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Abstract

Int roduct ion: In April 2009 the Centers for Disease Cont rol and Prevent ion announced the iden-

t ifi cat ion of a novel infl uenza virus in two pat ients in California, called infl uenza A (H1N1) 2009. 

On 11 June 2009 the Director-General of the World Health Organizat ion declared a pandemic of 

infl uenza A (H1N1). In Portugal the fi rst  case of pandemic infl uenza A (H1N1) was reported on 

29th April and the Northern Region of the count ry registered the fi rst  cases soon after that .

Aim: This report  pretends to give an overview of the characterist ics of Autumn/ Winter pande-

mic wave in the North of Portugal.

Result s: A total of 64 195 cases of infl uenza-like illness were registered in public health services 

in the region between week 40, 2009 and week 4, 2010. The cumulat ive at tack rate of  those 

cases was 17.1/ 1 000 inhabitants. Most  of the cases occurred in females and in the under 20 ye-

ars. The peak of  the Autumn/ Winter wave was at tained in week 48, but  geographic and t ime 

dist ribut ion of the pandemic was heterogeneous in the region. Hospitalizat ion rate for infl uen-

za-like illness cases in the populat ion was higher for the under 10 years and decreased with age. 

Forty four deaths in pandemic infl uenza A (H1N1) laboratory-confi rmed cases occurred in the 

region (mortality rate — 1.2/ 100 000) and the risk of death was lower in younger age groups. The 

peak of deaths occurred two weeks lat ter than the peak of cases.

Conclusion:  We can assume that  t he Autumn/ Winter pandemic wave impact  was mild in t he 

Northern Region of Portugal. We consider the importance of pursuing and reinforcing infl uenza 

surveillance in the region.

© 2010 Published by Elsevier España, S.L. on behalf of Sociedade Portuguesa de Pneumologia. 

All rights reserved.
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Pandemia de gripe A (H1N1) no Norte de Portugal: características da onda 

de Outono/ Inverno

Resumo

Int rodução:  Em Abri l  de 2009 o Cent ers f or  Disease Cont rol  and Prevent ion anunciou a 

ident if icação de um novo vírus inf luenza em dois doent es na Cal i fórnia,  o qual viria a ser 

designado como inf luenza A (H1N1) 2009.  No dia 11 de Junho de 2009 o Direct or-Geral  da 

Organização Mundial de Saúde declarou estarmos perante uma pandemia por vírus infl uenza A 

(H1N1). Em Portugal o primeiro caso de gripe por vírus infl uenza A (H1N1) foi registado no dia 

29 de Abril de 2009, tendo na região Norte sido declarado o primeiro caso pouco tempo depois.

Obj ect ivos:  Neste art igo pretende-se dar uma visão global sobre as característ icas da onda 

pandémica de Outono/ Inverno no Norte de Portugal.

Resul t ados: Registaram-se 64 195 casos de síndrome gripal nos serviços públicos de saúde da 

região ent re a semana 40 de 2009 e a semana 4 de 2010. A taxa acumulada de casos registados 

foi de 17,1 por mil habitantes. A maior parte dos casos ocorreu no sexo feminino e em menores 

de 20 anos de idade.  O pico da onda de Out ono/ Inverno foi at ingido na semana 48,  mas a 

dist ribuição geográfi ca e temporal da onda pandémica foi muito heterogénea na região. A taxa 

de hospitalização por síndrome gripal na população foi mais elevada nos menores de 10 anos de 

idade e decresceu nos grupos etários mais velhos. Registaram-se 44 óbitos em casos confi rmados 

de Gripe A na região (taxa de mortalidade — 1,2/ 100 000) sendo o risco de morrer mais baixo nos 

grupos etários mais j ovens. O pico dos óbitos ocorreu duas semanas mais tarde do que o pico dos 

casos.

Conclusões:  Admit imos que o impact o da onda pandémica de Out ono/ Inverno no Nort e de 

Port ugal foi reduzido.  Consideramos,  no entanto,  a import ância de prosseguir e reforçar a 

vigilância da gripe na região.

© 2010 Publicado por Elsevier España, S.L. em nome da Sociedade Portuguesa de Pneumologia. 

Todos os direitos reservados.

Introduction

In April 2009 the Centers for Disease Cont rol and Prevent ion 
(CDC) announced t he ident i f icat ion of  a novel  inf luenza 
virus in two pat ients in California.  The new virus,  a t riple 
reassortant  of swine, avian and human infl uenza virus, had 
characterist ics of  a pandemic st rain: could be t ransmit ted 
f rom human t o human,  was vi rulent  and humans were 
immunologically naïve to the virus. 1,2

The number of human cases evolved rapidly and early in 
May a t otal of  642 cases had been reported in t he Unit ed 
States of America, Mexico and Canada. 3

Consider ing t he exist ence of  sust ained communi t y 
t ransmission of  the novel virus in more than one region of 
the World Health Organizat ion (WHO) on 11 June 2009 the 
Director-General of WHO declared a pandemic of infl uenza 
A (H1N1). 4

According to the European Cent re for Disease Prevent ion 
and Cont r ol  (ECDC) ,  Eur ope soon exper i enced t he 
occurrence and spread of  cases,  5 in July al l  t he European 
Union count ries had reported cases, of which only 13 % were 
imported (t ravel-related). Spain and United Kingdom were 
t he f irst  European count ries t o report  t he occurrence of 
pandemic infl uenza A (H1N1) cases. 6

Since t he beginning of  t he pandemic risk groups were 
ident ifi ed and comparing with seasonal infl uenza, important  
dif ferences were found namely t he occurrence of  severe 
cases in infants and pregnant  women and relat ive absence 
of cases in the elderly. In a cross-sect ional serological survey 

performed in England t o measure ant ibody age-specif ic 
t i t res against  2009 pandemic inf luenza A (H1N1) vi rus 7 
pre-exist ing ant ibodies were found in 31.3 % adult s aged 
80 years or older.

According to the Health Protect ion Agency 8 children and 
young adult s had highest  est imated cl inical at t ack rates, 
clinical manifestat ions were mainly mild and infants, elderly 
and persons with chronic medical condit ions had increased 
risk of hospitalizat ion.

In Portugal the fi rst  case of pandemic infl uenza A (H1N1) 
was repor t ed on 29t h Apr i l  2009 and one mont h l at er 
13 imported cases were reported. On the 14th July the fi rst  
one hundred cases had been report ed of  which 16 were 
not  t ravel  relat ed and during t he second hal f  of  August  
community t ransmission was responsible for the maj ority of 
reported cases. 9

In t he North of  Portugal t he fi rst  case was ident ifi ed on 
31st  of May and two months later there were 61 confi rmed 
cases,  97 % of  which were import ed.  By t he end of  t he 
cont ainment  per iod,  in t he f i rst  t wo weeks of  August , 
in-count ry t ransmission of  pandemic inf luenza A (H1N1) 
was occurring.  Cases had spread t o t he whole region and 
some outbreaks were not ifi ed. The maj orit y of those cases 
were less than 30 years old (72 %) and 10 % of the cases were 
hospit al ized.  10 During t hat  period cases were int ensively 
invest igat ed,  bot h epidemiological  and laborat ory,  and 
close contacts were t raced and given prophylaxis. Because 
of the mild severity of disease, most  of the infected people 
did not  contact  healt h services,  so it  was not  possible t o 
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quant i f y t he ext ent  of  t he Spring/ Summer wave.  A few 
weeks af ter school opening cases in schoolchildren began 
to occur cont ribut ing to the spread of  the infect ion in the 
community. 11

In Portugal pandemic response was organized in accordance 
with the nat ional pandemic plan. 12 This report  pretends to 
give an overview of  t he characterist ics of  Autumn/ Winter 
pandemic wave in the North of Portugal.

Methods

Port ugal ,  a count ry of  about  10 mi l l ion inhabi t ant s is 
divided in fi ve health regions and two autonomous regions. 
The Nort hern Healt h Region wit h 3.7 mil l ion inhabit ant s 
represents about  35 % of  t he count ry’s populat ion.  Af ter a 
recent  healt h reform primary healt h care (PHC) services 
were organized in 26 unit s,  13 each one covering between 
80 000-200 000 inhabitants.

Sever al  i nf l uenza and i nf l uenza- l i ke i l l ness ( ILI) 
surveillance systems were available in the Northern Region 
of  Port ugal  bot h in primary heal t h care and in hospi t al 
emergency services.  More than 95 % of  PHC Cent res in the 
North of  Portugal have computerized informat ion systems 
which al low t he great  maj ori t y of  general  pract i t ioners 
t o regist er morbidi t y dat a.  Inf luenza-l ike i l lness cases, 
def ined as cases of  f ever  associat ed wi t h respi rat ory 
symptoms were classifi ed as R80 according to Internat ional 
Classif icat ion of  Primary Care,  Second Edit ion (ICPC-2). 
Al l  t he publ ic hospit als in t he region have comput erized 
inf ormat ion syst ems inst al l ed in emergency services 
al lowing t he regist rat ion of  morbidit y dat a according t o 
the Internat ional Classifi cat ion of Diseases, Ninth Revision, 
Clinical Modifi cat ion (ICD9-CM). For pandemic surveil lance 
purposes cases of ILI were classifi ed as 487 code of ICD9-CM. 
Informat ion about  ILI cases was ext racted on a daily basis at  
the regional data cent re.

Laboratory pandemic infl uenza A (H1N1) PCR technique 
was implement ed in a net work of  publ ic laborat or ies 
specially created for the pandemic, responding to pat ients 

f rom t he communit y and f rom hospit al  set t ings.  During 
mit igat ion the General-Directorate of Health recommended 
laboratory test ing for severe cases of disease and for certain 
risk groups 14.  In the Northern Region laboratory results were 
reported by the hospitals to Regional Health Administ rat ion 
on a daily basis.

Fol lowing recommendat ions f rom t he Nat ional  Heal t h 
Aut hor i t y pandemic inf l uenza deat hs were repor t ed 
immediat ely by t he cl inicians t o t he nat ional  and t he 
regional health services.

Data originated in the described systems were analysed 
by t he Publ ic Healt h Depart ment  of  t he Regional  Healt h 
Administ rat ion using Microsoft  Excel 2007® and ArcMap 9.1® 
software.

To anal yse ILI occur rence we cal cul at ed regi onal 
cumulat ive incidence rat e of  ILI cases t hat  cont act ed 
public health services per 1 000 inhabitants and for seven 
def ined age groups (0-9,  10-19,  20-29,  30-39,  40-49, 
50-59 and ≥ 60 years ol d).  For  each PHC populat i on 
uni t  we calculat ed weekly cl inical  incidence rat e per 
100 000 inhabitants. For infl uenza-like illness hospitalizat ions 
analysis we calculate t he cumulat ive hospit al izat ion rate 
for t he region and for each of  t he defi ned age groups per 
100 000 inhabitants. For mortality data, considering that  we 
had small number of  deaths in children,  we defi ned three 
age groups (0-29, 30-59 and ≥ 60 years old) and calculated 
the age specifi c mortalit y rate (per 100 000 inhabitants) and 
95 % confi dence intervals (CI).

Considering that  surveillance of seasonal infl uenza usually 
start s on week 40,  we decided t o analyse data since t hat  
week unt il  week 4,  2010,  except  for pandemic deaths for 
which t he period under st udy began wit h WHO pandemic 
declarat ion unt il week 4, 2010.

Results

Bet ween 5 Oct ober 2009 (week 40) and 1 February 2010 
(week 4) the number of ILI cases registered in the Northern 
Region of Portugal was 64 195. The cumulat ive at tack rate of 
those cases was 17.1/ 1 000 inhabitants. Figure 1 shows the 
weekly evolut ion of Autumn/ Winter pandemic wave (number 
of  ILI cases and infl uenza A H1N1 number of  deaths).  The 
init iat ion phase occurred between week 40 and week 43, 
t he accelerat ion phase and peak bet ween week 44 and 
week 48 and the decline phase between week 49 and week 
52. The peak corresponded to weeks 47 and 48.

Male t o f emale rat io of  cases was 0.9.  According t o 
Figure 2 most  of  t he ILI cases occurred both in t he under 
10 and in the 10-19 years old. Overall during the pandemic 
Aut umn/ Wint er  wave t he number of  cases decreased 
wit h growing age.  The accelerat ion phase began one or 
two weeks later in t he older ones.  The peak of  t he curve 
occurred in week 48 in all age groups except  for 10-19 years 
old for which the peak occurred in week 47.

The cumulat ive ILI incidence rate by age group is shown 
in Table 1.  The highest  values were observed in the under 
10 years old (53.5) and in the age group 10-19 (40.8).  The 
incidence rate decreased with age.

Considering t he cat chment  populat ion of  each of  t he 
PHC units the risk of ILI was not  homogenously dist ributed. 
Figure 3 shows t he t ime and space evolut ion of  weekly 
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Figure 1 Weekly evolut ion of infl uenza-like il lness number of 

cases and infl uenza A (H1N1) number of deaths in the Northern 

Region of Portugal. Week 40, 2009 — week 4, 2010.
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cl inical incidence rate of  ILI.  During t he peak (week 48), 
t he cl inical  at t ack rat e varied bet ween 50 and 470 per 
100 000 inhabitants.

The intensit y and t he t imeliness of  t ransmission varied 
in dif ferent  geographic unit s.  In Figure 4 we present  three 
examples of  dif ferent  epidemic curves.  In Aveiro Nort e a 
rapid increase in ILI cases began in t he same week as in 
the region but  the disseminat ion was quicker (peak in week 
46).  In Póvoa de Varzim/ Vi la do Conde t he accelerat ion 
was detected lat ter and the peak occurred in week 49. In 
Nordeste we observed that  the curve was fl at tened.

Dur i ng t he per i od under  anal ysi s 2 024 ILI cases 
were hospi t al ized represent ing 3.2 % of  t he t ot al  cases 
regist ered in publ ic healt h services.  The highest  number 
of  hospit al izat ions by age group was observed in children 
l ess t han 10 years ol d.  The hospi t al i zat i on rat e per 
100 000 populat ion was higher in children under 10 years, 
followed by adults aged 20-29 and then decreased with age 
(Table 2).

During the period under study 5 690 laboratory-confi rmed 
cases of  pandemic inf luenza A (H1N1) were report ed in 
the Northern Region. Figure 5 shows the t ime evolut ion of 

t he proport ion of  posit ive result s for pandemic infl uenza 
A (H1N1).  The proport ion of  posit ive result s evolved in a 
similar way as report ed ILI cases and t he highest  values 

Figure 2 Weekly evolut ion of  infl uenza-like il lness number of  cases by age group in the Northern Region of  Portugal.  Week 40, 

2009 — week 4, 2010.
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Table 1 Clinical incidence rate (/ 1 000) of infl uenza-like 

il lness by age group in the Northern Region of Portugal. 

Week 40, 2009 — week 4, 2010

Age group Clinical incidence rate (/ 1 000)

< 10 53.5

10-19 40.8

20-29 16.3

30-39 11.8

40-49  9.0

50-59  6.9

≥ 60  3.4

Total 17.1

Figure 3 Weekly infl uenza-like il lness clinical incidence rate 

in the populat ion served by the Primary Health Care services in 

t he Nort hern Region of  Port ugal .  Week 40,  46,  48 and 50, 

2009 and week 4, 2010.
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were observed during week 47 and 48 corresponding to the 
peak of the epidemic curve (Figure 1).

Age group dist r ibut ion of  posi t ive resul t s shows t hat  
t he maj or i t y occurred in individuals less t han 20 years 
of  age.

For t y f our  deat hs i n pandemic i nf l uenza A (H1N1) 
l aborat ory-conf i rmed cases occur red bet ween June 
2009 and February 2010,  resul t ing in a mort al i t y rat e of 
1.2/ 100 000 inhabit ant s.  The median age of  deat hs was 
49.5 years and male to female death rat io was 1.6.  Death 
was regist ered in al l  age groups (Table 3).  Dat a f rom 
Table 3 indicates that  mortality was signifi cant ly lower in the 
under 30 years of age than in the region. Time dist ribut ion 
of  deaths shows that  t he peak occurred two weeks lat t er 
t han t he peak of  ILI cases (Figure 1).  Fif t een per cent  of 
deaths had no known risk factors.

Figure 4 Three different epidemic curves of infl uenza-like illness in the Northern Region of Portugal. Week 40, 2009 — week 4, 2010.
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Table 2 Number of hospitalized cases of infl uenza-like 

illness and hospitalizat ion rate (/ 100 000) by age group in the 

Northern Region of Portugal. Week 40, 2009 — week 4, 2010

Age 

group

Number of 

hospitalized cases

Hospitalizat ion rate 

(/ 100 000)

< 10 498 130.8

10-19 233  55.1

20-29 416  80.3

30-39 320  53.9

40-49 230  40.1 

50-59 155  32.2 

≥ 60 172  22.2

Total 2 024  54.0

Figure 5 Weekly evolut ion of  the proport ion of  posit ive and negat ive laboratory result s for pandemic infl uenza A (H1N1) in the 

Northern Region of Portugal. Week 40, 2009 — week 4, 2010.
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Discussion

Survei l lance in a pandemic is a very di f f icul t  t ask.  15 As 
previously st at ed surveil lance for pandemic in t he Nort h 
of  Portugal included several informat ion systems and t he 
dif ferent  dat aset s obt ained and part ial ly described here 
confi rmed the consistency of data analysed in this study.

Dif ferences in t he heal t h care seeking behaviours and 
in the accessibil it y to public health care services can lead 
t o report ing biases of  ILI cases.  7 In Port ugal  during t he 
pandemic pat ients with ILI were st rongly recommended to 
stay home and to follow the recommendat ions of a nat ional 
call cent re, cont ribut ing to diminish the demand for medical 
care. This recommendat ion also cont ributed to decrease the 
number of  confi rmed cases. We admit  that  data presented 
in t his st udy represent  only a f ract ion of  t ot al  cases of 
pandemic infl uenza A (H1N1) and so we cannot  dimension 
t he real burden of  Autumn/ Winter pandemic wave in t he 
Northern Region of Portugal. We considered that  reported ILI 
cases could illust rate the evolut ion of pandemic infl uenza A 
(H1N1) situat ion. The opt ion for the period under study was 
made in order to guarantee that  the whole Autumn/ Winter 
pandemic wave was analysed.

The overal l  result s of  data presented in t his report  are 
similar to those found in other European count ries, namely 
in what  concerns the shape and durat ion of Autumn/ Winter 
wave, as well as age dist ribut ion. 16-18 Space and t ime course 
of epidemic curve was heterogeneous in the Northern Region, 
refl ect ing dif ferent  geographic populat ion dist ribut ion and 
dynamics.

Comparing wit h previous infl uenza seasons,  ILI weekly 
not ifi cat ion rate described in this study was higher than the 
highest  value observed in Portugal in the last  fi ve infl uenza 
seasons (163.1/ 100 000).  Ot her feat ures dist inguish t his 
epidemic f rom previous ones:  t he earl ier rise in infl uenza 
act ivit y and the higher incidence in younger age groups and 
lower in t he elderly.  The mild charact erist ics of  disease 
can be il lust rated by t he proport ion of  hospit al ized cases 
described here, as observed in the South Hemisphere. 19 The 
fi rst  pandemic data publ ished,  namely in Canada in June 
2009,  indicat ed a low proport ion of  hospit al ized cases.  20 
In t he present  study we found a risk of  ILI hospit al izat ion 
which indicat es t hat ,  probably,  t he t rue risk of  Infl uenza 
A (H1N1) hospitalizat ion in our region would not  be higher 
t han t he maximum value observed in some regions of 
New Zeeland.  21 We admit  t he hypothesis t hat  prel iminary 
avai lable pandemic dat a about  r isk groups could have 
inf luenced t he cl inical  decision f or  hospi t al izat ion of 
younger pat ients.

As r ef er r ed el sewher e 22 t he hi gh pr opor t i on of 
laboratory-confi rmed infl uenza A (H1N1) cases in processed 
samples during the peak of Autumn/ Winter wave indicates 
t hat  pandemic vi rus was t he maj or causat ive agent  of 
infl uenza during that  phase.

The mortalit y rate observed is similar to the value found 
in some European count ries and in Aust ralia. 23,24

In t he Nor t hern Region of  Por t ugal  Aut umn/ Wint er 
pandemic wave behavior was similar t o t hat  observed in 
other regions of  t he world.  This report  provides valuable 
insight  int o t he epidemiology of  t he disease.  Despit e t he 
mi ld charact erist ics of  t he pandemic,  i t ’s import ant  t o 
proceed with infl uenza surveillance.
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