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Diagnostic accuracy of rapid
integrated molecular testing for
major respiratory viral infections:
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meta-analysis
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Background: Rapid integrated molecular tests are automated sample-to-answer
nucleic acid amplification systems that provide respiratory virus results within
approximately 120 min. Because their use ranges from genuine near-patient
sites to rapid laboratory workflows, testing environments must be clearly classified.
Methods: PubMed, Embase, and the Cochrane Library were searched from
inception through June 2026 without language restrictions. Diagnostic-accuracy
studies evaluating integrated rapid molecular assays for influenza A, influenza B,
respiratory syncytial virus (RSV), or SARS-CoV-2 were eligible. For the primary
analysis, one prespecified platform and one non-nested cohort were selected
from each study, and target-specific 2 X2 counts were aggregated into one
study-level composite record. Sensitivity and specificity were jointly synthesized
using a bivariate random-effects model. The overall analysis was considered
exploratory, with pathogen-specific findings prioritized. Pathogen- and setting-
specific  subgroup analyses, leave-one-study-out analyses, QUADAS-2
assessment, and Deeks’ funnel-plot asymmetry testing were performed.

Results: Of 1,337 identified records, 43 underwent full-text assessment and 23
were excluded. Twenty studies contributed 20 independent study-level
records. Sensitivity and specificity were 0.970 and 0.987 for influenza A, 0.961
and 0.992 for influenza B, 0.955 and 0.992 for RSV, and 0.950 and 0.992 for
SARS-CoV-2, respectively. The exploratory overall analysis yielded a sensitivity
of 0.971 [95% confidence interval (Cl), 0.955-0.982], specificity of 0.991 (95%
Cl, 0.980-0.996), and HSROC area under the curve of 0.957. Five studies
were conducted in genuine near-patient settings and 15 in laboratory settings.
Leave-one-study-out estimates ranged from 0.968 to 0.974 for sensitivity and
0.989 to 0.992 for specificity. Deeks’ test showed no statistically significant
funnel-plot asymmetry (P = 0.269).

Conclusions: Pathogen-specific analyses indicated high diagnostic accuracy for
rapid integrated molecular testing of influenza A, influenza B, RSV, and SARS-
CoV-2. Because platforms, specimens, populations, settings, designs, and
reference methods varied, the overall estimates and HSROC area should be
interpreted only as exploratory summaries. Most studies were laboratory
based, and direct clinical or economic benefits were not established.
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1 Introduction

Respiratory viral infections impose a substantial burden on
patients and healthcare systems worldwide (1). Influenza viruses,
respiratory syncytial virus (RSV), and severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) are major causes of
outpatient consultations, emergency department visits, hospital
admissions, and preventable deaths (2). The risk of severe
disease is particularly high among young children, older adults,
pregnant women, and immunocompromised individuals (3).
The coronavirus disease 2019 pandemic further highlighted the
importance of timely pathogen identification for clinical
management, infection prevention, surveillance, and outbreak
control (4).

Accurate etiological diagnosis based on clinical presentation
alone is difficult because respiratory viral infections commonly
produce overlapping symptoms, including fever, cough,
rhinorrhea, sore throat, and dyspnea. Viral culture has
historically been used as a reference method, but its long
turnaround time and requirement for specialized laboratory
facilities limit its routine clinical application (5). Rapid antigen
tests provide results quickly but generally have lower sensitivity
than nucleic acid amplification tests, particularly in specimens
with low viral concentrations (6). Laboratory-based reverse-
transcription polymerase chain reaction offers high analytical
sensitivity and specificity but may involve centralized testing,
batch processing, specimen transport, and delayed reporting (7).
Consequently, a diagnostic approach that combines molecular
accuracy with a shorter and simpler testing workflow is
clinically desirable.

Rapid integrated molecular tests are automated or near-
automated nucleic acid amplification systems that combine
several analytical steps within a sample-to-answer workflow and
typically provide approximately 120 min.
Representative platforms include cobas Liat, Xpert Xpress, ID
NOW, BioFire FilmArray and SPOTFIRE, Luminex ARIES,
Idylla, and STANDARD M10. Some of these systems are
implemented at or near the point of patient care, whereas others

results  within

local, satellite, or central

analytical turnaround and

are evaluated or operated in
laboratories. Therefore, rapid
integrated automation should not automatically be regarded as
equivalent to genuine point-of-care implementation. Explicit
classification according to testing location and workflow is
necessary when evaluating their diagnostic performance and
potential clinical application.

Rapid availability of multiplex PCR results may shorten the
time to pathogen identification and support earlier clinical
decision-making (8) Integrated molecular platforms offer several
potential advantages. Closed or near-closed sample-to-answer
workflows can reduce manual processing, while multiplex assays
can detect multiple respiratory pathogens from a single
specimen. In a multicenter evaluation, the ePlex Respiratory
Pathogen Panel provided simultaneous detection of 19 viral and
two bacterial targets and demonstrated high agreement with the
comparator respiratory panel (9) Platform-specific evaluations
have also demonstrated favorable analytical performance; for
example, the Xpert Xpress SARS-CoV-2/Flu/RSV assay showed
high analytical sensitivity and specificity for its intended viral
targets (10).
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Previous diagnostic evaluations have reported favorable
performance for individual platforms, but the evidence is
heterogeneous with respect to the target pathogen, assay
platform, specimen type, patient population, reference standard,
and testing setting. In addition, individual studies frequently
report multiple pathogen-, platform-, specimen-, or setting-
specific datasets. Treating all such datasets as statistically
independent may give disproportionate weight to studies
contributing multiple results and may produce overly precise
summary estimates. A synthesis based on independent study-
level records is therefore required.

Accordingly, this systematic review and meta-analysis aimed
to evaluate the diagnostic accuracy of rapid integrated molecular
testing for influenza A, influenza B, RSV, and SARS-CoV-2. The
study-level overall synthesis was retained to provide a broad
description of the performance of rapid, integrated sample-to-
answer molecular systems as a class and to permit comparison
with earlier broad reviews. It was not intended to imply that
different pathogens, platforms, specimen types, populations, or
reference methods are clinically interchangeable. The primary
analysis used one prespecified study-level composite record per
included

independence, whereas pathogen-specific analyses were given

study to preserve the study as the unit of
greater weight in clinical interpretation. We also distinguished
genuine near-patient implementation from laboratory-evaluated
rapid integrated testing. The review focused on diagnostic
accuracy and did not directly evaluate the effects of testing on
infection-control

treatment decisions, healthcare utilization,

outcomes, costs, or patient outcomes.

2 Methods
2.1 Study design and reporting guideline

This systematic review and meta-analysis of diagnostic test
accuracy was conducted and reported in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses 2020 (PRISMA 2020) and the
PRISMA extension for Diagnostic Test Accuracy studies
(PRISMA-DTA) (11).

statement

2.2 Literature search strategy

PubMed, Embase, and the Cochrane Library were searched
from database inception through June, 2026. No language
restrictions were applied. The search strategies combined
controlled vocabulary, including Medical Subject Headings
and Emtree terms, with free-text terms related to rapid
testing, testing,
respiratory viral infections. The complete database-specific

integrated molecular point-of-care and

search strategies and the numbers of records retrieved from
each database are provided in Supplementary File SI.
The reference lists of eligible reports and relevant systematic
reviews also  screened identify

were manually to

additional studies.
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2.3 Eligibility criteria

For this review, rapid integrated molecular tests were defined
as automated or near-automated nucleic acid amplification
systems that used an integrated sample-to-answer workflow,
required minimal manual processing, and provided results
120 min.  Eligible
prespecified operational categories: genuine near-patient rapid

within tests were classified into two
integrated testing and laboratory-evaluated rapid integrated

testing. Genuine near-patient testing referred to assays
performed in a clinic, emergency department, hospital ward,
bedside area, CLIA-waived site, or comparable decentralized
setting. Laboratory-evaluated rapid integrated testing referred to
rapid sample-to-answer systems evaluated in local, satellite, or
central laboratory settings. Laboratory-evaluated systems were
included in the overall analysis but were not classified as
genuine near-patient point-of-care tests. Detailed operational
definitions are provided in Supplementary Table SI.

Studies were eligible if they: (i) evaluated an integrated or
near-integrated nucleic acid amplification assay for influenza A,
influenza B, respiratory syncytial virus (RSV), or SARS-CoV-2;
(ii) used human respiratory specimens; (iii) compared the index
test with an acceptable molecular reference standard; and (iv)
reported sufficient data to reconstruct a complete (2 \times 2)
contingency table comprising true-positive, false-positive, false-
negative, and true-negative results.

Reviews, editorials, letters without original data, conference
abstracts, guidelines, protocols, case reports, and nonclinical
analytical studies were excluded. Studies were also excluded if
they evaluated nonrespiratory targets, used only conventional
centralized or batch molecular workflows, did not use an
acceptable molecular reference standard, or did not provide
sufficient data to reconstruct a complete (2 \times 2) table.
When multiple reports included overlapping participants or

specimens, the most complete report was retained.

2.4 Study selection

All retrieved records were imported into NoteExpress, and
duplicate records were removed. Two authors independently
screened titles and abstracts and subsequently assessed the full
texts of potentially eligible reports. Disagreements at either stage
were resolved through discussion and consensus.

2.5 Data extraction

Two authors independently extracted the following
information using a standardized data-extraction form: first
country, study design, patient
population, clinical setting, age group, index-test platform,
operational testing category, target pathogen, assay target gene(s)

when reported, specimen type, exact reference method, positivity

author, publication year,

criterion  or  manufacturer-defined  interpretation  rule,
discordant-result resolution procedure, sample size, prevalence,

and the numbers of true-positive, false-positive, false-negative,
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and true-negative results. Disagreements were resolved through
discussion and consensus.
Individual

platform-, specimen-, setting-, or cohort-specific (2 \times 2)

reports could provide multiple pathogen-,
datasets. These datasets were linked using a common report
identifier and were not treated as statistically independent. For
the primary analysis, one platform and one non-nested clinical
cohort were selected from each report according to a
prespecified hierarchy: genuine near-patient implementation,
prospective evaluation of clinical specimens, the largest eligible
cohort, and the completely

reference standard.

most reported molecular

Within the selected platform and cohort, target-specific
(2 \times 2) counts were aggregated to construct one report-
level composite target-test record. Consequently, the resulting
denominators represented target-test pairs rather than unique
patients or specimens. For pathogen-specific subgroup analyses,
no more than one selected record per report was included for
each pathogen.

2.6 Quality assessment

The methodological quality and applicability of the included
studies were independently assessed by two authors using the
Quality Assessment of Diagnostic Accuracy Studies 2 instrument
(QUADAS-2) developed by Whiting et al. (12). Risk of bias was
evaluated across four domains: patient selection, index test,
reference standard, and flow and timing. Applicability concerns
were evaluated for patient selection, the index test, and the
reference standard. Each domain was judged as having low,
high, or unclear risk or concern. Disagreements were resolved
through discussion and consensus.

2.7 Statistical analysis

All statistical analyses were performed using R version 4.4.3.
The primary analysis included one independent report-level
composite target-test record per eligible report. The overall
synthesis was retained only to provide a broad exploratory
description of rapid integrated sample-to-answer molecular
systems as a test class and to permit comparison with earlier
broad reviews. It was not intended to provide a universally
pathogen, assay
platform, specimen type, patient population, testing setting,
study design, or reference method. Sensitivity and specificity

transferable estimate for any individual

were jointly synthesized using a bivariate random-effects model
fitted on the logit scale. Summary sensitivity and specificity were
reported with 95% confidence intervals. The positive likelihood
ratio, negative likelihood ratio, and diagnostic odds ratio were
derived from the summary sensitivity and specificity estimates.
Forest plots were generated to display study-level sensitivity
and specificity with their corresponding 95% confidence
intervals. A hierarchical summary receiver operating
characteristic curve was constructed to describe the joint
distribution of sensitivity and specificity, and the corresponding

area under the curve was calculated.
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Prespecified subgroup analyses were performed according to
target pathogen and operational testing setting. Pathogen-
specific analyses included influenza A, influenza B, RSV, and
SARS-CoV-2. Testing-setting analyses compared genuine near-
patient rapid integrated testing with laboratory-evaluated rapid
integrated testing. These subgroup comparisons were considered
exploratory because testing setting could be confounded by
differences in platform, study design, patient population, and
type. Additional
regression according to assay platform, specimen type, age

specimen subgroup analyses and meta-
group, clinical setting, study design, and reference standard were
considered but were not performed. The primary analysis
included only 20 independent records, and several categories
contained only one or two studies. Moreover, assay platform,
testing setting, specimen type, patient population, study design,
method Further
stratification would frequently have resulted in only one or two

and reference overlapped  substantially.
studies per subgroup, whereas multivariable bivariate meta-
regression would have been underpowered, statistically unstable,
and vulnerable to collinearity and ecological confounding. Such
analyses could therefore have produced unreliable or
misleading estimates.

The robustness of the primary estimates was examined using a
leave-one-report-out sensitivity analysis, in which the bivariate
model was refitted after sequentially excluding each report.
Small-study effects were assessed using Deeks’ funnel-plot
asymmetry test. A two-sided (P) value of less than 0.10 in
Deeks’ test was considered indicative of funnel-plot asymmetry.
For all other statistical analyses, two-sided (P) values of less than

0.05 were considered statistically significant.

3 Results
3.1 Literature search and study selection

The database searches identified 1,337 records, including 448
from PubMed, 784 from Embase, and 105 from the Cochrane
Library. After six duplicate records were removed, 1,331 titles
and abstracts were screened. Of these, 43 reports were retrieved
and assessed for full-text eligibility. Twenty-three full-text
they did not meet the
prespecified eligibility criteria. Ultimately, 20 studies were

reports were excluded because
included in the qualitative and quantitative syntheses, each

contributing one independent study-level primary record

(Figure 1).

3.2 Characteristics of included studies

The 20 included studies were published between 2014 and
2025. Five studies evaluated rapid integrated molecular testing
in genuine near-patient settings, whereas 15 evaluated rapid
integrated systems in laboratory settings. The represented
platform families were GeneXpert/Xpert (seven studies), cobas
Liat and ID NOW/Alere i (three studies each), Idylla and
BioFire FilmArray/SPOTFIRE (two studies each), and
STANDARD M10, Luminex NxTAG, and Enigma MiniLab
(one study each). Seventeen studies evaluated PCR-based
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three evaluated isothermal nucleic acid

assays. The study populations
pediatric or pediatric/adolescent cohorts in three studies, an

methods and
amplification comprised
adult cohort in one, mixed-age populations in 12, and
populations with age not reported in four. Nine studies
explicitly used nasopharyngeal swabs, seven reported broader
respiratory-specimen categories, and four used other or mixed
nasal/nasopharyngeal specimen categories. Reference methods
laboratory  RT-PCR,
molecular assays, composite molecular reference standards, and

included commercial ~ comparator
viral culture combined with RT-PCR. Study-level information
method,

pathogen, specimen type, patient population, age group, and

on design, setting, platform, molecular target
reference standard is provided in Table 1.

The assays detected viral RNA through platform-specific
genomic targets. Across the represented systems, typical targets
included the matrix (M), polymerase basic 2 (PB2), and/or
polymerase acidic (PA) genes for influenza A; nonstructural
(NS1/NS2) and/or M genes for influenza B; nucleocapsid (N),
M, and/or fusion (F) genes for RSV; and open reading frame
lab (ORFlab)/RNA-dependent (RdRp),
envelope (E), nucleocapsid (N/N2), spike (S), and/or membrane
(M) genes for SARS-CoV-2 (13). The exact target combination

varied by assay platform, and complete primer and probe

RNA polymerase

sequences were not always publicly reported.

Some studies reported multiple pathogen-, platform-,
specimen-, or setting-specific datasets. For the primary analysis,
one platform and one non-nested cohort were selected from
each study according to the prespecified hierarchy. Target-
specific (2 \times 2) counts within the selected platform and
cohort were subsequently aggregated to form one study-level
composite target-test record. The characteristics of the selected
primary records are presented in Table 1. Some studies reported
multiple pathogen-, platform-, specimen-, or setting-specific
datasets. For the primary analysis, one platform and one non-
nested cohort were selected from each study according to the
prespecified hierarchy. Target-specific (2 \times 2) counts within
the selected platform and cohort were subsequently aggregated
to form one study-level composite target-test record. The
characteristics of the selected primary records are presented in

Table 1.

3.3 Quality assessment

The methodological quality of the included studies was
evaluated using QUADAS-2 (Supplementary Table S4). In the
patient-selection domain, seven studies (35.0%) were judged to
have a high risk of bias, seven (35.0%) an unclear risk, and six
(30.0%) a low risk. The index-test domain was judged to have
an unclear risk of bias in 19 studies (95.0%) and a low risk in
one study (5.0%). Sixteen studies (80.0%) had a low risk of bias
in the reference-standard domain, whereas four (20.0%) had an
unclear risk. In the flow-and-timing domain, 14 studies (70.0%)
were judged to have a low risk of bias, three (15.0%) an unclear
risk, and three (15.0%) a high risk. Applicability concerns were
judged to be low across all three applicability domains in all
included studies.
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FIGURE 1
PRISMA flow diagram

3.4 Overall diagnostic accuracy

As a broad exploratory summary of the combined evidence
base, the primary analysis included 20 independent study-level
composite records. The summary sensitivity was 0.971 (95% CI,
0.955-0.982), and the pooled specificity was 0.991 (95% CI,
0.980-0.996). The corresponding positive likelihood ratio was
102.8, the negative likelihood ratio was 0.029, and the diagnostic
odds ratio was 3,541.

The estimated between-study standard deviations on the logit
scale were 0.810 for sensitivity and 1.487 for the false-positive rate.
The estimated correlation between the two random effects was
—0.156. Study-level sensitivity and specificity estimates are
presented in Figures 2,3, respectively.

3.5 HSROC curve

The hierarchical summary receiver operating characteristic
analysis produced an area under the curve of 0.957 (Figure 4).
This AUC is presented as a broad exploratory description of
discrimination across the combined evidence base. The
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summary point was located in the upper-left region of the
receiver operating characteristic space; however, study estimates
showed dispersion, particularly in specificity, consistent with
between-study heterogeneity in false-positive rates and the
diversity of assay, specimen, population, setting, design, and
reference-standard characteristics.

3.6 Subgroup analyses

The results of the pathogen- and setting-specific subgroup
analyses are presented in Table 2. Summary sensitivity and
specificity remained high across all four pathogen groups.
For influenza A, the summary sensitivity was 0.970 and the
summary specificity was 0.987. The corresponding estimates
were 0.961 and 0.992 for influenza B, 0.955 and 0.992 for
RSV, and 0.950 and 0.992 for SARS-CoV-2.

The SARS-CoV-2 subgroup included only six studies and had
a wider confidence interval for sensitivity than the other pathogen
subgroups. Genuine near-patient studies had a summary
sensitivity of 0.977 and specificity of 0.984, whereas laboratory-
evaluated rapid integrated studies had a summary sensitivity of
0.968 and specificity of 0.993.
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FIGURE 2
Forest plot of sensitivity

Residual clinical and methodological heterogeneity remained
within each pathogen-specific subgroup because different assay
platforms, specimen types, patient populations, testing settings,
study designs, and reference methods were still combined.

3.7 Sensitivity analysis

In the leave-one-study-out sensitivity analysis, the summary
sensitivity estimates ranged from 0.968 to 0.974, and the pooled
specificity estimates ranged from 0.989 to 0.992. These findings
indicated that no single study had a substantial influence on the
overall summary estimates. The complete results of all 20

Frontiers in Medicine

sequential omission analyses are provided in Supplementary
Table S5.

Deeks’ funnel-plot asymmetry test did not indicate statistically
significant small-study effects [slope=3.208, standard error=
2.810; (t=1.142), 18 degrees of freedom; (P =0.269)].

4 Discussion

This systematic review and meta-analysis evaluated the
diagnostic accuracy of rapid integrated molecular testing for
major respiratory viral infections. Pathogen-specific analyses,

which were prioritized for «clinical interpretation, showed
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Forest plot of specificity

summary sensitivity and specificity estimates of 0.970 and 0.987
for influenza A, 0.961 and 0.992 for influenza B, 0.955 and
0.992 for RSV, and 0950 and 0.992 for SARS-CoV-2,
respectively. Across all 20 independent study-level records, the
combined sensitivity of 0.971, specificity of 0.991, and HSROC
area of 0.957 should be interpreted as broad exploratory
summaries of this clinically and methodologically diverse
evidence base. Leave-one-study-out analyses produced only
small changes in the summary estimates, indicating that the
overall findings were not driven by a single study. Deeks’ test
did not identify statistically significant funnel-plot asymmetry.
Nevertheless, these results describe diagnostic performance and
should not be interpreted as direct evidence of improvements in

Frontiers in Medicine

antimicrobial prescribing, infection control, healthcare costs,
length of stay, or patient outcomes.

The high summary accuracy observed in this review is broadly
consistent with previous evaluations of rapid molecular assays for
respiratory infections. Mojebi et al. reported that rapid molecular
the
identification and facilitate earlier clinical decision-making,

diagnostic testing could shorten time to pathogen
although the magnitude of its clinical effects varied across
implementation settings (33). Evaluations of contemporary
multiplex platforms have also reported strong agreement with
comparator molecular assays. These include studies of Xpert
Xpress CoV-2/Flu/RSV Plus in laboratory and CLIA-waived

environments (24). Studies evaluating contemporary multiplex

10 frontiersin.org
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TABLE 2 Subgroup analyses according to target pathogen and operational testing setting.

Subgroup Studies, n  Sensitivity (95% CI)  Specificity (95% Cl)

Flu A 19 0.970 (0.943-0.985) 0.987 (0.974-0.994) 75.8 0.030 2,504
Flu B 18 0.961 (0.943-0.973) 0.992 (0.980-0.996) 113.7 0.039 2,883
RSV 12 0.955 (0.914-0.977) 0.992 (0.981-0.996) 115.8 0.045 2,572
SARS-CoV-2 6 0.950 (0.851-0.984) 0.992 (0.982-0.997) 122.4 0.050 2,432
Genuine near-patient 5 0.977 (0.958-0.987) 0.984 (0.974-0.991) 62.0 0.024 2,622
Laboratory-evaluated rapid integrated testing 15 0.968 (0.942-0.982) 0.993 (0.981-0.998) 144.6 0.032 4,463

platforms, including Xpert Xpress
STANDARD M10, and BIOFIRE SPOTFIRE, have also reported
excellent agreement with reference molecular assays across
different respiratory viruses (34).
concluded that a STANDARD MI10 Flu/RSV/SARS-CoV-2 test
accurately detected seasonal respiratory pathogens which further
supported the use of multiplex molecular point-of-care testing
(35). AlKharsah also demonstrated the benefits of using the
Xpert Xpress CoV-2/Flu/RSV Plus cartridge in terms of

Also, Suominen et al.

CoV-2/Flu/RSV  Plus,

pathogen,

performance.

antigen-based

patient

tests,

population,

nucleic

integrated molecular testing but also indicate that assay
performance should be interpreted in relation to the platform,
specimen  type,
operational setting.

and

Several technical features may explain the favorable diagnostic
Unlike
amplification assays directly detect pathogen-specific genetic

acid

material and can therefore maintain sensitivity at lower viral
concentrations (10, 33). Many rapid integrated platforms use

turnaround time and the identification of RSV and coinfections
(36). These findings support the diagnostic reliability of rapid

closed or near-closed cartridges that combine sample processing,
amplification, detection, and automated result interpretation.
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This design reduces manual handling and may limit
contamination and operator-dependent variation (24, 37).

Multiplex systems can also detect influenza A, influenza B, RSV,
and SARS-CoV-2 from a single respiratory specimen, which is
particularly useful when several respiratory viruses circulate
concurrently (34, 36, 38). However, analytical automation alone
does not make a test a genuine point-of-care assay. Testing
location, operator requirements, workflow complexity, quality-
control procedures, and the time from specimen collection to
clinical action must also be considered.

The distinction between genuine near-patient testing and
laboratory-evaluated rapid integrated testing was therefore
important in this review. Five studies evaluated genuine near-
patient implementation, whereas 15 evaluated rapid integrated
systems in laboratory settings. The genuine near-patient
subgroup had a summary sensitivity of 0.977 and specificity of
0.984, compared with 0.968 and 0.993, respectively, in the
laboratory-evaluated subgroup. These differences should not
be interpreted as evidence that one setting is superior because
testing setting was closely associated with platform, study
design, specimen type, and patient population. In addition, the
The
suggest that high diagnostic

near-patient subgroup contained only five studies.

subgroup findings instead
accuracy can be achieved in both operational contexts when
appropriate procedures and quality safeguards are used.

Rapid availability of accurate results may have clinical and
organizational value, but such benefits were not directly
synthesized in the present diagnostic-accuracy analysis. Earlier
identification of a respiratory virus may support antiviral
prescribing, isolation decisions, patient cohorting, and
antimicrobial stewardship. A recent systematic review and meta-
analysis suggested that molecular point-of-care testing may
influence antibiotic use and selected clinical outcomes in acute
respiratory tract infections (39, 40). Expert recommendations
have also identified potential roles for rapid molecular testing in
addressing diagnostic gaps and supporting more targeted patient
management (41). Nevertheless, clinical effects depend on
whether early

management and whether they are incorporated into defined

results are returned enough to change

treatment, isolation, and stewardship pathways. Rapid testing
alone may not improve outcomes when clinicians do not act on

the result. Separate comparative-effectiveness and health-
economic studies are therefore required to determine whether
diagnostic speed translates into reductions in antibiotic

exposure, isolation duration, length of stay, resource utilization,
or adverse patient outcomes.

Several limitations should be considered. First, although
the primary analysis used one independent record per study,
(2 \times within the
platform and cohort were aggregated into composite target-

target-specific 2) counts selected
test records. The resulting denominators represented target-
test pairs rather than unique patients, and correlations
among pathogen results obtained from the same participants
could not be modeled directly. Second, substantial clinical
and methodological remained across
platforms, specimen types, patient populations, age groups,

study designs, testing locations, and reference standards.

diversity assay

Several categories contained only one or two studies, and
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important study characteristics overlapped substantially.
Consequently, further subgroup analyses or multivariable
bivariate meta-regression would have been underpowered,
unstable, and vulnerable to collinearity and ecological
confounding. Third, only five studies evaluated genuine near-
the

generalizability of the setting comparison. The SARS-CoV-2

patient implementation, limiting precision and
subgroup included only six studies and consequently had a
wider confidence interval for sensitivity. Fourth, several
studies had a high or unclear risk of bias, particularly in
patient selection and index-test reporting. Variation in
reference methods and incomplete reporting of positivity
thresholds or discordant-result resolution may also have
influenced the estimates. Fifth, Deeks’ funnel-plot asymmetry
test has limited power when relatively few studies are
available; therefore, the nonsignificant result does not
exclude publication bias or other small-study effects. Finally,
the review focused on diagnostic accuracy and did not
quantitatively synthesize turnaround time, antibiotic use,
antiviral initiation, isolation practices, costs, length of stay,
or patient-centered outcomes.

Future studies should use prospective, multicenter designs
with consecutive patient recruitment, clearly defined testing
locations, standardized molecular reference methods, and
transparent procedures for resolving discordant results.
Investigators should report pathogen-specific (2 \times 2)
data together with the number of unique participants and
specimens, allowing correlations among multiple targets to
be modeled appropriately. Direct comparisons of near-patient
and laboratory-based implementation should evaluate the
entire diagnostic pathway, including specimen collection,
time to result, time to clinical action, treatment modification,
infection-control decisions, resource use, and patient
outcomes. Such evidence will be necessary to determine
when the high diagnostic accuracy of rapid integrated
molecular testing translates into meaningful clinical and

economic benefit.

5 Conclusion

Pathogen-specific analyses suggested high diagnostic accuracy
for rapid integrated molecular testing of influenza A, influenza B,
RSV, and SARS-CoV-2. The combined sensitivity, specificity, and
HSROC area are broad exploratory summaries. Residual clinical
and methodological remained within each
pathogen subgroup, and most studies were laboratory based.

Further prospective, adequately stratified implementation studies

heterogeneity

are needed to define assay- and setting-specific performance and
determine whether rapid pathogen identification improves
clinical or economic outcomes.
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