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Comments	on	HOPE	3											

In	case	there	are	some	admirers	left	of	that	strange	trial,	and	taking	into	account	that	this	is	a	rapid	
overview	of	the	Hope	3	rosuvastatin	article	[N	Engl	J	Med.	2016	Apr	2]	only,	we	see:	

1.	No	effect	on	all-cause	mortality.		

2.	No	effect	on	cardiovascular	mortality.	

3.	As	cardiovascular	disease	is	a	serial	killer,	we	could	conclude	that	rosuvastatin	is	shown	useless	in	
that	trial	(as	in	the	previous	trials).	We	could	stop	the	analysis	at	this	point.		

4.	Since	the	authors	do	suggest	that	rosuvastatin	was	protective,	it	means	that	these	patients	are	as	
“deaths	 cured”’	 or	 “death	prevented”,	which	 is	 probably	not	what	 they	expected	when	 taking	 the	
pills.	

5.	All	this	despite	the	LDL	reduction	that	was	close	to	30%.	

6.	 HOPE	 3	 investigators	 curiously	 examine	 the	 effects	 of	 rosuvastatin	 on	 two	 “combined	 primary	
endpoints”	(called	“first	and	second	coprimary	outcome”	as	shown	on	Table	2,	below)	suggesting	that	
there	were	two	primary	hypotheses.	This	is	not	“in	line”	with	basic	Methods	in	clinical	trial	sciences	
[one	trial,	one	primary	hypothesis].	That	strange	and	novel	strategy	should	have	been	presented	long	
before	 starting	 the	 trial.	 In	 any	 case,	 the	 probability	 of	 a	 difference	 between	 rosuvastatin	 and	
placebo	for	the	first	coprimary	outcome	[the	only	one	to	be	considered]	should	have	been	adapted,	a	
kind	of	Bonferroni	correction;	p	should	have	been	much	 lower	than	0.05	to	be	significant;	which	 is	
not	“clinical	significance”.	

7.	HOPE	3	 investigators	present	 the	comparison	of	 rosuvastatin	with	placebo	 (Table	2,	below)	as	 if	
there	 were	 only	 two	 randomized	 groups.	 In	 fact,	 there	 were	 4	 groups	 as	 there	 was	 a	 second	
randomization	 to	 test	 an	 antihypertensive	 treatment;	 and	 also	 the	 combination	 of	 cholesterol-
lowering	and	blood	pressure	lowering.	In	summary,	these	investigators	tested	many	more	than	two	
primary	hypotheses.	They	say	 that	 they	can	pool	 the	data	 from	all	 the	patients	 taking	 rosuvastatin	
(plus	 antihypertensive)	 to	 make	 the	 comparison	 with	 all	 the	 patients	 taking	 a	 placebo,	 including	
those	 taking	 antihypertensive;	 thus	 comparing	 two	 groups	 of	 about	 6300	 patients	 rather	 than	 4	
groups	of	about	3100	patients	each)	because	there	was	no	 interaction	between	treatments.	This	 is	
not	 exactly	 true	 as	 we	 see	 a	 clear	 interaction	 between	 treatments	 for	 at	 least	 two	 components	
(myocardial	 infarction	 and	 stroke)	 of	 the	 two	 coprimary	 outcomes	 (see	 Table	 S20	 in	 the	
supplementary	materials,	below).	 It	would	have	been	therefore	 imperative	to	present	data	and	full	
statistics	for	the	4	groups	together	to	examine	the	effects	of	rosuvastatin	vs.	placebo.	It	is	a	mistake	
not	to	do	that.	

6-	HOPE	3	investigator	also	say	that	there	were	fewer	heart	attacks;	but	after	almost	6	years	and	with	
about	13,000	patients	randomized,	there	were	only	114	heart	attacks	(45	vs	69	in	a	simplistic	analysis	
of	2	groups	only,	Table	2	below).	

7.	In	fact,	things	are	not	so	clear	when	looking	at	Table	2:	they	report	for	the	first	coprimary	outcome	
(CV	 deaths	 +	 myocardial	 infarction	 +	 stroke)	 304	 events	 in	 the	 placebo	 group	 and	 235	 in	 the	
rosuvastatin	group,	 thus	numbers	different	 from	the	sum	of	171+69+99	 (total	339,	placebo	group)	
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and	154+45+70	(total	269,	rosuvastatin)	according	to	the	numbers	given	in	Table	2.	This	means	that	
they	do	not	use	the	same	numbers	in	the	Table	and	in	the	statistics.	This	is	a	way	of	misleading	the	
readers.		

	

Once	we	have	understood	that	rosuvastatin	does	not	reduce	cardiovascular	mortality	(prevent	fatal	
events),	the	question	is:	how	many	nonfatal	AMI	(or	stroke)	have	been	prevented	with	rosuvastatin?	
To	precisely	 answer	 (given	 the	above	 reasoning),	we	need	 to	 know	 the	exact	numbers	of	nonfatal	
AMI	 (and	stroke)	among	patients	 receiving	 rosuvastatin	only	 (n=3181)	and	 those	 receiving	placebo	
only	 (n=3168).	 These	 numbers	 are	 curiously	 not	 provided	 by	 the	 investigators;	 probably	 because	
these	numbers	are	very	small	and	the	differences	between	the	two	groups	still	smaller.	This	way	of	
presenting	the	rosuvastatin	data	are	definitely	not	fair.	

In	addition,	definitions	and	diagnostic	conditions	of	AMI	are	quite	suspect	in	HOPE	3,	as	seen	below,	
(screen	 dumps	 from	 the	 supplementary	 appendix,	 a	 gold	 mine	 of	 information)	 and	 without	 the	
knowledge	 of	 which	 event	 was	 really	 included	 in	 the	 Tables	 and	 statistics…	 For	 example	 the	
questionable	 term	 “probable	 non-procedure	 related	 myocardial	 infarction”	 may	 or	 may	 not	 have	
been	 included	 in	 their	 “First	 coprimary	outcome”	 (Table	2,	 above).	 This	was	not	made	 clear	 in	 the	
NEJM	article	or	in	the	article	in	the	Can	J	of	Cardiology	(see	below).		It	is	probable	that	the	majority	of	
events	(whatever	they	were)	were	included	in	order	to	increase	the	number	of	‘events’	following	the	
multiple	changes	to	the	protocol	that	were	made	up	to	the	end	of	2015.		See	below.	Same	regarding	
strokes.		

	

We	actually	read:	“determined	by	the	site	investigator	to	be	secondary	to	ischemia”…	Charming,	no?		
The	definition	of	a	major	endpoint	(such	as	AMI)	should	be	given	before	starting	the	trial	and	should	
be	 the	 same	 everywhere	 (all	 the	 participating	 centers)	 and	 verified	 by	 a	 “central	 outcome	
Committee”	from	raw	clinical	data	(in	a	way	independent	from	the	sponsor).		

We	also	read	that	in	case	of	missing	biomarkers,	definitely	a	big	issue	when	determining	whether	an	
event	is	really	an	AMI	or	not:	
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We	actually	read:	“considered	to	be	of	cardiac	origin…”		

Question:	are	the	“probable	non-procedural	(and	procedural)	AMI”	included	in	the	“coprimary	outcome	1”?	If	
yes,	 we	 have	 a	 big	 problem	 of	 credibility.	 In	 any	 case,	 statistics	 with	 and	 without	 these	 “probable”	 events	
should	be	presented.	

Note	 also	 the	 “strange”	 definition	 (not	 in	 line	 with	 the	 classical	 definition	 given	 in	 academic	 textbooks)	 of	
chronic	heart	failure	as	if	it	is	just	a	sort	of	dyspnea:		

	

Moreover,	if	one	does	not	just	analyze	2	but	the	4	groups	together	(and	it	is	imperative	to	‘control’	
the	 possible	 interactions	 between	 treatments	 as	much	 as	 possible),	 as	 discussed	 above,	 one	 finds	
that	exactly	nothing	happened	during	the	first	3	years	of	treatment	regarding	the	‘primary	endpoint’	
(“coprimary	 outcome	 1”;	 see	 the	 graph	 below).The	 red	 curve	 (rosuvastatin)	 and	 the	 blue	 curve	
(double	placebo)	run	together.			

	

Three	years	of	treatment	without	any	effect	on	the	major	fatal	and	nonfatal	cardiovascular	events.		
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The	blue	curve	 starts	 separating	near	year	4,	but	more	 so	after	year	6	at	a	 time	when	 the	patient	
population	only	contains	about	1000	and	then	only	about	250	people	(year	7).	In	other	words,	with	
so	few	nonfatal	AMI	(and	stroke)	in	each	of	the	4	groups,	one	would	think	that	not	much	(if	anything)	
would	be	happening	in	that	small	remaining	population	beyond	the	first	3	years.			

In	any	 case,	 suddenly	at	 about	4-5	 years	 (while	 the	 curves	 should	 statistically	not	divert	much	but	
rather	 converge	 in	 accordance	 with	 the	 very	 classical	 rule	 called	 “regression	 to	 the	 mean”),	 they	
suddenly	start	deviating	in	a	major	fashion	…	mathematically	not	plausible.		

Let’s	have	a	 look	at	Table	S20	below,	reporting	the	curious	endpoint	“reasons	for	hospitalizations”.	
About	AMI	and	stroke,	it	is	not	clear	if	this	is	for	fatal	and/or	nonfatal	events.		

Remember	 that	 regarding	 the	 “first	 coprimary	 outcome”,	much	 of	 the	 difference	 –	 other	 than	 CV	
mortality	which	 is	not	different	–	would	 lie	 in	those	endpoints	 (37	vs.	26	for	AMI	and	53	vs.	37	for	
stroke;	i.e.	a	total	between-groups	difference	of	27	(11+16)	which	is	so	small	as	to	make	the	‘primary	
endpoint’	 not	 likely	 to	 be	 statistically	 significant	 in	 post-hoc	 analysis	 specifically	 comparing	
rosuvastatin	alone	with	double	placebo.	Then,	if	we	compare	the	sum	of	AMI	+	stroke	in	the	4	groups	
(Table	 S20,	 below),	 we	 see	 a	 quite	 large	 difference	 between	 the	 candesartan/rosuvastatin	 group	
(n=51)	and	the	double-placebo	group	(n=	90).	Same	for	percutaneous	coronary	 intervention	(32	vs.	
14);	 showing	 interaction	 between	 treatments	 (P	 values	 0.02	 and	 0.01)	 which	 requires	 4-group	
analyses	as	already	discussed.	

	

Then	again,	when	considering	CV	mortality	(table	S18,	below:	91	vs	79,	a	difference	of	12);	in	
short,	for	the	“coprimary	outcome	1”	(combining	CV	mortality	+	nonfatal	AMI	and	stroke)	a	
difference	of	39	(12+27)	between	the	rosuvastatin	alone	and	the	double	placebo;	although	
some	events	are	counted	twice,	once	in	CV	mortality	(n=12)	and	once	in	the	sum	of	AMI	and	
stroke	 (n=27)	 since	 we	 do	 not	 have	 the	 exact	 numbers	 of	 nonfatal	 AMI	 and	 stroke;	 27	
representing	both	fatal	and	nonfatal	AMI	and	stroke.	 In	any	case,	this	makes	over	a	7	year	
follow-up;	an	average	of	5.6	per	year.		
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We	now	understand	why	 the	analysis	of	4	groups	 regarding	 the	“coprimary	outcome	1”	 is	
not	 given	 or	 discussed	 in	 the	 NEJM	 article	 reporting	 the	 effects	 of	 rosuvastatin	 against	
placebo.	 Numbers	 are	 very	 small	 and	 we	 do	 not	 know	 whether	 the	 difference	 between	
rosuvastatin	 alone	 and	 double	 placebo	 is	 significant	 especially	 after	 correcting	 for	 the	
multiple	amendments…		

Whatever	the	true	P	values,	it	is	time	to	reason	as	medical	doctors	and	not	as	statisticians.	
If	one	accepts	the	accuracy	of	the	data	(to	be	verified...)	as	they	are	reported,	it	would	mean	
that	 one	 has	 to	 treat	 3181	 patients	 with	 rosuvastatin	 for	 5.6	 years	 to	 avoid	 39	 fatal	 and	
nonfatal	CV	complications,	or	7	“events”	per	year.		

Put	differently,	treating	1000	patients	for	1	year	with	rosuvastatin,	one	would	avoid	at	best	1	
or	2	nonfatal	events	(stroke	or	AMI)	with	no	effect	on	life	expectancy	and	no	benefit	to	be	
expected	 during	 the	 first	 3	 years.	 	Given	 the	 small	 numbers,	 it	 is	 likely	 that	 the	 fictitious	
(calculated)	benefit	is	probably	an	illusion;	and	definitely	not	clinically	consistent.	

Still	more	important,	it	is	obviously	more	efficacious	(rather	than	treating	1000	patients	with	
rosuvastatin)	to	identify	the	few	patients	at	highest	risk	to	develop	AMI	or	stroke	during	the	
6-year	follow-up	and	anticipate.	This	is	maybe	medical	fiction,	but	it	is	likely	that	it	is	among	
patients	older	than	80,	smoker,	diabetic,	uncontrolled	hypertensive,	sedentary,	nondrinker,	
and	 not	 following	 a	 Mediterranean	 diet	 that	 we	 would	 find	 the	 next	 victims.	 We	 must	
specifically	help	(protect)	them;	not	the	980	others	and	not	with	rosuvastatin.		

NB:	Just	in	case	you	have	not	found	the	conflicts	of	interest	among	our	friends,	here	is	the	
list	from	the	Can.	J.	Cardiology	(although	curiously	not	given	the	NEJM	article):	
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Here	is	more	…	for	those	interested:	

	

	



What	about	HOPE	3?	 2016	
	
Another	 interesting	 issue	 is	 in	 the	 article	 by	 Lonn	 et	 al	 in	Can	 J	 Cardiology	 2016;	 32:311.	 This	
Methods	article	has	been	published	at	the	same	time	as	the	3	main	articles	reporting	HOPE	3	results	
but	after	the	death	of	David	Sacket	who,	according	to	me,	would	have	had	another	opinion.	

There	were	 a	multitude	 of	 changes	 to	 the	 protocol	 (that	 they	 should	 have	 done	while	 blinded,	 of	
course);	noteworthy	is	the	increase	of	the	sample	size	and	an	extension	of	the	study	period	…	they	
should	have	modified	the	p-value	in	relation	to	these	amendments.		See	for	instance:		

	

The	trouble	with	these	changes	is	that	some	of	them	were	done	just	before	the	unblinding	at	
the	end	of	2015	(as	per	quote).			Not	pretty,	not	verifiable.				

Conclusion:	despite	desperate	effort	to	claim	the	opposite,	HOPE	3	appears	to	be	a	negative	
trial	 (about	 the	 benefits	 of	 rosuvastatin)	 in	 terms	 of	 statistics	 and	more	 importantly,	 the	
main	reported	data	are	not	clinically	consistent.				

The	authors	and	the	co-authors,	the	editorialists	of	NEJM	and	all	idiots	who	will	claim	again	
that	statins	are	beneficial	are,	or	will	be,	totally	discredited.		

And	 this,	moreover,	 without	 talking	 about	 an	 almost	 total	 absence	 of	 adverse	 effects	 of	
statins	(over	6	years)	except	for	some	eye	disease	and	muscle	symptoms,	not	in	agreement	
with	the	most	recent	data	from	pharmacovigilance.				

Not	one	more	diabetic	in	6	years?			Great!		

	


