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Abstract
Introduction: The	ORBITA	trial	of	percutaneous	coronary	intervention	(PCI)	versus	a	
placebo	procedure	for	patients	with	stable	angina	was	conducted	across	six	sites	in	
the	United	Kingdom	via	home	monitoring	and	telephone	consultations.	Patients	un-
derwent detailed assessment of medication adherence which allowed us to measure 
the efficacy of the implementation of the optimization protocol and interpretation of 
the main trial endpoints.
Methods: Prescribing	data	were	collected	throughout	the	trial.	Self-reported	adher-
ence	was	assessed,	and	urine	samples	collected	at	pre-randomization	and	at	follow-up	
for	direct	assessment	of	adherence	using	high-performance	 liquid	chromatography	
with	tandem	mass	spectrometry	(HPLC	MS/MS).
Results: Self-reported	adherence	was	>96%	for	all	drugs	in	both	treatment	groups	at	
both	stages.	The	percentage	of	samples	in	which	drug	was	detected	at	pre-randomi-
zation	and	at	follow-up	in	the	PCI	versus	placebo	groups	respectively	was:	clopidogrel,	
96%	versus	90%	and	98%	versus	94%;	atorvastatin,	95%	versus	92%	and	92%	versus	
91%;	perindopril,	95%	versus	97%	and	85%	versus	100%;	bisoprolol,	98%	versus	99%	
and	96%	versus	97%;	amlodipine,	99%	versus	99%	and	94%	versus	96%;	nicorandil,	
98%	versus	96%	and	94%	versus	92%;	ivabradine,	100%	versus	100%	and	100%	ver-
sus	100%;	and	ranolazine,	100%	versus	100%	and	100%	versus	100%.
Conclusions: Adherence	levels	were	high	throughout	the	study	when	quantified	by	
self-reporting	methods	and	similarly	high	proportions	of	drug	were	detected	by	uri-
nary assay. The results indicate successful implementation of the optimization proto-
col	delivered	by	telephone,	an	approach	that	could	serve	as	a	model	for	treatment	of	
chronic	conditions,	particularly	as	consultations	are	increasingly	conducted	online.
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1  |  INTRODUC TION

Achieving	 optimal	 medication	 adherence	 in	 cardiovascular	 medi-
cine is an enormous clinical challenge and a longstanding priority 
for global health.1	 Poor	 adherence	 to	 medical	 therapy	 in	 the	 car-
diovascular disease prevention setting is unsurprisingly associated 
with adverse cardiovascular outcomes.2	Adherence	to	therapy,	even	
in patients enrolled in a clinical trial has been shown to be as low 
as	 60%.3	 In	 clinical	 practice,	 achieving	 good	 adherence	 in	 primary	
prevention has been more challenging than for secondary preven-
tion.4	 In	 recent	years,	a	multitude	of	varying	telehealth	and	mobile	
health interventions have been studied which largely share a com-
mon	purpose	of	encouraging	patient	engagement	in	self-monitoring	
and	self-management,	however	with	varying	success.5	Face-to-face	
counselling	and	team-based	hypertension	care	have	been	shown	to	
have good outcomes.6,7	The	ORBITA	(Objective	Randomized	Blinded	
Investigation	with	optimal	medical	Therapy	of	Angioplasty	for	stable	
angina)	trial	showed	that	the	increment	in	exercise	capacity	following	
percutaneous	coronary	intervention	(PCI)	was	lower	than	expected	
and not statistically different to the effect of a placebo procedure in 
patients	with	stable	coronary	artery	disease	(CAD)	on	a	background	
of	optimal	medical	therapy	(OMT).8 Some commentators highlighted 
that	 optimization	of	medical	 therapy	 in	ORBITA	was	 intensive	 and	
could not be easily replicated in clinical practice.9	Indeed,	in	clinical	
practice,	 guideline-directed	medication	optimization	prior	 to	PCI	 is	
variable.	Analysis	of	the	CathPCI	registry	in	the	USA	in	2011	showed	
that	OMT	(defined	as	aspirin,	statin,	a	beta-blocker	or	documented	
intolerance)	was	 achieved	 in	 just	44%	of	patients	prior	 to	PCI.10	A	
Canadian	registry	study	 in	2014	showed	that	OMT	 (defined	 in	 this	
instance	as	statin,	beta-blocker,	and	either	an	angiotensin-converting	
enzyme	inhibitor	or	an	angiotensin	II	receptor	blocker)	was	achieved	
in	only	33.9%	of	patients	prior	to	PCI.11	ORBITA	was	conducted	in	the	
UK,	where	targets	for	heart	rate	and	blood	pressure	were	achieved	
in	 less	 than	 50%	 of	 patients	when	 optimizing	 anti-anginal	 therapy	
prior	 to	 elective	PCI.12	 In	 spite	 of	 international	 guidelines	 for	 con-
duct	of	 clinical	 trials	 recommending	quantification	of	 adherence	 in	
trial	 protocols,	 the	 practice	 is	 not	 widespread.13	 Prior	 to	 ORBITA,	
adherence	to	medical	therapy	was	not	assessed	in	trials	of	PCI	and	
medical	therapy	until	the	COURAGE	trial,14	which	quantified	adher-
ence	using	 the	Morisky	 score,	 a	widely-used	 subjective	method	of	
assessment	expressed	on	an	ordinal	scale.15	Therefore,	no	preceding	
trial	of	PCI	and	medical	therapy	has	used	a	direct	method	of	assess-
ment	of	adherence.	 In	ORBITA,	the	trial	patients	were	expected	to	
achieve	optimization	 in	a	short,	 intensive	period	to	ensure	that	pa-
tients	did	not	 experience	undue	delays	 in	 accessing	PCI	 compared	
to	 usual	 clinical	 care.	 In	 addition	 to	 documentation	 of	 patterns	 of	
prescribing,	patients’	 self-reported	adherence	 to	 therapy	and	urine	
samples for direct detection of urinary metabolites were collected. 

In	this	way,	the	efficacy	of	the	medical	therapy	protocol	and	possible	
treatment imbalances between the groups that could affect the main 
study endpoints could be assessed. Quantifying adherence in detail 
also	allowed	evaluation	of	any	changes	in	medication	taking	behavior	
that	may	have	arisen	following	PCI.

2  |  MATERIAL S AND METHODS

2.1  |  Patients

Patients	aged	18–85	years	with	stable	angina	attributable	to	single-
vessel	coronary	artery	disease	were	eligible	to	participate.	Patients	
were	 excluded	 if	 they	 had	 previous	 coronary	 bypass	 surgery,	 left	
main	 coronary	 artery	 stenosis,	 contraindications	 to	 drug-eluting	
stent	use,	chronic	total	occlusion,	severe	valvular	heart	disease,	se-
vere	 left	 ventricular	 systolic	 impairment,	moderate-severe	 pulmo-
nary	hypertension,	life	expectancy	less	than	2	years,	or	were	unable	
to consent.

2.2  |  Study design and organization

Detailed	medication	prescribing	 and	 adherence	 assessments	were	
carried	 out	 on	 all	 ORBITA	 participants	 (Figure	 1).	 Once	 enrolled	
patients	entered	the	6-week	medication	optimization	phase.	Once	
this phase had been completed no further optimization of therapy 
took	place.	 Patients	 then	 travelled	 to	 the	 study	 coordinating	 cen-
tre,	Imperial	College	Healthcare	NHS	Trust,	London,	UK,	for	further	
clinical	assessment	including	cardiopulmonary	exercise	testing	and	
dobutamine stress echocardiography. The research protocol coro-
nary angiogram was carried out at their local center a short few days 
later,	during	which	they	were	randomized	to	either	PCI	or	a	placebo	
procedure.	After	6-weeks	of	blinded	follow-up,	during	which	no	fur-
ther	treatments	were	offered	and	no	study	visits	took	place,	patients	
returned for repeat testing and study unblinding at the coordinating 
center.	A	favorable	review	of	the	study	protocol	was	obtained	from	
the	 London	 Central	 Research	 Ethics	 Committee	 and	 the	 trial	 re-
ceived	support	from	the	NIHR	Imperial	Biomedical	Research	Centre,	
Foundation	 for	 Circulatory	 Health,	 Imperial	 College	 Healthcare	
Charity,	Philips	Volcano,	NIHR	Barts	Biomedical	Research	Centre.

2.3  |  Personnel

Two research fellows were essential to the study team and had dis-
tinct	predefined	roles.	The	unblinded	fellow	 (RAL)	provided	support	
in the catheterization laboratory for the randomization procedure 
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and in doing so became unblinded to the randomized treatment as-
signment.	The	blinded	fellow	(DT)	remained	so	throughout	the	study	
and	 performed	 all	 pre-randomization	 and	 follow-up	 tests.	 RAL	was	
based primarily in the coronary catheter laboratory and was respon-
sible for enrolling new patients to the study as well as providing sup-
port	to	the	site	teams.	RAL	was	the	main	clinical	point	of	contact	for	
patients from enrolment and throughout the medication optimization 
phase	until	after	randomization.	This	enabled	RAL	to	engage	patients	
at enrolment and give instructions regarding standardized recording 
of	home	blood	pressure,	provide	medication	prescriptions	and	resolve	
issues	with	dispensing.	RAL	scheduled	weekly	telephone	reviews	with	
patients for introduction and titration of cardiovascular preventive and 
anti-anginal	therapy.	DT	encountered	patients	for	the	first	time	at	the	
pre-randomization	assessment	visit	 in	London	and	became	the	main	
clinical	point	of	contact	for	patients	 in	the	blinded	follow-up	period.	
DT	was	not	involved	in	medication	optimization	but	carried	out	a	final	
check	of	protocol	adherence	before	the	patients	proceeded	to	rand-
omization.	The	authors	confirm	that	the	PI	for	this	study	is	Professor	
Darrel	Francis	and	that	he	had	direct	clinical	responsibility	for	patients.

2.4  |  Remote clinical assessments and 
optimization of medical therapy

Initial	 contact	 between	 the	 patient	 and	 the	 study	 team	was	 face-
to-face.	During	this	encounter	patients	were	provided	with	a	home	
blood pressure monitor and shown how to use the monitor appro-
priately. The study team then created a patient profile on the study 
electronic	record	system	and	scheduled	weekly	telephone	clinic	as-
sessment	 encounters	with	 the	 unblinded	 fellow	 (RAL).	 Thereafter	
all	patient	encounters	took	place	remotely.	Patients	were	asked	to	
keep	 a	 daily	 record	 of	 home	 blood	 pressure	 and	 heart	 rate	 read-
ings	for	review	during	the	weekly	telecall.	In	some	instances,	where	
tighter	 control	was	 indicated	 patients	 had	 up	 to	 three	 tele-health	
reviews	 per	week.	 In	 line	with	 conventional	 clinical	 guidelines	 for	

management of stable angina the study protocol stipulated a target 
heart	rate	of	60/min	and	target	blood	pressure	of	140/90	mmHg.16–18  
The electronic record system could be accessed online from any 
location	using	a	standard	web	browser,	allowing	patient	reviews	to	
take	place	while	the	study	fellow	moved	between	sites	and	without	
the	need	for	patients	to	travel	to	clinic.	During	the	initial	encounter	
patients were provided with a prescription for the protocol listed 
drugs.	Prescriptions	were	adjusted	to	achieve	targets	for	blood	pres-
sure and heart rate during these sessions. Troubleshooting of issues 
with	prescribing,	 dispensing,	medication	 intolerances	or	 any	other	
need of change of drug were all managed remotely.

2.5  |  Endpoints

2.5.1  |  Self-reported	adherence

Self-reported	adherence	was	assessed	for	each	medication	by	asking	
each	patient	 “How	many	days	 in	 the	preceding	week	did	you	take	
this medication?”19	This	was	carried	out	at	pre-randomization	and	
at	follow-up.	Self-reported	adherence	was	not	measured	in	the	first	
42 consecutive patients as it was introduced following a protocol 
amendment.

2.5.2  |  Direct	assessment	of	medication	adherence

Direct	assessment	of	medication	adherence	was	carried	out	using	
high	performance	liquid	chromatography-tandem	mass	spectrom-
etry	(HPLC	MS/MS)	for	detection	of	protocol-directed	medications	
(Table	1)	in	urine	samples	at	both	pre-randomization	and	at	follow-
up stages. Samples were analyzed as described previously at the 
National	 Centre	 for	 Adherence	 Testing,	 University	 Hospitals	 of	
Leicester	NHS	Trust.20	Briefly,	samples	were	aliquoted	and	stored	
at	−70°C	on	 receipt.	Samples	were	prepared	prior	 to	analysis	by	

F I G U R E  1 Study	flow	diagram.	Demographics	and	prescribed	drugs	were	recorded	at	enrolment	and	patients	were	provided	with	a	
home	blood	pressure	monitor	and	shown	how	to	carry	out	home	readings.	Patients	were	asked	to	keep	diary	entries	of	these	readings	
for	review	during	scheduled	telephone	clinic	assessments	which	took	place	1–3	times	weekly	during	the	6-week	optimization	phase.	At	
pre-randomization,	patients	attended	the	study	coordinating	center	where	a	final	check	of	their	prescribed	drugs	was	done	along	with	
self-reported	adherence	for	each	drug	and	patients	were	asked	to	give	a	urine	sample	for	detection	of	drug	using	the	HPLC	MS/MS	
method.	Patients	then	returned	to	their	local	center	a	few	days	later	for	the	randomized	study	procedure,	after	which	no	further	changes	to	
therapy	took	place	and	no	further	study	visits	took	place.	At	the	follow-up	assessment	prescribed	drugs,	a	repeat	of	the	pre-randomization	
assessments	was	done.	HPLC	MS/MS	–	high-performance	liquid	chromatography	with	tandem	mass	spectrometry,	PCI	–	percutaneous	
coronary intervention
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dilution	 (to	 detect	 polar	 compounds)	 and	 by	 extraction	 (to	 de-
tect	non-polar	compounds).	They	were	analyzed	using	an	Agilent	
Technologies	 1290	 Series	 High	 Pressure	 Liquid	 Chromatograph	
interfaced	with	an	Agilent	Technologies	6460	Triple	Quadrupole	
Mass	 Spectrometer	 fitted	with	 a	 jet-stream	 electrospray	 ioniza-
tion	 source.	Medications	were	 identified	 by	 the	 unique	mass	 to	
charge ratio of the parent compound or metabolite. The method is 
qualitative	(yes/no)	with	detection	limits	between	1	and	200	ng/
mL.	We	have	demonstrated	that	the	variable	pharmacokinetic	pa-
rameters	of	a	medication	do	not	affect	relative	detection	or	non-
detection.21 The biochemical screening methodology was not able 
to	detect	aspirin,	prasugrel,	ticagrelor	nor	isosorbide	mononitrate.	
Hence,	the	adherence	status	for	these	compounds	was	not	quan-
tified	 (Table	1).	Data	are	not	available	for	the	first	5	randomized	
patients.

2.6  |  Analysis

We present descriptive statistics for prescribed drug as a percentage 
of	number	of	patients	at	each	stage,	self-reported	adherence	scores,	
and percentages of detected drug present in the tested samples. 
Self-reported	 adherence	 scores	were	 calculated	 from	 the	 number	
of	days	in	the	previous	7	that	the	patient	remembered	to	take	that	
medicine.	The	average	self-reported	adherence	scores	per	drug	are	
presented.	Similarly,	with	regard	to	the	direct	assessment	of	adher-
ence results we present averages for detected drug as a percentage 
of those samples.

3  |  RESULTS

The	baseline	characteristics	of	the	ORBITA	participants	are	shown	in	
Table 2. The groups were evenly balanced and prescribing data were 

available	 for	all	200	 randomized	participants.	Self-reported	adher-
ence	data	and	HPLC	MS/MS	urinalysis	data	were	present	 for	158	
and	195	patients,	respectively.

3.1  |  Optimization of medical therapy

At	enrolment,	prior	to	optimization,	82	(78%)	and	75	(79%)	of	patients	
in	the	PCI	and	placebo	groups,	 respectively,	were	prescribed	aspi-
rin,	71	(68%)	and	66	(69%)	patients	were	prescribed	a	statin	and	20	
(19%)	and	28	(29%)	patients	were	prescribed	≥2	anti-anginal	agents.	
By	pre-randomization	which	signifies	the	end	of	OMT	(Table	3)	102	
and	(97%)	and	92	(97%)	patients	were	prescribed	aspirin,	100	(95%)	
and	91	 (96%)	were	prescribed	 atorvastatin	or	 other	 statin	 and	90	
(86%)	and	93	(98%)	patients	were	prescribed	≥2	anti-anginal	agents,	
in	the	PCI	and	placebo	groups,	respectively.	Most	patients	were	pre-
scribed	two	anti-platelet	agents,	in	keeping	with	guideline-directed	
clinical	 practice	 for	 elective	 PCI.	 The	most	 commonly	 prescribed,	
protocol-directed	 anti-anginal	 agents	were	 calcium	 channel	 block-
ers—prescribed	for	95	(90%)	patients	that	received	PCI	and	87	(92%)	
patients	 that	 received	placebo.	Prescription	of	 anti-anginal	 agents	
was	evenly	balanced	between	 the	groups,	both	at	pre-randomiza-
tion	and	at	follow-up	and	there	was	no	notable	change	in	prescribing	
from	pre-randomization	to	follow-up	within	groups.

TA B L E  1 ORBITA	medical	therapy	protocol	drugs	detectable	by	
HPLC	MS/MS

Drug

Aspirin Not	screened

Other antiplatelet agents

Clopidogrel Screened

Prasurgel Not	screened

Ticagrelor Not	screened

Atorvastatin Screened

Perindopril Screened

Bisoprolol Screened

Amlodipine Screened

Isosorbide	mononitrate Not	Screened

Nicorandil Screened

Ivabradine Screened

Ranolazine Screened

TA B L E  2 Baseline	characteristics

PCI 
(n = 105) Placebo (n = 95)

All 
(n = 200)

Age	(years) 65·9	(9·5) 66·1	(8·4) 66·0	(9·0)

Male 74	(70%) 72	(76%) 146	(73%)

BMI	(kg/m2) 28·0	(4·7) 29·5	(5·1) 28·7	(5·0)

Diabetes 15	(14%) 21	(22%) 36	(18%)

Hypertension 72	(69%) 66	(69%) 138	(69%)

Hyperlipidemia 81	(77%) 62	(65%) 143	(72%)

Current	smoker 11	(10%) 15	(16%) 26	(13%)

Previous	myocardial	
infarction

5	(5%) 7	(7%) 12	(6%)

Previous	PCI 10	(10%) 15	(16%) 25	(13%)

Left	ventricle	systolic	function

Normal 98	(93%) 85	(89%) 183	(92%)

Mild	impairment 3	(3%) 7	(7%) 10	(5%)

Moderate	impairment 4	(4%) 3	(3%) 7	(4%)

CCS class

I 2	(2%) 3	(3%) 5	(3%)

II 64	(61%) 54	(57%) 118	(59%)

III 39	(37%) 38	(40%) 77	(39%)

Angina	duration	
(months)

9·5	(15·7) 8·4	(7·5) 9·0	(12·5)

Patient	characteristics	at	enrolment.	Data	are	presented	as	mean	(SD).	
BMI,	body	mass	index;	CCS,	Canadian	Cardiovascular	Society;	PCI,	
percutaneous coronary intervention.
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3.2  |  Self-reported medication adherence

Self-reported	adherence	was	>96%	for	all	drugs	 in	both	treatment	
groups	at	both	stages	(Table	3).

3.3  |  Urinary HPLC MS/MS

The	proportion	of	expected	drug	detected	was	>90%	for	all	first-
choice,	 protocol-directed	 medicines	 at	 both	 stages.	 Conversely,	
percentage	adherence	below	80%	was	not	demonstrated	for	any	
drug	at	pre-randomization	and	was	only	apparent	in	patients	that	
were prescribed an alternative statin and who underwent urinary 
drug	detection	by	HPLC	MS/MS	at	follow-up:	11	of	14	(73%)	pa-
tients	 in	 the	PCI	group	and	2	of	3	 (67%)	patients	 in	 the	placebo	
group.

4  |  DISCUSSION

Adherence	 levels	 in	 our	 trial	 population	 were	 >90%	 for	 almost	
all	 drugs	 at	 both	 pre-randomization	 and	 follow-up,	 as	measured	
by	 patient	 self-reporting	 of	 adherence	 and	 by	 urine	 HPLC	MS/
MS.	There	were	no	important	between-group	differences	at	pre-
randomization	or	at	follow-up	and	medication	taking	patterns	did	
not	 change	 following	 treatment	with	PCI.	 There	were	 no	 differ-
ences	between	self-reported	and	direct	adherence	measurement	
in	our	population,	owing	to	near-perfect	adherence	levels	by	both	
measures.

Our	results	have	shown	that	adherence	 levels	 in	ORBITA	were	
high	in	both	groups	at	both	stages,	greater	than	is	typically	seen	in	
clinical practice22	and	also	greater	than	expected	for	a	clinical	trial	
population.23	 Adherence	 was	 higher	 than	 the	 widely-used	 80%	
threshold2	for	good	adherence	throughout,	high	at	pre-randomiza-
tion	and	maintained	through	6	weeks	of	follow-up,	suggesting	that	
it	was	not	influenced	by	treatment	assignment	to	PCI	or	to	placebo.	
Furthermore,	 adherence	 was	 maintained	 for	 all	 protocol-directed	
drugs and classes of drug and patients were therefore not selectively 
adherent	to	one	class	of	drug	or	another,	nor	was	this	influenced	by	
treatment	 assignment.	The	OMT	protocol	 and	assessments	of	 ad-
herence	within	ORBITA	were	designed	firstly	 to	maximize	 the	po-
tential	 therapeutic	 impact	 of	 guideline	 directed	 anti-anginal	 drugs	
and secondly to identify any bias or chance variation in drug usage 
between	the	PCI	and	placebo	procedure	groups.	These	results	em-
phatically	corroborate	the	findings	in	the	main	ORBITA	results	paper,	
indicating that there was no difference in drug adherence between 
the two groups that might otherwise complicate interpretation of 
the	ORBITA	trial.

Within	ORBITA,	 two	 research	 fellows	had	distinct	 roles,	 and	
both maintained close contact with patients throughout their 
involvement	 in	 respective	 phases	 of	 the	 study.	 Patients	 were	
committed	 to	 the	 study,	 received	 detailed	 study	 literature	 and	
had	many	 opportunities	 to	 ask	 questions	 and	 learn	more	 about	

their condition and available treatment options. This created an 
environment	 that	 fostered	 good	 doctor-patient	 communication	
and	may	have	promoted	good	medication	taking	behavior,	which	
could	in	part	explain	these	very	high	adherence	rates.	Initially	this	
took	 time	 and	 effort,	 but	 once	 patient	 contact	 had	 been	made,	
implementation of the protocol was managed remotely via regu-
lar telephone clinics. This is a model that has the potential to be 
replicated in any clinical setting.1,24 Our results show levels of 
adherence that are much higher than those reported for this pa-
tient population in clinical practice.10–12	In	order	to	bridge	the	gap	
between	 clinical	 trial	 conditions	 in	ORBITA	 and	 those	 in	 clinical	
practice	where	optimization	rates	remain	poor,	clinicians	treating	
patients with angina need to consider new approaches to enhance 
local	services.	In	the	UK,	where	cardiac	rehabilitation	for	patients	
with stable angina is not universally available the delivery of such 
a service rests with general practitioners and cardiology clinics. 
We are pleased to note that stable angina as an indication for car-
diac	rehabilitation	 in	the	UK	 is	 the	subject	of	a	themed	research	
call	 by	 the	 NIHR	 for	 further	 clinical	 research.25	 In	 the	 interim,	
medication	 optimization	 must	 remain	 a	 key	 focus	 for	 clinicians	
treating	patients	with	stable	angina,	not	least	in	the	aftermath	of	
the	ISCHEMIA	trial	which	reported	that,	with	good	medical	ther-
apy,	there	is	no	additional	benefit	of	an	upfront	invasive	strategy	
in	stable	CAD.26

Direct	assessment	of	medication	adherence	is	increasingly	avail-
able	 and	 recognition	 of	 the	 importance	 of	 quantifying	 adherence	
in	 clinical	 trials	 is	 increasing.	 Non-adherence	 is	 often	 difficult	 to	
identify	and	subjective	measures	such	as	patient	self-reporting	and	
pharmacy	prescription	refill	data	can	be	error-prone.27	Biochemical	
screening	 is	 direct,	 objective,	 specific	 and	 sensitive	 is	 increasingly	
used	as	the	preferred	method	for	detection	of	non-adherence	in	hy-
pertension.28 The method is available at low cost and samples can be 
sent	unprepared.	However,	it	requires	significant	technical	expertise	
to	develop	and	has	some	key	limitations.	The	HPLC	MS/MS	measure	
directly captures adherence to each drug at the time of testing but 
nonetheless remains vulnerable to the “white coat adherence” phe-
nomenon whereby patients ingest a single dose of drug just before 
testing	to	avoid	detection	of	non-adherence.29	Absence	of	a	medi-
cation on a patient's test result implies that it was not ingested for 
4–6	half-lives.	This	 varies	 from	6–8	h	 for	 furosemide	or	4–6	days	
for amlodipine.30 Therefore while demonstration of absence of drug 
can	be	useful	clinically,	presence	of	drug	in	a	tested	sample	does	not	
imply persistence.

In	 the	 midst	 of	 the	 COVID-19	 pandemic	 outpatient	 consul-
tations have moved online at a rapid pace across a multitude of 
medical specialties including clinical cardiology.31,32 Faced with 
necessary social distancing measures clinicians have rapidly 
adapted to carrying out clinical reviews using telehealth and for 
many	 patients	 this	 has	 become	 an	 expected	 way	 of	 accessing	
clinical care.33	 The	 telehealth	 approach	 implemented	 in	ORBITA	
provides supportive evidence of how good medication optimiza-
tion	 can	 be	 achieved	 by	 telephone.	Overall,	ORBITA	 has	 shown	
that	 implementation	of	a	simple	protocol	of	OMT	is	feasible	and	



    |  7 of 8THOMPSON eT al.

practical with limited resources. The high adherence rates seen 
are	evidence	that	the	OMT	protocol	was	successfully	implemented	
and the study methodology therefore offers a model of how op-
timization can be achieved in clinical practice using a straightfor-
ward telehealth approach.
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