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bstract

Objectives.  –  To describe and compare the epidemiological characteristics associated with influenza type A and B as well as the characteristics
ssociated with influenza pneumonia. The secondary objective was to evaluate the performance of influenza rapid diagnostic tests (RDT) in the
mergency department.

Patients  and  methods.  –  Prospective study, including 251 adult patients admitted to the emergency department during the 2013–2014 influenza
utbreaks for flu-like illness confirmed by RT-PCR.

Results.  –  A total of 106 patients were infected with influenza type B (42%) and 145 with influenza type A (58%). Mean age was 56 and
he sex-ratio was 0.9. In a multivariate analysis, the only factor independently related with the type of influenza strain was the patient’s age.
verall, 17% of influenza-infected patients were vaccinated and 38% presented with pneumonia, with no significant difference between strains.

n a univariate analysis, the risk factors associated with the occurrence of pneumonia were age, vaccination, and chronic obstructive pulmonary
isease. Only 22% of samples positive by RT-PCR for influenza B and 40% for influenza A were positive by RDT.

Conclusion.  –  Influenza type A and type B had similar clinical and biological signs, including severity. Influenza type B should not be neglected.
ny emergency department may use the RDT for its ease-of-use and rapidity. However, its low sensitivity should be taken into consideration when

nterpreting results.
 2017 Elsevier Masson SAS. All rights reserved.

eywords: Rapid diagnostic test; Epidemiology; Influenza; Pneumonia

ésumé
Objectifs.  –  Décrire et comparer les caractéristiques épidémiologiques associées aux grippes A et B et les facteurs associés à la pneumonie
rippale. L’objectif secondaire était d’évaluer la performance du test de diagnostic rapide de la grippe aux urgences.
Patients  et  méthodes.  –  Étude prospective ayant inclus 251 patients adultes admis dans un service d’urgence pour syndrome grippal dont le

iagnostic a été confirmé par RT-PCR au cours des épidémies 2013 et 2014.
) et 145 par la grippe A (58 %), avec un âge moyen de 56 ans et un sex-ratio
Résultats.  –  Au total, 106 patients étaient atteints par la grippe B (42 %
e 0,9. En analyse multivariée, seul l’âge du patient était considéré comme un facteur indépendant du type de souche grippale. Dix-sept pour cent
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es patients atteints de grippe étaient vaccinés et 38 % avaient une pneumonie, sans différence significative entre les souches. En analyse univariée,
es facteurs de risque associés à une pneumonie étaient l’âge, la vaccination et la bronchopneumopathie chronique obstructive. Seulement 22 %
es échantillons positifs en RT-PCR pour la grippe B et 40 % pour la grippe A étaient positifs au test de diagnostic rapide.

Conclusion.  –  Les grippes A et B présentaient des manifestations cliniques et biologiques similaires, y compris leur gravité. La grippe B ne
evrait pas être sous-estimée. Aux urgences, le test de diagnostic rapide est intéressant à réaliser, mais son résultat doit être interprété avec prudence
ompte tenu de sa faible sensibilité.

 2017 Elsevier Masson SAS. Tous droits réservés.

ots clés : Épidémiologie ; Grippe ; Pneumonie ; Test de diagnostic rapide
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cultatory findings consistent with pneumonia, new or increased
infiltrate on chest X-ray imaging (diagnostic criteria from the
.  Introduction

Influenza is a contagious acute respiratory infection caused
y an orthomyxoviridae, i.e. Myxovirus  influenzae. It is respon-
ible for annual epidemics across Europe and remains endemic
n Asia. Three strains have been described mainly in human
iseases: A, B, and C, the latter occurring only sporadically.
he World Health Organization (WHO) estimations of severe
ases range from 3 to 5 million, and the number of deaths
er year worldwide between 250,000 and 500,000. Influenza
s a major socio-economical issue [1]. Clinically, the influenza
r “flu syndrome” is usually very difficult to distinguish from
ther mild respiratory pathogens. Influenza type A, commonly
ccepted as highly pathogenic, caused several pandemics world-
ide over the past few years [2,3]. Few studies compared

llnesses caused by different subtypes of influenza, especially
mong adults [4,5]. Some of them suggested that influenza type

 may be less severe [6]. More recently, a study conducted
ith patients admitted to emergency wards for reverse transcrip-

ion polymerase chain reaction (RT-PCR)-confirmed influenza
evealed that influenza A (H3N2) occurred more frequently
mong elderly and comorbid patients than influenza type B [7].
ther studies of outpatients presenting with confirmed influenza

nfections reported that A and B subtype influenza illnesses were
imilar with regards to clinical features [8] and severity assessed
y the hospitalization rate [9]. The 2012–2013 seasonal out-
reak in France was marked by a very high rate of influenza
ype B whereas the virus type A caused most of flu cases during
he 2013–2014 outbreak [10]. Therefore, the main study goal
as to compare the clinical characteristics of influenza types A

nd B among adults admitted to an emergency department dur-
ng these two outbreaks. The influenza pneumonia-associated
actors were described. Although the technical reference for
irological diagnosis of influenza is RT-PCR [11], point-of-care
apid diagnostic tests (RDT) for influenza A and B viruses have
een developed and are useful to guide the immediate care since
ntiviral drugs are available. The development of these tests in
he emergency setting might depend on their real-life diagnostic
ccuracy and may vary by virus type. Therefore, we also aimed

o compare the performance of RDT versus RT-PCR test for the
wo virus types.

F
o

er Masson SAS.All rights reserved. - Document downloaded on 12/04/2019 by Universite d'Aix-Marse
.  Patients  and  methods

.1.  Study  design  and  patient  population

This observational prospective study was conducted in the
mergency department of the tertiary care Northern Hospital,
arseilles, France, during the influenza outbreaks of 2013 (from
ecember 1, 2012 to March 30, 2013) and 2014 (from December
, 2013 to March 30, 2014). Study data was collected elec-
ronically for all adult patients presenting with influenza-like
llness (defined as the sudden onset of fever [≥  37.8 ◦C] and the
resence of at least one of the following respiratory symptoms:
ough, sore throat, or rhinorrhea/nasal obstruction [12–14]). All
atients with RT-PCR-confirmed influenza from nasopharyn-
eal samples were included. The protocol was approved by
he local research ethics committee, highlighting the need for
nformed consent to comply with the French legislation.

.2.  Data  collection

The demographic and epidemiological data of every patient
as collected: age, gender, comorbidities, anti-influenza vacci-
ation status, previous treatments with anti-inflammatory drugs
steroidal or non-steroidal), and pre-admission antibiotic and/or
ntiviral treatment. Clinical data collected on admission were
emperature, blood pressure, heart rate (HR), respiratory rate
RR), oxygen saturation (SpO2), Glasgow coma scale score, and
he presence of confusion. If required, biological tests were per-
ormed and included white blood cell count, C-reactive protein,
rocalcitonin, renal and hepatic function tests, serum sodium
nd glucose levels, blood gas analysis, and chest X-ray imaging
lindly interpreted by a radiologist. Any administration of antibi-
tics and/or antiviral treatment at the emergency department,
nd their prescription at discharge or during hospital stay were
ecorded. The diagnosis of pneumonia was defined as the associ-
tion of at least two of the following criteria: cough, production
f purulent sputum, temperature > 38 ◦C or < 36 ◦C, dyspnea,
achypnea or hypoxemia, with at least one of the following: aus-
rench Infectious Diseases Society guidelines for management
f community-acquired pneumonia in adults) [15,16].

ille - (28145). It is forbidden and illegal to distribute this document.
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.3.  Detection  of  respiratory  viruses

The nasal sample was taken using a Virocult© swab. The
atient’s head was put in hyperextension and the swab was
nserted horizontally, parallel to the plane surface of the palate,
round five to seven centimeters deep to reach the posterior and
pper part of the nasopharynx. Careful swabbing was performed,
eep and supported by a slow rotation against the nasal wall to
etach the cells. The swab was then removed and immediately
ntroduced into a canister. A rapid influenza diagnostic test was
erformed with the BD DirectigenTM EZ Flu A + B test (BD
iagnostic, USA) in association with a real-time polymerase
hain reaction assay on nasal swabs.

.4.  Statistical  analysis

Descriptive statistics included frequency analysis (per-
entages) for categorical variables and means and standard
eviations for continuous variables. Comparisons used Fisher’s
xact test for categorical variables and Student’s t  test for contin-
ous variables. Factors independently associated with the virus
ubtype and occurrence of pneumonia were determined by the
se of a logistic regression analysis. A P  value < 0.05 was consid-
red statistically significant. Statistical analysis was performed
sing SPSS 21.0 software (SPSS, Chicago, IL, USA).

.  Results

A total of 251 patients were included (Table 1): 106 patients
resenting with influenza type B and 145 with influenza type A.
mong the latter, 38 were infected with the H1N1 virus, 119
ith H3N2, and 12 with both.

.1.  Comparing  influenza  A  and  B  patients

The univariate analysis (Table 1) showed that type B-infected
atients were older and had a higher respiratory rate. Type A-
nfected patients had a higher heart rate, a higher white blood
ell count, and a higher lactate level. Antiviral treatment at
he emergency department was more often prescribed for type
-infected patients (21% vs. 3.8%, P  < 0.01). Pneumonia was
resent at admission in 56 (38.6%) type A-infected patients
nd 39 (36.8%) type B-infected patients (P  = 0.77). The mul-
ivariate logistic regression analysis showed that none of the
emographic, clinical, and biological parameters were statisti-
ally different between type A- and type B-infected patients.

.2.  Characteristics  of  patients  presenting  with  influenza
neumonia

A total of 95 patients (38%) out of 251 presented with
neumonia at admission. Table 2 details the demographic
nd epidemiological characteristics of patients presenting with

nd without pneumonia. The univariate analysis showed that
neumonia-affected patients were older, more often lived
n institutions, and were more frequently affected with
hronic obstructive pulmonary disease (COPD) or asthma.

m
t
a
t

evier Masson SAS.All rights reserved. - Document downloaded on 12/04/2019 by Universite d'Aix-Ma
ies infectieuses 48 (2018) 180–187

 multivariate analysis highlighted a single potential risk factor
or influenza pneumonia significantly associated with the occur-
ence of pneumonia for influenza-infected patients, i.e. age over
5 years (OR: 1.89, 95% CI: 1.05–3.40). Table 3 details the clin-
cal and biological characteristics as well as clinical outcomes
f patients presenting with and without pneumonia.

.3.  Diagnostic  accuracy  of  rapid  influenza  test

The sensitivity of the rapid diagnostic test was better for type
-infected patients than for type B-infected patients (40% vs.
2%, P = 0.001) (Table 4).

.  Discussion

This prospective study highlights the existence of minor
pidemiological differences in influenza infections caused by
trains A and B but no difference in clinical severity was
bserved. Influenza type A and B infections may go through
neumonia-related complications in a similar pattern, especially
or patients over 65 years.

In 2014, Glezen et al. described a significant change in the
pidemiology of influenza type B with the rise in the mid-
980s of two antigenically distinct lineages represented by
/Victoria/2/87 and B/Yamagata/16/88 [17].

Since 2001, seasonal outbreaks worldwide have been caused
y both type A and B strains, albeit in a variable scale but hardly
redictable. This may explain why comparative studies between
ype A and B strains are scarce. The present study took place in

 context of recurrent and sometimes tough influenza outbreaks,
articularly in an emergency department.

The mean age of our study population was 56, while previ-
usly described populations were usually younger: 32 years for
he 2012 flu outbreak and 19 years for the 2011 outbreak [18].
his discrepancy might be explained by the recruitment method-
logy: unlike most of the younger patients, patients included in
he current study had to come to the emergency department.
nterestingly, the current study revealed that type B-infected
atients were older than type A-infected ones (OR: 0.95, 95%
I: 0.89–1.01). This is different from previously reported data

19,20]. However, cohorts of the latter studies, unlike ours,
ncluded children. Excluding the pediatric population in those
tudies, influenza type B seems more frequent, which may
xplain the observed discrepancy. As previously reported, the
ender was not a meaningful factor of differentiation [21]. In

 2014 multicenter study, Su et al. described similar morbid-
ty and mortality rates among patients hospitalized for influenza
ype A or B who received antiviral treatment. The authors con-
luded that therapeutic measures should not differ depending
n the strain at play [22]. However, two additional studies, pub-
ished in 2006 and 2007, reported a reduction in the effectiveness
f oseltamivir against influenza type B compared with type A,

arked by persistent fever and re-isolation of the virus despite

reatment with neuraminidase inhibitors [23,24]. Other studies
lso reported the lower sensitivity to neuraminidase inhibitors in
ype B-infected patients compared with type-A patients [25,26].

rseille - (28145). It is forbidden and illegal to distribute this document.
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Table 1
Comparison of factors associated with influenza type A and B in 251 patients by univariate and multivariate analyses.
Comparaison des caractéristiques associées aux grippes A et B des 251 patients en analyses univariée et multivariée.

Characteristics Influenza A
(n = 145)

Influenza B
(n = 106)

P  value Univariate
analysis

Odds ratio 95% CI P value Multivariate
analysis

Demographics
Sex – n (%) 0.86

Men, n (%) 70 (48.3) 50 (47.2)
Women, n (%) 75 (51.7) 56 (52.8)

Age, mean (SD) 54 ± 24 60 ± 22 0.03 0.95 [0.89–1.01] 0.10
Vaccination, n (%) 24 (19.2) 19 (17.9) 0.80

Comorbidities, n (%)
Institutionalization 9 (6.2) 5 (4.7) 0.57
COPD/Asthma 41 (29.7) 27 (25.5) 0.46
Chronic respiratory failure 5 (3.6) 4 (3.8) 0.96
Chronic heart failure 10 (9.8) 0 (0) 0.74
Coronary disease 20 (14.2) 11 (10.4) 0.37
Obesity 8 (5.8) 7 (6.6) 0.81
Diabetes 17 (12.3) 16 (5.1) 0.53
Current neoplasia 3 (2.2) 7 (6.6) 0.11
Cured neoplasia 6 (4.3) 7 (6.6) 0.44
Stroke 7 (5.1) 6 (5.7) 0.85
Chronic renal failure 5 (3.6) 5 (4.7) 0.75
Immunosuppression 2 (1.5) 4 (3.8) 0.41
Chronic liver disease 3 (2.2) 1 (0.9) 0.63
Pregnancy 4 (2.9) 0 (0) 0.14

Clinical features
Glasgow coma scale < 15, n (%) 7 (5) 5 (4.7) 0.92
Hyperthermia > 38 ◦C, n (%) 84 (60.4) 66 (62.3) 0.32
Hypothermia < 36 ◦C, n (%) 8 (5.8) 2 (1.9) 0.32
Delirium, n (%) 9 (6.5) 5 (4.7) 0.55
Respiratory rate (c/min), mean (SD) 21 ± 6 25 ± 6 0.02 0.86 [0.73–1.01] 0.07
Systolic blood pressure (mmHg), mean (SD) 131 ± 23 134 ± 24 0.23
Heart rate (b/min), mean (SD) 98 ± 20 92 ± 16 0.02 1.03 [0.98–1.07] 0.23
SpO2 (%), mean (SD) 96 ± 4 96 ± 4 0.80

Biological tests, mean ± SD
White blood cells (Giga/L) 8.5 ± 4 7.3 ± 3.2 0.02 1.28 [1.00–1.63] 0.06
Neutrophil (Giga/L) 6.8 ± 4 5.7 ± 3 0.02
Hematocrit (%) 39 ± 5 39 ± 5 0.69
Natremia (mmol/L) 139 ± 4 139 ± 4 0.87
Glycemia (mmol/L) 6.6 ± 2.4 6.6 ± 2.3 0.77
Urea (mmol/L) 6.6 ± 6 6.9 ± 4 0.68
Creatinine (mmol/L) 80 ± 43 87 ± 44 0.23
CRP (mg/L) 66 ± 72 53 ± 65 0.16
PCT (�g/L) 1.26 ± 5.6 2.33 ± 5 0.44
PaO2 (mmHg) 81 ± 27 89 ± 40 0.2
Lactate (mmol/L) 1.7 ± 1 1.2 ± 0.5 0.002 2.07 [0.65–6.67] 0.22

Pathological chest X-ray, n (%) 50 (39.7) 40 (37.7) 0.76
Emergency treatment, n (%)

Antibiotic 69 (49.6) 50 (47.2) 0.70
Oseltamivir 29 (21) 4 (3.8) < 0.01
Oxygen therapy 46 (33.6) 32 (30.2) 0.575

Outcome, n (%)
Pneumonia 56 (38.6) 39 (36.8) 0.77
Hospitalization 90 (62.1) 51 (48.1) 0.03
ICU admission 6 (4.1) 3 (2.8) 0.74
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OPD: chronic obstructive pulmonary disease; CRP: C-reactive protein; PCT: 

In the current study, the diagnosis of pneumonia was limited
o 95 (38%) of the 251 patients. No significant difference in the

irus strain was reported (38.6% vs. 36.8% P  = 0.77 for influenza
ype A and B, respectively). A shortage in accurate data on
he incidence of pneumonia in type B-infected patients makes
ny comparison irrelevant. Most studies focused on pediatric
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citonin; ICU: intensive care unit; SD: standard deviation.

opulations. The number of patients hospitalized for pneumonia
ith influenza (irrespective of the strain) is however consistent

ith literature data [19]. The only risk factor independently asso-

iated with the occurrence of influenza pneumonia in our study
as age: patients aged over 65 years had a risk almost twice
igher than younger patients (OR: 1.89, 95% CI: 1.05–3.40).
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Table 2
Comparison of demographic characteristics of patients presenting with and without influenza pneumonia by univariate and multivariate analyses.
Comparaison des caractéristiques démographiques des patients avec et sans pneumonie grippale en analyses univariée et multivariée.

Characteristics No pneumonia (n = 156) Pneumonia (n = 95) P value Univariate
analysis

Odds ratio 95% CI P value Multivariate
analysis

Demographics
Sex – n (%) 0.15

Men 87 (56) 44 (46)
Women 69 (44) 51 (54)

Age 0.001
Median (SD) 50.7 ± 23 65.6 ± 20
< 65 years – n (%) 110 (70.5) 45 (47.4) 1.89 [1.05–3.40] 0.03
> 65 years – n (%) 46 (29.5) 50 (52.6)

Treatment before admission, n (%)
NSAID 16 (11) 10 (11) 0.97
Corticosteroids 15 (10) 8 (9) 0.76
Anti-influenza drug 2 (1) 2 (2) 0.61
Influenza vaccination 21 (14) 22 (26) 0.04 1.29 [0.60–2.79] 0.52

Comorbidities, n (%)
Institutionalization 3 (2) 11 (12) 0.001 4.76 [0.89–25.6] 0.07
COPD/asthma 36 (23) 32 (35) 0.05 1.57 [0.85–2.90] 0.15
Chronic respiratory failure 3 (2) 6 (7) 0.07
Chronic heart failure 4 (6) 6 (16) 0.11
Coronary disease 19 (12) 12 (13) 0.94
Obesity 8 (5) 7 (8) 0.45
Diabetes 17 (11) 16 (17) 0.17
Current neoplasia 5 (3) 5 (5) 0.4
Cured neoplasia 6 (3) 7 (7) 0.22
Stroke 9 (6) 4 (4) 0.77
Chronic renal failure 5 (3) 5 (5) 0.51
Immunosuppression 4 (2) 2 (2) 0.83
Chronic liver disease 2 (1) 2 (2) 0.63
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OPD: chronic obstructive pulmonary disease; NSAID: nonsteroidal anti-inflam

ur results on strain-related complications, hospitalization rate,
ntensive care unit transfer, and deaths are comparable with
he latest epidemiological data [27]. These results suggest that
nfluenza type B is not less severe than influenza type A and that
t may also lead to complications [28].

The current study revealed the high prevalence of patients
oth vaccinated and affected by influenza, without any differ-
nce between the two strains (19.2% vs. 17.9%, P  = 0.80). Quite
aradoxically, vaccination appears to be a pneumonia risk factor
n univariate analysis (25.6% vs. 14%, P  = 0.04). Even if the risk
f death and serious complications are lower [29], the effective-
ess of influenza vaccination might decrease, particularity for
he elderly. Current studies investigate the relation between the
mmune response to immunization as measured by immunoas-
ays and the subsequent occurrence of an influenza infection
mong the elderly. Thorough vaccination campaigns aimed at
his population would significantly help to prevent any virus
utbreak [30,31].

The trivalent vaccine, including a single strain of influenza
 virus, may not be adequate with the ongoing strain B,
nd the independent variability of these two lines jeopardizes
ross-immunity [32]. This phenomenon is therefore likely to

ignificantly undermine the clinical effectiveness of trivalent
nfluenza vaccine. In the Northern Hemisphere during the
013–2014 seasonal outbreak, the WHO recommended – for
he first time – the composition of tetravalent influenza vaccines

e
i
s
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ry drug; SD: standard deviation.

ncluding two strains A (H1N1 and H3N2) and two strains
 (Victoria 2/87 and Yamagata 16/88). The purpose was to

mprove the protection against type B virus and reduce this
train-associated morbidity.

Several studies reported strong clinical evidence in favor
f the use of RDT for an immediate influenza diagnosis. It
llows for a rapid administration of antiviral drugs and reduces
he rate of antibiotic prescription. Ultimately, it leads to fewer
omplications for patients and savings for the hospital [33,34].
he use of RDT in our study showed a very poor sensitivity

40% for strain A and 22% for strain B). These results stand
elow the theoretical performance characteristics announced by
he manufacturer laboratory BD for its DirectigenTM EZ Flu

 + B (respectively 77% to 86% and 69% to 80% compared
ith cell culture). A 2012 meta-analysis of 159 studies evalu-

ting the BD DirectigenTM EZ Flu A + B test performance also
bserved a lower sensitivity (around 57%) compared with cell
ulture or RT-PCR, with substantial variability [35]. This review
lso revealed the significant heterogeneity of the RDT sensitiv-
ty among influenza strains. In compliance with our own results
nd with literature data, the detection of type A virus had a
igher sensitivity than type B virus [36]. Several factors may

xplain the poor sensitivity of RDT: the amount of antigen - vary-
ng with viral shedding -, the population [37], and the disease
tage; the nasopharyngeal swab associated with higher sensi-
ivity than nasopharyngeal aspiration; the quality of samples,

rseille - (28145). It is forbidden and illegal to distribute this document.
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Table 3
Clinical and biological characteristics and outcome of patients presenting with
influenza pneumonia in univariate analysis.
Caractéristiques cliniques et biologiques et résultats des patients atteints de
pneumonie grippale en analyse univariée.

Characteristics No pneumonia
(n = 156)

Pneumonia
(n  = 95)

P  value

Clinical features
Glasgow coma scale < 15 6 (4) 6 (6.5) 0.37
Hyperthermia > 38 ◦C – n
(%)

96 (63.2) 54 (58.1) 0.31

Hypothermia < 36 ◦C – n
(%)

4 (2.6) 6 (6.5) 0.31

Cough – n (%) 53 (80) 33 (92) 0.13
Purulent sputum – n (%) 12 (18) 14 (40) 0.01
Dyspnea – n (%) 16 (25) 26 (68) 0.001
Delirium – n (%) 6 (4) 8 (8.6) 0.13
Respiratory
rate/min – mean (SD)

20 ± 5 23 ± 6 0.03

Systolic blood pressure
mmHg – mean (SD)

132 ± 22 133 ± 26 0.68

Heart rate/min – mean
(SD)

96 ± 18 95 ± 19 0.68

SpO2% – mean (SD) 96 ± 3 95 ± 5 0.002
Laboratory tests – mean (SD)

White blood cells – G/L
Neutrophil–G/L

7.4 ± 3
5.8 ± 3

8.9 ± 4
7.1 ± 4

0.007
0.01

Hemoglobin – g/dL 10.9 ± 5 8.7 ± 5 0.04
Hematocrit – % 39 ± 5 38 ± 5 0.23
Natremia – mmol/L 139 ± 4 139 ± 5 0.7
Glycemia – mmol/L 6.4 ± 2 6.9 ± 2 0.12
Total bilirubin – �mol/L 10.5 ± 7 11 ± 9 0.7
ASAT – UI/L 40 ± 38 55 ± 76 0.13
ALAT – UI/L 36 ± 14 50 ± 60 0.09
ALKP – UI/L 76 ± 34 85 ± 27 0.24
GGT – UI/L 41 ± 52 86 ± 171 0.12
Urea – mmol/L 5.7 ± 3 8.3 ± 6 0.001
creatinine – mmol/L 76 ± 29 93 ± 57 0.01
CRP – mg/L 51 ± 62 75 ± 72 0.01
PCT – �g/L 1.1 ± 3.6 2.2 ± 7.5 0.38
PaO2 – mmHg 81 ± 27 86 ± 38 0.43
PaCO2 – mmHg 35 ± 6 38 ± 10 0.03
pH 7.47 ± 0.05 7.45 ± 0.07 0.01
Lactates – mmol/L 1.4 ± 0.6 1.6 ± 1 0.2

Emergency treatment – n (%)
Antibiotic 53 (35) 66 (70) 0.001
Oseltamivir 16 (11) 17 (18) 0.09
Oxygen therapy 32 (21) 46 (4) 0.001

Outcome, n (%)
Hospitalization 71 (45) 70 (73) 0.001
ICU admission 2 (1) 7 (7) 0.01
Death 0 (0) 5 (5) 0.007

CRP: C-reactive protein; ICU: intensive care unit; PCT: procalcitonin; SD:
s

p
t
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f
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fi

Table 4
Sensitivity of influenza rapid diagnostic test.
Sensibilité du test de diagnostic rapide de la grippe.

Rapid test
result

Influenza
B n = 106

Influenza A n = 145

H1N1
n = 22

H3N2
n = 104

Co-infection
n = 19

Total

Positive 23 10 36 12 58
Negative 83 12 68 7 87
Test sensi-

tivity
22%* 45% 35 63% 40%*

*
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and approving the article.

© 2019 Elsevi
tandard deviation.

hysician-dependent and affected by transportation conditions
o laboratories.

The RDT is proven to be a quick way to diagnose influenza
nd initiate treatment. Its ease-of-use and rapidity fulfil the needs
f emergency departments. However, its sensitivity is not satis-
actory for it to be the only test performed. Despite its limited

vailability, the RT-PCR test remains the standard to safely con-
rm an influenza diagnosis. Combined RT-PCR and RDT tests t

er Masson SAS.All rights reserved. - Document downloaded on 12/04/2019 by Universite d'Aix-Marse
P = 0.001.

ould be the best way to diagnose influenza in a rapid and reliable
ay in healthcare facilities [38].

.1.  Limitations

The study has several limitations. It was conducted in an
mergency department and thus does not include outpatients,
ho are deemed younger and healthier. The H1N1 and H3N2

trains of influenza type A have been included in the same group,
ut they have not been compared with one another which might
e a confounding factor.

The lack of patients with negative RT-PCR in our sample
ampers the assessment of the RDT relevance. The test speci-
city and its positive predictive values were not evaluated.

.  Conclusion

Influenza type B is not less severe than influenza type A
n adult population. Due to its significant morbidity, this strain
hould not be neglected; hence the importance of using tetrava-
ent influenza vaccines. The assessment of emergency patients
ust first be based on age, comorbidities, clinical and paraclin-

cal signs of severity rather than on the influenza strain.
The sensitivity of RDT remains clearly inadequate and its

esults should be cautiously used (high number of false negative
esults). There is still a strong potential for improvement of the
uality of sampling techniques as well as for innovations in the
eld of rapid molecular tests. Despite its limitations, RDT should
e used in emergency departments to isolate and treat patients
s soon as possible.
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