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Abstract
During March 2009 a novel  virus emerged in Mexico.Background: Influenza A

We describe the clinical picture of the pandemic  (H1N1) InfluenzaInfluenza A
in cancer patients during the 2009 influenza season.

Twelve centers participated in a multicenter retrospectiveMethods: 
observational study of cancer patients with confirmed infection with the 2009
H1N1  virus (influenza-like illness or pneumonia plus positive PCRInfluenza A
for the 2009 H1N1  virus  in respiratory secretions). Clinical dataInfluenza A
were obtained by retrospective chart review and analyzed. 

From May to August 2009, data of 65 patients were collected. MedianResults: 
age was 51 years, 57 % of the patients were female. Most patients (47) had
onco-hematological cancers and 18 had solid tumors. Cancer treatment mainly
consisted of chemotherapy (46), or stem cell transplantation (SCT) (16). Only

19 of 64 patients had received the 2009 seasonal Influenza vaccine. Clinical
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19 of 64 patients had received the 2009 seasonal Influenza vaccine. Clinical
presentation included pneumonia (43) and upper respiratory tract infection (22).
Forty five of 58 ambulatory patients were admitted. Mechanical ventilation was
required in 12 patients (18%). Treatment included oseltamivir monotherapy or
in combination with amantadine for a median of 7 days. The global 30-day
mortality rate was 18%. All 12 deaths were among the non-vaccinated patients.
No deaths were observed among the 19 vaccinated patients. Oxygen
saturation <96% at presentation was a predictor of mortality (OR 19.5; 95%CI:
2.28 to 165.9).

 In our cancer patient population, the pandemic 2009 Influenza AConclusions:
(H1N1) virus was associated with high incidence of pneumonia (66%), and
30-day mortality (18.5%). Saturation <96% was significantly associated with
death. No deaths were observed among vaccinated patients.
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Introduction
Seasonal influenza is a known cause of morbidity and mortality 
among cancer and transplant patients. During influenza season, 
20 to 30% of stem cell transplant SCT recipients with respiratory 
symptoms can test positive for Influenza with a mortality rate of 
up to 28%1. Non-transplant cancer patients can also have a high 
mortality rate of up to 38%2, being higher in patients with lung, 
hematological and colorectal cancer, in patients that develop lower 
respiratory tract infections, and in patients with other co-morbid 
conditions. In Argentina, seasonal Influenza in onco-hematological 
patients is associated to a 12% incidence of pneumonia and to a 5% 
of 30-day mortality3.

In March 2009 a novel Influenza A virus, later known as 2009 
pandemic influenza A (H1N1), emerged in Mexico. The new strain 
initially spread among travelers to the USA and Canada, and subse-
quently infected people worldwide4. Clinical presentations ranged 
from mild symptoms to severe cases that lead to pneumonia and 
respiratory failure–related deaths.

The first cases of pandemic Influenza A (H1N1) in Argentina were 
reported in May 2009, in travelers returning from Mexico and the 
USA. From May to December 2009 there were 11931 cases of con-
firmed Influenza A H1N1 in Argentina, 617 deaths, and over 90% of 
the circulating respiratory viruses in adults were the novel Influenza 
A H1N15.

Data from different studies on the impact of this new virus in the 
adult cancer and SCT population are somewhat contradictory. Many 
studies from different countries were reported1,6–16. In these studies, 
the incidence of pneumonia ranges from 2011 to 52%8, while the 
reported mortality rate ranges from 0–10%6,11,12,14,16 to as high as 
21–31%7–10,15.

During the 2013 winter season, pandemic Influenza A H1N1 con-
tinued to circulate (FluNetDB, WHO, http://apps.who.int/globalat-
las/dataQuery/default.asp).

In this study, we examined the effects and severity of pandemic 
H1N1 Influenza during the 2009 influenza season, in patients with 
cancer and SCT in two cities of Argentina.

Methods
This is a multicenter retrospective observational study that included 
12 medical centers. From May to August 2009, cancer and SCT 
patients older than 16 years, who presented a confirmed influenza 
infection by real-time PCR were included.

The following data were obtained anonymously: underlying illness, 
type and date of SCT, whether patients were or were not receiving 
immunosuppressive treatment, at the time of the influenza diseases, 
immunization for seasonal influenza, clinical presentation (influenza 
like or pneumonia), laboratory and radiology results, anti-viral treat-
ment, and outcome. In addition, data on the time between the onset 
of symptoms and the initiation of antiviral therapy, need for venti-
lation support, and presence of co-infections were also collected. 
Hypoxemia was defined as an oxygen saturation value lower than 
96%. We diagnosed lymphopenia when the absolute lymphocyte 
count was less than 1000/µL. The RT-PCR tests for pandemic Influ-
enza A H1N1 virus were performed on nasopharyngeal swabs or 
bronchoalveolar lavage samples when available. Either of two 
PCR protocols were used for detection of the pandemic Influenza 
A H1N1 virus depending on test availability: the Real-time ready 
InfluenzaA/H1N1DetectionSet® Version June 2009 (Roche Diag-
nostics GmbH, Roche Applied Science68298 Mannheim, Germany) 
and the PCR protocol used by the WHO (CDC protocol of real-
time RTPCR for influenza A H1N1 28 April 2009, revision 1, 30 
April 2009).

Categorical variables are shown as percentages and they are com-
pared with the χ²-distribution test or Fisher test. Numeric variables 
such as median and range are compared with the Wilcoxon test. 
The association between baseline variables and events is presented 
as OR with the 95% CI. In all cases, statistical significance was 
assumed at a value of p=<0.05.

Results
From May to August 2009, 12 centers sent data of 65 cancer patients 
with 2009 H1N1 virus disease confirmed by positive PCR in BAL 
(3) or nasopharyngeal wash (62). The median age of the patients 
was 51 years (range 17 to 81), and 57% were female. The major-
ity of patients (47) had onco-hematological cancer (72%) and 18 
(28%) had solid tumors. Cancer treatment included chemotherapy 
(46), SCT (16), no treatment (2) and surgery (1). History of 2009 
seasonal influenza vaccination was present in 19/64 patients (30%). 
No patient had received influenza chemoprophylaxis. The median 
time of patients follow up from the onset of symptoms was 61 days, 
range 5 to 259.

Data on overall clinical presentation and outcome are shown in 
Table 1. Pneumonia and pneumonia with oxygen saturation <96% 
were the most common clinical presentations (43/65, 66% and 
30/65, 46%, respectively). Co-infections were present in a minor-
ity of cases (9/65, 14%) and only among patients with community 
acquired Influenza.

Patients started treatment at a median of two days from onset of 
symptoms (range 0 to 45 days). Sixty eight percent (43/63) of 
patients started treatment within the 48h after the onset of symp-
toms. Some patients received combined antiviral treatment because 
of the potential circulation of seasonal Influenza A H1N1 known to 
be resistant to oseltamivir17.

Most patients acquired the infection in the community (58, 89%) 
while 7 (11%) of infections were acquired in the hospital setting 
despite the implementation of adequate standard precautions and 

            Amendments from Version 1

The data in Dataset 1 have been anonymised further as concerns 
were raised that the previous version included too many details 
(‘indirect identifiers), which, once combined, might allow the 
identification of patients. In order to protect these individuals, 
Dataset 1 has also been replaced in Version 1 of this article. 

See referee reports
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Table 1. Clinical presentation, treatment and outcome of cancer patients 
and stem cell transplant recipients with confirmed pandemic Influenza 
A H1N1 virus infection.

Clinical presentation N 65(%)

Upper respiratory infection 22 (34)

Pneumonia - Oxygen saturation <96% 43 (66) - 30/43 (70)

Bacterial co-infections* 7 (11)

Viral co-infections** 2 (3)

Lymphocyte count/uL, median, (range) (N=61) 779 (30-50700)

Neutrophil count/uL, median, (range) (N=63) 3167 (28-68800)

Treatment and outcome 

Oseltamivir 56 (86)

Oseltamivir + amantadine 7 (11)

No treatment (patients in terminal phase of 
underlying disease) 2 (3)

Duration of oseltamivir treatment in days, median 
(range) (N=63) 7 (1–22)

Required hospital admission (N=58) 45 (78)

Hospital acquired infection 7 (11)

Required ICU admission 17 (26)

Required mechanical ventilation 12 (18)

Length of hospital stay in days, median (range) 8 (1–44)

Days on mechanical ventilation, median (range) 7 (1–42)

Global 30-d mortality 12 (18)

30-day mortality in 19 vaccinated patients 0

30-day mortality in 45 non-vaccinated patients 12 (27)

*4 pneumonias (3 S. pneumoniae, 1 Moraxella catarrhalis), 3 bacteremia (K. pneumoniae, 
MRCNS, Streptococcus Group C); ** Influenza B and Parainfluenza 3 infection.

isolation measures during this outbreak. Detailed descriptions of 
the outcome of patients with community acquired (CAPIA) and 
nosocomially-acquired (NAPIA) pandemic Influenza A H1N1 
infection patients are described in Figure 1 and Figure 2. The  
30-day mortality was higher among patients with NAPIA (3/7, 
43%) than among those with CAPIA (9/58, 15,5%).

Most (45/58; 78%) of outpatients required hospital admission. Rea-
sons for patient admission included mainly oxygen desaturation, 
but, in many cases, patients were admitted because of their severe 
state of immune suppression and the lack of information about this 
emergent virus, especially when the patient’s social environment 
prevented him/her from easy access to medical care.

Outpatients who presented with upper respiratory tract symptoms 
(URTI), had the most benign course since the majority (11/19, 
52%) resolved their infections with antiviral therapy in the outpa-
tient setting, and, among the 8 (42%) who were admitted, none of 
them required ICU admission or developed signs of pneumonia. 
The 30-day mortality among CAPIA URTI was 0.

Outpatients who presented with pneumonia had a more severe 
course since almost all of them (37/39, 96%) were admitted, 15/39 
(38%) required ICU, 11/39 (28%) required mechanical venti-
lation (MV), and the 30-day mortality in this group was of 23% 
(9/39). The worst prognosis in this group was seen among those 
who presented with pneumonia and desaturation (25), leading to an 
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Figure 2. Outcome of immunocompromised patients with nosocomially-acquired pandemic Influenza A H1N1 infection. URTI: upper 
respiratory tract infection; ICU: Intensive care unit; MV: mechanical ventilation; ARDS: Acute respiratory distress syndrome.

admission rate of 100% (52% in ICU, 44% needed MV), and a 
30-day mortality of 36%.

Patients, who developed NAPIA, belonged to 3 different centers and 
started having symptoms at median of 20 days after admission 
(range 2 to 33). This group had the poorest prognosis since the 
30-day mortality rate was 43% (3/7).

One of three (33%) NAPIA URTI progressed to pneumonia, while 
none of the 19 patients with CAPIA URTI did. Therefore, the over-
all progression from URTI to pneumonia was of 4.5% (1/22).

The 30-day mortality according to the clinical presentation and set-
ting is best described in Table 2 for comparison. It is shown that 
having pneumonia at presentation and developing of the infection 
in the hospital setting tended to be associated with a higher 30-day 
mortality without achieving statistical significance.

Bacterial complications were documented in 6 (9%) patients and 
included 3 bacteremias (CVC related MRCNS, Acinetobacter bau-
manii, and GNR that was only seen in direct examination), 2 pneu-
monias (MRSA, S. pneumoniae) and 1 meningitis (Ps. aeruginosa). 
The median time from the onset of symptoms to the development of a 

Inpatients
7

URTI 
3

No ICU 
1

30-day mortality 
0

Death at follow up 
0

30-day mortality 
1 

Progression 
underlying disease 

+ pneumonia

Pneumonia 
4

No ICU
3

Death at follow up 
0

30-day mortality 
1 

ARDS-sepsis-
neutropenia

Oxygen saturation >96%
1

Oxygen saturation <96%
3

No ICU 
1

ICU 
2

No MV 
1

Death at 
follow up 

0

30-day 
mortality 

0

MV 
1

30-day mortality 
1 

Bacteremia 
A. baumanii + PCP 
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bacterial complication was 11 days, range 0–34. Bacterial complica-
tions developed only among patients who presented with pneumonia 
(6/43, 14%) by the pandemic Influenza A H1N1. No bacterial compli-
cation developed among the 22 patients who presented with URTI.

Non-infectious complications developed in 14 (22%) patients. 
They included: renal failure (5), respiratory failure (5), shock (3), 
hypokalemia (3), nonbacterial infections (3) (CMV reactivation, 
candidiasis by C. glabrata, and PCP) and bleeding (2) (lung and 
brain). Most patients presented more than one complication.

No deaths were observed among patients who had been vaccinated 
against seasonal influenza in the same year. We could not collect 
data on the date of vaccination. However, we do know that the first 
case was detected on May 12th, while the seasonal influenza vaccine 
was available since March. Therefore, there is a high probability 
that at least 14 days might have passed between vaccination and the 
onset of symptoms.

The presence of any co-infection (bacterial or viral) at onset of 
symptoms and the delay in treatment were not associated to death 
or mechanical ventilation. By univariate analysis lack of history of 
vaccination, and the following baseline characteristics: pneumonia, 
oxygen saturation <96%, and lymphocyte count <800 cells/µL, 
were associated to 30-day mortality and mechanical ventilation. By 
multivariate analysis only lack of history of vaccination (OR did 
not apply because none died in the vaccinated group) and baseline 
oxygen saturation <96% (OR 19.5; 95% CI 2.28-165.9; P=0,007) 
were associated to mechanical ventilation and death. There might 
be a bias regarding the apparent benefit of vaccination because in 
cancer patients, immunization is usually advised when the period of 
major immunosuppression has finished.

Dataset 1. Baseline characteristics, clinical presentation, treatment 
and outcome of 65 cancer or SCT patients

http://dx.doi.org/10.5256/f1000research.5251.d100276

Discussion
Our study shows the clinical course of the infection by the 2009 
pandemic Influenza A H1N1 virus in 65 cancer patients from  
12 institutions located in two cities of Argentina. Eleven percent 
of these infections were nosocomially acquired. Overall we found 
a high rate of pneumonia (66%) and mortality (18%). The clinical 
course was less severe in those who presented with an URTI in 
the outpatient setting in contrast to those who presented with pneu-
monia and desaturation especially in the hospital setting. We also 
found that the best predictors of death were oxygen desaturation at 
presentation and lack of vaccination against seasonal Influenza.

The incidence of pneumonia we found is higher than the one 
reported with seasonal influenza in cancer patients (5–44%)3,18–20 
and it is also higher than the incidence of lower respiratory tract 
infections (LRTI) caused by the 2009 pandemic Influenza A H1N1 
in the hospitalized general population (40–44%)21, in solid organ 
transplant recipients (23%)16, in HCT recipients (21–56%)1,6,8,12–14,22 
and in patients with hematological malignancies (48%)23. Only one 
small study that includes 15 confirmed cases of 2009 pandemic 
Influenza A H1N1 infection in onco-hematological patients reports 
a higher incidence of pneumonia (87%)15.

The 30-day mortality rate we show in this study is more than three 
times the one observed in Argentina in the same patient popula-
tion when looking at infections by other respiratory viruses such as 
Adenovirus, Influenza, Parainfluenza, and RSV (5%)3. However, it 
is similar to the mortality rate reported in hematological patients 
with pneumonia by Influenza, Parainfluenza, Picornavirus and 
RSV at a US institution (15%)24.

It is well known that seasonal influenza-induced pneumonia is 
independently associated with mortality after HCT (adjusted HR 
2.6; 95% CI 1.40-4.86)20. The pandemic Influenza A H1N1 virus 
is an independent risk factor for progression to LRTI (OR 5.64; 
95% CI 1.3-25) and hypoxemia (OR 5.91; 95% 1.4–24) compared 
with seasonal influenza virus in HCT recipients1. In addition, immu-
nosuppression was a main risk factor for early mortality among 

Table 2. The mortality of patients with pandemic Influenza A H1N1 infection according to the clinical 
presentation and setting.

All 
URTI

All 
pneumonias

All 
CAPIA

All 
NAPIA

CAPIA 
pneumonias

CAPIA 
URTI

NAPIA 
pneumonias

NAPIA 
URTI

30-day 
mortality  1/22 11/43 9/58 3/7 9/39 0/19 2/4 1/3

%  4.5 26 15.5 43 23 0 50 33

URTI: Upper respiratory tract infection; CAPIA: Community-acquired pandemic Influenza A infection; NAPIA: Nosocomially 
acquired pandemic Influenza A infection.
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In contrast, patients with LRTI required hospitalization with a high 
number of them requiring admission to ICU for ventilation support. 
The dismal outcome seen in these patients despite treatment with 
oseltamivir probably indicates that this high-risk group needs to be 
treated differently from patients with isolated URTI. Some authors 
have suggested an initial treatment with high dose of oseltamivir 
and/or combination therapy approaches in the case of respiratory 
failure22. Higher doses could also be considered in a setting of pro-
found lymphocytopenia30. All our patients received standard dose 
of oseltamivir (75 mg po twice a day) for a minimum of 10 days 
based on data on slower viral clearance30.

Nosocomial outbreaks of seasonal32 and pandemic 2009 Influenza 
A H1N1 infection33 can develop even in the setting of appropriate 
infection control measures. Seven (11%) of our patients had hospital-
acquired influenza. Three of them (43%) died. This mortality rate is 
higher than the previously reported 13–27%, however, the number 
of patients in our report is too small to make any conclusion.

Seasonal influenza vaccination is recommended yearly for all 
patients with cancer and HSCT recipients34. In our study all deaths 
occurred among the non-vaccinated patients, while there were no 
deaths among the vaccinated patients. Individuals vaccinated against 
seasonal Influenza A or with previous seasonal influenza infection 
may benefit from preexisting cross-reactive memory CD4+ T cells 
and CD8+ T cells reducing their susceptibility to Influenza A H1N1 
infection or explaining, at least in part, the unexpected mild illness 
in the community35–39. Whether the trivalent seasonal Influenza vac-
cine is protective against the pandemic Influenza A H1N1 virus in 
cancer patients is still a matter of debate38.

In conclusion, we report a series of cancer patients with the pandemic 
Influenza A H1N1 infection with a high incidence of hospitaliza-
tion, severe pneumonia, ICU admission, mechanical ventilation, 
and 30-day mortality. In our series hypoxemia and lack of vac-
cination with seasonal trivalent influenza vaccine were predictors 
of mechanical ventilation requirement and death. A larger study is 
needed to evaluate the possibility of cross protection with the sea-
sonal influenza vaccination.

Data availability
F1000Research: Dataset 1. Baseline characteristics, clinical pres-
entation, treatment and outcome of 65 cancer or SCT patients doi: 
http://dx.doi.org/10.5256/f1000research.5251.d10027640

Consent
Ethical committee approval was not required in Argentina at the 
time of the study.

Author contributions
M. Cecilia Dignani: Idea, coordination, database building, patient 
inclusion, analysis of results and manuscript writing.

337 Argentinean patients admitted to ICU with influenza like ill-
ness and respiratory failure that required mechanical ventilation. 
Mortality was highly associated with refractory hypoxemia25. These 
data explain our high mortality rate observed among the 17 patients 
who were admitted to ICU (11/17; 65%) or among the 12 patients 
who developed respiratory failure (11/12; 92%). These values 
are comparable to those reported in the same type of popula-
tion1,8,12,22, but are higher than those reported in other populations, 
which ranged from 0–24%21,26–29. Indeed, the overall mortality rate 
observed among Argentinean patients admitted to ICU and requir-
ing mechanical ventilation was 46%25. To further support the high 
mortality of patients with pandemic 2009 Influenza pneumonia, we 
identified hypoxemia at onset of symptoms as an independent pre-
dictor of mortality.

Lymphocytopenia has been described as a risk factor for progres-
sion from upper to lower viral respiratory tract infection in cancer 
patients24,30, and profound lymphopenia (<100 cell/µL) was reported 
as a significant risk factor for requirement of mechanical ventila-
tion and death in HCT recipients infected with seasonal influenza 
virus30. In our study, having fewer than 800 lymphocytes/µL at pres-
entation was a predictor for the need for mechanical ventilation and 
death in a univariate but not in a multivariate analysis. We did not 
analyze a lower value such as <100 of lymphocytes due to the small 
number of patients included with this value.

It is noteworthy that co-infections or bacterial complications devel-
oped in less than 15% of patients.

Neuraminidase inhibitor therapy appears to be effective in prevent-
ing progression to LRTI2,30 and hypoxemia30 when instituted early 
after onset of symptoms. It was reported that delaying therapy in 
cancer patients with the pandemic Influenza A H1N1 virus infec-
tion was significantly associated with death16. Early initiation of 
antiviral therapy in these patients may attenuate the severity of 
disease21,27. In our series, antiviral therapy was started early after 
a median of two days after the onset of symptoms, with a range 
from 0–45 days. We did not find any correlation between days from 
onset of symptoms to therapy or diagnosis to therapy by univariate 
or multivariate analysis.

It is known that patients with URTI can be treated as outpatients 
and can recover completely from their infection31. In our series half 
of the outpatients with URTI remained as such, while the other half 
was admitted but did not require ICU. There is a possibility that 
most of the admitted patients could have been managed as outpa-
tients as well.

The global progression from URTI to pneumonia in our study was 
of 4.5% (1/22). This single patient had a nosocomial infection and 
died 21 days later with sepsis, respiratory failure and neutropenia. 
This is according to reports of progression to LRTI that may occur 
even after one week of symptoms20.

Page 8 of 12

F1000Research 2015, 3:221 Last updated: 09 SEP 2015

http://dx.doi.org/10.5256/f1000research.5251.d100276


References

1. Choi SM, Boudreault AA, Xie H, et al.: Differences in clinical outcomes after 2009 
influenza A/H1N1 and seasonal influenza among hematopoietic cell transplant 
recipients. Blood. 2011; 117(19): 5050–5056. 
PubMed Abstract | Publisher Full Text | Free Full Text 

2. Chemaly RF, Torres HA, Aguilera EA, et al.: Neuraminidase inhibitors improve 
outcome of patients with leukemia and influenza: an observational study. Clin 
Infect Dis. 2007; 44(7): 964–967. 
PubMed Abstract | Publisher Full Text 

3. Sosa Avila L, Dignani MC, Fernandez I, et al.: Infecciones por virus respiratorios 
en pacientes con enfermedades oncohematológicas y receptores de 
trasplante de células hematopoyéticas. IX Congreso Argentino de la Sociedad 
Argentina de Infectología. Mar del Plata. 2009.

4. Dawood FS, Jain S, Finelli L, et al.: Emergence of a novel swine-origin influenza 
A (H1N1) virus in humans. N Engl J Med. 2009; 360(25): 2605–2615. 
PubMed Abstract | Publisher Full Text 

5. Ministerio de Salud, Presidencia de la Nación de la República Argentina. Influenza 
Pandémica (H1N1) 2009: Informe Semana Epidemiológica N°. 2010; 52. 
Reference Source

6. Redelman-Sidi G, Sepkowitz KA, Huang CK, et al.: 2009 H1N1 influenza infection 
in cancer patients and hematopoietic stem cell transplant recipients. J Infect. 
2010; 60(4): 257–263. 
PubMed Abstract | Publisher Full Text 

7. Tramontana AR, George B, Hurt AC, et al.: Oseltamivir resistance in adult 
oncology and hematology patients infected with pandemic (H1N1) 2009 virus, 
Australia. Emerg Infect Dis. 2010; 16(7): 1068–1075. 
PubMed Abstract | Publisher Full Text | Free Full Text 

8. Espinosa-Aguilar L, Green JS, Forrest GN, et al.: Novel H1N1 influenza in 
hematopoietic stem cell transplantation recipients: two centers’ experiences. 
Biol Blood Marrow Transplant. 2011; 17(4): 566–573. 
PubMed Abstract | Publisher Full Text 

9. Souza TM, Salluh JI, Bozza FA, et al.: H1N1pdm influenza infection in 
hospitalized cancer patients: clinical evolution and viral analysis. PLoS One. 
2010; 5(11): e14158. 
PubMed Abstract | Publisher Full Text | Free Full Text 

10. George B, Ferguson P, Kerridge I, et al.: The Clinical Impact of Infection with 
Swine Flu (H1N109) Strain of Influenza Virus in Hematopoietic Stem Cell 
Transplant Recipients. Biol Blood Marrow Transplant. 2011; 17(1): 147–153. 
PubMed Abstract | Publisher Full Text 

11. Suyani E, Aki Z, Guzel O, et al.: H1N1 infection in a cohort of hematopoietic 
stem cell transplant recipients: prompt antiviral therapy might be life saving. 
Transpl Infect Dis. 2011; 13(2): 208–212. 
PubMed Abstract | Publisher Full Text 

12. Ljungman P, de la Camara R, Perez-Bercoff L, et al.: Outcome of pandemic H1N1 
infections in hematopoietic stem cell transplant recipients. Haematologica. 
2011; 96(8): 1231–1235. 
PubMed Abstract | Publisher Full Text | Free Full Text 

13. Protheroe RE, Kirkland KE, Pearce RM, et al.: The clinical features and outcome 
of 2009 H1N1 influenza infection in allo-SCT patients: a British Society of 
Blood and Marrow Transplantation study. Bone Marrow Transplant. 2012; 47(1): 
88–94. 
PubMed Abstract | Publisher Full Text 

14. Rihani R, Hayajneh W, Sultan I, et al.: Infections with the 2009 H1N1 influenza 
virus among hematopoietic SCT recipients: a single center experience. Bone 
Marrow Transplant. 2011; 46(11): 1430–1436. 
PubMed Abstract | Publisher Full Text 

15. Minnema BJ, Husain S, Mazzulli T, et al.: Clinical characteristics and outcome 
associated with pandemic (2009) H1N1 influenza infection in patients with 
hematologic malignancies: a retrospective cohort study. Leuk Lymphoma. 
2013; 54(6): 1250–1255. 
PubMed Abstract | Publisher Full Text 

16. Chemaly RF, Vigil KJ, Saad M, et al.: A multicenter study of pandemic influenza 
A (H1N1) infection in patients with solid tumors in 3 countries: early therapy 
improves outcomes. Cancer. 2012; 118(18): 4627–4633. 
PubMed Abstract | Publisher Full Text 

17. Influenza Project Team. Oseltamivir resistance in human seasonal influenza 
viruses (A/H1N1) in EU and EFTA countries: an update. Euro Surveill. 2008; 
13(6): pii: 8032. 
PubMed Abstract

18. Martino R, Ramila E, Rabella N, et al.: Respiratory virus infections in adults with 
hematologic malignancies: a prospective study. Clin Infect Dis. 2003; 36(1): 1–8. 
PubMed Abstract | Publisher Full Text 

19. Martino R, Porras RP, Rabella N, et al.: Prospective study of the incidence, 
clinical features, and outcome of symptomatic upper and lower respiratory 
tract infections by respiratory viruses in adult recipients of hematopoietic 
stem cell transplants for hematologic malignancies. Biol Blood Marrow 
Transplant. 2005; 11(10): 781–796. 
PubMed Abstract | Publisher Full Text | Free Full Text 

20. Nichols WG, Guthrie KA, Corey L, et al.: Influenza infections after hematopoietic 
stem cell transplantation: risk factors, mortality, and the effect of antiviral 
therapy. Clin Infect Dis. 2004; 39(9): 1300–1306. 
PubMed Abstract | Publisher Full Text 

21. Jain S, Kamimoto L, Bramley AM, et al.: Hospitalized patients with 2009 H1N1 
influenza in the United States, April–June 2009. N Engl J Med. 2009; 361(20): 
1935–1944. 
PubMed Abstract | Publisher Full Text 

22. Casper C, Englund J, Boeckh M: How I treat influenza in patients with 
hematologic malignancies. Blood. 2010; 115(7): 1331–1342. 
PubMed Abstract | Publisher Full Text | Free Full Text 

23. Girmenia C, Mercanti C, Federico V, et al.: Management of the 2009 A/H1N1 
influenza pandemic in patients with hematologic diseases: a prospective 
experience at an Italian center. Acta Haematol. 2011; 126(1): 1–7. 
PubMed Abstract | Publisher Full Text 

Patricia E. Costantini, Claudia C. Salgueira, Rosana Jordán and 
José A. Cozzi: Patient inclusion, database building, analysis and 
revision of results, and manuscript writing.

Graciela M. Guerrini, Alejandra Valledor, Fabián A. Herrera, And-
rea V. Nenna, Claudia A. Mora, Inés Roccia-Rossi, and Aníbal R. 
Calmaggi: Patient inclusion, analysis and revision of results and 
writing the manuscript.

Daniel R. Stecher, Edith A. Carbone, Ana R. Laborde, Ernesto D. 
Efron, and Javier D. Altclas: Patient inclusion, revision of results 
and manuscript writing.

Competing interests
No competing interests were disclosed.

Grant information
The author(s) declared that no grants were involved in supporting 
this work.

Acknowledgments
The abstract of this manuscript has been presented partially at the 
16th Symposium on Infections in the Immunocompromised Host 
27–30 June 2010, Budapest, Hungary. Abstract P82. Published 
in:

Clinical Microbiology and Infection, 2010; Vol. 16 S3: S36.

The authors acknowledge the kind assistance provided by Dr. Jorge 
Thierer in reviewing the statistical analysis.

Page 9 of 12

F1000Research 2015, 3:221 Last updated: 09 SEP 2015

http://www.ncbi.nlm.nih.gov/pubmed/21372154
http://dx.doi.org/10.1182/blood-2010-11-319186
http://www.ncbi.nlm.nih.gov/pmc/articles/3109531
http://www.ncbi.nlm.nih.gov/pubmed/17342649
http://dx.doi.org/10.1086/512374
http://www.ncbi.nlm.nih.gov/pubmed/19423869
http://dx.doi.org/10.1056/NEJMoa0903810
http://www.femeba.org.ar/fundacion/documentos/0000000193.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20138188
http://dx.doi.org/10.1016/j.jinf.2010.01.009
http://www.ncbi.nlm.nih.gov/pubmed/20587176
http://dx.doi.org/10.3201/eid1607.091691
http://www.ncbi.nlm.nih.gov/pmc/articles/3321901
http://www.ncbi.nlm.nih.gov/pubmed/20708084
http://dx.doi.org/10.1016/j.bbmt.2010.07.018
http://www.ncbi.nlm.nih.gov/pubmed/21152402
http://dx.doi.org/10.1371/journal.pone.0014158
http://www.ncbi.nlm.nih.gov/pmc/articles/2994772
http://www.ncbi.nlm.nih.gov/pubmed/20637883
http://dx.doi.org/10.1016/j.bbmt.2010.07.004
http://www.ncbi.nlm.nih.gov/pubmed/21214698
http://dx.doi.org/10.1111/j.1399-3062.2010.00569.x
http://www.ncbi.nlm.nih.gov/pubmed/21546495
http://dx.doi.org/10.3324/haematol.2011.041913
http://www.ncbi.nlm.nih.gov/pmc/articles/3148919
http://www.ncbi.nlm.nih.gov/pubmed/21358686
http://dx.doi.org/10.1038/bmt.2011.12
http://www.ncbi.nlm.nih.gov/pubmed/21243021
http://dx.doi.org/10.1038/bmt.2010.329
http://www.ncbi.nlm.nih.gov/pubmed/23072372
http://dx.doi.org/10.3109/10428194.2012.740558
http://www.ncbi.nlm.nih.gov/pubmed/22359314
http://dx.doi.org/10.1002/cncr.27447
http://www.ncbi.nlm.nih.gov/pubmed/18445425
http://www.ncbi.nlm.nih.gov/pubmed/12491194
http://dx.doi.org/10.1086/344899
http://www.ncbi.nlm.nih.gov/pubmed/16182179
http://dx.doi.org/10.1016/j.bbmt.2005.07.007
http://www.ncbi.nlm.nih.gov/pmc/articles/3347977
http://www.ncbi.nlm.nih.gov/pubmed/15494906
http://dx.doi.org/10.1086/425004
http://www.ncbi.nlm.nih.gov/pubmed/19815859
http://dx.doi.org/10.1056/NEJMoa0906695
http://www.ncbi.nlm.nih.gov/pubmed/20009037
http://dx.doi.org/10.1182/blood-2009-11-255455
http://www.ncbi.nlm.nih.gov/pmc/articles/2826758
http://www.ncbi.nlm.nih.gov/pubmed/21411983
http://dx.doi.org/10.1159/000323713


24. Chemaly RF, Ghosh S, Bodey GP, et al.: Respiratory viral infections in 
adults with hematologic malignancies and human stem cell transplantation 
recipients: a retrospective study at a major cancer center. Medicine (Baltimore). 
2006; 85(5): 278–287. 
PubMed Abstract | Publisher Full Text 

25. 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. 
PubMed Abstract | Publisher Full Text 

26. Cao B, Li XW, Mao Y, et al.: Clinical features of the initial cases of 2009 
pandemic influenza A (H1N1) virus infection in China. N Engl J Med. 2009; 
361(26): 2507–2517. 
PubMed Abstract | Publisher Full Text 

27. Dominguez-Cherit G, Lapinsky SE, Macias AE, et al.: Critically Ill patients with 
2009 influenza A(H1N1) in Mexico. JAMA. 2009; 302(17): 1880–1887. 
PubMed Abstract | Publisher Full Text 

28. Louie JK, Acosta M, Winter K, et al.: Factors associated with death or 
hospitalization due to pandemic 2009 influenza A(H1N1) infection in California. 
JAMA. 2009; 302(17): 1896–1902. 
PubMed Abstract | Publisher Full Text 

29. Rello J, Rodriguez A, Ibanez P, et al.: Intensive care adult patients with severe 
respiratory failure caused by Influenza A (H1N1)v in Spain. Crit Care. 2009; 
13(5): R148. 
PubMed Abstract | Publisher Full Text | Free Full Text 

30. Boudreault AA, Xie H, Leisenring W, et al.: Impact of corticosteroid treatment 
and antiviral therapy on clinical outcomes in hematopoietic cell transplant 
patients infected with influenza virus. Biol Blood Marrow Transplant. 2011; 17(7): 
979–986. 
PubMed Abstract | Publisher Full Text | Free Full Text 

31. Khanna N, Steffen I, Studt JD, et al.: Outcome of influenza infections in 
outpatients after allogeneic hematopoietic stem cell transplantation. Transpl 
Infect Dis. 2009; 11(2): 100–105. 
PubMed Abstract | Publisher Full Text 

32. Hansen S, Stamm-Balderjahn S, Zuschneid I, et al.: Closure of medical 
departments during nosocomial outbreaks: data from a systematic analysis of 

the literature. J Hosp Infect. 2007; 65(4): 348–353. 
PubMed Abstract | Publisher Full Text 

33. Enstone JE, Myles PR, Openshaw PJ, et al.: Nosocomial pandemic (H1N1) 2009, 
United Kingdom, 2009–2010. Emerg Infect Dis. 2011; 17(4): 592–598. 
PubMed Abstract | Publisher Full Text | Free Full Text 

34. Engelhard D, Mohty B, de la Camara R, et al.: European guidelines for 
prevention and management of influenza in hematopoietic stem cell 
transplantation and leukemia patients: summary of ECIL-4 (2011), on behalf 
of ECIL, a joint venture of EBMT, EORTC, ICHS, and ELN. Transplant Infect Dis. 
2013; 15(3): 219–232. 
PubMed Abstract | Publisher Full Text 

35. Duvvuri VR, Moghadas SM, Guo H, et al.: Highly conserved cross-reactive CD4+ 
T-cell HA-epitopes of seasonal and the 2009 pandemic influenza viruses. 
Influenza Other Respir Viruses. 2010; 4(5): 249–258. 
PubMed Abstract | Publisher Full Text 

36. Orellano PW, Reynoso JI, Carlino O, et al.: Protection of trivalent inactivated 
influenza vaccine against hospitalizations among pandemic influenza A 
(H1N1) cases in Argentina. Vaccine. 2010; 28(32): 5288–5291. 
PubMed Abstract | Publisher Full Text 

37. Cowling BJ, Ng S, Ma ES, et al.: Protective efficacy of seasonal influenza 
vaccination against seasonal and pandemic influenza virus infection during 
2009 in Hong Kong. Clin Infect Dis. 2010; 51(12): 1370–1379. 
PubMed Abstract | Publisher Full Text 

38. Garcia-Garcia L, Valdespino-Gomez JL, Lazcano-Ponce E, et al.: Partial protection 
of seasonal trivalent inactivated vaccine against novel pandemic influenza 
A/H1N1 2009: case-control study in Mexico City. BMJ. 2009; 339: b3928. 
PubMed Abstract | Publisher Full Text | Free Full Text 

39. Tu W, Mao H, Zheng J, et al.: Cytotoxic T lymphocytes established by seasonal 
human influenza cross-react against 2009 pandemic H1N1 influenza virus. 
J Virol. 2010; 84(13): 6527–6535. 
PubMed Abstract | Publisher Full Text | Free Full Text 

40. Dignani MC, Costantini P, Salgueira C, et al.: Baseline characteristics, 
clinical presentation, treatment and outcome of 65 cancer or SCT patients. 
F1000Research. 2014. 
Data Source

Page 10 of 12

F1000Research 2015, 3:221 Last updated: 09 SEP 2015

http://www.ncbi.nlm.nih.gov/pubmed/16974212
http://dx.doi.org/10.1097/01.md.0000232560.22098.4e
http://www.ncbi.nlm.nih.gov/pubmed/20203241
http://dx.doi.org/10.1164/201001-0037OC
http://www.ncbi.nlm.nih.gov/pubmed/20007555
http://dx.doi.org/10.1056/NEJMoa0906612
http://www.ncbi.nlm.nih.gov/pubmed/19822626
http://dx.doi.org/10.1001/jama.2009.1536
http://www.ncbi.nlm.nih.gov/pubmed/19887665
http://dx.doi.org/10.1001/jama.2009.1583
http://www.ncbi.nlm.nih.gov/pubmed/19747383
http://dx.doi.org/10.1186/cc8044
http://www.ncbi.nlm.nih.gov/pmc/articles/2784367
http://www.ncbi.nlm.nih.gov/pubmed/20870025
http://dx.doi.org/10.1016/j.bbmt.2010.09.014
http://www.ncbi.nlm.nih.gov/pmc/articles/3676866
http://www.ncbi.nlm.nih.gov/pubmed/19175540
http://dx.doi.org/10.1111/j.1399-3062.2008.00362.x
http://www.ncbi.nlm.nih.gov/pubmed/17350731
http://dx.doi.org/10.1016/j.jhin.2006.12.018
http://www.ncbi.nlm.nih.gov/pubmed/21470446
http://dx.doi.org/10.3201/eid1704.101679
http://www.ncbi.nlm.nih.gov/pmc/articles/3377421
http://www.ncbi.nlm.nih.gov/pubmed/23363310
http://dx.doi.org/10.1111/tid.12054
http://www.ncbi.nlm.nih.gov/pubmed/20716156
http://dx.doi.org/10.1111/j.1750-2659.2010.00161.x
http://www.ncbi.nlm.nih.gov/pubmed/20541580
http://dx.doi.org/10.1016/j.vaccine.2010.05.051
http://www.ncbi.nlm.nih.gov/pubmed/21067351
http://dx.doi.org/10.1086/657311
http://www.ncbi.nlm.nih.gov/pubmed/19808768
http://dx.doi.org/10.1136/bmj.b3928
http://www.ncbi.nlm.nih.gov/pmc/articles/2758337
http://www.ncbi.nlm.nih.gov/pubmed/20410263
http://dx.doi.org/10.1128/JVI.00519-10
http://www.ncbi.nlm.nih.gov/pmc/articles/2903266
http://dx.doi.org/10.5256/f1000research.5251.d100276


F1000Research

1.  

2.  

Open Peer Review

  Current Referee Status:

Version 1

 17 November 2014Referee Report

doi:10.5256/f1000research.5598.r6327

 Pablo Bonvehí
Infectious Disease Section, Centro de Educación Médica e Investigaciones Clínicas Norberto Quirno
(CEMIC), Buenos Aires, Argentina

This is an interesting article that shows the impact of pandemic 2009 influenza A (H1N1) in a highly
vulnerable population for influenza complications such as immunocompromised oncohaematological
patients.

The paper is well written and I would like to make some comments or questions to the authors:
Did you observe any difference in time elapsed since the initiation of symptoms between those with
community acquired pandemic 2009 influenza A (H1N1) who presented with upper respiratory
tract infections and those who presented with pneumonia? 
 
Previous vaccination against seasonal influenza showed that some degree of preexisting immunity
to pandemic 2009 influenza A (H1N1) strains exists, especially among adults aged >60 years.
Have you found any difference in progression from UTRI to pneumonia or to death between those
older or younger than 69 years of age?

I have read this submission. I believe that I have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.

 No competing interests were disclosed.Competing Interests:

Author Response (  ) 08 Dec 2014Member of the F1000 Faculty
, Department of Infectious Diseases, REMIIN (Registro MicosisMaria Cecilia Dignani

Invasoras/Registry for Invasive Fungal Infections), Argentina

Question 1:
Patients with community acquired 2009 Influenza A (H1N1) who presented with URTI (N=19) had
symptoms for a median of 2 days (range 1-11). Patients who presented with pneumonia (N=39)
had symptoms for a median  3 days (range 1-20).

There was a trend towards a longer period with symptoms in patients who presented with
pneumonia.

Question 2:

Patients older than 60 years old who had been vaccinated against seasonal Influenza  (N=10) had
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1.  

2.  

1.  

2.  

Patients older than 60 years old who had been vaccinated against seasonal Influenza  (N=10) had
60% rate of pneumonia and 0 mortality at day 30 of treatment. Patients with the same age that had
not been vaccinated (N=4) had 100% rate of pneumonia and 25% mortality. 

Patients younger than 60 years old that had been vaccinated (N=9) had 55% rate of pneumonia
and 0 mortality at day 30 of treatment. Patients with the same age that had not been vaccinated
(N=31) had 68% rate of pneumonia and 26% mortality. 
Vaccination against seasonal Influenza seemed to have some degree of protection against death
in all age groups. 

 No competing interests were disclosed.Competing Interests:
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 Per Ljungman
Department of Medicine, Karolinska Institute, Stockholm, Sweden

One of several reports on outcome of the H1N1 pandemic in 2009. A couple of issues:
Does the report include all patients fulfilling the inclusion criteria at the 12 hospitals?
 
Why was the cut-off for lymphocytopenia chosen as <800? Most previous studies have chosen a
lower cut-off.

I have read this submission. I believe that I have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.

 No competing interests were disclosed.Competing Interests:

Reader Comment (  ) 02 Oct 2014Member of the F1000 Faculty
, Department of Infectious Diseases, REMIIN (Registro MicosisMaria Cecilia Dignani

Invasoras/Registry for Invasive Fungal Infections), Argentina

The report does include all patients fulfilling the inclusion criteria at the 12 hospitals. We do
know though, that several patients may have had the infection but were not included just
because the PCR was not done or the results were not available at the time of the study
period. 
 
We did not find a statistical significance at a lower levels of lymphocytopenia. We only found
a significance when the 800 cut-off was analyzed.

 NoneCompeting Interests:
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