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Abstract

Multiplexed respiratory viral panels (MRVP) have recently been added to the diagnostic work-up of respiratory
infections. This review provides a summary of the main literature of MRVP for patients with regard to 3 different
topics. Can the results of MRVP reduce the inappropriate use of antibiotics, can they guide the use of appropriate
antiviral therapy and do they have an added value with respect to infection control measures? Literature was searched
for based on a defined search string using both the PubMed and Embase database. Twenty-five articles report on
the impact of MRVP on antibiotic therapy. In all the articles where active antimicrobial stewardship was performed
(e.g., education/advice on interpreting results of MRVP) (N =9), a reduction in antibiotic therapy was shown (with
exception of 2 studies). Three studies evaluating the effect of MRVP on antimicrobial use in a population that is not
suspected of having bacterial pneumonia (e.g., absence of radiology suggestive for bacterial infection or low PCT)
found a positive impact on antibiotic therapy. Eight studies with a short TAT (<7 h) had a positive impact on use of
antibiotic therapy. Eleven studies focused on the impact of MRVP on antiviral use. In contrast to antibiotic reduc-
tion, all studies systematically objectified improved antiviral use as a consequence of MRVP results. With regard
to the impact of MRVP on infection control, eleven articles were withheld. All these studies led to a more accurate
use of infection control measures by detecting unidentified pathogens or stopping isolation precautions in case of
a negative MRVP result. MRVP don’t reduce antibiotic therapy in all populations. Reduction seems more likely if
the following factors are present: active antimicrobial stewardship, low likelihood of a bacterial infection, and a
short turnaround time to result. With respect to antiviral therapy, all studies have an impact but the targeted use of
antivirals is so far not that evidence based for all viral respiratory pathogens. Regarding infection control measures,
the potential impact of MRVP is high because of the need of additional isolation precautions for many respiratory
viruses, although logistical problems can occur.
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Introduction

Respiratory infections are considered among the most
important type of infections with an enormous impact
on society [1]. This impact is reflected in the large num-
ber of hospital visits for both adults and children, where
respiratory viral infections (RVI) are the most impor-
tant reason to seek medical care [2, 3]. The diagnostic
work up of these infections has changed tremendously
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over the last decades. With regard to laboratory diagnos-
tics specifically, molecular methods have been added to
the conventional laboratory diagnostics such as culture
and antigen detection. Furthermore, the development of
new molecular technologies has improved the capabil-
ity to simultaneously detect multiple targets in a single
run [4, 5]. Because these multiplexed respiratory viral
panels (MRVP) are relatively new, the medical world is
struggling with the proper actions to take based on the
information yielded by these tests. The added value to
improve insights into the epidemiology of RVI seems
irrefutable [6]. However, the exact added clinical value
of these tests seems less straight forward. This review
tries to provide a summary of the main literature of
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MRVP with regard to 3 different topics. Can the results
of MRVP reduce the inappropriate use of antibiotics?
When is there a significant impact of MRVP on antiviral
therapy? What is the added value of MRVP with respect
to infection control?

Methods

We performed a literature search on August 21th, 2021,
using the PubMed and Embase database and included
articles published before January 1st, 2021. The search
strings that were used are provided in Table 1. The Pub-
Med search resulted in 636 articles, and the Embase search
resulted in 659 articles. After removal of duplicates, 1145
articles were withheld. These articles were subjected to
the inclusion and exclusion criteria presented in Table 1.
Additional articles were found using backward and for-
ward citation tracking.

Results
The results are presented in Table 2. Twenty-five articles

(N =16 for adults, N=15 for children, N =4 for mixed
population) report on the impact of MRVP on antibiotic

Table 1 Search string, inclusion, and exclusion criteria

therapy. In all the articles where active antimicrobial
stewardship was performed (e.g., education/advice on
interpreting results of MRVP) (N=9), a reduction in
antibiotic therapy was shown (with exception of 2 stud-
ies). Three studies evaluating the effect of MRVP on
antimicrobial use in a population that is not suspected
of having bacterial pneumonia (e.g., absence of radiol-
ogy suggestive for bacterial infection or low PCT) found
a positive impact on antibiotic therapy. Eight studies
with a short TAT (<7 h) had a positive impact on use of
antibiotic therapy.

Eleven studies (N =8 for adults, N=3 for mixed popu-
lation) focused on the impact of MRVP on antiviral use.
In contrast to antibiotic reduction, all studies systemati-
cally objectified improved antiviral use as a consequence
of MRVP results.

With regard to the impact of MRVP on infection con-
trol, eleven articles (N =5 for adults, N=4 for children,
N =2 for mixed population) were withheld. All these stud-
ies led to a more accurate use of infection control measures
by detecting unidentified pathogens or stopping isolation
precautions in case of a negative MRVP result. An over-
view of respiratory viruses commonly included in MRVP,
and their recommended isolation precautions is summa-
rized in Table 3.

Search string

PubMed:

(“Adolescent, Hospitalized”[Mesh] OR “Child, Hospitalized”[Mesh] OR patient) AND (“Multiplex Polymerase Chain Reaction”’[Mesh] OR
“Multiplex Ligation Dependent Probe Amplification” OR “Multiplex Ligation-Dependent Probe Amplification” OR “PCR Multiplex” OR
“Multiplex PCR”) AND (“Infection Control”[Mesh] OR “infection control” OR “Hospitals, Isolation”’[Mesh] OR “Patient Isolation”[Mesh]
OR “Patient Safety” OR Safety OR isolation OR “Anti-Infective Agents”[Mesh] OR “Anti Infective Agents” OR “Antiinfective Agents”

OR Antiinfective OR Microbicides OR Antimicrobial OR “Anti-Microbial Agents” OR “Anti Microbial Agents” OR “Anti-Bacterial
Agents”[Mesh] OR Antibiotic OR Antibiotics OR “Anti-Bacterial Compounds” OR “Anti Bacterial Compounds” OR “Anti Bacterial Agents”
OR “Antibacterial Agents” OR “Bacteriocidal Agents” OR Bactericides OR “Antiviral Agents”’[Mesh] OR “Antiviral Drugs” OR Antivirals
OR antiviral) AND (Respiratory OR “Respiratory Tract Diseases”’[Mesh])

Embase:

(‘hospitalized adolescent’/exp OR ‘hospitalized child’/exp OR patient) AND (‘multiplex polymerase chain reaction’/exp OR “Multiplex Ligation
Dependent Probe Amplification” OR “Multiplex Ligation-Dependent Probe Amplification” OR “PCR Multiplex” OR “Multiplex PCR”) AND
(‘infection control’/exp OR “infection control” OR ‘isolation hospital’/exp OR ‘patient isolation’/exp OR “Patient Safety” OR Safety OR isola-
tion OR ‘antiinfective agent’/exp OR “Anti Infective Agents” OR “Antiinfective Agents” OR Antiinfective OR Microbicides OR Antimicrobial
OR “Anti-Microbial Agents” OR “Anti Microbial Agents”” OR “anti-bacterial agents” OR Antibiotic OR Antibiotics OR “Anti-Bacterial Com-
pounds” OR “Anti Bacterial Compounds” OR “Anti Bacterial Agents” OR “Antibacterial Agents”” OR “Bacteriocidal Agents” OR Bactericides
OR ‘antivirus agent’/exp OR “Antiviral Drugs” OR Antivirals OR antiviral) AND (Respiratory OR ‘respiratory tract disease’/exp)

Inclusion and exclusion criteria:

(1) The study must report on the impact of MRVP on infection control measures and/or antimicrobial stewardship.

(2) The MRVP had to obtain information regarding at least 2 different viruses (and less than 6 bacteria.)

(3) Quantitative (non-)randomized studies, quantitative descriptive studies (including case reports), qualitative studies, (systematic) reviews and
meta-analysis were all included provided that they were published in a peer reviewed journal. Conference proceedings and personal narratives

were excluded.
(4) Studies written in English were considered.

(5) Studies conducted in developing countries were excluded.
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Table 3 Recommended
isolation precautions for
different viruses when detected
in respiratory samples

CDC WHO LCI
Middle East respiratory syndrome coronavirus S+C+A S+C+A+(D) S+C+A
Severe acute respiratory syndrome coronavirus S+C+A+(D)! S+C+A+(D) S+C+A
Human coronavirus NL63 NF NF NF
Human Coronavirus HKU1 NF NF NF
Rhinovirus S+D+C? NF NF
Human parainfluenza virus S+C? NF NF
Human metapneumovirus S+t NF NF
Respiratory syncytial virus S+C+ (D) NF S+C+D
Cytomegalovirus sé NF NF
Herpes simplex virus NF NF NF
Seasonal influenza virus S+D NF S+D
Adenovirus S+D+C’ NF S+D+C?

! Airborne preferred, droplet if airborne unavailable

ZContact precautions warranted if copious moist secretions and close contact likely to occur (e.g. young
infants)

3Guidelines refer to infants/young children
“Route of transmission not established, assumed to be identical to RSV

SGuidelines refer to infants, young children and immunocompromised; mask according to standard precau-
tions

®No additional precautions for pregnant healthcare workers
7 Applicable for patients with adenovirus pneumonia

8Contact and droplet isolation precautions for children younger than 6 years old and for all ages in case of
adenovirus pneumonia

A, airborne isolation precautions; C contact isolation precautions; CDC Centres for Disease Control and
Prevention; D droplet isolation precautions; LCI Landelijke Coordinatie Infectieziektebestrijding; NF not

found; S standard precautions; WHO World Health Organization

Discussion
Do MRVP reduce the use of antibiotics?

Inappropriate use of antibiotics in patients with RVI is a
problem that concerns patients of all ages [41]. Antibiotic
misuse not only leads to potential drug side effects, but is
also associated with increasing prevalence of antibiotic
resistance. Therefore, every tool that can lead to more appro-
priate use of antibiotics should be seized. The potential role
of MRVP in this appears less straight forward than one
might think. At a first glance, the results presented in Table 2
appear to be conflicting with some studies showing a reduc-
tion in antibiotic use and other studies failing to demonstrate
this reduction. However, there are some interesting points to
highlight. We therefore regrouped the studies according to
the setting: presence of antimicrobial stewardship, patient’s
diagnosis as non-bacterial infection, and delay of MRVP
result.

First, all the studies where active antimicrobial steward-
ship was performed (e.g., education/advice on interpret-
ing results of MRVP) (N =9) show a reduction in anti-
biotic therapy, with the exception of two studies. In the
first study, 300 patients hospitalized with nonpneumonic

@ Springer

respiratory tract infections were randomly assigned at a
ratio of 1:1 to receive standard care (bacterial and viral
cultures and influenza/RSV duplex PCR) or procalcitonin
(PCT)-guided care and MRVP (intervention group) [7].
Although there were no significant differences in antibiotic
use or adverse events between intervention patients and
those in the nonintervention group, subgroup analyses did
reveal fewer subjects with positive results of viral testing
and low PCT values who were discharged receiving antibi-
otics (20% vs 45%; P =0.002) and shorter antibiotic dura-
tions among algorithm-adherent intervention patients ver-
sus nonintervention patients (2.0 vs 4.0 days; P =0.004).
Compared with historical controls (from 2008 to 2011),
antibiotic duration in nonintervention patients decreased
by 2 days (6.0 vs 4.0 days; P <0.001), suggesting a study
effect. The second study that failed to show an effect of
active antimicrobial stewardship on antibiotic discontinu-
ation used a clinical decision support system consider-
ing following factors: evaluation for concurrent bacterial
infections of any source, antibiotic use for prophylaxis or
an alternative indication (e.g., febrile neutropenia, chronic
obstructive pulmonary disease exacerbation), noted con-
cern for superimposed bacterial pneumonia on chart
review, and type of virus isolated [26]. However, chest
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radiography was not routinely included in the assessment
and the study observed a low use of PCT. The reasons for
the need of antimicrobial stewardship might be multiple.
Interpretation of test results is complex, because multi-
ple factors should be taken into account. For example, the
same test result might need a different action for an immu-
nocompetent patient in comparison to an immunocompro-
mised patient. Also, the fact that many medical doctors
are on a tight schedule might sometimes lead to a lack of
time to thoroughly review all results and current antibiotic
therapy. To conclude the section regarding the importance
of antimicrobial stewardship, we would like to highlight
the findings from the study of Moradi et al. They were able
to attain a significant reduction in antibiotic therapy using
an electronic medical record alert to question the need for
antibiotics [25]. Patients were included if they had both
a positive virus on MRVP and a PCT value < 0.25 ng/ml
within 48 h of each other and at least one active systemic
antibiotic. A big advantage of this method is that the alert
can be automated to occur at all times, which doesn’t
require active intervention of the infection control team.

Second, three studies that evaluated the effect of MRVP
in a population that is not suspected of having bacterial
pneumonia (e.g., absence of radiology suggestive for bac-
terial infection or low PCT) found a positive impact on
antibiotic therapy [18, 21, 25]. This seems intuitive, since
the possibility of a bacterial component most likely under-
mines the results of a positive MRVP. However, a study
of Timbrook et al. found that a positive MRVP and low
PCT were infrequently associated with discontinuation of
antibiotics [28]. A possible factor explaining the lack of
antibiotic discontinuation in this study is the absence of
an active stewardship program.

Last, another factor that seems to play an important role
is the turnaround time (TAT) of the MRVP. The Infectious
Diseases Society of America and the Society for Health-
care Epidemiology of America recommends the use of
rapid viral testing for respiratory pathogens to reduce
the use of inappropriate antibiotics (weak recommenda-
tion, low-quality evidence) [42]. With regard to MRVP
in particular, we found that most studies reporting a short
TAT (<7 h) indeed report a positive impact on antibiotic
therapy [15, 20-24, 30]. This seems intuitive, since test-
ing closest to presentation of symptoms will most likely
have the most impact on patient management. However,
the study of Timbrook performed in hospitalized patients
with a short TAT (<1 h) of the MRVP failed to show a
reduction in antibiotic therapy [28]. As mentioned before,
the lack of antibiotic discontinuation in this study might be
attributed to the absence of an active stewardship program.

To conclude, the result of MRVP on itself is unlikely to
yield a positive effect on antibiotic use. A positive effect is

more likely with active antimicrobial stewardship, a low
suspicion of bacterial pneumonia and an actionable TAT.

Can MRVP have a significant impact on antiviral
therapy?

An important consideration to take into account when
answering this question is to wander if MRVP are able
to reveal the true aetiology of respiratory tract infections.
The observation that respiratory viruses are detected in
asymptomatic patients is evidence for the fact that the
detection of a virus in symptomatic patients doesn’t neces-
sarily explain their etiological role for that patient. There
are several explanations for this observation: detection
of virus could represent the period of incubation before
onset of symptoms, postinfectious shedding, or subclinical
infection [43]. Furthermore, current laboratory practices
generally report qualitative results for a MRVP, rather than
determining a true viral load [44]. Of course, this also
restricts the ability of the clinician to determine whether
a retrieved viral pathogen is indeed the cause of the RVI.
The currently available laboratory-developed viral load
assays have multiple problems, including the lack of an
international standard, lack of standardized technology,
and lack of consensus on specimen types [44]. Addition-
ally, the timing of specimen collection can influence viral
load results [44].

Once the clinician concludes that the detected virus is
indeed most likely the true pathogen, antiviral therapy can be
considered. The benefit of determining the causative virus is
limited by the low number of drugs that are available for the
treatment of different RVI. Licensed drugs are available for
influenza and respiratory syncytial virus (RSV). The CDC
recommends antiviral treatment of influenza as early as pos-
sible for any patient with confirmed or suspected influenza
who is hospitalized; has severe, complicated, or progressive
illness; or is at higher risk for influenza complications [45].
For the first two groups, oral oseltamivir (neuraminidase
inhibitor) is recommended, while other treatment options
consist of other neuraminidase inhibitors (inhaled zanamivir,
intravenous peramivir) and a cap-dependent endonuclease
inhibitor (oral baloxavir marboxil) [45]. Importantly, deci-
sions about starting antiviral treatment should not wait for
laboratory confirmation of influenza [46]. Thus, antiviral
treatment should be initiated until results of MRVP are
available. Impact on antiviral treatment can be expected in
2 situations: a patient started on antiviral therapy that tests
negative and a patient that qualifies for therapy but wasn’t
suspected of having influenza. In contrast to antibiotic reduc-
tion, this improved antiviral use as a consequence of MRVP
results was systematically objectified in all eleven studies
focusing on the effect on antiviral use (Table 2). Hence,
the effect on antiviral therapy seems to be less dependent
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on antimicrobial stewardship, low suspicion of bacterial
pneumonia, and short TAT. For treatment of RSV, the only
licensed drug is ribavirin. Oral or nebulized ribavirin, alone
or in combination with other interventions, may be useful for
treatment of RSV in some immunocompromised individu-
als [47, 48]. However, it is not routinely recommended for
treatment of RSV bronchiolitis in children, where supportive
therapy remains the cornerstone of therapy [49].

For antiviral treatment of RVI, not caused by influenza
and RSV, few options are available. Although supportive
care remains the most important part of therapy for these
infections, some data is available regarding antiviral treat-
ment. However, in general, further research is needed to
determine which groups of patients would benefit from
antiviral therapy. Concerning adenovirus, there is limited
published data available on the efficacy of cidofovir in
immunocompromised patients. In lung transplant and hemat-
opoietic stem cell transplant (HSCT) patients more specifi-
cally, cidofovir might contribute to clinical improvement
and increased survival [50-52]. However, the prognosis of
adenovirus pneumonia appears to remain poor despite the
use of cidofovir, and there are concerns regarding nephro-
toxicity of cidofovir [51, 53]. With regard to human metap-
neumovirus (HMPV), data on antiviral treatment is very
scarce. The combination of oral and aerosolized ribavirin
with polyclonal intravenous immune globulin (IVIG) seems
an effective treatment for severe HMPYV infections, but to our
knowledge, no randomized controlled trials in humans have
been performed. Despite this lack of good trials in humans,
a lot of experience has been gained meanwhile in individual
cases and small case series [54]. For pneumonia caused by
parainfluenza viruses, case series show variable results for
the use of ribavirin in transplant patients [55-58]. In contrast
to ribavirin, DAS181 might be more suited for the treatment
of parainfluenza virus infections in immunocompromised
patients. DAS181 has been evaluated in different case series
of transplant patients, but isn’t available for clinical use at
this moment [59]. Regarding human rhinovirus, there is no
clear role for antiviral therapy in critically ill patients with
rhinovirus pneumonia. This is also applicable for severe
acute respiratory syndrome coronavirus (SARS-CoV), since
severely ill ARDS-patients treated with ribavirin appear to
benefit little from antiviral therapy [60]. With regard to
middle eastern respiratory coronavirus (MERS-CoV), the
combination of interferon alfa-2b and ribavirin showed a
beneficial effect in a retrospective cohort study of 20 patients
[61]. As for pneumonia caused by other viruses, diagnos-
ing viral pneumonia by Herpesviridae remains a diagnostic
challenge. Obtaining evidence of cytopathic effects is hard
to obtain and not sensitive, while detection of Herpesviri-
dae with viral culture or PCR doesn’t differentiate active
infection from asymptomatic shedding. For herpes simplex
virus type 1 (HSV-1), a viral load in bronchoalveolar fluid
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above 100 000 copies/mL was significantly associated with
critical features (e.g., admission to ICU, mechanical ventila-
tion, mortality within 28 days) in adult hospitalised patients
[62]. There are several case reports where immunocom-
petent and immunocompromised patients are successfully
treated with acyclovir for herpes simplex virus pneumonia
[63, 64]. However, different studies also showed that HSV-1
may be a marker for underlying clinical conditions, rather
than a cause of mortality [65]. For cytomegalovirus (CMV),
quantification of viral load in bronchoalveolar lavage sam-
ples seems to be useful in diagnosing CMV pneumonia, but
a viral DNA threshold has not been established [66]. The
same problems with producing quantitative results, as men-
tioned in the beginning of this paragraph, apply here [44].
Moreover, since the amount of recovered epithelial lining
fluid can vary considerably, the detected viral load can vary
accordingly [65]. Hematopoietic stem cell recipients with
CMYV pneumonia who receive early antiviral intervention
may have improved outcome [67]. First-line therapy of CMV
pneumonia is intravenous ganciclovir [68]. Although valgan-
ciclovir is available for oral dosing, it is not typically rec-
ommended for HSCT patients with CMV pneumonia [68].
Valganciclovir can be considered for maintenance therapy in
lower-risk patients who have demonstrated clinical response
to therapy [68]. Possible alternatives for treatment of CMV
pneumonia are foscarnet and cidofovir [68].

Can MRVP significantly impact infection control
measures?

The usefulness of molecular diagnostics for implementa-
tion of infection control measures is demonstrated by the
widespread use of PCR for a numerous amount of pathogens
(methicillin-resistant Staphylococcus aureus, Clostridium
difficile, norovirus). Because asymptomatic shedding has
been reported in a healthy population, it seems intuitive
that MRVP could yield similar advantages [69]. Evidently,
the impact of detecting respiratory viruses on isolation pre-
cautions is related to the necessity for additional infection
control measures (next to standard precautions) for these
viruses. An overview of respiratory viruses commonly
included in MRVP and their recommended isolation pre-
cautions is summarized in Table 3 [45, 70-80]. In general,
the same isolation precautions are recommended according
to the different guidelines.

Two studies report that the results of MRVP affected
infection control management, but also mention that logis-
tical problems can limit their effect [35, 37]. Braybrook et al.
found that infection control measures of hospitalized chil-
dren were affected by MRVP in one-quarter of cases, but the
value of testing was directly related to the number of isola-
tion rooms available. On the other hand, Cunha et al. studied
the infection control implications of MRVP in hospitalized
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adults with influenza-like illness during the 2015 influenza
A (H;N,) outbreak. They were able to provide single rooms
for patients with influenza-like illness, but over time were
forced to cohort different viral aetiologies.

Studies that compare the effect of rapid MRVP in com-
parison to standard (molecular) diagnostics appear to show
mixed results. Subramony et al. reported an increased use
of isolation precautions after implementation of a rapid
MRVP, while other studies report a decrease in isolation
time [15, 24, 33]. However, there are important differences
in design: the study of Subramony compared the rapid
MRVP to a combination of PCR (influenza and RSV) and
conventional methods. For the study of Rogers (2015) and
Van Rijn (2018), a standard MRVP was compared to a rapid
MRVP. It may be possible that Subramony et al. compared a
MRVP to a conventional method that is less sensitive, lead-
ing to a higher recovery rate of RVI and accordingly isola-
tion requirement using a rapid MRVP.

Furthermore, there are different studies that show a ben-
eficial effect of screening for respiratory viruses in immuno-
compromised patients. Importantly, this population is at risk
of developing life-threatening pneumonia. Prolonged viral
shedding is reported and might be a catalyser of nosocomial
transmission [39]. In HSCT patients for example, the results
of MRVP have shown to be useful for identifying asymp-
tomatically infected patients with viral shedding [34, 38].
Baier et al. more specifically implemented a screening pro-
gram for all patients lacking respiratory symptoms who were
hospitalized on an adult and a paediatric haemato-oncolog-
ical ward. The seasonal screening program enabled them
to identify 23 (out of 251 tested patients) RSV or influenza
infections in asymptomatic patients in a 4-month period. The
authors concluded that this screening program proved use-
ful for identifying asymptomatically infected patients with
viral shedding, thus reducing the risk of transmission and
potential nosocomial clusters of RSV and influenza virus
on haemato-oncological wards. Kakiuchi et al. performed a
2-year prospective cohort surveillance study of symptomatic
and asymptomatic RVI in hospitalized HSCT patients. For
asymptomatic patients, the samples were subjected to cell
culture-based viral isolation. If no pathogens were found
with cell culture, the samples were then further tested with
a MRVP. Symptomatic patients were tested using the MRVP.
The parainfluenza virus type 3 (PIV3) accounted for 71% of
the cases of RVI. Some PIV3 infections were asymptomatic
and involved a longer virus-shedding period. The PIV3 was
often detected from samples taken before the onset of res-
piratory disease and infections were attributed to nosoco-
mial transmission. PIV3 infections before engraftment will
more likely result in the development of lower respiratory
tract infections and worse outcomes. Therefore, the authors
recommend real-time monitoring of respiratory viral infec-
tions in the HSCT ward among patients with or without

respiratory symptoms for the prevention of nosocomial RVI,
especially of PIV3 infections.

Finally, MRVP can play a potential role in directing the
public health response. For example, Shaw et al. highlighted
the importance of syndromic surveillance in directing the
public health response to an enterovirus D68 epidemic [40].
Early detection of the virus in the community informed
decisions to activate hospital preparedness and emergency
response teams and promoted proactive community and phy-
sician education aimed at avoiding unnecessary emergency
department visits.

In general, all these studies led to a more accurate use of
infection control measures by detecting unidentified patho-
gens or stopping isolation precautions in case of a negative
MRVP result.

This study has several limitations. Although all studies
cited were published in peer reviewed journals, we did not
assess the quality of the different studies. We used an exten-
sive search string on the PubMed and Embase database, but
it seems likely that not all relevant articles were withheld.
Also, because the selection of articles was performed by one
person, selection bias is possible.

Conclusion

MRYVP recently have become part of routine diagnostic test-
ing. Therefore, their impact with respect to antibiotic therapy
use, antiviral treatment, and infection control is not fully
understood. The effect on antibiotic therapy seems promis-
ing in combatting the global problem of antibiotic misuse
and associated development of resistance. This effect might
not be present in all populations and seems to be positively
influenced by several factors: presence of an active antimi-
crobial stewardship program, low likelihood of a bacterial
infection, and a short time to result.

The ability of MRVP to have an impact on antiviral treat-
ment of RVI is most obvious for influenza. In contrast to
the effect on antibiotic therapy, this effect seems to be less
dependent on different factors (e.g., active antimicrobial
stewardship, short time to result). Regarding treatment of
RVI other than influenza and RSV, few options are available.
Several studies report on a positive effect of antiviral ther-
apy, although high-quality studies are needed in the future to
further establish which drug, dose, route of administration,
and indication should be used for these RVI.

With regard to infection control, the potential impact of
MRVP is high because of the need of additional isolation
precautions for many RVI. However, logistical problems
can occur in the winter season. This impact is often more
pronounced in an immunocompromised population, since
RVI in this population are potentially life threatening and
prolonged viral shedding occurs. Finally, MRVP have the
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potential to adequately direct the public health response in
case of an epidemic.
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