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Abstract
Objectives: Rapid diagnosis of influenza in hospitalised
patients is important to prevent the transmission of the
infection in the hospital. This prospective observational
cohort study was designed to determine the relationship
between the clinical diagnosis of influenza made by the
physician at admission and the presence of influenza virus
in patients with respiratory tract infections.
Methods:This prospective observational cohort study was
conducted in a large Dutch teaching hospital in a period
of four weeks during the influenza season 2004,/2005. All
patients of 18 years and older, admitted with respiratory
tract infections were included in the study. Clinical and
laboratory parameters, chest radiograph (CR), blood and
sputum cultures and nasopharyngeal swab for polymerase
chain reaction (PCR) were obtained for each patient. In
addition, the physicians opinion at admission whether this
patient had influenza was recorded.
Results: A total of 78 patients were hospitalized with
respiratory tract infections. In 41 (53%) of them influenza
virus was detected by PCR. Among the patients that were
positive for influenza virus by PCR, a clinical diagnosis of
influenza was made in 18 cases (44%). Conversely, clinical
diagnosis of influenza was made in 16 out of 37 patients
in whom influenza virus was not detected by PCR. Neither
C-reactive protein, leucocytes count nor an infiltrate on
CR were helpful in determining the cause of the respiratory
tract infection.
Conclusions: The present findings failed to demonstrate a
significant relationship between the clinical diagnosis of
influenza and PCR detection of the virus. Also, the virus
was present at least twice more often than influenza was
clinically diagnosed. As a consequence, the decision to take
protective measures to control spread of the virus should not
rely on the clinical diagnosis.
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Introduction
In winter 2004/2005 the most extensive influenza epidemic
of the past five years occurred in the Netherlands. The
usual background of 3 per 10,000 cases of an influenza-
like illness was exceeded largely, namely 104 per 10,000
inhabitants. [1] Based on recordings of the Dutch Institute
for Healthcare Research (NIVEL) this influenza epidemic
caused more serious illness than in previous years and a
corresponding level of high mortality. In the southern re-
gions of the country, influenza activity was the highest and
accompanied by a two-fold increase in all-cause mortality.

Influenza is characterized by systemic symptoms like
fever, cough, artralgia, headache, chills, malaise, fatigue
and myalgia. However, there are various diseases with
similar clinical features. This makes the clinical diagno-
sis of influenza in patients presenting at the Emergency
Room (ER) difficult. [2, 3] The combination of fever
and cough may be indicative for the clinical diagnosis of
influenza during a seasonal epidemic. [4-7] In general prac-
tice at the ER however, differentiating viral from bacterial
infections is difficult.

Nevertheless rapid diagnosis of influenza is important
for prevention of transmission of the virus and treatment
with antiviral drugs.

Laboratory diagnosis of influenza with pharyngeal cul-
ture of the virus is considered the ‘gold standard’. However,
results from cell culture take 2 to 14 days, and rapid diag-
nostic kits for influenza lack sensitivity. Polymerase chain
reaction (PCR) is a sensitive and specific test for influenza,
with test results obtainable within 24-48 hours. [8]

This prospective study was designed to determine the
relationship between the clinical diagnosis of influenza
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made by the physician at admission and the presence of
influenza virus in patients with respiratory tract infections.
The results of this study may be of importance for the man-
agement of influenza pandemic.

Material and Methods

This prospective observational cohort study was conducted
during the influenza season 2004/2005 over a period of four
weeks (week 8 until week 11) in a large Dutch teaching hospital
in the southern regions of the country, where influenza activity
was the highest. The hospital serves a semi-rural region with
one major city of 100,000 inhabitants (1250 km?) with an over-
all population of 350,000 inhabitants. All patients of 18 years
and older, presenting at the ER with respiratory tract infection,
were questioned and examined to assess clinically whether this was
a case of influenza or not. Prospective definitions of respiratory
tract infection and of influenza-like illness were made available
to the physician, according to definitions used in literature. [2, 15]
Influenza-like illness was defined as fever (defined as a tempera-
ture >38 degrees) with at least two of the following: cough, sore
throat, myalgia and headache. [2] Only patients admitted to the
hospital were included in the study.

The physician at the ER recorded the findings of the medical
history and physical examination as well as the severity of the illness
and risk of mortality with the Pneumonia Severity Index (PSI). [9]
This score consists of patient parameters like age, underlying dis-
ease, physical and laboratory parameters. For each patient routine
investigation was done: Laboratory investigation (full blood count,
renal and liver function, C-reactive protein (CRP) and arterial
blood gas), chest radiograph (CR), blood and sputum cultures, as
well as a pharyngeal swab for PCR influenza. Not routinely serol-
ogy for Mycoplasma, Chlamydia and Legionella was performed,
however only in cases with clinical suspicion for infection with
an atypical organism. On admission, the physician was asked to
clinically diagnose each patient either as an influenza case or a
non influenza case. As soon as the test results of PCR influenza
virus were available, the physician in charge of the ward was con-
tacted in order to take protective measures and adjust treatment.
Test results of the PCR were available within 48 hours.

Pharyngeal swabs for he detection of influenza virus were si-
multaneously tested by (1) a real-time PCR directed at highly con-
served regions coding for the matrix protein of influenza viruses
A and B and (2) multiplex real-time PCR directed at highly con-
served regions coding for the matrix protein of influenza virus A
and the hemaglutinin gene segment of influenza virus B, including
routine internal controls. [10, 11] Other materials like blood and
sputum cultures were processed in the daily routine of
the microbiological laboratory.

Data were processed with SPSS. Differences between
patients with PCR influenza virus positive and negative

were analysed with analysis of variance (ANOVA). Cross in?:la:::c:si n
tabs were used for testing the correlation between discrete the study

variables, ANOVA for testing the correlation between
the mean values of a continuous variable in the two dif-
ferent groups of patients. P values <0.05 were considered
significant.

Results
A total of 78 patients were included in the study
period (Figure 1). In 41 (53%) out of 78 patients
influenza virus was detected by PCR. There were
no discrepant results between both PCR tests. 29

66

Table 1
Patient characteristics.
Patient PCR influenza PCR influenza Statistical
characteristics virus negative virus positive significance
(N=37) (N = 41)
Age (years)* 65 + 17 72 £ 16 Ns
range 22-88 range 32-94
Female/ Male 14/ 23 18/ 23 Ns
SLEpiEi] 16 18 Ns
of influenza
Suspicion 14 12 Ns
bacterial
infection
Not scored® 7 11 Ns
Leucocytes 11.0 + 4,9 11.0 + 10,6 Ns
(10°/1)* range 1-25 range 1-70
CRP(mg/l)* 116 + 127 96 + 96 Ns
range 6-527 range 6-324
Infiltrate 13 10 Ns
on CR
Temperature* 37,7+1,3 37,8 +0,8 Ns
range range
34,5-40,2 36,3-39,3
Comorbidity® 24 20 Ns
COPD 8 24 p < 0,001
Treatment with 34 38 Ns
antibiotics
Length 12+ 11 10+7 Ns
of hospital range range
stay (days)* 2-40 1-40
Number of 4 4 Ns

patients died

* Mean value; ® Not scored means the physician could not make

a clear statement based upon clinical signs whether this patient
had influenza or not; ° comorbidity e.g. diabetes mellitus, cardio-
vascular disease, renal insufficiency; + standard deviation from
the mean; Ns: Non significant

Week

1 Number of patients included in study Jeroen Bosch Ziekenhuis
—e— Number of patients with influenza/100,000, NIVEL Netherlands

Number of
registered
influenza cases
by NIVEL

Figure 1. Epidemiology of the 2005 Dutch influenza epidemic related to the
patients included into the study.
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Table 2

Results bacteriological testing.

Micro-organism PCR negative PCR positive
Total 37 41

No diagnosis 24 -

Only influenza virus - 32

H. influenzae 6 5

S. pneumoniae 3 2
Mycoplasma 2 1

Other 2 1

out of 41 patients tested positive for influenza A, 10 for
influenza B and 2 for influenza A and B. The clinical diag-
nosis of influenza was made in 18 out of 41 cases in which
influenza virus was detected by PCR. Conversely, clinical
diagnosis of influenza was made in 16 out of 37 patients in
whom influenza virus was not detected by PCR. Sensitivity
and specificity of the clinical diagnosis were 60% and 53%
respectively. Table 1 shows patient characteristics of the
study cohort. Neither the value of CRP, leukocyte count
nor the presence of an infiltrate on CR could discriminate
wether this was a case of influenza or not. Mean body tem-
perature at admission was similar in both groups and cough
was present in 75% of all patients in both groups. More pa-
tients with chronic obstructive pulmonary disease (COPD)
tested positive for influenza virus.

Table 2 shows results of bacteriological testing and
serology. PSI score III or higher was significantly corre-
lated with longer hospital stay, both for patients with PCR
influenza virus negative (p = 0.001) and for patients with
PCR influenza virus positive (p = 0.018) (Table 3). Patients
testing positive for PCR influenza virus had significantly
higher PSI (score >III) (p = 0.014). PSI was significantly
correlated with mortality. A total of 8 patients died, 4 in
each group (Table 3). Patients with co morbidity like dia-
betes, cardiovascular disease and renal insufficiency had
significantly longer duration of hospital stay (p = 0.03).

None of the patients included in the study had been
isolated or treated with antiviral drugs.

Discussion

The results of this prospective cohort study show that 41 out
of 78 (53%) patients admitted with respiratory tract infec-
tion were PCR influenza virus positive. The high number
of patients tested positive with PCR influenza virus can
be explained by the fact that this influenza epidemic was
more severe than in previous years and that its activity was
highest in the southern regions of the country, where the
study was conducted.

PCR is a reliable method for detection of the presence
of influenza virus. However the presence of the influenza
virus may not always be the cause of the illness leading to
the hospital admission. We found no significant relationship
between the clinical diagnosis of influenza and PCR detec-
tion of the virus. In our study clinical signs such as cough and
fever were not helpful in discriminating the cause of respira-
tory infections in patients admitted to the hospital. Similar
results have been observed in another study that shows only
half of hospitalized patients with influenza actually meet the
Center for Disease Control and Prevention (CDC) criteria
for influenza. [15] These results are in contrast to other
studies that show that a combination of clinical signs such as
fever and cough have greater predictive value for influenza.
[4-7, 13, 14] However, some of these studies were done ret-
rospectively and most of them included mainly outpatients.
[4-7] Performance of clinical diagnosis has also been as-
sessed prospectively in a study on neuraminidase inhibitors.
This study establishes a poor predictive value of the clinical
case definition, precluding its use for decision-making in hos-
pitals during influenza epidemics. [8] Patients presenting at
our ER are usually treated by their family physician before
they are referred to the ER. Also, most patients have co-
morbidity, like COPD, making a clinical sign like cough not
helpful in discriminating the cause of the infection. More-
over, the hospital where the study is performed is a large
training hospital, where the interns may be less experienced.
However this is the case in many hospitals. Neither CRP,
leukocytes count nor infiltrate on CR were helpful in de-
termining the cause of the respiratory tract infection. This

Table 3

Correlation between hospital stay and Pneumoniae Severity Index (P.S.1.) for patients with PCR influenza virus negative and positive,
showing a significantly longer duration of hospital stay for patients with PSI risk class 3 or more (p = 0.001 and p = 0.018). The last two
columns show that patients testing positive for PCR influenza had significantly higher PSI (p = 0.014) than patients testing negative.

Pneumoniae
Severity Index

Mean duration of hospital stay
(days) for PCR influenza negative

Mean duration of hospital stay
(days) for PCR influenza positive

Number of patients
with PCR influenza

Number of patients
with influenza PCR

risk class patients patients negative positive
1 6 + 4 (range 2-14) 6 + 5 (range 1-13) 10 5

2 8 + 2 (range 4-9) 6 + 3 (range 2-9) 9 5

3 9 + 5 (range 4-15) 10 + 3 (range 5-15) 5 14

4 17 + 11 (range 8-40) 14 + 10 (range 5-40) 9 [3]° 15 [4]
5 32 + 7 (range 26-40) 14 + 3 (range 11-16) 4 [1] 2

2indicates the number of patients that died
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is in accordance with the fact that there was no correlation
between clinical diagnosis made by the physician and the
laboratory diagnosis of influenza. To be able to start this
study directly at the beginning of the influenza epidemic,
only a limited number parameters were studied due to logis-
tic reasons. However, we think this reflects the actual prac-
tice during outbreaks in hospitals.

As was emphasized in the latest Dutch guidelines con-
cerning ‘Community Acquired Pneumonia’ (CAP) [12],
PSIis a useful tool for measuring the severity of the illness
as well as predicting mortality. Results from this study show
that PSI and the length of the hospital stay and mortality
are significantly correlated. In this study population there
was a significant correlation between PSI and outcome
overall. However, PSI was not helpful in discriminating
the cause of the infection.

Finally, the results of this study reveal the complexity
of the management of patient care and infection control
at ER’s in case of influenza pandemic. Without imple-
mentation of tight guidelines epidemic situations may be
hard to control. ER’s will become overcrowded with sick
people and physicians cannot predict which patient has
influenza or not. We postulate that the decision to take
protective measure like isolation and treatment with an-
tiviral drugs should not rely on the clinical diagnosis. In
case of influenza pandemic measures should be universally
implemented to protect both patients and healthcare work-
ers in hospitals. When diagnosis of influenza is confirmed
patients should be treated with antiviral therapy and isola-
tion measures should be taken. Antibacterial therapy can
be avoided when there is no alternative diagnosis and all
cultures and serology are negative. Also, depending on
the severity of the illness using the PSI. In case of severly
ill patients, PSI 3 or higher, treatment with both antivi-
ral as well as antibacterial therapy should be considered.
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