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Disclosures

| am the lead author of the UK JBDS guidelines for the management
of diabetic ketoacidosis

| am the lead author of the JBDS guidelines on the management of
the adult patient with diabetes undergoing surgery or procedures

| am a co-author on almost all of the other JBDS national guidelines
— and the Chair of JBDS

In the last 24 months, | have received consulting fees and honoraria
from Sanofi Diabetes, and Novo Nordisk

JBDS, Joint British Diabetes Societies.
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Who is This Strange Man?

| qualified in 1991
| trained in diabetes & endocrinology and general (internal) medicine

| worked in general practice for 2 years

| worked in ITU/anaesthetics for a year

| did research at the Mayo Clinic (pHeA anyone?)
| have been in Norwich since 2004

My current national roles are:
— Chair of the UK Specialist Certificate Examination in Diabetes and Endocrinology and the European
Board Exam in Endocrinology, Diabetes and Metabolism
— President of the Endocrinology & Diabetes Section of the Royal Society of Medicine
— Chair of the JBDS — IP (inpatient diabetes guidelines)

* Peri-operative, diabetic ketoacidosis, hypoglycaemia, HHS, enteral feeding, self management,
e-learning on safe use of IV insulin, renal unit, peri-partum management, steroid-induced
hyperglycaemia, diabetes at the front door, the fail elderly inpatient, etc.

DHEA, dehydroepiandrosterone; HHS, hyperosmolar hyperglycaemicstate; ITU, intensive therapy unit;
IV, intravenous; JBDS —IP, Joint British Diabetes Societies for Inpatient Care.
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Background on COVID-19

Coronaviruses are a large family of viruses which may
cause illness in animals or humans.

There are many types of human coronaviruses
including some that commonly cause mild upper-
respiratory tract illnesses.

COVID-19 (CoronaVirus Disease - 2019) is caused by a
novel (or new) coronavirus called severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2).

SARS-CoV-2 is the seventh coronavirus known to
infect humans.

COVID-19 coronavirus
particles, coloured transmission

This is a new disease which has not previously been o electron micrograph (tEM)
seen in humans.

Andersen KG, et al. Nat Med. 2020;26:450-452
WHO: https://www.who.int/emergencies/diseases/novel-coronavirus-2019 Accessed: October 2020
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Time Course of COVID-19 and its Complications

Stage | Stage Il Stage Il Convalescent Chronic
(early infection) (pulmonary phase) (hyperinflammation)
Fever, cough Dyspnoea, ARDS, SIRS, Delayed myocarditis, Hyperlipidaemia,
fatigue, mylagia hypoxia acute myocarditis cardiac arrest pulmonary fibrosis

nasal congestion
diarrhoea, headache
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Akhmerov Circ Res 2020;126:1443-1455
Pericas et al. Eur Heart Journal 2020;41:2092-2108.



Norfolk and Norwich University Hospitals NHS

oundation Trust

Groups at High Risk of Severe lliness From

COVID-19

O

Chronic lung

65 years Who live in nursing di
and older home or long-term Iseéase or
care facility moderate to severe
asthma

Severe Serious Chronic kidney
obesity (BMI heart disease and who
>40 kg/m?2) conditions are undergoing

dialysis

o

Diabetes Conditions that can
cause a person to be
immunocompromised

@ O

Liver Black, Asian
disease or minority
ethnic
backgrounds
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The Most Frequent Comorbidities in COVID-19

A meta analysis of 7 studies with 1,576 COVID-19 patients
showed the most prevalent comorbidity.

O 0 O

Hypertension Diabetes Cardiovascular Respiratory
21.1% 9.7% diseases  system disease
8.4% 1.5%

Yang J et al. Int J Infect Dis. 2020;94:91-95.
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COVID- 19 and Diabetes ™™™

People with diabetes
are not more likely to
get COVID-19 than the
general population.

Diabetes is one of the
high risk groups for
developing severe
illness from COVID-19.

People with type 1
diabetes have a higher
risk of developing DKA
with infections

Rate per 100,000 over the 72 day pericd

Unadjusted in-hospital COVID-19 mortality rate per 100,000 persons between
1st March 2020 to 11th May 2020 by type of diabetes across England

—— General population —=— Type 1 Type 2
1,400
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1,000
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years years years years years
Age group

*Age groups for 0-39 Type 1 and 40-49 for Type 1 have been suppressed due
to small numbers of events to comply with data protection regulations.

ADA: https://www.diabetes.org/coronavirus-covid-19 Accessed: October 2020

CDC: https://www.cdc.gov/coronavirus/2019-ncov/specific-groups/people-at-higher-risk.htm| Accessed: October 2020.

Holman N, et al. Lancet Diab Endo 2020;8(10):823-833
Barron E, et al. Lancet Diab Endo 2020;8(10):813-822
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BMI and COVID-19 Confirmed in Hospital“drd
Deaths (UK Biobank) — by Gender *

RR for COVID-19 in hospital
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Sattar et al. Diabetes & Metabolic Syndrome: Clinical Research & Reviews 2020, 14: 1149-51
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BMI and COVID-19 Confirmed in Hospital"
and Deaths (UK Blobank) by Ethnicity *

10 - = White 7] === White
Non-white Non-white
8 — < 8 —
©
Q
©
6 — o)) 6 —
<
a
4 — 3  4-
o
S S
2 - po 2 P<0.0001
P<0.0001 [
e e X LR R E Y PETT TR P e R R R R P R R R
0 — P 0.010 0 - P 0.002
1 1 1 1 1 1 1 1 1 1 1 1
20 25 30 35 40 45 20 25 30 35 40 45
BMI (kg/m?) BMI (kg/m?)

Sattar et al. Diabetes & Metabolic Syndrome: Clinical Research & Reviews 2020, 14: 1149-51



Norfolk and Norwich University Hospitals NHS

NHS England Data — Risk factors for Mortality (1)
COVID-19 and Diabetes

Ve N\
® The strongest risk factor for Mo The risk of mortality
mortality with COVID-19 is o remains low under the
| age. +/ age of 40.
G J
The death rates of people with 1 ( People with T1D and
diabetes doubled during the ° « 12D, men, BAME or living
early puase of the pgndcimic. ‘l‘ (H\in more deprived
| circumstances are at a
‘w w w higher risk of mortality.
G O\
ADA: : i irus-covid-19 Accessed: October 2020
CDC: https: - ific- ' '

-at- - Accessed: October 2020.
Holman N, et al. Lancet Diab Endo 2020;8(10):823-833
Barron E, et al. Lancet Diab Endo 2020;8(10):813-822
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NHS England Data — Risk factors for Mortality (2)
COVID-19 and Diabetes

. In both T1D and T2D,
Tight glycaemic control e _those with pre-existing

ﬂ c 17d
- and low BMI are also risk ‘S CKD, CCFand previous
(H‘ factors of mortality with €2  stroke are at a higher risk

COVID-19. of mortality.
G

4 1\

B Hyperglycaemia and
obesity are linked to

increased risk of
mortality.

- J

ADA: https://www.diabetes.org/coronavirus-covid-19 Accessed: October 2020

CDC: https://www.cdc.gov/coronavirus/2019-ncov/specific-groups/people-at-higher-risk.htm| Accessed: October 2020.
Holman N, et al. Lancet Diab Endo 2020;8(10):823-833

Barron E, et al. Lancet Diab Endo 2020;8(10):813-822
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Considerations — How COVID Makes Things Different

* The presentation of diabetes emergencies is worse
— Atypical ketosis in those not know to have diabetes

— Profound acidosis (<7.0) and ketosis (>5mmol/I)

— Very insulin resistant — requiring hundreds of units per day

— The cytokine storm makes them highly catabolic

Borstein SR et al Lancet Diab Endocrinol 2020;8(6):546-550
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An Example Resource — At the Front Door

COncise adVice on Inpatient DIABETES UK
Diabetes (COVID:Diabetes): ™™ """ o

FRONT DOOR GUIDANCE Aﬁb

NATIONAL INPATIENT DIABETES COVID-19 RESPONSE GROUP*

A COVID-19 infection in people with or wuhaut previ i diabetes il the risk
of the Y states of with kelunes Diabetic KetoAcidosis (DKA) and
Hyperosmolar Hyperglycaemic State (HHS)

Being acutely unwell with COVID-19 requires t0 standard approaches to dizbetes

management (sea table below)

The guidanca in this documant is based on experienca from UK centres with the greatast experience of looking after
patients with COVID-19 disease and will be updated as more evidence becomes availabl

WHERE CHANGE SEEN KEY DIFFERENCE WITH COVID-19 SUGGESTED ACTION
Early in admission People with COVID-19 infection appear to | » Check blood glucase in everybody on admission
have a greater risk of hyperglycaemiawith |, cneck ketones in

ketones including: » everybodywith diabetes being admitted

» Peopla with type 2 diabstes (risk aven . !
grazter if on a SGLT-2 inhibitor) f‘;ﬁmw'm an admission glucose over

+ People with newly diagnosed diabetes Stop SGLT-2 inhibitors in all people admitted
COVID-19 disease precipitates atypical to hospital

» in in all people admitted to
hospital but review when data on blood lactate,
renal and hypoxic status are available.
Consider using 10-20% glucose where ketosis
persists despite treatment in line with usual

‘mixed DKA and hyperasmolar states)

protocols
in those » After restoring the circulating volume the
admission with DKATHHS and evidence of “lung leak” | rate of fluid replacement ragiman may naed
or myocarditis to be 3justed where evidence of “lung leak”
or myocarditis

» Contact the diabetes specialist team early
Early involvement of the critical care team

Allinpatientareas | Infusion pumps may not be available to
manage hyperglycaemia using intr:

+ Use alternative s/c regimens to manage
avenous
insulin as these are required elsewhereeg | * HYPerglycaemia

for sedation in ICU) » Mild DKA
+ o team for support
icu Significant insulin resistance sean in » Winsulin protocols may need amanding

peaple with type 2 diabetes in ICU settings |  (people sean requiring up to 20 units/hr)
Patients often nursed prone so feeding may be
accidentally interrupted — paradaxical risk o

Version 20
207412020 Page!

CONCISE ADVICE ON INPATIENT DIABETES (COVID:Diabetes): GUIDANCE

COVID-19 infection in people with nrwlmﬂulpmvmusly recognised diabetes increases the risk o the EMERGENCY states of
hyperglycaemia with ketanes, Diabatic (DKA) and y

Management of Acute Diabetes at the Front Door for Emergency &

Patient Assessment: ABCDE
4 NOTE: Shortness of Breath can also be due 1o METABOLIC Acidosis (2.9 DKA)
J

1

[ Ensure ALL newly admitted patients are evaluated for diabates
GLUCOSE measurement in ALL. A STOP- SGLT-Z inhibitor (Cana-/Dapa-/Empa of Ertu-glifiazin)

patients and KETONE check
if known diabetes or blood
glucose level above 12mmol/L
J

A\ STOP- Metformin in ALL patients BUT review when data on
blood lactate, renal and hypoxic status are available
REVIEW safety of continuing ACE-inhibitors, ARBs. NSAIDs

1

Glucose < émmol/L =
HYPOGLYCAEMIA Blood GLUCDSE Level Aavice Clucose > 12mmol/L

FOLLOW LOCAL GUIDELINES (Known OR Unknown diabetes) or known diabetes

=
Primary diagnoses to URGENTLY consider: Other URGENT causes of hyperglycaemia to consider:

» DKA (defined as glucose > 11mmol/L or history of + New presentation of diabetes {type 1 or 2-agef
diabetes. blood ketones = 3mmol/L or urine ketones weight irrelevant for either)
= +2 and pH <7.3 or bicarbonate <15, Note: glucose SEPSIS (e.g. COVID- 19 or foot infection}
can be normal in SGLT-2 inhibitor assaciated DKA Missed delayed usual diabetes treatment (e.g
& pragnancy associated DKA insulin pen or personal insulin pump problem)

> HHS (defined 25 glucose= 30mmol/L, Serum Reflection of uncontrolled diabetes/inappropriate
Osmolality ([(2 x Na) + glucose + urea] > 320mOsm/ treatment regimen recent HbA1c available?)
kgand pH >7.3) Oral steroid use

Follow local guidelines if either of above is

Persistently high glucose levels may need treatment

confirmed and invalve diabotes team as soon as with subcutaneous or intravanous insulin
possible, as changes to usual fluid replacement If an infusion pump s not availatle for Vinsulin then scek
regimen may be necessary i an i

A NOTE: NEVER STOP BASAL INSULIN IN PERSON In all cases, if unsure please seek diabetes team

WITH KNOWN TYPE 1 DIABETES OR DKA MAY RESULT |  guidance as early as possible or follow local protocols.

FURTHER ADVICE ON NEXT PAGE:

INSULIN 'WEARABLE FooT
ADVICE DIABETES NOTES
TECHNO .-©
211NN

version20
204412020 Page2

FURTHER ADVICE ON INPATIENT DIABETES (COVID:Diabetes):

Blood ketones less than 0.6 mmol/L = SAFE level

Blood katones 1.5 - 2.9mmol/L = INCREASED DKA RISK

s POor IV fluids

+ Consider rapid acting insulin if glucose above 16mmol/L - 1 unit rapid acting insi
glucose by anywhera betwaan 1-3mmol/L. Rechack in 2 hours.

Blood ketones 3mmol/L or greater then check pH gas). DKA

accompanied by:

+ Blood glucose > 11 mmol/L (or history of diabetes) and

> pH=<T.Zor bicarbonate <15

A NOTE: Glucoss ean ba <11mmol/ L if patients ara on SGLT-2 inhibitor treatment, pregnant
AND/OR severe COVID-19 infection

INSULIN ADVICE — ALWAYS ASK IF YOUR PATIENT IS ON INSULIN

» ALWAYS CONTINUE USUAL LONG ACTING BASAL INSULIN

> Patientswho are verysick or not eati Variabla R Insulin Infusion
(VRIIL ). with usual basal ) insulin continued alongside

It zninfusion pump is not available for IV insulin, contact disbetes team or follow local protocols for an

alternative subcutaneous regimen

“ypically’ expected to lower

PATIENTS USING WEARABLE DIABETES TECHNOLOGY

+ If patients are unable to manage their personal insulin pump and no specialist advice is immediately available, start a
VRIll or S/C basal-bolus insulin regimen then remave the pump and store it safely. IfS/C regime required and not 2ble
1o find out total rom pump then the

0.5 units/kg and give half the mm dose 25 basl/backgraund insulin and half 25 bolus/meattime rapid acting insulin.
Example, 0.5 unitsx 40 kg = total daily insulin dose of 30 units. Give half dose {15 units) as basal insulin and 15 units as
bolus insulin (5 units at each meal-time). Ensure that pump is disconnected AFTER S/C basal insulin given.

Continuous glucose monitors (CGM) and Freestyle Libra (FSL) devices can be left on the patient but

conventional capillary glucose manitoring wil still be necessary

For imaging, insulin pumps, Continuous Glucose Monitors (CGM) and FraeStyle Libre (FSL) davices nead

1o be removed for magnetic Scans such as MRI

+ ALWAYS need to exclude acute foot infection (may be the source of sepsis) or critical limb ischaemia
+ ALWAYS ensure foot intact and protected
A TAKE ACTION ON ACUTE FOOT DISEASE AS PER LOCAL DIABETIC FOOT PROTOCOLS

*NATIONAL INPATIENT DIABETES COVID-19 RESPONSE GROUP:

Professor Gerry Rayman (Chair), Dr Alistair Lumb, Dr Brian Kennon, Chris Cottrell, Dr Dinesh Nagi. Emma Page, Debbie Voigt,
Dr Hamish Courtney. Helen Atkins. Or Julia Platts. Dr Kath Higgins. Professar Katan Dhatariya, Dr Mayank Patel, Or Parth
Narendran, Professor Partha Kar, Philip Newland-Jones, Dr Rose Stewart, Dr Stephen Thomas, Or Stuart Ritchie

Designed by: Leicester Diahates Centre

Version 20
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https://abcd.care/resource/concise-advice-inpatient-diabetes-during-covid19-front-door-guidance
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COVID Came Along After This Was Written

Diabetes UK Position Statements

Diabetes at the front door. A guideline for dealing with

glucose related emergencies at the time of acute hospital
admission from the Joint British Diabetes Society (JBDS)
for Inpatient Care Group*

K. Dhatariya’? (9, J. James®, M.-F. Kong® and R. Berrington® on behalf of the Joint British
Diabetes Society (JBDS) for Inpatient Care Group and guidelines writing group

Dhatariya K et al Diabetic Med 2020;37(9):1578-1589
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Managing Inpatient Hyperglycaemia

COncise adVice on Inpatient DIABETES UK DUSE ADJUSTMENT FOR LONG-ACTING ISULIN

Diabetes (COVID:Diabetes): ™~~~ — o
GUIDANCE FOR MANAGING ABCN

INPATIENT HYPERGLYCAEMIA

‘GLUCOSE LEVEL JUST BEFORE MORNING JUST BEFORE EVENING
INSULIN DOSE INSULIN DOSE

bl
|61 12moll | Hochange |81 mmain. o change

121-1mmoliL Increase insulin by 10% 121-18mmellL Increase evening insuin 10% | Increase moning insulin by 10%

» Improving infection (25 measared by faling CRP)
+ Enteral faed rducing or stopping

NATIONAL INPATIENT DIABETES COVID-19 RESPONSE GROUP*

Use when:
© Glucose above 12 mmoU/l and a correction dosa is appropriate for the individual patient
@ DKA/HHS not present

Corticesteroid treatment reducing or stoppir
Can be used in place of variable rate intravenous insulin when infusion pumas not available o U can "
A DO NOT use for paople with COVID-19 causing severe insulin resistance in the ICU. Contact your local diabetes i
team for advice in this circumstance. a from COVID- 15 toses may

19in the U,

A Aher ider risk of thinking about the use of a corrective dose i L it
strategies inclade four times daily doses of Levemir * o twice daily duses of Lantus *,
12 MMOLIL LONG-ACTING INSULIN Cantact your local disbetes team for advics.
PREVIOUS & ACTING  (LEVEMIR™/ ABASAGLAR® /LANTUS®/ SEMGLEE"/ HUMULIN I/
ANALOGUE INSULIN (NOVORAPID®/HUMALOG*/A PIDRA) INSULATARD*/INSUMAN BASAL*)
> Re bef il tioh may be equired > it
> Targe glucose é-10 mmol |- aming forhighereod of e + NOT already using leng-acting insalin: 1 2 or mare glucese reacings i 26
» Dase decided wing one of th following 3 factars and the tabl below.Fctors s are » 12 mmall(2g 2 or mave corectvedoses in previous 24 rs)
ar st it o of importance: » ADD long-acing nsali - otal dose 175 ity (eg, 025 0k - 20
1 it ion i (ER) (29, usit urits 00 OR 10 uries B0 dapending anth chica of sl insulin.- suabelw).
olucase by 3 mmal|) this should be used » W
2. 1 persan usinginsulinbut dosn'thave commctio rte s thirusuzl - Older 70 ) or fral.
tatal daiy insuiin ase (TOO) ~ Serm creatining>175 umadl
using insin. ing i 152 80kg-

. each meal the
e added 0 heir moakima dose i apprpriate

CR* - 1UNIT CR* - 1UNIT ‘Two aqual desas of 0.175 units/kg, 12 brs agan.
RN ot avllble i vils s isuln gen needles
st be ailable to se with 3 on device
ingle duse of .75 Uity 24 brs minimises
120169 1 1 2 :;::._m,.,
150169 ] 2 3 Spitabore inta 2 eqealdoses. 12 s part
7189 T 3 [ Abasayiart/Semqlee® pot axaiabl n vios su
3 3 5
3 i 5 with aninsuln pen device**
0 5 7 “Twn aqual s of 0,125 it/ 1014 brsagart
T 5 5 i s
5 b O 25 Y otal long-acting insulin dose am Yo
- ang-2ctng i *NATIONAL INPATIENT DIABETES COVID- 19 RESPONSE GROUP:
*CR= Carection i, **TOD = otal dafy nsuin e
; i Professor Gerry Rayman (Chair), Dr Alistair Lumb, Dr Brian Kennon, Chris CottrelL, Dr Dinesh Nagi. Emma Page. Dabbie Voigt,
An dayin Gy specific insulin syringes!naedles shouid be used to administer insulin Dr Hamish Courtney, Helen Atkins, Dr Julia Platts, Dr Kath Higgins. Professor Ketan Dhatariya, Dr Mayank Patel, Or Parth
people treated with insulin from vials o Narendran, Professor Partha Kar, Philip Newland- Jones, Dr Rose Stewart, Dr Stephen Thamas, Dr Stuart Ritchie
** Do NoT
Acknowledgements: London Diabetes Inpatient Network — COVID-19 « Designed by: Leicester Diabetes Centre
Version 4.1
s o s Foge?

Rayman G et al Diab Med 2020;37(7):1210-1213
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Managing DKA Without a Pump

COncise adVice on Inpatient
Diabetes (COVID:Diabetes):
GUIDELINE FOR MANAGING DKA
USING SUBCUTANEOUS INSULIN

(where intravenous insulin infusion is not possible)

KNOW DIABETES. FIGHT DIABETES.

A
ABCD

NATIONAL INPATIENT DIABETES COVID-19 RESPONSE GROUP*

® For use in Covid-19 suspected/positive people and those without Covid-19 disease when
diagnosis of DKA has been confirmed (see [ COVI iabetes Front Door Guidance)
This approach is NOT recommended where:

A Mixed DKA/Hyperosmolar state (osmolality greater than 320 - osmolality
=[2x Na] + Urea + Glucose)

A The person is pregnant

A severe metabolic derangement (e.g. pH less than 7.0, OR bicarbonate less than 10 mmol/l,
OR potassium less than 3.5 mmol/1)

A significant other co-morbidity (.g. acute coronary syndrome, CKD stage & or 5, end-stage
liver disease)

A Conscious level impaired

In these situations, help should be sought early from the specialist diabetes team and teams
should refer to their local DKA protocol.

Aims of treatment:

» Fallin ketones of 0.5 mmol/l/hour while
» Maintaining glucose at a safe level without hypoglycaemia
» Target glucose range is & - 14 mmol/l
» Additional glucose is required (by IV infusion — see Fluid Replacement over) when glucose is lower
than 14 mmol/l

A Remember, euglycaemic DKA - where glucose levels are normal - can occur in pregnancy or in
those using SGLT2 inhibitors
Targets of treatment:

@ Ketones less than 0.6 mmol/L
@ pH greater than 7.3

*NATIONAL INPATIENT DIABETES COVID-19 RESPONSE GROUP:
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Dexamethasone
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Considerations — How COVID Makes Things Different

 Those on ITU have additional considerations
— NG / parenteral feeding makes glycaemic control harder

— Frequent proning for ARDS means feed is stopped

— Use of inotropes or glucocorticoids induced further insulin
resistance

— Fluid balance must be individualised — there is a fine
balance between running them too dry and then getting
AKI and flooding their ‘leaky’” ARDS lungs
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Discharge Considerations

 Many people will need insulin during their admission
— often for the first time

* As they become better and less catabolic, their
insulin resistance improves and their insulin
requirement rapidly come down

 There will need to be a way of helping them come off
insulin
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The Wider Impact — UK Amputation Data
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Useful Websites

NHS - https://www.england.nhs.uk/coronavirus/

RCGP - https://www.rcgp.org.uk/covid-19/latest-covid-19-guidance-in-your-area.aspx

ABCD - https://abcd.care/coronavirus
PCDS - https://www.diabetesonthenet.com/covid19-resources? ga=2.24972986.122089270.1589885329-549598001.1585669637

IDF - https://www.idf.org/our-network/regions-members/europe/europe-news/196-information-on-corona-virus-disease-2019-covid-
19-outbreak-and-guidance-for-people-with-diabetes.html

EASD - https://easd-elearning.org/covid-19/
ADA - https://www.diabetes.org/coronavirus-covid-19

Guidance for Patients

Diabetes UK - https://www.diabetes.org.uk/about _us/news/coronavirus

JDRF - https://www.jdrf.org/coronavirus/

TREND - https://trend-uk.org/trend-uk-releases-updated-sick-day-rules-leaflets/
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