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We prospectively evaluated the performance of Cepheid’s GeneXpert Xpert Flu assay in a target population of 281 adults pre-
senting to the emergency department with an acute respiratory illness who met Centers for Disease Control and Prevention
(CDC) criteria for recommended antiviral treatment. Compared with the Prodesse ProFlu� assay, Xpert Flu had an overall sen-
sitivity of 95.3% and specificity of 99.2%.

The majority of patients seeking care for influenza and other
respiratory viruses present to episodic outpatient care settings,

such as emergency departments (EDs) or other urgent or primary
care settings, where rapid diagnosis and treatment are critical (1).
Due to nonspecific symptoms, a provider’s clinical diagnosis of
influenza has low sensitivity, leading providers to rely on diagnos-
tic testing for an accurate influenza diagnosis (2). Most commer-
cially available real-time PCR (rt-PCR) tests are typically run in
batches and require separate nucleic acid extraction, which signif-
icantly delays the results. The current antigen detection tests are
rapid but have poor-to-moderate sensitivities, ranging from 10%
to 70% (3). Rapid random-access PCR-based influenza tests, such
as the GeneXpert Xpert Flu assay (Cepheid, Sunnyvale, CA, USA),
may have clinical utility in filling this diagnostic gap, since it has a
reported time to result of approximately 80 min and has a signif-
icantly higher sensitivity than rapid antigen detection tests (4).

Prior to integration into routine clinical use, the clinical perfor-
mance of Xpert Flu in the target population requires evaluation. Al-
though clinicians in the outpatient episodic care setting may test an
array of patients, accurate and rapid influenza testing with Xpert Flu
would be most important in patients for whom the test result would
impact clinical management, namely, those who meet the Centers for
Disease Control and Prevention (CDC) criteria for antiviral therapy
and are at risk for potential influenza-related complications. Several
of these conditions, such as advanced age and pneumonia, have been
associated with the decreased sensitivity of rapid antigen-based test-
ing, highlighting the importance of evaluating Xpert Flu in this pop-
ulation (5). In order to fully translate rapid PCR-based testing into
clinical practice, we prospectively evaluated the sensitivity and speci-
ficity of Xpert Flu in adult ED patients with an acute undifferentiated
respiratory illness who met CDC criteria for recommended antiviral
treatment.

Adult ED patients with an undifferentiated acute respiratory
illness who met CDC criteria for recommended influenza antiviral
treatment at an urban university-affiliated tertiary-care ED were
prospectively enrolled between December 2012 and March 2013.
After written consent was obtained, as approved by the Johns
Hopkins University institutional review board (IRB), a nasopha-
ryngeal swab was collected from each patient and placed in 3 ml of
viral transport medium (MicroTest M4RT; Remel, Lenexa, KS,
USA). All the samples were aliquoted, stored at �70°C until com-
pletion of the study, and tested after a single freeze-thaw cycle. All
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TABLE 1 Subject characteristics

Characteristic Subject dataa

Total no. of subjects 281
Age (yr)b 50 (38–58)
Gender (male) 119 (42)

Race
African American 228 (81)
White 44 (15)
Other 9 (3.2)

CDC guidelines for antiviral treatment met
Hospital admission 123 (44)
Complications/pneumonia 19 (6.8)
Age � 65 yr 39 (14)
Chronic disease

Pulmonary 176 (63)
Cardiovascular 64 (23)
Renal 32 (11)
Hematologic 23 (8.2)
Metabolic 70 (25)
Neurologic 25 (8.9)

Immunosuppression 72 (26)
Pregnancy 1 (0.4)
Morbid obesity 25 (8.9)
Nursing home residence 7 (2.5)
Native American 0 (0)

a Data are no. (%) unless otherwise indicated.
b Age is presented as the median (interquartile range).
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testing was performed in a blinded fashion. Testing with ProFlu�
(Hologic Gen-Probe, Inc., San Diego, CA, USA) and Xpert Flu
(Cepheid, Sunnyvale, CA, USA) was performed according to the
manufacturers’ instructions, with the exception of samples that
had indeterminate Xpert Flu results (6, 7). Samples with indeter-
minate Xpert Flu results were not retested due to volume con-
straints; these samples were omitted from the final analysis.

For the primary analysis, Prodesse ProFlu� was considered
the comparative standard. A similar subgroup analysis was per-
formed to evaluate patients who had the highest-acuity illness
(i.e., those admitted to the hospital). Data were analyzed utilizing
basic descriptive statistics and Stata statistical software, release 11
(Stata Corp, College Station, TX).

Of the 303 subjects enrolled, 281 had sufficient data to be in-
cluded in the final analysis. Of the 22 excluded subjects, 1 subject
did not meet full inclusion criteria, 11 did not have ProFlu� test-
ing, 5 did not have Xpert Flu testing, and 5 had Xpert Flu tests that
resulted in an error code. Among the 281 subjects included in the
final analysis, 126 (44%) were admitted to the hospital. Additional
details regarding the included subjects and the criteria for CDC-
recommended antiviral treatment are listed in Table 1.

Of the 281 subjects, 43 (15%) were positive for influenza by
ProFlu�; 28 were positive for influenza A, and 15 were positive for
influenza B. Compared to ProFlu�, Xpert Flu had sensitivities of
95.3% (95% confidence interval [CI], 84.2% to 99.4%) overall,
96.4% (95% CI, 81.7% to 99.9%) for influenza A, and 93.3% (95%
CI, 68.1% to 99.8%) for influenza B (Table 2). Although Xpert Flu
also detects 2009 H1N1, no sample was positive for influenza A,
2009 H1N1; the main circulating strain during the 2012-2013 sea-
son was H3N2. Restricting the comparison to the patients with the
highest-acuity illness (i.e., requiring hospital admission), Xpert
Flu had 100% sensitivity and specificity for influenza A (sensitiv-
ity, 100% [95% CI, 76% to 100%]; specificity, 100% [95% CI, 97%
to 100%]) and for influenza B (sensitivity, 100% [95% CI, 57% to
100%]; specificity, 100% [9% CI, 97% to 100%]).

This is the first time that the Xpert Flu rapid diagnostic test has
been evaluated in a high-acuity ED population, where undifferen-
tiated patients are evaluated and treated. In this high-acuity target
population, Xpert Flu had high overall sensitivity and specificity
compared those of ProFlu�, similar to what has been reported by
several previous studies performed in more general patient popu-

lations (4, 8–13). From a clinical viewpoint, diagnosing influenza
and initiating antiviral treatment in the admitted population is
most critical, as antivirals have shown substantial benefit, includ-
ing a reduction in mortality rates, in this population (14–16). One
previous study demonstrated poor performance of Xpert Flu
among hospitalized patients; however, our study showed excellent
performance among the subpopulation of admitted patients, with
100% sensitivity and specificity (17).

This evaluation of Xpert Flu was performed in a single inner-
city ED and did not include otherwise healthy patients or children,
thus potentially reducing the generalizability to all patients in var-
ious geographic locations. Additionally, we did not evaluate the
sensitivities of H1N1 strains. However, when prospectively evalu-
ated in a population of undifferentiated ED patients who already
had or were at increased risk for influenza-related complications,
Xpert Flu demonstrated high sensitivity and specificity. With
demonstrated high levels of sensitivity and specificity in a clinical
ED population, and a rapid turnaround time of 80 min, Xpert Flu
has significant potential to aid clinicians who work in episodic
care settings, such as EDs or urgent care centers, where rapid in-
fluenza diagnosis and management can be challenging.
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