Open Forum Infectious Diseases

Do all Emergency Room Patients With
Influenza-like Symptoms Need Blood
Cultures? A Retrospective Cohort Study
of 2 Annual Influenza Seasons
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In this retrospective cohort study, we evaluated risk factors for
bacteremia in emergency department patients presenting with
influenza-like symptoms during influenza epidemic seasons. In
patients without fever, chronic heart or chronic liver disease,
blood culture collection might be omitted.
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Diagnosis of influenza and other respiratory virus infections is
based on a syndrome complex including upper respiratory
symptoms and often fever, confirmed by a diagnostic test.
Common syndromal case definitions, however, have poor sen-
sitivity and specificity to diagnose influenza [1-3]. The sensitiv-
ity of the 2011 case definition recommended by the World
Health Organization for influenza-like-illness has been report-
ed to be as low as 55%-69% [4, 5]. In addition, signs and symp-
toms of influenza vary by age, immune status, and presence of
underlying comorbidities [6]. Test turnaround times of reverse
transcription-polymerase chain reaction in emergency medi-
cine are still too long to exclude alternative differential diagnos-
es as cause of fever in particular, whereas rapid antigen tests
have only low to moderate sensitivity to diagnose influenza [1].

This diagnostic dilemma contributes to a high proportion of
blood culture collection in this patient population and may lead
to overuse of antibiotics in patients with viral infections [7-9].
However, bacteremia is described to be rare in patients with
acute respiratory virus infections: 4.0% (95% confidence inter-
val [CI], 1.9-6.1) of the patients with influenza A, 3.0% (95%
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CI, 1.2-4.9) with influenza B, and 1.0% (95% CI, .3-1.8) of
patients with SARS-CoV-2 infection are bacteremic [10].
Unnecessary collection of blood cultures may harm patients
and raise health care costs [11, 12], and inappropriate use of
antibiotics has many disadvantages, especially in the view of a
rising rate of antibiotic resistance [13].

Therefore, this study aimed to identify risk factors for bacter-
emia in a cohort of patients presenting with influenza-like
symptoms to a tertiary emergency department (ED) during
the annual influenza seasons (before the COVID-19 pandem-
ic). In a diagnostic stewardship effort, we tried to identify sub-
populations where blood culture sampling can be safely
omitted to reduce blood culture collection in patients with sus-
pected viral infection in our ED.

METHODS

Study Design

This retrospective cohort study was conducted at the ED of a
tertiary Swiss hospital (Inselspital Bern University Hospital,
Switzerland) during2 pre-COVID-19 annual influenza seasons
according to the Swiss Federal Office of Public Health annual
influenza season definition (week 40/2017 to week 16/2018
[October 2, 2017-April 22, 2018]; and week 40/2018 to week
16/2019 [October 1, 2018-April 21, 2019]). All patients aged >
16 years who presented to the ED with influenza-like symp-
toms and therefore underwent nasopharyngeal swabbing for
influenza A and B polymerase chain reaction according to hos-
pital infection prevention and control policy with concurrent
blood culture sampling were included.

Data Collection

Medical data (eg, demographics, clinical complaints, vital val-
ues, comorbidities, antibiotic treatment) were extracted from
the Eds’ electronic medical record database (Ecare, Turnhout,
Belgium). Comorbidities in this retrospective analysis were de-
fined according to US Centers for Disease Control and
Prevention health and age factors that are known to increase
a person’s risk of serious complications from the flu [14].
Blood culture positivity was defined as any blood culture
growth, with the exception of known skin contaminants
(eg, coagulase negative staphylococci) that were considered
contaminants.

Statistical Analysis

The statistical analysis was performed with Stata 16.1
(StataCorp LLC, College Station, Texas, USA). Depending on
normality testing (Shapiro Wilk) median (interquartile range
[IQR]) or mean (standard deviation) are shown for continuous
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variables. The Wilcoxon rank-sum test or unpaired ¢ test (for
normal distributed variables) was used to compare a continu-
ous variable between positive and negative blood cultures.

Categorical variables were compared between positive and
negative blood cultures using chi-squared tests. A P value
<.05 was considered significant.

A univariable logistic regression analysis was performed with
variables with <5% missing values to identify factors associated
with blood culture growth. The variables associated with blood
culture positivity (P < .05) in the univariable logistic regression
were further analyzed with a multivariable logistic regression
analysis with forward-stepwise selection of the identified vari-
ables at a significance level of P <.05. The performance of the
final model was evaluated using the AUROC metric, where a
threshold of 0.7 was considered acceptable for accuracy
assessment.

Ethical Considerations

The study was approved by the regional ethics committee of the
Canton of Bern, Switzerland (KEK: 2019-01149). Patients who
refused to give general consent for the use of their anonymized
data or subsequently withdrew it were excluded from the study.

RESULTS

Demographics

During the study period, 1448 patients were tested for influen-
za; blood cultures were obtained in 546 (37.7%) of these pa-
tients. Blood culture positivity in this population was 8.1%
(44/546 patients). The median age was 68.0 (IQR 53-77) years
and 345 (63.2%) patients were male. The subgroup with a
bacteremia had a slightly younger median age with 66.5 (IQR
55-77) years.

Heart disease (n=150, 27.5%), renal failure (n=122,
22.3%), and diabetes (n =111, 20.3%) were the most frequent
comorbidities for all patients; for the subgroup with bactere-
mia, heart disease was significantly more frequent (n=18,
40.9%, P =.037). Diabetes mellitus (n =12, 27.3%) and renal
failure (n=10, 22.7%) were other common comorbidities
in this subgroup. Immunosuppression was present in 177
(32.4%) patients and in 17 (38.6%) patients with bacteremia.

Commonly reported were acute onset of symptoms (symp-
tom duration < 7 days at presentation, n = 440, 80.6%), cough
(n =327, 59.9%), feeling feverish (n =315, 57.7%), and fatigue
(n=290, 53.1%); patients with bacteremia reported more
often feeling feverish (n =29, 65.9%) and experiencing fatigue
(n=27, 61.4%).

Patients with bacteremia had significantly lower systolic and
diastolic blood pressure values and higher temperatures com-
pared with patients without bacteremia (P < .001, respectively).
The respiratory rate was significantly higher in patients with
bacteremia (26 vs 29, P=.038), and C-reactive protein and

procalcitonin levels were also significantly higher (53 mg/L vs
105 mg/L, P =.002 and .27 vs 1.24, P =.031, respectively).
Patients with bacteremia were significantly more likely to be
hospitalized in the intensive care unit (P =.001); 28-day mor-
tality was comparable in both groups (P =.969). (Table 1)

Risk Factors for Bacteremia in Influenza-like Symptom Patients

Risk factors for bacteremia in the influenza-like symptoms co-
hort was explored first with univariable logistic regression.
Overall, the following factors were associated with bacteremia:
chronic liver disease (OR 2.69, CI 1.11; 6.49, P=.028) and
chronic heart disease (OR 1.94, CI 1.03; 3.65, P =.040) as co-
morbidities. Furthermore, findings like body temperature >
38.0°C (OR 5.06, CI 2.10; 12.19, P <.001), highest respiratory
rate (odds ratio [OR], 1.06; CI, 1.00-1.11; P=.031), and lowest
systolic blood pressure (OR, 0.97; CI, .96-.99; P < .001) during
the ED stay were associated with a higher probability of bacter-
emia, whereas reported cough (OR, .48; CI, .26-.89; P =.020)
was associated with a lower probability of bacteremia.

Second, a stepwise multivariable logistic regression was per-
formed, including variables associated in the univariable anal-
ysis with positive blood cultures. Temperature > 38.0 °C (OR,
6.39; CI, 2.33-17.49), liver disease (OR, 5.62; CI, 1.91-16.53),
and heart disease (OR, 4.68; CI, 2.11-10.38) were the factors
found with the highest association with bacteremia (further
factors are presented in Table 2).

In the subgroup of blood cultures taken from patients with
absence of any of these 3 predictors of bacteremia (n = 140),
only 1.4% (n =2) of the blood cultures were positive, whereas
in patients with at least 1 of the mentioned predictors
(n=406), blood culture positivity was 10.3% (n=42) (OR,
7.96; 95% CI, 2.02-68.62; P < .001). In patients without the 2
identified comorbidities heart and liver disease (n = 360), blood
culture positivity was 5.3% (19/360 patients), whereas in pa-
tients with heart or liver disease or both, blood culture positiv-
ity was 13.4% (25/186) (OR, 2.79; 95% CI, 1.43-5.51; P <.001).
In patients with all of the 3 identified predictors (n = 24), blood
culture positivity was 29.2% (7/24 patients) (OR, 5.40; 95% CI,
1.77-14.72; P < .001).

DISCUSSION

During 2 influenza epidemic seasons before the COVID-19
pandemic, bacteremia was detected in only 8.1% of patients
presenting with influenza-like symptoms in a tertiary ED,
which is comparable to an earlier report [15]. Our retrospective
data suggest that the collection of blood cultures could be omit-
ted in patients presenting with influenza-like symptoms during
influenza season that have neither fever nor chronic heart or
liver disease. However, this finding should be prospectively val-
idated. A meaningful score to identify patients without bacter-
emia in febrile or hypothermic patients presenting with
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Table 2. Multivariable Logistic Regression, Risk Factors for Bacteremia
in Patients With Flu-like Symptoms; Variables Associated With Positive
Blood Culture With P < .05

Odds 95% Confidence

Bacteremia Ratio Interval P>z
Temperature > 38. 0°C 6.39 2.33-17.49 <.001
Liver disease 5.62 1.91-16.53 .002
Heart disease 4.68 2.11-10.38 <.001
CRP per mg/L? 1.01 1.00-1.01 <.001
Systolic blood pressure, lowest 0.97 0.96-0.99 .007
measurement, per mm Hg®
Cough 0.39 0.19-0.81 .011

Abbreviation: CRP, C-reactive protein.
Number of observations n =523. Area under receiver operating characteristic curve: 0.843.
#The odds ratio of CRP was calculated for each increase in 1 mg/L.

°The odds ratio of systolic blood pressure, lowest measurement, was calculated per
decrement of 1 mm Hg.

influenza-like symptoms could not be derived from the retro-
spective dataset of this study. In addition, the identified predic-
tors of bacteremia might be less reliable in elderly patients with
a suspicion of influenza, where fever is not as commonly pre-
sent even in bacteremia. The predictors found in our study
have some overlap with predictors for bacteremia identified
in a general ED population (not focusing on influenza-like
symptom subpopulation), but in that broader population the
association with the comorbidities heart disease or liver diseas-
es was not mentioned [16].

Febrile illness with suspected blood stream infection is a
leading cause for hospital admission [17, 18], and obtaining
blood cultures is a common practice during initial ED presen-
tation of patients who may have an infection [12]. It has been
shown that physicians overestimate the likelihood of bactere-
mia in patients in general [19, 20]. In high-income countries,
blood stream infection has been documented in only 1.4% to
8.3% of blood cultures taken from patients presenting to EDs
[12, 21-23]. In contrast, rapid identification of patients at
risk for bacteremia is critical in the ED because untreated bac-
teremia can lead to sepsis and septic shock with an estimated
mortality rate of 30% to 50% [12, 17, 24-27]. Therefore, the
ED is an important setting for diagnostic and therapeutic stew-
ardship approaches [11].

The proportion of positive blood cultures both in patients
with an influenza infection, and, more recently, with a
SARS-CoV-2 infection, is low, and in the mentioned subgroups
it might be low enough to justify omitting blood culturing.

Our study has several limitations. It was performed in a ret-
rospective cohort from before the COVID-19 pandemic; the
findings of this study should be confirmed in a mixed
SARS-CoV-2 and influenza respiratory virus infection season
in the future. Nevertheless, observed blood culture positivity
in COVID-19 patients are in a comparable range to influenza
patients. Therefore, the results might be transferable to a

more current setting. Furthermore, blood cultures were ob-
tained in only about 40% of all patients with influenza-like
symptoms, and the results of the subpopulation studied may
differ from those of the total population because of potential se-
lection bias.

CONCLUSION

Bacteremia is rarely found in ED patients presenting with
influenza-like symptoms during epidemic seasons, especially
in the absence of identified predictors such as fever and chronic
heart and liver disease. In the sense of a diagnostic stewardship
approach, blood culture collection could be omitted in a rele-
vant proportion of patients presenting with flu-like symptoms
during the annual epidemic season. Identified risk factors for
bacteremia should be externally validated, ideally in a prospec-
tive cohort.
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