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13.00	–	14.30	 RegistraJon	

Friday	25th	November	

Session	1	
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Senior	Lecturer	/	Honorary	Consultant	Endocrinologist	
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University	of	Edinburgh	/	Royal	Infirmary	of	Edinburgh	
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17.00	–	17.30	 Endocrine	research	in	Scotland	
	

19.30	 Dinner	
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Prof.	Peter	Trainer	
Professor	of	Endocrinology	/	Consultant	Endocrinologist	
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09.45	–	10.45	 Abstract	Presenta1ons	
Dr.	Bala	Muthukrishnan	
Dr.	Luke	Boyle	
Dr.	Berit	Inkster	
Dr.	Anna	Anderson	
	

10.45	–	11.00	 Coffee	
	

11.00		–	11.45	 Abstract	Presenta1ons	
Dr.	Asha	HesarghaSa	
Dr.	Laura	Jack	
Dr.	Marcus	Lyall	
	

11.45	–	12.30	 Precision	Medicine	in	Diabetes	
Prof.	Ewan	Pearson	
Professor	of	DiabeJc	Medicine	/	Honorary	Consultant	Physician		
University	of	Dundee	/	Ninewells	Hospital	

	

Chair:		 		
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Welcome	to	CalSoc	2016	
Welcome	to	Crieff	for	the	36th	winter	meeJng	of	the	Caledonian	Society	for	Endocrinology.		This	is	now	the	
third	year	of	the	rejuvenated	CalSoc	programme	and	promises	to	be	another	great	meeJng,	with	a	world-
class	range	of	guest	speakers.			
	
Some	Jme	has	been	allocated,	on	Friday	adernoon,		to	discuss	research	opportuniJes	within	Scoesh	
endocrinology.		I	firmly	believe	that	CalSoc	can	provide	a	framework	for	taking	forward	naJonal	
collaboraJve	projects.		One	major	advantage	of	belonging	to	a	small	naJon	is	the	strong	relaJonships	we	
are	able	to	forge	across	the	centres.		When	allied	with	data	collecJon	systems	already	available	to	us,	a	
major	opportunity	exists	to	make	an	important	contribuJon	to	evidence-based	endocrinology,	akin	to	the	
world-leading	diabetes	research	facilitated	by	SCI-Diabetes.		Hopefully	this	year’s	meeJng	can	help	build	
momentum	towards	this	goal.				
	
A	final	word	of	thanks	to	our	sponsors:	Ipsen,	Lilly,	MSD,	Novo	Nordisk	and	Sanofi.		Due	to	their	generous	
support,	the	meeJng	has	been	free	of	charge	for	the	past	3	years.		Their	ongoing	commitment	to	CalSoc	is	
hugely	appreciated.			
	
	
	
Dr	Fraser	Gibb	
On	behalf	of	the	CalSoc	CommiSee		
	

	
	

	

Professor	Graham	Leese	
Consultant	Physician	and	Honorary	Professor	
Ninewells	Hospital	/	University	of	Dundee	

	

Dr	Russell	Drummond	
Consultant	Physician	and	Honorary	Clinical	
Associate	Professor	
Glasgow	Royal	Infirmary	/	University	of	
Glasgow	
	

Dr	Fraser	Gibb	(Secretary-Treasurer)	
Consultant	Physician	and	Honorary	Senior	
Clinical	Lecturer	
Royal	Infirmary	of	Edinburgh	/	University	of	
Edinburgh	
	

Dr	Sam	Philip	
Consultant	Physician	and	Honorary	Clinical	
Lecturer	
Aberdeen	Royal	Infirmary	/	University	of	
Aberdeen	
	

CalSoc	CommiVee	
	

'Caledonian	Society	for	Endocrinology	&	Diabetes	Annual	MeeJng'	has	been	approved	by	
the	FederaJon	of	the	Royal	Colleges	of	Physicians	of	the	United	Kingdom	for	6	category	1	
(external)	CPD	credits.	Code	109329	
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ASendees	
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Prof	Graham	Leese	
Biography	
	
Professor	Graham	Leese	is	Consultant	in	Diabetes	and	Endocrinology	at	Ninewells	Hospital	and	Medical	School,	
Dundee.		He	was	previous	Lecturer	at	the	University	of	Liverpool.		He	has	undertaken	research	into	the	diabeJc	eye,	
diabeJc	foot	and	endocrine	epidemiology,	including	the	TEARS	(thyroid),	PEARS	(parathyroid)	and	PROLEARS	
(prolacJn)	projects.	TEARS	has	published	on	thyroid	epidemiology	and	outcomes	for	paJents	on	thyroid	replacement	
and	subclinical	hyperthyroidism.		PEARS	has	published	on	the	epidemiology	of	parathyroid	disease,	the	outcomes	for	
those	with	“mild	disease”	and	predictors	of	adverse	outcomes.		He	is	Associate	Postgraduate	Dean	in	the	East	region,	
Chairman	of	the	SCE	exam	Board	in	Endocrinology	and	Diabetes,	CMO	advisor	on	Endocrinology	and	Diabetes	and	
also	clinical	research	lead	for	Endocrinology	to	the	CSO	in	Scotland.	

Abstract	
	
AN	UPDATE	ON	PRIMARY	HYPERPARATHYROIDISM	
		
TradiJonally	primary	hyperparathyroidism	(PHPT)	was	associated	with	symptoms	of	bony	disease,	renal	stones,	
consJpaJon,	depression	along	with	thirst	and	polyuria.		Most	paJents	had	significant	hypercalcaemia	and	studies	
showed	a	benefit	of	parathyroidectomy	(PTX).		The	nature	of	PHPT	has	completely	changed	over	the	last	30	years	as	
it	has	become	easier	to	request	serum	calcium,	such	that	most	paJents	now	are	asymptomaJc.		This	has	also	
resulted	in	the	prevalence	of	disease	burgeoning,	with	a	current	prevalence	of	around	1%,	but	it	is	much	more	
common	in	older	people.	The	NIH	have	developed	consensus	guidelines	as	to	who	should	go	for	PTX,	and	cinacalcet	
is	available	for	the	small	group	of	paJents	with	secondary	HPT	who	are	inoperable,	or	who	have	parathyroid	
carcinoma.		However	it	has	become	apparent	that	many	of	the	paJents	who	do	not	fit	the	NIH	criteria	may	have	
subtle	symptoms	such	as	muscle	aches,	nausea	and	neuro-psychiatric	complaints.		Whether	such	paJents	benefit	
from	PTX	is	controversial.		In	addiJon,	some	of	the	asymptomaJc	paJents	appear	to	be	at	risk	of	cardiovascular	
disease	and	other	condiJons,	including	an	increased	mortality.		There	is	however	no	evidence	that	PTX	helps	such	
paJents,	with	the	possible	excepJon	of	improving	bone	density.		However	it	seems	possible	that	PTX	could	possibly	
help	with	other	endpoints,	and	this	is	parJcularly	intriguing	as	adverse	outcomes	are	correlated	with	plasma	PTH	
concentraJons.		More	recently	it	has	become	apparent	that	some	paJents	may	have	“normo-calcaemic”	PHPT.		
There	is	a	strict	definiJon	for	this,	and	people	with	this	condiJon	may	have	adverse	outcomes	similar	to	those	with	
standard	PHPT.		The	role	of	treaJng	the	hyper-parathyroidism	in	such	paJents	remains	unclear,	but	some	of	these	
paJents	do	progress	to	hypercalcaemic	PHPT,	especially	those	who	are	older	or	who	have	higher	serum	calcium	
concentraJons	at	baseline.			
		
References:		
Fraser	WD.	Hyperparathyroidism.	Lancet	2009	July	11;374(9684):145-58	
		
Bollerslev	J,	Rosen	T,	Mollerup	CL,	Nordenstrom	J,	Baranowski	M,	Franco	C	et	al.	Effect	of	surgery	on	cardiovascular	risk	factors	in	mild	primary	
hyperparathyroidism.	J	Clin	Endocrinol	Metab	2009	July;94(7):2255-61.	
		
Rao	DS,	Phillips	ER,	Divine	GW,	Talpos	GB.	Randomized	controlled	clinical	trial	of	surgery	versus	no	surgery	in	paJents	with	mild	asymptomaJc	
primary	hyperparathyroidism.	J	Clin	Endocrinol	Metab	2004	November;89(11):5415-22	
		
Yu	N,	Donnan	PT,	Leese	GP.		A	record	linkage	study	of	outcomes	in	paJents	with	mild	primary	hyperparathyroidism.	The	Parathyroid	
Epidemiology	and	Audit	Research	Study	(PEARS)		Clin	Endo	(2011)	75:	169-176	
		
Yu	N,	Leese	GP,	Donnan	PT.	What	predicts	adverse	outcomes	in	untreated	primary	hyperparathyroidism?	The	Parathyroid	Epidemiology	and	
Audit	Research	Study	(PEARS).	Clin	Endocrinol	(Oxf)	2013	July;79(1):27-34.	
		
Lowe	H,	McMahon	DJ,	Rubin	MR,	Bilezikian	JP,	Silverberg	SJ.	Normocalcemic	primary	hyperparathyroidism:	further	characterizaJon	of	a	new	
clinical	phenotype.	J	Clin	Endocrinol	Metab	2007	August;92(8):3001-5.	
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Dr	Roland	SJmson	
Biography	
	
Roland	SJmson	was	born	in	Glasgow	and	undertook	medical	undergraduate	training	in	Edinburgh.	Following	early	
clinical	training	in	Fife	he	moved	to	Edinburgh	to	commence	a	PhD	examining	the	role	of	glucocorJcoid	metabolism	
in	obesity.	He	conJnued	his	clinical	training	in	diabetes	and	endocrinology	in	Edinburgh	as	a	clinical	lecturer	and	
currently	holds	a	MRC	Clinician	ScienJst	fellowship	at	the	University	of	Edinburgh.	His	research	interests	include	the	
role	of	adipose	Jssue	in	energy	metabolism,	dysregulaJon	of	glucocorJcoid	acJon	in	metabolic	disease	and	
glucocorJcoid	replacement	in	the	treatment	of	glucocorJcoid	deficiency.	He	works	as	an	honorary	consultant	in	the	
Royal	Infirmary	of	Edinburgh	with	subspecialist	interests	in	congenital	adrenal	hyperplasia	and	type	1	diabetes.	

Abstract	
	
CaHASEing	control	of	androgens	in	congenital	adrenal	hyperplasia	-	challenges	and	novel	strategies	
		
Congenital	adrenal	hyperplasia	(CAH)	is	the	most	common	geneJc	endocrine	disorder,	with	a	prevalence	of	
approximately	1	in	15,000	with	the	vast	majority	due	to	mutaJons	in	21-hydroxylase.	TradiJonal	treatment	relies	on	
two	principles:	to	replace	insufficient	producJon	of	adrenal	glucocorJcoids	+/-	mineralocorJcoids,	and	to	suppress	
producJon	of	adrenal	androgens	which	are	under	ACTH	control.	However,	the	doses	of	glucocorJcoids	required	to	
normalise	androgen	concentraJons	are	oden	supraphysiological	and	cause	substanJal	side	effects.	At	present,	only	a	
small	proporJon	of	paJents	have	androgen	levels	within	the	recommended	range	(1).	In	comparison	with	the	
general	populaJon,	adults	with	CAH	are	shorter	and	have	higher	prevalence	of	obesity,	diabetes,	hypertension,	
osteoporosis,	and	inferJlity,	and	have	a	quality	of	life	not	dissimilar	to	paJents	with	chronic	heart	failure	(1,2).	
However,	the	majority	of	adults	with	this	condiJon	are	not	currently	under	specialist	care.	Guidelines	have	focused	
on	management	of	CAH	in	children	to	promote	normal	growth	(3)	and	evidence	for	the	ideal	glucocorJcoid	regimen	
in	adults	is	lacking.	Higher	glucocorJcoid	dose	is	associated	with	adverse	outcomes	while	paJents	receiving	
dexamethasone	have	a	higher	incidence	of	adverse	metabolic	features	(4).	Although	paJents	on	hydrocorJsone	
monotherapy	have	improved	quality	of	life	many	paJents	do	not	achieve	adequate	androgen	suppression	on	
hydrocorJsone.	New	treatment	opJons	are	being	developed	to	beSer	manage	CAH,	such	as	altering	the	
pharmacokineJcs	of	hydrocorJsone	replacement	by	using	delayed	release	hydrocorJsone	or	conJnuous	
subcutaneous	hydrocorJsone	infusion.	AlternaJve	strategies	such	as	a	‘block	and	replace	regime’	using	drugs	to	
inhibit	the	HPA	axis	or	block	androgen	producJon	are	being	tested,	as	are	the	use	of	alternaJve	glucocorJcoids	
which	should	adequately	suppress	the	HPA	axis	but	hopefully	cause	fewer	metabolic	side	effects	(5).	Success	of	one	
or	more	of	these	new	strategies	is	urgently	required	to	improve	outcomes	for	paJents	with	this	condiJon.	
		
	
Arlt	W	et	al.	JCEM	2010;	95(11):	5110-21.	Health	status	of	adults	with	congenital	adrenal	hyperplasia:	a	cohort	of	203	paJents.	
Stewart	PM	et	al.	JCEM	2016	(in	press);	Exploring	InpaJent	HospitalizaJons	and	Morbidity	in	PaJents	with	Adrenal	Insufficiency	
Speiser	PW	et	al.	JCEM	2010;	95(9):	4133-60.	Congenital	adrenal	hyperplasia	due	to	steroid	21-hydroxylase	deficiency:	an	
Endocrine	Society	clinical	pracJce	guideline.	
Han	TS	et	al.	Clin	Endo	2013;	78(2):	197-203.	GlucocorJcoid	treatment	regimen	and	health	outcomes	in	adults	with	congenital	
adrenal	hyperplasia.	
Nixon	M	et	al.	Sci	Trans	Med	2016;	8(352):	352ra109.	ABCC1	confers	Jssue-specific	sensiJvity	to	corJsol	versus	corJcosterone:	A	
raJonale	for	safer	glucocorJcoid	replacement	therapy.	
	

10	 CalSoc	2016	



Dr	Roland	SJmson	

11	CalSoc	2016	



Dr	Roland	SJmson	

12	 CalSoc	2016	



Dr	Roland	SJmson	

13	CalSoc	2016	



Prof	Chris	Thompson	
Biography	
	
Professor	Thompson	qualified	in	Medicine	from	Dundee	University	in	1981.		He	worked	subsequently	in	Newcastle	
upon	Tyne,	where	he	completed	an	MD	thesis	on	osmoregulaJon	in	type	1	diabetes,	funded	with	a	MRC	Training	
fellowship.		He	worked	as	lecturer	in	Medicine	in	Edinburgh	University	and	was	awarded	an	MRC	Travelling	
Fellowship	to	UCSF,	California,	where	he	worked	as	Associate	Professor	in	Physiology.		He	was	appointed	Senior	
Lecturer	in	Medicine	at	the	University	of	Glasgow	in	1996	and	took	up	post	in	Beaumont	Hospital	in	1997,	as	
Consultant	Endocrinologist	and		Professor	of	Endocrinology	at	the	RCSI	Medical	School.		He	has	over	200	publicaJons	
in	the	field	of	endocrinology,	with	strong	interests	in	pituitary	disease,	hyponatraemia	and	posterior	pituitary	
funcJon.		He	has	served	as	Chairman	of	Diabetes	Ireland,	Secretary/Treasurer	of	the	Irish	Endocrine	Society	and	
Chairman	of	the	European	Hyponatraemia	Network.	He	is	currently	Chairman	of	the4	Irish	speciality	Interest	Group	
in	Endocrinology.	He	won	the	bid	to	bring	the	European	Congress	of	Endocrinology	to	Dublin	in	2015,	where	he	was	
local	organiser.	He	has	served	on	the	medical	and	scienJfic	commiSee	of	the	Gaelic	AthleJc	AssociaJon	and	is	team	
doctor	to	the	Dublin	Senior	Hurling	team.	

Abstract	
	
MODERN	MANAGEMENT	OF	SIADH		
		
SIADH	is	the	commonest	cause	of	hyponatraemia	in	hospital	pracJce,	accounJng	for	43%	of	hyponatraemic	
presentaJons1.		SIADH	must	be	disJnguished,	on	the	basis	of	clinical	and	biochemical	criteria	from	hypovolaemic	and	
hypervolaemic	hyponatraemia;	mortality	is	lower	in	SIADH	than	in	these	two	variants	of	hyponatreamia,	and	
treatment	is	different2.	Once	a	diagnosis	of	euvolaemic	hyponatraemia	is	established,	the	main	differenJal	is	
between	SIADH	and	glucocorJcoid	deficiency;	4%	of	all	paJents	presenJng	to	hospital	with	euvolaemic	
hyponatraemia	haVe	steroid	insufficiency1	.	
Not	all	cases	of	SIADH	require	acJve	management.		Mild	hyponatraemia	which	accompanies	reversible	condiJons	
such	as	lobar	pneumonia,	oden	need	no	treatment	other	than	treatment	of	the	underlying	condiJon.		However,	as	
evidence	accumulates	that	hyponatraemia	is	associated	with	increased	morbidity	and	mortality,	interest	has	grown	
in	acJve	management.	
	
Chronic	hyponatraemia.		The	evidence	base	for	the	success	of	acJve	management	is	sparse.		Most	clinical	guidelines	
recommend	fluid	restricJon	(FR)	as	first	line	therapy,	though	the	evidence	base	for	success	of	therapy	is	limited3.		
Demeclocycline	is	unreliable,	unlicensed,	has	no	evidence	base,	and	had	significant	side	effects.		Urea	has	a	limited,	
poor	quality	evidence	base,	and	there	is	no	available	compound	for	clinical	use.		Vasopressin	receptor	antagonists	
have	the	backing	of	well-designed	prospecJve	studies,	and	undoubted	clinical	efficacy4,	though	they	are	expensive.	
	
Acute	hyponatraemia.		Acute	symptomaJc	hyponatraemia	is	a	medical	emergency	associated	with	high	mortality	
which	can	be	reduced	substanJally	by	acJve	management.		New	guidelines	have	been	altered	to	recommend	an	
iniJal	rise	in	plasma	sodium	of	4-6	mmol/l	over	the	iniJal	4-6	hours,	as	opposed	to	a	steady	rise	in	plasma	sodium;	
the	use	of	bolus	hypertonic	saline	compared	with	conJnuous	infusion	to	achieve	this	goal	will	be	discussed.	
	
1.	Cuesta	et	al.	The	contribuJon	of	undiagnosed	adrenal	insufficiency	to	euvolaemic	hyponatraemia;	results	of	a	large	
prospecJve,	single-centre	study.		Clin	Endocrinol	6;	2016	
2.Cuesta	M	&	Thompson	CJ		The	syndrome	of	inappropriate	anJdiuresis	Best	Pract	Res	Clin	Endocrinol	Metab;30:	175-187	2016	
3.	Verbalis	JG	et	al.		Diagnosis	evaluaJon	and	treatment	of	hyponatraemia:	expert	panel	recommendaJons	Am	J	Med		126;	
S1-42;	2013	
4.Schrier	RW	et	al		Tolvaptan,	a	selecJve	oral	vasopressinV2	receptor	antagonist	for	hyponatraemia	N	Eng	J	Med		355;	
2099-2112	2006	
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Professor	Peter	Trainer	qualified	in	Edinburgh	and	conJnued	his	higher	training	in	St.	Bartholomew’s	Hospital	
London,	Aberdeen,	Utrecht	(Netherlands)	and	Portland	(Oregon,	USA).		He	was	a	senior	lecturer	at	Bart’s	in	London	
before	becoming	a	consultant	endocrinologist	at	the	ChrisJe	Hospital	(Manchester)	in	1998	which	he	combines	with	
being	the	Clinical	Director	of	the	Manchester	Academic	Health	Science	Centre	(www.MAHSC.ac.uk)	and	chairman	of	
BioscienJfica	(www.bioscienJfica.com).			
		
Professor	Trainer	is	an	acJve	leader	in	the	internaJonal	endocrine	community.	He	has	served	on	the	senior	execuJve	
commiSees	of	the	Society	for	Endocrinology	(UK),	the	Endocrine	Society	and	the	European	Society	of	Endocrinology	
(ESE).		He	chaired	the	programme	organising	commiSee	for	ECE2011	and	the	clinical	programme	of	ENDO2007.	In	
2014	ESE	presented	him	with	a	‘special	recogniJon	award’	for	his	contribuJon	to	the	Society	and	in	parJcular	
educaJon.		His	prime	areas	of	research	are	diseases	of	the	pituitary	and	adrenal	glands,	parJcularly	Cushing’s	
syndrome	and	acromegaly,	which	have	resulted	in	over	150	peer-reviewed	publicaJons.		

Abstract	
	
AnJsense	OligonucleoJde	therapy	for	Acromegaly	
		
		
ConvenJonal	therapy	is	directed	at	the	pituitary	and	aSempts	to	reduce	GH	secreJon	by	means	of	surgery,	
radiotherapy	or	medical	therapy	in	the	form	somatostaJn	analogues	and	dopamine	agonists.		An	alternaJve	
therapeuJc	approach	is	to	lower	IGF-I	levels	by	blocking	GH	acJon;	the	GH	receptor	(GHR)	antagonist	pegvisomant	
has	been	reported	to	normalise	IGF-I	in	over	90%	of	paJents.	AnJsense	oligonucleoJdes	(ASOs)	are	single-stranded	
syntheJc	oligonucleoJdes	that	have	been	developed	as	therapeuJc	agents	that	block	protein	synthesis	by	binding	
the	target	mRNA	through	sequence-specific	Watson–Crick	base-pair	interacJons	to	inhibit	gene	expression.	ATL1103	
is	a	second	generaJon,	anJsense	oligomer	targeted	at	the	human	GHR.		It	comprises	20	nucleoJdes	with	a	
phosphorothioate	backbone	and	2’-O-methoxyethyl	modificaJons	of	the	terminal	five	nucleoJdes	at	each	end	which	
in	combinaJon	increase	its	plasma	half-life	and	affinity	for	the	mRNA.	Post-hybridizaJon	RNaseH	degradaJon	results	
in	inhibiJon	of	GHR	translaJon.		In	pre-clinical	primate	studies,	ATL1103	has	been	shown	to	reduce	GHR	mRNA	levels	
in	the	liver	and	serum	IGF-I.		Phase	1	studies	in	healthy	male	volunteers	demonstrated	a	fall	in	serum	IGF-I.		
		
A	phase	2,	randomised,	open-label,	parallel	group	study	of	the	safety,	tolerability,	and	efficacy	of	subcutaneous	
administered	ATL1103	in	adult	paJents	with	acromegaly	demonstrated	it	to	be	well	tolerated	with	mild	to	moderate	
injecJon	site	reacJons	being	the	most	common	drug-related	AE.		Four	SAEs	were	reported,	of	which	three	occurred	
in	a	single	paJent,	but	none	were	felt	to	be	study	drug	related.			There	was	a	significant	fall	in	serum	IGF-I	of	26%	by	
week	14	with	200	mg	twice	weekly	(577	±	198	v	411	±	174	ng/ml	(mean	±	SD),	P	<0.0001).	Once	weekly	dosing	did	
not	result	in	a	significant	fall	in	IGF-I.			The	fall	in	IGF-I	with	twice	weekly	dosing	was	associated	with	a	mean	
reducJon	in	ring	size	of	0.92	(P=0.02),	a	fall	in	serum	GHBP	-453.0	(range	-2219	to	237	(P=0.0046))	and	-309.3	(-2392	
–	443,	P=0.0186)	pmol/l,	and	an	increase	in	GH	(AUC	during	an	OGTT,	P=0.001).			
The	study	provided	proof-of-concept	that	ATL1103	is	able	to	significantly	lower	IGF-I	in	paJents	with	acromegaly	and	
offers	a	novel	therapeuJc	approach.		
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Ewan	Pearson	is	a	Professor	in	DiabeJc	Medicine	at	the	University	of	Dundee,	UK,	and	is	Honorary	Consultant	in	
Diabetes	and	Endocrinology	at	Ninewells	Hospital	and	Medical	School	in	Dundee.	Professor	Pearson	obtained	his	
medical	degree	from	the	University	of	Cambridge	School	of	Clinical	Medicine,	UK.	He	undertook	a	Wellcome	Trust	
Clinical	Training	fellowship	with	Prof	Andrew	HaSersley	at	the	University	of	Exeter	Medical	School,	UK	and	
completed	his	PhD	in	the	physiology	and	treatment	of	monogenic	diabetes.	His	research	interests	are	the	phenotypic	
and	genotypic	determinants	of	drug	response	and	drug	side	effects,	the	aeJology	of	young-onset	diabetes	and	the	
mechanisms	driving	progression	of	diabetes.		He	is	the	academic	lead	on	the	€46M	IMI-DIRECT	project	on	
straJficaJon	in	Type	2	diabetes	and	is	Strand	2	lead	on	the	£6M	MRC	funded	MASTERMIND	project.		Professor	
Pearson’s	New	InvesJgator	Award	funding	by	the	Wellcome	Trust	aims	to	gain	deeper	phenotypic,	physiological	and	
molecular	insights	into	the	mechanism	of	acJon	of	me�ormin	and	other	diabetes	drugs	and	how	paJents	respond	
differently	and	experience	different	side	effects	to	these	agents.	

Abstract	
	
Stra1fica1on	in	diabetes	–	the	role	of	phenotype	and	genotype	in	clinical	decision-making	
	
There	are	a	number	of	approaches	to	the	therapy	of	paJents	with	Type	2	diabetes.		One	common	sense	approach	is	
to	trial	a	drug	and,	as	recommended	by	SIGN,	to	stop	therapy	if	a	drug	is	ineffecJve.		However,	this	trial-and-error	
approach	is	poorly	pracJced,	with	over	60%	of	individuals	in	Tayside	who	show	poor	response	to	a	drug	conJnuing	it	
when	a	new	drug	is	started	rather	than	stopping	it.		
	
An	alternaJve	approach	is	the	straJfied	approach,	or	even	the	individualized	approach	to	therapy,	as	advocated	by	
the	joint	ADA/EASD	guidelines.		Yet	these	guidelines	offer	no	evidence	base	for	how	drugs	should	be	individualized.		
In	the	MRC-ABPI	Mastermind	study	we	show	that	thiazolidinediones	work	best	in	obese	paJents,	yet	me�ormin,	
another	‘insulin	sensiJzer’	works	best	in	slimmer	paJents	who	are	more	insulin	sensiJve	with	preserved	beta-cell	
funcJon.	Thus	BMI,	diabetes	duraJon	and	insulin	sensiJvity	can	be	used	to	begin	to	straJfy	therapy.			
		
In	addiJon	geneJc	variaJon	may	alter	response	to	or	side	effects	of	therapy.	Me�ormin	response	is	variable	and	
heritable	suggesJng	an	individual’s	geneJcs	will	influence	response.	We	have	shown	that	variants	at	the	ATM	locus	
alter	response	to	me�ormin,	but	the	clinical	effect	is	small.		However	for	me�ormin	intolerance,	OCT1	genotype,	and	
use	of	OCT1	interacJng	drugs	have	a	large	clinically	important	impact	on	risk	of	intolerance	to	me�ormin.		
In	summary,	we	are	making	steps	towards	tailored	prescribing,	but	to	move	forward	we	need	trials	specifically	to	
assess	within	person	response	to	different	diabetes	drugs.		
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Abstract	
Extensive	Clinical	Experience	in	the	InvesJgaJon	and	Management	of	Primary	Hyperparathyroidism		
Laura	J	Reid,	Balakumar	Muthukrishnan,	Andrew	Ditchfield,	Andrew	Brodie	&	Fraser	W	Gibb	
		
IntroducJon	
Primary	hyperparathyroidism	is	an	increasingly	common	condiJon,	caused	by	a	single	benign	parathyroid	adenoma	
in	85%	of	cases.	Surgery	provides	a	definiJve	cure	with	parathyroidectomy.	ConservaJve	management	to	observe	
calcium	levels	or	treat	with	medicaJons	such	as	bisphosphonates	or	cinacalcet	can	provide	a	suitable	alternaJve	to	
surgery,	parJcularly	in	older	paJents	with	relaJvely	modest	hypercalcemia.		
	
ObjecJves		
(1)	To	characterise	the	diagnosJc	features	and	management	of	paJents	referred	for	evaluaJon	of	primary	
hyperparathyroidism.	(2)	To	assess	effects	of	vitamin	D	replacement	on	follow	up	calcium	levels	in	medically	treated	
primary	hyperparathyroid	paJents	deficient	in	vitamin	D.	(3)	To	compare	longer-term	outcomes	and	calcium	levels	
for	paJents	receiving	medical	versus	surgical	management.	(4)	To	assess	associaJon	between	mortality	and	degree	
of	hypercalcaemia,	levels	of	PTH,	vitamin	D	and	serum	creaJnine.		
	
Methods	
RetrospecJve	review	of	all	paJents	with	a	new	diagnosis	of	primary	hyperparathyroidism	referred	to	a	large	
university	teaching	hospital	in	Edinburgh,	Scotland.	In	total,	around	450	paJents	diagnosed	between	2009	and	2013	
were	included.	Clinical	informaJon	was	obtained	via	electronic	paJent	records.	InformaJon	on	signs,	symptoms	and	
risk	factors	was	characterised	from	clinic	leSers.		Results	of	invesJgaJons	were	obtained	from	the	laboratory	and	
radiology	record	systems.	
	
Results	–		
	
1.	Median	PTH	at	presentaJon	was	12.4	pM	(9.45-19.4	pM).		Median	calcium	at	presentaion	was	2.76	mM	
(2.67-2.89),	and	was	>0.25mM	above	the	upper	limit	of	normal	(2.85mM)	in	30.8%.	In	total,	140/333	(42.6%)	
proceeded	to	surgery.	Surgical	paJents	were	younger	(64.4	[53.75-74.25]	vs.	67.7	years	[61-79],	p	<0.01).		There	was	
no	significant	difference	in	calcium	(2.81	[2.7-2.81]	vs.	2.74	mM	[2.65-2.83],	p	=	0.4).	A	higher	proporJon	of	paJents	
managed	surgically	had	renal	stones	(p	<	0.01)	and	osteoporosis	(p	<	0.01).	Abdominal	imaging	idenJfied	
nephrolithiasis	in	29/151	(19.2%).	GeneJc	tesJng	was	done	in	32/333	paJents	(9.6%):	2	paJents	were	confirmed	to	
have	MEN1,	2	to	have	Hyperparathyroid-jaw	tumour	syndrome	and	1	to	have	Familial	Hypocalciuric	Hypercalcaemia.		
	
2.	Vitamin	D	deficiency	(<25nmol/l)	was	present	in	56/154	(36.4%)	and	was	associated	with	higher	PTH	(15.5	
[12.03-22.95]	vs.	11.5nM	[8.4-16.53],	than	replete	individuals.	There	was	no	significant	rise	in	calcium	in	paJents	
given	vitamin	D	replacement	at	Year	1	(p	=	0.71)	or	Year	2	(p	=	0.99).			
	
3.	Surgical	cure	was	achieved	in	92.5%.	At	least	one	imaging	modality	was	posiJve	in	paJents	with	persistent	disease	
post-surgery.	Where	surgery	was	not	performed,	median	calcium	was	typically	maintained	below	the	threshold	for	
surgical	intervenJon.	Bisphosphonates	were	used	in	62/190	(32.6%),	and	cinacalcet	in	18/190	medical	paJents	
(9.4%).	
	
4.	Higher	mortality	rate	was	noted	in	paJents	with	higher	PTH	levels.	Mortality	in	those	with	PTH	above	the	median	
was	21.7%	compared	to	13.8	%	below	the	median	(p	<	0.05).	There	was	a	non-significant	trend	towards	higher	
mortality	with	lower	vitamin	D	(19.5	%	vs.	9.6%,	p	=	0.09).	Plasma	calcium	levels	were	not	associated	with	
subsequent	mortality.		
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Abstract	(conJnued)	
		
Conclusions	
ConservaJve	management	(including	vitamin	D	replacement)	is	not	associated	with	worsening	hypercalcaemia	over	
a	3-year	observaJon	period.	This	is	in	keeping	with	previous	studies	suggesJng	stable	disease	for	up	to	a	decade1.	
This	may	be	falsely	reassuring	as	high	PTH	at	diagnosis	has	been	associated	with	higher	mortality2	which	has	been	
recapitulated	in	our	analysis.	Large	prospecJve	databases	present	an	opportunity	to	opJmize	care	in	this	common	
condiJon.	
		
References		
The	natural	history	of	primary	hyperparathyroidism	with	or	without	parathyroid	surgery	ader	15	years.	Rubin	MR	et	al.,	J	Clin	
Endocrinol	Metab.	2008	Sep;93(9):3462-70.		
What	predicts	adverse	outcomes	in	untreated	primary	hyperparathyroidism?	The	Parathyroid	Epidemiology	and	Audit	Research	
Study	(PEARS).	Yu	N1,	Leese	GP,	Donnan	PT.	Clin	Endocrinol	(Oxf).	2013	Jul;79(1):27-34		
Prevalence	of	kidney	stones	and	vertebral	fractures	in	primary	hyperparathyroidism	using	imaging	technology.	Cipriani	C	et	al.	J	
Clin	Endocrinol	Metab.	2015	Apr;100(4):1309-15.	
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Abstract	
	
Iden1fica1on	and	Valida1on	of	Criteria	for	the	use	of	Random	Serum	Cor1sol	as	a	Screening	Test	for	Adrenal	
Insufficiency	
	ScoS	D	Mackenzie,	Luke	D	Boyle,	Robert	M	Gifford,	Fraser	W	Gibb	
		
Background:	In	the	invesJgaJon	of	suspected	adrenal	insufficiency	(AI),	a	single	measurement	of	unsJmulated	
('basal')	serum	corJsol	offers	convenience	and	cost	advantages	compared	to	the	widely	used	short	Synacthen	test	
(SST).		Cut-offs	for	basal	serum	corJsol	which	predict	intact	adrenal	funcJon	have	been	defined,	but	with	variable	
accuracy,	and	have	not	been	validated.	Our	aim	was	to	assess	the	uJlity	of	random	serum	corJsol	as	a	screening	tool	
in	the	invesJgaJon	of	suspected	adrenal	insufficiency,	using	validated	criteria,	in	both	an	in-	and	out-paJent	seeng.	
		
Methods:	We	undertook	retrospecJve	review	of	all	SSTs	performed	in	the	outpaJent	departments	and	acute	
medical	units	at	two	teaching	hospitals	in	Edinburgh	between	2011	and	2014.		Serum	corJsol	was	measured	by	
immunoassay	before	and	30	mins	ader	intravenous	syntheJc	ACTH1-24	(Synacthen®)	250µg.		AI	was	defined	according	
to	local	reference	ranges	by	a	sJmulated	serum	corJsol	of	<430	nM.	Tests	performed	in	the	outpaJent	department	
at	one	hospital	were	used	as	a	derivaJon	cohort	(n=1628)	to	idenJfy	cut-offs	for	morning	and	adernoon	basal	serum	
corJsol	which	detected	AI	with	sensiJvity	99%.		The	criteria	were	tested	in	two	validaJon	cohorts,	one	comprising	
outpaJents	from	the	second	hospital	(n	=	875)	and	one	comprising	individuals	admiSed	to	the	acute	medical	units	of	
both	hospitals	(n=797).	
		
Results:	In	the	derivaJon	cohort,	to	detect	AI	with	sensiJvity	>99%,	cut-offs	for	basal	serum	corJsol	of	307nM	(am)	
and	324nM	(pm)	were	required.	A	basal	corJsol	of	<50nM	was	strongly	(95%)	predicJve	of	a	subnormal	response.	Of	
those	paJents	with	random	serum	corJsol	<50nM,	subnormal	adrenal	response	was	seen	in	24/25	(97.8%)	in	
morning	samples	and	14/15	(92.9%)	in	adernoon	samples.	In	the	outpaJent	validaJon	cohort,	morning	basal	corJsol	
>307nM	remained	highly	sensiJve	(98.6%),	with	a	NPV	of	99.2%.	Of	23	paJents	with	basal	serum	corJsol	<50nM,	22	
(95.6%)	had	a	subnormal	adrenal	response.	Assuming	paJents	lying	between	these	cut-offs	would	require	a	
Synacthen	test,	applicaJon	of	the	criteria	would	result	in	a	43%	reducJon	in	the	number	of	Synacthen	tests	required.	
A	random	morning	corJsol	>307nM	was	100%	sensiJve	for	the	detecJon	of	AI	in	inpaJents.	Of	7	paJents	with	basal	
serum	corJsol	<50nM,	6	(85.7%)	had	a	subnormal	adrenal	response.	Assuming	paJents	lying	between	these	cut-offs	
would	require	a	Synacthen	test,	applicaJon	of	the	criteria	would	result	in	a	68%	reducJon	in	the	number	of	
Synacthen	tests	required.	
		
Conclusion:	A	random	morning	serum	corJsol	result	of	>307nM	makes	AI	highly	unlikely.	Random	corJsol	offers	
promise	in	in-paJents,	although	given	the	low	incidence	of	AI	and	heterogeneity	of	the	paJent	group,	criteria	ideally	
require	validaJon	in	a	larger	cohort.	Due	to	poorer	specificity,	adernoon	serum	corJsol	is	a	less	useful	measure.	Use	
of	basal	serum	corJsol	as	a	screening	test	minimizes	the	need	for	the	SST	and	offers	a	convenient	and	accessible	
means	of	idenJfying	those	paJents	who	require	further	assessment.	
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Abstract	
	
Case	presentaJon	of	hyperparathyroidism	in	pregnancy	treated	with	parathyroidectomy	in	second	trimester	
	
A	case	of	primary	hyperparathyroidism	(pHPT)	presenJng	with	severe	hypercalcamia	at	24	weeks	gestaJon	is	
discussed.	pHPT	in	pregnancy	is	rare	and	under-recognised.	Diagnosis	is	made	with	elevated	calcium	(ionised	or	
corrected	for	albumin)	and	high	or	normal	PTH.	Neck	ultrasonography	is	the	imaging	invesJgaJon	of	choice.	Case	
reports	suggested	a	high	risk	of	maternal	and	obstetric	complicaJons	including	hyperemesis,	nephrolithiasis,	
pancreaJJs,	depression,	fracture,	aborJon.	More	recent	retrospecJve	case	control	studies	suggest	that	most	cases	
of	pHPT	in	pregnancy	are	mild	and	do	not	hold	an	increased	risk	of	adverse	pregnancy	outcomes.	If	hypercalcaemia	is	
mild	it	can	be	managed	conservaJvely,	however	in	more	severe	cases	parathyroidectomy	in	the	second	trimester	is	
the	treatment	of	choice.			
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Abstract	
	
Tissue-specific	regulaJon	of	recycling	between	corJsol	and	corJsone	by	insulin	and	obesity	
		
Anna	J	Anderson,	Ruth	Andrew,	Natalie	Z	M	Homer,	Kate	A	Hughes,	Fredrik	Karpe,	Roland	H	SJmson,	Brian	R	Walker	
	
Intracellular	corJsol	is	regulated	by	11βHSD1.	Although	the	field	has	focused	on	regeneraJon	of	corJsol	from	inert	
corJsone	by	11β-reductase	acJvity	of	11βHSD1,	we	have	used	stable	isotope	tracers	and	arteriovenous	sampling	to	
quanJfy	simultaneous	dehydrogenase	(corJsone	generaJon)	and	reductase	(corJsol	regeneraJon)	in	human	adipose	
and	skeletal	muscle.	In	vitro	studies	suggest	insulin	regulates	this	balance	of	reductase	versus	dehydrogenase	
acJvity.	In	obesity,	11βHSD1	expression	is	increased	in	adipose.	We	hypothesised	that	the	direcJonality	of	11βHSD1	
in	metabolic	Jssues	is	regulated	by	insulin	and	that	in	obesity	there	is	accelerated	recycling	between	corJsol	and	
corJsone.	
	
Ten	lean	(BMI	23.8±0.4	kg/m2)	and	ten	obese	(32.9±0.9	kg/m2)	otherwise	healthy	men	parJcipated	in	a	two-phase	
crossover	single-blinded	study	comparing	saline	infusion	with	a	hyperinsulinaemic	euglycaemic	clamp.	9,11,12,12-
[2H]4-corJsol	(D4-corJsol,	measuring	reductase)	and	1,2-[2H]2-corJsone	(D2-corJsone,	measuring	dehydrogenase)	
were	infused,	samples	obtained	of	arterialised	blood	and	from	veins	draining	forearm	skeletal	muscle	and	abdominal	
subcutaneous	adipose,	and	blood	flow	measured	by	occlusion	plethysmography	and	Xenon	washout,	respecJvely.	
Data	are	lean	vs	obese,	mean±SEM.		
	
Before	insulin/saline	infusion,	whole	body	11β-reductase	(Rate	of	appearance	(Ra)	D3-corJsol	22.66±2.17	vs	
26.17±2.15	nmol/min;	p=0.64)	and	11β-dehydrogenase	(Ra	corJsone	15.34±3.91	vs	15.82±2.67	nmol/min;	p=	0.52)	
did	not	differ	between	lean	and	obese.	However,	reductase	and	dehydrogenase	acJviJes	were	only	detectable	
across	adipose	Jssue	in	obese	individuals	and	across	skeletal	muscle	in	lean.	Acute	hyperinsulinaemia	upregulated	
corJsol	regeneraJon	across	adipose	Jssue	in	obese	(insulin	vs	placebo	p=0.006)	and	tended	to	upregulate	corJsone	
generaJon	across	skeletal	muscle	in	lean	(insulin	vs	placebo	p=0.06).		
	
In	conclusion,	insulin	has	Jssue-specific	effects	to	increase	net	corJsol	regeneraJon	in	adipose	Jssue	but	not	skeletal	
muscle,	potenJally	amplifying	post-prandial	lipid	storage.	Up-regulaJon	of	11βHSD1	in	adipose	in	obesity	accelerates	
recycling	between	corJsol	and	corJsone,	enhancing	the	dynamic	response	to	insulin	but	not	necessarily	increasing	
basal	intracellular	corJsol.	
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Abstract	
	
Adrenal	Crisis:	an	audit	of	pa1ent	educa1on		
A	HesarghaSa;	MG	Carnero;	PS	Yap;	A	Milne;	AJ	Graveling;	S	Philip;	P	Abraham.		
Department	of	Diabetes	&	Endocrinology,	Aberdeen	Royal	Infirmary,	Aberdeen,	UK	
		
Adrenal	crisis	(AC)	is	a	life-threatening	endocrine	emergency	with	an	incidence	of	6-10	adrenal	crises	per	100	paJent	
years.	The	aim	of	our	audit	was	to	assess	the	prevalence	of	adrenal	crisis	in	our	clinic	populaJon	and	the	
preventaJve	measures	in	use.	
		
Method:	Adrenal	crisis	was	defined	as	worsening	of	general	condiJon	with	signs	and	symptoms	of	glucocorJcoid	and	
mineralocorJcoid	deficiency	with	at	least	two	of	the	following	condiJons	¬	hypotension,	nausea/vomiJng,	severe	
faJgue,	hyponatremia/hyperkalaemia/hypoglycaemia,	followed	by	parenteral	glucocorJcoid	administraJon.	Data	
were	obtained	from	electronic	and	paper	records	of	paJents	with	adrenal	insufficiency.		
		
Results:	230	paJents	were	idenJfied	between	January	2015	and	May	2016.		These	included	36%	(n=83)	presumed	
autoimmune	primary	adrenal	insufficiency	(PAI),	10%	(n=23)	non-autoimmune	PAI	and	54%	(n=124)	secondary	
adrenal	insufficiency	(SAI).	There	were	42	admissions	with	AC	since	2010,	which	included	10.96,	0.9	and	0.4	per	
100paJent	years	with	presumed	autoimmune	PAI,	non-autoimmune	PAI	and	SAI	respecJvely.	The	common	causes	of	
adrenal	crises	were	gastroenteriJs,	respiratory	tract	infecJon	and	acute	kidney	injury.	Nine	paJents	had	recurrent	
episodes	of	AC.		
Sixty-five	percent	had	steroid	idenJfiers	in	the	form	of	a	steroid	card,	bracelet	or	taSoo.	Formal	steroid	educaJon	
was	delivered	to	36%	of	presumed	autoimmune	PAI,	13%	of	non-autoimmune	PAI	and	21%	in	SAI.	Ninety	eight	
percent	of	paJents	with	PAI	received	informal	teaching.	
		
Conclusions:	PaJents	with	presumed	autoimmune	PAI	experienced	more	frequent	AC	compared	to	the	other	groups	
and	also	received	more	steroid	educaJon.	Structured	steroid	educaJon	could	potenJally	avoid	AC	and	reduce	
recurrence.	
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Abstract	
	
The	Use	of	Insulin	&	C-pep1de	Assay	for	Inves1ga1on	of	Adult	Spontaneous	Hypoglycaemia	in	NHS	Lothian	
Dr	Laura	Jack	(CT3	Acute	Medicine),	Dr	Catriona	Clarke	(Clinical	Biochemist)		
Department	of	Biochemistry,	Western	General	Hospital,	Edinburgh.		
		
Background:	Spontaneous	hypoglycaemia	presents	in	a	nonspecific	manner	and	is	due	to	diverse	pathology.	IniJal	
invesJgaJon	relies	on	confirmaJon	of	symptoms	during	periods	of	low	plasma	glucose	with	symptomaJc	relief	on	
correcJon	to	normoglycaemia	(Whipple’s	Triad).	There	was	suspicion	that	iniJal	biochemical	invesJgaJons	were	not	
opJmally	performed.	
		
Aims:	To	establish	the	number	of	paJents	invesJgated	for	spontaneous	hypoglycaemia	in	NHS	Lothian	and	whether	
insulin	and	C-pepJde	samples	were	taken	during	hypoglycaemia.		
		
Methods:	All	adult	insulin	and	C-pepJde	samples	taken	within	NHS	Lothian	between	2013-	2015	were	considered	
(n=877).	Electronic	paJent	records	were	used	to	idenJfy	paJents	with	suspected	spontaneous	hypoglycaemia	and	
ascertain,	where	possible,	the	clinical	presentaJon	and	diagnoses.	The	presence	of	contemporaneous	plasma	glucose	
measurement	was	recorded,	with	iniJal	invesJgaJon	deemed	appropriate	if	plasma	glucose	<	2.5mmol/l.	
		
Results:	91	insulin	and	C-pepJde	samples	were	taken	to	invesJgate	61	paJents	for	spontaneous	hypoglycaemia	over	
three	years.	Of	the	91	samples,	65%	(n=59/91)	had	contemporaneous	glucose	sent,	with	laboratories	adding	glucose	
to	a	further	12%	(n=11/91).	The	paJent	had	unknown	glycaemic	state	in	23%	of	samples.	Of	the	70	samples	with	
contemporaneous	plasma	glucose	levels,	only	29%	(n=20/70)	were	taken	when	plasma	glucose	<2.5mmol/l.	The	
most	common	diagnoses	in	hypoglycaemic	paJents	were	criJcal	illness	and	exogenous	insulin	use,	with	two	paJents	
having	insulinomas	(one	previously	diagnosed).	
		
Conclusion:	In	NHS	Lothian,	insulin	and	C-pepJde	samples	invesJgaJng	spontaneous	hypoglycaemia	did	not	have	
contemporaneous	plasma	glucose	sent	on	35%	of	occasions.	Of	samples	with	known	contemporaneous	plasma	
glucose,	71%	were	not	taken	during	hypoglycaemia,	defined	as	glucose	<2.5mmol/l.	Variable	hypoglycaemia	
definiJons,	local	guidance	and	availability	of	bedside	glucose	monitoring	may	contribute	to	requesJng	paSerns.	
Further	work	may	include	prompJng	during	insulin	and	C-pepJde	requesJng	to	encourage	contemporaneous	venous	
glucose	measurement	during	specified	hypoglycaemia.	Subsequently,	assessment	for	improvements	in	use	and	
interpretaJon	of	iniJal	biochemical	invesJgaJons	for	paJents	with	suspected	spontaneous	hypoglycaemia	could	be	
performed.	
		
Reference:	
[1]	Gama	R,	Teale	JD,	Marks	V.	“Clinical	and	laboratory	invesJgaJon	of	adult	spontaneous	hypoglycaemia”	J	Clin	Pathol	
2003;56:641-646	
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Abstract	
	
Steroid	Induced	Hyperglycaemia	during	Treatment	for	Gynaecological	Cancer.	
	
Marcus	J	Lyall,	Ishwinder	Thethy,	Lesley	Steven,	Fiona	Nussey,	Maria	Sakala,	Tzyvia	Rye,	Mark	WJ	Strachan,	Melanie	MacKean,	
Anna	R	Dover.		
	
IntroducJon	
GlucocorJcoids	are	highly	effecJve	anJ-inflammatory	and	immune	modulaJng	agents	which	may	be	used	as	an	
adjunct	to	chemotherapy.		GlucocorJcoid-induced	hyperglycaemia	occurs	in	up	to	50%	of	paJents,	is	associated	with	
negaJve	health	outcomes	and	may	reduce	the	efficacy	of	chemotherapeuJc	agents.	However,	liSle	is	known	about	
the	severity,	diurnal	rhythm,	need	for	monitoring	and	opJmal	intervenJon	of	this	common	complicaJon	in	the	
context	of	cancer	therapy.	We	used	conJnuous	glucose	monitoring	to	characterise	the	glycaemic	profile	of	paJents	
before	and	ader	treatment	with	dexamethasone	in	combinaJon	with	carboplaJn	and	taxol	chemotherapy	for	
gynaecological	cancer.		
		
Methods		
Using	the	Medtronic	iPro2	system,	blinded	intersJJal	glucose	measurements	were	recorded	at	5	minute	intervals	24	
hours	prior	to,	during	and	24	hours	ader	a	four-day	course	of	twice	daily	dexamethasone	in	fideen	paJents.		PaJent	
age,	height,	weight	and	BMI	were	recorded	and	HbA1c	measured.		Data	analysis	and	graphical	output	were	
performed	using	R	version	3.3.1	(hSps://www.r-project.org/)	and	ggplot2	package	(hSps://www.ggplot2.org)	with	
bespoke	scripts.		
		
Results	
14	(93%)	paJents	had	an	HbA1c	within	the	normal	range	(<42mmol/mol).	All	but	one	paJent	exhibited	
hyperglycaemia	(>11.1mmol/l)	during	some	stage	of	the	conJnuous	glucose	monitoring.		Mean	peak	glucose	levels	
for	all	paJents	was	14.86mmol/l	(range	=	10.9–22.2)	which	occurred	on	the	day	of	steroid	iniJaJon	in	12	of	15	
paJents	and	the	subsequent	day	in	3	paJents.		The	mean	Jme	of	day	of	peak	glucose	was	16:31hrs	(range	12:55	–	
22:12).		Baseline	HbA1c	was	significantly	correlated	with	peak	glucose	level	(r2	=	0.5314,	p	=	2.79x10-6,).		Mean	Jme	
spent	in	the	hyperglycaemic	range	was	3.63	(+/-2.98),	1.85	(+/-	3.92),	1.10	(+/-	2.81)	and	1.30	(+/-	3.61)	hours	(+/-	
SD)	for	each	consecuJve	day	of	dexamethasone	treatment.	Only	one	paJent	(with	an	elevated	HbA1c	of	44mmol/l)	
remained	persistently	hyperglycaemic	following	cessaJon	of	glucocorJcoid	therapy.		
		
Conclusion:	
PaJents	receiving	chemotherapy	for	gynaecological	malignancy	develop	significant	transient	hyperglycaemia	
regardless	of	baseline	glycaemic	state.		However,	HbA1c	is	a	strong	predictor	of	severity	of	hyperglycaemia.		Our	data	
indicate	that	the	opJmal	Jme	for	screening	to	detect	peak	glucose	level	is	before	the	evening	meal.		This	study	
contributes	to	current	understand	of	the	effects	of	high	dose	glucocorJcoids	on	glucose	metabolism	in	the	context	of	
cancer	therapy.		Future	research	is	required	to	determine	the	impact	of	these	glucose	excursions	on	the	efficacy	of	
chemotherapeuJc	treatment	and	the	incidence	of	chemotherapy	toxicity	and	hyperglycaemic	symptoms.	
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