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a b s t r a c t

Purpose: To determine the clinical, epidemiological and prognostic factors of HIV-infected patients with
influenza A H1N1 admitted to hospital.
Methods: The study population was HIV infected patients with confirmed influenza infection admitted
to hospital in a multicenter cohort. We analyzed demographic data, comorbid conditions, severe events
(bronchopneumonia, respiratory insufficiency, respiratory distress, sepsis, admission to intensive care
unit, death) and outcome. Data were analyzed using descriptive statistics. Proportions were compared
using the �2 test or Fisher exact test, when applicable. Quantitative variables were compared using the
Student t test or Mann–Whitney test. Prognostic impact was analyzed using logistic regression.
Results: A total of 43 patients, of whom 62.8% were male, were included from 22 hospitals. The mean age
was 43.3 years (interquartile range [IQR], 38.4–48.4). HIV was diagnosed for a mean of 14.5 years (IQR,
8.4–20.3). CD4 lymphocyte was <200 cells/�L in 38%; 85.7% were on antiretroviral therapy, and 66.7%
virologically suppressed. Comorbid conditions were hepatitis B or C (74.4%), smoking (67.4%), chronic
obstructive pulmonary disease (30.2%), asthma (14%), and obesity (8.6%). Seven patients had received
seasonal influenza vaccination, and 2 the H1N1 vaccine. Cough (100%), fever (93%), gastrointestinal dis-
orders (27.9%) or general – myalgia, general malaise – (67.4%) were the presenting symptoms. These
were severe in 24 (55.8%) with 7 (16.3%) requiring intensive care. Two patients died. A lower CD4 lym-
phocyte count was associated with bacterial infection (P = .063) and longer hospital stay (P = .007). Early
oseltamivir reduced severe cases (OR, 4.5; 1.1–18.3; P = .035).
Conclusions: HIV-infected patients admitted to hospital due to influenza A H1N1 had severe morbidity.
Low CD4 lymphocytes correlated with longer hospitalization and bacterial infections. Early oseltamivir
treatment reduced severe symptoms.

© 2011 Elsevier España, S.L. All rights reserved.

Resultados del análisis de los pacientes infectados por el VIH que ingresaron
por gripe pandémica
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r e s u m e n

Objetivo: Determinar los factores clínicos, epidemiológicos y pronósticos de pacientes infectados por VIH
con gripe A H1N1 ingresados en el hospital.
Métodos: Se estudiaron pacientes infectados por VIH con gripe H1N1 confirmada que fueron ingresados
en un hospital en una cohorte multicéntrica. Se analizaron los datos demográficos, comorbilidades, efec-
tos adversos graves (bronconeumonía, insuficiencia respiratoria, distress, sepsis, ingreso en unidad de
cuidados intensivos y muerte) y situación final. Los datos se analizaron mediante estadística descriptiva.
Las proporciones se compararon mediante la prueba de X2 o la prueba exacta de Fisher si procedía. Las
variables cuantitativas lo fueron mediante la prueba t o la prueba de Mann-Whitney. Para analizar el
impacto pronóstico se utilizó la regresión logística.
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Resultados: Se incluyeron 43 pacientes (62,8% varones) de 22 hospitales. La edad media fue de 43,3 años
(rango intercuartil [IQR], 38.4 a 48.4). La infección VIH era conocida desde 14,5 años (IQR, 8.4-20.3).
Los linfocitos CD4 fueron <200 células/mm en el 38%; el 85,7% estaban en tratamiento antirretroviral, y el
66,7% virológicamente suprimidos. Las comorbilidades fueron: hepatitis B o C (74,4%), tabaquismo (67,4%),
enfermedad pulmonar obstructiva crónica (30,2%), asma (14%) y obesidad (8,6%). Siete pacientes habían
recibido la vacuna gripal estacional y 2 la vacuna gripal H1N1. La tos (100%), fiebre (93%), alteraciones
digestivas (27,9%) o síntomas generales (mialgias, malestar) (67,4%) fueron los síntomas de presentación.
Veinticuatro pacientes (55.8%) presentaron un curso evolutivo grave, y 7 (16,3%) requirieron cuidados
intensivos. Dos pacientes fallecieron. El número reducido de linfocitos CD4 se asoció con una sobreinfec-
ción bacteriana (p = 0,063) y estancia hospitalaria más prolongada (p = 0,007). El oseltamivir administrado
precozmente redujo el número de casos graves (OR, 4,5; 1.1-18.3, p = 0,035).
Conclusiones: Los pacientes infectados por VIH que ingresan por gripe A H1N1 tienen una morbilidad grave.
El número bajo de linfocitos CD4 se correlaciona estancia hospitalaria más prolongada y sobreinfecciones
bacterianas. El tratamiento precoz con oseltamivir redujo las manifestaciones graves.

© 2011 Elsevier España, S.L. Todos los derechos reservados.

Introduction

The new strain of influenza virus (A H1N1) that emerged
in Mexico in the spring of 2009 spread quickly throughout the
world.1,2 Subsequent studies have defined the origin of the strain
(a combined avian, porcine, and human influenza virus)3 and its
associated morbidity and mortality. Severe cases were reported in
groups, such as pregnant women, children, patients with morbid
obesity, and with comorbid conditions (e.g. diabetes, chronic lung
disease, chronic heart disease).4 Likewise, a greater risk of disease
was reported in severely immunodepressed patients, such as solid
organ transplant recipients.5 Although it seems logical to think that
the effect on patients with diseases such as HIV infection would
be similar, there are few studies that have analyzed outcomes in
HIV-positive patients co-infected with this new strain of pandemic
influenza. Moreover, data from immune competent patients sug-
gest that neuraminidase inhibitors such as oseltamivir can reduce
the duration of symptoms when treatment is started in the first
48 h after onset. However, at the height of the pandemic, interna-
tional organizations recommended this drug for immune depressed
patients irrespective of the duration of symptoms.6

Although the initial epidemic has passed, we do not know
whether new outbreaks will occur in the future, or during coming
seasons. As a result, the World Health Organization has recom-
mended including infection by influenza A H1N1 in the 2010
trivalent vaccine. But the number of vaccinated patients is small
and, even in vaccinated patients, the response in HIV-infected may
be suboptimal.

Given the need to know the behavior of AH1N1 in HIV-infected
patients, we conducted a prospective multicenter clinical and epi-
demiological study of HIV-infected patients admitted to hospital
with pandemic influenza A in order to characterize the disease and
establish factors associated with severity and complications.

Methods

A multicenter prospective cohort study was proposed to all
the members of GESIDA (Spanish AIDS Study Group), a scientific
study group of the Spanish Society of Infectious Diseases and Clin-
ical Microbiology (Sociedad Española de Enfermedades Infecciosas

y Microbiología Clínica) (SEIMC), that includes most physicians
involved in the care of HIV-infected patients in Spain. The Ethics
Committees of the participating hospitals approved the study.
Inclusion criteria were: (a) age >18 years; (b) HIV infection; (c)
microbiologically confirmed influenza A, and (d) signed informed
consent. Patients admitted between 15 November 2009 and 30
March 2010 were invited to participate. Microbiological diagno-
sis of the new strain A H1N1 was confirmed using polymerase
chain reaction (PCR) from a nasopharyngeal sample. Patients were

admitted according to the clinical judgment of the attending
physician and without prefixed clinical criteria. Treatment with
oseltamivir (and specially time to) depended on the decision of the
physician.

A case report form was designed for data collection. The inves-
tigators who agreed to participate were asked to collect all cases
fulfilling the inclusion criteria. Data were collected weekly and
stored centrally (GESIDA-SEIMC). Data collected were, patient
characteristics (age, sex, date of birth, country of origin), HIV
infection (e.g. date of infection, CD4 lymphocyte count nadir,
CD4 lymphocyte count and viral load at admission, highly active
antiretroviral therapy [HAART]), and comorbid conditions (asthma,
chronic obstructive pulmonary disease, hepatitis virus co-infection,
diabetes, pregnancy, cardiovascular disease, chronic renal disease,
and previous transplantation). For patients co-infected with the
hepatitis C virus (HCV), data were also recorded on viral geno-
type, degree of fibrosis, bilirubin, HCV treatment and response to
it, Model for End-Stage Liver Disease (MELD) score, Child-Turcotte-
Pugh score. The influenza A related data recorded were: presenting
symptoms, chest X-ray on admission, baseline laboratory results,
and blood gas and/or oxygen saturation values (pulse oximetry).
Symptoms evolution, complications, treatment with oseltamivir,
and adverse events were collected weekly. Bilateral pneumonia
or affecting at least two lobules, respiratory insufficiency (oxy-
gen saturation <90% or pO2 <60 mmHg, both breathing room air),
respiratory distress, sepsis, admission to intensive care, or death
were considered severe events. Data were analyzed using descrip-
tive statistics. Qualitative variables were expressed as frequencies
and percentages. Quantitative variables were described using the
mean, standard deviation, median, and interquartile range (IQR).
Proportions were compared using the �2 test or Fisher exact test
when applicable. Quantitative variables were compared using the
Student t test or Mann–Whitney test, as appropriate. The impact of
prognostic variables on severity of symptoms was analyzed using
logistic regression, by including only those variables that were
statistically significant in the univariate analysis. Statistical sig-
nificance was set at P < .05. Data were analyzed using SPSS 16.0
software.

Results

The sample included 43 patients from 22 Spanish hospitals.
Fig. 1 shows the onset of the symptoms. The mean age was
43.3 years (IQR, 38.4–48.4), and 27 patients were male (62.8%).
The median time from diagnosis of HIV infection was 14.5 years
(IQR, 8.4–20.3). CD4 lymphocyte count nadir was 100 cells/�L. At
diagnosis of influenza, 37 (85.7%) were receiving HAART (Table 1).

A comorbid condition was recorded for 38 patients (88.4%)
(Table 1). The most prevalent conditions were co-infection by
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Fig. 1. Number of patients and date of onset of symptoms.

Table 1

Baseline characteristics and comorbid conditions.

N (%)

Men 27 (62.8%)
Age and median (IQR) 44 (38–48)
CDC category C 22 (52.4%)
HAART 36 (85.7%)
Nadir CD4 (cells/�L) median (IQR) 100 (32–215)
Pre-admission (4 months to 15 days) CD4 count (cells/�L)

median (IQR)
288 (145–551)

Viral load <50 copies/mL 26 (66.7%)
Viral load (copies/mL) median (IQR) <50 (<20–501)
Asthma 6 (14%)
COPD 13 (30.2%)
Smoking 29 (67.4%)
BMI > 30 3 (8.6%)
Pregnancy 0
HCV co-infection 31 (72.1%)
HBV co-infection 2 (4.6%)
Other comorbid conditions 10 (23.3%)

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary
disease; HBV, hepatitis B virus; HCV, hepatitis C virus; HAART, highly active
antiretroviral therapy; CDC, Centers for Disease Control and Prevention; IQR,
interquartile range.

hepatitis virus (74.4%), smoking (67%), chronic obstructive pul-
monary disease (30%), asthma (14%), and obesity (8%). Only 7
(16.3%) patients had received the seasonal influenza vaccine, and 2
(4.7%) the influenza A vaccine.

Most frequent presenting symptoms were respiratory symp-
toms (100%, mainly cough [93%]), fever (93%), general symptoms –
myalgia, general malaise – (67.4%), and gastrointestinal symptoms
(27.9%) (Table 2).

All patients had a chest X-ray at admission. The result was nor-
mal in 21 patients (48.8%). The remaining 22 patients (51.2%) had

Table 2

Presenting signs and symptoms.

Sign/Symptom N (%)

Fever 40 (93%)
Cough 40 (93%)
Dyspnea 27 (63%)
Arthromyalgia 23 (53%)
Headache 15 (35%)
Fatigue 12 (28%)
Wheeze 13 (23%)
Nausea/vomiting 8 (19%)
Chills 7 (16%)
Rhinorrhea 6 (14%)
Chest pain 5 (12%)
Diarrhea 4 (9%)
Pain on swallowing 4 (9%)
Other 5 (12%)

Table 3

Severe morbidity and mortality.

Complication N (%)

Respiratory insufficiency 20 (46.5%)
Bronchopneumonia 10 (23.3%)
Admission to intensive care unit 7 (16.3%)
Respiratory distress 3 (7.1%)
Sepsis 2 (4.7%)
Death 2 (4.7%)
At least 1 symptom 24 (55.8%)

pulmonary infiltrates, which were unilateral in 14 (32.6%) and bilat-
eral in 8 (18.6%). In one patient, the pneumonia progressed from
unilateral to bilateral. One patient had a tension pneumothorax.

Complications occurring during the admission were, invasive
pneumococcal disease in 6 patients (2 pneumonia, 3 bacteremia,
1 otitis); Pneumocystis jiroveci pneumonia in 2; and disseminated
Mycobacterium avium intracellulare, Staphylococcus epidermidis bac-
teremia, and occipital herpes zoster, each in 1 patient.

Symptoms were severe in 24 patients (55.8%) (Table 3), and
7 of them (16.3%) had to be admitted to the intensive care unit
(3 required mechanical ventilation for a median of 7 days). Two
patients died, one of invasive pneumococcal infection on the sec-
ond day of admission, and the other of systolic dysfunction with
myocarditis on the 12th day. Both had a CD4 lymphocyte count
under 200 cells/�L. Recovery was uneventful in 38 (88.4%) patients.
Three patients had sequelae (re-admission due to nosocomial
pneumonia, persistent bronchospasm, and polyneuropathy in a
critical patient).

Univariate analysis revealed no differences in severity related
to comorbidity, HAART or nadir CD4 lymphocyte count (Table 4).
Patients co-infected with hepatitis virus had significantly fewer
gastrointestinal symptoms (15.65% vs 63.6%; P = .005) and general
symptoms (56.2% vs 100%; P = .008) than non-co-infected patients.
Respiratory symptoms were present in 100% of patients in both
groups. CD4 lymphocyte count at admission correlated with super-
infection by other pathogens and with a longer hospital stay. Thus,
37.5% of patients with <200 cells/�L suffered from these infections
compared with 11.5% of those with >200 cells/�L (P = .063) and
the mean hospital stay of patients with <200 cells/�L was signif-
icantly longer (13.2 days) than that of patients with >200 cells/�L
(8.8 days; P = .007). The proportion of patients with severe mani-
festations was lower in the seasonal influenza vaccinated patients
than in the non-vaccinated (28.6% vs 56.25%; P = ns).

All patients were treated with oseltamivir at a dose of
75 mg/12 h. Time from onset of symptoms to treatment was <48 h in
13 patients (32.3%) and >48 h in 30 patients (69.7%). Twenty (66.6%)
patients with delayed treatment suffered severe symptoms, but
only 4 (30.8%) of those with <48 h to treatment (P = .035). Logis-
tic regression analysis revealed that the delayed treatment (>48 h)
was associated with a greater risk of severe symptoms (OR, 4.5; 95%
CI, 1.1–18.3; P = .035). No oseltamivir related adverse effects were
reported.

Discussion

HIV-infected patients hospitalized due to influenza A had mild
to severe clinical courses, with complications and co-infection with
other pathogens. Morbidity and mortality were substantial: 55.8%
of patients suffered severe symptoms, and 16% had to be admit-
ted to the intensive care unit. These findings are similar to those
observed in other immunosuppressed patients, such as transplant
recipients.5 Two patients died; one due to concomitant sepsis, and
the other due to left ventricular systolic dysfunction with influenza
AH1N1 associated myocarditis.
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Table 4

Impact of the main variables on severe manifestations.

Severe manifestations Nadir CD4 (cells/�L) P

<200 (N = 26) >200 (N = 9)

N % N %

No 11 42.3% 4 44.4% 1.00
Yes 15 57.7% 5 55.6%

Severe manifestations Most recent CD4 count, cells/�L P

<200 (N = 16) >200 (N = 26)

N % N %

No 7 43.8% 12 46.2% 1.00
Yes 9 56.2% 14 53.8%

Severe manifestations Seasonal influenza vaccination P

No (N = 32) Yes (N = 7)

N % N %

No 14 43.8% 5 71.4% 0.235
Yes 18 56.2% 2 28.6%

Severe manifestations Currently on HAART P

No (N = 6) Yes (N = 36)

N % N %

No 3 50 16 44.4% 1.00
Yes 3 50 20 56.6

Severe manifestations Hepatitis virus coinfection P

No (N = 11) Yes (N = 32)

N % N %

No 5 45.5% 14 43.8% 1.00
Yes 6 54.5% 18 56.2%

Severe manifestations Early treatment with oseltamivir (<48 h) P

No (N = 30) Yes (N = 13)

N % N %

No 10 33.3% 9 69.2% 0.046
Yes 20 66.6% 4 30.8%

Severe manifestations: two lobules or bilateral pneumonia, oxygen saturation <90%
or po2 <60 mmHg, respiratory distress, sepsis, intensive care admission or death.
HAART, highly active antiretroviral therapy.

Most patients were on HAART, and 70% had a CD4 lymphocyte
count >200/�L at admission, but the CD4 lymphocyte count nadir
was low (median 100 cells/�L). One noteworthy observation is that
72% of patients were co-infected with HCV, a common finding in
HIV-infected cohorts in Spain. The presenting symptoms were sim-
ilar to those reported in other series,4 but, paradoxically, general
and gastrointestinal symptoms were more frequent in non HCV-
coinfected patients. Comorbid conditions were common, but not
associated with, a poorer prognosis, maybe due to the fact that
there were few patients without any comorbid condition. Severely
immunosuppressed patients suffer bacterial infections more fre-
quently during the hospital stay, especially infections caused by
Streptococcus pneumoniae.

A limited number of studies have analyzed the characteristics of
influenza A in HIV-infected patients. A report including 56 patients
seen in a hospital (but not necessarily admitted) revealed that
gastrointestinal symptoms were more common in HIV-infected
patients (37%) than in the non-HIV-infected (18%).7 A considerable
difference in our patients was the median CD4 lymphocyte count
at presentation (583 cells/�L), which was notably higher. When
analyzing patients admitted with influenza A only, a study that

compared the characteristics and outcome of HIV-infected patients
(26 patients) with HIV-negative (559 patients) did not find any dif-
ferences in outcome, and the authors concluded that the influenza
A was a relative benign process.8 Again, our patients were more
immunodepressed (median CD4 lymphocyte count: 503 cells/�L
vs 288 cells/�L). A study of 27 Mexican HIV-infected patients,
however, reported 6 deaths and 13 opportunistic infections with
a complicated course. These differences could be explained by
different selection criteria in each of the series.9 In a Spanish
seroincident cohort, the study revealed an influenza A incidence
of 5.8 cases/1000 patients. The median CD4 lymphocyte count was
376 cells/�L. Half of the patients had to be admitted to hospital, and
25% developed pneumonia. Only 1 patient had received influenza A
vaccine, and only 25% of them with the seasonal influenza vaccine.
Nevertheless, no patient died and 1 was admitted to intensive care
unit.10

The most important finding of our study was the associa-
tion between delayed treatment (>48 h) with oseltamivir, and a
greater risk of developing severe symptoms (OR, 4.5). This asso-
ciation has been reported previously in immunocompetent,11,12

and in immunodepressed patients.5,13 It has been suggested that
immunodepressed patients could benefit from higher doses of
oseltamivir or longer treatment.6 However, in transplant recipi-
ents with influenza A there were no differences with the dose, but
there was in the early use of oseltamivir.5

In our study, only 2 patients (4.6%) had received influenza A
vaccine, and only 7 (16.2%) the seasonal influenza vaccine. This is
remarkable when compared with a recent study of American HIV-
infected patients, of whom 79% were vaccinated against seasonal
influenza.14

Available data on the interaction between seasonal influenza
and HIV infection are also scarce. Early studies from the pre-HAART
era suggested that seasonal influenza caused an extremely high
number of cases of pneumonia and deaths in HIV-infected patients,
similar to that observed in persons aged >65 years.15 Subsequent
data suggested that HAART led to a reduction in the number of cases
of influenza. In a retrospective cohort study comparing pre-HAART
and the HAART era, seasonal influenza-related hospitalization fell
from 48 to 5 admissions per 1000 patients/year.16 The efficacy
and safety profile of seasonal influenza vaccination in HIV-infected
patients has been confirmed in 2 studies,17,18 although data on its
protective efficacy is variable. An earlier study revealed poor pro-
tection rates, even after 2 doses,19 but a later clinical trial showed
high rates of neutralizing antibodies production.20 Prospective
studies performed during the HAART era have revealed, not only
adequate production of neutralizing antibodies,21 but also clinical
efficacy, with fewer cases of influenza (6.1%) in vaccinated patients
when compared with non-vaccinated (21.2%; RR, 0.29).22

Our study has several limitations. It includes only patients
admitted to hospital, and probably only the most severe cases,
therefore it prevents us from determining the global incidence of
influenza in HIV infected patients. Likewise, we cannot be sure if
the admission criteria were similar in all centers; and we could not
determine with any degree of certainty the coverage of the vaccine
or its potential efficacy, which is a key aspect in the case of a new
epidemic.

To conclude, this study shows the potential severity of the
disease, and the benefit of early therapy with oseltamivir in
HIV-infected patients with influenza A H1N1. We cannot be
sure of the efficacy of vaccination in HIV-infected patients, but
our data reinforce the indication for vaccination and, more
importantly, emphasize the need for an adequate study of its
role both in the prevention of influenza A, and in the pre-
vention of severe cases. Similarly, severely immunodepressed
patients are at greater risk of suffering from concomitant bacterial
infections.
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Appendix A. The GESIDA 6409 Study Group

Hospital Carlos III, Eulalia Valencia Ortega; Hospital La Fe, José
López Aldeguer; Hospital San Pedro, José Antonio Oteo, JR Blanco;
Hospital Universitario Vall d’Hebron, Adria Curran Fabregas; Hos-
pital Donostia, José Antonio Iribarren, María Jesús Bustinduy;
Hospital del Mar, Hernando Knobel; Hospital Txagorritxu, Joseba
Portu Zapirain; Hospital de Mataró, Luis Force Sanmartín; Hospi-
tal de Navarra, Julio Sola Boneta; Hospital General Universitario
de Elche, Félix Gutierrez Rodero; Hospital Clínico Universitario de
Valencia, Ana Ferrer Ribera; Hospital Bellvitge, Daniel Podzamzer;
Hospital Marina Baixa (Villajoyosa), Concepción Amador Prous;
Hospital Universitario de Guadalajara, Miguel Torralba González de
Suso; Hospital Sant Pau i Santa Tecla, Rafael Ramírez Montesinos;
Hospital Severo Ochoa, Miguel Cervero Jiménez; Hospital Univer-
sitario de Valme, Fernando Lozano de León; Hospital Clínico San
Carlos, Vicente Estrada Pérez; Hospital Universitario de Canarias,
Juan Luis Gómez Sirvent; Hospital General Yague, Carlos Dueñas
Gutierrez; Hospital La Paz, Marta Mora Rillo; Hospital Universi-
tario de Getafe, Gabriel Gaspar Alonso-Vega; Hospital Virgen de la
Victoria, Jesús Santos; FUNDACIÓN SEIMC–GESIDA, Elena Barquilla.

References

1. Echevarria-Zuno S, Mejia-Arangure JM, Mar-Obeso AJ, Grajales-Muniz C,
Robles-Perez E, Gonzalez-Leon M, et al. Infection and death from influenza A
H1N1 virus in Mexico: a retrospective analysis. Lancet. 2009;374:2072–9.

2. Perez-Padilla R, Rosa-Zamboni D, Ponce de Leon S, Hernandez M,
Quinones-Falconi F, Bautista E, et al. Pneumonia and respiratory failure from
swine-origin influenza A (H1N1) in Mexico. N Engl J Med. 2009;361:680–9.

3. Dawood FS, Jain S, Finelli L, Shaw MW, Lindstrom S, Garten RJ, et al. Emer-
gence of a novel swine-origin influenza A (H1N1) virus in humans. N Engl J
Med. 2009;360:2605–15.

4. Bautista E, Chotpitayasunondh T, Gao Z, Harper SA, Shaw M, Uyeki TM, et al.
Clinical aspects of pandemic 2009 influenza A (H1N1) virus infection. N Engl J
Med. 2010;362:1708–19.

5. Kumar D, Michaels MG, Morris MI, Green M, Avery RK, Liu C, et al. Outcomes from
pandemic influenza A H1N1 infection in recipients of solid-organ transplants: a
multicentre cohort study. Lancet Infect Dis. 2010;10:521–6.

6. WHO guidelines for pharmacological management of pandemic (H1N1) 2009
influenza and other influenza viruses. Geneva: World Health Organiza-
tion, February 2010. http://www.who.int/csr/resources/publications/swineflu/
h1n1 use antivirals 20090820/en/index.html [Access 19/07/2011].

7. Martinez E, Marcos MA, Hoyo-Ulloa I, Anton A, Sanchez M, Vilella A, et al.
Influenza A H1N1 in HIV-infected adults. HIV Med. 2011;12:236–45.

8. Riera M, Payeras A, Marcos MA, Viasus D, Farinas MC, Segura F, et al.
Clinical presentation and prognosis of the 2009 H1N1 influenza A infec-
tion in HIV-1-infected patients: a Spanish multicenter study. AIDS. 2010;24:
2461–7.

9. Ormsby CE, Rosa-Zamboni D, Vazquez-Perez J, Ablanedo-Terrazas Y, Vega-
Barrientos R, Gomez-Palacio M, et al. Severe 2009 pandemic influenza A (H1N1)
infection and increased mortality in patients with late and advanced HIV disease.
AIDS. 2011;25:435–9.

10. Hernando V, Hernandez B, Moreno S, Berenguer J, Gutierrez F, Segura F, et al.
Incidence of 2009 pandemic influenza A(H1N1) virus in a cohort of HIV-infected
adults in Spain. In: 50th ICAAC. 2010. Abstract H-234.

11. Jain S, Kamimoto L, Bramley AM, Schmitz AM, Benoit SR, Louie J, et al. Hospi-
talized patients with 2009 H1N1 influenza in the United States. N Engl J Med.
2009;361(April–June):1935–44.

12. Louie JK, Acosta M, Jamieson DJ, Honein MA. Severe 2009 H1N1 influenza
in pregnant and postpartum women in California. N Engl J Med. 2010;362:
27–35.

13. Redelman-Sidi G, Sepkowitz KA, Huang CK, Park S, Stiles J, Eagan J, et al. 2009
H1N1 influenza infection in cancer patients and hematopoietic stem cell trans-
plant recipients. J Infect. 2010;60:257–63.

14. Mattson C, Fagan J, Valverde E, Beer L, Freedman M, McNagthen A. Prevalence
and predictors of seasonal influenza vaccination among HIV-infected persons
receiving care in the US, 2007. In: 17th conference on retroviruses and oppor-
tunistic infections. 2010. Abstract 803.

15. Lin JC, Nichol KL. Excess mortality due to pneumonia or influenza during
influenza seasons among persons with acquired immunodeficiency syndrome.
Arch Intern Med. 2001;161:441–6.

16. Neuzil KM, Coffey CS, Mitchel Jr EF, Griffin MR. Cardiopulmonary hospitaliza-
tions during influenza season in adults and adolescents with advanced HIV
infection. J Acquir Immune Defic Syndr. 2003;34:304–7.

17. Glesby MJ, Hoover DR, Farzadegan H, Margolick JB, Saah AJ. The effect
of influenza vaccination on human immunodeficiency virus type 1 load: a
randomized, double-blind, placebo-controlled study. J Infect Dis. 1996;174:
1332–6.

18. Sullivan PS, Hanson DL, Dworkin MS, Jones JL, Ward JW. Effect of influenza
vaccination on disease progression among HIV-infected persons. AIDS.
2000;14:2781–5.

19. Miotti PG, Nelson KE, Dallabetta GA, Farzadegan H, Margolick J, Clements ML.
The influence of HIV infection on antibody responses to a two-dose regimen of
influenza vaccine. JAMA. 1989;262:779–83.

20. Tasker SA, Treanor JJ, Paxton WB, Wallace MR. Efficacy of influenza vaccination
in HIV-infected persons. A randomized, double-blind, placebo-controlled trial.
Ann Intern Med. 1999;131:430–3.

21. Amendola A, Boschini A, Colzani D, Anselmi G, Oltolina A, Zucconi R, et al.
Influenza vaccination of HIV-1-positive and HIV-1-negative former intravenous
drug users. J Med Virol. 2001;65:644–8.

22. Yamanaka H, Teruya K, Tanaka M, Kikuchi Y, Takahashi T, Kimura S, et al. Efficacy
and immunologic responses to influenza vaccine in HIV-1-infected patients. J
Acquir Immune Defic Syndr. 2005;39:167–73.

http://www.who.int/csr/resources/publications/swineflu/h1n1_use_antivirals_20090820/en/index.html
http://www.who.int/csr/resources/publications/swineflu/h1n1_use_antivirals_20090820/en/index.html

	Outcomes in HIV-infected patients admitted due to pandemic influenza
	Introduction
	Methods
	Results
	Discussion
	Conflict of interest
	Acknowledgments
	Appendix A The GESIDA 6409 Study Group
	References


