERTING FROM ALTERNATIVE REGIME =
- If BD dose of NPH and changing to OD dose of Abasaglar or Semglee,
↓ dose by 20-30%. 
 
MONITORING:
- ???Daily OR 3-4 times a week??? fasting BM, and 2-3 times a week once
a day at different times, and every 5-6/52 a 4 point profile.
 
TARGET: 
BASAL Evening dose =
- Fasting BM 5.5 - 6 on average over 3 consecutive days.
 
BASAL Morning dose = 
- Pre-evening meal BM 4-7.
 
TITRATION:
- ↑ dose 1 - 2 units or 10% every 3-4/7 until reach target.
- Wait at least 3/7 before adjusting the dose.
- If fasting BM < 4  or unexplained hypoglycaemia, ↓ dose by 2 - 4 units
or 20%, whichever is greater.
- If using BD dosing, if high fasting BM, ↑ evening/night dose. And if high
pre-evening BM, ↑ morning dose. 
 
IF FAILS:
- If not controlled and needing >0.5units/kg OR >50 units in
a day, consider changing to twice daily pre-mixed insulin.

- Use pre-mixed insulin if:
- HbA1c ≥ 75 mmol/mol (but could also just use NPH and add
in a bolus of short acting up to 3/12 later).
- Has elevated fasting and/or post-meal BM's.
- Prefers injecting insulin immediately before a meal.
- Hypoglycaemia is a problem.
- Opposed to more than 2 injections a day.
- Consistent mealtimes and food intake.

- Do NOT start injecting insulin on a Friday !
- Start early in week to give you some days to
offer support if they have queries.

WEIGHT GAIN:
- Gain 1-3 kg with insulin...but not 10 kg which they fear.

- Use NPH if:
- Feeling overwhelmed.
- Fearful of injections.
- Has mostly elevated fasting BM's.
- Less wt gain cf prandial insulins.

Some need to be taken 20-30min before food.

Take 15-20 min before food (better than taking
immediately before food i.e. less hypo and 
↓ post meal BM by 30%)
Fiask must be taken within 2 min of eating.

Ensure no need to refer to
2o care for initiation

- Pregnancy.
- Pre-conception.
- Vocational licences.

STARTING DOSE:
- Start dose 10 units BD (but less if frail or slim), at breakfast and dinner.
- Always use the newer analogue versions i.e. the one's which have
the rapid acting insulin mixed inside e.g. Novomix30, rather than the
short acting insulin mixed inside e.g. Humulin M3.
- Rapid acting insulin = Inject 15min before or just after food.
- Short acting insulin = inject 30min before food.
- Note: Remember to stop gliclazide.
 
 
TARGET:
- Pre-meal BM 4 - 7.
 
 
TITRATION:
- Fix fasting BM's first.
- Adjust MORNING insulin unit dose based on �before lunch� and �before
evening meal� BMs (orange highlight in table to the right).
- Adjust EVENING insulin unit dose based on �before bed� and �before
breakfast� BMs (green highlight in table to the right).
 
- BM >10 =  ↑ by 4 - 6 units every 4/7 (however, if on small doses,
↑ by maximum of 10% of original dose).
- BM = 7.1 - 10 =  ↑ by 2 - 4 insulin units every 4/7.
- BM = 4 - 7 = Continue dose.
- BM = <4 = ↓ dose.
 
- Note: If concerns, use a conservative approach, ↑ dose 2 units every 4/7.
 
- Beware of pre-bed BM <6 (target 6 - 8). Risk of nocturnal hypoglycaemia.
 
 
IF FAILS:
- If high BM before evening meal but further titration causes
mid-morning hypoglycaemia, there are several options:
 
1. Continue premixed insulin and add in rapid/short-acting
insulin at lunchtime.
 
2. Change to a 50:50 mix (e.g. Humalog Mix 50).
 
3. Basal plus regime.

Advantages:
- Can get used to a simple regime, so less daunting when/if a
more complex regime is needed in the future.
- Potentially less weight gain.
- Potential for less risk of hypoglycaemia.
- Relatively easy regimen for healthcare professionals to support.
- Useful for symptom relief if tight control is not a major issue.

BASAL REGIME
PRE-MIXED (BIPHASIC)

BASAL PLUS BASAL BOLUS

- Often used in people with Type 1.
- Rarely a first choice in patients with Type 2.
- Useful for patients who require flexibility on a daily basis, with
irregular lifestyles, active, irregular eating patterns or shift work.
- Usually four injections per day.
- Desire tight control of BM's.
- Closest to physiological insulin release.
- Once or twice daily isophane or long-acting insulin analogues
(e.g. Glargine, Detemir or Tresiba) & extra doses of rapid/short
acting insulin before each meal.

Advantages:
- Optimum flexibility in terms of diet and activity.
- Reduces the risk of hypoglycaemia.
- Potential for better metabolic control if used optimally.
- Closely mimics normal insulin physiology.
- Potential for the best control of basal and postprandial hyperglycaemia.
- Potential for better weight management and lifestyle choice.

START DOSE:
 
NEW INITIATION =
- 8 - 10 units of basal insulin.
- Then introduce 4 units of rapid/short insulin.
- Rapid acting = inject 15-20 min before food.
- Short acting = inject 30 min before or just after food.
- Note: Remember to stop gliclazide.
 
CONVERTING FROM ALTERNATIVE REGIME =
- See box to the left.
 
 
TARGET:
- To reach BM target at:
- PRE-LUNCH = adjust BREAKFAST insulin unit dose.
- PRE-EVENING = adjust LUNCHTIME insulin unit dose.
- PRE-BED = adjust EVENING MEAL insulin unit dose.
- PRE-BREAKFAST = adjust basal insulin unit dose.
 
 
TITRATION:
- ↑ bolus 2 units every 4/7 until pre-meal BM at target.
- ↑ basal 2 units every 4/7 until pre-breakfast BM at target.
 
- Note: High pre-breakfast BM can occur due to:
- Taking insulin in the morning hence it runs out by the next
morning.
- Inappropriate diet in evening/bedtime.
- Nocturnal hypoglycaemia hence rebound hyperglycaemia.
- Reduce the dose if blood glucose is too low during the night
or pre-breakfast BM ≤ 5 on more than one occasion, or < 4.5
on one occasion.

INSULIN  INITIATION
1st consult 30 min

- What is insulin.
- Why it's needed now.
- Cover '                          ' (see right).
- Provide equipment.
- Document you provided PIL on 3 topics:
- Sick day rules.
- Hypoglycaemia.
- Driving.

- Issue below:
- Give a log book to perform 4 point BM monitoring.
i.e. pre-breakfast, pre-lunch, pre-dinner, pre-bed.
- Sharps bin.
- Lancets.
- BM machine.
- Test strips.
 
- If new diagnosis of type II and symptomatic, and you wish
to start insulin sooner, you can get a few days readings
and then start basal insulin at 4 units.

INSULIN  INITIATION
2nd consult 15 min

- Review BM readings from log book.
- Choose which insulin to give.
- Write out dose of insulin in log book.
- Rx insulin and pen needles (ensure not vial, see table).
- Stop oral medication if needed.
- Cover '                                                ' if required (see right).
- Note: We start low and increase slow. Hence, it may take several
weeks or months to get to target (to increase their confidence and
avoid hypo's).

INSULIN  INITIATION
3rd consult 10 min

- Review BM readings.
- Adjust dose as needed.
- Remember to relax HbA1c target if appropriate (see
charts).
- Empower patient to understand how to adjust dose.

- Note: Xultophy (Degludec and Lariglutide) only to be started
by advanced diabetes clinician.
- See Dudley guidelines page 25.

- * Note: Fiasp only to be started by advanced diabetes clinician.
- See Dudley guidelines page 31.

- These are very similar.
- Basal plus has just one extra dose of rapid/short acting insulin
with largest meal of the day.
- Whereas basal bolus has multiple extra doses during the day
with meals.

DOSE ADJUSTMENT

Disadvantages:
- Individuals may not achieve optimal control and may require a
BD dose.
- The regimen may not offer optimum control of post-meal (post
prandial hyperglycaemia).

DOSE ADJUSTMENT

??? when to use 3 doses ???
And how would you adjust doses
based on BM's.

Disadvantages:
- Requires multiple insulin injections.
- More complicated to support and teach.
- Requires more regular glucose testing.

DOSE ADJUSTMENT

???they are talking about taking
the basal insulin in the morning???

1. In renal impairment will need to ↓ dose (stays in body longer).
 
2. Fix the lows first and highs later.
- Once the lows are gone, rebound hyperglycemia is often eliminated.
 
3. Adjust one insulin at a time.
- Begin with the insulin that will correct the first problem BM of the day.
 
4. Do not do '2 units', do % changes.
 
5. Preventing hypo's always takes priority over correcting hyperglycaemia.
Vast majority of hyper's will self resolve by managing the hypo (as pt's
are often over feeding to correct hypo's).
 
6. Determine cause of unexplained morning hyperglycemia.
- Check 3am BM for several nights:
- If <4 suggests Somogyi Effect (unrecognized nocturnal hypoglycemia
that they sleep through, resulting in rebound hyperglycemia by the time
they check fasting BM). Nightmares, restless sleep, headache on waking,
and wet bedding point to  overnight hypoglycemia.
- If >4 suggests Dawn Phenomenon (fasting hyperglycemia due to growth
hormone being released in the early hours of the morning) or an insufficient
overnight dose of insulin.
 
7. If hypo, ↓ insulin dose by at least 20% and monitor.
 
8. If pt 'feeding' their insulin, then we are over treating.
 
9. Offer cartridge version of insulin rather than your own preference of
disposable pens (better for environment, less space in fridge, cheaper for
NHS, and smarter looking reusable pens).
 
10. Most devices have max of 60-80 units of insulin dose that can be
dialled up. Try not to inject more than 60 units in one site due to difficulty
in absorption of such a high dose. So if needing high dose, ask pt to
split dose into 2 injections. Also actually difficult to press down the plunger.
 
11. Should use wt to decide total daily dose of insulin.
- Wt (kg) x 0.2 = total daily insulin dose.
- If frail, elderly or <50kg use wt (kg) x 0.1 = total daily insulin dose. 

Advantages:
- Provides basal and post prandial cover within the same
injection.
- Only 2 injections per day.

Disadvantages:
- More difficult to titrate evening dose against fasting BM
due to risk of nocturnal hypoglycaemia.
- More difficult to teach pt how to titrate.
- Requires patients to have a regular meal pattern
including breakfast and a main meal in the evening,
rather than lunch time, and eating same amount of
CHO with each meal.
- Increased risk of hypoglycaemia if eat dinner very late
at night or tendency to skip breakfast or lunch.

???monitoring regime???

BASAL TO BASAL PLUS =
- Start dose of rapid/short insulin with either the main meal, or the meal
that produces the greatest post meal BM.
- 10% of the total daily dose of the basal insulin, and is limited to a max
dose of 4-6 units.
 
 
BASAL TO BASAL BOLUS =
- Once or twice daily basal insulin already present, so just need to add
the boluses, to turn it into 'basal bolus'.
- Add a rapid acting insulin before each main meal eg. Novorapid.
 
 
PRE-MIXED TO BASAL BOLUS = ***NO FORMULA***
- Latest evidence shows no need for conversion formulas i.e. the
formulas Leicester and Dudley mention below.
e.g. NovoMix30, 50 units am, 50 units pm.
- Total daily dose = 100 units - 10% = 90 units
- Divide in half.
- 45 units will be basal dose.
- 45 units will be for the total bolus doses i.e. 45 units divided by 3 for
each meal e.g. 15 units each bolus dose.
 
PRE-MIXED TO BASAL BOLUS = ***LEICESTER FORMULA***
- Calculate total daily dose of existing pre-mixed insulin and ↓ dose
by 20%.
- Do not ↓ if very poor glycaemic control or symptomatic.
- Then give 50% of the total daily dose as a basal insulin.
- And divide the remainder to cover meals with a rapid acting
insulin.
 
e.g. NovoMix30, 50 units am, 50 units pm.
- Total daily dose = 100 units - 20% = 80 units
- Give 40 units as basal insulin (or split into 2 doses of intermediate
i.e. 20 units am, 20 units pm).
- Remainder given as 12 - 14 units of rapid acting insulin
with each meal.
 
PRE-MIXED TO BASAL BOLUS = ***DUDLEY FORMULA***
- Calculate total daily dose of existing pre-mixed insulin and ↓ dose
by 20%.
- Do not ↓ if very poor glycaemic control or symptomatic.
- Then calculate how much of this is long acting and give that as
the basal.
- And calculate how much is fast acting and give that as rapid/short
to cover meals.
 
e.g. NovoMix30, 50 units am, 50 units pm.
- Total daily dose = 100 units - 20% = 80 units
- Of this 70% is long acting = 70% of 80 units =  56 units.
- Remainder is split for each meal = 80-56 = 24 units, so  8 units
rapid/short acting insulin with breakfast, lunch and dinner.

General review

CORE TOPICS

SUPPLEMENTARY TOPICS

- 40-50% of the total insulin you normally release
is background insulin release.
- The other 50-60% is released when you eat.

CORE TOPICS

SUPPLEMENTARY TOPICS

Practice to:
- Identify housebound patients.
- Arrange blood and urine tests two weeks prior to review.
- Consider care plan.

- BMI.
- Waist circumference.
- BP.
- Home BM's review.
- Vaccination status (Pneumonia/Flu).
- Retinopathy screening result recorded.
- Foot screening:
- Neuropathy/10g monofilament.
- Foot Pulses.
- Dorsalis Pedis.
- Posterior Tibial.
- Foot deformity/callus/abnormalities.

Glycaemic control:
- HbA1c.
- Home BM's.
- Hypoglycaemia/Hyperglycaemia.
- Medication:
- Concordance.
- S/e.
- Injection sites/technique.
- Vascular:
- Lipids profile.
- Diet and exercise.
- Smoking/alcohol.
- Renal:
- BP.
- UE's, eGFR, urine ACR.

- Depression.
- Erectile dysfunction.
- Any education needs.

- Review contraception if 14-50y.
- If wish to conceive MUST see GP first.
- Stop necessary medications e.g. Statins, ACEi.
- Refer to diabetes pre-conception clinic in 2o care
as required (see left).
- Start folic acid 5mg OD until 13th weeks gestation.
- Must reach target HbA1c < 48 before conceiving.
 
Gestational DM:
- Walk after meals to bring down BM's.
- Moderate physcial activity.
- Prevent excessive wt gain.
- After delivery stop all meds.
- 6 week fastng glucose check by GP.
- Annual HbA1c from then on.
 
Type 1:
- Review BM's every 1-2/52 throughout pregnancy.
- Issue glucagon rescue pack.
- Issue ketone meter.
- If hyperglycaemic and unwell check ketones.
- If ketone > 3 do VBG/ABG to see if acidosis.
 
??? for GDM,type I and type II???
- If BM >11 do ketone blood ketones.
 
Referal to renal team if meet criteria:
- Cr >120 /  ACR >30 

- Review BM's.
- Address any queries.
- Make a plan to repeat HbA1c and reviewat 3 months from
initiating insulin.
- Advice need for '                                 ' (see right).

ANNUAL REVIEW

???for which type
of diabetes???

AGE

- Diabetes > 10 yrs.
- HbA1c 64 - 75.
- CVD.
- CKD.
- Retinopathy.
- Foot complications.

COMORBIDITIES

TARGET  HbA1c

< 65 65 - 70 > 70 Severe frailty
OR

Care home

End of life

< 48 48 -53 < 48 53 - 58 53 - 58 58 - 64 58 - 69

SICK DAY RULES

Type I Type II

- Pregnancy risk assessment.

??? look at Diabetes UK
guidelines???

- Refer to diabetes pre-conception clinic in
2o care straightaway if:
 
1) Diabetes type I.
 
2) Diabetes type II and:
- Hba1c >53 on >2 consecutive occasions.
- On oral medication for diabetes (other
than metformin) and/or for hypertension.
- Micro- or macro-vascular disease.
 
- What if the above do not apply?
- Depending on local guidance, can refer
to pre-conception clinic.
OR
- Can hold off referral if:
- HbA1c <53 on diet or metformin alone
(continue this).
- Start home BM monitoring.
- Reaching target fasting BM < 6, and 2hr
post meals < 7.8.
- Then simply contact GP and book with
midwife as soon as pregnant.
- Refer urgently (before 8 weeks gestation)
to joint diabetes antenatal clinic.
 
3) Planning assisted conception, including
clomifene therapy.

Urine ketones
 
Negative
 
Trace
 
Moderate
 
Large

Blood ketone level
 
< 0.6 = Normal. Test again in 2-4 hrs.
 
0.6 - 1.5 = Give an extra dose of insulin. Test BM and ketones again in 1-2 hrs.
 
1.6 - 2.9 = Give an extra dose of insulin. Need medical review. Test BM and ketones in 1-2 hrs.
 
> 3 = Need medical review urgently. Give an extra dose of insulin.

- Can�t swallow.
- Persistent vomiting.
- Persistent high BM's.
- Persistent high ketones.
- Abdominal pain, breathlessness.

Admit

- Do not bother with urine ketones.
- Blood ketone strips are the most effective at detecting ketonaemia as they provide �real time� results.
- Urine ketone changes often lag behind blood ketone changes by 2-4 hrs, and the urine strips do
not test for the main type of ketones.
- If it is DKA, you can be dead in 4 hrs...until the urine result catches up.
- Therefore, only blood ketone testing strips should be provided, along with education and training.

Medication dosing- Stop medication as directed
at bottom of charts.

Medication dosing

Metformin:
Continue if BM normal or high unless severely unwell (diarrhoea,
vomiting, fever), or dehydrated.
 
Gliclazide:
Continue if BM normal or high, unless unable to eat and drink in
which case ↓ or stop.
 
SGLT2:
Are prone to DKA at relatively “normal” BM's e.g. < 12.
So look for symptoms and low threshold to check ketones.
Stop if risk of dehydration due to risk of DKA.
 
GLP-1:
Continue if BM normal or high.
If vomiting, dehydrated or severe abdominal pain may indicate
pancreatitis.
 
Pioglitazone:
Continue if BM normal or high.
If SOB or localised swelling may indicate heart failure.

???monitoring
regime???

???monitoring regime???

???monitoring regime???

Dose

LONG ACTING INSULIN and GLP1

- Suliqua 100 / 50 (10-40) pen.
- Glargine 100 units units / ml and Lixisenatide 50 mcg / ml
- 2:1 ratio.
- The 10-40 refers to delivering 10-40 units of glargine per day.
- It also delivers 5-20 lixisenatide per day.

- Suliqua 100 / 33 (30-60) pen.
- Glargine 100 units units / ml and Lixisenatide 33 mcg / ml
- 3:1 ratio.
- The 30-60 refers to delivering 30-60 units of glargine per day.
- It also delivers 10-20 lixisenatide per day.

Insulin-naive
Starting dose:
- Suliqua 100/50 pen.
- 10 units i.e. 10 units glargine and 5mcg lixisenatide.

Starting dose:
- Suliqua 100/50 pen.
- 20 units i.e. 20 units glargine and 10mcg lixisenatide.

Current glargine dose ≥20 - <30 units

Starting dose:
- Suliqua 100/33 pen.
- 30 units i.e. 30 units glargine and 10mcg lixisenatide.
- OD within 1 hr before a meal. Same time each day.
- Max dose 60 units i.e. 60 units glargine and 20mcg lixisenatide.

Current glargine dose ≥30 - ≤60 units

Starting dose:
- Calculate the current total daily dose and ↓ 20% to choose
the correct Suliqua starting dose.

Current glargine BD regime

- OD within 1 hr before a meal. Same time each day.
- Can ↑ dose weekly.

Counselling

TOUJEO SOLOSTAR/DOUBLESTAR:
- LANTUS and TOUJEO are not bioequivalent and are not directly
interchangeable without dose adjustment.
- Toujeo is glargine in a more concentrated form, hence, 300 units in
1 ml of liquid. But it's the same units of insulin that your giving. The
only difference is that if you squeezed out 10 units from a Lantus
pen, and squeezed out 10 units from a Toujeo pen, the latter will
be a smaller drop of liquid. 
 
STARTING DOSE in insulin naïve pt =
- 0.2 U / kg OD
 
CONVERTING FROM ALTERNATIVE REGIME:
- BASAL TO TOUJEO BASAL VERSION
AND
- BASAL BOLUS TO TOUJEO BASAL VERSION =
- If original basal is OD, then 1:1 conversion i.e. same dose.
- If original basal is BD, then 80% of previous dose.
 
MONITORING:
- Monitor BM frequently in the first few weeks.
 
TARGET:
- Fasting BM 4.5 - 5.6 on average over 3 consecutive days.
 
TITRATION for Type II:
- Wait at least 3/7 before adjusting the dose.
- Fasting BM ≥7.8, ↑ 6 units
- Fasting BM >5.6 and <7.8, ↑ 3 units.
- Fasting BM 4.5 - 5.6, no change.
- Fasting BM ≥3.3 and <4.4, ↓ 3 units.
- Fasting BM <3.3, ↓ 3 units or more.
 
TITRATION for Type I:
- Wait at least 3/7 before adjusting the dose.
- Fasting BM >7.2, ↑ 10%.
- Fasting BM 4.4 - 7.2, no change.
- Fasting BM <4.4, ↓ 1 unit.
 
FEATURES:
- 42/7 shelf life.
- SoloStar pen contains 450 units, max 80 units in one shot, and
can adjust by 1 unit increments.
- DoubleStar pen contains 900 units, max 160 units in one shot, and
can adjust by 2 unit increments.

- 16 fold increase in hpoglycaemia related mortality in adults >85y cf < 60y
- In older pt, hypo = unsteady, light headed.
- There is a 1mmol difference between symptoms and reaction time.
- In older adults the gap between the two is right next to each other.
- Severe hypo linked with dementia.
- Studies show pt's on gliclazide were having hypo's and they did no know.
- Having a very good HbA1c in elderly is not 'good'. Should ease off on the insulin.

OR

OR

OR

Insulin Form Peak Duration

Humulin I (Lilly)
Insuman basal (Sanofi)
Insultard (Novo Nordisk)

22 hr
11-20 hr
24 hr

1-8 hr
3-4 hr
4-12 hr

5 ^cartridges, 5 KwikPens
5 cartridges, 5 Solostar pens
5 cartridges, 5 *Innolets

Insulin Form Duration

Abasaglar, glargine (Lily)
Lantus, glargine (Sanofi)
Semglee, glargine (Mylan)
Toujeo 300U/ml, glargine (Sanofi)
Levemir, detemir (Novo Nordisk)
Tresiba 100U/ml, degludec (Novo Nordisk)
Tresiba 200U/ml, degludec (Novo Nordisk)

24 hr
24 hr
24 hr
24 hr
24-36 hr
>42 hr
>42 hr

5 cartridges, 5 KwikPens
5 cartridges, 5 Solostar pens
5 pens
5 Solostar OR Doublestar pens
5 cartridges, 5 Flexpens, 5 Innolets
5 cartridges, 5 Flextouch pens
3 cartridges, 3 Flextouch pens

Onset

*30-60min for all except
Tresiba 30-90min

ANNUAL  REVIEW

- These re-usable pens can last 3-4 yrs, depending on how
much abuse they get.
- Issue one pen to begin with, then once stable and they
like it, issue a spare pen.
 
Lilly 3ml cartridges = Lilly Savvio pen (max 60 units).
 
Novo Dordisk 3ml cartridge  = NovoPen5 (max 60 units)
OR
NovoPen Echo (max 30 units).
 
Sanofi 3ml catridges = Sanofi AllStar Pro pen (max 80 units).

Insulin Form Peak Duration

*NovoMix 30, insulin aspart (Novo Nordisk)
^Humalog Mix25 (Lilly)
Humalog Mix50 (Lilly)

24 hr
22 hr
22 hr

1-4 hr
2 hr
2 hr

5 cartridges, 5 Flexpens
5 cartridges, 5 KwikPens
5 cartridges, 5 KwikPens

Onset

10-20min
15min
15min

Insulin Form Peak Duration

Humulin M3 (Lilly)
Insuman Comb 15 (Sanofi)
Insuman Comb 25 (Sanofi)
Insuman Comb 50 (Sanofi)

22 hr
11-20 hr
12-19 hr
12-16 hr

1-12 hr
2-4 hr
2-4 hr
1.5-4 hr

5 cartridges, 5 KwikPens
5 cartridges, 5 Solostar pens
5 cartridges, 5 Solostar pens
5 cartridges, 5 Solostar pens

Onset

30min-60min
30min-60min
30min-60min
<30min

^ Which re-usable pens do the
cartridges fit in?

* NICE 1st line for most patients

Insulin Form Peak Duration

NovoRapid, insulin aspart (Novo Nordisk)
Aspidra, insulin glulisine (Sanofi)
*Fiasp, insulin aspart (Novo Nordisk)
Humalog, insulin lispro (Lilly)
Humalog 200U/ml, insulin lispro (Lilly)
Insulin Lispro Sanofi (now Admelog) (Sanofi)

3-5 hr
1.5-4 hr
3-5 hr
2-5 hr
2-5 hr
2-5 hr

1-3 hr
55min
1-3 hr
1.5 hr
1.5 hr
1.5 hr

5 cartridges, 5 Flexpens, Flextouch
5 cartridges, 5 Solostar pens
5 cartridges, 5 Flextouch
5 cartridges, 5 KwikPens
5 KwikPens
5 cartridges, 5 Solostar pens

Onset

10-20min
10-20min
4min
15min
15min
15min

Insulin Form Peak Duration

Actrapid (Novo Nordisk)
Humulin S (Lilly)
Insuman Rapid (Sanofi)

7-8 hr
6-12 hr
7-9 hr

1.5-3.5 hr
1-6 hr
1-4 hr

Vial
5 cartridges
5 cartridges

Onset

<30 min
30-60min
<30min

* Rapid-acting insulin aspart (30%) and longer-acting protamine insulin aspart (70%)
^ Rapid acting insulin lispro solution (25%) and longer-acting insulin lispro protamine suspension (75%). All above are fast acting soluble insulin and longer acting isophane insulin.

INSULIN TIPS

- Suliqua (Glargine and Lixisenatide)

Ketones

Steroids

EDWPOP EuGMS guideline advice below:
 
- What to do if pt need oral dexamethasone (e.g. for Covid).
- Get baseline HbA1c.
- BM's 6, 8 or 12 hrly.
 
TARGET:
- BM 7-12.
- Continue treatment. Avoid metformin, SGLT-2, GLP-1 and gliclazide during acute illness.
 
- If BM >12 = exclude DKA, add rapid acting insulin (e g Novorapid) 4 units every 6 hr PRN
until BM to target.
 
- If ≥2 consecutive BM's >12:
A. Patients on oral hypoglycaemic therapy:
- If fails ADD basal insulin (e.g. Lantus) at 0.15 units/kg. Continue Novarapid as above.
B. Patients already on basal, intermediate acting insulin or basal-bolus regimen:
- ↑ basal or intermediate insulin by 20%. Continue Novarapid as above.

COncise adVice on Inpatient Diabetes (COVID:Diabetes) guideline advice below:
 
- Starting steroids (dexamethasone) remotely for Covid.
- With Covid infection are at risk of hyperglycaemia and ketosis.
 
BM monitoring:
- Everybody should have regular BM monitoring for at least 48 hrs whether diabetic or not.
- If not on oral DM meds can stop BM monitoring if all <12 during first 48 hrs. Restart
checking if deteriorates.
- Ideally BMs before 3 meals, and before bedtime.
- If unable, then minimum one BM check between 1pm-7pm.
 
Ketones:
- Should be able to check their ketones (can use urinary if blood monitoring not available).
 
Already on insulin before steroids started:
A. Basal insulin, OD dosing.
- ↑ dose by 20%.
- Further dose adjustments, see table.
 
B. Basal or mixed insulin, BD dosing.
- ↑ both doses by 20%.
- Further dose adjustments, see table.
 
C. DM type 1
- Might already have a recommended ratio for lowering high BMs. However, as
steroids ↑ insulin resistance be prepared to temporarily change this ratio.
 
 
Insulin having to be newly started due to BMs:
- For dexamethasone, analogue basal (eg Abasaglar/Lantus) preferred.
- For prednisolone, NPH insulin (eg Humulin I/Insulatard) preferred.
- Give dose in morning (before midday).
- Use 0.2 units/kg. But use 0.1 units/kg to ↓ risk of hypo if high risk e.g. >70y, frail,
Cr >175 or eGFR <30.
- Dose adjustments, see table.
 
Corrective insulin dosing:
- Can add in shot's of rapid acting insulin (e.g. Novorapid, Humalog) every 4 hrs.
- Dosing as table below.
- Use total daily dose (TDD) of all insulin in a day to decide corrective insulin dose.
- If TDD not known, can use weight.
- When to actually use STAT Novorapid rather than just wait for changes to basal insulin to 
have effect?
- If they are symptomatic rather than waiting until the next basal insulin dose.
- Also the basal may not need to be changed if high BM was related to dietary
indiscretion eg a large snack. 

Fasting BM
 
≤4.0
4.1-6.0
6.1-12.0 (*pm <15)
6.1-12.0 (*pm >15)
12.1-18.0
> 18.0

Dose change
 
↓ dose by 20%
↓ dose by 10%
No change in dose
↑ dose by 10%
↑ dose by 10%
↑ dose by 20%

* BM between 1pm-7pm

Fasting BM
 
Up to 4.0
4.1-6.0 
6.1-12.0
12.1-18.0
≥18.1

Dose change
 
↓ evening dose by 20%
↓ evening dose by 10%
No change in dose
↑ evening dose 10%
↑ evening dose 20%

*Evening BM
 
Up to 4.0
4.1-6.0 
6.1-12.0
12.1-18.0
≥18.1

Dose change
 
↓ morning dose by 20%
↓ morning dose by 10%
No change in dose
↑ morning dose 10%
↑ morning dose 20%

* BM before evening insulin

Fasting BM
 
≤4.0
4.1-6.0
6.1-12.0 (*pm <15)
6.1-12.0 (*pm >15)
12.1-18.0
>18.0

Dose change
 
↓ dose by 20%
↓ dose by 10%
No change in dose
↑ dose by 10%
↑ dose by 10%
↑ dose by 20%

* BM between 1pm-7pm

TDD <50units
(or wt < 50kg)
 
2 units 
2 units
3 units
3 units
4 units
4 units
5 units
6 units

TDD 50-100units
(or wt 50-100kg)
 
3 units
3 units
4 units
5 units
6 units
7 units
8 units
9 units

BMs
 
 
12.0-14.9
15.0-16.9
17.0-18.9
19.0-20.9
21.0-22.9
23.0-24.9
25.0-27
>27

TDD >100units
(or wt > 100kg)
 
4 units
5 units
5 units
6 units
7 units
8 units
9 units
10 units

- Cochrane report highlighted the
benefits of rapid over short-acting
- Improved QOL and less post
meal hypos.

When to test ketones:
- BM >17 and any of the symptoms below.
- BM >13 on more than 2 occasions, 4hr apart, and any of the symptoms below.
- Increased thirst or a very dry mouth.
- Frequent urination.
- Fruity breath.
- Abdo pain.
- Deeper breathing.
- Confusion.
- LOC.
- Nausea or vomiting.

???avoiding eye changes due to rapid
correction of BM's???

???How to use insulin if shift work???
and how to monitor.

Insuling types & available medicinal forms
Prefilled disposable pen device comparison chart Re-usable cartridge pen comparison

1/52 later

1/52 later

6/52 later
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