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e What Emergencies?
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e Diabetic Ketoacidosis (DKA)
 Hyperosmolar Hyperglycaemic State (HHS)
 Hypoglycaemia

e The ‘Diabetic Foot’
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End-stage kidney disease [2, 183]

JBDS-1P

'y
AVA

Association of

o boiane, AVAVAL 37&';21’1.523'.2?!@ Endotext

Norwich
Medical
School

Norfolk and Norwich University Hospitals

Word Limit!

Table 4 Features of DKA and HHS occurring in special populations

NHS Foundation Trust

Special population

Clinical characteristics and presenta-
fon

Diagnostic considerations

Specific management considerations

Future care considerations

oLyt

Frail or older adults [181]

SGLT2 inhibitor [91.93. 103, 182] e May

mortality.

COVID-19 [79. 185]

e About 4% of patients with diabetes
and end-stage kidney disease expe-
rienced DKA/HHS.

e May present with fluid overload.
High preexisting comorbidity
burden with increased risk of

© High rate of preexisting comorbidi-
ties

© High risk for hospital mortality,
prolonged hospitalisation and DKA
recurrences.

be spontancous or preceded

© Isolated HHS and mixed DKA/
HHS occur more frequently than
DKA

o Evaluate for specific precipitating

factors and concurrent di

rses
(cardiovascular events, infection,
medications)

© May present with near-normal glu-

¢ Patients with end-stage kidney
disease usually present with
greater hyperglycaemia, more
frequent hyponatraemia, higher
osmolality, hyperkalaemia, and
lower ketone concentrations of

© Fluid resuscitation and rate of fluid

replacement need to account for
comorbidities and acute precipitat-
ing events

o Address polypharmacy

© Acute management as for “general’

nraon
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© Assessment of cognitive and func-
tional status, including capacity for
self

o Continued management of comor-
bidities and risk factors for DKA/
HHS recurrence.

nagement.

© SGLT2 inhibitor therapy is not rec-
Lanmin

e Careful fluid administration and .

potassium replacement are needed.

cations.

B-hydroxybutyrate compared with
patients without end-stage kidney
disease.

”

® Up 10 2% of pregnancies with
pregestational diabetes develop
DKA

© Most cases occur with preexisting
TID.

© The incidence of DKA in gesta-
tional diabetes is low (<0.1%).

 Higher frequency of DKA during
the COVID-19 pandemic.

® At-risk groups are adults with
preexisting T2D.

o High risk for complications, need
for ICU care. longer hospital stays,
and mortality.

discase
© Euglycaecmic DKA (glucose <11.1
mmol/l [200 mg/dl]) may occur.
© Mixed acid-b:
oceur with hype

disturbances may
mesis. making
the diagnosis challer

© Usual diagnostic criteria
o Higher frequency of mixed DKA/
HHS especially in older adults.

o The

requires immediate expert senior

ficant feto-maternal risk

medical and obstetric intervention

o [deally patients should be cared for
in delivery suites or high-depend-
ency units.

© Treatment with high-dose steroids
requires higher-dose insulin to treat
refractory ketonaemia

® In newly enosed individuals
present with diabetes in DKA.,
diabetes phenotyping may be
helpful

e Greater risk of cardiac co-compli-

guidelines in the

y department or obstetric
unit should include sections on the
management of DKA in pregnancy
as well as sick day rules.

© Discharge on insulin treatment with
careful follow-up.

Holistic multidisciplinary care and
aggressive multiple risk factor inter-
vention is necessary.

Closer glucose and ketone monitor-
ing is necessary.

TID. type | diabetes: T2D. type 2 diabetes
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““Changes in DKA in Renal Disease

University of East Anglia

Normal renal function  CKD stages 1-3 CKD stages 4 and 5 ESRD
Insulin degradation Normal Normal Decreased Decreased
Ketone body Mild to severe Mild to severe Moderate to severe Moderate to severe
formation
Ketonuria Moderate to severe Moderate to severe Mild to moderate Non-existent to mild
depending on ability to form
urine
Acidosis Mild to severe Mild to severe Moderate to severe Depends on timing of latest
dialysis session
Hypertonicity Mild to severe Mild to severe Moderate to severe Depends on timing of latest
dialysis session
Potassium (K*) levels  Hyperkalaemia with total ~ Hyperkalaemia with Hyperkalaemia with Depends on timing of latest
body K* deficit total body K™ deficit normal total body K*  dialysis session

T

Treat as per normal DKA guidelines
JBDSIT 0 i dines = £ dotext MLVODF Stathi D et al Diab Med 2025;42(2):e15405
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* Don’t assume that symptoms in those with advanced CKD are
due to the CKD / uraemia

e Assess fluid status (e.g. usual post dialysis weight vs
presentation weight)

 Measure ketones and lactate in those with a high anion gap
acidosis

* Dialysis improves glucose and acidosis, but not ketosis
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" Beware Euglycaemic DKA
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 DKA can present with normal glucose concentrations
* SGLT2i use induced ketosis
* People should NOT be on a low carbohydrate diet

 Those on glucose free solution CRRT are at particular risk
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( Reassess )

volume status

a Y

[ Bolus of 250 ml |

Hypovolaemia of Sodium anbdo{fsp(i-:%at
1 0,
L ) _chloride 0.9% | hypovolaemia
e ( persists )
( ! If pulmonary
Assess volume : oedema, consult
[ i Hypervolaemia mephrology for

\ y haemodialysis »Start a ‘d.l'y’ FR|” at_ 005un|ts/kg/hr . .
\ /| » Concomitant dialysis may lead to large fluid shifts
* A CVP line may be necessary

{ 2, & -

. Do NOT start IV
Euvolaemia fluids

Aim for reduction in ketones of 0.5mmol/l/hr, and glucose 3-5mmol/l/hr, and a rise in bicarbonate of 3mmol/l/hr.

Calculated osmolality should not fall by more than 8mOsmol/Kg/hr

B i Cumcal TWGDF Stathi D et al Diab Med 2025;42(2):e15405
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* Do not give potassium unless it is <3.5mmol/
 Hyperkalaemia should improve with insulin therapy
e |f potassium is >5.0mmol/I use a cardiac monitor

* |f potassium is >6.5mmol/I consider RRT

e Consider bicarbonate replacement and / or RRT if pH<7.2
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e Resolution of DKA
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e Resolution of DKA is defined as ketones <0.6mmol/l and
venous pH >7.3
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 Hypovolaemia
e Raised plasma osmolality (>320mOsm/kg)

e Hyperglycaemia (>30.0mmol/l) without significant ketonaemia
(<3.0mmol/l) or acidosis (pH >7.3) and bicarbonate
(>15.0mmol/I)

* |n mixed HHS/DKA, pH is <7.3, bicarbonate is <15 mmol/l and
ketone >3 mmol/I
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anges in HHS in Renal Disease

Normal renal function CKD stages 1-3 CKD stages 4 and 5 ESRD

Hypovolaemia Severe Severe Moderate to severe If residual urine production, moderate
to severe

Urine output Significantly increased Significantly increased Variable Variable
Osmolality Moderately to significantly increased Moderately to significantly increased | Significantly increased Significantly increased
Effective osmolality Moderately to significantly increased Moderately to significantly increased Moderately to significantly increased Moderately to significantly increased
Hyperglycaemia Severe Severe Severe Severe

t t

Treat as per normal HHS guidelines

JBDSIP &0 giidines o Fdotext H\IGDF Stathi D et al Diab Med 2025;42(2):e15405
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* Do not give potassium unless it is <3.5mmol/
e |f potassium is >5.5mmol/l use a cardiac monitor
* |f potassium is >6.5mmol/I consider RRT

* Consider RRT if osmolality >350mOsmol/Kg
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 Treatment Aims — Fluid
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e Effective osmolality should not fall by more than
8mOsmol/Kg/hr (if it is faster, reduce fluid infusion rate)

e Aim for fluids given at 20-25ml/kg/hr

* Even if sodium rises, if osmolality is falling, continue 0.9%
sodium chloride. Only change to 0.45% if sodium is rising and
osmolality is rising, or not falling at the expected rate
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" Treatment Aims — Glucose
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* Check glucose and electrolytes hourly for the first 6 hours, then
2 hourly

* If glucose is dropping <5.0 mmol/L per hour, check fluid balance
* If positive balance is inadequate increase infusion rate

* If fluid replacement is adequate and glucose not falling, start
FRIII at 0.05 units/kg/h

* |n people with ESRD, start FRIII at 0.02 units/kg/h
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 Measured or calculated serum osmolality falls to less than
320mOsm/kg

e Renal function has returned to baseline
* Hyperglycaemia has been corrected (<13.9 mmol/I)

* Cognitive status has improved
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" Hypoglycaemia Prevention
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* Everyone with diabetes with significant renal disease should
be on a CGM (ideally with an alarm)

* Reduce insulin doses by 25% on haemodialysis days

* |f the pre-dialysis glucose is <7mmol/L, give 20—-30g low Gl
CHO gl

JBDS-IP & Association of o TWGDF
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* An appropriate rapid-acting carbohydrate treatment should
be provided taking into account fluid, potassium and
phosphate restrictions

» Patients and staff should be educated in regard to the
appropriate treatment of mild to moderate hypoglycaemla
and hypoglycaemia unawareness :
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* The feet of a person with ESRD should be inspected at least
every month, assessing

— Vascular status (signs of PAD?)
— Skin (colour, temperature, oedema, infection, pre-ulceration)

— Deformity %
— Footwear fhe 383& L’Kj
— Foot care
kJ kj 2% X
(ﬁ?) RS
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4 Norwich Norfolk and Norwich University Hospitals NHS'|
Medical NHS Foundation Trust
- = | School
University of East Anglia F e et

* Poor peripheral circulation, immobility, changes in leg
swelling, poor eyesight, etc all contribute to an increased risk
of ulceration, infection, and ultimately amputation

* If you do not have one, talk to your local specialist diabetes
foot team to get a liaison podiatrist — or at the very least
establish a relationship to allow for rapid assessment for foot

wounds
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= THings that Most Influence Wound Healing

Area of circle
proportionate
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Time to to relative
Depth (to first Ulcer contribution of
tendon or expert n_umber ) variable®
Area 255055~ (single or (ERELE]
bo ne) ment multiple) infection site (on

hindfoot)

(large ulcer

21 sz) Neuropathy

(loss of feeling)

Ischaemia
(poor
circulation)

Diabetes duration

Charcot

Heart failure

Sex

Key: Myocardial infarction
Blue shades = patient / health variables . Sm°kmg status
Grey shades = ulcer variables
= care processes Renal replacement
Area of circle proportionate to relative therapy
contribution of variable®. ‘
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“ Addressing Uncertainty

Digital Evaluation of Ketosis and Other Diabetes Emergencies (DEKODE)

LEA

University of East Anglia

Regular and frequent feedback of specific clinical criteria
delivers a sustained improvement in the management of
diabetic ketoacidosis "«

I
Authors: Punith Kempegowda,® Ben Coombs,® Peter Nightingale,© Joht Singh Chandan,? Jaffar Al-Sheikhli,f
Bhavana Shyamanur,® Kasun Theivendran,® Anitha Vijayan Melapatte,F Umesh Salanke,° Mohammed Akber,®
Sandip Ghosh® and Parth Narendran"

L
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Clinical and biochemical profile of 786 gstaining improvement in diabetes-related

sequential episodes of diabetic . . .
ketoacidosis in adults with type 1 and ketoacidosis management through a Quality

type 2 diabetes mellitus Improvement Project
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Lucretia Thomas,? Agnes Johnson,? Dengyi Zhou,? Lucy Wallett,® Sandip Ghosh,? MEGAN OWEN,* SANJAY SARAF,' MUHAMMA ALl KARAMAT,' PARIJAT DE,> SENTHIL KRISHNASAMY,*
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Kempegowda P et al Clin Med 2017:17(5):389-394
Ooi E et al BMJ Open DRC 2021;9:e002451
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* Has data on tens of thousands of DKA admissions

e Collected by resident doctors or medical students
» Regular feedback to contributing institutions
 Now international — USA, ltaly, Uzbekistan, India “

80 -

* Several papers currently in preparation

],
60 +
* If you want to join in — just ask! é %
é 20 %
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ation (hours

0

A
@ e

BDSIF & g S Endotext HVGDF Kempegowda P et al Clin Med 2017\:&17(5):389-394

jotias  AVAV i i
JOC N Diabetologists'



Medical NHS Foundation Trust

If Anyone is Interested

[ I +: Norwich Norfolk and Norwich University Hospitals NHS'|

University of East Anglia S C h 00 l

Received: 1 May 2024 I Accepted: 25 June 2024

DOI: 10.1111/dme.15405
DIABETIC

INVITED REVIEW

Management of diabetes-related hyperglycaemic
emergencies in advanced chronic kidney disease: Review of
the literature and recommendations

Dimitra Stathi’ | Ketan K. Dhatariya®>® | Omar G. Mustafa*

'Department of Diabetes, King's

College Hospital NHS Foundation Abstract

Trust, London, UK Aims: Despite the substantial progress in the management of diabetes mellitus
*Elsie Bertram Diabetes Centre, Norfolk (DM), chronic kidney disease (CKD) remains one of the most common complica-

and Norwich University Hospitals NHS

Foundation Trust, Norwich, UK tions. Although uncommon, diabetic emergencies [diabetic ketoacidosis (DKA),
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