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Guideline Statement
This guideline is to support clinicians to safely manage hyperglycaemia, rule out diabetes emergencies (DKA/HHS) and guide the titration of insulin doses for adult inpatients at MKUH (Milton Keynes University Hospital). 

     For the following areas please also refer to the relevant guidelines on Trust Documentation or        DiAPPbetes.
· For dose adjustment of insulin prior to surgical procedures, (CPOC guideline)
· For patients with hyperglycemia secondary to steroid use or Covid positive patients requiring dexamethasone treatment 
· For patients requiring Variable rate insulin infusion (VRiii). Please use the PowerPlan on eCARE 
· Patients requiring DKA (Diabetic Ketoacidosis), or HHS (Hyperosmolar Hyperglycaemic State) management please use the PowerPlan on eCARE. 
[bookmark: Executive_Summary][bookmark: _bookmark1]
Executive Summary
This guideline seeks to support clinical decision making in patients experiencing hyperglycaemia by helping to rule out diabetes emergencies such as DKA/HHS, guiding ‘correction doses’ of insulin and titrating the patient's own insulin regimen to prevent complications of hyperglycaemia for adult patients with diabetes on medical and surgical wards. 


1.0 [bookmark: 1.0_Roles_and_Responsibilities:][bookmark: _bookmark2]Roles and Responsibilities:
If there is uncertainty after reviewing this guideline you must escalate concerns to a senior member of your team or the Diabetes MDT (Multi-Disciplinary Team).
All Healthcare professionals who prescribe, dispense and/or administer insulin must complete the mandatory insulin safety module on ESR (Electronic Staff Record) 
The DISN Team work Monday to Friday 8-4pm. Saturday and Sunday 8-12:15. No bank holidays.  


2.0	Implementation and dissemination of document
         The guideline will be added to Trust Documentation and the DiAPPbetes page. It will be communicated via the weekly newsletter and a laminated chart sent to all wards by the DISN team.

         Abbreviations
	BNF – British National Formulary
    CBG – Capillary Blood Glucose
    CIG – Clinical Improvement Group
    CPOC – Centre for Perioperative Care
    CSii – Continuous Subcutaneous Insulin Infusion pump
    DAFNE – Dose Adjustment For Normal Eating
    DKA – Diabetic Ketoacidosis
    DISN – Diabetes Inpatient Specialist Nurse
    ESR – Electronic Staff Record
    FRiii – Fixed rate intravenous insulin infusion
    HHS – Hyperosmolar Hyperglycaemic State
    MDT – Multi-Disciplinary Team
    PRN – Pro rate nata
    SGLT2i – Sodium-glucose Transport Protein 2
    T1DM – Type 1 Diabetes Miletus
    VBG – Venous Blood Glucose
           VRiii – Variable Rate Intravenous Insulin Infusion


The guidelines will be available on the Trust intranet and in the departmental guidelines folder for easy access.

3.0 [bookmark: 3.0_Processes_and_procedures][bookmark: _bookmark4]Processes and procedures

Management of Hyperglycaemia- High Capillary Blood Glucose (CBG) Levels in Adult inpatients with Diabetes

Standard capillary blood glucose (CBG) target for inpatients with diabetes is 6-10mmol/L (4-12mmol/L is acceptable)
Conservative CBG target for frail patients 6-15mmol/L and patients at end of life <20mmol/L (please see End of Life care diabetes guideline)
If capillary blood glucose is above individualised target, review patient and CBG readings for the last 48 hours (if available). Check CBG pre-meal and bedtime (10pm) as minimum.
Check for ketones (capillary) in ANY patient known to have diabetes who is clinically unwell or in patients who are clinically well if CBG >18mmol/l (have a lower threshold for checking ketones in patients with T1DM, patients taking SGLT2i medications or are symptomatic of ketoacidosis)

For patients without a pre-existing diagnosis of diabetes refer to the Diagnostic Aid on Diappbetes (DIAPPBETES - Milton Keynes University Hospital (mkuh.nhs.uk) or Trust Documentation

Look for the cause – consider dehydration, inter-current illness, sepsis, missed/incorrect dose of oral hypoglycaemic agents or insulin/steroids/NG feeds.

 Doctors are to review the patient and advise treatment according to flowcharts/guidance below.
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All insulin adjustments are usually made by increasing or decreasing the dose by 10-20% dependent on severity of hyper/hypoglycaemia. 
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PRN Insulin dose guidance for patients with CBG >18mmol/L

· Standard CBG target for inpatients with diabetes is 6-10mmol/L (4-12mmol/L acceptable)
· Conservative CBG target for frail patients 6-15mmol/L and patients at end of life <20mmol/L (see End of life guideline)
· Guidance for PRN insulin doses given in table (right)
· For patients with conservative target range consider reducing PRN insulin dose to avoid hypoglycaemia

NOTE/CAUTION: As a guide 1 unit of Novorapid will reduce CBG by 2-3mmol/L 
Some patients with T1DM, particularly if slim, newly diagnosed (see diagnostic aid) or on very small amounts of regular insulin, can be very sensitive to insulin. Review PRN insulin doses in context of their usual insulin doses and usual correction doses (if known)  
Prescribe Novorapid PRN 4-6 units via subcutaneous route at maximum frequency of 4 hourly on ECARE. 
Nursing staff: Document actual dose given on ECARE, check CBG at 2 and 4 hours. Check capillary ketones if CBG >18mmol/L (lower threshold for checking in patients with T1DM and if symptoms of ketoacidosis)


CBG (mmol/L)
PRN Insulin dose
18.1-25
4 Units
>25.1
6 Units
If no PRN doses required in 48-hour period STOP PRN Novorapid Insulin
If >1 PRN doses given in 24-hour period continue PRN Novorapid insulin and review daily
If multiple daily PRN doses of Novorapid given
Review usual insulin (see titration tool) and other diabetes medication (BNF)
Refer to DISN team via eCARE or extension 86018
Do not discharge patients with PRN Novorapid unless patient has received education

[image: ]©Milton Keynes University Hospital NHS Foundation Trust
This document is uncontrolled once printed. Please check on the Trust’s Intranet site for the most up to date version.



Insulin dose titration tool for adult in-patients with diabetes
Purpose 
· To provide a clear approach to safely titrating insulin doses for all adult inpatients admitted to medical and surgical wards at MKUH. 

Before titrating insulin:
· Do not act on a single CBG reading. Review the glucose profile of the last 48 hours before making a change. CBG outside of target should be monitored pre-meal and pre-bed (10pm). 
· Ensure the insulin has been given at the correct times. For example: quick acting or biphasic insulins being given 10 minutes before or with meals.
· Check the patient’s injection sites for signs of lipohypertrophy (lumps or hardened areas of skin at the injection sites) - this will affect the absorption of insulin and can result in variable blood glucose levels. If lipos are present, insulin may need to be reduced by at least 20% before using a fresh site.

Hypoglycaemia episodes (CBG <4mmol/L regardless of symptoms) must be treated according to Trust guidance and documented using /diaHypo. See DIAPPBETES - Milton Keynes University Hospital (mkuh.nhs.uk)
If staff are unsure regarding safe titration of insulin despite referral to the guidance, then they should seek advice from the specialist diabetes team or a senior colleague. Please complete the annual insulin safety module on ESR if you have not done so.
The Diabetes Inpatient Specialist Nurse (DISN) team can be contacted Mon-Fri 8am-4pm, Saturday and Sunday 8-12:15pm, No bank holidays. All referrals should be sent via eCARE. Telephone advice on 86018. For patients using CSii (Continuous Subcutaneous Insulin Infusion pump) please read ‘managing patients on pumps’ document on DiAPPbetes and refer to the DISN team for further advice and support. Follow up for young adults, pregnant patients with pre-existing diabetes or Insulin pump users please refer to TDSNT@mkuh.nks.uk 
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Basal Bolus Insulin Regimen

Quick acting insulin with meal
(Novorapid/Humalog/Apidra/Fiasp/Actrapid/Humulin s)
Once or twice daily basal/background insulin
(Lantus/Levemir/Tresiba/Toujeo/Abasaglar/Humulin I/Insulatard)
If the patient is carbohydrate counting e.g., DAFNE trained and competent to self-manage their diabetes, allow them to self-adjust their doses
If patient is on fixed subcutaneous doses, follow flowchart below
Hyperglycaemia pre-breakfast
Hyperglycaemia pre-lunch/dinner or pre- bed
Hypoglycaemia pre-breakfast
Hypoglycaemia pre-lunch/dinner or pre-bed
Increase bedtime basal insulin by 10-20% ensuring no more than 2mmol/L overnight drop in CBG
Increase the preceding mealtime insulin by 10-20%
Reduce the bedtime basal insulin by 10-20% depending on severity of hypo event
Reduce the preceding mealtime insulin by 10-20%





Twice Daily Biphasic (pre-mixed) Insulin Regimen

Twice daily (sometimes three times daily) MEALTIME injections
Novomix 30, Humalog Mix 25 or 50, Humulin M3
(Number refers to percentage amount of quick acting insulin in each injection)
If patient self manages at home and is able to do so, let them adjust own doses. If on fixed doses, follow flowchart below
Hyperglycaemia pre-bed AND pre-breakfast
Hyperglycaemia pre-lunch/pre-evening meal
Hypoglycaemia overnight/ prebreakfast
Hypoglycaemia pre-lunch/pre-evening meal
Increase evening Insulin by 10-20% ensuring no more than 2mmol/L drop in CBG overnight
Increase morning insulin by 10-20%
Reduce evening insulin dose by 10-20% depending on severity of hypo event
Reduce breakfast insulin dose by 10-20% (or preceding dose if on TDS dosing)






Once or Twice Daily Basal Insulin Regimen
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Sepsis, reduced mobility, stress, steroids, and supplementary feeding can all have an effect and may increase blood glucose levels.
For patients who are clinically unwell refer initially to the Hyperglycaemia Decision support tool and ensure DKA/HHS excluded.
Once the patient is well, doses may need reducing back to their pre-admission doses to prevent hypoglycaemia at home.

Ensure medication has been given as prescribed and the patient is compliant with the regimen
Ensure the correct insulin is being administered at the correct time. Insulin is a time-critical medication
Remember the 6 R’s
· Right person
· Right Insulin
· Right time
· Right place
· Right dose
· Right device
Exclude any mechanical issues with the insulin pen device. Has it been stored correctly? If in doubt discard the pen and start a new one.
Label the insulin pen for individual use
Biphasic/Isophane insulins are cloudy, these need gently mixing using a rock and roll method. 

Never draw insulin from a pen device and if using a vial always use an insulin syringe, otherwise this can result in an insulin overdose.
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Patient clinically well

Eating and drinking (ensure patient is hydrated)

Capillary ketones <1.5mmol/L

Capillary Blood glucose (CBG) >18 mmol/L
Ensure fingers are washed prior to testing

)

Assess pre-mealipre-bed CBG profile

Review treatment regimen and increase if
required (see insulin titration tool)

Consider giving single dose of 4-6 units
Novorapid (see PRN insulin guide)
Check CBG after 2 and 4 hours

If at 4 hours CBG remains >18mmol/L review
PRN dose

If after two consecutive PRN insulin doses CBG
>18mmol/L re-assess patient and consider use
of VRiii- use PowerPlan.

If PRN doses of Novorapid used, you MUST
review the usual diabetes treatment

CBG >14mmol/L for 24 hours or
>12mmol/L for 48 hours

Observe and review in
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Increase doses of oral agents (see BNF)
or insulin doses (see titration tool)

Refer to the Diabetes Inpatient Nursing (DISN) Team if
any concerns Via ¢CARE or extension 86018 (Out of
hours, contact Medical Doctors On Call)

Always check sites for lipohypertrophy.
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Patient cl ally unwell
Sepsis/vomiting/not eating and drinking
Capillary ketones >1.5mmol/L

Check U&E, venous pH and bicarbonate, laboratory glucose and osmolality
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(Mixed picture DKA/HHS may occur,
patient requires senior review)

Manage as Diabetic Ketoacidosis
(DKA)
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PRowerPlan on eCARE

DKA may occur with
use of SGLT2i therapy.
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on

Only initiate ERjii immediately if
ketones >1.0mmol/L

8-

Patient NOT DKA or HHS

Variable rate insulin (VRiii see

PowerPlan on eCARE) and refer to
DISN via eCare.
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One or two daily injections of basal insulin
Lantus/Levemir/Tresiba/Toujeo/Abasaglar/Humulin Vinsulatard/Insuman basal

If only taken once daily itis adjusted based on breakfast CBG reading. If daytime readings remain
high butat risk of noctumal hypoglycaemia referto DISN

Often patients are taking other diabetes medications, and these will also need reviewing.

NEVER OMIT/STOP basal insulin in patients with TIDM
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