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EDITORIAL	

The	end	of	the	wormwars?	

David	Tovey,	Julia	H	Littell,	Jeremy	M	Grimshaw	

ED000116	

September	2016	

When	science	clashes	with	the	application	of	good	intentions	combined	with	strong	
beliefs	(plus,	in	many	cases	considerable	academic	and	professional	interest),	the	
fallout	can	be	bruising.	This	has	been	experienced	at	first	hand	by	Cochrane	
researchers	questioning	the	use	of	neuraminidase	inhibitors	for	preventing	or	
treating	influenza,	the	effect	of	screening	mammography	for	breast	cancer,	and	the	
benefit	of	deworming	populations	in	endemic	areas.[1-3]	In	this	third	case	the	
dispute	that	has	followed	the	relevant	Cochrane	Review	throughout	its	long	history	
has	attracted	its	own	Twitter	hashtag	(#wormwars)	and	has	been	notable	for	the	
ferocity	and	personal	nature	of	many	of	the	attacks.[4]	

Periodic	deworming	for	children	living	in	endemic	areas	has	been	advocated	by	
organizations	as	influential	as	the	World	Health	Organization,	the	World	Bank,	and	
the	Bill	&	Melinda	Gates	Foundation,	and	it	has	been	considered	to	be	a	
fundamental	solution	to	the	problems	associated	with	endemic	soil-transmitted	
helminth	infections,	looking	beyond	eradication	of	infection	to	important	outcomes	
such	as	school	attendance	and	cognitive	development.[3]	

The	Cochrane	Review	of	mass	deworming	programmes	was	first	published	in	1998	
and	has	been	regularly	updated.	In	2001	the	authors	concluded	that	there	was	
"limited	evidence	that	routine	treatment	of	children	in	areas	where	helminths	are	
common	has	small	effects	on	weight	gain,	but	this	is	not	consistent	between	
trials."[5]	The	2012	update	brought	in	a	logic	framework,	assessment	of	the	certainty	
of	the	evidence	using	GRADE,	and	a	study	from	Kenya	previously	excluded	because	
of	concerns	about	co-intervention	that	were	resolved	by	dialogue	with	the	Kenyan	
trial	authors.[6]	The	most	recent	edition	was	published	in	2015	and	includes	44	trials	
with	a	total	of	67,672	participants	(plus	an	additional	mortality	trial	in	over	1	million	
children).[3]	It	shows	consistent	evidence	of	no	important	effect	for	key	outcomes,	



including	weight,	height,	haemoglobin,	cognition,	exam	performance,	and	mortality,	
with	limited	data	on	school	attendance,	where	findings	are	mixed	and	at	risk	of	bias.	

As	the	evidence	of	no	effect	presented	in	the	Cochrane	Review	has	become	firmer,	
the	opposing	views	have	become	more	vociferous,	with	some	concerted	efforts	to	
undermine	the	findings	and	even	harm	the	professional	reputation	of	the	
researchers	involved.	

In	this	context	the	publication	of	a	systematic	review	and	network	meta-analysis	of	
deworming	strategies	by	researchers	working	within	the	Campbell	Collaboration	
provides	us	with	an	opportunity	to	compare	the	findings	from	two	independently	
conducted,	high-quality	reviews.[7]	Furthermore,	the	Campbell	researchers,	led	by	
Vivien	Welch,	have	attempted	to	address	the	more	substantial	criticisms	made	of	
the	Cochrane	Review,	including	the	inclusion	of	three	large	observational	longer	
term	studies	that	did	not	meet	the	eligibility	criteria	of	the	Cochrane	Review.	
However,	deworming	advocates	seeking	endorsement	of	their	criticisms	of	the	
Cochrane	researchers	will	be	disappointed.	Indeed,	it	is	hard	to	imagine	how	the	
Campbell	review	could	have	more	powerfully	exonerated	the	Cochrane	counterpart.	
The	results	and	conclusions	could	have	come	from	the	same	review:	little	or	no	
evidence	of	important	benefit	for	key	outcomes	such	as	weight	gain	(0.09	kg;	95%	CI	
0.04	kg	less	to	0.2	kg	more),	stunting	(8/1000	fewer;	95%	CI	48/1000	fewer	to	
32/1000	more),	cognition	(short-term	attention	-0.23	points	on	100-point	scale;	95%	
CI	-0.6	to	0.14),	school	attendance	(1%	higher;	95%	CI	1%	lower	to	3%	higher),	or	
mortality	(1/1000	fewer;	95%	CI	3/1000	fewer	to	1/1000	more).[7]	

Importantly,	the	review	does	not	support	claims	that	untreated	children	benefit	
from	being	exposed	to	treated	children	in	their	community.	This	proposition,	based	
on	earlier	research	was	challenged	recently	by	a	3ie-funded	replication	study	of	the	
same	Kenyan	trial	added	to	the	Cochrane	Review	in	2012,	although	the	issue	
remains	controversial.[8-10]	If	such	an	effect	existed,	it	might	be	expected	that	
cluster	trials	would	be	better	able	to	demonstrate	beneficial	outcomes	from	
deworming,	compared	with	studies	where	individuals	were	randomized.	However,	
the	Campbell	researchers	found	no	evidence	of	a	difference	in	a	sensitivity	analysis	
of	cluster	trials,	and	their	sub-group	analysis	comparing	these	to	individually	
randomized	studies	also	showed	no	statistically	significant	effect.	

The	Campbell	researchers	also	addressed	the	effects	of	deworming	programmes	
aimed	at	counteracting	schistosomiasis,	which	was	not	addressed	in	the	Cochrane	
Review.	Here	they	concluded	that	deworming	"resulted	in	larger	gains	in	weight	and	
no	difference	in	effect	on	height,	cognition	or	school	attendance".[7]	

What	happens	next	will	be	illuminating.	The	cost	of	deworming	per	individual	
treated	is	often	said	by	the	advocates	to	be	trivial,	but	because	of	the	prevalence	of	
the	problem,	worldwide	costs	are	substantial,	and	the	estimates	usually	exclude	the	
cost	of	services	in	delivering	the	intervention.	The	historic	arguments	in	favour	of	the	
interventions	as	being	cost	effective	are	moot	if	there	are	no	important	health,	
educational,	or	cognitive	benefits	in	properly	designed	studies.	There	are	
opportunity	costs	to	health	systems	when	they	divert	resources	to	supporting	
implementation	of	interventions	that	confer	little	meaningful	benefit,	however	
cheap	they	are.	



It	will	be	challenging	for	individuals	and	organizations	to	admit	that	current	
investment	is	probably	not	worthwhile.	But	in	the	end,	good	intentions	and	strong	
beliefs	should	not	displace	evidence	as	a	basis	for	rolling	out	mass	interventions.	
Replication	plays	an	important	role	in	science	and	the	determination	of	truth,	and	
for	good	reason.	Cochrane	and	Campbell	researchers	invest	heavily	in	quality	
assurance	processes	to	reduce	the	need	for	duplication	of	effort	and	research	waste,	
but	given	the	contentious	nature	of	this	area,	this	replication	is	probably	justified.	
The	results	of	these	two	independently	conducted	reviews	are	now	clear	and	
consistent.	Ceasing	to	deliver	a	large	complex	programme	into	which	hope,	
commitment,	and	resources	have	been	invested	is	a	substantially	more	burdensome	
intervention	than	deciding	not	to	implement	an	activity	in	the	first	place.	The	
Campbell	authors	recommend	more	research	aimed	at	identifying	those	groups,	if	
any,	who	might	benefit	from	deworming.	There	is	no	dispute	that	treating	children	
infected	with	worms	is	worthwhile,	but	the	findings	of	the	two	systematic	reviews	
together	provide	a	strong	case	against	the	current	population-wide	programmes.	
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Summary	

The	Cochrane	Review	of	deworming	populations	in	endemic	areas,	first	published	in	
1998	and	updated	most	recently	in	2015	has	attracted	increasingly	vociferous	
opposition	to	its	findings.	A	new	systematic	review	and	network	meta-analysis	of	
deworming	strategies	by	researchers	working	within	the	Campbell	Collaboration	
supports	the	Cochrane	Review	findings.	There	is	no	dispute	that	treating	children	
infected	with	worms	is	worthwhile,	but	the	findings	of	the	two	systematic	reviews	
together	provide	a	strong	case	against	the	current	population-wide	programmes.	
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