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ABSTRACT	

Randomized	controlled	trials	(RCTs)	are	considered	the	gold	standard	because	of	
their	 conventional	 study	 design,	 accurately	 defined	 endpoints,	 and	 high-quality	
evidence	 to	define	any	 cause-effect	 relationships.	On	 the	other	hand,	Real-world	
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Data	(RWD)	relates	to	the	collection	of	data	pertaining	to	health	status	of	the	patient	
and/or	delivery	of	routine	health	care.	As	the	sources	of	RWD	are	becoming	vast,	
Real-World	 Evidence	 (RWE)	 studies	 are	 gaining	 increasing	 attention.	 RWE	 can	
emerge	 as	 the	 backbone	 for	 regulatory	 decision-making	 in	 clinical	 research	 by	
providing	adequate	scientific	evidence.	A	lot	of	RWE	studies	have	been	conducted	
in	COVID-19,	where	a	variety	of	repurposed	drugs	have	been	tested	in	real-world	
settings	 for	 the	 treatment	 and	management	of	 COVID-19.	The	 current	need	 is	 to	
work	 on	 a	 Hybrid	 trial	 methodology	 combining	 the	 most	 important	 parts	 of	
traditional	RCTs	and	observational	study	designs	to	infer	the	RWE.				
	
Keywords:	RCTs,	RWD,	COVID-19,	regulatory	decision	

	
INTRODUCTION	

Randomized	control	trial	(RCT)	and	Real-world	evidence	(RWE)	studies	are	interdependent.	
The	clinical	practice	guidelines	are	mainly	based	on	published	results	from	carefully	designed	
RCTs.	 They	 provide	 evidence	 for	 bias	 control,	 collection	 of	 detailed	 data,	 and	 patient	
populations	selection,	which	reduces	variation	that	could	affect	study	results.	RWE	correlates	
to	 the	 usage	 and	 potential	 benefits	 or	 risks	 evaluation	 using	 real-world	 data,	 including	 the	
status	 of	 patient	 health,	 health	 care,	 and	patient	 outcomes	using	 sources	 such	 as	 electronic	
health	records.	However,	both	have	their	advantages	and	disadvantages	for	various	variables.	
The	most	critical	factor	in	both	studies	is	the	protection	of	data	privacy1.	This	review	aims	to	
cover	all	the	aspects	of	RCT	and	RWE	in	detail.	
	
Randomized	Controlled	Trials	
Randomized	 Controlled	 Trial	 (RCT)	 is	 a	 prospective,	 comparative,	 quantitative	
study/experiment	 performed	 under	 controlled	 conditions	 with	 random	 allocation	 of	
interventions	to	comparison	groups.	It	is	the	most	meticulous	research	method	of	determining	
whether	 a	 cause–effect	 relationship	 exists	 between	 an	 intervention	 and	 an	 outcome.	When	
evaluating	 the	 effectiveness	 and	 safety	 of	 an	 intervention	 by	 performing	 RCT,	 high-quality	
evidence	can	be	generated.	RCT	capitulates	effectively	to	systematic	review	and	meta-analysis,	
providing	a	solid	base	for	synthesizing	evidence	generated	by	such	studies.	The	clinical	practice	
based	on	evidence	helps	to	improve	patient	outcomes	and	safety	and	is	generally	cost-effective.	
Designing	 and	 conducting	 an	 RCT,	 analyzing	 data,	 interpreting	 findings,	 and	 disseminating	
results	require	time	and	can	be	challenging	as	several	practicalities	are	considered2.		
	
RCT	is	carried	out	by	randomly	assigning	subjects	to	one	of	two	groups:	one	is	the	experimental	
group	that	will	receive	the	intervention	being	tested,	and	the	other	is	the	comparison	group	or	
control	 group	 that	 will	 receive	 an	 alternative	 or	 conventional	 treatment.	 The	 difference	
between	the	outcome	of	these	groups	is	noted.	The	results	are	analyzed	and	are	used	to	assess	
the	effectiveness	of	 the	 intervention,	which	will	determine	 the	extent	 to	which	a	 treatment,	
procedure,	or	service	can	be	beneficial	to	the	patients2.		
	
RCTs	are	the	gold	standard	because	they	are	blinded,	concealed,	and	unbiased.	Blinding	helps	
in	minimize	the	bias	and	maximize	the	validity	of	the	results,	concealment	helps	minimize	both	
performance	and	assessment	bias,	and	unbiased	sampling	helps	 to	accurately	 represent	 the	
entire	population3,4.	Ideally,	while	at	the	time	of	recruitment,	it	is	not	known	to	which	group	the	
participant	will	be	allocated.	This	is	known	as	concealment.	This	is	done	so	by	using	automated	
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randomization	systems	with	the	help	of	a	computer.	They	are	blinded	to	minimize	the	bias	as	
the	participants	and	the	medical	staff,	including	doctors,	nurses,	and	researchers,	do	not	know	
what	treatment	each	participant	is	receiving5.		
	
The	advantages	of	RCTs	are	that	they	provide	internal	validity,	precise	measures	of	efficacy,	
and	acute	toxicity	of	new	therapies	under	ideal	conditions.	Due	to	randomization,	the	bias	is	
minimized.	They	allow	exploratory	measures	of	secondary	endpoints,	which	include	patient-
reported	 outcomes.	 They	 can	 help	 to	 evaluate	 prognostic	 and	 predictive	 properties	 of	 new	
biomarkers	and	therapies.	They	provide	a	mechanism	where	whether	the	treatment	is	new	or	
potential	toxic	can	be	studied	carefully	in	the	centers	of	excellence6.	
	
The	 disadvantages	 of	 RCT	 can	 include	 the	 comparatively	 higher	 costs	 in	 terms	 of	 time	 and	
money,	 issues	with	generalizability,	and	 loss	of	 follow-up6.	The	patients	enrolled	 in	RCT	are	
usually	not	similar	to	those	in	routine	practice	because	applicability	to	clinical	practice	can	be	
limited.		The	patient	pool,	the	eligibility	criteria,	the	trial	attractiveness,	and	network	adequacy	
of	clinical	sites	may	influence	enrollment	in	RCT6.	The	elderly	and	comorbid	patients	are	usually	
under-represented	in	RCTs.	The	RCTs	may	not	apply	to	smaller	sample	size.	It	uses	a	surrogate	
primary	endpoint,	which	might	not	be	a	valid	measure	of	patient	benefit.	RCTs	have	 limited	
ability	to	detect	chronic	and	rare	toxicities7.		
	
Real-World	Evidence	
RWE	is	the	investigation	of	Real-world	data	(RWD)	from	a	study	developed	with	a	high	degree	
of	pragmatism.	According	to	the	21st	Century	Cures	Act,	RWE	is	evidence	developed	from	“data	
regarding	the	usage,	or	potential	benefits	or	risks,	of	a	drug	derived	from	sources	other	than	
randomized	 clinical	 trials8.”	 Conclusions	 drawn	 from	observations	 of	 patients	 in	 healthcare	
settings	are	referred	to	as	RWE	(rather	than	subjects	in	a	research	environment).	Real-world	
data	(RWD)	is	information	obtained	from	numerous	sources	through	observations	of	regular	
clinical	practice	and	connected	to	produce	significant	patterns.	RWD	is	based	on	patients	and	
their	providers	selecting	therapies	based	on	the	clinical	characteristics	and	preferences	of	the	
patients9,10.	
	
In	September	2013,	the	Ministry	of	Health	&	Family	Welfare	(MoH&FW)	released	guidelines	for	
Electronic	Health	Records	(EHR)	in	India.	This	was	done	based	on	recommendations	made	by	
the	EMR	Standards	Committee	organized	under	the	MoH&FW.	This	document	recommended	
the	developing	a	uniform	system	for	the	creation	and	maintenance	of	electronic	health	records	
by	 healthcare	 providers.	 A	 revision	 of	 these	 standards	was	 notified	 in	 December	 201611,12.	
Wearable	devices	and	smartphones	generate	billions	of	user-specific	data	points	every	day,	but	
over	99%	of	this	newly	created	digital	data	remains	unanalyzed.	New	open	data	policies,	such	
as	the	Open	FDA	and	academic	data-sharing	initiatives,	are	increasing	the	amount	of	searchable	
data	 available	 to	 RWE	 researchers.	 New	 software	 based	 on	 emerging	 artificial	 intelligence,	
machine	learning,	and	natural	language	processing	capabilities	is	streamlining	the	mission	of	
combing	through	large	databases	to	assess	associations	between	patient	characteristics,	health	
care	professional	characteristics,	diseases,	and	treatments13,14.	
	
RWE	Sources	
Real-world	 data	 sources	 generally	 fall	 into	 four	 categories15.	 Figure	 1	 depicts	 the	 various	
sources	of	RWE	data:	
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How	to	conduct	an	RWE	study?	(RWE	Plan	and	Design)	
To	conduct	an	RWE	study	like	any	clinical	test	involves	an	ethics	committee,	and	prospective	
participants	 must	 provide	 informed	 consent	 for	 access	 to	 individual	 medical	 records,	
regardless	of	whether	interventional	or	non-interventional.	An	assessment	methodology	that	
considers	 risk	 and	 a	 medical	 monitoring	 strategy	 are	 essential	 to	 ensuring	 data	 integrity.	
Monitoring	of	the	site	should	include	consent	procedures,	randomization	integrity,	safety,	and	
follow-ups16,	17.	
	
RWE	Design	
RWE	study	designs	are	categorized	as	follows18	
a. 	Retrospective	design:	 studies	gather	data	over	a	short	 time,	 rely	on	clinical	 records	of	

good	quality,	and	are	generally	low-cost	studies.	These	studies,	however,	have	limitations	
such	 as	 incomplete	 or	 inaccurate	 data.	 Examples	 include	 Clinical/hospital	 record/chart	
review,	administrative	data/insurance	claim	data,	electronic	medical	records	(EMRs).		

b. Prospective	design	these	studies	include	patient-specific	information	and	clinical	details	
that	 are	 not	 regularly	 collected,	 and	 they	 provide	 information	 on	 the	 long-term	 natural	
history	of	a	patient's	 condition.	These	studies	may	have	uncertain	 timelines,	 as	 they	are	
dependent	 upon	 the	 rate	 of	 presentation	 of	 eligible	 patients,	 and	 they	 are	 likely	 to	 be	
expensive.	Examples	include	Registries,	health	surveys,	prospective	observational	studies,	
post-authorization	safety	studies.	

	
RWE	Planning			
A	standardized	data	collection	is	essential	to	ensuring	high-quality	data	in	pragmatic	trials	that	
are	conducted	in	real-world	usual	care	settings.	To	accomplish	this,	it	would	necessitate	using	
special	 capturing	 software	 or	 modifying	 EMR	 to	 acquire	 disease-specific	 data.	 Propensity	
scoring	can	significantly	reduce	bias	 for	 long-term	prospective	studies	or	retrospective	data	
collection.	 Propensity	 scoring	 considers	 the	 classification	 of	 the	 relationship	 between	
treatment	 assignment	 and	 baseline	 characteristics16.	 Participants	 are	 matched	 across	 two	
treatment	groups	using	the	propensity	score.	Participants	who	are	matchable	are	compared,	
while	those	who	are	not	are	eliminated	from	the	analysis.	Bias	and	nonrandomization	issues	
necessitate	adhering	to	acceptable	research	practices.	To	confirm	the	validity	of	the	RWE	study	
strengthening	 the	 reporting	 of	 observational	 studies	 in	 epidemiology	 for	 general	 cohort	
studies,	 good	 research	 for	 comparative	 effectiveness	 checklist	 or	 pragmatic	 explanatory	
continuum	indicator	summary	(precis)	tool	is	recommended19.	
	
Strength	and	Limitations	of	RCTs	and	RWE	
The	differences	between	RCTs	and	RWE	are	provided	in	table	1.	The	strength	and	limitations	
of	RCTs	and	RWE	are	discussed	in	table	2.20-22	
	

RWE	for	Regulatory	Decision	Making	
The	major	disadvantages	of	using	 the	RCT	approach	 for	regulatory	decision-making	 include	
cost,	labor	dependence,	and	generation	of	data	with	limited	or	restricted	applicability	in	real-
world	clinical	practice.		
	
To	ensure	regulatory-grade	data	quality	RWE,	both	retrospective	and	prospective,	should	fulfill	
a	 defined	 checklist.	 It	 includes	high-quality,	 auditable	datapoint,	with	 complete	 information	
following	transparent	study	designs	and	analysis	plans	critical	for	robust	RWE.	RWE	is	based	
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on	a	broad	range	of	patients,	which	can	be	translated	into	superior	generalizability.	RWE	should	
be	recent	and	timely	with	higher	scalability	in	terms	of	the	data	model,	patient	population,	and	
defined	endpoints23.		
	
Measures	to	improve	the	Value	of	RWE	
Six	methods	for	improving	the	value	of	RWE	discussed	by	the	clinical	trial	experts	includes24	
i) Stakeholders	to	develop	methodology	standards	for	RWE	trials	to	improve	the	quality	

of	these	studies	
ii) 	A	mandatory	national	registry	for	RWE	trials		
iii) Establishing	 formal	 restrictions	 on	 submission	 or	 publishing	 of	 data	 from	 an	

unregistered	RWE	for	regulatory	purposes		
iv) Designing	 of	 a	 synthetic	 control	 arm	 for	 fatal	 diseases	 such	 as	 cancer	 to	 accurately	

predict	mortality	outcomes	in	patients	not	receiving	an	investigational	intervention	in	
an	RWE	prospective	study		

v) RWE	 to	 collaborate	with	networks	 such	as	 the	Patient-Centered	Outcomes	Research	
Institute	 (PCORI)	 and	 the	 National	 Patient-Centered	 Clinical	 Research	 Network	
(PCORNET)	and		

vi) Data	 collection	 by	 researchers	 using	 a	 secure	 FDA	 mobile	 app	 was	 released	 in	
November	2018.	

	
USFDA	and	Real-World	Evidence	Drugs		
In	December	2018,	the	FDA	announced	the	launch	of	a	Real-World	Evidence	Program	to	apply	
across	its	drug	and	biologic	review	process	according	to	the	21st	Century	Cures	Act	(Cures	Act).	
The	main	objective	 for	RWE	programs	was	 to	 support	 the	approval	of	 a	new	 indication,	 its	
expansion,	 and	post-approval	 study.	 It	 includes	prospective	noninterventional	 clinical	 trials	
where	intervention	is	identified	at	the	start	of	the	study,	e.g.,	pragmatic	trials,	and	retrospective	
observational	 studies	 where	 the	 intervention	 is	 studied	 from	 historical	 data	 for	 the	 trial	
population.	
	
RWE	 is	 gaining	 momentum	 at	 the	 Center	 for	 Drug	 Evaluation	 and	 Research	 (CDER)	 with	
multiple	 ongoing	 randomized	 and	 observational	 studies	 for	 the	 prevention	 and	 care	 of	
diabetes-related	outcomes.	For	example,	Sanofi	(2018)	RWE	study,	compares	clinical	outcomes	
in	insulin-naïve	adults	with	type	2	diabetes	initiating	insulin	glargine	or	Insulin	Degludec.	The	
results	in	improvement	in	glycemic	control	and	hypoglycemia	outcomes	were	similar	to	those	
of	the	first	completed	RCT.		Another	example	is	using	RWE	from	randomized	pragmatic	trials	
to	 evaluate	major	 adverse	 cardiac	 events	 (MACE)	 to	 address	 both	 the	 safety	 and	benefit	 of	
diabetes	 therapies.	 In	 Indian	 settings,	 similar	RWE	 studies	 to	 assess	management	 and	 real-
world	outcomes	of	diabetes	mellitus	are	in	progress,	and	similar	results	are	expected.	Hence,	
RWE	trials	can	certainly	expedite	and	improve	clinical	research	efforts	and	approve	drugs	and	
devices	for	diabetes	care24.	
	
Hybrid	designs	and	their	advantages	
The	hybrid	design	includes	randomization	and	using	pragmatic	or	realistic	outcomes	based	on	
practical	rather	than	theoretical	considerations.	Other	hybrid	designs	include	single-arm	trial	
data	 and	 other	 comparable	 real-world	 data	 (RWD)	 or	 by	 applying	 novel	 data	 collection	
approaches	to	capture	long-	term	outcomes	in	a	real-world	setting.	The	major	objective	of	these	
hybrid	design	approaches	is	to	support	the	regulatory	decision	making	by	demonstrating	the	
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effectiveness	 of	 drugs	 without	 opting	 for	 the	 traditional	 RCTs.	 RWE	 obtained	 from	
observational	studies	is	useful	in	fulfilling	post-approval	safety	monitoring	requirements.	
	
Hence,	specific	hybrid	study	designs	considered	for	regulatory	decision-making	by	the	FDA	are	
basically	classified	 into	 three	broad	categories	(a)	 Investigational	new	drug	submissions	 for	
RCTs	using	RWD	 to	 capture	 clinical	outcomes	or	 safety	data,	which	 includes	pragmatic	 and	
large	 simple	 trials,	 b)	protocols	 for	 single-arm	 trials	using	 external	 controls	 and	 (c)	 clinical	
trials	using	RWE	to	fulfill	a	post-marketing	requirement	for	evaluating	the	safety	to	support	the	
regulatory	decision25.	
	
Pragmatic	and	large	simple	trials	have	many	features	similar	to	very	large	RCTs,	including	
randomization,	enabling	a	broader	patient	group	to	participate.	These	trials	are	designed	to	
demonstrate	 effectiveness	 in	 a	 daily	 clinical	 practice	 setting	 and	 study	 more	 clinically	
meaningful	outcomes	for	patient’s	benefit.	For	example,	the	feasibility	of	pragmatic	trials	was	
tested	by	the	label	expansion	achieved	for	Janssen's	INVEGA	SUSTENNA	(Case	study)26.		
	
External	controls:		Non-randomized	clinical	trials	with	comparison	against	external	controls	
are	used	to	demonstrate	effectiveness	in	increasing	number,	mostly	related	to	rare	diseases.	
These	types	of	trial	designs	are	very	useful	with	a	limited	number	of	patients	with	a	particular	
condition,	with	randomization	not	being	a	feasible	or	ethical.	Trials	with	external	controls	have	
emerged	as	recent	 innovation	with	RWE	has	been	recently	used	to	support	decisions	which	
have	led	to	accelerated	approval,	full	approval,	or	label	expansion8.	
	
The	RWE	approvals	mainly	fall	under	three	broad	categories:	(a)	based	on	data	from	registry-
like	 case	 series;	 (b)	 external	 control	 data	 that	 are	mostly	 obtained	 from	 registries,	medical	
records,	scientific	literature,	etc.	and	(c)	based	on	data	from	expanded	access	programs	(EAP)	
which	allows	physicians	and	patients	access	to	pre-approval,	investigational	drugs	outside	of	
the	actual	clinical	trial	setting23.	
	
Long-term	follow-up	studies	using	RWD:	Observational	designs	and	methods	are	crucial	for	
providing	 post-marketing	 evidence	 of	 drug	 safety.	 The	 regulatory	 framework	 for	 RWE	 has	
offered	new	opportunities	 for	conducting	streamlined	safety	and	efficacy	studies,	supported	
with	new	technology	and	data27.		
	
Methodologies	 such	 as	 decentralization,	 direct-to-patient	 approaches	 or	 databases	 could	be	
used	to	capture	RWD	and	long-term	outcomes.	This	can	be	considered	as	a	step	towards	the	
adoption	of	hybrid	study	designs	to	improve	clinical	efficiencies.	These	innovative	approaches	
can	be	beneficial	for	conducting	long-term	studies	of	pre-approval,	investigational	drugs,	which	
require	 longer	 follow-up	duration	 to	 attain	 the	 required	 safety	 and	 effectiveness	 outcomes.	
Machine	 learning	 techniques	 are	used	 to	 enhance	 the	prediction	 accuracy	of	 algorithms	 for	
various	RWD	 studies.	Hence,	 if	 negating	 some	of	 the	 drawbacks,	 the	 potential	 these	 hybrid	
study	methodologies	offer	by	combining	 the	best	 features	of	RCTs	and	studies	with	RWD	 is	
extraordinary.	This	approach	can	even	replace	RCTs	for	regulatory	decision-making	in	certain	
situations.	It	would	be	widely	used	and	accepted	by	researchers,	clinicians,	and	regulators	after	
gaining	more	experience	with	these	types	of	study	designs28.	
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RWE	STUDIES	ON	COVID-19	
RWE	Studies	on	Diagnostic	methods	of	COVID-19	
Several	RWE	studies	have	been	conducted	in	the	context	of	finding	accurate	diagnostic	tools	for	
COVID-19.	RT-PCR	 is	 the	widely	used	and	accepted	method	 for	 the	diagnosis	of	 SARS-CoV2	
infections.	Scientists	have	also	tried	exploring	the	role	of	radiological	techniques	that	help	in	
the	diagnosis	of	COVID-19.	The	findings	of	a	few	RWE	studies	are	described	below.		
	
There	 was	 a	 great	 debate	 whether	 computerized	 tomography	 (CT)	 can	 be	 an	 adjunct	 or	
replacement	 to	 reverse	 transcriptase	 PCR	 in	 the	 screening	 and	 diagnosis	 of	 COVID-19	
pneumonia.	Studies29	that	were	conducted	to	analyze	the	role	of	CT	in	the	diagnosis	of	COVID-
19	 pneumonia	 were	 retrospective	 analysis	 and	 case	 series,	 and	 hence	 definite	 conclusions	
cannot	be	drawn	in	the	use	of	CT	as	a	diagnostic	test	for	COVID-19.30			
	
Real-world	data	points	out	that	chest	X-ray	can	be	used	as	a	first-line	examination	in	suspected	
COVID-19	patients.	Cozzi	et	al.31	reported	an	overall	accuracy	of	76-86%	for	chest	X-rays.			
	
RWE	Studies	on	the	association	of	Comorbidities	with	COVID-19	Severity	
COVID-19	patients	with	comorbidities	are	at	a	higher	risk	of	undergoing	mortality	than	others.	
A	few	examples	of	RWE	studies	that	explored	the	association	of	comorbidities	are	described	
here.		
	
Wang	et	al.32	conducted	a	systematic	review	and	meta-analysis	and	identified	that	hypertension	
is	the	most	prevalent	comorbidity	 in	severe	COVID-19	patients.	Hypertensive	patients	had	a	
2.5-fold	 increased	 risk	 of	 having	 severe	 forms	 of	 COVID-19	 than	 non-hypertensive	
individuals33.	 In	a	recent	meta-analysis32,	 it	was	identified	that	the	prevalence	of	diabetes	in	
severe	cases	was	14.4%	vs	8.5%	in	non-severe	cases.	Cardiovascular	risk	factors	were	found	to	
be	associated	with	disease	severity	and	mortality.	A	study	conducted	by	Guan	et	al.34	identified	
that	13.7%	of	COVID-19	positive	patients	had	elevated	creatine	kinase	levels	and	37.2%	had	
elevated	levels	of	LDH.		
	
RWE	Studies	on	various	Drugs	used	in	the	management	of	COVID-19	
A	lot	of	repurposed	drugs	were	used	for	the	treatment	and	management	of	COVID-19.	

1. Corticosteroids	
Corticosteroids	as	anti-inflammatory	agents	may	be	used	to	reduce	the	inflammatory	responses	
in	COVID-19.35	The	use	of	dexamethasone	in	the	treatment	of	COVID-19	in	different	contexts	is	
summarized	in	Table	3.	
		

2. Antiviral	agents	of	COVID-19	
As	COVID-19	shares	79.5%	of	sequence	identity	with	SARS-CoV,	several	antivirals	have	been	
tested	 to	 treat	 COVID-19.36	 This	 includes	 arbidol,	 chloroquine,	 HIV	 protease	 inhibitors	 like	
lopinavir/ritonavir,	new	nucleoside	anlogues	like	remdesivir	and	convalescent	plasma.37	Some	
broad-spectrum	anti-virals	like	oseltamivir	were	also	tested.38	
	

1. Arabidol	
Several	 retrospective	 studies	 with	 a	 small	 sample	 size	 have	 yielded	 controversial	 results	
regarding	the	use	of	arabidol	in	the	treatment	of	COVID-19.39-40	Larger	RCTs	are	required	to	
clarify	the	role	of	arabidol.		
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2. Chloroquine	
CQ/HCQ	has	immunomodulatory	and	anti-viral	properties	and	has	been	used	for	the	treatment	
of	COVID-19.	There	are	several	randomized	clinical	trials	carried	on	finding	the	efficacy	of	HCQ	
in	COVID-19.	The	results	are	highly	conflicting.	
	
Million	et	al.41	conducted	a	meta-analysis	between	the	big	data	and	the	real	world	to	evaluate	
the	 clinical	 efficacy	 of	 chloroquine	 derivatives	 in	 COVID-19	 infection.	 They	 conclude	 that	
chloroquine	derivatives	are	effective	in	improving	clinical	and	virological	outcomes	and	reduce	
mortality.	Also,	their	observations	point	out	that	big	data	(electronic	registry	data	analysis)	lack	
basic	treatment	definitions.		
	
Singh	et	al.42,	in	a	large	retrospective	cohort	of	hospitalized	COVID-19	patients,	identified	that	
HCQ	had	 shown	no	benefits	 in	mortality	 rate	 or	 the	need	 for	mechanical	 ventilation.	Annie	
etal.43	observed	no	significant	differences	in	the	30-day	mortality	rate	between	HCQ	and	no-
HCQ	group	in	a	retrospective	cohort	of	patients.		
	
Becerra	 et	 al.44	 evaluated	 the	 real-world	 effectiveness	 of	 HCQ,	 azithromycin	 (AZIT),	 and	
ivermectin	 (IVM)	 among	 hospitalized	 COVID-19	 patients.	 The	 study	 reports	 no	 beneficial	
effects	of	HCQ+AZIT+IVM.	Instead,	HCQ+AZIT	increased	the	risk	of	all-cause	mortality.	
		

3. Favipiravir	
A	 retrospective	 observational	 study	 involving	 hospitalized	 adult	 patients	with	 COVID-19	 in	
Thailand	identified	that	favipiravir	was	effective	in	treating	COVID-19	patients.	Also,	no	life-
threatening	adverse	events	were	reported.45		
	

4. Remdesivir		
Intravenous	remedisivir	did	not	improve	the	clinical	outcomes	or	mortality	in	a	randomized,	
double-blind	placebo-controlled	multicenter	study	involving	237	patients.46	
	

In	a	retrospective	real-world	observational	study	involving	333	adult	patients	receiving	anti-
viral	drugs	 for	COVID-19	treatment,	 it	was	 identified	that	remdesivir	showed	higher	clinical	
improvement	rates	than	lopinavir/ritonavir	(LPV/r)	(15%	vs	10%).47		
	

5. Lopinavir/ritonavir	(LPV/r)	
Lopinavir/ritonavir	(LPV/r)	has	been	shown	to	inhibit	viral	replication	invitro	and	has	been	
tested	for	treating	SARS-Cov.48	
	

In	a	real-world	observational	study	conducted	in	Mexico,	the	efficacy	of	repurposed	antivirals	
and	antibiotics	in	the	treatment	of	COVID-19	was	analysed.	No	significant	benefits	were	seen	
for	 the	 repurposed	 anti-virals.	 Oseltamivir	 increased	 the	 risk	 of	 mortality	 in	 the	 general	
population,	ambulatory,	critical,	non-critical,	pregnant,	and	hospitalized	patients.	Antibiotics	
increased	the	mortality	risk	in	the	general	population	and	pediatrics.	They	offered	protection	
for	hospitalized	and	critical	patients.38		
	

3. Convalescent	plasma	
Before	 the	advent	of	COVID-19	vaccines,	 convalescent	plasma	has	been	a	viable	 therapeutic	
option	for	treating	COVID-19.	A	few	reports	documented	that	convalescent	plasma	saved	lives	
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with	no	serious	adverse	events.	As	the	sample	size	was	small	in	most	of	the	studies,	large	scale	
clinical	studies	are	warranted.49-50	
	

4. Monoclonal	antibodies	
Bamlanivimab	
Bamlanivimab	is	an	anti-spike	monoclonal	antibody	that	was	shown	to	be	effective	in	treating	
SARS-Cov2	infections	in	RCTs.	Kumar	et	al.	conducted	a	retrospective	case-control	study	to	find	
the	efficacy	of	bamlanivimab	in	RW	settings.	It	was	identified	that	the	30-day	hospitalization	
rate	was	significantly	lower	among	patients	receiving	bamalanivimab.51	
	
Tocilizumab	
As	“cytokine	storm”	is	documented	in	critically	ill	patients	infected	with	COVID-19,	monoclonal	
antibodies	like	tocilizumab	that	target	IL-6	has	been	explored	in	treating	COVID-19	patients.52	
In	a	study	involving	21	patients	receiving	tocilizumab	during	the	hospital	stay,	and	it	showed	
short-term	survival	benefits	in	patients	with	severe	COVID-19	illness.53		
	
Studies	with	 larger	 sample	 size	 and	 randomization	 are	 needed	 to	 determine	 the	 efficacy	 of	
tocilizumab	 in	 patients	 hospitalized	with	 COVID-19.	 As	 adverse	 serious	 events	 like	 candida	
infection,	lipid	metabolism	disorder,	and	intestinal	perforation	are	associated	with	the	use	of	
tocilizumab,	caution	is	required	during	its	usage.54-55		
	

5. Anti-platelet	drugs	
COVID-19	is	associated	with	high	incidences	of	thrombosis	and	mortality.	Anti-coagulants	are	
used	to	treat	thromboembolism.	However,	the	timing,	dosage,	and	duration	of	anti-coagulants	
in	the	management	of	COVID-19	is	yet	to	be	elucidated.56	
	
RWE	studies	on	the	Efficacy	of	COVID-19	Vaccines	
According	to	the	large	phase	3	clinical	trials,	the	FDA	approved	mRNA	vaccines	mRNA-	
1273	 (Moderna)	 and	 BNT162b2	 (Pfizer/BioNTech)	 had	 shown	 94.1%	 and	 95.1%	 efficacy	
respectively.57,58	Pawlowski	et	al.59	conducted	a	study	to	unravel	the	efficacy	of	mRNA	vaccines	
in	the	real-world	settings	and	identified	that	the	administration	of	two	COVID-19	vaccine	doses	
was	88.7%	effective	in	preventing	SARS-Cov2	infections	with	onset	at	least	36	days	after	the	
first	dose.	Compared	with	the	propensity-matched	unvaccinated	COVID-19	patients,	vaccinated	
patients	who	were	subsequently	diagnosed	with	COVID-19	infections	had	significantly	lower	
hospital	admission	rates.	
	
Chodick	 et	 al.60	 analyzed	 the	 first	 dose	 of	 BNT162b2	 vaccine	 in	 reducing	 the	 SARS-Cov2	
infections	in	the	RW	settings.	The	first	dose	of	vaccine	was	associated	with	a	51%	reduction	in	
the	incidence	of	PCR-confirmed	SARS-COv2	infections	at	13-24	days	after	immunization.	The	
differences	in	the	current	study	results	with	RCTs	might	be	due	to	the	timepoints	in	which	the	
vaccine	efficacy	was	tested	and	the	differences	in	the	characteristics	of	the	study	population.		
	
Jabal	et	al.61	evaluated	the	immunogenicity	of	the	BNT162b2	vaccine	21	days	post	the	first	dose	
among	514	Israeli	healthcare	workers.	 It	was	identified	that	 immunogenicity	was	similar	by	
ethnicity	 and	 sex,	 and	 it	 decreased	 with	 age.	 Regardless	 of	 detectable	 IgG	 antibodies	 pre-
vaccination,	people	with	prior	infection	had	antibody	titers	higher	than	naïve	individuals.	The	
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first	dose	of	the	vaccine	was	found	to	be	effective	in	92%	of	the	study	cohort,	21	days	of	post-
vaccination.		
	

CONCLUSION	
RWE	 is	 increasingly	 gaining	 importance	 with	 an	 exponential	 increase	 in	 the	 availability	 of	
electronic	 data	 and	 improved	 analytical	 tools	 for	 researchers.	 Compared	 to	RCTs,	RWE	has	
higher	 advantages	 in	 terms	 of	 cost	 and	 performance	 causing	 change	 in	 the	 preference	 of	
researchers	 towards	 RWE	 instead	 of	 RCT.	 The	 changing	 regulatory	 opinions,	 guidance	
frameworks,	and	evolving	RWD	methodologies,	using	RWE	for	regulatory	decision-making	is	
gaining	recognition.	This	can	be	revolutionized	by	setting	higher	standards,	better	rules,	more	
reliable	databases,	and	superior	methods	for	eliminating	confounding	factors.	The	focus	on	the	
development	 of	 hybrid	 study	designs	will	 have	 the	 benefits	 associated	with	 both	RCTs	 and	
RWD.	 In	 such	designs,	 the	 limitations	of	RCTs	 and	RWD	will	 be	minimized,	which	 could	be	
attained	 by	 establishing	 a	 cross-disciplinary	 team	 and	 involvement	 of	
pharmacoepidemiologists.		
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Table	1:	Differences	between	RCTs	and	RWE	
Variables	 RCTs	 RWE	
Purpose	 Efficacy	 Effectiveness	
Protocol	vs.	care	driven	 Protocol,	 compliance	with	 GCP	

mandatory	
Usually	 care,	 results	 derived	
from	clinical	practice.	

Setting	 Experimental	setting	 Real-world	setting	
Follow	up	 Designed,	Short-term	follow-up	

durations	
In	 actual	 practice,	 long-term	
follow-up	

Treatment	 Fixed	pattern	 Variable	pattern	
Study	Group	 Homogeneous	 Heterogeneous	
Attending	Physician	 Investigator	 Many	practitioners	
Comparator	 Placebo/selective	 alternative	

interventions	
Many	alternative	interventions	

Randomizing	and	blinding	 Required	 Not	required	
Patient	Monitoring	 Continuous,	per	protocol	 Changeable	
Result	 Lower	 external	 validity	 and	

higher	internal	validity	
Higher	 external	 validity	 and	
lower	internal	validity	

	
Table	2:	Strength	and	Limitations	of	RCTs	and	RWE20-22	

RWE	 RCTs	
Strength	
Less	time	and	cost	 More	time	and	cost	
Duration	of	clinical	research	can	be	shortened	 Duration	of	clinical	research	cannot	be	

shortened	
No	period	is	required	for	patient	
recruitment/enrollment	

Time	period	is	required	for	patient	
requirement/enrollment	

Research	can	be	safely	carried	on	high-risk	
groups	

Research	cannot	be	safely	carried	on	high-
risk	groups	

RWE	can	uncover	rare	unforeseen	problems	
better	for	low	event	rate	outcomes	

It’s	not	much	better	than	RWE	

Limitations	
Massive	amount	of	data	is	required	for	
correct	analysis	

A	massive	amount	of	data	is	not	required	

More	time	is	required	for	data	quality	
management.	

Comparatively,	less	time	is	required	for	data	
quality.	

Lack	of	privacy/confidentiality/lost	data	 Privacy/Confidentiality	is	maintained,	and	
lost	data	can	be	retrieved	

Patients	are	highly	diverse.	 Limited	by	strict	inclusion	and	exclusion	
criteria	

High	possibility	of	bias	due	to	unrecognized	
confounders	

Low	possibility	of	bias	
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Figure:	1	Various	source	of	RWE	data	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

Clinical data

•These are patient-level data pulled from electronic medical records (EMR) and patient registries that describe
how patients are treated in the real world. They include lab values, diagnoses, notes, and other information
from healthcare visits with physicians and other care providers. With more data from hospitals and entire
health systems becoming digitized and more easily integrated across institutions, the power of these
particularly rich datasets (for example, larger sample sizes, easier comparisons across systems) are increasing.

Administrative/ 
claims data

•Detailed patient-level data is also collected for non-clinical purposes, primarily for billing by providers to
insurers and other payors, which can include diagnoses, services provided, costs, and other data required for
the reimbursement of healthcare services. Other more administrative sources of data can also include data
collected for tracking purposes, such as patient or population surveys.

Patient-
generated/ 

reported data

•This category covers individual data describing the patient’s experience and is typically both collected and
shared/ reported by the patient. Today this source of data is less prevalent than others but will likely expand
due to the increased use of wearable devices that automate data collection and sharing

Non-traditional, 
health-related 

digital data 
sources

•As digital becomes increasingly prevalent in our lives, new sources of patient-level health data are emerging.
These span social media posts that have a rich trove of information, especially health-focused social media
sites like Sage Bionetworks. Project Data Sphere is a pharmaceutical industry-sponsored platform to share,
integrate, and analyze phase III comparator arm data from cancer trials to accelerate research
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Figure	2:	Plan	of	real-world	evidence	study	
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