Management of Hypo/Hyperglycaemia

CBS
<54 54-70 70 - 250 250-600 >600
Treat Sympto Asympto
hypoglycaemia matic matic
Promptly regard
less of
symptoms(Refer
Annex 1) Treat hypoglycaemia
with oral/IV dextrose
v L
Symptoms of DKA with risk factors for euglycaemic DKA Symptoms of DKA
-Patients on SGLT2i -Increased Respiratory rate —
Eg:empagliflozin, dapagliflozin with clear Iungs/ acidotic
breathing
-Patients on high doses of insulin - DM in pregnancy -Dehydration
-Prolonged fasting -Acute pancreatitis Features of HHS
-Missed insulin doses -Acute alcohol intoxication in patients with DM -Severe dehydration
\L \l -Confusion
‘ -Low GCS
Yes No -Drowsiness
-Hypernatraemia  with
normal pH
Do:-
-VBG l/
-Urine Ketone Bodies 4 Yes No
-RBS
x/ Yes No

DKA criteria met

Yes \L

\z

No

Refer Annex 2

medical practice

NOTE: Sliding Scale and IV/IM Insulin
boluses not recommended in current

Refer Annex 3

Decide if rapid control of
blood sugar is needed or not




Conditions needing rapid Control

e Infection
e Awaiting Surgery

e Sepsis

e  Critically ill
o Mi

e Stroke

Yes

No

IV Insulin Infusion (Annex

4) or

(Strict Target: 110-180)

S/C Insulin stat
dose

On Insulin

On oral hypoglycaemic
agents

Use correctional doses
of insulin

Refer annex 5

Rough guide for S/C Insulin Stat dose -

CBS: 180-250 - S/C Insulin 4-6 units

CBS: 250-350 - S/C Insulin 6-10 units

CBS: 350-450 - S/C Insulin 8-15 units

CBS: 450-HI — S/C Insulin 15-20 units

Check compliance to OHD
Optimize doses of OHD

Review at routine F/UP with BG
chart/FBS in 2/52-1/12

If on maximum OHD, consider
initiating Insulin




Annex 1

Hypoglycaemia in patients with DM

Table 6.4—Classification of hypoglycemia

Glucose <70 mg/dL (<3.9 mmol/L) and =54

Level 1 mg/dL (23.0 mmol/L)

Level 2 Glucose <54 mg/dL (<3.0 mmol/L) Onset of neuroglycopaenic

symptoms

Warrants urgent A severe event characterized by altered men-

tal and/or physical status requiring assis-

treatment e tance for treatment of hypoglycemia, irre-

spective of glucose level

Symptoms of hypoglycemia include, but are not limited to, shakiness, irritability, confusion, tachycardia, sweating, and

hunger.

Because many people with diabetes experience impaired hypoglycemia awareness, a measured glucose level <70 mg/dL

(<3.9 mmol/L) is considered clinically important, regardless of symptoms.



Algorithm for the Management of Hypoglycaemia in Adults with Diabetes in Hospital

Hypoglycaemia is a serious condition and should be treated as an emergency regardless of level of conciousness. Hypoglycaemia is defined as blood
sugar glucose of <4.0mmol/L (if not <4.0mmol/L but symptomatic give a small carbohydrate snack for symptom relief) See full guideline “The
Hospital Management of Hypoglycaemia in Adults with Diabetes Mellitus” at www.diabetes.org.uk/joint-british-diabetes-society

Adults who are conscious, orientated Patient conscious and able to swallow, but
and able to swallow confused, disorientated or aggressive

L )

Check ABCDE, stop IV insulin (if running)
Give 15-20g of quick acting carbohydrate,
such as 5-7 Dextrosol® tablets or 4-5 Lift
GlucoTabs® or 150-200ml pure fruit juice**
Test blood glucose level after 10-15 minutes
and if still less than 4.0mmol/L repeat
treatment as above up to 3 times. If still
hypoglycaemic, call doctor and consider IV
dextrose or IM glucagon as per “severe”

: )

Check ABCDE, stop IV insulin (if running)

If capable and cooperative, treat as for mild
hypoglycaemia. If not capable and cooperative
but can swallow give 2 tubes of 40% glucose gel

(squeezed into mouth between teeth and gums).

Test blood glucose level after 10-15 minutes and
if still less than 4.0mmol/L repeat as above up to
3 times. If still hypoglycaemic, call doctor and
consider IV dextrose or IM glucagon as per

Severe
Patient unconscious/fitting or very
aggressive or nil by mouth (NBM)

Check ABCDE, stop IV insulin, request
medical support urgently.

Give 100ml 20% dextrose or 200ml| 10%
dextrose over 15 minutes

If IV access not possible use 1mg
Glucagon IM*

Recheck glucose after 10 minutes and if
still less than 4.0mmol/L, repeat
treatment as above

pathway “severe” pathway

If glucose now 4.0mmol/L or above, follow
up treatment as described on the left.

If NBM, once glucose >4.0mmol/L give
10% glucose infusion at 100ml/hr until no
longer NBM or reviewed by doctor

Check glucose after 10-15 minutes. Once blood glucose level are now > 4.0mmol/L or above: Give
20g of long acting carbohydrate e.g. two biscuits, slice of bread, 200-300ml milk or next carbohydrate
containing meal. Give 40g if IM glucagon has been used. For patients with enteral feeding tube give
20g quick acting carbohydrate via enteral tube e.g. 50-70ml Ensure® Plus juice or Fortijuce®.

*Glucagon may take up to 15 minutes to work and may be
ineffective in treating hypoglycaemia in undernourished
patients, in severe liver disease, sulfonylurea induced
hypoglycaemia and in repeated hypoglycaemia.

DO NOT omit subsequent insulin doses. Continue regular capillary blood glucose monitoring
for 24-48 hours. Review insulin and/or oral hypoglycaemic doses. If previously on IV insulin,
would generally consider restarting insulin once blood glucose >4.0 but may require review
of regimen. Give hypoglycaemia education and refer to inpatient diabetes team if required.

Level 1 and 2 hypoglycaemia Management (mild-mod)-

Rapid acting Carbohydrate 15-20 g in Sri Lankan setting-

e 15-20 g of pure glucose preferred

Alternatives-

e 150-200ml pure fruit juice (e.g. orange juice), do not use if following a low potassium diet
(e.g. to treat chronic kidney disease) in view of its potassium content.

e 3-4 heaped teaspoons of sugar dissolved in water.

e In moderate hypoglycaemia, glucose dissolved in water can be applied to buccal mucosa as
an alternative to dextrose gel.

e Once blood glucose is above 4.0mmol/L and the person has recovered, give a long acting
carbohydrate snack (20g) of their choice where possible, taking into consideration any
specific dietary requirements.

e People given glucagon require a larger portion of long-acting carbohydrate (40g) to replenish
glycogen stores (double the suggested amounts below) although nausea associated with
glucagon injections may be an issue.

Examples include: a. Two biscuits b. One slice of bread/toast c. 200-300ml glass of milk (not
soya or other forms of ‘alternative milk, e.g. almond or coconut) d. Normal meal if due (must

contain carbohydrate).



Level 3 hypoglycaemia-

o Immediate treatment with 25g of 25-50% glucose solution administered IV.
e No IV access-
If no IV access is available then give 1mg Glucagon IM. Glucagon is only licensed for insulin

induced hypoglycaemia and may be less effective in people prescribed sulfonylurea therapy
(may take up to 15 minutes to take effect).

Glucagon mobilises glycogen from the liver and will be less effective in those who are
chronically malnourished (including those who have had a prolonged period of starvation),
abuse alcohol or have chronic liver disease.

In this situation IV glucose is the preferred option. If no IV access is available initially,
continue trying to achieve IV access as IM glucagon is less likely to be successful if required
for a second time.

References

1. Joint British Diabetes Societies guideline on The Hospital Management of Hypoglycaemia in
Adults with Diabetes Mellitus, January 2023 Revision

2. American Diabetes Association Glycemic Goals and Hypoglycemia: Standards
of Care in Diabetes—2024

3. Upto date



Hypoglycaemia in patients without DM

Management of hypoglycaemia according to severity similar to patients with DM and hypoglycaemia.

Evaluation of hypoglycemic symptoms in adults without diabetes mellitus

Review all glucose values measured during hypoglycemic symptoms: Symptoms of hypoglycemia
® If no glucose data are available, obtain glucose measurement =S = P
when symptoms occur g
= Laboratory ement or h glucose monitoring with * Sweating
fingerstick and glucose meter may be used* ® Weakness
= palpitations
Are glucose data obtained through laboratory measurement? ® Tremor
¢ 1 . ® Nervousness
Yes No *® Hunger
v v ® Paresthesias
Glucose Is the fingerstick glucose Neuroglycopenic sympt.
265 mg/dL (3.6 mmol/L) 280 mg/dL (4.4 mmol/L) = Irritability
when symptoms occur? when symptoms occur? ® Drowsiness
1 l 1 I l 1 » o
Yes No No Yes = Vision changes
v \
Hypoglycemia as the cause
of symptoms is unlikely What is the
; fingerstick glucose
Investigate other causes when symptoms occur?
of autonomic symptoms
|
T 1
<65 mg/dL 265 to 79 mg/dL
(3.6 mmol/L) (3.6 to 4.4 mmol/L)
¥
Continue home

glucose monitori
for 1 to 3 months

Are any glucose values

<65 mg/dL (3.6 mmol/L)
during symptoms?
Yes No
\d A \d ¥ A4
Hypoglycemia as the cause
A hypoglycemic disorder is possible of symptoms is unlikely:
Evaluate for the underlying cause, ®Ho '9“““’.'”"“"""9
Mmyk\dﬁ.mﬂiﬂdhﬁ,\g -;“'bedtum
under the of an endocrinologist nvestigate other causes
SR of autonomic symptoms

* If laboratory glucose measurement is pursued, insulin, C-peptide, and proinsulin levels should be obtained
concurrently at the time of hypoglycemic symptoms. A detailed approach to home blood glucose monitoring
with fingersticks and a glucose meter is described in other UpToDate content. Continuous glucose monitoring
should not be used in the evaluation of hypoglycemic symptoms in individuals without diabetes.

4| The duration of continued monitoring depends on factors including frequency of hypoglycemic symptoms
and clinical suspicion for an underlying hypoglycemic disorder.

A Supervised testing can entail a supervised fast or mixed meal test, or evaluation may be performed during a
spontaneous episode of hypoglycemia. Selection of a supervised test when hypoglycemia is not fortuitously
observed depends on the timing of symptoms in relation to meals.



Evaluation of hypoglycemia in asymptomatic adults
without diabetes mellitus

Repeat laboratory glucose measurement
with proper sample collection and processing
to exclude artifactual hypoglycemia®

Is laboratory glucose
<40 mg/dL (2.2 mmol/L)?
|

|
Yes No

¥

Is laboratory glucose
=40 to 64 mg/dL (2.2 to 3.6 mmol/L)?

I 1
Yes No

4 \d

Low glucose may reflect normal physiology

nderlyi ic disorde
or an underlying hypoglycemic disorder A hypoglycemic disorder is

Does either of the following apply? unlikely if laboratory glucose
® Patient is 240 years of age 1 is 265 mg/dL (3.6 mmol/L)
‘_:": ) _ No additional evaluation
= Clinical history suggests previous is usually required

hypoglycemic symptoms that became
diminished or absent over timef

I

Yes No
v v ¥
A hypoglycemic disorder is likely Low glucose likely

reflects | physiclogy &
Evaluate for the underlying cause, norma

which may include supervised testing Mo further evaluation
under the care of an endocrinologist © is usually required

* Artifactual hypoglycemia can occur if an antiglycolytic agent (eg, fluoride) is
not present in the blood collection tube and sample processing is delayed.
Artifactual hypoglycemia also may be seen in individuals with leukocytosis,
erythrocytosis, or hemolysis.

9] A low glucose value is less likely to reflect normal physiology in individuals
aged =40 years and usually warrants further evaluation.

A Individuals who report the loss of a symptomatic response to hypoglycemia
over time should undergo additional evaluation as this history could reflect
the evolution of impaired awareness of hypoglycemia that can occur with
recurrent episodes of hypoglycemia.

< Supervised testing can entail a supervised fast or mixed meal test, or
evaluation may be performed during a spontaneous episode of
hypoglycemia. Selection of a supervised test when hypoglycemia is not
fortuitously observed depends on the timing of symptoms in relation to
meals.

8 In young (aged <40 years), healthy individuals, glucose values =40 to 64
mg/dL (2.2 to 3.6 mmol/L) can reflect normal physiology in the fasting state.



Causes of hypoglycemia in adults

1ll or medicated individual Drugs other than antihyperglycemic agents and alcohol
1. Drugs reported to cause hypoglycemia

Insulin or insulin secretagogue Moderate quality of evidence

Alcohol

Cibenzoline
Others (refer to UpToDate table on drugs that cause hypoglycemia) Gatifloxacin
2. Critical illnesses Pentamidine
Hepatic, renal, or cardiac failure Quinine

Sepsis (including malaria) Indomethacin

Inanition Glucagon (during endoscopy)

3. Hormone deficiency Low quality of evidence

Cortisol Chloroquineoxaline sulfonamide

Glucagon and epinephrine (in insulin-deficient diabetes mellitus) Artesunate/artemisin/artemether

4. Nonislet cell tumor

IGF-1
Si ingly well individual Lithium
S. Endog hyperinsulini: Propoxyphene/dextropropoxyphene
Insulinoma Very low quality of evidence

Functional beta cell disorders (nesidioblastosis) Drugs with >25 cases of hypoglycemia identified

Noninsulinoma pancreatogenous hypoglycemia Angiotensin-converting enzyme inhibitors

Post-gastric bypass hypoglycemia Angiotensin receptor antagonists

Insulin autoimmune hypoglycemia Beta-adrenergic receptor antagonists

Antibody to insulin Levofloxacin

Antibody to insulin receptor Mifepristone

Insulin secretagogue Disopyramide

Other Trimethoprim-sulfamethoxazole

6. Accidental, surreptitious, or malicious hypoglycemia

Heparin

6-mercaptopurine

IGF-1: insulin-like growth factor-1.

Reference

Upto date section on hypoglycaemia in adults without Diabetes.



Annex 2 - DKA Management

Do
"

The Management of Diabetic Ketoacidosis in Adults

B
ko

Where individuals aged 16-18 are managed by paediatric teams, the paediatric guidelines should be followed:|BSPED |BSPED DKA Guidelines|

Diagnostic criteria: all three of the following must be present

= capillary blood glucose above 11 mmol/L

= capillary ketones above 3 mmol/L or urine ketones ++ or more

= venous pH less than 7.3 and/or bicarbonate less than 15 mmol/L

BOX 1: Immediate management: time 0 to 60 minutes
(T=0 at time intravenous fluids are commenced)
If intravenous access cannot be obtained request critical care support immediately
ction 4: Further investigations

Action 1: Commence 0.9% sodium chioride solution (use a - Capillary and laboratory glucose
BG

large bore cannula) via an infusion pump - Venous

See Box 2for rate of fluid replacement - USE and FBC
Action 2: Com fixed rate int - Blood cultures

(FRIl). (0.1unitkg/hr based on estimate of weight) 50 - ECG

units human soluble insulin (Actrapid® or Humulin S%) - CXR

made up to 50mi with0.9% sodium chioride solution. If - MSU
patient normally takes long acting insuiin analogue: Action 5: Establish mornitoring regimen
(glargine, detemir, degludec) continue at usual dose and - Hourly capillary blood glucose
i - Hourly capillary ketone measurement if available.
- Venous bicarbonate and potassium at 60
minutes, 2hours and 2 hourly thereafter
- 4 hourly plasma electrolytes
U e e e
- Continuous pulse oximetry if required
Action 6: Consider and precipitating causes and treat appropria

ime
Action 3: Assess patient
o Respiratory rate; temperature; blood pressure; pulse;
oxygensaturation
o Glasgow Coma Scale
o Full clinical examination

HDU/level 2 facility and/or insertion of central line may be required in following circumstances

(request urgent senior review)

- Young people aged 18-25 years
Iderly

- Venous pH below 7.0
- Hypokalaemia on admission (below 3.5 mmol/L)
- GCS less than 12

: ::?«n;nk‘mney Eilure - Oxygen saturation below 92% on air (Arterial blood gases
- Other serious co-morbidities required)

- Systolic BP below 90 mmHg
- Pulse over 100 or below 60 bpm
- Anion gap above16 [Anion Gap =

- Severe DKA by following criteria
- Blood ketones above 6 mmol/L L - .
- Venous bicarbonate below 5 mmol/L (Na™ +K7) - (Cr + HCO: )]

ftre of fluid
Systolic BP on admission 90 mmHg and over
Give 1L 0.9% sodium chloride over the first 60 minutes

mmol/L of
Potassium level (mmol/L) infusion solution
>55 Nil
o - DL ’ BOX 4: 6 o 12 hours
<35 senior review — additional potassium required

- Ensure clinical and biochemical
improvin
- Continue IV fluid replacement

- Avoid hypoglycaemia

- Assess for complications of treatment e.g. fluid

overload, cerebral oedema

- Treat precipitating factors as necessary

Action 1 Re-assess patient, monitor vi

= If patient not improving by criteria in Box 3, seek

senior advice

- Continue IV fluid via infusion pump at reduced rate

o 0.9% sodium chioride 1L with KCI

o 0.9% sodium chloride with KCI over 6 hours

- Add 10% dextrose 125mis/hr if the
below 14 mmol/L.

onsider reducing the rate of intravenous insulin

BOX 3: 60 minutes to 6 hours
Aims of treatment:
= Rate of fall of ketones of at least 0.5 mmol/Lir OR bi ise 3

‘BOX5: 12 to 24 HOURS d

mmolL/hrand blood glucose fall 3 mmol/L/hr
- Maintain serum potassium in normal range

ient, monitor vital signs
- Hourly blood glucose (1ab biood glucos i meter reacing ‘HI’)
* Hourly biood ketones If meter available

at 60 minutes, 2
R o s

- If potassiumis outside normal range, re-assess potassium replacement
and checkhourly. If abnormal after further hour seek immediate senior
medical advice

Action 2: follows:
- 09% AL with pe next2 hour

- 09% AL with next2 hours

- 09% i next4 hours

- Add 10% glucose 125mifhr if blood glucose falls below 14 mmol/L.
nsider reducing the rate of intravenous insulin infusion to 0.05
units/ kg/hour when glucose falls below 14 mmol/L

18-25years,
eldervy,pmgnam. heartor renal falure. (Consider HDU andior central

Ar.ﬁon 3: Assess response to treatment
Insulin infusion rate may need review if

- Capillary ketones not falling by at least 0.5 mmol/Lihr

- Venous bicarbonate not rising by atleast 3 mmol/Lihr

- Plasma glucose not falling by at least 3 mmol/L/hr

- Continue FRIIl until ketones less than 0.6 mmollL, venous pH >7.3 andlor
venous bicarbonate over 18 mmol/L

keton

By 24 hours the and acidosis should have
resolved. Request senior review is not improving
Aim:

2 Enure that cinical and biochemical parameters are contining fo
improve o are normal

= Continue IV fuid replacement if not eating and drinking

“ If ketonaemia has cleared and the person is not eating or drinking,
move to a variable rate intravenous insulin infusion (VRIII) as per local
quidelines

- Reassess for complications of treatment, e.g. fluid overload, cerebral
oedema

- Continue to treat precipitating factors

~ Transfer to subcutaneous insulin if the person is eating and drinking
normally and biochemistry is normal

Action 1 - Re-assess patient, monitor vital signs.

- At 12 hours check venous pH, bicarbonate, potassium, capillary ketones

and glucose
- Resolution is defined as ketones <0.6 mmollL, venous pH>7.3
Action3

If DKA resolved go to Box 6 )

BOX 6: Resolution of DKA

Expectation: Patient should be eating and drinking and back on
normal insulin
If DKA not vesoived identify and treat the reasons for fallure to respund.

i d glucose are not falling as expected always check
the insulin d requires senior
[ Transfor o subcutancous nsulin
malfunction).
regime when stable
,':,:ﬂ,‘,‘ pment uoiking h"'u";; nefojtecmertly ':ﬁ:f“”a"" jricroase (capma-y ketones less than 0.6 mmollL AND pH over 7.3) and the

Addmon-l measures

Reg Early Warning NEW
Aua.lrﬂte fluid balance uharl mlnlmum unne output 0.5ml/kg/hr

- Consider anuric (not passed urine)
by 60 minutes

- Nasogastic tube with airway protection if patient obtunded or persistently
vomiting

- Measure arterial blood gases and repeat chest radiograph if oxygen
saluration lessthan 92%

- Thromboprophylaxis with low molecular weight heparin

- Consider ECG monitoring if or

e e I P
parameters  fuidmay be requi

Check for fluid overload

Action 2 - Review biochemical and metabolic

parameter

= At6 hours check venous pH, bicarbonate,
potassium, capillary ketones and glucose

- Resolution of DKA s defined at ketones <0.6 mmol/L
AND venous pH >7.3 (do not use bicarbonate as a
marker at this stage)

- Ensure a referral has been made to the diabetes

ital signs

over 4 hours

team

- If DKA not resolved review insulin infusion (see
BOX 3Action 3)

- If DKA resolved go to BOX 6

glucose falls

infusion to 0.05 units/ kg/hour when glucose falls

below 14 mmol/L

patientis ready and able to eat. Do not discontinue intravenous
insulin infusion until 30 minutes after subcutaneous short
actin Conversion to subcutaneous
ol shouid be managed by the Specialist Diabetes Team. Ifthe
team s not available use local guidelines. If the patient is newly
diagnosed s essentil they are seen by a member of the specialist
team prior to discharge
Arrange follow up with specialist team

NHS ooy

N,
SCOTLAND

saal Colege
AT

iz Bimchaminte &
Laborstory Medicinn

e

of British Clinical Di
Briish Society for Endocrinology and Diabetes and
Association of Children's Diabetes Clinicians; Diabetes
Inpatient Specialist Nurse (DISN) Group; Diabetes UK
Diabetes Network Northem lreland; Society of Acute
Medicine; Welsh Endocrine andDiabetes Society, Scottish
Diabetes Group.




Annex 3 — HHS Management

perosmolar Hyperglycaemic State (HHS) care pathway in adults

Joint British
pr Diabetes Soclieties
tor inpaotient core

Clinical features (all the below) Aims of therapy Criteria for resolution of HHS: Holistic assessment of the following:
1) Marked hypovolaemia 1) Improvement in clinical status and replacement of all estimated fluid losses by 24 hours
LA L m A mixed picture of ) impes BO.Tep N Y by ur 1) Clinical and cognitive status is back to the pre-morbid state
2) Osmolality 2320 mOsm/kg HHS and DKA occurs 2) Gradual decline in osmolality: drop of 3-8 mOsm/kg/hr
3) Marked hyperglycaemia (230 mmol/L) relatively frequently 3) Blood glucose: aim to keep to 10-15 mmol/L in the first 24 hours 2) Osmolality <300 mOsm/kg
4) Without significant ketonaemia (<3.0 mmol/L) 4) Avoid hypogly ia and hypokalaemi 3) Hypovol has been d (urine output 20.5 mi/kg/hr)
5) Without significant acidosis (pH 27.3) and bicarbonate 215 mmol/L 5) Prevent harm: VTE, osmotic demyelination, fluid load, foot uls 4) Blood glucose <15 mmol/L
Theme ‘«-__x]i_rpe| 0-60 minutes I 60 minutes - 6 hours 6-12 hours 12-24 hours 24-72 hours
Clinical assessment and monitoring
Clinical status / NEWS Establish 2large bore IV cannulas) Check for continuing improvement
n ok of high A Table ‘M
“Assess for. s " Expect steady recovery, patient eating and drinking, and
precipitating cause(s) Py s - ol blochemistry as it was prior to HHS
ounul;ymlu(o::“l N Chec vy hour For § Boxks = y 5 going manag the 8
cal . +Urea oA Lol * o ok ™ \ ot
Measure/calculate Glucose avallable. +g) x once urea is Check every 2 hours. then chack svery 2 hois) 24 hours.
i for gradual decline of 3-8 mOsm/kg/hw SYSOIS. 60 Shan Use (2 KA pacoou s Liet) Individual BG target 610 mmol/L
How to interpret osmolality results Check Figure 1 overleal Check Figure 1 overleal Check Figure 1 overleal Check Figure 1 overleaf
Check every hour Check every hour Check every hour
m""‘“w"‘s‘:imh PP an UP 10.5.0 mmol/L per hour (check Figure 2 overteat (check Figure 2 overeat
(check Figure 2 overlea for details) for details) for detalls)
Interventions
Intravenous fluids (0.9% saline)
1litre over 1 hour Alm for 6 litre:
(In 1V line 1) Aim for 2:3 litre: 6 hours - Can be stopped if patient is eating and dnnking
(coutionin HE/CKO/OW <S0Kg) (caution in HF/CKD/BW <30 kg) by 12 hours. replacement for the next 12 hours
Use DKA guidelines if ketonsemia
Insulin infusion (>3.0 mmol/L) or ketonuria (22+) i pos ~ Rate mayneed o/t VRIN I not eating and drinking
(FRIN0.05 units/ke/he using Actrapid®) 8 W' 1015 P
(1n 1V line 2) Start FRIN If ketonaemia insulin
{>1.0- 3.0 mmol/L) or ketonuria (<2+)
m:;;“‘”“"’“’m"" Notrequired at this stage Only Initiate If 86 <14 mmol/L Continue infusion at 125 mifhe Canbe stopped if patient s esting and drinking
Seniof review / ICU outreach Check Table 2 overleal for potassium Check for Check for
Potmden i potassium .5 of >6.0 mmol/L replacement guidelines replacement guidelines replacement guidelines Sheck UREs Goly
A and p i
ke VTE prophylaxis (low molecular weight heparin) VIE prophylaxis until discharge
- Assess for e.g. fluid overload, cerebral oedema, osmotic level) Dally feet checks
Prevent hypoglycaemia (Glucose % or 10% at 125 mi/hr if 8G <14 mmol/L Target G 6-10 mmol/L
Prevent foot ulceration Daily foot checks Daily foot checks
Refer to the inpatient diabetes team early. Review by inpatient diabetes team
Escal e is clink before discharge
| Abbreviations: BGsblood glucose; BW=body weight; CKD=chronic kidney disease; FRIll=fixed rate intravenous insulin infusion; HF=heart fallure; hrzhour; IC care unit; early warning score; USEszurea and electrolytes; P
| VBG=venous blood £as analysis; VRillzvariable rate intravenous insulin infusion; VTE=venous thromboembolism @IBDSIP 2022




Hyperosmolar Hyperglycaemic State (HHS) care pathway in adults

]BDS IpJoinf British
e Diobetes Societies
for inpatient care

| Figure 1: Managing osmolality changes during treatment of HHS

Calculated*/ Measured
Osmolality

Decreasing by
<3 mOsm/kg /hour

Fluid status

Sodium

Decreasing at appropriate level
(3-8 mOsm/kg/hour) m==P>|_Increasing >
Decreasing >
>8 mOsm/kg /hour

Negative fluid
Increasing andb;:;;ﬁs a4 o

fluid overload

*Calculated osmolality (mOsm/kg) = Adequate fluids |

(2%Na*) + Glucose + Urea -'-’

'l balance

Increase rate of infusion of 0.9% saline |

I Continue same rate of fluids |

Considerreducinginfusion rate of IV fluids
and/or insulin (if already commenced)

I Increase rate of infusion of 0.9% saline

Consider switching to 0.45% saline
at samerate

Figure 2: Managing glucose changes during treatment of HHS

| Blood glucose

Fluid status

Fall of blood glucose at a rate of
up to S mmol/L per hour is ideal

T |

and no signs of fluid

overload

Blood glucose falling
<5 mmol/L per hour

Adequate fluids
'l balance

Blood glucose falling
>5 mmol/L per hour

-

—PI Increase rate of infusion of 0.9% saline ]

Table 1: Escalate to ICU/outreach if
any of the following is present:

Osmolality >350 mOsm/kg

Sodium >160 mmol/L

Venous/arterial pH <7.1

Hypokalaemia (<3.5 mmol/L) or
hyperkalaemia (=6 mmol/L) on admission
Glasgow Coma Scale (GCS) <12 or abnormal
AVPU (Alert, Voice, Pain, Unresponsive)
scale

Oxygen saturation <92% on air (assuming
normal baseline respiratory function)
Systolic blood pressure <90 mmHg

Pulse >100 or <60 beats per minute

Urine output <0.5 ml/kg/hour

Serum creatinine >200 umol/L and/or Acute
kidney injury

Hypothermia

Macrovascular event such as myocardial
infarction or stroke

Other serious co-morbidity

Commence Fixed Rate Insulin Infusion (FRIlI)
0.05 units/kg/hour OR increase rate to 0.1
units/kg/hour (if already commenced)
[converttovariable rate intravenousinsulin
infusion (VRIII) or scinsulin once HHS has
resclved]

P>

Checkthe rate of change in osmolality and
consider reducing the rate of fluid

replacement and/or IV insulin infusionrate

If the parameters in Figures 1 and 2 above are not met, seek specialist input early to help tailor the

management according to the individual’s need

|Table 2: Potassium replacement guidelines

Potassium level in Potassium replacement
first 24 hours (mmol/L) in infusion solution
Senior review
>
e ICU/outreach
5.5-5.9 Nil
3.5-5.5 40 mmol/L
Senior review
<3.5 ICU/Outreach. Additional
potassium is required
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Annex 5 — Correctional Dose

3 components of insulin required for a patient in hospital.
1.Basal Insulin and 2. Bolus insulin
Pre-admission dose or 0.5u/kg — > 50% as basal and 50% as bolus insulin.

Can be given as Mixtard Insulin or basal insulin (eg NPH/ glargine) and bolus insulin (eg
soluble insulin/ rapid acting analogue) with meals .

3.Correctional dose
Provides real time adjustment of insulin dosing based on insulin sensitivity.

In a normal patient 1 unit of pre-meal soluble insulin will reduce the next pre-meal CBS by
10mg/dL.

Correctional dose needs to be calculated to relate this to patients with impaired insulin
sensitivity.

Correctional dose calculation

Correctional factor (CF)= 1700/TDD (Total Daily Insulin)

Or

3000/Body weight (kg)

Correction Bolus Formula

Current BG — Ideal BG

Glucose correction factor

Example for correctional dose calculation

Blood sugar pre- lunch: 200mg/dL
Pre- meal goal: 140mg/dL
200-140=60mg/dL



Total Daily Insulin =50 U
CF=1700/50=34

Extra dose of Insulin needed to cover 60mg/dL= 60/ 34=1.8
Give extra 2 units of Insulin for pre-lunch dose
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