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Objective: To determine early predictors of hospitalisation among patients with RT-PCR confirmed 
H1N1 infection evaluated in an emergency department.
Methods: Single-center retrospective study. All patients ≥14 years assessed in the emergency de-
partment and diagnosed with influenza A (positive result of a RT-PCR test from a nasopharyngeal swab) 
were included. A multivariate analysis was performed to determine the predictors of hospitalisation. 
Results: Nasopharyngeal swabs were collected from 426 patients; for 151 of these patients, the results 
of the RT-PCR test were positive for H1N1. 52.3% of the patients were hospitalised; 5 of the 151 (3%) 
patients were admitted to the Intensive Care Unit. The only variables that were independently asso-
ciated with hospitalisation were a baseline oxygen saturation < 95% and creatinine levels >1.4 mg/dL. 
Conclusion: Early detection of baseline oxygen saturation < 95% and renal function impairment are 
associated with an increased risk of hospitalisation for patients with confirmed influenza A.

Objetivo: identificar predictores precoces de hospitalización en pacientes con infección por H1N1 confir-
mada por RT-PCR atendidos en un servicio de urgencias.
Métodos: estudio observacional retrospectivo unicéntrico. Se han incluido todos los pacientes ≥ 14 años 
atendidos en el servicio de urgenciasy con diagnóstico de gripe A (resultado positivo de una prueba de 
RT-PCR de un exudado nasofaríngeo). Se realizó un análisis multivariante para determinar los predic-
tores precoces de hospitalización.
Resultados: se obtuvieron exudados nasofaríngeos de 426 pacientes; en 151 de estos pacientes, el resul-
tado de la RT-PCR fue positivo para H1N1. El 52,3% de los pacientes fueron hospitalizados; 5 pacientes 
de los 151 (3%)fueron ingresados en la Unidad de Cuidados Intensivos. Las únicas variables que se 
asociaron de forma independientecon la hospitalización fueron: saturación de oxígeno basal < 95% y 
creatinina sérica > 1,4 mg/dl.
Conclusión: la detección precoz de saturaciones de oxígeno basales<95% y el deterioro de la función 
renal se asocian a un mayor riesgo de hospitalización en pacientes con influenza A (H1N1) confirmada.
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Información de artículo Abstract

Background
The 2009 epidemic/postpandemic periods of influenza A virus 
infection represented a significant increase in medical visits to 
emergency departments. Clinical diagnosis, without needing mi-
crobiological confirmation, is sufficient for patients who present 
an uncomplicated influenza syndrome. Outpatient management 
is recommended for these patients, along with instruction as to 
the signs and symptoms for concern. According to the 2009 re-
commendations of the World Health Organisation (WHO)1 and 
the American Society of Infectious Diseases2, diagnostic tests are 
indicated for all patients with serious disease risk factors and for 
patients who are considered candidates for hospitalisation.

Early clinical markers would be useful for emergency de-
partments to facilitate the screening of patients at high risk of 
hospitalisation and to effectively organise the hospital care of 

patients admitted with suspected influenza, especially during 
an epidemic.

The aim of our study was to determine early predictors of 
hospitalisation among patients with RT-PCR confirmed H1N1 
infection evaluated in an emergency department.

Methods
This was an observational, retrospective single-centre study en-
compassing the period of the influenza A epidemic in the Com-
munity of Madrid (2014/01/13 to 2014/02/28). Following the 
directives of the Infectious Diseases Society of America guide-
lines2 and the 2009 recommendations of WHO1, our emergency 
department’s healthcare protocol considers suspected influenza 
for the presence of fever ≥38ºC and at least 2 of the following 
accompanying symptoms: cough, sore throat, rhinorrhoea, hea-
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dache, myalgia and vomiting/diarrhoea; or when faced with the 
diagnosis of pneumonia of unknown origin. Nasopharyngeal 
swabs were obtained for A influenza testing from patients with 
suspected influenza and risk factors for serious disease, as defi-
ned by the Ministry of Health of the Government of Spain (the 
presence of pulmonary or chronic cardiovascular disease, mode-
rate-severe renal failure, advanced chronic liver disease, severe 
neuromuscular disease, diabetes, immunosuppression, preg-
nancy/postpartum, prolonged treatment with aspirin in those 
younger than 18 years, morbid obesity, asplenia, haemoglobi-
nopathy and moderate-severe anaemia)3, and/or patients who 
due to their clinical presentation or evolution are considered for 
hospitalisation. All diagnostic testing was performed as part of 
routine clinical management following the protocol described. 
According to the national4 and international1 scientific societies 
recommendations the antiviral treatment was considered in all 
patients with confirmed or strongly suspected H1N1 virus in-
fection, with severe or progressive clinical presentation and pa-
tients in higher risk groups of developing complications.  A case 
of 2009 influenza A (H1N1) was considered in patients with a 
positive real-time polymerase chain reaction (RT-PCR) in a na-
sopharyngeal sample. All patients 14 years or older presenting 
to the emergency department who met criteria of laboratory 
confirmed H1N1 case we included in the study. 

We retrospectively collected the clinical and demographic 
variables and the biochemistry and radiological results corres-
ponding to the initial evaluation in the emergency department 
based on each patient’s electronic medical records. Morbid obe-
sity was considered based on the clinician’s observations in the 
medical history, given that neither height nor weight was sys-
tematically recorded in the medical records.  The attending phy-
sician determined the necessary additional tests, as well as the 
indication for hospitalisation in each case. The patients’ vaccina-
tion status was not available. The study was approved by the Cli-
nical Research Ethics Committee of La Paz University Hospital.

Primary outcome variable was defined as need for hospita-
lization and secondary outcome variable was early mortality (in 
emergency department or during hospitalisation). A descripti-
ve, univariate and multivariate analysis was conducted to de-
termine the predictors of hospitalisation. The continuous varia-
bles are expressed as means (standard deviation [SD]), if they 
followed the normal distribution, or as medians (interquartile 
range), if they did not follow the normal distribution. We emplo-
yed Student's t-test and the Mann-Whitney U test, respectively. 
The categorical variables are expressed as percentages and were 
compared with the chi-squared test. In the univariate analysis, 
we inserted demographic variables, comorbidities, the vital signs 
recorded in the initial assessment, treatment-related variables, 
laboratory results and radiological abnormalities. The variables 
that achieved a p < 0.1 in the univariate analysis were inserted 
into the backward stepwise multivariate logistic regression mo-
del. The model’s dependent variable was hospitalisation versus 
discharge from the emergency department. The 95% confidence 
intervals (CI) were calculated for significant variables in mul-
tivariate analysis. The statistical analysis was conducted using 
the statistical bundle SPSS 15.0 (IBM Inc., IL, USA).

Results  
The diagnostic test for influenza A was performed on 426 patients, 
of whom 151 (35.4%) were positive. Of the confirmed cases, 75 
(49.6%) were male, 120 (79.4%) caucasians. The patients’ mean 
age was 57.6 (22) years. The patients’ characteristics and the uni-
variate analysis are summarised in table 1. The mean time from 
onset of symptoms until attending the emergency department was 
3.8 (2.5) days. The most common symptoms were cough (81%), fe-
ver (74.5%) and myalgia (36%). A total of 52.3% of the patients 
were hospitalised; 5 (3%) patients were admitted to the intensive 
care unit. There was no case reported of early death.

Sixty percent of the patients had some comorbidity, with 

chronic obstructive pulmonary disease and diabetes mellitus the 
most prevalent. At emergency department triage, 79% (CI 95%, 
67-88%) of the patients who were subsequently hospitalised had 
a baseline oxygen saturation <95%, compared with 36% (CI 95%, 
24-50%) of the patients who were discharged (p < 0.001). The 
initial respiratory rate was recorded in 38 cases; 5 patients were 
identified with an upper respiratory rate of 30 respirations per 
minute and all were subsequently hospitalised. 

With regard to the laboratory results (table 1), there were 
no differences in the prevalence of leucocytosis or leukopenia 
between the patient group that required hospitalisation and the 
group that was discharged. Most patients with thrombocytopenia 
were hospitalised (p = 0.020). Among patients who were hospita-
lised, 31% (CI 95%, 21.6-41.7%) presented a creatinine level >1.4 
mg/dL in compare with 5% (CI 95% 1.6-13.0%) of patients who 
were discharged (p < 0.001). The mean PCR value was signi-
ficantly higher in the hospitalised patients (81 vs. 47 mg/L, 
p = 0.002). Chest radiography was requested for 134 (88.7%) pa-
tients, with pneumonia observed in 32 (23.8%) patients, 
27 (84.3%) of whom were hospitalised. Radiographic findings in-
cluded bilateral infiltrates in 8 patients and alveolar condensation 
in 24 patients.

Among 151 patients with H1N1 virus infection, 101(67%) 
received treatment with oral oseltamivir. About half of patients 
received antiviral > 3 days after of illness onset. No patient had 
started antiviral treatment before emergency department ad-
mission. The delay in the initiation of antiviral was no associa-
ted with higher risk of hospitalisation.

The only variables in the multivariate analysis (table 2) 
that were independently associated with hospitalisation were 
creatinine levels > 1.4 mg/dL and baseline oxygen saturation 
< 95%. We cannot evaluate the risk factors for early death 
among patients with H1N1 virus infection because of no case 
of death during hospitalisation was reported. 

Discussion
This is the first observational study that has systematically 
analysed the clinical and biochemical features predictive of 
hospitalisation present in the initial assessment of patients 
with influenza treated in an emergency department. A base-
line oxygen saturation < 95% measured at triage was the only 
clinical feature independently associated to be hospitalized by 
laboratory confirmed H1N1 virus infection.

The utility of routine triage pulse oximetry screening pa-
tients in emergency department and its potential for altering 
management decisions has been previously showed5. Even, li-
mited scientific evidence6, 7 support the use of oxygen saturation 
as a predictor of mortality during hospitalisation irrespective of 
specific symptoms or disease. To our knowlegde, this is the first 
report that had assessed the predictive importance of oxygen 
saturation at triage in H1N1 virus infection. In our analysis, 
baseline oxygen saturation < 95% was significant regardless of 
the presence of other comorbidities and radiological findings. 
So, our hypothesis is that the decrease in oxygen saturation le-
vel could reflect the extent of lung infection, and this feature 
may be evident before the radiographic abnormalities.  In ani-
mal models of influenza, oxygen saturation readings correlated 
with the amount of viral replication and immune response to 
influenza infection8.

Some 23.5% of the total of patients had radiographic fin-
dings consistent with pneumonia combined with the diagnosis 
of influenza A. In the study by González et al, the percentage 
of cases with pneumonia at the time of admission to the emer-
gency department or hospitalisation was 18.7%, which was si-
milar to our results. As expected, the majority of patients with 
pneumonia in both studies were hospitalised. However, more 
than half of patients (65%) who were hospitalized showed no 
radiographic findings. Our results support the findings of Via-
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Table 1. 
CharaCTerisTiCs of The enTire sample of paTienTs wiTh influenza a in The iniTial assessmenT in The emergenCy DeparTmenT anD 

The ComparaTive analysis beTween The paTienT group ThaT requireD hospiTalizaTion anD The paTienT group ThaT was DisChargeD

Total number of 
patients recorded 

(n=151)

patients discharged 
(n=72)

patients who were 
admitted (n=79)

p-value

Demographic data.  Male sex, n (%)  75(49.6) 27 (36) 48 (64) .009

Mean age, years (SD) 57.6 (22.0) 46.68 (21.3) 68.14 (17.05) <.001

Mean time since symptom onset, days (SD) 3.8 (2.5) 4.0 (2.5) 3.6 (2.5) .405

Comorbidity, n (%) 92 (60.9) 42 (58.3) 50 (63.3) .617

COPD, n (%) 23 (15.2) 4 (5.5) 19 (24.0) <.001

Asthma, n (%) 15 (9.9) 9 (12.5) 6 (7.5) .416

Other lung disease, n (%) 9 (5.9) 2 (2.7) 7 (8.8) .171

Diabetes, n (%) 20 (13.2) 11 (15.2) 9 (11.4) .876

Immunosuppression, n (%) 17 (11.2) 9 (12.5) 8 (10.1) .798

Pregnancy, n (%) 11 (7.2) 10 (13.8) 1 (1.3) .003

Cancer, n (%) 9 (5.9) 1 (1.3) 8 (10.1) .035

Others*, n (%) 2 (1.3) 1 (1.3) 1 (1.3) NA

Vital signs at triage

Patients with HR measured, n
Mean HR, bpm (SD)
Patients with HR >100 bpm, n (%)

142
97 (18) 

65 (45.7)

65
97 (17)
26 (40)

77
98 (20)

38 (49.4)
.807
.17

Patients with RR measured, n
Mean RR, bpm (SD)
Patients with RR >30 bpm, n (%)

38
21 (7)

5 (13.2)

14
19 (4)

0

24
23 (7)

5 (100)
.050
.09

Patients with bSaO2** measured
Mean bSaO2, (SD)
Patients with bSaO2 <95%, n (%)

108
93 (6) 

64 (59.2)

50
96 (3) 

18 (36)

58
91 (9)

 46 (79.3)
<.001
<.001

Laboratory test results 

Patients with WBC, n 
Patients with leukopenia
(<4000 cells/µL), n (%)
Patients with leukocytosis 
(≥ 12,000 cells/ µL), n (%)

143

8 (5.5) 

20 (13.9)

65

3 (4.6) 

6 (9.2)

78

5 (6.4)

14 (17.9)

.722

.100

Patients with platelet count, n
Patients with thrombopenia
(<150000 cells/µL), n (%)

143

22 (15.4)

65

5 (7.7)

78

17 (21.8) .02

Patients with creatinine value, n
Mean creatinine, mg/dL (SD)
Patients with Cr >1.4 mg/dL, n (%) 

141
1.1 (0.6)

 27 (19.1)

63
0.9 (0.3)
3 (4.7)

78
1.2 (0.8) 
24 (30.7)

.003
<.001

Patients with CRP value, n
Mean CRP, mg/L (SD) 

140
66 (69)

63
47 (43)

77
81 (82) .002

Radiographic findings
Patients with chest x-ray, n
Patients con radiographic findings
- Bilateral infiltrate, n (%) 
- Alveolar condensation, n (%)

134
32 (23.8)
8 (5.8)

24 (17.6)

58
5 (8.6)
0 (0)

5 (8.6)

76
27 (35.5)
8 (10.5)
19 (25)

<.001

Antiviral treatment
Start of oseltamivir, n (%)
>72 h from onset of symptoms, n (%)

101 (66.8)
52 (51.5)

49 (68)
25 (48.1)

52 (66)
27 (51.9) .540

* 2 patients with HIV infection, 1 patient with morbid obesity. 
Abbreviations: bpm, beats per minute/breaths per minute; bSaO2, baseline oxygen saturation; WBC, white blood cell count;  COPD, chronic obstructive pulmonary disease; Cr, creatinine; HR, 
heart rate; CRP, C-reactive protein; RR, respiratory rate; SD, standard deviation.
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sus et al. study9. In this multicentre study, only 43% of hospi-
talized patients with H1N1 virus infection presented neumonia 
on chest radiography. In this study the radiographic findings 
variable was not associated with severe disease. So, radiological 
abnormalities appear to be an insensitive marker for predicting 
the severity of infection and need for hospitalization.

In our series, more than half of the patients with confir-
med influenza required hospitalisation, supporting the data 
published by González et al.10 who found that 60% of patients 
older than 50 years were hospitalised in the 2009-2010 pan-
demic. In our study, more than half of the patients who were 
hospitalised had at least a comorbid condition. This result is 
similar to the published series of hospitalised patients with 
H1N1 virus infection9,11,12,13,14, with lung disease the medi-
cal condition most prevalent. Our study, however, highlights 
the fact that the presence of comorbidities was not associated 
with a higher risk of hospitalisation, given that 58% of the dis-
charged patients from emergency department had also at least 
one comorbidity factor. Chronic obstructive pulmonary disease 
and cancer were the only comorbidity conditions that were sig-
nificantly related to hospitalisation in the univariate analysis. 

In contrast to other studies15, pregnancy did not increase the 
risk of hospitalisation.

In the analysis of the laboratory parameters, the increase 
in creatinine levels was the only independent factor associated 
with hospitalisation. Thrombocytopenia, which was associated 
with hospitalisation in the univariate analysis, did not reach 
statistical significance in the multivariate analysis, probably 
because of the low number of patients who presented this con-
dition.  Thrombocytopenia as a marker of poorer prognosis 
has been suggested in the recommendations of several Spanish 
scientific societies4. 

Antiviral treatment was started for more than 60% of the 
patients with confirmed influenza. However, the treatment was 
started late (> 72 h) in half of the cases. We were unable to 
assess in our study whether the early initiation of oseltamivir 
treatment improved the patients’ progression because there 
was no prospective follow-up of these patients. 

Our study has several limitations. We evaluated only pa-
tients with confirmed H1N1 infection, so our sample may not 
to be representative of patients attending in emergency de-
partment with suspected influenza who may not have been tes-
ted. Our study has the limitations of a retrospective observatio-
nal study. Neither the patients’ height nor weight was measured 
systematically; we therefore cannot adequately assess obesity 
as a variable or calculate the patients’ creatinine clearance.  A 
number of variables, such as respiratory rate, were recorded for 
a minority of patients; there is therefore insufficient statistical 
power to analyse their predictive role. More studies are needed 
to confirm our results. 

In conclusion, the early detection of a baseline oxygen sa-
turation < 95% was associated in our study with a greater risk 
of hospitalisation. This easy-to-measure tool could help in the 
decision-making process for the triage of patients with influen-
za syndrome who are assessed in emergency departments. 

Table 2. 
mulTivariaTe analysis of The faCTors assoCiaTeD wiTh 

hospiTalizaTion in The paTienTs wiTh h1n1 virus infeCTion. 
The sTaTisTiCally signifiCanT variables are shown

variable b p-value or adj (95% Ci )

bSaO2* < 95% 1.5 .005 4.6 (1.7-14.5)

Creatinine >1.4 mg/dL 2.7 .015 15.5 (1.7-142.6)

Abbreviations: bSaO2, baseline oxygen saturation; CI, confidence interval; OR adj, adjusted 
odds ratio.
Values in the multivariate analysis included: age (> 65 years), male, chronic obstructive pulmo-
nary disease, thrombopenia (< 15000 cells/µL), baseline oxygen saturation (< 95%), creatinine 
(> 1.4 mg/dL) and radiological findings.
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