








Statistical Analysis

Discrete variables are expressed as counts (percentage) and
continuous variables as means = SD or medians with 25th to 75th
interquartile range (IQR). For the demographic and clinical char-
acteristics of the patients, differences between groups were
assessed using the 2 test and the Fisher exact test for categoric
variables and the Student ¢ test or Mann-Whitney U test for con-
tinuous variables. Cox proportional hazards regression analysis
was used to assess the impact of independent variables on ICU
mortality across time. Variables significantly associated with mor-
tality in the univariate analysis were entered in the model. To
avoid spurious associations, variables entered in the regression
models were those that showed a relationship in univariate analy-
sis (P .05) or a plausible relationship with the dependent vari-
able. Results are presented as hazard ratio (HR) and 95% CI.
Potential explanatory variables were checked for colinearity prior
to inclusion in the regression models using the tolerance and vari-
ance inflation factor. Data analysis was performed using SPSS
for Windows, version 15.0 (SPSS, Inc; Chicago, Illinois).

RESULTS

Six hundred forty-five ICU patients with A(HIN1)
virus infection with severe respiratory failure in
148 hospitals in Spain were analyzed in this study.
All patients were confirmed by real-time PCR for
A(HIN1) and were being cared for in an ICU. Median
days from symptoms onset to hospital admission and
days from hospitalization to ICU admission were
4 and 1, respectively. Of these patients, 356 were men
(55.2%) with a median age of 43 (IQR 34-54) years,
and 555 (86%) were younger than 60 years. The mean
APACHE II score was 13.8 = 7.2 and the mean SOFA
score was 5.6 3.6 on admission. Comorbidities were
present in 449 patients (69.6%). Obesity (n = 209;
36.5%), COPD (n=90; 15.7%), and asthma (n = 70;
12.2%) were the main comorbidities reported.

Primary viral pneumonia was documented in
354 patients (54.8%). In 113 patients (17.5%), another
pathogen was isolated at ICU admission and patients
were considered to have CARC. Quantitative endotra-
cheal aspirate in 65.5%, urinary antigen in 23%, blood
cultures in 6.2%, serology in 4.4%, and pleural fluid
culture in 0.9% tested positive in the patients where
CARC was documented. Postmortem studies were
available in only 13 patients (2.3%). S pneumoniae in
62 patients (54.8%) was identified as the most prevalent
bacteria, followed by S aureus in nine patients (8%).
Aspergillus spp was identified from deep respiratory
samples in 10 patients (8.8%), six presented halo or
an air-crescent sign considered probable on CT scan,
and two had confirmed lung histopathology (definite).
Table 1 details the prevalence of pathogens isolated
in patients with coinfection.

Patients with CARC were older (47.5*15.7
vs 43.8 = 14.2 years, P <.05) and presented a higher
score on the APACHE II (16.1*+7.3 vs 13.3*+7.1,
P <.05) and SOFA scores (7.0 *+3.8 vs 5.2+ 3.5,
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Table 1—Pathogens Isolated in Patients With A(HIN1)
Virus Infection With CARC

Pathogens No. % Definitive Probable Unproven
Streptococcus pneumoniae 62 54.8 6 56 .
Aspergillus sp 10 88 2 6b 2
Pseudomonas aeruginosa 9 8.0 9
Staphylococcus aureuse 9 8.0 2 7
Streptococcus pyogenes 6 53 6
Acinetobacter baumannii 4 3.5 4
Klebsiella pneumoniae 4 35 4
Haemophilus influenza/ 3 26 3

Moraxella catarrhalis
Legionella pneumophila 2 18 1 1
Enterococcus faecium 1 09 1
Escherichia coli 1 09 1
Chlamydophila 1 09 1

pneumoniae
Mycoplasma 1 09 1

pneumoniae

A(HIN1) = pandemic 2009 influenza A(HIN1); CARC = community-
acquired respiratory coinfection.

“Histopathologic confirmation.

bCT scan findings compatible with invasive Aspergilosis.

None methicillin-resistant Staphylococcus aureus.

P <.05) at admission. No differences in comorbidi-
ties were observed. Additional demographic data and
clinical characteristics of patients with A(HIN1) with
and without CARC are presented in Table 2. Table 3
displays the comparison of comorbidities for patients
with or without CARC in the five pathogens more
frequently isolated. No differences in comorbidities
were observed except for Aspergillus spp, which was
more frequently isolated in COPD patients.

Patients with CARC required vasopressors (63.7%
vs 39.3%, P < .05) and invasive mechanical ventilation
(69% vs 58.5%, P <.05) more frequently than those
who did not present (Table 4). The incidence of
hospital-acquired pneumoniae (n =53, 9.1%) was
not significantly different between the two groups
(9.1% vs 9.2%, P = .9). Length of ICU stay in survi-
vors was 3 days longer in patients who had CARC
compared with patients who did not (11 [IQR 5-23]
vs 8 [IQR 4-17] days, P =.01).

Empiric antiviral treatment was administered in
620 of the 645 patients (96.1%) and was less fre-
quently administered in patients with CARC (97.0%
vs 92.0%, P<.05) and with a delayed administration
(5.3£3.7 vs 45*2.7 P<.05). Empiric antibiotic
therapy was administered in all patients; however,
empiric antifungal therapy was administered in only
one patient who presented CARC with Aspergillus spp.
CARC was associated with increased ICU mortality
(26.2% vs 15.5%; OR, 1.94; 95% CI, 1.21-3.09); When
ICU mortality was investigated according to pathogen,
only Aspergillus spp was significantly associated with
increased ICU mortality in the multivariate analysis
(50.0% vs 18.4%; OR, 4.42; 95% CI, 1.26-15.54). A Cox
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Table 2—Comparison of Demographic and Clinical Characteristics Among Patients With A(HIN1)
Virus Infection With or Without CARC

Variables Only A(HIN1) (n=532) Coinfection (n =113) P Value
Age,y 43.8+14.2 4758 +15.7 .01
Days from symptoms onset to hospital admission, median (IQR) 2 (4-5.75) 2 (4-5) 9
Days from hospitalization to ICU admission, median (IQR) 1(1-2) 1(1-2) 9
Male sex 287 (53.9) 69 (61.1%) 1
APACHE 1II score 13.3+7.1 16.1+7.3 .001
SOFA score 5.2 +3.5 7.0x3.8 .001
COPD 81 (15.2) 72 (19.5) 2
Asthma 66 (12.4) 13 (11.5) 8
CHF 38(7.1) 8(7.1) 9
Chronic renal disease 26 (4.9) 2(1.8) 2
DM 64 (12.0) 13 (11.5) 9
Obesity 108 (20.3) 20 (17.7) .6
Autoimmune disorders 18 (3.4) 2(1.8) 5
Hematologic disease 33(6.2) 7(6.2) 9
Neuromuscular disease 21 (3.9) 4(3.5) 9
HIV infection 12 (2.3) 5(4.4) 8

Data are presented as mean = SD or No. (%), unless indicated otherwise. APACHE = Acute Physiology and Chronic Health Evaluation; CHF = chronic
heart failure; DM = diabetes mellitus; IQR = interquartile range; SOFA = Sequential Organ Failure Assessment. See Table 1 legend for expansion

of other abbreviations.

regression analysis adjusted by severity (APACHE II
score) and the presence of comorbid conditions did
not identify that coinfection was significantly associ-
ated with ICU mortality (HR, 1.18; 95% CI, 0.76-1.84;
P = .45) (Fig 1). Similar results were observed when
adjusting for the most frequent pathogens isolated
and when patients with Aspergillus spp isolation were
excluded. In addition, early vs late differences in mor-
tality were analyzed to evaluate the impact of 15-, 30-,
and 60-day mortality, and no differences were noted
(HR, 1.24, 95% CI, 0.72-2.13; HR, 1.16, 95% CI
0.72-1.87; HR, 1.19, 95% CI, 0.76-1.86, respectively).

DiscussioN

The main finding of this study is that the presence
of CARC in patients hospitalized with a severe pre-
sentation of A(HIN1) was uncommon. S pneumoniae
accounted for more than one-half of the episodes of
coinfection. Although it was not associated with sig-
nificantly increased mortality rates, coinfection was
associated with longer and greater resource consump-
tion, as defined by longer ICU stay.

The fatal outcome of A(H1IN1) infection'® is deter-
mined partly by the degree to which the influenza
virus depresses local and general pulmonary defense
mechanisms, and partly by the virulence and nature
of the bacteria that invade the tissues in the wake of
the specific virus. There is some controversy about
the presence of coinfection and its association with
severity. Although previous reports failed to prove
such a correlation,2”2® Palacios et al3 studied swab
samples from 199 patients affected by A(HIN1) and
discovered an association with A(HIN1) severity of
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illness and S pneumoniae CARC. Interestingly, the
association with severity was not further explored with
mortality. In our study, mortality was not increased
in patients who presented with coinfection. This fact
reinforces the role of the virus in causing critical ill-
ness and, as a consequence, the potential importance
of pandemic vaccination.

In an analysis of lung tissue specimens from 77 con-
firmed fatal cases of A(HIN1) in the United States in
which deaths occurred from May 1 to August 20, 2009,
CARC was present in 22 cases (29%). Of the 22 cases
with CARC, 10 were caused by S pneumoniae, seven
by S aureus, six by S pyogenes, two by Streptococcus
mitis, and one by H influenzae. In four cases there were
multiple pathogens. These fatal cases were defined as
influenza-like illness or by postmortem findings, sug-
gesting viral pneumonia and laboratory-confirmed
A(HIN1) by real-time reverse-transcriptase PCR.
Nevertheless, this information should be evaluated
cautiously because this report summarized cases
that did not come from a systematic sample and
might not be representative of all A(HIN1) deaths
or all A(HIN1) deaths associated with bacterial pneu-
monia. Moreover, not all potential pathogens were
evaluated, patient information was limited, and eval-
uation of coinfections was performed at autopsy. Our
findings are similar to those in this report in terms
of coinfection with common bacterial pathogens:
S pneumoniae and S aureus. Additionally, group A
streptococci are a rare but severe cause of community-
acquired pneumonia® and have been associated with
fatal cases of influenza.! In our series, group A strep-
tococci represented 5.3% of the coinfections.

In our study, S aureus coinfection was present in
8% of patients and was the third most frequently
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Table 3—Comparison of Comorbidities and Mortality in Patients With A(HIN1) Virus Infection With
CARC According to the Five Pathogens More Frequently Isolated

Variables S pneumoniae (n = 62) Aspergillus sp (n=10) S aureus (n=19) P aeruginosa (n=9) S pyogenes (n=6)
COPD 13 (21) 4 (40)2 0 2(22.2) 1(16.7)
Asthma 9(14.5) 3(30) 0 0 0
CHF 5(8.1) 1(10) 0 0 0
Chronic renal disease 1(1.6) 0 0 1(11.1) 0
DM 9(14.5) 2 (20) 0 2(22.2) 0
Obesity 9(14.5) 4 (40) 1(11.1) 1(11.1) 0
Autoimmune disorders 1(1.6) 0 0 0 0
Hematologic disease 5(8.1) 1(10) 0 0 0
Neuromuscular disease 3 (4. 8) 0 0 1(11.1) 0
HIV 3 (4.8 1(10) 0 0 1(16.7)
ICU mortality 13 (21. O) 5 (50)2 1(11.1) 4 (44.4) (33.3)

Data are presented as No. (%). See Table 1 and 2 legends for expansion of abbreviations.

P <.05.

isolated bacteria, but none was methicillin-resistant
S aureus (MRSA). A retrospective study of influenza-
related childhood deaths in the United States in the
2003-2004 season found S aureus to be the most
common bacterial agent, accounting for 46% of isolates,
>50% of which were MRSA.!! Surveillance for severe
influenza-related S aureus community-acquired pneu-
monia in the United States during the 2003-04 sea-
son recorded 17 cases (88% MRSA) and five deaths
(four with MRSA), and a median age of 21 years®;
laboratory evidence of influenza infection was avail-
able for ~75%.

Interestingly, in 10 patients (two definite fatal
infections), Aspergillus spp, and in nine patients,
Pseudomonas aeruginosa, were isolated from deep
respiratory samples. In the present study, patients
with CARC were older. Ageing has been considered
a contributor to CARC on the basis of deteriorated
immune response. Despite the fact that mortality
after day 20 seemed to split in the survival analysis,
this difference was not statistically significant when
adjusting for potential confounders, including age
and comorbid conditions. This suggests that coinfec-
tion may be a marker for more vulnerable patients. In
addition, determining the role played by the immune
response in combating severe viral infections is not

Table 4—Initial Treatment Among Patients With
A(HINI) Virus Infection With or Without CARC

Only A(HIN1) Coinfection
Variables (n=>532) (n=113) P Value
Invasive mechanical 311 (58.5) 78 (69.0) <.05
ventilation

Vasopressor drugs 209 (39.3) 72 (63.7) <.01
Hemofiltration 33 (6.2) 12 (10.6) 1
Dialysis 13(2.4) 6(5.3) 1
Prone positioning 70 (13.2) 14 (12.4) 9
Corticosteroids 220 (41.4) 47 (41.6) 9

Data are presented as No. (%). See Table 1 legend for expansion of

abbreviations.
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easy, although understanding it is important for devel-
oping strategies for clinical management. Patients
affected by A(HIN1) infection have an abnormal
immune response. Bermejo-Martin et al®® recently
reported that severe A(HIN1) infection with respira-
tory involvement is characterized by an early secre-
tion of Th17 and Thl cytokines usually associated
with cell-mediated immunity. Additionally, To et al*
demonstrated a slower control of viral load and
immunodysregulation (excessive cytokine activation)
in patients with severe presentation (ARDS-death
group) when compared with a mild-disease group.
Bacteria, fungi, and viruses are all potential invaders
in immunosuppressed patients. Moreover, fungal
infection represents a significant cause of morbid-
ity and mortality. The lifelong immunosuppression
they undergo makes them vulnerable to nosoco-
mial, endemic, and newly recognized fungal patho-
gens. Finally, the cause of the synergy between the
influenza virus and CARC is poorly understood. Stud-
ies in animal models have proposed that pathologic
changes were initiated by the infectious agents and
regulated by host immune responses, including the
Toll-like receptor-mediated signaling pathway. Con-
centrations of tumor necrosis factor-o, IL.-6, mac-
rophage inflammatory protein 2 (functionally similar
to IL-8 in humans), and regulated on activation, nor-
mal T expressed and secreted increased significantly
in the lungs of coinfected animals.?

In our series, an association with Aspergillus spp coin-
fection and COPD was observed. The role of such
pathogens in COPD patients has been documented
previously, with one result an increased mortality.3
Invasive Aspergillus infection is extremely rare in
the presence of normal immunity. Patients with COPD
may be at risk of developing pulmonary Aspergillus
infection. In the present study, only one patient who
presented with CARC with Aspergillus spp received
empiric antifungal therapy. Therefore, CARC with
Aspergillus spp should be considered a diagnostic
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FIGURE 1. Cox regression analysis for patients who presented or did not present with community-acquired respiratory coinfection
and were infected with pandemic 2009 influenza A(H1IN1). (Censored at 60 days.) HIN1 = pandemic 2009 influenza A(HIN1);

CARC = community-acquired respiratory coinfection.

possibility in patients with nonresolving A(HINTI).
Nevertheless, because the diagnosis of definitive inva-
sive aspergillosis requires histopathologic confirma-
tion, further investigation should be carried out to
determine the exact impact of such pathogens.

The present study has several potential limitations
that should be addressed. First, this was an observa-
tional, noninterventional study in which detailed causes
of death were not recorded. Second, the diagnosis
of viral infection was based on nasopharyngeal-swab
where the determination of viral load measurement
was not performed. It has been reported that nasal
PCR can remain positive for weeks after clinical reso-
lution of A(HIN1). Because viral lung infection was not
documented, we cannot really be sure which episodes
were coinfection and which were bacterial infection fol-
lowing an earlier A(HIN1) infection. However, within
the 8 weeks’ peak of the 2009 pandemic, most patients’
clinical presentation, CT scans, and biomarkers
(eg, lactate dehydrogenase), were all consistent with
viral pneumonia. Third, only adults admitted to Span-
ish ICUs were included; therefore, our results might
not be generalized to other countries or to children.

Prescription practices were chosen in accordance
with local protocols. Similarly, techniques of pathogen
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identification, including aspergillosis, were not stan-
dardized, and were mainly based on tracheal aspi-
rate obtained immediately after intubation rather than
on invasive techniques. During the 2009 pandemic,
BAL was not performed systematically because of the
high risk of generating aerosols. The use of broncho-
scopic lavage, protected specimen brushing, or trans-
bronchial or ¢rans-thoracic lung biopsies have potential
risks in severe hypoxemic intubated patients and are
uncommon for standard management of patients with
severe community-acquired pneumonia.'™?” Neverthe-
less, such invasive techniques are indicated in superin-
fections or nonresolving pneumonia.® In addition, the
implementation of postmortem studies was margin-
ally implemented; therefore, definitive diagnosis for
Aspergillus spp was confirmed in two patients. Finally,
the isolation of other types of influenza viruses was
not investigated, but during the present pandemic,
99% were influenza A: 0.03% influenza A(H1);
0.07% A(H1IN1); 0.125 influenza A(H3); 0.3% influ-
enza A(H3N2), and 99% A(H1N1); the other influ-
enza viruses were 1.2% influenza B and 0.09%
influenza C.% Several authors* have reported the
presence of a lethal synergism between seasonal
influenza virus and S pneumoniae, which likely
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accounts for excess mortality from secondary bacterial
pneumonia during influenza epidemics. This effect
was specific for viral infection preceding bacterial
infection. This was not shown in the present study.

CONCLUSIONS

In summary, we report that CARC was uncommon
among patients with A(HIN1) in the ICU. We docu-
mented a statistically significant association between
bacterial coinfection and higher health-care resources
consumption, but there was not a statistically sig-
nificant association between bacterial coinfection and
ICU mortality. Whereas S pneumoniae was present
in more than one-half of coinfection episodes, sug-
gesting that they would be prevented by widespread
pneumococcal vaccination, our findings reinforce the
role of the virus in causing critical illness.

ACKNOWLEDGMENTS

Author contributions: Dr Martin-Loeches: contributed to study
design, patient recruitment coordination, analysis and interpreta-
tion of data, assistance in writing the article, and approval of the
final version of the article.

Dr Sanchez-Corral: contributed to data acquisition, analysis, and
approval of the final version of the article.

Dr Diaz: contributed to study conception, design, analysis and
interpretation of data, final revision and approval of the final ver-
sion of the article.

Dr Granada: contributed to data acquisition, analysis, and approval
of the final version of the article.

Dr Zaragoza: contributed to data acquisition, analysis, and approval
of the final version of the article.

Dr Villavicencio: contributed to data acquisition, analysis, and
approval of the final version of the article.

Dr Albaya: contributed to data acquisition, analysis, and approval
of the final version of the article.

Dr Cerdd: contributed to data acquisition, analysis, and approval
of the final version of the article.

Dr Cataldn: contributed to data acquisition, analysis, and approval
of the final version of the article.

Dr Luque: contributed to data acquisition, analysis, and approval
of the final version of the article.

Dr Paredes: contributed to data acquisition, analysis, and approval
of the final version of the article.

Dr Navarrete: contributed to data acquisition, analysis, and approval
of the final version of the article.

Dr Rello: contributed to study conception, design, analysis and
interpretation of data, final revision and approval of the final ver-
sion of the article.

Dr Rodriguez: contributed to study conception, design, analysis
and interpretation of data, and final revision and approval of the
final version of the article.

Financial/nonfinancial disclosures: The authors have reported
to CHEST that no potential conflicts of interest exist with any
companies/organizations whose products or services may be dis-
cussed in this article.

Additional Information: The e-Appendix can be found in the
Online Supplement at http://chestjournal.chestpubs.org/content/
139/3/555/suppl/DCL.

REFERENCES

1. Pérez-Padilla R, de la Rosa-Zamboni D, Ponce de Leon S,
et al; INER Working Group on Influenza. Pneumonia and

www.chestpubs.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

respiratory failure from swine-origin influenza A (HIN1) in
Mexico. N Engl] Med. 2009;361(7):680-689.

. Rello ], Rodriguez A, Ibafiez P, et al; HIN1 SEMICYUC

Working Group. Intensive care adult patients with severe
respiratory failure caused by Influenza A (HIN1)v in Spain.
Crit Care. 2009;13(5):R148.

. Kumar A, Zarychanski R, Pinto R, et al; Canadian Critical

Care Trials Group HIN1 Collaborative. Critically ill patients
with 2009 influenza A(HIN1) infection in Canada. JAMA.
2009:302(17):1872-1879.

. Webb SA, Pettild V, Seppelt I, et al; ANZIC Influenza

Investigators. Critical care services and 2009 HINI influenza
in Australia and New Zealand. N Engl | Med. 2009;361(20):
1925-1934.

. Estenssoro E, Rios FG, Apezteguia C, et al. Pandemic 2009

Influenza A in Argentina: a study of 337 patients on mechanical
ventilation. Am. J. Respir. Crit Care Med. 2010;182(1):41-48.

. Hall MW. Inflammatory diseases of the respiratory tract (bron-

chitis, influenza, bronchopneumonia, lobar pneumonia). In:
Communicable Diseases. Vol. IX. The Medical Department
of the United States Army in the World War. Washington, DC:
The Surgeon General’s Office; 1928.

. Brundagé JF. Interactions between influenza and bacterial

respiratory pathogens: implications for pandemic prepared-
ness. Lancet Infect Dis. 2006;6(5):303-312.

. Morens DM, Fauci AS. The 1918 influenza pandemic: insights

for the 21st century. | Infect Dis. 2007;195(7):1018-1028.

. McCullers JA. Insights into the interaction between influenza

virus and pneumococcus. Clin Microbiol Rev. 2006;19(3):
571-582.

Simonsen L. The global impact of influenza on morbidity and
mortality. Vaccine. 1999;17(Suppl 1):S3-S10.

Bhat N, Wright ]G, Broder KR, et al; Influenza Special Inves-
tigations Team. Influenza-associated deaths among children
in the United States, 2003-2004. N Engl | Med. 2005;353(24):
2559-2567.

Knaus WA, Draper EA, Wagner DP, Zimmerman [E.
APACHE II: a severity of disease classification system.
Crit Care Med. 1985;13(10):818-829.

Vincent JL, Moreno R, Takala J, et al. The SOFA (Sepsis-
Related Organ Failure Assessment) score to describe
organ dysfunction/failure. On behalf of the Working Group
on Sepsis-Related Problems of the European Society of
Intensive Care Medicine. Intensive Care Med. 1996;22(7):
707-710.

World Health Organization. CDC protocol of realtime RTPCR
for influenza A(HIN1). http://www.who.int/csr/resources/
publications/swineflu/realtimeptper/en/index.html. Accessed
September 4, 2009.

Jamieson DJ, Honein MA, Rasmussen SA, et al; Novel
Influenza A (HIN1) Pregnancy Working Group. HIN1 2009
influenza virus infection during pregnancy in the USA. Lancet.
2009;374(9688):451-458.

Bruneel F, Hocqueloux L, Alberti C, et al. The clinical spec-
trum of severe imported falciparum malaria in the intensive
care unit: report of 188 cases in adults. Am | Respir Crit Care
Med. 2003;167(5):684-689.

American Thoracic Society; Infectious Disease Society
of America. Guidelines for the management of adults with
hospital-acquired, ventilator-associated, and healthcare-
associated pneumonia. Am | Respir Crit Care Med. 2005;
171(4):388-416.

Rello J, Bodi M, Mariscal D, et al. Microbiological testing and
outcome of patients with severe community-acquired pneu-
monia. Chest. 2003;123(1):174-180.

Bartlett JG, Dowell SF, Mandell LA, File TM Jr, Musher DM,
Fine M]; Infectious Diseases Society of America. Practice

CHEST /139 /3/MARCH, 2011 561


http://www.who.int/csr/resources/publications/swineflu/realtimeptpcr/en/index.html
http://www.who.int/csr/resources/publications/swineflu/realtimeptpcr/en/index.html
http://chestjournal.chestpubs.org/content/139/3/555/suppl/DC1
http://chestjournal.chestpubs.org/content/139/3/555/suppl/DC1
www.chestpubs.org

20.

21.

22.

23.

24.

25.

26.

27.

28.

562

guidelines for the management of community-acquired
pneumonia in adults. Clin Infect Dis. 2000;31(2):347-382.
Alfageme I, Aspa [, Bello S, et al; Grupo de Estudio de la
Neumonia Adquirida en la Comunidad. Area de Tuberculosis
e Infecciones Respiratorias (TIR)-SEPAR;. Guidelines for the
diagnosis and management of community-acquired pneumonia.
Spanish Society of Pulmonology and Thoracic Surgery (SEPAR)
[in Spanish]. Arch Bronconeumol. 2005;41(5):272-289.
Mandell LA, Wunderink RG, Anzueto A, et al; Infectious Dis-
eases Society of America; American Thoracic Society. Infec-
tious Diseases Society of America/American Thoracic Society
consensus guidelines on the management of community-
acquired pneumonia in adults. Clin Infect Dis. 2007:44(Suppl 2):
S27-S72.

Rello J, Diaz E, Rodriguez A, et al. Protocol management of
severe acute respiratory failure in patients with primary viral
pneumonia with the new influenza virus A (HIN1) in ICU
[in Spanish]. www.msc.es/profesionales/saludPublica/gripeA/
guiasProtocolosInf/pdf/ProtocoloGripeAenUCLpdf. Accessed
August 7, 2009.

Woodhead MA, Arrowsmith |, Chamberlain-Webber R,
Wooding S, Williams I. The value of routine microbial investi-
gation in community—acquired pneumonia. Respir Med. 1991;
85(4):313-317.

Herbrecht R, Denning DW, Patterson TF, et al; Invasive
Fungal Infections Group of the European Organisation
for Research and Treatment of Cancer and the Global
Aspergillus Study Group. Voriconazole versus amphotericin
B for primary therapy of invasive aspergillosis. N Engl | Med.
2002:347(6):408-415.

Bellomo R, Ronco C, Kellum JA, Mehta RL, Palevsky P; Acute
Dialysis Quality Initiative workgroup. Acute renal failure -
definition, outcome measures, animal models, fluid therapy
and information technology needs: the Second International
Consensus Conference of the Acute Dialysis Quality Initiative
(ADQI) Group. Crit Care. 2004:8(4):R204-R212.

Centers for Disease Control and Prevention. HIN1 flu.
www.cde.gov/hlnlflu/eva/tamiflu htm. Accessed June 5, 2009.
Vaillant L, La Ruche G, Tarantola A, Barboza P; Epidemic
intelligence team at InVS. Epidemiology of fatal cases asso-
ciated with pandemic HINI influenza 2009. Euro Surveill.
2009:14(33): 14-33.

Morens DM, Taubenberger JK, Fauci AS. Predominant role
of bacterial pneumonia as a cause of death in pandemic

29.

30.

31.

32.

33.

34.

35.

36.

38.

39.

40.

influenza: implications for pandemic influenza preparedness.
J Infect Dis. 2008;198(7):962-970.

Hackett S, Hill L, Patel J, et al. Clinical characteristics of
paediatric HIN1 admissions in Birmingham, UK. Lancet.
2009:374(9690):605.

System Influenza Surveillance in Spain [in Spanish]. Palacios G,
Hornig M, Cisterna D, et al. Streptococcus pneumoniae coin-
fection is correlated with the severity of HIN1 pandemic
influenza. PLoS ONE. 2009;4(12):e8540.

Al-Kaabi N, Solh Z, Pacheco S, Murray L, Gaboury I, Le Saux N.
A comparison of group A streptococcus versus Streptococcus
pneumoniae pneumonia. Pediatr Infect Dis |. 2006;25(11):
1008-1012.

Hageman JC, Uyeki TM, Francis [S, et al. Severe community-
acquired pneumonia due to Staphylococcus aureus, 2003-04
influenza season. Emerg Infect Dis. 2006;12(6):894-899.
Bermejo-Martin JF, Ortiz de Lejarazu R, Pumarola T, et al.
Thl and Th17 hypercytokinemia as early host response signa-
ture in severe pandemic influenza. Crit Care. 2009;13(6):R201.
To KK, Hung IF, Li IW, et al. Delayed clearance of viral
load and marked cytokine activation in severe cases of pan-
demic HIN1 2009 influenza virus infection. Clin Infect Dis.
2010;50(6):850-859.

Seki M, Yanagihara K, Higashiyama Y, et al. Immunokinetics
in severe pneumonia due to influenza virus and bacteria coin-
fection in mice. Eur Respir . 2004;24(1):143-149.

Rello J, Esandi ME, Mariscal D, Gallego M, Domingo C,
Valles ]. Invasive pulmonary aspergillosis in patients with
chronic obstructive pulmonary disease: report of eight cases
and review. Clin Infect Dis. 1998;26(6):1473-1475.

. British Thoracic Society Standards of Care Committee. BTS

guidelines for the management of community acquired
pneumonia in adults. Thorax. 2001;56(Suppl 4):1V1-1V64.
Woodhead M, Blasi F, Ewig S, et al; European Respiratory
Society; European Society of Clinical Microbiology and Infec-
tious Diseases. Guidelines for the management of adult lower
respiratory tract infections. Eur Respir J. 2005;26(6):1138-1180.
System influenza surveillance in Spain [in Spanish]. http:/
vgripe.isciii.es/gripe. Accessed May 20, 2009.

Walter ND, Taylor TH, Shay DK et al; Active Bacterial Core
Surveillance Team. Influenza circulation and the burden of
invasive pneumococcal pneumonia during a non—pandemic
period in the United States. Clin Infect Dis. 2010;50(2):
175-183.

Original Research


http://vgripe.isciii.es/gripe
http://vgripe.isciii.es/gripe
www.msc.es/profesionales/saludPublica/gripeA/guiasProtocolosInf/pdf/ProtocoloGripeAenUCI.pdf
www.msc.es/profesionales/saludPublica/gripeA/guiasProtocolosInf/pdf/ProtocoloGripeAenUCI.pdf
www.cdc.gov/h1n1flu/eua/tamiflu.htm

Online Supplement

Community-Acquired Respiratory
Coinfection in Critically lll Patients Infected
With Pandemic 2009 Influenza A(H1N1)
Virus Infection

Ignacio Martin-Loeches, MD, PhD; Ana Sanchez-Corral, MD; Emili Diaz, MD, PhD;
Rosa Maria Granada, MD; Rafael Zaragoza, MD; Christian Villavicencio, MD;
Antonio Albaya, MD; Enrigue Cerda, MD,; Rosa Maria Catalan, MD; Pilar Luque, MD;
Amparo Paredes, MD, Inés Navarrete, MD; Jordi Rello, MD, PhD;

Alejandro Rodriguez, MD, PhD; and H 1 N 1 SEMICYUC Working Group

e-Appendixl. HIN1 SEMICYUC Working Group investigators

Andalucia:

Pedro Cobo (Hospital Punta de Europa, Algeciras); Javier Martins (Hospital Santa Ana Motril, Granada);
Cecilia Carbayo (Hospital Torrecardenas, Almeria);Emilio Robles-Musso, Antonio Cardenas,Javier Fierro
(Hospital del Poniente, Almeria); Ocafna Fernandez (Hospital Huercal — Overa, Almeria); Rafael Sierra (Hospital
Puerta del Mar, Cadiz); M*® Jesus Huertos (Hospital Puerto Real, Cadiz); Juan Carlos Pozo, R. Guerrero
(Hospital Reina Sofia, Cordoba); Enrique Marquez (Hospital Infanta Elena, Huelva); Manuel Rodriguez-
Carvajal (Hospital Juan Ramon Jiménez, Huelva); Antonio Jarefio, (Hospital del SAS de Jerez, Jerez de la
Frontera); José Pomares, José Luis Ballesteros (Hospital Universitario San Cecilio, Granada); Yolanda
Fernandez, Francisco Lobato, José F. Prieto, José Albofedo-Sanchez (Hospital Costa del Sol, Marbella); Pilar
Martinez (Hospital Virgen de la Victoria, Malaga); Miguel Angel Diaz Castellanos, (Hospital Santa Ana de
Motril, Granada); Guillermo Sevilla, (Clinica Sagrado Corazon, Sevilla); José Garnacho-Montero, Rafael
Hinojosa, Esteban Fernandez, (Hospital Virgen del Rocio, Sevilla); Ana Loza, Cristobal Ledn (Hospital
Universitario Nuestra Sefiora de Valme, Sevilla); Angel Arenzana,(Hospital Virgen de la Macarena, Sevilla),
Dolores Ocafia (Hospital de 1a Inmaculada, Sevilla), Inés Navarrete (Hospital Virgen de las Nieves, Granada),

Aragon:

Manuel Luis Avellanas, Arantxa Lander, S Garrido Ramirez de Arellano, MI Marquina Lacueva (Hospital San
Jorge, Huesca); Pilar Luque (Hospital Lozano Blesa, Zaragoza); Ignacio Gonzalez (Hospital Miquel Servet,
Zaragoza); Jose M* Monton (Hospital Obispo Polanco, Teruel); Jose M* Diaz, Pilar Lopez-Reina, Sergio Saez,
(Hospital Virgen de la Salud, Teruel).

Asturias:
Lisardo Iglesias, Carmen Pascual Gonzalez (Hospital Universitario Central de Asturias - HUCA, Oviedo);
Quiroga (Hospital De Cabueiies, Gijon); Agueda Garcia-Rodriguez (Hospital Valle del Nalon, Langreo).

Online supplements are not copyedited prior to posting. 1

© 2010 American College of Chest Physicians. Reproduction of this article is prohibited without written permission from the
American College of Chest Physicians (http://www.chestpubs.org/site/misc/reprints.xhtml). DOI: 10.1378/chest.10-1396



Online Supplement

Baleares:

Lorenzo Socias, Pedro Ibanez, Marcio Borges-Sa; A. Socias, Del Castillo A (Hospital Son LLatzer, Palma de
Mallorca);Ricard Jorda Marcos (Clinica Rotger, Palma de Mallorca); José M Bonell (USP. Clinica Palmaplanas,
Palma de Mallorca); Ignacio Amestaran (Hospital Son Dureta, Palma de Mallorca).

Canarias:

Sergio Ruiz- Santana, Juan José Diaz,(Hospital Dr Negrin, Las Palmas de Gran Canaria); Sison (Hospital
Doctor José Molina, Lanzarote); David Hernandez, Ana Trujillo, Luis Regalado, (Hospital General la Palma,
La Palma); Leonardo Lorente (Hospital Universitario de Canarias, Tenerife); Mar Martin (Hospital de la
Candelaria, Tenerife), Sergio Martinez, J.J.Caceres (Hospital Insular de Gran Canaria).

Cantabria:
Borja Suberviola, P. Ugarte, (Hospital Universitario Marqués de Valdecilla, Santander);

Castilla La Mancha:

Fernando Garcia-Lopez, (Hospital General, Albacete); Angel Alvaro Alonso, Antonio Pasilla (Hospital General
La Mancha Centro, Alcazar de San Juan); M?* Luisa Gémez Grande (Hospital General de Ciudad Real, Ciudad
Real); Antonio Albaya, (Hospital Universitario de Guadalajara, Guadalajara); Alfonso Canabal, Luis Marina,
(Hospital Virgen de la Salud, Toledo).

Castilla y Leon:

Juan B Lépez Messa,( Complejo Asistencial de Palencia, Palencia), M* Jesis Lopez Pueyo (Hospital General
Yagiie, Burgos); Zulema Ferreras, (Hospital Universitario de Salamanca, Salamanca); Santiago Macias, (Hospital
General de Segovia, Segovia); José Angel Berezo, Jests Blanco Varela, (Hospital Universitario Rio Hortega,
Valladolid), Andaluz Ojeda A (Hospital Universitario, Valladolid); Antonio Alvarez Terrero (Hospital Virgen de
la Concha, Zamora), Fabiola Tena Ezpeleta (Hospital Santa Barbara, Soria)

Cataluiia:

Rosa M? Catalan (Hospital General de Vic, Vic); Miquel Ferrer, Antoni Torres (Hospital Clinic, Barcelona);
Sandra Barbadillo (Hospital General de Catalunya — CAPIO, Barcelona); Lluis Cabré (Hospital de Barcelona,
Barcelona); Assumpta Rovira (Hospital General de 1'Hospitalet, L’Hospitalet);Francisco Alvarez-Lerma, Antonia
Vazquez, Joan Nolla (Hospital Del Mar, Barcelona); Francisco Fernandez, Joaquim Ramén Cervell6 (Centro
Meédico Delfos, Barcelona); Rafael Mainéz, J. Ballads, Rosa M* Granada(Hospital de Bellvitge, Barcelona); Jordi
Vallés, Marta Ortiz, C. Guia (Hospital de Sabadell, Sabadell); Fernando Arméstar, Joaquim Paez (Hospital Dos
De Mayo, Barcelona); Jordi Almirall, Xavier Balanzo (Hospital de Mataro, Matard); Jordi Rello, Elena Arnau,
Lluis Llopart, Mercedes Palomar (Hospital Vall d'Hebron, Barcelona); Ifiaki Catalan (Hospital Sant Joan de
Déu, Manresa); Josep M? Sirvent, Cristina Ferri, Nerea Lopez de Arbina (Hospital Josep Trueta, Girona);
Mariona Badia, Montserrat Valverdd- Vidal, Fernando Barcenilla (Hospital Arnau de Vilanova, Lleida); Monica
Magret, (Hospital Sant Joan de Reus, Reus); MF Esteban, José Luna, (Hospital Verge de la Cinta, Tortosa);
Juan M? Nava, J Gonzalez de Molina, (Hospital Universitario Mutua de Terrassa, Terrassa);Zoran Josic
(Hospital de Igualada, Igualada); Francisco Gurri (Hospital Quiron, Barcelona, Alejandro Rodriguez, Thiago
Lisboa, Diego de Mendoza, Sandra Trefler (Hospital Universitario Joan XXIII, Tarragona), Rosa Maria Diaz
(Hospital San Camil . Sant Pere de Ribes, Barcelona)

Online supplements are not copyedited prior to posting. 2

© 2010 American College of Chest Physicians. Reproduction of this article is prohibited without written permission from the
American College of Chest Physicians (http://www.chestpubs.org/site/misc/reprints.xhtml). DOI: 10.1378/chest.10-1396



CHEST Online Supplement

Extremadura:

Narvaez José (Hospital Infanta Cristina, Badajoz), Alberto Fernandez-Zapata, Teresa Recio, Abilio Arrascaeta,
M? José Garcia-Ramos, Elena Gallego (Hospital San Pedro de Alcantara, Caceres); F. Bueno (Hospital Virgen
del Puerto, Plasencia).

Galicia:

M? Lourdes Cordero, José A. Pastor, Luis Alvarez — Rocha (CHUAC, A Coruiia); Dolores Vila, (Hospital Do
Meixoeiro, Vigo); Ana Diaz Lamas (Hospital Arquitecto Marcide, Ferrol); Javier Blanco Pérez, M Ortiz Piquer,
(Hospital Xeral - Calde, Lugo); Eleuterio Merayo, Victor Jose Lopez-Ciudad, Juan Cortez, Eva Vilaboy
(Complejo Hospitalario de Ourense, Ourense); Eva Maria Saborido, (Hospital Montecelo, Pontevedra); Raul
José Gonzalez, (H. Miguel Dominguez, Pontevedra); Santiago Freita, (Complejo Hospitalario de Pontevedra,
Pontevedra).

LaRioja:
José Luis Monzon, Félix Goiii (Hospital San Pedro, Logroiio).

Madrid:

Frutos Del Nogal Saez, M Blasco Navalpotro (Hospital Severo Ochoa, Madrid); M* Carmen Garcia-Torrejon,
(Hospital Infanta Elena, Madrid); César Pérez —Calvo, Diego Lépez( Fundacion Jiménez Diaz, Madrid); Luis
Arnaiz, S.Sanchez- Alonso, Carlos Velayos, (Hospital Fuenlabrada, Madrid); Francisco del Rio, Miguel Angel
Gonzalez (Hospital Clinico San Carlos, Madrid); Maria Cruz Martin, José M* Molina (Hospital Nuestra Sefiora
de América, Madrid); Juan Carlos Montejo, Mercedes Catalan (Hospital Universitario 12 de Octubre, Madrid);
Patricia Albert, Ana de Pablo (Hospital del Sureste, Arganda del rey ); José Eugenio Guerrero, Jaime Benitez
Peyrat (Hospital Gregorio Maraiion, Madrid); Enrique Cerd4, Manuel Alvarez, Carlos Pey, (Hospital Infanta
Cristina, Madrid);Montse Rodriguez, Eduardo Palencia (Hospital Infanta Leonor, Madrid); Rafael Caballero,(
Hospital de San Rafael, Madrid); Rafael Guerrero (Hospital Reina Sofia, Madrid); Concepcioén Vaquero,
Francisco Mariscal, S. Garcia, (Hospital Infanta Sofia, Madrid);Almudena Simén (Hospital Nuestra Sefiora del
Prado, Madrid); Nieves Carrasco, (Hospital Universitario La Princesa, Madrid); Isidro Prieto, A Liétor, R.
Ramos (Hospital Ramoén y Cajal, Madrid);Beatriz Galvan, Juan C. Figueira, M. Cruz Soriano (Hospital La
Paz, Madrid); P Galdés; Barbara Balandin Moreno (Hospital Puerta de Hierro, Madrid); Fernandez del Cabo
(Hospital Monte Principe, Madrid); Cecilia Hermosa, Federico Gordo (Hospital de Henares, Madrid);
Alejandro Algora (Hospital Universitario Fundacion Alcorcon, Madrid); Amparo Paredes( Hospital Sur de
Alcorcon, Madrid); JA Cambronero (Hospital Universitario Principe de Asturias, Madrid); Sonia Gémez-
Rosado, (Hospital de Mostoles, Madrid).

Murcia:

Sofia Martinez (Hospital Santa Maria del Rosell, Murcia); F. Felices Abad, (Hospital Universitario Reina Sofia,
Murcia); Mariano Martinez, (Hospital Universitario Virgen de la Arrixaca, Murcia); Sergio Manuel Buti, Gil
Rueda, Francisco Garcia( Hospital Morales Messeguer, Murcia).

Navarra:
Laura Macaya, Enrique Maravi-Poma, I Jimenez Urra, L Macaya Redin, A Telleria (Hospital Virgen del
Camino, Pamplona); Josu Insansti, (Hospital de Navarra, Pamplona).

Online supplements are not copyedited prior to posting. 3

© 2010 American College of Chest Physicians. Reproduction of this article is prohibited without written permission from the
American College of Chest Physicians (http://www.chestpubs.org/site/misc/reprints.xhtml). DOI: 10.1378/chest.10-1396



Online Supplement

Pais Vasco:

Nagore Gonzalez, Pilar Marco, Loreto Vidaur (Hospital de Donostia, San Sebastian); B. Santamaria,( Hospital
de Basurto, Bilbao); Juan Carlos Vergara, Jose Ramon Iruretagoyena Amiano, (Hospital de Cruces, Bilbao);
Alberto Manzano, (Hospital Santiago Apostol, Vitoria);Carlos Castillo Arenal (Hospital Txagorritxu, Vitoria).

Valencia:

José Blanquer (Hospital Clinic Universitari, Valencia); Roberto Reig Valero, A. Belenger, Susana Altaba
(Hospital General de Castellon, Castellon); Bernabé Alvarez -Sanchez, (Hospital General de Alicante, Alicante);
Santiago Alberto Picos, (Hospital Torrevieja Salud, Alicante); Angel Sanchez-Miralles, (Hospital San Juan,
Alicante); Juan Bonastre, M. Palamo, Javier Cebrian, José Cuniat (Hospital La Fe, Valencia); Belén Romero
(Hospital de Manises, Valencia); Rafael Zaragoza, (Hospital Dr Peset, Valencia); Virgilio Paricio, (Hospital de
Requena, Valencia); Asuncion Marques, S. Sanchez-Morcillo, S. Tormo (Hospital de 1a Ribera, Valencia). J.
Latour (H.G Universitario de Elche, Valencia), M Angel Garcia (Hospital de Sagunto, Castellon),

Online supplements are not copyedited prior to posting. 4

© 2010 American College of Chest Physicians. Reproduction of this article is prohibited without written permission from the
American College of Chest Physicians (http://www.chestpubs.org/site/misc/reprints.xhtml). DOI: 10.1378/chest.10-1396



Community-Acquired Respiratory Coinfection in Critically Ill Patients
With Pandemic 2009 Influenza A(H1N1) Virus

Ignacio Martin-Loeches, Ana Sanchez-Corral, Emili Diaz, Rosa Maria
Granada, Rafael Zaragoza, Christian Villavicencio, Antonio Albaya, Enrique
Cerdda, Rosa Maria Catalan, Pilar Luque, Amparo Paredes, Inés Navarrete,

Jordi Rello, Alejandro Rodriguez and HIN1 SEMICYUC Working Group

Chest 2011;139; 555-562; Prepublished online October 7, 2010;
DOI 10.1378/chest.10-1396

This information is current as of March 8, 2011

Supplementary Material
View e-supplements related to this article at:
http://chestjournal.chestpubs.org/content/suppl/2011/02/24/chest.10-1396.DC1.html

Updated Information & Services
Updated Information and services can be found at:
http://chestjournal.chestpubs.org/content/139/3/555.full.html

References
This article cites 35 articles, 15 of which can be accessed free at:
http://chestjournal.chestpubs.org/content/139/3/555.full.html#ref-list-1

Permissions & Licensing

Information about reproducing this article in parts (figures, tables) or in its entirety can be
found online at:

http://www.chestpubs.org/site/misc/reprints.xhtml

Reprints
Information about ordering reprints can be found online:
http://www.chestpubs.org/site/misc/reprints.xhtml

Citation Alerts
Receive free e-mail alerts when new articles cite this article. To sign up, select the
"Services" link to the right of the online article.

Images in PowerPoint format
Figures that appear in CHEST articles can be downloaded for teaching purposes in
PowerPoint slide format. See any online figure for directions.

AMERICAN COLLEGE OF



http://chestjournal.chestpubs.org/content/139/3/555.full.html
http://chestjournal.chestpubs.org/content/139/3/555.full.html#ref-list-1
http://www.chestpubs.org/site/misc/reprints.xhtml
http://www.chestpubs.org/site/misc/reprints.xhtml

