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Pulmonary function in patients with pandemic H1IN1
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Introduction: The influenza A (H1N1) was responsible for the 2009 pandemic, especially with severe pulmo-
nary complications. Objective: To describe characteristics of patients in a university hospital in Curitiba - PR with
laboratory diagnosis of influenza A (H1N1) and its post hospital discharge in the 2009 lung function pandemic
Methodology: A retrospective observational study. It was used as a data source the institution Epidemiology
Service (SEPIH) and spirometry tests of patients who were admitted in 2009, 18 years without lung disease
associated and non-pregnant. Descriptive statistics were used and applied Fisher's exact test for relationship
between comorbidity and spirometry tests. Results: There were 84 confirmed cases, of these 11 were eligible for
the study with a mean age of 44.27 years (* 9.63) and 63.63% males. 54.54% of the 11 patients had comorbidi-
ties associated with systemic arterial hypertension (54.54%), diabetes (18.18%) and late postoperative period
of kidney transplantation (18.18%) were the most frequent. Most patients (81.81%) had BMI = 25kg / m The
Spirometry test was performed approximately 40.09 (+ 15.27) days after discharge, of these, 5 had restrictive
pattern and all had abnormal chest radiograph results. There was no statistically significant difference between
the results of Spirometry and comorbidities (p=0.24). Conclusions: The group evaluated in this research did not
show a direct relationship between Spirometry and comorbidities, but changes in Spirometry in some patients
after hospital discharge stood out, suggesting changes in lung function due to influenza A (H1N1).
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Resumo

Introdugdo: O virus influenza A (H1N1) foi responsdvel pela pandemia de 2009, com graves complicagdes
principalmente pulmonares. Objetivo: descrever caracteristicas dos pacientes de um hospital universitdrio da
cidade de Curitiba - PR com diagndstico laboratorial de influenza A (HIN1) e a sua fungdo pulmonar pds alta
hospitalar na pandemia de 2009. Metodologia: estudo retrospectivo observacional. Utilizou-se como fonte de
dados o Servigo de Epidemiologia da instituicdo (SEPIH) e exames de espirometria de pacientes que estiveram
internados em 2009, maiores de 18 anos, sem doenga pulmonar associada e ndo gestantes. Foi utilizado es-
tatistica descritiva e aplicado o teste exato de Fisher para relagdo entre comorbidades e exames de espirome-
tria. Resultados: 84 casos confirmados, destes 11 foram elegiveis para o estudo com média de idade de 44,27
anos (#9,63), sendo 63,63% do género masculino. Dos 11 pacientes 54,54% possuiam comorbidades associadas
sendo a hipertensdo arterial sistémica (54,54%), diabetes (18,18%) e pds operatdrio tardio de transplante
renal (18,18%) as mais frequentes. A maioria dos pacientes (81,81%) apresentaram o IMC >25kg/m? 0 exame
de espirometria foi realizado cerca de 40,09 (#15,27) dias apds a alta, destes, 5 apresentaram padrdo restritivo
e todos apresentaram alteragdes na radiografia do torax. Ndo houve diferenga estatisticamente significativa
entre os resultados apresentados pela espirometria e a relagdo com comorbidades (p=0,24). Conclusdo: o
grupo avaliado por esta pesquisa ndo apresentou relagées diretas entre a espirometria e comorbidades asso-
ciadas, porém destacou-se alteragdes na espirometria em alguns dos pacientes pds alta hospitalar, sugerindo

alteragdes da fungdo pulmonar em decorréncia da influenza A (HIN1).

Palavras-chave: Virus da Influenza A. Testes de Fungdo Pulmonar. Pandemias.

Introduction

In the end of the 80's there was an outbreak of
infection by the Influenza A virus (H1IN1) in aregion
of the United States of America (USA) especially at-
tacking young people with a significant morbidity (1),
bringing about a subsequent mass vaccination. A few
decades later this virus re-appeared in an overpower-
ing manner in mid 2009. The first cases were detected
precisely on April 11" 2009 in the city of Veracruz
in Mexico, and it went on to becoming a level 6 pan-
demic in the beginning of June of the same year, thus
defining the gravity of the pathology caused by the
virus and its geographical extension (2, 3).

According to the World Health Organization
(WHO) (3), from April to December 2009, 208
countries were notified, in total 12,799 deaths from
Influenza A (H1N1) confirmed by laboratory exams.
Brazil registered a total of 2,051 deaths. The southern
region presented a higher rate of mortality, being
3/100 thousand inhabitants (840 deaths) (4, 3).

The symptoms of Influenza A (H1N1), similar to the
common cold, were stronger and harder to control. Many
of the affected individuals evolved to death in a matter of
hours, even with the best support of an Intensive Care
Unit (ICU) (5). In the more serious cases, survivors pre-
sented great bilateral pulmonary damage in 2 or more

quadrants and signs of aveolar infiltrates with a sub-
stantial systemic inflammatory response, evidenced by
radiography. These alterations had a great impact on oxy-
genation and induced severe pulmonary lesion (2, 6,7, 8).

The research of Marchiori et al. (9) and Nin et al.
(10) showed pulmonary histopathology in patients
contaminated with H1N1 after death. In general they
presented diffuse alveolar exudative damage, varying
degrees of hemorrhage and alveolar edema, necrosis
and sloughing of the epithelium of the bronchioles,
atelectasis of the alveoli and records of thrombus.

In the midst of this new information regarding the
behavior of Influenza A (H1N1), uncertainties about the
possible harm appeared, especially in the respiratory
system. In the research conducted by Tougen Junior etal.
(11) patients were evaluated two and six months after
ICU discharge, the pulmonary function exams showed
reduced forced vital capacity (FVC) and a low carbon
monoxide diffusion capacity. In another research which
evaluated lung function and quality of life, no changes
were perceived 6 months after hospital discharge (12).
One of the most widely used exams to evaluate lung
function is Spirometry, which permits the diagnosis and
quantification of respiratory disorders, which can be
restrictive, obstructive or mixed. This exam can aid in
the prevention and also in registering the evolution of
a disease and and its severity (13).
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A recent study showed that the pandemic of
influenza A (H1N1) presented different character-
istics from the seasonal influenza (14). Seeking to
better comprehend the process of this pathology, the
aim of this study was to describe the characteris-
tics of patients in a university hospital in the city of
Curitiba - PR with the laboratory diagnosis of influ-
enza A (H1N1) and their lung capacity after hospital
discharge in the 2009 pandemic.

Methods

This retrospective observational study was con-
ducted in the Hospital de Clinicas of Univesidade
Federal do Parand, with the approval of the
Ethics in Research Committee HC-UFPR (CAAE:
12420313.2.0000.0096). As a database, the
Epidemiology Service of the same institution was
used (SEPIH). Data was collected only from hospital
records referent to the period of April to December
2009 obtaining a total of 84 confirmed cases of in-
fluenza A (H1N1). This information was gathered by
only one researcher, protecting all the ethical prin-
ciples set by the 196/96 resolution. The data collect-
ed was identification information, anthropometric
measurements, associated lung diseases, comorbidi-
ties, smoking history, length of hospital stay, use of
invasive or noninvasive mechanical ventilation, extra
supply of oxygen, x-ray pattern according to the noti-
fication form of the Notifiable Diseases Information
System (SINAN), use of Oseltamivir, and results of
Spirometry exams for volume of forced exhaled air in
the first second (FEV1), forced vital capacity (FVC);
ratio of forced exhaled volume in the first second and
forced vital capacity (FEV1/FVC); total lung capacity
(TLC) and functional residual capacity (FRC). The pa-
tients included in the study were hospitalized in the
HC - UFPR hospital during the referred period with
a laboratory diagnosis of influenza A (H1N1), who
did not die during hospitalization, with age above 18
years, without associated lung disease, non-pregnant
and who underwent the Spirometry exam in 2009.
All the data was compiled in a Microsoft Excel (2010)
database and descriptive statistics were applied with
the use of mean and standard deviation. For the sta-
tistical analysis BioSat 5.0 software was used and
Fisher's Exact Test was applied for comorbidities and
Spirometry exams. The statistical significance level
adopted was p < 0.05.

Results

In the 2009 Influenza A (H1N1) pandemic, 84 cases
were confirmed in the HC-UFPR. Among these 40.47%
were male and 59.52% were female. After applying
the established inclusion criteria, 73 of the initial 84
patients were excluded from the research; due to death
(28 patients), pregnancy (7 patients), being under 18
years old (24 patients), presenting associated lung
disease (6 patients) or not undergoing the Spirometry
exam (8 patients), leaving a total of 11 apt patients.

Out of the 11 patients who underwent the lung
function exam, the mean age was 44.27 years ( 9.63),
being 63.63% of male gender and 36.36% female. The
comorbidities found were hypertension (54.54%),
diabetes (18.18%), kidney transplantation (18.18%),
acute myocardial infarction (9.09%), dyslipidemia
(9.09%), systemic lupus erythematosus (9.09%), hy-
pothyroidism (9.09%), depression (9.09%) and alco-
holism (9.09%). The remaining individuals (45.45%)
did not present comorbidities (Table 1). The body
mass index (BMI) was classified separately, according
to the World Health Organization (15), the patients
were classified as ideal weight (18.18%), overweight
(36.36%), grade I obesity (9.09%), grade II obesity
(27.27%) and morbid obesity (9.09%).

Regarding smoking, 27.27% were smokers with an
average smoking history of 21.66 years/pack (+ 7.63). The
average time of hospitalization was 12.27 days (* 9.05).
As for the location, 3 patients were in the Intensive Care
Unit for approximately 7.33 days (* 7.09), one being in
invasive mechanical ventilation for 12 days and two in non-
invasive mechanical ventilation for on average 2,5 days,
the other patients demanded extra oxygen supply of low
or high flow and were hospitalized in the infirmaries (6)
and in the Semi-Intensive Care unit (2). The x-ray pattern
according to SINAN was classified presenting interstitial
infiltrate (36.36%); consolidation (36.36%) and the re-
maining patients (27.27%) a mixed pattern (Table 1). All
used the medication Oseltamivir during hospitalization.

The Spirometry exam executed by the Lung
Function Service of HC was done approximately
40.09 (* 15.27) days after discharge. Among these,
5 presented a restrictive pattern, being that 4 were
evaluated with low degree and 1 with moderate de-
gree (Table 1). There was no statistically significant
difference between the results of the Spirometry
exam and comorbidities (p = 0.24). Even though
4 out of 5 cases that presented alterations in the
Spirometry also presented associated comorbidities.
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Table 1 - Post hospital discharge Spirometry with an average of 40.09 (=15.27) days and associated characteristics

FVC VEF1  VEFI/FVC  TIC FRC Comorbiditics Bl X-Ray pattern
Patients (% (% (% (% (% Spirometry N (kg/m?) according
predicted) predicted) predicted) predicted) predicted) 9 SINAN
1 318(69) 264(72) 83(102) 49(72) 261(76) RLDlow 2 morbid obesity consolidation
2 219(56) 1.83(58) 84 (101) 3.64(62) 2.47 (87) mo'?j%?ate 0 overweight  consolidation
3 336(80) 292(87) 87(105 4.77(78) 226(76) RLD low ) obesity G "ot
4 268(78) 2.25(79) 84(97) 5.31(112) 3.16(124) RLD low 5 overweight  consolidation
5  196(71) 1.82(80) 93(110) 3.77(84) 1.78(72)  RLDlow 2 obesity Gll mixed
6  3.94(110) 3.41(115) 86 (101) 7.46 (146) 4.1(146)  normal 0 obesity Gll 'T;?Jfrt;tt'g'
7 3.72 (108) 3.15(116) 85(104) 512(89) 3.15(110)  normal 0 ideal weight  consolidation
8 4.54 (103) 3.84 (109) 85 (101) * normal 0 ideal weight mixed
9 412(129) 2.63(104) 64(78)  6(119)  2.91(115)  normal 3 overweight ”I‘rt]%[tsrt;tt'g'
10 297(95) 2.42(94) 82(95) 4.85(105) 227(90)  normal 4 obesity Gll mixed
11 3.96(103) 3.13(104) 79(97) 65(105) 3.4(108)  normal 0 overweight 'T;‘]?ijrt:t':'

Note: FCV = forced vital capacity; FEV1 = volume of forced exhaled air in the first second; FEV1/FVC ratio of forced exhaled volume in the
first second and forced vital capacity; TLC = total lung capacity; FRC = functional residual capacity; BMI = body mass index; SINAN =
Notifiable Diseases Information System; RLD = restrictive lung disease; Obesity: GI = grade one; Gll = grade two.

Discussion

The 2009 Influenza A (H1N1) pandemicimpelled the
worldwide population, there was a broad description of
signs and symptoms of a pathology unknown at the time,
and its management became important for subsequent
actions (7). All around the world the confirmed cases
and registers of Influenza A (H1N1) permitted detailed
analyses of the evolution of this pandemic, seeking its
prevention and minimizing the risk (16).

The confirmed cases in HC-UFPR during the pe-
riod of April to December 2009 are similar to some
other findings in specialized literature, however they
do not characterize a pattern. Of the 11 patients in-
cluded in this study all were young adults and most
of the male gender.

Quispe-Laime etal. (12) presents a study with 11
subjects 6 months following hospital discharge for
Influenza A (H1N1), the age group was similar, 37+9
years old, and most were also males (73%). In other
publications the average age was of 423 years with a
variation between 16 and 92 years, being that most,
53.53%, were females (17) and another in which the
average age was 24.9 years, being 64.7% females
(18), both studies regarding data from the second
semester of 2009 in Brazilian cities.

In and international study with 27 patients,
55.55% presented comorbidities, being the most

frequent lung diseases, diabetes and dementia (19).
The present study found that 54.54% of the patients
had associated comorbidities, the most present be-
ing systemic arterial hypertension and diabetes.
Zarogoulidis et al. (20) in his study with 44 patients
did not find a significant number of associated co-
morbidities, and when present, the most related were
lung diseases, cardiac coronary disease and diabetes.

Lenzi etal. (21) showed that out of 1,827 patients
who used Oseltamir on average 2.3 days after the be-
ginning of the symptoms, 11% (201) evolved to death.
Based on this data, it was calculated that each pass-
ing day to the beginning of the treatment, raises by
40% the chance of death. Furthermore, patients who
had associated comorbidities had twice the chance
of death than healthy patients (without comorbidi-
ties). And each additional comorbidity raised by 60%
the chance of death. In this study the most common
was diabetes.

Another relevant data refers to the body mass in-
dex (BMI), which can be a risk factor for the develop-
ment of various diseases, and also a significant factor
to the worsening of the patient with the Influenza A
virus (H1NI) (8). In the present research the data
points to a high percentage, 81.81%, of patients with
a BMI of >25kg/m?. Data similar to this was pre-
sented by Quispe-Laime et al. (12) in which 73% of
the subjects had a BMI of >25kg/m?, two of which
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had a BMI of >40kg/m?. On the other hand, Nicolini
et al. (19) found only 2 overweight patients out of
the 27 evaluated.

Research shows that among the special groups of
population with a risk potential to evolve with serious
forms of the disease, are patients with chronic dis-
eases, the morbidly obese and pregnant women (22).
Obesity can influence the measure of lung volumes
because it interferes in the diaphragmatic movement
such as the chest wall, leading to the reduction of the
maximum voluntary ventilation (13, 23, 24). The pre-
disposition to infections which obese individuals pos-
ses has been described in research, however regarding
the respiratory system, precise data has not yet been
disclosed, making more research necessary (25).

The habit of smoking was presentin 27.27% of the
sample, different from the findings of the research of
Luyt etal. (26), which analyzed 37 patients, 45.94% of
which were smokers. Lenzi et al. (14) related that only
7.1% of the hospitalized patients smoked. These same
authors affirmed that smoking was one of the risk fac-
tors leading to the hospitalization of the patients along
with obesity and other comorbidities. Analyzing the
subjects’ physical characteristics and comorbidities
data, the presented table demonstrates that, in their
majority, they fit into a group which is susceptible to
hospitalization, on account of most being overweight
and presenting some type of comorbidity.

Permanence in hospital raises the risk of compli-
cations, studies like those of Nicolini et al. (19) and
Luyt et al. (26) present the profile of patients who
remained in ICU under mechanical ventilation. Our
patients remained on average 12.27 (* 9.05) days
hospitalized in different units, only 3 of which in ICU,
however all needed extra oxygen supply.

Paredes and Cevallos (2) and Zarogoulidis et al.
(20) demonstrated that image exams, such as radio-
graphs, aid in the diagnosis of lung damage. During
hospitalization patients with Influenza A (H1N1)
presented extensive regions of lung damage, gener-
ally with a ground-glass opacity pattern or consolida-
tions. The radiograph was also considered a compli-
cation-predictive exam for these patients (27). Which
complies with the findings observed in the present
research, in which all of the subjects presented this
type of damage. Verrastro et al. (28) also found through
Computed Tomography exams that the 9 patients in his
study presented abnormalities of ground-glass opacity.
Furthermore, in 7 of these patients these disturbances
were extensive, multiple and bilateral.

For the identification of breathing disorders,
presence of the restrictive pattern was verified in 5
out of the 11 evaluated patients, the exam was done
around 40 (+ 15.27) days after hospital discharge.
Similar to our findings, Toufen et al. (11) in his study
followed-up 4 patients with Severe Acute Respiratory
Syndrome (SARS) at the time of hospitalization for
Influenza A (H1N1) who required invasive mechani-
cal ventilation, two months after discharge a lung
function exam was completed demonstrating a re-
strictive pattern in 3 patients and after 6 months
the condition remained for 2 patients. Zarogoulidis
et al. (20) also discovered abnormal results in lung
function immediately after discharge, he verified that
FVC and FEV1 were reduced, after 3 months there
was improvement which remained similar 6 months
after discharge. Liu et al. (29) evaluated 48 patients
1 year after hospital discharge. Finding 22 who had
normal lung function despite later relating respira-
tory infections, however not serious. In addition, 26
showed abnormal results in later lung function exams
especially in diffusion.

Quispe-Laime etal. (12) and Edgeworth etal. (30)
evaluated patients who had remained in ICU and un-
der mechanical ventilation, 6 months after hospital
discharge neither presented abnormal results in
Spirometry exams. Luyt et al. (26) evaluated 37 pa-
tients with SARS and who remained under mechani-
cal ventilation. In the study, the patients were divided
into 2 groups, the first using extra corporeal mem-
brane and the other not. In the evaluation after 1 year
neither of the groups presented abnormal results
in Spirometry exams, despite not holding statistical
significance, when compared, the group which used
extra corporeal membrane presented lower numbers
than the other group.

Conclusion

The results suggest that the Influenza A (HIN1)
pandemic of 2009 affected especially young adult pa-
tients, having or not associated comorbidities, most of
them were overweight and all presented abnormal re-
sults in radiographic exams. The patients in this study
remained hospitalized in different infirmaries and
all demanded extra oxygen supply, being only one in
invasive mechanical ventilation. The group evaluated
through this research did not present direct relations
between Spirometry and associated comorbidities,
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however abnormal results in Spirometry were discov-
ered after hospital discharge, suggesting lung func-
tion damage due to Influenza A (H1N1).

Acknowledgements

We are grateful to the patients who took part in
this research, to the Epidemiology Service of the
Hospital de Clinicas - UFPR (SEPIH) and to the Lung
Function Laboratory HC-UFPR.

References

1. World Health Organization. Avian influenza: assessing
the pandemic threat [cited 2015 Dec 12]. Available
from: http://tinyurl.com/hsjur46.

2. Paredes G, Cevallos C. Sindrome de distrés respira-
tério agudo, durante la pandemia de Influenza AHIN1
em Ecuador. Med Intensiva. 2010;34(5):310-7.

3. World Health Organization. Pandemic (H1N1) 2009 -
update 91 [cited 2014 Jan 23]. Available from: http://
www.who.int/csr/don/2010_03_12/en/index.html.

4.  Secretaria de Vigilancia em Satude. Influenza pandémi-
ca (H1N1) 2009 - analise da situacdo epidemioldgica
e darespostano ano de 2009. Boletim Eletronico Epi-
demiolégico. 2010;10(1):1-21.

5. Nardocci P, Gullo CE, Lobo SM. Pneumonia grave por
virus influenza A HIN1 e pneumonia comunitaria
grave: diferencas na evolugao. Rev Bras Ter Intensiva.
2013;25(2):123-9.

6. Lopez CH, Roca RF, Daunis JV. Neumonia y syndrome
de distress respiratorio agudo producido por el virus
influenza A (H1N1). Med Intensiva. 2009;33(9):455-8.

7. Machado AA. Infecgdo pelo virus Influenza A (H1N1)
de origem suina: como reconhecer, diagnosticar e
prevenir. ] Bras Pneumol. 2009;35(5):464-9.

8. RiosFG, Estenssoro E, Villarejo F, Valentini R, Aguilar
L, Pezzola D, et al. Lung Function and Organ Dysfunc-
tions in 178 Patients Requiring Mechanical Ventilation
During The 2009 Influenza A (H1N1) Pandemic. Crit
Care. 2011;15(4):2-12.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Marchiori R, Bredt CSO, Campos MMF, Negretti F, Du-
arte PAD. Influenza pandémica A/H1N1: andlise com-
parativa de alteragdes histopatoldgicas pulmonares.
Einstein. 2012;10(3):306-11.

Nin N, Rodriguez OS, Ver LS, Cardinal P, Ferruelo A,
Soto L, et al. Lung histopathological findings in fa-
tal pandemic influenza A (H1N1). Med Intensiva.
2012;36(1):24-31.

Toufen Jr C, Costa ELV, Hirota AS, Li HY, Amato MBP,
Carvalho CRR. Follow-up after acute respiratory dis-
tress syndrome caused by influenza a (H1N1) virus
infection. Clinics. 2011;66(6):933-7.

Quispe-Laime AM, Fiore C, Gonzalez-Ros MN, Bet-
tini JE, Rolfo VE, Campagne CG, et al. Capacidad de
difusion pulmonar y calidad de vida alos 6 meses del
alta de la unidad de cuidados intensivos en sobrevivi-
entes a sindrome de distrés respiratorio agudo por
influenza A HIN1. Med Intensiva. 2012;6(1):15-23.

Pereira CAC. Espirometria. ] Bras Pneumol.
2002;28(3);1-82.

Lenzi L, Mello AM, Silva LR, Grochocki MH, Pontarolo
R. Pandemic influenza A (H1N1) 2009: risk factors for
hospitalization. ] Bras Pneumol. 2012;38(1):57-65.

World Health Organization. Global Database on Body
Mass Index [cited 2014 Jan 23]. Available from: http://
apps.who.int/bmi/index.jsp.

Girard MP, Tam J§, Assossou OM, Kieny MP. The 2009
A (H1N1) influenza virus pandemic: a review. Vaccine.
2010;28(31):4895-902.

Amorim VB, Rodrigues RS, Barreto MM, Zanetti G,
Hochhegger B, Marchiori E. Pneumonia por virus in-
fluenza A (H1N1): aspectos na TCAR. ] Bras Pneumol.
2013;39(3):323-9.

Cugini DM, Silva FPA, Ettori H, Krumenauer MZ,
Moreira ME, Paulucci RS. Perfil epidemiolégico dos
casos de influenza A HIN1 em Taubaté - SP. BEPA.
2010;7(81):17-25

Nicolini A, Claudio S, Rao F, Ferrera L, Isetta M,
Bonfiglio M. Pneumonia associada a influenza A
(H1N1).]J Bras Pneumol. 2011;37(5):621-7.

Zarogoulidis P, Kouliatsis G, Papanas N, Spyratos D, Con-
stantinidis TC, Kouroumichakis |, et al. Long-term respi-
ratory follow-up of HIN1 infection. Virol ]. 2011; (8): 1-8.

Fisioter Mov. 2016 Oct/Dec;29(4):805-11



Pulmonary function in patients with pandemic HIN1

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Lenzi L, Silva LR, Mello AM, Grochocki MHC, Pontarolo
R. Fatores relacionados ao dbito pela Influenza Pan-
démica A (H1N1) 2009 em pacientes tratados com
Oseltamivir. Rev Bras Enferm. 2013;66(5):715-21.

Carneiro M, Trench FJP, Waib LF, Pedro FL, Motta F.
Influenza HIN1 2009: revisdo da primeira pandemia
do século XXI. Rev AMRIGS. 2010;54(2):206-13.

Costa D, Barbalho MC, Miguel GPS, Forti EMP, Azevedo
JLMC. The impact of obesity on pulmonary function in
adult women. Clinics (Sao Paulo). 2008;63(6):719-24.

Soares KKD, Gomes ELFD, Beani Jr A, Oliveira LVF,
Sampaio LMM, Costa D. Avaliacdo do desempenho
fisico e funcional respiratério em obesos. Fisioter Mov.
2011;24(4):697-704.

Huttunen R, Syrjanen ]. Obesity and the risk
and outcome of infection. Int ] Obes (Lond).
2013;37(3):333-40.

Luyt CE, Combes A, Becquemin MH, Aubry CB, Hatem
S, Brun AL, et al. Long-term outcomes of pandemic
2009 Influenza A(H1N1)-associated severe ARDS.
Chest. 2012;142(3):583-92.

Aviram G, Bar-Shai A, Sosna ], Rogowski O, Rosen G,
Weinstein |, et al. HIN1 Influenza: Initial Chest Radio-
graphic Findings in Helping Predict Patient Outcome.
Radiology. 2010;255(1):252-9.

Verrastro CGY, Abreu Jr L, Hitomi DZ, Antonio EP,
Neves RA, D’Ippolito G. Manifestagdes da infec¢do pelo
novo virus influenza A (H1N1) na tomografia com-
putadorizada de térax. Radiol Bras. 2009;42(6):343-8.

Liu W, Peng L, Liu H, Hua S. Pulmonary Function and
Clinical Manifestations of Patients Infected with Mild
Influenza A Virus Subtype HIN1: A One-Year Follow-
Up. PLoS One. 2015;10(7):1-6.

Edgeworth D, Brohan ], O’Neill S, Maher M, Breen D,
Murphy D. Pulmonary sequelae of severe HIN1 infec-
tion treated with high frequency oscillatory ventila-
tion. Ir Med ].2013;106(8):249-52.

Received in 06/22/2015
Recebido em 22/06/2015

Approved in 12/14/2015
Aprovado em 14/12/2015

Fisioter Mov. 2016 Oct/Dec;29(4):805-11

811






