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ABSTRACT Microbiological confirmation of pneumonia caused by Streptococcus pneumoniae remains
challenging as culture from blood or pleural fluid is positive in only 15–30% cases. It was hoped that a
commercially available urine antigen test would improve diagnosis and consequently patient care, with
improved antimicrobial stewardship. Urine antigen testing for pneumococcal pneumonia is recommended
in current British Thoracic Society guidelines, whilst the National Institute for Health and Care Excellence
and The American Thoracic Society and the Infectious Diseases Society of America guidelines consider its
usage. Urine antigen testing is therefore widely used in hospital medicine. The assay is noninvasive, simple
and culture-independent, producing a result within 15 min. Whilst initial evidence suggested urine antigen
testing had a high sensitivity, recently data have suggested the actual sensitivity is lower than expected, at
approximately 60–65%. Evidence has also emerged indicating that clinicians infrequently rationalise
antibiotics following positive urine antigen testing, with multiple publications evaluating the role of urine
antigen testing in clinical care. Furthermore, urine antigen testing does not appear to lead to any cost
saving or reduction in length of hospital stay. We therefore conclude that the pneumococcal urinary
antigen test does not alter patient management and leads to no cost saving, and has a lower than expected
accuracy. Therefore, it may be time to make its use uncommon in clinical practice.
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Introduction
Streptococcus pneumoniae remains the most common cause of bacterial community-acquired pneumonia
(CAP) in both children and adults, despite the introduction of a conjugate vaccine as part of a vaccination
programme [1]. Diagnosis relies upon microbiological confirmation of S. pneumoniae as the causative
pathogen in patients with clinical and radiological features of pneumonia, although this can be
challenging. Sputum samples can be insufficient and culture has a low specificity due to contamination
from asymptomatic upper airway carriage [2]. The gold-standard method of confirmation is the culture of
S. pneumoniae from blood or pleural fluid, but this only occurs in 15–30% of cases [3] and rates are lower
in children [4]. Furthermore, treatment with antibiotics before sampling reduces culture sensitivity [5, 6],
and this occurs in many patients before hospital admission.
Detection of S. pneumoniae antigens in clinical samples was performed as early as 1917 [7]. An
immunochromatographic urinary antigen test (UAT) was first licenced by the United States Food and
Drug Administration in 2003 and it was hoped that this test would enhance microbiological diagnosis of
pneumococcal pneumonia. The British Thoracic Society CAP guidelines recommend that all patients with
a CURB-65 score greater than 2 undergo urine antigen testing [8]. These guidelines were superseded by
the National Institute for Health and Care Excellence 2014 guideline, that only suggests considering the
use of pneumococcal UAT [9]. The Infectious Diseases Society of America (IDSA) and American Thoracic
Society (ATS) consensus guideline on the management of CAP was recently updated, and revised the
recommendation of pneumococcal UAT. The earlier guideline recommended investigating for specific
pathogens when this would significantly alter standard management decisions, if there is a strong
suspicion of a responsible pathogen, or when certain patient characteristics are present [10]. However, the
2019 IDSA/ATS guideline makes a weak recommendation for using pneumococcal UAT only in severely ill
patients, as part of a battery of tests, with the rationale of enabling antibiotic stewardship [11].

Accuracy

®

The Alere BinaxNOW Streptococcus pneumoniae immunochromatographic membrane test detects soluble
bacterial C-polysaccharide and is validated for human urine and cerebrospinal fluid [12]. The assay is rapid,
producing a result within 15 min, noninvasive, simple and culture-independent. The manufacturer’s website
states that BinaxNOW has a sensitivity of 86% and a specificity of 94% when testing urine samples, based
on retrospective data [12]. The assay is known to have a specificity lower than 70% in a paediatric population,
as children have high rates of nasopharyngeal colonisation with pneumococcus [13]. C-polysaccharide is
present in the pneumococcal cell wall, and is common to all S. pneumoniae strains [14]. BinaxNOW is
therefore able to diagnose pneumococcal infection regardless of serotype, but since it does not discriminate
between capsular polysaccharide, this assay does not provide any information about which serotype is causing
disease [15]. This assay is currently widely used in clinical practice, in contrast with a serotype-specific
pneumococcal urinary antigen test, is currently used in research settings and can detect 13 serotypes with a
greater sensitivity in patients with pneumonia attributable to these S. pneumoniae serotypes [16].

®

®
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A meta-analysis, published in 2013, of 27 studies comparing the BinaxNOW assay with cultures in
patients with CAP showed an overall assay sensitivity of 74.0% (CI 66.6–82.3%) and specificity 97.2% (CI
92.7–99.8%) [17]. This study concluded that the BinaxNOW assay had a higher sensitivity than culture
in the diagnosis of CAP, as well as a high specificity, making it a useful diagnostic tool in clinical practice.
Several studies published after the meta-analysis have found the sensitivity of the BinaxNOW UAT to be
between 60% and 65% [18, 19], significantly lower than that found by SINCLAIR et al. [17]. There is
evidence suggesting that UAT is less sensitive following the introduction of the 13-valent polysaccharide
conjugate vaccine (PCV-13), with the sensitivity of UAT varying from 33.1% to 100% depending on the
serotype [20]. The sensitivity of BinaxNOW to S. pneumoniae serotypes not included in PCV-13 was
below 70% in this study [20].
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Furthermore, there are significant limitations in the ability of the UAT to detect pneumococcal disease. The
C-polysaccharide detected by UAT also occurs in other pathogens including Streptococcus mitis and
Streptococcus oralis [15]. A positive test result may not represent a current pneumococcal infection. UAT can
be falsely positive within 48 h of vaccination against S. pneumoniae [12] and can remain positive for some
time after a pneumococcal infection; 35% of patients are positive 2 months following pneumococcal disease,
with 17% of patients positive at 4 months, and 6% of patients positive more than 6 months later [21].
Therefore, UAT cannot discriminate between current and past infection in patients with a second
pneumonia.

Clinical usage and impact
A recent large prospective study found that patients who met IDSA/ATS guidelines for pneumococcal
UAT infrequently had a positive result on testing (a positive test prevalence of 4.2%) [22], demonstrating
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that current testing indications have poor sensitivity and specificity in identifying patients with positive
pneumococcal urinary antigen. Other authors have found similar rates of positive test prevalence: between
5.2% and 8.8% in ward-based patients and 15% of those requiring intensive care [18, 23, 24]. The low rate
of positive UAT results in over 90% of tests yielding negative results [18, 22, 23] and these do not
contribute to clinical management as the low sensitivity of UAT means a negative test result cannot
exclude infection with S. pneumoniae.
Attempts to find further discriminating clinical characteristics to improve patient selection for testing have
yielded mixed results. BELLEW et al. [22] failed to find any clinical characteristic strongly associated with a
positive S. pneumoniae urinary antigen result, and therefore could find no parameters which would
improve accuracy in selecting patients for testing. However, a large prospective study in 2015 found
multiple clinical factors predictive of a positive S. pneumoniae UAT; the positive test rate was only 12% if
only one factor was present, but this increased to 52% if over six factors were present [19].
As S. pneumoniae is the commonest bacterial cause of CAP, empirical antibiotic regimens universally
provide cover against this organism. Multiple studies have shown that only one-third of patients have
antibiotic treatment narrowed to targeted therapy against S. pneumoniae following a positive UAT [25, 26].
A US study found 15% of cases were changed to targeted therapy, with no change to treatment in 28% of
cases and de-escalation to ceftriaxone and azithromycin in 57% patients [18]. There is also some evidence
from randomised controlled trials showing higher rates of relapse in patients who have targeted therapy
against S. pneumoniae following a positive UAT [25, 27]. However, in one of these trials only a few
patients deteriorated after targeted oral antibiotics were prescribed, and there was no microbiological data
explaining the worsening in their clinical condition. Overall, there was no improvement in clinical
outcome using the pneumococcal UAT in this trial [27].

Cost-effectiveness
BELLEW et al. [22] concluded that UAT cost US$425 per positive result, with a number needed to test of 25.
A 2014 cost analysis found that the most cost-effective microbiological testing strategy was performing blood
and sputum culture in patients with moderate-severe and high-severity CAP [28]. If sputum was unavailable,
blood culture alone was the most cost-effective strategy [28]. A recent prospective study of patients in an
Emergency Department found UAT had a 5.2% positivity rate, with only 14.3% of positive tests resulting in
appropriate antimicrobial modification and €8748 per year saved through not using UAT [24]. The overall
cost of inpatient care appears to be the same for patients who received targeted therapy based on UAT, with
the cost of testing exceeding any savings through the reduced cost of antimicrobials [27]. Additionally, there
was no difference in the length of hospital admission for patients who received antimicrobials targeted
against S. pneumoniae following a positive UAT in comparison with those who received empirical antibiotics
against pneumonia [27].

Conclusions
There is a compelling argument against the use of pneumococcal UAT in routine clinical practice as there
are a lack of clinical indicators for a positive test result, failure to rationalise antibiotics following a positive
result and the existing coverage against S. pneumoniae in all CAP regimens. Furthermore, usage of UAT has
neither been shown to improve clinical care nor lead to any cost saving nor reduction in length of hospital
stay. As such, we therefore conclude that the pneumococcal UAT has limited impact on clinical outcomes
and processes of care, and suggest that it may be time to make its use uncommon in clinical practice.

Conflict of interest: None declared.

References
1
2
3
4
5
6
7

Jain S, Self WH, Wunderink RG, et al. Community-acquired pneumonia requiring hospitalization among US
adults. N Engl J Med 2015; 373: 415–427.
Lentino JR, Lucks DA. Nonvalue of sputum culture in the management of lower respiratory tract infections. J Clin
Microbiol 1987; 25: 758–762.
Ruiz M, Ewig S, Marcos MA, et al. Etiology of community-acquired pneumonia. Am J Respir Crit Care Med 1999;
160: 397–405.
Drummond P, Clark J, Wheeler J, et al. Community acquired pneumonia—a prospective UK study. Arch Dis
Child 2000; 83: 408–412.
Moine P, Vercken J-B, Chevret S, et al. Severe community-acquired pneumonia: etiology, epidemiology, and
prognosis factors. Chest 1994; 105: 1487–1495.
Korsgaard J, Møller JK, Kilian M. Antibiotic treatment and the diagnosis of Streptococcus pneumoniae in lower
respiratory tract infections in adults. Int J Infect Dis 2005; 9: 274–279.
Dochez AR, Avery OT. The elaboration of specific soluble substance by Pneumococcus during growth. J Exp Med
1917; 26: 477–493.

https://doi.org/10.1183/23120541.00223-2019

3

PNEUMOCOCCAL PNEUMONIA | C. HYAMS ET AL.

8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Lim WS, Baudouin SV, George RC, et al. BTS guidelines for the management of community acquired pneumonia
in adults: update 2009. Thorax 2009; 64: Suppl. 3, iii1–ii55.
Eccles S, Pincus C, Higgins B, et al. Diagnosis and management of community and hospital acquired pneumonia
in adults: summary of NICE guidance. BMJ 2014; 349: g6722.
Mandell LA, Wunderink RG, Anzueto A, et al. Infectious Diseases Society of America/American Thoracic Society
consensus guidelines on the management of community-acquired pneumonia in adults. Clin Infect Dis 2007; 44:
Suppl. 2, S27–S72.
Metlay JP, Waterer GW, Long AC, et al. Diagnosis and treatment of adults with community-acquired pneumonia.
an official clinical practice guideline of the American Thoracic Society and Infectious Diseases Society of America.
Am J Respir Crit Care Med 2019; 200: e45–e67.
Alere. BinaxNOW Streptococcus pneumoniae antigen card. Date last accessed: 4 December 2019. Date last
updated: 2015. www.alere.com.
Dowell SF, Garman RL, Liu G, et al. Evaluation of Binax NOW, an assay for the detection of pneumococcal
antigen in urine samples, performed among pediatric patients. Clin Infect Dis 2001; 32: 824–825.
Domanguez J, Gal N, Blanco S, et al. Detection of Streptococcus pneumoniae antigen by a rapid
immunochromatographic assay in urine samples. Chest 2001; 119: 243–249.
Molinos L. Detection of antigens in urine. Arch Bronconeumol 2006; 42: 101–103.
Wunderink RG, Self WH, Anderson EJ, et al. Pneumococcal community-acquired pneumonia detected by
serotype-specific urinary antigen detection assays. Clin Infect Dis 2018; 66: 1504–1510.
Sinclair A, Xie X, Teltscher M, et al. Systematic review and meta-analysis of a urine-based pneumococcal antigen
test for diagnosis of community-acquired pneumonia caused by Streptococcus pneumoniae. J Clin Microbiol 2013;
51: 2303–2310.
West DM, McCauley LM, Sorensen JS, et al. Pneumococcal urinary antigen test use in diagnosis and treatment of
pneumonia in seven Utah hospitals. ERJ Open Res 2016; 2: 00011–02016.
Molinos L, Zalacain R, Menéndez R, et al. Sensitivity, specificity, and positivity predictors of the pneumococcal
urinary antigen test in community-acquired pneumonia. Ann Am Thorac Soc 2015; 12: 1482–1489.
Shoji H, Domenech A, Simonetti AF, et al. The Alere BinaxNOW pneumococcal urinary antigen test: diagnostic
sensitivity for adult pneumococcal pneumonia and relationship to specific serotypes. J Clin Microbiol 2018; 56:
e00787–17.
Andreo F, Prat C, Ruiz-Manzano J, et al. Persistence of Streptococcus pneumoniae urinary antigen excretion after
pneumococcal pneumonia. Eur J Clin Microbiol Infect Dis 2009; 28: 197–201.
Bellew S, Grijalva CG, Williams DJ, et al. Pneumococcal and Legionella urinary antigen tests in
community-acquired pneumonia: prospective evaluation of indications for testing. Clin Infect Dis 2018; 68:
2026–2033.
Troy LK, Wong KKH, Barnes DJ. Prevalence and utility of positive pneumococcal urinary antigen tests in
Australian patients with community-acquired pneumonia. ISRN Infect Dis 2013; 2013: 5.
Dinh A, Duran C, Davido B, et al. Cost effectiveness of pneumococcal urinary antigen in emergency department:
a pragmatic real-life study. Intern Emerg Med 2018; 13: 69–73.
Sordé R, Falcó V, Lowak M, et al. Current and potential usefulness of pneumococcal urinary antigen detection in
hospitalized patients with community-acquired pneumonia to guide antimicrobial therapy. Arch Intern Med 2011;
171: 166–172.
Engel MF, van Velzen M, Hoepelman AIM, et al. Positive urinary antigen tests for Streptococcus pneumoniae in
community-acquired pneumonia: a 7-year retrospective evaluation of health care cost and treatment consequences.
Eur J Clin Microbiol Infect Dis 2013; 32: 485–492.
Falguera M, Ruiz-González A, Schoenenberger JA, et al. Prospective, randomised study to compare empirical
treatment versus targeted treatment on the basis of the urine antigen results in hospitalised patients with
community-acquired pneumonia. Thorax 2010; 65: 101–106.
UK National Clinical Guideline Centre. Pneumonia: Diagnosis and Management of Community- and HospitalAcquired Pneumonia in Adults. NICE Clinical Guidelines, No. 191. 2014. https://www.ncbi.nlm.nih.gov/books/
NBK263426/.

https://doi.org/10.1183/23120541.00223-2019

4

