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1 	 | 	 INTRODUCTION

Recent	 data	 from	 Europe	 and	 the	 USA	 suggest	 that	 the	
prevalence	of	people	in	hospital	with	diabetes	is	approxi-
mately	 three	 times	 higher	 than	 the	 prevalence	 in	 the	

general	population.1–	3	In	the	USA,	the	proportion	of	adults	
being	hospitalised	who	have	diabetes	is	rising,	on	average,	
by	 2.5%	 annually.4	 For	 any	 given	 reason	 for	 admission,	
people	 with	 diabetes	 often	 spend	 longer	 in	 the	 hospital	
than	those	without	the	condition.5	In	addition,	there	are	
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Abstract
Aims: To	describe	the	gaps	in	knowledge	for	the	care	of	people	in	the	hospital	
who	have	dysglycaemia	or	diabetes.
Methods: A	review	of	the	current	literature	and	the	authors'	knowledge	of	the	
subject.
Results: Recent	data	has	suggested	that	the	prevalence	of	hospitalised	people	with	
diabetes	 is	 approximately	 three	 times	 the	 prevalence	 in	 the	 general	 population	
and	is	growing	annually.	A	wealth	of	observational	data	over	the	last	4	decades	
has	shown	that	people	with	hyperglycaemia,	 severe	hypoglycaemia	or	diabetes,	
all	experience	more	harm	whilst	in	the	hospital	than	those	who	do	not	have	the	
condition.	This	often	equates	to	a	longer	length	of	stay	and	thus	higher	costs.	To	
date,	the	proportion	of	federal	funding	aimed	at	addressing	the	harms	that	people	
with	dysglycaemia	experience	in	hospitals	has	been	very	small	compared	to	out-
patient	studies.	National	organisations,	such	as	the	Joint	British	Diabetes	Societies	
for	Inpatient	Care,	the	American	Diabetes	Association	and	the	Endocrine	Society	
have	produced	guidelines	or	consensus	statements	on	 the	management	of	vari-
ous	aspects	of	inpatient	care.	However,	whilst	a	lot	of	these	have	been	based	on	
evidence,	much	remains	based	on	expert	opinion	and	thus	low-	quality	evidence.
Conclusions: This	review	highlights	that	inpatient	diabetes	is	an	underfunded	
and	under-	researched	area.

K E Y W O R D S
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now	ample	observational	data	to	suggest	that	people	who	
develop	 hyperglycaemia	 or	 hypoglycaemia	 requiring	 as-
sistance	 whilst	 in	 hospital	 experience	 greater	 harm,	 re-
sulting	in	longer	lengths	of	stay.6,7	These,	and	other	data	
would	 suggest	 that	 the	cost	 impact	of	dysglycaemia	and	
diabetes	in	hospitalised	inpatients	is	very	large.	By	exten-
sion,	any	 interventions	 that	 improved	glycaemic	control	
are	likely	to	result	in	a	reduction	in	harms,	shorter	length	
of	stay	and	a	lowering	of	costs.8

In	 the	 UK,	 the	 Joint	 British	 Diabetes	 Societies	 for	
Inpatient	 Care	 (JBDS)	 have	 produced	 a	 series	 of	 docu-
ments	and	guidelines	to	help	 in	the	management	of	peo-
ple	 in	 hospitals	 with	 diabetes	 and	 dysglycaemia.9	 These	
cover	 a	 variety	 of	 situations	 that	 cover	 much	 of	 the	 ‘pa-
tient	 journey’—	including,	 but	 not	 limited	 to,	 admissions	
avoidance,10	managing	hyperglycaemia	and	diabetes	in	the	
emergency	 department,11	 hypoglycaemia,12	 peri-	operative	
diabetes	 care,13	 and	 discharge	 planning.14	 The	 American	
Diabetes	Association	(ADA)	and	the	American	Association	
Clinical	Endocrinology	(AACE),	and	the	Endocrine	Society	
have	also	produced	guidelines	and	recommendations	but,	
unlike	the	JBDS	documents,	their	emphasis	is	often	not	on	
specific	aspects	of	inpatient	care.15–	18	They	have	also	pro-
duced	 a	 systematic	 review	 of	 the	 evidence	 behind	 some	
of	their	recommendations.19	All	of	these	documents	have	
been	 produced	 by	 a	 multidisciplinary	 team	 of	 interested	
professionals.20	However,	the	authors	of	these	documents	
freely	 admit	 that	 whilst	 many	 of	 the	 recommendations	
are	based	on	the	available	evidence	from	randomized	con-
trolled	trials	and	observational	studies,	a	lot	of	the	guidance	
is	based	on	consensus,	driven	by	expert	opinion.

There	are	several	similarities	amongst	 the	guidelines,	
in	particular	aiming	 to	 improve	glycaemic	control	 to	 re-
duce	complications	and	length	of	hospital	stay.	The	use	of	
insulin	as	part	of	this	strategy	is	also	a	common	feature.	
However,	 there	 are	 also	 differences	 between	 the	 docu-
ments.	These	 include	 (but	 are	 not	 limited	 to)	 glycaemic	
targets	(see	Table 1),	use	of	technology	and	which	agents	
to	use	 in	particular	circumstances.	These	differences	are	
almost	always	driven	by	a	lack	of	evidence.

Given	the	increasing	prevalence,	the	associated	morbid-
ity,	and	the	costs	of	(mis)management	of	people	in	hospital	
with	diabetes	it	may	have	been	expected	that	research	fund-
ing	 and	 prioritisation	 of	 inpatient	 care	 would	 be	 propor-
tionate	to	the	public	health	impact.	In	the	UK,	Diabetes	UK	
has	a	Diabetes	Research	Steering	Group	focused	on	iden-
tifying	research	priorities	 in	acute	care.	Whilst	 the	group	
have	raised	a	number	of	priorities,	there	has	been	difficulty	
stimulating	research	in	those	areas,	highlighting	a	need	for	
further	capacity	building	and	investment	in	inpatient	care	
research.	 It	 is	 also	 notable	 that	 inpatients	 do	 not	 feature	
in	 the	 National	 Institute	 of	 Health	 Research	 James	 Lind	
Alliance	list	of	research	priorities	for	diabetes,	which	was	

developed	by	people	with	diabetes,	carers	and	healthcare	
professionals.21	This	highlights	a	need	to	raise	awareness	
of	the	importance	and	potential	impact	of	research	in	this	
area.	Table 2	shows	that	the	number	of	publications	listed	
on	 PubMed	 mentioning	 ‘inpatient	 diabetes’	 more	 than	
doubled	 from	 1990–	1999	 to	 2010–	2019	 but	 remained	 at	
just	over	1%	of	all	publications	mentioning	‘diabetes’.	For	
comparison,	data	are	given	 for	 the	 terms	 ‘geriatric	medi-
cine’	and	‘inpatient	geriatric	medicine’,	‘heart	failure’	and	
‘inpatient	 heart	 failure’,	 ‘chronic	 obstructive	 pulmonary	
disease’	and	‘inpatient	chronic	obstructive	pulmonary	dis-
ease’	showing	greater	proportions	over	the	years	referring	
to	 inpatients.	Thus,	 there	 remains	 a	 need	 to	 invest	 more	
time,	energy	and	resources	into	inpatient	diabetes.

The	continuing	output	from	the	UK	National	Diabetes	
Inpatient	Safety	Audit	 (NDISA)	will	be	a	valuable	 tool	 in	
determining	 what	 aspects	 of	 care	 should	 be	 targeted	 to	
prevent	the	development	of	in-	hospital	severe	hypoglycae-
mia,	 DKA,	 hyperosmolar	 hyperglycaemic	 syndrome	 and	
foot	 wounds.22	 The	 Getting	 It	 Right	 First	 Time	 (GIRFT)	
programme	 for	 diabetes	 and	 the	 Diabetes	 UK	 Research	
Steering	 Group	 focussed	 on	 acute	 care	 have	 also	 identi-
fied	 several	 aspects	 of	 inpatient	 care	 that	 needed	 to	 be	
addressed,	 including	 identifying	 people	 with	 diabetes	 in	
hospital,	increasing	the	numbers	of	staff	who	have	trained	
in	 insulin	 safety	 and	 improving	 peri-	operative	 care	 path-
ways.23	Currently,	the	best	way	of	implementing	the	lessons	
learnt	 from	 these	 national	 datasets	 remains	 unanswered	
and	should	be	actively	explored.

2 	 | 	 TYPE 1 VS TYPE 2 DIABETES

Much	of	the	data	on	harm	in	people	with	diabetes	makes	
no	 differentiation	 between	 those	 with	 type	 1	 or	 type	 2	

Novelty Statement
•	 The	number	of	hospital	inpatients	with	diabetes	

is	approximately	three	times	the	prevalence	in	
the	outpatient	population.

•	 People	 with	 diabetes	 experience	 more	 com-
plications	 and	 poorer	 outcomes	 than	 those	
without	diabetes,	when	admitted	for	 the	same	
condition.

•	 There	 remains	a	need	 to	do	more	 research	on	
the	management	of	inpatient	diabetes	along	the	
whole	‘patient	journey’.

•	 This	 review	 highlights	 some	 of	 the	 areas	 of	
need.
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Joint	British	Diabetes	Society	for	
Inpatient	Care9

Glucose	levels	in	most	people	of	between	6.0–	
10	mmol/L	with	an	acceptable	range	of	between	
6.0–	12.0	mmol/L

Endocrine	Society	(USA)16 Pre-	meal	glucose	target	<7.8	mmol/L	and	random	
blood	glucose	<10.0	mmol/L.	A	lower	target	may	
be	appropriate	in	those	able	to	achieve	it	without	
developing	hypoglycaemia.	A	higher	target	
(<11.0	mmol/L),	may	be	appropriate	for	others,	
e.g.,	end-	of-	life	care

American	Diabetes	Association/
American	Association	Clinical	
Endocrinology94

Target	7.8–	10.0	mmol/L	for	most	people

American	College	of	Physicians95 No	specific	glucose	targets	but	avoid	dropping	below	
7.8	mmol/L

American	Society	of	Parenteral	
and	Enteral	Nutrition	
(ASPEN)96

Target	7.8–	10.0	mmol/L	for	those	receiving	
nutritional	support

Society	for	Ambulatory	
Anaesthesia97,98

Pre-	meal	glucose	target	<7.7	mmol/L	and	random	
blood	glucose	<10.0	mmol/L

T A B L E  1 	 Glucose	targets	for	those	in	
a	general	ward

T A B L E  2 	 The	proportion	of	publications	on	PubMed	mentioning	‘inpatient	diabetes’	as	a	proportion	of	all	publications	mentioning	
‘diabetes’	between	1990	and	2019.	By	comparison,	the	same	data	are	given	for	the	terms	‘heart	failure’,	‘inpatient	heart	failure’,	‘chronic	
obstructive	pulmonary	disease’	and	‘inpatient	chronic	obstructive	pulmonary	disease’

Years
Publications mentioning 
‘Inpatient diabetes’

Publications mentioning 
‘Diabetes’

Inpatient diabetes vs diabetes 
publications (%)

1990–	1999 399 84,348 0.47

2000–	2009 1390 180,060 0.77

2010–	2019 3869 368,760 1.05

Total 5658 633,168 0.89

Years
Publications mentioning 
‘Inpatient geriatric medicine’

Publications mentioning 
‘geriatric medicine’

Inpatient geriatric medicine vs 
geriatric medicine (%)

1990–	1999 309 9365 3.3

2000–	2009 550 18,097 3.0

2010–	2019 1817 53,743 3.4

Total 2676 81,205 3.3

Years
Publications mentioning 
‘Inpatient heart failure’

Publications mentioning 
‘congestive cardiac failure’

Inpatient heart failure vs 
congestive cardiac failure (%)

1990–	1999 200 31,530 0.63

2000–	2009 742 64,383 1.15

2010–	2019 2406 116,915 2.06

Total 3348 212,828 1.57

Years

Publications mentioning 
‘Inpatient chronic obstructive 
pulmonary disease’

Publications mentioning 
‘chronic obstructive 
pulmonary disease’

Inpatient chronic obstructive 
pulmonary disease vs chronic 
obstructive pulmonary disease (%)

1990–	1999 71 6221 1.14

2000–	2009 357 19,569 1.82

2010–	2019 887 40,786 2.17

Total 1315 66,576 1.98
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diabetes.	Part	of	 the	reason	for	this	 is	 the	difficulty	with	
coding,	and	how	many	people	are	unable	to	differentiate	
between	those	with	type	1	or	insulin-	treated	type	2	diabe-
tes.	An	exception	to	this	is	the	data	from	the	UK	National	
Inpatient	 Diabetes	 Audit.24,25	 This	 is	 because	 these	 data	
were	collected	by	members	of	the	diabetes	team,	often	at	the	
bedside	of	the	person	with	diabetes.	There	are	several	tri-
als	based	around	critical	illness	or	peri-	operative	care	that	
have	been	funded	by	the	American	Diabetes	Association	
or	the	UK	National	Institute	for	Health	Research	looking	
at	interventions	in	those	with	or	expected	to	have,	critical	
illness.26–	29	To	our	knowledge,	however,	there	are	no	in-
terventional	trials	funded	for	non-	critical	illness.

Type	1	diabetes	often	requires	a	different	approach	to	
treatment	 to	 type	 2	 diabetes.	 In	 particular,	 the	 require-
ment	is	to	ensure	that	insulin	treatment	is	always	given,	
regardless	of	the	clinical	state	of	the	individual.	The	risk	
of	hypoglycaemia	or	the	development	of	diabetic	ketoac-
idosis	(DKA)	must	be	regularly	assessed.	There	are	very	
few	data	 to	show	differences	 in	outcomes	between	 type	
1	and	type	2	diabetes,	but	there	are	no	randomised	con-
trolled	trial	data	looking	exclusively	at	those	with	type	1	
diabetes—	a	major	deficiency	 in	our	opinion.	One	study	
from	2012	of	over	8725	people	with	type	1	diabetes	com-
pared	outcomes	with	over	57,000	people	with	type	2	di-
abetes.	They	showed	that	all	 forms	of	harm	were	worse	
in	those	with	type	1	diabetes,	leading	to	increased	length	
of	 stay	 and	 subsequent	 costs.30	To	 date,	 there	 have	 also	
been	 no	 prospective	 randomised	 controlled	 trials	 to	 de-
termine	the	best	treatment	protocols,	e.g.,	the	use	of	in-
sulin	pumps,	or	closed	 loops.	Thus,	 there	 remain	many	
uncertainties	on	how	best	to	manage	people	with	type	1	
who	are	in	the	hospital.31

When	considering	hyperglycaemic	emergencies,	DKA	
is	one	area	of	inpatient	diabetes	care	that	has	been	exten-
sively	studied	over	the	 last	100	years.32,33	However,	 there	
remain	areas	of	uncertainty.	One	example	is	‘what	is	the	
correct	resuscitation	fluid	to	administer’?	Despite	the	large	
numbers	 of	 people	 admitted	 to	 DKA,	 there	 have	 been	
very	few	trials	looking	at	this	and	the	answer	remains	un-
clear.34–	37	Cerebral	oedema,	another	feared	complication,	
was	thought	to	be	due	to	the	rate	of	fluid	administration,	
administration	of	bicarbonate	or	the	rapid	shifts	in	osmo-
lality.38	However,	 the	 largest	 randomised	controlled	 trial	
from	 2018	 has	 questioned	 those	 theories.39	Whether	 the	
factors	 that	 predispose	 children	 to	 develop	 cerebral	 oe-
dema	are	the	same	in	adults	remains	unknown.

When	considering	hyperosmolar	hyperglycaemic	syn-
drome	(HHS),	to	date	there	have	been	no	prospective	stud-
ies	assessing	the	optimal	management	of	this	population,	
despite	a	10-	fold	higher	mortality	than	DKA.	The	current	
protocols	used	have	evolved	over	time	and	remain	largely	
based	on	expert	consensus.40,41

3 	 | 	 GLUCOSE TARGETS

Because	of	the	lack	of	good	quality	randomised	controlled	
trials,	 there	 is	 inconsistent	advice	 from	learned	societies	
around	the	world	on	what	the	glucose	targets	should	be	
for	those	in	general	wards	and	those	in	an	intensive	care	
unit.	Table 1	shows	the	targets	for	those	in	a	general	ward.	
Again,	despite	20%	or	more	of	all	inpatients	having	diabe-
tes	or	hyperglycaemia,	there	remains	debate	on	what	the	
optimal	target	glucose	concentration	should	be.

4 	 | 	 HYPOGLYCAEMIA

This	 is	 an	 area	 of	 diabetes	 management	 that	 has	 had	 a	
great	deal	of	attention	paid	to	it	and	is	often	a	significant	
study	 endpoint.	 In	 their	 systematic	 review	 and	 meta-	
analysis,	Lake	et	al	showed	that	inpatient	hypoglycaemia	
was	associated	with	harm—	in	particular	increased	length	
of	stay	and	higher	in-	hospital	mortality.7	Thus,	avoidance	
of	 hypoglycaemia	 should	 be	 seen	 as	 a	 priority	 for	 inpa-
tient	research.	The	use	of	technology,	which	is	discussed	
in	more	detail	in	the	section	below,	is	helping	to	change	
this	aspect	of	diabetes	care	within	the	hospital.42–	44

5 	 | 	 DRUG CHOICE AND DRUG 
SAFETY

In	the	UK,	it	has	been	commonplace	to	continue	oral	med-
ication	when	someone	with	type	2	diabetes	is	admitted	to	
the	 hospital.	 Unless	 there	 are	 clear	 contraindications—	-
e.g.	 hypoglycaemia	 (sulfonylureas),	 acute	 kidney	 injury	
(metformin),	heart	failure	(pioglitazone)	and	these	agents	
are	often	continued.	This	is	different	to	the	US,	where	a	se-
ries	of	publications	have	suggested	that	it	is	safer	to	use	in-
sulin,	either	as	a	basal-	bolus	regimen,	basal	plus	regimen	
or	with	a	DPP4	inhibitor.45–	49	The	latter	agents	were	par-
ticularly	beneficial	when	there	was	only	mild	or	modest	
hyperglycaemia.50	 There	 remains	 the	 need	 to	 do	 studies	
comparing	outcomes	for	those	changing	their	admission	
medication—	where	 it	 is	 not	 needed	 and	 done	 because	
of	 hospital	 protocols	 vs	 those	 in	 whom	 medications	 are	
left	unchanged.	The	safety	and	efficacy	of	using	many	of	
the	non-	insulin	agents	in	the	hospital	have	recently	been	
reviewed.3	Of	course,	an	area	of	contention	is	the	use	of	
sodium-	glucose-	like	 transporter	 2	 (SGLT2)	 inhibitors	 in	
inpatients	with	type	2	diabetes.	In	the	outpatient	setting,	
whilst	the	absolute	risk	of	DKA	with	these	agents	is	low,	
the	relative	risk	is	significantly	higher	when	compared	to	
placebo	 or	 other	 glucose-	lowering	 agents.51	 As	 a	 result,	
and	because	of	 the	physiological	 stress	of	acute	hospital	
admission,	 together	 with	 variable	 carbohydrate	 intake,	
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possible	changes	in	fluid	status	and	the	use	of	drugs	that	
may	 induce	 or	 worsen	 insulin	 resistance,	 e.g.,	 glucocor-
ticoids,	 it	 is	 recommended	 that	 these	 agents	 be	 stopped	
at	the	time	of	hospital	admission.	However,	there	are	few	
data	on	the	continuation	of	 these	agents	 in	hospitals,	or	
indeed	starting	them	de	novo	in	acute	illness.	The	added	
complexity	is	that	these	agents	are	also	licensed	for	use	in	
those	without	diabetes	who	have	chronic	kidney	disease	
or	heart	failure.	Thus,	there	are	four	lines	of	evidence	to	
be	 considered:	 those	 who	 do	 not	 have	 diabetes	 who	 are	
on	these	drugs	and	who	are	admitted	unwell;	those	who	
have	diabetes	who	are	on	these	drugs	as	outpatients	and	
who	are	admitted	acutely	unwell;	those	who	do	not	have	
diabetes	and	who	are	started	on	them	whilst	 in	hospital	
whilst	acutely	unwell;	 those	who	have	diabetes	who	are	
not	on	these	drugs	but	are	started	on	them	whilst	in	hospi-
tal.	The	data	for	those	with	and	without	diabetes	who	start	
them	as	outpatients	are	well	recognised	and	beneficial,	in	
terms	of	cardiovascular	protection,	as	well	as	benefits	in	
heart	 failure	 and	 chronic	 kidney	 disease.52–	55	 There	 are	
theoretical	reasons	why	their	use	may	be	advantageous	in	
inpatients.56	However,	there	are	very	few	data	on	initiat-
ing	 their	use	 in	acutely	unwell	 inpatients	with	diabetes.	
To	date,	the	DARE-	19	study,	using	dapagliflozin	in	people	
admitted	with	COVID	infection	remains	one	of	 the	very	
few	studies	in	this	area.57	That	study	showed	that	only	2	
people,	both	of	whom	were	known	to	have	diabetes,	de-
veloped	DKA,	which	swiftly	resolved	when	the	drug	was	
stopped.	The	continuation	or	initiation	of	SGLT2	inhibi-
tors	in	acutely	unwell	people	in	hospitals	with	and	with-
out	diabetes	remains	an	area	for	further	research.58,59

The	 inpatient	 use	 of	 the	 GLP-	1	 receptor	 class	 is	 also	
relatively	 unexplored.	Their	 side	 effect	 profile	 of	 gastro-
intestinal	 disturbance	 makes	 them	 seem	 potentially	 un-
attractive.3	However,	studies	using	twice-	daily	exenatide,	
low-	dose	liraglutide	or	dulaglutide	have	resulted	in	better	
glycaemic	control	compared	to	insulin	use	alone	in	non-	
critically	ill	individuals.60–	62	However,	whether	this	trans-
lates	to	better	outcomes	is	unknown.

6 	 | 	 ADDING GLUCOSE TO THE 
NATIONAL EARLY WARNING 
SCORE?

The	updated	National	Early	Warning	Score	(NEWS2)	was	
launched	 in	 2017.	 It	 measures	 physiological	 parameters	
(oxygen	 saturation,	 respiratory	 rate,	 temperature,	 blood	
pressure,	pulse	rate)	and	assigns	a	score	when	these	devi-
ate	outside	the	norm.63	The	higher	the	score,	the	greater	
the	need	for	urgent	assessment	and	intervention.	Recent	
data	(yet	to	be	peer-	reviewed)	looking	at	the	use	of	NEWS2	
showed	that	after	the	initial	24	h	after	an	acute	admission,	

10%	 of	 people	 have	 a	 score	 warranting	 intervention	 (a	
score	 of	 ≥5),	 with	 0.19%	 needed	 admission	 to	 intensive	
care	or	transitioning	to	palliative	care.64	These	authors	did	
an	additional	analysis	and	showed	that	if	the	score	needed	
to	 trigger	 an	 intervention	 increased,	 there	 would	 be	 an	
increase	 in	 false	negative	 referrals	and	 this	would	come	
at	a	significant	cost.	However,	what	remains	unknown	is	
whether	the	addition	of	a	bedside	capillary	glucose	meas-
urement	(or	indeed	continuous	glucose	monitor	reading)	
to	the	NEWS2	alters	prognosis	or	costs.65	Most	of	the	data	
surrounding	 dysglycaemia	 and	 resultant	 harms	 are	 ob-
servational,	 and	 there	 are	 few	 data	 looking	 at	 the	 effect	
of	 normalising	 glucose	 concentrations	 and	 subsequent	
outcomes.	 This	 also	 remains	 an	 important	 unanswered	
question.

7 	 | 	 ENTERAL AND PARENTERAL 
FEEDING

Data	 from	 2005	 showed	 that	 those	 on	 total	 parenteral	
nutrition	 who	 developed	 hyperglycaemia	 experienced	 a	
larger	 number	 of	 adverse	 events	 than	 those	 who	 main-
tained	 glucose	 concentrations	 within	 the	 reference	
range.66	 Unpublished	 data	 from	 a	 recent	 UK	 national	
survey	has	suggested	that	there	is	no	consistency	in	what	
feeding	regimen	is	used	across	the	UK	for	those	on	enteral	
or	parenteral	feed.	As	a	result,	there	is	also	no	consistency	
in	the	insulin	regimens	used.	These	data	are	being	used	to	
update	the	next	edition	of	the	JBDS	guideline	on	glycae-
mic	management	 in	 this	group	of	 individuals.	However,	
a	small	study	of	43	non-	critically	ill	people	receiving	nu-
tritional	support	in	the	hospital	who	were	randomised	to	
a	 fully	 closed	 loop	 insulin	 delivery	 system	 compared	 to	
standard	of	care	subcutaneous	insulin	showed	that	there	
was	a	significant	increase	in	time	in	range	(68.4%	vs	36.4%,	
p	<	0.0001),	 with	 no	 episodes	 of	 severe	 hypoglycaemia,	
hyperglycaemia	 or	 ketonaemia.67	 However,	 the	 use	 of	
this	technology	is	still	in	its	infancy	and	is	not	yet	widely	
available.

8 	 | 	 INSTITUTIONAL CARE 
SETTINGS

Inpatients	 do	 not	 exist	 only	 in	 hospitals.	 Long-	term	
care	 facilities,	 for	 those	 who	 are	 elderly	 or	 frail,	 those	
requiring	 inpatient	 psychiatric	 care,	 prisons	 and	 other	
correction	 facilities	 all	 have	 a	 disproportionate	 per-
centage	 of	 people	 with	 diabetes.	 The	 few	 randomised	
controlled	trials	on	the	management	of	people	in	long-	
term	care	facilities	have	shown	a	high	rate	of	hypogly-
caemia	in	sulfonylurea	and	insulin-	treated	individuals,	
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resulting	 in	 a	 longer	 length	 of	 stay,	 higher	 transfer	 to	
the	hospital	and	mortality.68,69	The	relationship	between	
diabetes	and	mental	health	has	been	well	recognised.70	
Commonly	 used	 drugs	 in	 treating	 those	 with	 mental	
health	problems	may	also	exacerbate	obesity,	 and	pre-
cipitate	 hyperglycaemic	 emergencies.71	 Whilst	 there	 is	
JBDS	guidance	to	help	those	working	in	mental	health,	
these	are	almost	exclusively	consensus-	based,	with	very	
little	work	being	published	 in	 the	management	of	dia-
betes	(or	pre-	diabetes)	in	this	area.72	It	remains	largely	
unknown	if	people	with	diabetes	or	hyperglycaemia	in	
these	settings	experience	the	same	adverse	outcomes	as	
those	 in	an	acute	hospital.	Thus,	 there	remains	a	need	
for	further	work	to	be	done.

9 	 | 	 TECHNOLOGY

This	 may	 be	 the	 area	 of	 inpatient	 diabetes	 care	 that	
is	 changing	 quickly.	 There	 is	 increasing	 use	 of	 wear-
able	 technology	 for	 use	 by	 people	 with	 diabetes.	 These	
include	 continuous	 glucose	 monitoring	 (real-	time	 or	
intermittently	 scanned—	rtCGM	 or	 isCGM),	 but	 also	 in-
sulin	 pumps,	 and	 for	 a	 very	 few,	 closed-	loop	 systems.	
In	 the	near	 future,	wearable	 technology	 is	 likely	 to	play	
an	 important	 role	 in	 managing	 inpatient	 dysglycaemia.	
Currently,	available	trial	data	suggest	that	for	outpatients	
with	 type	 1	 diabetes	 the	 ability	 to	 measure	 interstitial	
glucose	 in	 real-	time,	 coupled	 with	 continuous	 insulin	
delivery	systems—	i.e.,	closed	loops—	results	in	improved	
time	in	range	with	a	lower	likelihood	of	dysglycaemia.73,74	
However,	to	date	no	randomised	controlled	studies	have	
reported	on	 the	 type	of	 insulin	administration	 (multiple	
daily	injections,	pumps,	or	closed	loop)	or	as	mentioned,	
management	of	hyperglycaemia	in	inpatients	with	type	1	
diabetes.	Limited	data	is	available	on	the	use	of	intermit-
tent	or	continuous	real-	time	interstitial	glucose	monitor-
ing	for	those	with	type	2.42,44,75,76	This	may	be	particularly	
useful	for	those	with	cognitive	impairment	or	who	are	un-
able	to	communicate	appropriately	if	their	blood	glucose	
is	low	or	high.	Promising	early	work—	albeit	from	a	single	
institution,	has	shown	that	CGM	use	enables	the	recogni-
tion	of	symptomatic	and	asymptomatic	dysglycaemia,	fre-
quently	missed	by	bedside	capillary	testing.44,76	Preventing	
dysglycaemia	is	beneficial,	particularly	when	it	has	been	
recognised	that	having	episodes	of	severe	hypoglycaemia	
significantly	increases	the	length	of	stay,	and	high	glucose	
concentrations	are	also	associated	with	increased	harm.7

In	DKA,	 the	current	standard	of	care	 is	regular	mea-
surement	of	bedside	capillary	β	hydroxybutyrate	concen-
trations.77	Along	with	wearable	technology,	the	ability	to	
link	 data	 from	 bedside	 glucose	 and	 ketone	 point-	of-	care	
testing	machines	should	allow	members	of	the	inpatient	

diabetes	team	to	target	those	people	who	would	most	ben-
efit	from	their	intervention.	It	has	previously	been	shown	
how	an	inpatient	diabetes	team,	or	diabetes	inpatient	spe-
cialist	 nurse	 intervention	 reduces	 the	 length	 of	 stay.78,79	
However,	as	the	prevalence	of	diabetes	amongst	inpatients	
rises,	 it	 becomes	 more	 important	 that	 the	 team	 focuses	
their	efforts	on	those	who	would	most	benefit.	The	ability	
to	remotely	view	results	would	allow	a	targeted	approach.	
This	hypothesis	has	yet	 to	be	 tested.	How	the	use	of	 re-
cently	developed	continuous	ketone	monitoring	may	help	
guide	management	also	remains	unknown.80

Similarly,	using	an	electronic	prescribing	system	would	
allow	 those	 on	 intravenous	 insulin	 to	 be	 identified—	in	
particular,	if	they	were	prescribed	a	fixed	rate	intravenous	
insulin	infusion,	for	which	the	only	indication	would	be	
either	 DKA	 or	 hyperosmolar	 hyperglycaemic	 state.	 An	
ideal	 situation	would	be	 the	 linking	of	 the	point-	of-	care	
results,	with	the	electronic	prescribing	system,	to	help	fur-
ther	inform	the	inpatient	diabetes	team.	Once	again,	work	
to	show	this	would	improve	outcomes	remains	to	be	done.

Most	of	these	technologies	are	used	by	those	with	type	
1	diabetes,	but	 recent	guidance	will	 increase	 their	avail-
ability	 for	 those	 with	 insulin-	treated	 type	 2	 diabetes.81	
There	remain	concerns	about	 the	use	of	 these	devices	 if	
an	individual	is	too	unwell	to	use	their	own	device.	In	this	
circumstance,	it	is	likely	that	the	device	will	be	removed	
and	only	re-	applied	when	the	person	is	able	and	willing	
to	 manage	 their	 diabetes	 themselves.	 Many	 acute	 care	
staff	will	be	unfamiliar	with	such	devices	and	risk	ignor-
ing	them.	In	people	who	are	well	enough	and	willing	to	
use	 them,	 the	 governance	 aspects	 of	 their	 use	 in	 hospi-
tals	remain	unclear—	the	readings	that	they	generate,	how	
will	 they	be	 transferred	 to	 the	electronic	 (or	paper)	hos-
pital	 records?	 Calibration	 and	 quality	 assurance	 may	 be	
unreliable,	although	a	recent	study	of	rtCGM	in	the	peri-	
operative	 period	 suggested	 their	 performance	 was	 con-
sistent	and	accurate	during	elective	abdominal	surgery.82	
This	 is	 important	given	the	wealth	of	observational	data	
showing	poor	outcomes	in	people	with	and	without	dia-
betes	undergoing	surgery.83–	85	Thus,	there	remain	several	
questions	as	to	how	to	best	use	the	technology	to	its	best	
advantage	and	translate	that	to	optimising	inpatient	care.	
Staff	education	and	acceptance	of	these	technologies	will	
also	be	a	barrier	to	overcome.

The	 amount	 of	 data	 generated	 by	 these	 devices	
could	overwhelm	non-	specialists.	It	remains	to	be	seen	
whether	nursing	time	or	the	confidence	of	staff	looking	
after	people	using	this	technology	will	change.	Certainly,	
the	use	of	networked	glucose	meters	and	other	technol-
ogies	has	been	shown	to	help	specialist	inpatient	diabe-
tes	teams,	with	the	implementation	of	a	virtual	glucose	
management	 system	being	associated	with	 less	dysgly-
caemia.86,87	 With	 the	 advent	 of	 the	 COVID	 pandemic	
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accelerating	 remote	 working,	 including	 for	 inpatients,	
there	is	a	gradual	acceptance	that	this	may	make	consul-
tations	more	effective	and	efficient.88	However,	all	these	
data	are	preliminary	and	beyond	easy	 identification	of	
people	in	hospitals	with	diabetes,	and	have	yet	to	show	
direct	 patient	 benefits,	 such	 as	 reduced	 length	 of	 stay,	
reduced	 in-	hospital	 medication	 error	 rates,	 or	 adverse	
outcomes.	 In	 addition,	 in	 the	 USA,	 the	 use	 of	 remote	
technology	in	the	management	of	people	with	diabetes	
is	challenging	because	of	the	complexities	surrounding	
billing	 for	 virtual	 consultations.89	 One	 small	 study	 of	
the	benefits	of	such	remote	working	showed	that	people	
with	 diabetes	 liked	 bedside	 remote	 consultations.90	 In	
2020,	Diabetes	UK	launched	a	call	looking	to	assess	the	
use	of	technology	in	the	inpatient	setting.91

10 	 | 	 QUALITATIVE DATA

It	is	incumbent	on	those	looking	after	people	with	diabetes	
in	the	hospital	to	regularly	survey	their	experiences	and	to	
help	determine	future	priorities.	How	people	with	diabe-
tes	feel	about	the	care	they	have	received	whilst	in	hospital	
has	been	previously	formally	evaluated	and	was	also	a	part	
of	the	regular	National	Diabetes	Inpatient	Audit	(NaDIA)	
carried	 out	 annually	 by	 NHS	 Digital.1,92	 However,	 with	
NaDIA	 no	 longer	 being	 carried	 out	 across	 the	 UK	 and	
being	replaced	by	NDISA,	data	about	how	people	with	di-
abetes	feel	about	their	care	is	no	longer	formally	collected.	
In	the	UK,	the	Royal	College	of	Physicians,	together	with	
JBDS	and	others	will	shortly	be	starting	a	pilot	to	accredit	
adult	 inpatient	diabetes	teams.93	Part	of	 this	will	also	be	
to	explore	 the	experiences	of	 those	people	with	diabetes	
who	are	in	the	hospital.	It	is	likely	that	with	the	increasing	
use	of	technology	and	individual	feedback	from	the	per-
son	with	diabetes,	the	ability	to	deliver	more	personalised	
care	will	increase.

11 	 | 	 SUMMARY

The	number	of	people	with	diabetes	in	the	hospital	con-
tinues	to	rise.	They	experience	more	harm	and	ultimately	
cost	healthcare	systems	more.	The	focus	for	funding	on	di-
abetes	research	has,	for	several	decades	essentially	ignored	
the	 needs	 of	 this	 vulnerable	 population.	 The	 Endocrine	
Society	in	the	USA	has	recently	updated	its	guidance	on	
the	 management	 of	 hyperglycaemia	 in	 hospitalised	 in-
dividuals	 and	 has	 an	 accompanying	 systematic	 review	
which	gives	the	reasons	for	their	recommendations,	and	
the	strength	of	the	evidence.17,19	However,	they	only	cover	
10	questions.	Resources	are	needed	to	enable	such	system-
atic	reviews	of	the	available	evidence	to	identify	the	many	

other	gaps	in	our	knowledge	for	the	whole	of	the	patient	
journey	and	in	all	circumstances	and	facilities	for	which	a	
person	with	diabetes	may	be	admitted.	Such	work	would	
be	 crucial	 in	 the	 ultimate	 goal	 of	 ensuring	 that	 people	
with	diabetes	do	not	suffer	excess	harm	as	a	result	of	their	
condition.
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