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In the 2011/12 season, three influenza outbreaks 
were studied in nursing homes with high vaccination 
coverage in Navarre, Spain. Attack rates ranged from 
2.9% to 67%. Influenza A/Stockholm/18/2011(H3N2) 
virus strain was isolated from the three outbreaks. 
Vaccination should be complemented with other 
hygiene measures in nursing homes. Early detection of 
influenza outbreaks in nursing homes can aid in their 
control.

Four	 influenza-like	 illness	 (ILI)	 outbreaks	 have	 been	
detected	 in	 nursing	 homes	 in	 Navarre,	 Spain,	 during	
the	2011/12	wave	of	seasonal	influenza.	Three	of	these	
outbreaks	 were	 reported	 rapidly	 after	 the	 detection	
of	 the	 first	 cases.	 These	 outbreaks	 were	 investigated	
by	 the	 epidemiological	 surveillance	 unit	 in	 the	 region	
in	 order	 to	 identify	 the	 causes,	 to	 implement	 control	
measures	and	to	give	recommendations	for	preventing	
outbreaks	in	other	nursing	homes.

Background
People	living	in	nursing	homes	are	more	vulnerable	to	
influenza	infection	due	to	their	advanced	age,	the	pres-
ence	 of	 major	 chronic	 diseases,	 and	 to	 the	 fact	 that	
they	 live	 together	 in	 close	 vicinity.	 Accordingly,	 there	
is	broad	consensus	on	the	advisability	of	annual	influ-
enza	 vaccination	 for	 persons	 living	 in	 such	 conditions	
[1-3].	 Routine	 vaccination	 of	 residents	 and	 caregivers	
can	keep	these	homes	from	being	affected	by	waves	of	
seasonal	 influenza.	 However,	 in	 some	 seasons,	 when	
vaccine	 effectiveness	 is	 low	 because	 of	 the	 mismatch	
with	the	circulating	virus,	this	measure	is	not	enough,	
and	more	or	less	extensive	outbreaks	can	occur	[4-6].		

Investigation of the outbreaks
The	 three	 early	 detected	 outbreaks	 were	 studied	 by	
gathering	information	directly	from	the	physicians	who	
attended	the	cases	and	analysing	the	information	from	
individual	 case	 reports	 of	 ILI.	 Following	 the	 European	
Union	case	definition	[7]	ILI	was	defined	as	the	sudden	
onset	 of	 any	 general	 symptom	 (fever	 or	 feverishness,	
headache	 or	 myalgia)	 in	 addition	 to	 any	 respiratory	

symptom	 (cough,	 sore	 throat	 or	 shortness	 of	 breath).	
Vaccination	data	were	obtained	from	clinical	records	in	
the	nursing	homes	and	were	validated	by	the	regional	
vaccination	registry.	

A	 number	 of	 cases	 were	 selected	 for	 swabbing	 from	
each	outbreak	according	to	different	criteria:	a	random	
sample	 of	 ILI	 patients,	 hospitalised	 patients	 or	 all	 ILI	
cases	 (Table).	 Nasopharyngeal	 swabs	 were	 tested	 for	
detection	 of	 influenza	 virus	 by	 real	 time	 reverse	 tran-
scription	 polymerase	 chain	 reaction	 (RT-PCR)	 and	 cell	
culture	 using	 a	 Madin-Darby	 canine	 kidney	 (MDCK)	
cell	 line.	 Isolates	 were	 sent	 to	 the	 National	 Reference	
Centre,	National	Center	for	Microbiology,	Majadahonda,	
Spain,	for	influenza	genotyping.

Description of the 2011/12 
influenza season in Navarre
Influenza	surveillance	in	Navarre	is	based	on	automatic	
reporting	of	ILI	cases	from	all	primary	healthcare	cent-
ers	and	hospitals.	In	addition,	a	sentinel	network	of	83	
primary	care	physicians	and	paediatricians	take	swabs	
from	all	their	ILI	patients	for	virological	surveillance.	

In	 the	 2011/12	 season,	 the	 influenza	 wave	 in	 the	 gen-
eral	population	of	Navarre	exceeded	the	epidemic	inci-
dence	threshold	between	9	January	and	18	March	2012,	
with	 the	 peak	 incidence	 in	 the	 third	 week	 of	 February	
(from	13	to	19	February).	

Approximately	 59%	 of	 the	 non-institutionalised	 popu-
lation	 aged	 65	 and	 over	 in	 Navarre	 had	 received	 the	
inactivated	 influenza	 vaccine.	 By	 1	 April,	 the	 cumula-
tive	ILI	attack	rate	in	the	non-institutionalised	popula-
tion	was	2.1%	overall,	and	0.9%	in	those	aged	65	and	
over.	Preliminary	estimates	of	vaccine	effectiveness	in	
preventing	confirmed	 influenza	cases	are	around	50%	
[8].	

About	 58%	 (368/640)	 of	 the	 throat	 swabs	 from	
patients	 in	 the	 sentinel	 physician	 network	 were	 posi-
tive	 for	 influenza	 by	 culture	 or	 RT-PCR,	 with	 a	 clear	
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predominance	 of	 influenza	 A(H3N2)	 (94%).	 Fifty-
six	 of	 these	 strains	 have	 been	 characterised:	 43	
were	 A/Stockholm/18/2011(H3N2)	 and	 13	 were	 A/
Iowa/19/2010(H3N2).

Description of the outbreaks in 
nursing homes, Navarre 2011/12
The	 three	 nursing	 home	 outbreaks	 are	 described	 in	
the	 table.	 All	 three	 nursing	 homes	 had	 carried	 out	 an	
influenza	vaccination	campaign	in	October	2011,	reach-
ing	 coverage	 from	 82%	 to	 97%.	 Problems	 concern-
ing	 the	 vaccine	 lot,	 its	 conservation	 or	 administration	
were	 ruled	 out	 by	 consulting	 the	 vaccination	 registry	
and	through	discussions	with	the	staff	responsible	for	
vaccination.

The	influenza	outbreaks	occurred	between	week	4	and	
week	 8	 of	 2012,	 coinciding	 with	 the	 epidemic	 wave	 in	
the	region	(Figure).	

Influenza	 virus	 A(H3N2)	 was	 identified	 in	 all	 the	 three	
outbreaks,	 and	 the	 genotyped	 strains	 were	 character-
ised	 as	 A/Stockholm/18/2011(H3N2),	 coinciding	 with	
the	 strain	 most	 frequently	 found	 in	 the	 non-institu-
tionalised	 population	 during	 this	 season.	 The	 attack	
rates	were	much	higher	in	nursing	homes	(range	2.9%	
to	 67%)	 than	 those	 in	 the	 general	population	 aged	 65	
and	 over	 (0.9%).	 The	 attack	 rates	 in	 vaccinated	 per-
sons	ranged	between	2.6%	and	66%.	The	attack	rates	
did	 not	 differ	 significantly	 between	 vaccinated	 and	
non-vaccinated	 persons	 in	 any	 of	 the	 nursing	 homes.	
During	 the	 outbreak	 investigation	 57	 ILI	 patients	 were	
detected	 with	 vaccine	 failure,	 13	 of	 whom	 had	 labora-
tory-confirmed	 influenza.	 In	 vaccinated	 persons,	 the	
time	 between	 vaccination	 and	 onset	 of	 ILI	 symptoms	
ranged	 between	 92	 and	 142	 days.	 Overall,	 5%	 of	 the	
ILI	 cases	 (3/63)	 in	 the	 three	 nursing	 homes	 required	
hospitalisation,	 and	 death	 occurred	 in	 3%	 of	 those	
affected	(2/63),	all	of	them	in	vaccinated	persons	with	
previous	major	chronic	conditions.	

Control measures
As	 soon	 as	 the	 outbreaks	 were	 detected,	 hygiene	
measures	 (respiratory	 hygiene,	 hand	 hygiene,	 use	
of	 face	 masks)	 were	 intensified	 and	 cases	 were	 iso-
lated	 to	 control	 the	 spread	 of	 the	 infection.	 The	 virus	
spread	quickly	 in	 the	 first	nursing	home	affected,	and	
the	 intervention	 occurred	 when	 a	 large	 proportion	 of	
the	residents	had	already	become	ill.	 In	 the	other	 two	
nursing	homes,	the	measures	were	applied	early,	help-
ing	 to	 keep	 the	 attack	 rate	 at	 a	 lower	 level.	 Although	
antivirals	 were	 available,	 prophylaxis	 was	 not	 used	
in	 any	 nursing	 home.	 An	 alert	 was	 issued	 at	 regional	
and	national	 level	and	hygiene	measures	were	 recom-
mended	 in	 order	 to	 prevent	 possible	 future	 outbreaks	
in	other	nursing	homes.

Discussion
Influenza	outbreaks	in	nursing	homes	with	high	vacci-
nation	coverage	were	detected	in	Navarre	in	the	2011/12	
season.	 The	 attack	 rates	 did	 not	 differ	 significantly	

between	vaccinated	and	unvaccinated	persons,	and	13	
vaccine	failures	were	laboratory	confirmed.	The	results	
may	indicate	 insufficient	vaccine	effectiveness	to	con-
tain	the	spread	of	the	influenza	virus	in	nursing	homes	
during	 this	 season.	 A	 recent	 study	 has	 reported	 mod-
erate	 vaccine	 effectiveness	 in	 the	 2011/12	 season	 in	
Spain	 and	 suggests	 a	 limited	 match	 between	 vaccine	
and	circulating	influenza	viruses	[8].	

To	prevent	influenza	outbreaks	in	nursing	homes,	high	
rates	 of	 vaccination	 coverage	 should	 be	 achieved	 in	
residents	 and	 caregivers,	 and	 contacts	 of	 sick	 visi-
tors	 and	 workers	 with	 residents	 should	 be	 restricted.	
Despite	 these	 measures	 outbreaks	 may	 occur,	 there-
fore	 epidemiologic	 and	 virologic	 surveillance	 systems	
in	 nursing	 homes	 should	 be	 instituted	 to	 report	 on	
influenza	circulation	in	the	resident	population,	and	to	
allow	early	notification	of	suspected	outbreaks	[5-6].		

Early	 identification	 of	 outbreaks	 of	 airborne	 diseases	
facilitates	 adequate	 decision	 making	 for	 their	 control.	
When	 an	 influenza	 outbreak	 is	 suspected	 in	 an	 insti-
tutionalised	 setting,	 it	 is	 recommended	 to	 intensify	
measures	 to	 avoid	 transmission:	 covering	 the	 mouth	
and	 nose	 when	 sneezing,	 frequent	 hand	 washing	 or	
use	 of	 alcohol-based	 hand	 sanitizers,	 use	 of	 face	
masks,	separation	of	sick	persons	from	the	rest	of	the	
residents,	reducing	visits	and	reducing	staff	movement	
between	different	areas	of	 the	building.	Antiviral	drug	
treatment	 in	 cases	 and	 in	 persons	 exposed	 may	 also	
be	useful	[5-6].	

Some	limitations	should	be	acknowledged	in	the	study	
of	 these	 outbreaks.	 Information	 on	 ILI	 cases	 and	 vac-
cination	 status	 among	 nursing	 homes’	 workers	 and	
frequent	visitors	was	not	systematically	collected.	The	
design	and	the	size	of	the	study	were	not	adequate	to	
obtain	estimates	of	the	vaccine	effectiveness.	However,	
the	 high	 attack	 rate	 in	 vaccinated	 persons	 and	 the	
number	 of	 vaccine	 failures	 suggest	 reduced	 vaccine	
protection	in	these	nursing	homes.			

In	conclusion,	influenza	vaccination	should	be	comple-
mented	 with	 other	 hygiene	 measures	 in	 institutional-
ised	settings.	Early	detection	of	influenza	outbreaks	in	
nursing	homes	can	aid	in	their	control.
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Table 
Characteristics of the influenza outbreaks and nursing homes studied, Navarre, Spain, 2012 

Nursing home 1a Nursing home 2b Nursing home 3a

Resident	population	(n) 66 22 523

Women 52 13 329

Mean	age	(range) 80.3	(42-97) 81.2	(59-97) 86.4	(62-104)

2010/11	influenza	vaccine	coverage 97% 91% 82%

Cases	of	influenza-like	illness	(n) 44 4 15

Influenza	attack	rate	(total) 67%	(44/66) 18%	(4/22) 2.9%	(15/523)

							Vaccinated 66%	(42/64) 20%	(4/20) 2.6%	(11/426)

							Unvaccinated 100%	(2/2) 0%	(0/2) 4.1%	(4/97)

Comparison	of	attack	rates	in	vaccinated	and	
unvaccinated	personsc P=0.549 P=0.549 P=0.496

Epidemic	period	(2012) 24	Jan–1	Feb 30	Jan–6	Feb 2	Feb–3	March

Mean	time	between	vaccination	
and	symptom	onset	(days) 99 103 127

Swabbing	criteria Random	sampling	of	cases Hospitalised	case All	cases

Nasopharyngeal	swabs	(n) 7 1 15

Identification	of	influenza	virus 6 1 8

Vaccinated/unvaccinated 6/0 1/0 6/2

Virus	strains A/Stockholm/18/2011(H3N2) A/Stockholm/18/2011(H3N2) A/Stockholm/18/2011(H3N2)

Influenza-related	hospitalisations	(n) 2	 1	 0	

Influenza-related	deaths	(n) 1 1 0
	

a	 Urban	area	(city	with	200,000	inhabitants	approximately).
b	 Rural	area	(village	with	1,000	inhabitants	approximately).
c	 Two-tailed	Fisher’s	exact	test.

0

100

200

300

400

500

46 47 48 49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0

5

10

15

20

25

30

          
2011 2012

ILI incidence in the general population

Nursing home 1

Nursing home 2

Nursing home 3

Epidemic incidence threshold

IL
I c

as
es

 in
 n

ur
si

ng
 h

om
es

In
ci

de
nc

e 
pe

r 1
00

,0
00

 p
op

ul
at

io
n

Week

Figure 
Incidence of influenza-like illness (ILI) cases in the general population and ILI cases in nursing homes,  
by week, Navarre, Spain, 2011/12
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