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Abstract

In 2009, a novel H1N1 Infl uenza virus has emerged and on June 11 the World Health Organizat ion 
declared it  as pandemic.  It  may cause acut e respirat ory fai lure ranging f rom severe Acut e 
Respiratory Dist ress Syndrome to exacerbat ions of airfl ow limitat ion. Non-invasive vent ilat ion is 
now considered fi rst -line intervent ion for dif ferent  causes of acute respiratory failure and may 
be considered in the context  of  H1N1 pandemic. Although infect ion cont rol issues have been 
arisen,  non-invasive vent ilat ion was ef fect ive and safe during t he Severe Acute Respiratory 
Syndrome in Asia.  It  is reasonable t o recommend non-invasive vent i lat ion in H1N1-relat ed 
exacerbat ions of chronic respiratory diseases, especially in negat ive-pressure wards. Treatment  
of early Acute Respiratory Dist ress Syndrome associated with H1N1 using non-invasive vent ilat ion 
could be t ried rapidly ident ifying t hose who fail  wit hout  delaying endot racheal int ubat ion. 
Considering the high demand for crit ical care beds during the pandemic, non-invasive vent ilat ion 
may have a role in reducing the est imated load.
© 2010 Published by Elsevier España, S.L. on behalf of Sociedade Portuguesa de Pneumologia. 
All rights reserved.

Infecção pelo H1N1 e insufi ciência respiratória aguda: será que podemos 

dar a ventilação não-invasiva uma oportunidade?

Resumo

Em 2009, surgiu um novo vírus da gripe H1N1 e a 11 de Junho a Organização Mundial de Saúde 
declarou-o como uma pandemia.  Poderá causar insuf iciência respirat ória,  do Síndroma de 
Difi culdade Respiratória Agudo a manifestações de l imitação do fl uxo de ar.  A vent ilação não 
invasiva é agora considerada como a primeira intervenção para diferentes causas de insufi ciência 
respiratória aguda e pode ser considerada no contexto da pandemia de H1N1. Apesar de terem 
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surgido problemas ligados ao cont rolo da infecção, a vent ilação não invasiva foi efi caz e segura 
durant e o Síndroma de Dif iculdade Respirat ória Agudo na Ásia.  É razoável  recomendar a 
vent ilação não invasiva nas manifestações de doenças respiratórias crónicas ligadas ao H1N1, 
especialmente em serviços com pressão negat iva.  O t ratamento do Síndroma de Difi culdade 
Respirat ória Agudo precoce associado ao H1N1 ut i l izando vent i lação não invasiva pode ser 
experiment ado para ident if icar rapidament e aqueles que falham sem at rasar a int ubação 
endot raqueal.  Considerando a elevada procura de camas de cuidados intensivos, a vent ilação 
não invasiva pode aj udar a reduzir a sobrelotação est imada.
© 2010 Publicado por Elsevier España, S.L. em nome da Sociedade Portuguesa de Pneumologia. 
Todos os direitos reservados.

Introduction

In April 2009 a new st rain of  human H1N1 infl uenza A virus 

was ident ifi ed in California. 1 As of November 15 it  has caused 
526,060 cases worldwide and at  least  6,770 deaths in more 
than 206 count ries. 2

Inf luenza is normal ly a sel f -l imit ed acut e respirat ory 
infect ion.  However,  t he recent  ci rculat ion of  inf luenza 
A (H1N1) virus has been associat ed wit h severe disease 
and with excess pneumonia.  3 Data f rom Aust ralia’s winter 
revealed a hospitalizat ion rate of 23 per 100,000 populat ion 
with 13 % of ICU admission. 4 The Canadian prospect ive study 
of crit ically ill pat ients with 2009 infl uenza (H1N1) infect ion 
revealed t hat  maj or co-morbidit ies were present  in only 
30,4 % of pat ients and was associated with severe hypoxemic 
respiratory failure. 5

Recent  series from the US and Aust ralia including crit ically 
i l l  pat ient s wit h novel inf luenza A (H1N1) virus infect ion 
describe development  of ARDS in 35.8 % and 48.8 % of cases 
and a 45 % and 14.3 % hospit al  mort al i t y,  respect ively.  6,7 
Exacerbat ion of  chronic diseases (Chronic Obst ruct ive 
Pulmonary Disease-COPD- and chronic heart  failure) occured 
in 14.9 % of  pat ient s wit h H1N1 admit t ed t o ICU in Ut ah 8 
and exacerbat ion of airfl ow limitat ion in 13.9 % of pat ients 
admit ted to ICU in Aust ralia and New Zealand. 7

The role of non-invasive ventilation 
in Acute Respiratory Failure

Since it s init ial  report s in t he lat e 1980s NIV has become 
a f i rst - l ine int ervent ion f or  di f f erent  causes of  acut e 
respiratory fai lure (ARF).  9 It  reduces int ubat ion rate and 
mortalit y in ARF due to exacerbat ions of COPD 10 and acute 
cardiogenic pulmonary oedema.  11 However,  dat a f rom 
surveys across the world suggests that  NIV is st ill underused 
in some cent res. 12

The role of NIV for hypoxemic respiratory failure is more 
cont roversial .  However,  i t  has been demonst rat ed in a 
randomized cont rolled t rial that ,  with similar set t ings, NIV 
is equivalent  t o convent ional vent ilat ion in improving gas 
exchange wit h lower incidence of  vent i lat or associat ed 
pneumonia.  13 According t o a a large mul t icent ric st udy, 
only 31 % of  ARDS pat ient s are el igible for NIV,  but  t his 
intervent ion avoided intubat ion in around 50 % of  cases;  14 
t hose wi t h Simpl i f ied Acut e Physiology Score ≤ 34 and 
PaO2/ FIO2 > 175 after one hour were more likely to benefi t  
from NIV.

Non-invasive ventilation: the experience 
gained from Severe Acute Respiratory 
Syndrome

Severe Acute Respiratory Syndrome (SARS), due to a novel 
coronavirus,  emerged in 2002,  wit h signifi cant  morbidit y 
and mort al i t y.  Crit ical ly i l l  pat ient s wit h SARS present ed 
wi t h Acut e Lung Inj ury/ ARDS in 82 % of  cases,  wi t h 
mortalit y at  28 days of  45 %. 15 Those pat ients were at  high 
r isk of  infect ing heal t h care workers (HCW),  especial ly 
due to high-risk procedures coinciding with viral shedding 
peak.  16 Avoidance of  non-invasive vent i lat ion (NIV) and 
other aerosol-generat ing procedures were recommended 
in Canadian guidel ines t o minimise t he occupat ional risk 
and nosocomial t ransmission. 17 However,  this was due to a 
non-signifi cant  increased risk from a ret rospect ive ICU cohort  
analysis and others recommended NIV for respiratory dist ress 
and refractory hypoxemia in newly designed SARS wards. 18 In 
fact , NIV has been reported to be effect ive in SARS-related 
Acute Respiratory Failure without  posing infect ion risks to 
HCW. 19 Yam LYC et  al  suggest  t hat  compared t o invasive 
vent ilat ion, NIV for ARF in SARS was associated with reduced 
mortalit y without  any NIV-related SARS t ransmission within 
t he 21 pat ient s t reat ed.  19 Moreover Cheung et  al  20 in a 
ret rospect ive analysis of  20 pat ient s st at e t hat  NIV (also 
performed in negat ive pressure rooms) avoided intubat ion 
in 70 % of  cases and none of  t he 105 HCW caring for t he 
pat ient s acquired SARS. Another series in China report ed 
the experience with NIV in 28 pat ients with SARS showing 
physiologic improvement  and avoiding intubat ion in 67 % and 
none of the HCW contracted SARS. 21 In the US another report  
confi rms the lack of SARS t ransmission among 110 HCW with 
exposure to 6 SARS pat ients. 22

Non-invasive ventilation in H1N1 infection: 
the debate

Recent ly there has been some debate in literature about  the 
use of NIV in the context  of H1N1. 23 Should it  be considered 
a high-risk procedure? Is it  an effect ive vent ilatory support  
in this scenario?

The concern of  i nf ect i ous dropl et  di spersi on has 
been addressed by exper iment al  models showing t hat  
exposure can occur within one met re of  pat ients receiving 
Non-invasive Posit ive Pressure Vent ilat ion. 24 However,  it  is 
quest ionable t hat  a mannequin can conf ident ly simulat e 
NIV in real pat ients. Moreover wearing a face mask for NIV 
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can protect  against  part icle generat ion during coughing and 
sneezing.

Due to the effi cacy previously described in SARS, NIV can 
be an at t ract ive opt ion especial ly in a pandemic scenario 
when the demand for crit ical care may be massive. 25

Non-invasive ventilation in H1N1 infection: 
the ongoing experience

Among the recent ly published maj or series of  crit ical ly il l 
pat ients with novel infl uenza A (H1N1) virus infect ion, 5-8,26-28 
NIV has been report ed in f our  of  t hem,  5,26-28 including 
129 pat ient s wi t h a success ranging f rom 5 % t o 100 % 
(t able 1).  Two smal ler series 8,29 (in which NIV was t r ied 
in 21 pat ient s) (t able 2) and six case ser ies (including 
10 pat ients) 30-35 describe success in 6 cases (20 %).

The maj orit y were pat ient s wit h severe ARDS in whom 
vent i l at or y suppor t  r anged f rom CPAP 33 t o bi - l evel 
vent ilat ion. 30 No ment ion of vent ilatory parameters 27-29,31,32 
precludes some crit ical review of the negat ive results, but  in 
the Spanish series Rello et  al.  29 suggest  that  the Sequent ial 
Organ Failure Assessment  score was higher in NIV failure. 
Moreover Estenssoro et  al. 27 suggest  that  pat ients that  used 
NIV were associated with a bet ter outcome.

The impact  of H1N1 infect ion on the southern hemisphere 
provided impor t ant  l essons in cr i t i cal  care demand, 
reveal ing t hat  in t he epidemic peak in Aust ral ia and New 
Zealand the percentage of  crit ical care beds occupied by 
pat ients with H1N1 reached up to a maximum of 19 %. 7

In case ICU faci l i t ies cannot  be expanded,  NIV can be 
del ivered in respirat ory int ermediat e care unit s (RICU), 
of f loading ICU beds.  In f act  dur ing t he H1N1 out break 
4 Mexican pat ients died while await ing ICU beds. 26

From that  previously described, approximately one-third 
of crit ically ill pat ients may be eligible for NIV. Moving from 
vent ilatory support  in the ICU to NIV in RICU may be crucial 
during H1N1 pandemic!

Novel infl uenza A (H1N1) virus infection 
among HCW: is there a cause for concern 
with non-invasive ventilation?

Nosocomial non-pandemic infl uenza outbreaks are usually 
underdetected and underreported but  their consequences 
f or  hospi t al s i n t er ms of  mor bi di t y and cost s ar e 
considerable. 36

Soon af ter the ident ifi cat ion of  novel infl uenza A (H1N1) 
virus infect ions in t he US, 26 cases of  infected HCW were 

repor t ed by t he CDC,  50 % of  which were deemed t o 
have acquired it  in t he healt h-care set t ing.  37 Alt hough no 
ment ion of aerosol-generat ing procedures that  put  HCW at  
risk is made, the report  highlighted the need to implement  
infect ion-cont rol st rategies to prevent  t ransmission of novel 
H1N1 in hospi t als.  Of  t he 13 HCWs who were infect ed, 
only t hree had consist ent l y used personal  prot ect ive 
equipment . 37

Concerning the case of  HCW t ransmission, in the recent  
series of  crit ical ly i l l  H1N1 pat ient s t his has been st at ed 
only in 4,  3,5,26,29 ranging f rom zero in t he Canadian series 5 
t o 12 % in the Mexican study. 3 To be highlighted is the fact  
t hat  in t he lat t er report  t he authors verifi ed that  no HCW 
were hospit al ized af t er st rict  infect ion cont rol measures 
were undertaken.  3 Since NIV is suggested as a risk factor 
for infect ion in hospital workers in these papers, although 
in some of the series there is omission of this informat ion, it  
seems that  the risk may not  be so signifi cant  after all!

Published recommendations 
for the use of non-invasive ventilation 
during H1N1 pandemic

Recent ly the European Respiratory Society and the European 
Society of Intensive Care Medicine released some guidelines 
on the use and limitat ions of NIV in pat ients with confi rmed 
H1N1 infect ion. 38 They suggest  that  NIV may be considered 
only in pat ients with mild to moderate hypercapnic acute 
respiratory failure, acute respiratory failure and/ or dist ress 
due t o cardiogenic pulmonary oedema,  in t he absence 
of  pneumonia,  mul t iple organ f ai lure,  and ref ract ory 
hypoxemia.

The Aust ralasian Societ y for Infect ious Diseases (ASID) 
in a recent  posi t ion st at ement  also recommends t hat  
pat ients who require non-invasive vent ilat ion should have 
priori t y for negat ive-pressure rooms i f  avai lable.  39 This 

Table 1 Use of NIV in H1N1 2009 maj or crit ically-il l series

Author Kumar A Jain S Ugart e S Webb SA Dominguez-Cherit  G Est enssoro E

Reference 5 6 28 7 26 27

N 168 67 75 722 58 337
Count ry Canada US Chile Aust ralia/ NZ Mexico Argent ina
NIV use (N /  %) 55(32.7 %) NR 4(7 %) NR 6 (10 %) 64 (19 %)
NIV success (N /  %) 8(14.6 %) 4(100 %) ? 3 (5 %)

N-number of cases; % Percentage.

Table 2 Use of NIV in H1N1 2009 smaller crit ically-il l 
series

Author Mil ler RR Rel lo J

Reference 8 29

N 47 32
Count ry US Spain
NIV use (N /  %) 13 (in 30 ARDS) 8 (33 %)
NIV success (N /  %) 2 (15 %) 2 (25 %)

N-number of cases; % Percentage.
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has also been suggested by the UK Department  of  Health, 
which recommends use of  a non-vent ed mask or helmet  
for NIV, a high-effi ciency bacterial/ viral fi lter between the 
non-vented mask and the expiratory port  and at  the out let  
of  t he vent i lat or.  40 In anot her NHS document  developed 
in conj unct ion wit h t he Brit ish Thoracic Societ y and t he 
Int ensive Care Societ y i t  is advised t hat  NIV should be 
provided wit h st rict  safet y measure for t he HCW and by 
experienced teams. 41 It  is proposed that  NIV can have a role 
in inf luenza-related pneumonia as an early int ervent ion, 
part icularly in t hose wit h co-morbidi t ies such as COPD. 
Moreover i t  can const i t ut e cei l ing t o vent i lat or care in 
pat ients with COPD or heart  failure with DNI orders.

From t he previous discussion and current  l i t erat ure i t  
is clear t hat  if  certain recommendat ions are fol lowed NIV 
can be effect ive and safe in the context  of H1N1 infect ion. 
Hence,  we propose t hat  we should give NIV a chance 
and suggest  t he management  principles depict ed in t he 
table 3.

Conclusion

While the pandemic is st ill evolving across the globe we are 
deeply convinced that  non-invasive vent ilat ion can have a 
role in t reat ing acute respiratory failure pat ients, reducing 
the need of ICU beds and improving outcomes.

Al t hough t here are some aut hors t hat  rej ect  NIV in 
infect ious pat ient s 43 t he experience f rom recent  series 
suggest s t hat  cl inicians are using i t  even in count r ies 
where guidel ines suggest  i t s avoidance.  5 It  is reasonable 
t o recommend NIV in Chronic Heart  Fai lure 35 and COPD 
wi t h exacerbat i ons at t r i but abl e t o H1N1,  gi ven t he 
st rong evidence of  NIV in non-H1N1 pat ient s wit h similar 

diseases. 10,11 For those pat ients with H1N1 associated ARDS 
a thorough select ion is needed, although some may respond 
to NIV. 30 In this context  NIV should be applied with specifi c 
resources by experienced teams.

To st rengt hen t he posit ion on non-invasive vent i lat ion 
in the ongoing H1N1 pandemic infl uenza we encourage all 
clinicians to report  their experience with this technique in 
this set t ing. Act ive surveil lance of nosocomial infect ions is 
also highly recommended.

Early diagnosis and therapeut ic intervent ions for severe 
H1N1 pandemic infl uenza should also be emphasized.
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