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KEY POINTS 61 

 62 

Question: Does rapid testing for respiratory viruses impact patient management in the Emergency 63 

Department (ED)? 64 

Findings: In this systematic review and meta-analysis of 11 randomized controlled trials, rapid viral 65 

testing did not reduce antibiotic use, ED length of stay and the rate of ED return visits or of 66 

hospitalization. However, rapid viral testing moderately increased influenza antiviral use (absolute risk 67 

difference 1%) and decreased use of chest radiographs and blood tests (absolute risk difference 3-4% 68 

each). 69 

Meaning: The benefits of ED rapid viral testing are limited for the general population.  70 

  71 
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ABSTRACT 72 

 73 

Background: Rapid tests for respiratory viruses, including multiplex panels, are increasingly available 74 

in Emergency Departments (ED). Their impact on patient outcomes remains unclear. 75 

Objectives: To determine if ED rapid respiratory virus testing in patients with suspected acute 76 

respiratory infection (ARI) decreases antibiotic use, ancillary tests, ED length of stay, ED return visits 77 

and hospitalization and increases influenza antiviral treatment. 78 

Data sources: We searched Ovid MEDLINE, Embase (Ovid), Scopus, and Web of Science from 1985 79 

to November 14, 2022. 80 

Study selection: We included randomized controlled trials of patients of any age with ARI in an ED. 81 

The primary intervention was rapid viral testing. 82 

Extraction, Data and Synthesis: In this systematic review and meta-analysis, PRISMA reporting 83 

guidelines were followed. Two independent reviewers extracted data and assessed risk of bias using 84 

Cochrane’s Risk of Bias 2.0. Estimates were pooled using random-effects models. Quality of evidence 85 

was assessed using the GRADE framework. 86 

Main outcomes and measures: Antibiotic use and secondary outcomes were pooled separately as risk 87 

ratio (RR) and risk difference estimates with 95% confidence intervals [CI]s. 88 

Results:  Of 7157 studies identified, 11 (n=6068 patients) were included in pooled analyses. Routine 89 

rapid viral testing did not impact antibiotic use (RR 0.99; 95% CI 0.93-1.05; high certainty) but was 90 

associated with higher use of influenza antivirals (RR 1.33; 95% CI 1.02-1.75; moderate certainty) and 91 

lower use of chest radiography (0.88; 95% CI 0.79-0.98; moderate certainty) and blood tests (RR 0.81; 92 

95% CI 0.69-0.97; moderate certainty). There was no association with urine testing (RR 0.95; 95% CI 93 

0.77-1.07; low certainty), ED length of stay (0h; 95% CI -0.17h-0.16h; moderate certainty), return 94 

visits (RR 0.93; 95% CI 0.79-1.08; moderate certainty) or hospitalization (RR 1.01; 95% CI 0.95-1.08; 95 
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high certainty). Adults represented 16% of participants. There was no effect of viral testing on 96 

antibiotic use in any prespecified subgroup by age, test method, publication date, number of viral 97 

targets, risk of bias, and industry funding. 98 

Conclusions and Relevance: Available evidence shows limited benefits of routine viral testing in EDs 99 

for patients with ARI. Further studies in adults, especially those with high-risk conditions, are 100 

warranted. 101 

  102 
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INTRODUCTION 103 

  104 

Acute respiratory tract infections (ARI) are the most common cause of medically attended acute 105 

illness.
1
 Clinically, it is difficult to distinguish bacterial etiologies or influenza – for which specific 106 

treatments are available - from ARI caused by other respiratory viruses. This diagnostic uncertainty 107 

leads to unnecessary antibiotic treatment and subsequent adverse drug events, increased health care 108 

costs, and antibiotic resistance.
2
 Accordingly, some antimicrobial stewardship guidelines advocate for 109 

rapid viral (RV) testing for respiratory viruses to decrease use of antibiotics.
3
 110 

 111 

The SARS-CoV-2 pandemic led to increased availability of RV testing, including multiplex panels, in 112 

emergency departments (ED).
4
 However, the impact of these tests on patient outcomes is unclear. 113 

Previous meta-analyses which included studies until 2017 showed that RV testing in ambulatory care 114 

was associated with a reduction of antibiotic prescribing in observational studies, but not in randomised 115 

controlled trials (RCTs).
5
 Substantial new RCT data investigating the impact of molecular multiplex 116 

panels warrants a new assessment. 117 

 118 

This systematic review and meta-analysis aims to determine if the use of rapid respiratory viral 119 

diagnostic testing in patients of all ages presenting in the ED for ARI decreases ED antibiotic 120 

prescribing and impacts other clinically relevant outcomes. These include the use of influenza 121 

antivirals, ancillary testing, ED length of stay, ED return visits or hospitalization.. 122 

  123 
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METHODS 124 

 125 

The protocol was developed according to the Preferred Reporting Items for Systematic Review and 126 

Meta-Analysis Protocols (PRISMA-P) statement and registered with the international prospective 127 

register of systematic reviews (PROSPERO; CRD42018103672). Reporting followed PRISMA 128 

guidelines (checklist, Supplementary Materials).  129 

 130 

Information sources and Search strategy 131 

We developed an electronic search strategy (Supplementary Materials) in collaboration with a medical 132 

librarian and searched Ovid MEDLINE, Embase (Ovid), Scopus, and Web of Science Core Collection 133 

for studies published after Jan 1
st
 1985. To identify additional studies, we screened the reference lists of 134 

included studies and relevant reviews. The review was initially planned to include both observational 135 

studies and RCTs. A first search was performed on Jun 1
st
-4

th
 2018. During full-text screening we 136 

identified a sufficient number of RCTs and amended the protocol to limit the analysis to RCTs. The 137 

search was updated on Nov 14
th

 2022.  138 

 139 

Study design and participants 140 

We included published original peer-reviewed full reports of RCTs that evaluated the clinical impact of 141 

the routine use of respiratory virus testing for physician decision-making in the ED. Our definition of 142 

RCT included both full RCTs (using patient level randomization), and quasi-RCTs, i.e., those using a 143 

quasi-random method of allocation (such as alternating days). Included studies assessed patients of any 144 

age presenting to an ED with ARI. ARI was defined as a new illness with respiratory symptoms 145 

suggestive of infection. Studies restricted to populations with specific chronic health conditions were 146 

excluded. 147 
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 148 

The primary intervention was availability of rapid respiratory virus testing (defined as the provision of 149 

test results during the patient’s ED stay) or the awareness of the treating physician of the rapid test 150 

results. Secondary intervention was RV test positivity versus negativity. The primary outcome was the 151 

impact on antibiotic prescription during the ED visit. Secondary outcomes were influenza antiviral use, 152 

ancillary testing (including chest radiography, blood culture, urinalysis or urine culture, and any blood 153 

test), ED length of stay, ED return visits, or hospitalization. When parts of composite outcomes (i.e., 154 

urinalysis or urine culture; blood culture or other blood test) were reported individually, the variable 155 

with the higher number of events was chosen. Additionally, we determined which social determinants 156 

of health were captured using the PROGRESS Plus framework.
6,7

   157 

 158 

Study selection 159 

Articles were screened by one reviewer at title and abstract level. Full-text screening, data extraction 160 

and quality assessment using Cochrane’s Risk-of-Bias tool RoB-2
8
 were done independently by 2 161 

reviewers. Discussion or a third reviewer resolved conflicts. Screening and data extraction were 162 

performed using DistillerSR (DistillerSR Inc., Ottawa, Canada). Corresponding authors were contacted 163 

for missing information. 164 

 165 

Statistical analysis 166 

Outcomes for each of the two interventions were analyzed and presented separately. Associations of 167 

the intervention with dichotomous outcomes were expressed as risk ratios (RRs) and risk differences 168 

(RD) with 95% confidence intervals (CIs), and continuous outcomes were expressed as standardized 169 

mean differences with 95% CIs. If ≥2 studies were available, we performed meta-analyses using a 170 

random-effects model with the restricted maximum likelihood method. Statistical heterogeneity was 171 
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assessed using the I
2
 statistic. We conducted meta-analyses within the following prespecified strata: 172 

children and adolescents versus adults, antigen detection (enzyme immunoassay [EIA] or 173 

immunofluorescence) versus molecular tests, monoplex (influenza) versus multiplex tests, low versus 174 

high risk of bias, and industry funding versus no industry funding. Differences in pooled RRs between 175 

subgroups were assessed via fixed-effects meta-regression models wherein the subgroup of interest was 176 

included as a covariate. All tests were two-sided with a significance level of 0.05. Analyses were 177 

conducted using R version 4.2.2 (R Foundation for Statistical Computing, Vienna, Austria), the metafor 178 

package version 4.0-0 and Excel 2016 (Microsoft, Redmond WA, USA). Narrative summaries were 179 

presented for results that could not be meta-analyzed. 180 

 181 

Certainty of Evidence 182 

Certainty of evidence was assessed by two reviewers for all outcomes of the primary exposure using 183 

GRADE.
9,10

 We rated certainty of evidence as ‘very low’, ‘low’, ‘moderate’, or ‘high’ based on risk of 184 

bias,
8
 imprecision, inconsistency, indirectness, and publication bias. Outcomes where the majority of 185 

studies were judged as low risk of bias were considered to be overall of low risk of bias.
9
 We chose a 186 

minimally-contextualized approach to rate imprecision following the guidance of the GRADE Working 187 

Group.
11,12

 Minimal important differences (MID) were set at 10% for all outcomes based on previous 188 

studies on outpatient antibiotic use and clinical judgement.
13

 When the magnitude of pooled estimates 189 

were less than ±10%, we rated certainty as little or no effect; otherwise we rated certainty in showing 190 

an effect with the MID as a threshold. We rated down for imprecision by two levels when the 95% CI 191 

crossed more than one threshold of importance. Publication bias was assessed for meta-analyses by 192 

Egger’s test and funnel plots for groups with ≥10 studies.
14

  193 

 194 

  195 
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RESULTS 196 

 197 

Of 7157 publications identified, 7092 were excluded based on title and abstract screening and the 198 

remaining 65 underwent full-text review. After exclusion of 53 studies (details in Supplementary 199 

Materials) 12 were included (Figure 1).  200 

 201 

Study characteristics 202 

Of the 12 included studies (Table 1), 5 were quasi-RCTs,15-19 and 7 were full RCTs.20-26 In the 203 

intervention arm, 4 studies tested for influenza only,17,18,20,23 the other 8 tested for multiple respiratory 204 

viruses. Four studies (all published prior to 2010) used EIAs,
17,18,20,23

 1 immunofluorescence
22

 and 7 205 

studies (all published since 2017) used molecular testing.
15,16,19,21,24-26

 Multiplex tests included 206 

influenza and RSV,
15

 influenza/RSV/adenovirus/parainfluenza 1-3
22

 or a panel of ≥15 respiratory 207 

viruses.
16,19,21,24-26

 No study evaluated testing for SARS-CoV-2.  208 

Comparators varied: the control groups in the influenza-only trials did not test for any viruses,
17,18,23

 or 209 

the treating physician was unaware of the result.
20

 In the rapid multiplex testing studies, the comparator 210 

was either multiplex testing in a central laboratory with a longer turnaround time,
15,16

 211 

immunofluorescence
19

 or routine care which included laboratory-based viral testing at the treating 212 

physician’s discretion.
21,22,24-26

  213 

The age of participants varied, but pediatric populations were dominant. Eight studies were limited to 214 

children and adolescents
17-20,22-24,26

 including 4 studies in children ≤6 years old.
17-19,22

 Two studies 215 

included adults and children.
15,25

 216 

 217 

Quality of included studies 218 
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All quasi-RCTs were judged at high risk of bias and 7 of the 8 RCTs judged at low risk of bias 219 

(Supplementary Figure 1). The RCT by Echavarria et al
19

 was at high risk of bias due to deviation from 220 

the intended intervention as less than half of patients were randomized as planned. None of the studies 221 

were able to blind participants and personnel to testing or test results. No study blinded outcome 222 

assessors to test status. 223 

 224 

Antibiotic use 225 

Antibiotic prescription during the ED visit was reported in all included studies. The study by 226 

Echavarria et al
19

 could not be included in meta-analyses as it only reported changes in proportional 227 

management without providing absolute numbers. Accordingly, 11 studies were meta-analyzed which 228 

showed with high certainty of evidence little or no difference in antibiotic use between RV testing and 229 

control (RR 0.99 95% CI, 0.93 to 1.05; I
2
 = 0.03%; Table 2; Figure 2A). Funnel plot and Egger’s test 230 

did not suggest publication bias (Supplementary Figure 2). Overall prevalence of antibiotic use differed 231 

substantially between studies ranging from 8.5% to 61.9% (mean 26.3%) in children and 18.9% to 232 

76.7% (mean 46.5%) in adults. There was no effect of viral testing on antibiotic use in any prespecified 233 

subgroup analyses: children and adolescents, adults, antigen-based tests (EIA or immunofluorescence), 234 

molecular tests (which also correspond to the more recently published studies), monoplex tests, 235 

multiplex tests, low risk of bias, high risk of bias, industry funding, no industry funding (Table 3).  236 

 237 

Seven studies also evaluated antibiotic use according to the test result (positive versus negative).15,17,20-23 238 

Overall, patients with a positive viral test in the RV testing group were less likely to receive antibiotics 239 

(RR 0.53, 95% 0.37-0.77; I
2
= 65.7%, Figure 3B) than those with a negative result. Antibiotic use in the 240 

virus-negative RV testing group was correspondingly higher compared to the virus-positive group, and 241 

also compared to the corresponding control group without RV testing (52.8% versus 38.5%; p=0.03). 242 
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Subgroup analyses demonstrated lower rates of antibiotic use among virus-positive cases for traditional 243 

tests, monoplex tests, low risk of bias and high risk of bias, but not for molecular and multiplex tests 244 

(Supplementary Table 1).  245 

 246 

Antibiotic duration depending on test availability was reported by 2 papers to be comparable in the 247 

groups with and without RV testing with a median of 7 versus 7 days
23

 and 6.8 versus 6.5 days, 248 

respectively.
21

 Two studies reported whether patients received antibiotics at follow-up within 7 days, 249 

after discharge from the ED. There was no difference in the study by Matilla et al (34.1 versus 34.5%). 250 

In contrast, Doan et al reported less antibiotic use at follow-up (5.6 versus 15.5%, RR = 0.36; 95% 251 

CI=0.14, 0.95).
22

  252 

 253 

Antiviral use 254 

Influenza antiviral use was reported in 7 studies.15,16,18,20,21,25,26 Meta-analysis showed an increase in 255 

antiviral prescribing with RV testing with moderate certainty of evidence (RR 1.33, 95% CI 1.02-1.75; 256 

I2 = 0%; absolute RD 1.4%; Table 2, Supplementary Figure 3). This effect was significant in the 2 257 

monoplex studies, which did not offer influenza testing in the control arm (RR 2.12, 95% 1.0-4.51, 258 

I
2
=0%),

18,20
 but not with multiplex testing (RR 1.24, 95% CI 0.93 – 1.66, I

2
=0%).

15,16,21,25,26
 The impact 259 

on antiviral use did not differ significantly (p=0.85) between children (RR 1.25 95% CI 0.70- 2.03) and 260 

adults (RR 1.18, 95% CI 0.81-1.72). Six studies reported influenza antiviral use depending on the rapid 261 

influenza test result.
15,18,20,21,25,26

 Mean influenza antiviral use per study was 28.3% for influenza 262 

positive patients and 3.0% for influenza-negative patients (RR 9.8, 95% CI 3.27-30.4, I
2
=75.5%).  263 

 264 

Ancillary tests 265 



14 

 

Eight studies reported on chest radiography.
15,17,18,20,22-25

 Meta-analysis showed lower chest 266 

radiography use among patients with RV testing with moderate certainty (RR 0.88, 95% CI 0.79-0.98, 267 

I
2
=0%, Supplementary Figure 4), corresponding to an absolute RD of 2.6%. RV testing was associated 268 

with decreased blood testing with moderate certainty (RR 0.81, 95% CI 0.69-0.97, I
2
=0; absolute RD 269 

3.7%) (Supplementary Figure 5).
15,17,18,22-25

 Differentiation of blood testing into blood culture (RR 0.85, 270 

95% CI 0.67-1.07, I
2
=0) and other blood tests (RR 0.84, 95% CI 0.70-1.01, I

2
=0%) demonstrated 271 

possible reductions in testing (very low and low certainty, respectively). In contrast, RV testing 272 

appeared to have little or no impact on urine testing (RR 0.95, 95% CI 0.77-1.07, I
2
=0%; low certainty; 273 

Supplementary Figure 6). Among studies also reporting on the use of ancillary tests depending on RV 274 

test results, all examined ancillary tests were performed less frequently among patients with a positive 275 

viral test result with RRs between 0.2-0.47 (Supplementary table 2). 276 

 277 

Additional outcomes 278 

The impact of RV testing on ED length of stay was available in 6 studies. We could perform a meta-279 

analysis of 4 studies17,22,24,25 which reported both mean and standard deviation. There was little or no 280 

difference between RV testing and control in ED length of stay with moderate certainty (standardized 281 

mean difference 0h, 95% CI -0.17h - 0.16h, I
2
=67.4%, table 2; Supplementary Figure 7). The follow-up 282 

interval for return ED visits varied between 7 and 30 days. Meta-analysis of 6 studies showed no 283 

difference in the number of return visits with moderate certainty (RR 0.93, 95% CI 0.79-1.08, I
2
=0%, 284 

Table 2, Supplementary Figure 8). Nine studies investigated hospitalizations; meta-analysis 285 

demonstrated no impact of RV testing with high certainty (RR 1.01; 95% CI 0.95-1.08; I
2
=0%; Table 286 

2; Supplementary Figure 9).16-19,21,23-26  287 

 288 

Two studies assessed total costs of the ED stay which were US$33
17

 and US$173
24

 higher per patient 289 

in the RV test arm. Rao et al was the only study which surveyed the patient perspective:
26

 7% (21/314) 290 
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of families stated that the result of ED rapid multiplex testing influenced how they subsequently sought 291 

medical care for their child’s illness. 292 

 293 

Social determinants of health 294 

All studies were from high-income countries. Overall data on social determinants of health were 295 

limited. All studies analyzed sex as a variable. Ethnicity was reported in 6  studies,
17,18,20,21,25,26

 296 

although 2 of these studies categorized the patients only as Caucasian or ‘other’.
17,21

 Rao et al
26

 was the 297 

only study to report data on additional social determinants of health: socioeconomic status, social 298 

capital and insurance. Other domains according to the PROGRESS Plus framework,
7
 namely place of 299 

residence, occupation and religion, were not analyzed in any of the 12 studies. 300 

 301 

  302 
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DISCUSSION 303 

 304 

In this meta-analysis of RCTs, availability of RV testing for respiratory viruses in EDs did not impact 305 

overall antibiotic use. Fewer patients with a positive RV test were prescribed antibiotics, 306 

counterbalanced by more prescribing for patients with a negative result. However, this was only 307 

observed in studies using monoplex antigen detection tests for influenza and not molecular or multiplex 308 

testing, suggesting that a rapid positive result for influenza is more likely to influence antibiotic 309 

prescribing than positive results for other respiratory viruses. RV testing was associated with higher 310 

antiviral use and a modest reduction in blood tests and chest radiographs. There was no effect on other 311 

outcomes evaluated including overall costs. While study characteristics were heterogeneous, including 312 

pediatric and adult populations as well as monoplex and multiplex testing, results were mainly 313 

congruent.  314 

 315 

Our results align with those from previous systematic reviews. Lee et al. examined the impact of RV 316 

testing in ambulatory care among studies published to 2017 and also noted no impact on antibiotic 317 

treatment among RCTs, but more antiviral use and fewer chest radiographs and blood tests.
5
 This meta-318 

analysis included only traditional antigen detection based rapid tests with limited sensitivity
27,28

 and, in 319 

most cases, only one viral target. Our analysis included six additional RCTs that used highly sensitive 320 

multiplex molecular assays
27,28

 and despite recent advances in rapid test technology had similar 321 

findings to Lee et al.
5
 A 2023 systematic review and meta-analysis by Clark et al focused on the impact 322 

of multiplex panels in adults, mainly among hospitalized patients.
29

 Among RCTs in inpatients, there 323 

was no change in antibiotic prescriptions and a non-significant trend to shorter antibiotic duration. 324 

They found improved appropriateness of antiviral treatment and improved infection control practices, 325 

but no change in hospital length of stay. Importantly, both systematic reviews included RCTs as well as 326 
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observational studies but only found significant reductions in antibiotic use in the latter. Several 327 

guidelines on viral testing and antibiotic stewardship refer to these observational studies which are 328 

more susceptible to bias than RCTs due to selection and publication biases, confounding by indication, 329 

secular trends and other sources of bias. 
3,30,31

 Accordingly, we believe that future recommendations 330 

should focus on the substantial evidence from the expanding number of RCTs. 331 

 332 

It is noteworthy that influenza antivirals were only given to 28.3% of influenza positive patients in the 333 

RV testing arms and that rapid testing was associated with a pooled absolute RD of 1.4% in antiviral 334 

prescribing. Accordingly, the number-needed-to-test for one additional antiviral prescription in these 335 

studies was approximately 70 (~50 in adult studies and ~100 in pediatric studies).  Perhaps not 336 

surprisingly, given that most guidelines, including those of the Infectious Diseases Society of 337 

America,
32,33

 recommend antiviral treatment only for patients early in the course of infection and for 338 

high-risk patients and/or severe or complicated disease, and that the benefits of outpatient antiviral 339 

therapy are limited,
34

 providers in the included studies only prescribed antivirals to a minority of 340 

patients with influenza. Given the absence of benefit of RV testing on overall antibiotic use, these 341 

findings suggest that RV testing should not be routine, but rather should be reserved for patients for 342 

whom the testing will change management.
33

 Current treatment guidelines for COVID-19 also only 343 

recommend antiviral treatment for high-risk patients and/or severe or complicated disease.
35

 344 

Considering that symptoms of influenza, COVID-19 and other respiratory infections can overlap, 345 

targeted multiplex viral testing in these patient populations should have greater clinical impact.  346 

 347 

Our analysis of social determinants of health showed that these were generally not sufficiently 348 

evaluated and/or underreported. Importantly, all studies were from high-income countries. As antibiotic 349 

use is higher among marginalized communities within high-income countries and highest in middle 350 
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income countries,
36,37

 the impact of viral testing might have been different in other patient populations 351 

limiting the generalizability.   352 

 353 

Our review has limitations. First, allocation concealment was not possible in any of the studies as 354 

effects work through awareness of the test result. Despite this, our main findings are consistent, 355 

including among the 7 studies considered to be low risk of bias. Second, information on antibiotic 356 

duration is limited. However, the two studies which evaluated antibiotic duration did not show a 357 

difference between groups. Third, only 16% of all patients were adults. Additional RCTs in adults, 358 

especially those with high-risk conditions, would strengthen the evidence base. Nonetheless, subgroup 359 

analysis of adults and children did not differ for our primary outcome. Fourth, there is uncertainty 360 

among some of the included studies as to whether the RV result was communicated before prescribing 361 

medications or ordering ancillary tests. This could bias results towards the null and underestimate the 362 

effect of viral testing. However, this is a clinical reality in the ED where diagnostic testing and 363 

treatment decisions are made in parallel rather than sequentially. Finally, none of the studies was 364 

conducted since the start of the COVID-19 pandemic and therefore none evaluated testing for SARS-365 

CoV-2. However, as for influenza, testing for SARS-CoV-2 in EDs is increasingly restricted to severe 366 

illness or high-risk patients where results would change management.
35

  367 

 368 

A strength of our study is the focus on RCTs. We also used GRADE to systematically assess the 369 

certainty of evidence. Moreover, while individual studies had insufficient power to show some effects, 370 

pooling results from several studies allowed us to reveal these associations. Finally, we included data 371 

specific to ED from two studies that had not previously reported their ED data separately.
15,21

  372 

 373 

Conclusion 374 
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Overall, the benefits of routine RV testing in the ED are limited. Such testing in EDs has no effect on 375 

overall antibiotic use, length of ED stay, ED return visits, or hospitalization rates. Testing results in a 376 

minority of patients with influenza being prescribed antivirals and in decreases in ordering of some 377 

ancillary tests. Patients with positive viral tests received less antibiotics compared to patients with 378 

negative tests, possibly improving appropriateness of antibiotic treatment in this subgroup. Evidence 379 

suggests that RV testing in the ED should be reserved for patients for whom results will change 380 

management. Further RCTs in adults and high-risk populations are warranted. 381 

 382 

  383 
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Table 1. Characteristics of included studies 539 
 540 

Study 
Study 

design 

Number 

of 

patients 

Age range 
Setting / 

Country 

Target & type 

of rapid test 
Rapid test Comparator 

Bonner, 2003 RCT 391 
2 months – 

21 years 
ED; USA 

Influenza; 

Antigen 

FluOIA  

Biostar 

Same test - result 

unknown 

Esposito, 

2003 
RCT 957 

0 – 15 

years 
ED; Italy 

Influenza; 

Antigen 
Sofia 

Quickvue 
No test 

Iyer, 2006 

Quasi RCT 

(alternating 

days) 

700 
2 – 24 

months 
ED; USA 

Influenza; 

Antigen 
Sofia 

Quickvue 
No test 

Poehling, 

2006 

Quasi RCT 

(randomized 

days) 

305 <5 years ED; USA 
Influenza; 

Antigen 
Sofia 

Quickvue 
No test 

Doan, 2009 RCT 199 
3 – 36 

months 
ED; Canada 

Multiple; 

Immuno-

fluorescence4 

SimulFluor Routine care 

Brendish, 

2017 
RCT 279 ≥18 years 

ED & Acute 

Medical 

Unit3; UK 

Multiple; 

Molecular5 

BioFire  

FilmArray 
Routine care 

Echavarría, 

2018
1 

RCT 442 
2 months -

6 years 

ED; 

Argentina 

Multiple; 

Molecular5 

BioFire  

FilmArray 
Immunofluorescence 

May, 2019 RCT 191 
≥12 

months2 
ED; USA 

Multiple; 

Molecular5 

BioFire  

FilmArray 
Routine care 

Bouzid, 2021 

Quasi RCT 

(alternating 

weeks) 

474 ≥18 years ED; France 
Multiple; 

Molecular6 
QIAstat-Dx 

Respiratory panel in 

centralized laboratory 

Rao, 2021 RCT 908 
1 month – 

18 years 
ED; USA 

Multiple; 

Molecular5 

BioFire  

FilmArray 
Routine care 

Bibby, 2022 

Quasi RCT 

(alternating 

days) 

421 
All age 

groups2
 

ED & 

Inpatients,3 

Canada 

Influenza & 

RSV; Molecular 
Xpert Xpress 

Respiratory panel in 

centralized laboratory 

Matilla, 2022 RCT 1243 
0 – 17 

years 
ED; Finland 

Multiple; 

Molecular6 
QIAstat-Dx Routine care  

 541 
1 Not included in any meta-analysis except for the hospitalization outcome 542 
2 Separate data for children & adults available 543 
3 Only ED data analyzed for the current systematic review 544 
4 Includes Adenovirus, Influenza, Parainfluenza 1-3, RSV  545 
5 Includes Adenovirus, Coronaviruses HKU1, NL63, 229E and OC43, human Metapneumovirus, Influenza, Rhinovirus/Enterovirus, 546 
RSV, Parainfluenza 1-4. 547 
6 Includes Adenovirus, Bocavirus, Coronaviruses HKU1, NL63, 229E and OC43, human Metapneumovirus, Influenza, 548 
Rhinovirus/Enterovirus, RSV, Parainfluenza 1-4. 549 
  550 
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Table 2. Summary of results for rapid viral test availability  551 

 552 
Outcome Studies / 

References 

Number 

of 

patients  

Relative 

Effect 

Estimate 

Absolute Effect Estimate  Certainty 

of 

Evidence 

(GRADE) 

Plain language 

summary 
Rapid viral 

testing 

Control 

Antibiotic use 1115-18,20-26 6068 0.99; 95% 

CI 0.93 - 

1.05; 

I2=0.03% 

1111 per 

3206; 34.7% 

1007 per 

2862; 

35.2% 

High There is little or no 

difference between 

rapid viral test and 

control in antibiotic use Risk difference: -0.01; 95% 

CI -0.04–0.02; I2=43.4% 

Influenza 

antiviral use 

715,16,18,20,21,25,26 2969 1.33; 95% 

CI 1.02 - 

1.75; I2=0% 

116 per 1465; 

7.9% 

85 per 1504; 

5.7% 

Moderateb 

 

Rapid viral testing 

probably increases 

influenza antiviral use Risk difference: 0.01; 95% CI 

0.00–0.03; I2=0% 

Chest 

radiography 

815,17,18,20,22-25 4408 0.88; 95% 

CI 0.79 - 

0.98; I2=0% 

417 per 2346; 

17.8% 

444 per 

2062; 

21.5% 

Moderateb 

 

Rapid viral testing 

probably decreases 

chest radiography use 

Risk difference: -0.03; 95% 

CI -0.05–0.00; I2=31.1% 

Blood test 

(any) 

517,18,20,22,23 2552 0.81; 95% 

CI 0.69 -

0.97; I2=0% 

188 per 1240; 

15.2% 

246 per 

1312; 

18.8% 

Moderateb 

 

Rapid viral testing may 

decrease blood testing 

Risk difference: -0.04; 95% 

CI -0.06– -0.01; I2=0% 

Blood culture 217,20 1091 0.85; 95% 

CI 0.67-

1.07; I2=0% 

95 per 538; 

17.7% 

116 per 553; 

21.0% 

Very 

lowb,c,d  

 

It is uncertain whether 

rapid viral testing 

decreases blood culture 

testing 

Risk difference: -0.03; 95% 

CI -0.07–0.01; I2=0% 

Blood test 

(other) 

417,20,22,23 2247 0.84; 95% 

CI 0.70-

1.01; I2=0% 

174 per 1105; 

15.7% 

215 per 

1142; 

18.8% 

Lowb,c 

 

Rapid viral testing may 

decrease other blood 

testing 

Risk difference: -0.03; 95% 

CI -0.06–0.00; I2=0% 

Urine analysis 

/ culture 

417,18,20,22 1595 0.95; 95% 

CI 0.77-

1.07; I2=0% 

130 per 762; 

17.1% 

153 per 833; 

18.4% 

Lowb,d Rapid viral testing may 

have little or no impact 

on urine testing Risk difference: -0.02; 95% 

CI -0.05–0.02; I2=0% 

ED length of 

stay 

417,22,24,25 2333 1.02; 95% 

CI 0.96-

1.08; 

I2=63.4%a 

Mean: 3.40; 

SD: 1.78 

Mean: 3.53; 

SD: 1.96 

Moderatee
 

 

There is probably little 

or no difference 

between rapid viral test 

and control in ED 

length of stay 

Standardized mean diff: 0.00; 

95% CI -0.17-0.16; I2=67.4% 

ED return visit 717,21,22,24-26 3086 0.93; 95% 

CI 0.79 -

1.08; ; 

I2=0% 

282 per 1941; 

14.5% 

249 per 

1579; 

15.8% 

Moderateb
 

 

There is probably little 

or no difference 

between rapid viral test 

and control in ED return 

visit 

Risk difference: -0.01; 95% 

CI -0.03–0.02; I2=0% 

Hospitalization 916-19,21,23-26 5489 1.01; 95% 

CI 0.95 -

1.08; ; 

I2=0% 

882 per 3029; 

29.1% 

642 per 

2460; 

26.1% 

High 

 

There is little or no 

difference between 

rapid viral test and 

control in 

hospitalization rate 

Risk difference: 0.00; 95% CI 

-0.02–0.02; I2=0% 
 553 
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a Corresponding relative effect estimate log-transformed ratio of means: 1.02; 95% CI 0.96-1.08; I2=63.4% 554 
b Rated down 1 level for imprecision because of the 95% CI crossing the MID decision threshold. 555 
c Rated down 1 level for imprecision because of the 95% CI crossing the null effect threshold 556 
d Rated down 1 level for bias as ≥half of included studies high risk of bias during randomization process (i.e.quasi RCTs) 557 
e Rated down 1 level due to heterogeneity / inconsistency 558 
  559 
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Table 3. Antibiotic prescribing according to rapid viral test availability in predefined subgroups  560 
 561 

Category Subgroup 
Studies / 

Reference 

N of 

patients 

Relative Effect 

Estimate (Risk Ratio) 

Absolute Effect Estimate 

(Risk Difference) 

Subgroup 

com-

parison 

Age 

Children & 

adolescentsa 
915,17,18,20,22-26 5105 

0.97 (95% CI 0.83 - 

1.12); 

I2=54.5% 

-0.01 (95% CI -0.05 - 0.02); 

I2=53.3% 

p=0.82 

Adults 415,16,21,25 963 

0.98 (95% CI 0.89 - 

1.09); 

I2=0% 

-0.01 (95% CI -0.07 - 0.05); 

I2=0% 

Test type 

Traditional 

(Antigen & 

Immuno-

fluorescence)b 

517,18,20,22,23 2552 

0.91 (95% CI 0.77 - 

1.07); 

I2=42.3% 

-0.03 (95% CI -0.07 - 0.01); 

I2=18.4% 

p=0.26 

Molecularc 615,16,21,24-26 3516 

1.01 (95% CI 0.92 - 

1.12); 

I2=20.6% 

0.01 (95% CI -0.03 - 0.05); 

I2=40.7% 

Number of 

targets 

Monoplex 

(Influenza)  
417,18,20,23 2353 

0.91 (95% CI 0.76 - 

1.09); 

I2=53.7% 

-0.03 (95% CI -0.08 - 0.02); 

I2=35.0% 

p=0.32 

Multiplex (≥2) 715,16,21,22,24-26 3715 

1.01 (95% CI 0.93 - 

1.09); 

I2=0.01% 

0.005 (95% CI -0.03 - 

0.04); 

I2=35.5% 

Risk of 

bias 

Low risk of bias 720-26 4168 

0.95 (95% CI 0.82 - 

1.10); 

I2=67.1% 

-0.02 (95% CI -0.06 - 0.03); 

I2=57.0% 

p=0.73 

High risk of bias 415-18 1900 

0.99 (95% CI 0.87 - 

1.12); 

I2=5.5% 

0.0005 (95% CI -0.04 - 

0.05); 

I2=29.8% 

Industry 

funding 

None 717,18,20-24 4074 

0.97 (95% CI 0.90 - 

1.03); 

I2=0% 

-0.02 (95% CI -0.05 - 0.00); 

I2=0% 

p=0.57 

Industry funding 415,16,25,26 1994 

1.05 (95% CI 0.79 - 

1.39); 

I2=70.2% 

0.01 (95% CI -0.05 - 0.07); 

I2=61.2% 

 562 
a cut-off differed between 15-21 years, according to the individual study 563 
b these studies were all published prior to 2010 564 
c these studies were all published since 2017 565 
  566 
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List of captions 567 

Figure 1. PRISMA flow diagram of included and excluded articles  568 

Figure 2. A, Effect of rapid viral testing on antibiotic use  B, Effect of rapid viral test positive vs 569 

negative on antibiotic use 570 
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