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Background: Molecular diagnostic tests may improve antibiotic prescribing by enabling earlier tailoring of anti-
microbial therapy. However, clinicians’ trust and acceptance of these tests will determine their application in 
practice. 

Objectives: To examine ICU prescribers’ views on the application of molecular diagnostics in patients with sus-
pected hospital-acquired and ventilator-associated pneumonia (HAP/VAP). 

Methods: Sixty-three ICU clinicians from five UK hospitals completed a cross-sectional questionnaire between 
May 2020 and July 2020 assessing attitudes towards using molecular diagnostics to inform initial agent choice 
and to help stop broad-spectrum antibiotics early. 

Results: Attitudes towards using molecular diagnostics to inform initial treatment choices and to stop broad- 
spectrum antibiotics early were nuanced. Most (83%) were positive about molecular diagnostics, agreeing 
that using results to inform broad-spectrum antibiotic prescribing is good practice. However, many (58%) be-
lieved sick patients are often too unstable to risk stopping broad-spectrum antibiotics based on a negative 
result. 

Conclusions: Positive attitudes towards the application of molecular diagnostics to improve antibiotic steward-
ship were juxtapositioned against the perceived need to initiate and maintain broad-spectrum antibiotics to pro-
tect unstable patients.

© The Author(s) 2023. Published by Oxford University Press on behalf of British Society for Antimicrobial Chemotherapy. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https:// 
creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the 
original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

Introduction
Rapid molecular diagnostic tests, such as the FilmArray 
Pneumonia Plus Panel (bioMérieux) (‘Pneumonia Panel’)1 might 
support clinicians’ antibiotic prescribing and promote steward-
ship by enabling earlier tailoring of patients’ antimicrobial ther-
apy. These tests can accurately detect multiple respiratory 
pathogens and antimicrobial resistance genes directly from 

respiratory secretions, with results in 1–6 h compared with the 
current, culture-based, turnaround of 48–72 h.2,3

Antibiotic prescribing in ICU is complex, where antibiotic deci-
sions are often made under diagnostic uncertainty with high- 
stake consequences. Poor laboratory sensitivity in terms of 
pathogen recovery and a circa 48–72 h delay between specimen 
receipt and result exacerbate these challenges.2 One recent 
qualitative study highlighted that ICU clinicians often face two 
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competing, and sometimes contradictory, imperatives: at the 
personal level, the need to protect the patient and the prescriber 
against the consequences of not prescribing, versus at the soci-
etal level, concerns about antimicrobial resistance.4 Clinical un-
certainty complicated these decisions, whereby clinicians often 
defaulted to prescribing broad-spectrum antibiotics ‘just in 
case’ of infection, to ‘err on the side of caution’.

Although molecular diagnostic platforms could support clini-
cians with complex prescribing decision-making, little is known 
about clinicians’ perceptions of these tests, and the drivers and 
barriers towards their application particularly around two key be-
haviours: (i) the initial choosing of an antibiotic; and (ii) stopping a 
broad-spectrum antibiotic early. Emerging research suggests 
clinicians’ views about these tests are complex and that although 
clinicians were open to using molecular diagnostic technology as 
a prescribing decision aid, trust and acceptance of these tests can 
be low.5

The UK Department of Health and Social Care identified a ‘lack 
of engagement to understand frontline needs’ as a potential bar-
rier to the clinical adoption of molecular tests.6 This study seeks 
to address this by assessing what clinicians’ attitudes are 
towards using rapid molecular diagnostics as an antibiotic pre-
scribing decision aid for suspected hospital-acquired and ventila-
tor-associated pneumonia (HAP/VAP) ICU patients.

Materials and methods
This research is part of the INHALE research programme 
(ISRCTN16483855), investigating the utility of molecular diagnostics to 
improve antimicrobial prescribing for ICU patients with suspected HAP/ 
VAP (see trial protocol7). The INHALE randomized controlled trial (RCT) 
was paused during the COVID-19 pandemic’s first wave, and a microbio-
logical substudy was conducted at five INHALE sites, examining the utility 

of the FilmArray Pneumonia Plus Panel (‘Pneumonia Panel’) test for inves-
tigating possible secondary infection in ICU patients with COVID-19. See 
Table S1 (available as Supplementary data at JAC Online) for organisms 
detected by the ‘Pneumonia Panel’.

Sample and setting
All five ICUs participating in INHALE’s COVID-19 microbiological substudy 
were included: four NHS teaching hospitals, and one NHS general hospital 
(all in England). Intensivists and microbiologists involved in the treatment 
of ICU patients with suspected HAP/VAP and COVID-19 were eligible to par-
ticipate. Research nurses administered the questionnaire to clinicians at op-
portune times (e.g. end of shift). Data collection occurred between May 2020 
and July 2020.

Questionnaire design
Clinicians completed a questionnaire capturing demographic data and 
their views about the application of rapid molecular diagnostics for ICU 
patients with HAP/VAP (‘Pneumonia Panel’) both as a tool to (i) inform 
the initial choice of agent (reliability α = 0.64; 5 items: e.g. ‘I prefer NOT 
to run a molecular diagnostic test on all patients before prescribing a 
broad-spectrum antibiotic’) and (ii) to stop broad-spectrum antibiotics 
early (reliability α = 0.85; 5 items: e.g. ‘It is too risky to stop a broad- 
spectrum antibiotic based on a negative molecular diagnostic result’).

One item was included to probe a practical limitation of the diagnos-
tic: ‘Lack of sputum often prevents rapid molecular diagnostic tests, 
where these are clinically indicated’.

Data analysis
To assess clinicians’ views about using molecular diagnostics for ICU, 
frequency counts and percentages for each scale item were calculated 
for patient cases with and without COVID-19. Mean scores were calcu-
lated for attitudes towards applying molecular diagnostics (‘Pneumonia 
Panel’) as a tool to (i) inform the initial choice of agent and (ii) stop 
broad-spectrum antibiotics early. Differences between clinicians’ views 

Table 1. Clinicians’ attitudes towards the application of rapid molecular diagnostics (RMD; ‘Pneumonia Panel’)

Yes, n (%) No, n (%)
Don’t know, n 

(%)

Attitudes towards applying rapid molecular diagnostics (RMD) as a tool to guide the initial choice of 
antibiotic
It is NOT too risky to wait more than 24 hours for a RMD test result 21 (40.4) 30 (57.7) 1 (1.9)
I prefer NOT to run a RMD on all patients before prescribing a BSAB 15 (30) 33 (66) 2 (4)
A test identifying a specific pathogen does NOT rule out the need for a BSAB 15 (28.8) 33 (63.5) 4 (7.7)
It is best to prescribe a BSAB without waiting for a 1-hour RMD test result 13 (24.1) 40 (74.1) 1 (1.9)
RMD results are NOT particularly important, even if the patient deteriorates UNEXPECTEDLY 8 (14.5) 45 (81.8) 2 (3.6)

Attitudes towards using RMD as a tool to stop BSAB early
Sick patients are often too unstable to risk stopping BSAB based on a negative RMD result 35 (66) 18 (34) 0
It is too risky to stop a BSAB, based on a negative RMD result, if the patient is still clinically unwell 31 (63.3) 16 (32.7) 2 (4.1)
A negative RMD result does NOT justify stopping BSAB if the patient’s inflammatory markers are still 
unstable

27 (55.1) 20 (40.8) 2 (4.1)

It is way too risky to stop a BSAB for a sick patient based on a negative RMD result 20 (45.5) 20 (45.5) 4 (9.1)
A negative RMD result does NOT justify stopping BSAB because RMD cannot find ‘hidden’ pathogens 15 (36.6) 21 (51.2) 5 (12.2)

Practical limitations with applying RMD
Lack of sputum often prevents RMD tests where these are clinically indicated 27 (60) 16 (35.6) 2 (4.4)

Clinicians responded to the above statements for patient cases both with and without COVID-19. There were no significant differences between clin-
icians’ beliefs for COVID-19 and non-COVID-19 cases (all P > 0.05), so responses for non-COVID-19 cases are reported here.
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about the application of molecular diagnostics for patients in ICU with 
and without COVID-19 infection were compared using McNemar’s tests 
and paired samples t-tests.

Ethics
This research received ethical approval from the London—Brighton and 
Sussex Research Ethics Committee (19/LO/0400). This research used im-
plied informed consent to minimize clinical disruption.

Results
Sixty-three of 197 questionnaires were completed (32% 
response rate). Participants were ICU consultants (n = 31; 
49.2%); middle-grade ICU trainees (n = 9; 14.3%), early-grade 
ICU trainees (n = 7; 11.1%), consultant clinical microbiologists 
(n = 8; 12.7%), other clinicians (n = 6; 9.5%) and two clinicians 
who did not specify their hospital, grade and specialty (3.2%). 
See Table S2 for an overview of participant characteristics, and 
Table S3 for additional demographic data.

Attitudes towards the application of rapid molecular 
diagnostics (‘Pneumonia Panel’) as an aid to prescribing 
broad-spectrum antibiotics in ICU (Table 1, Figure 1)

To inform the initial choice of antibiotic

Most clinicians endorsed the value of molecular diagnostics; 
however, many were hesitant about using them to inform the ini-
tial choice of antibiotic (Table 1). For example, 40.4% (n = 21) 

agreed it was ‘NOT too risky to wait more than 24 hours for a 
test result’.

To stop broad-spectrum antibiotics early
Clinicians’ attitudes towards using the ‘Pneumonia Panel’ test to 
guide the early stopping of broad-spectrum antibiotics were 
nuanced. As can be seen from Table 1, over half believed that 
‘sick patients are often too unstable to risk stopping broad- 
spectrum antibiotics based on a negative rapid molecular diag-
nostic result’ (66.0%; n = 35) and that ‘it is too risky to stop a 
broad-spectrum antibiotic, based on a negative molecular diag-
nostic result, if the patient is still clinically unwell’ (63.3%; n = 31).

Clinicians’ views about applying molecular diagnostics did not 
significantly differ at the scale level or individual level (all P > 0.05) 
for patients with and without COVID-19.

Discussion
Attitudes towards using molecular diagnostics in ICU were 
nuanced. Most clinicians saw potential in molecular diagnostics, 
perceiving their value in aiding the selection of early antibiotics— 
consistent with previous research suggesting this technology might 
assist the optimization of antimicrobial therapy.3,5 However, many 
were hesitant to use them to help inform the initial choice of anti-
biotics. Our findings identified an apparent tension between ideas 
about best practice and the clinical application of these tests to in-
form treatment of ICU patients. Most clinicians had concerns about 
their application to stop broad-spectrum antibiotics early, deeming 
it too risky. These findings corroborate and reinforce the findings of 

Figure 1. Clinicians’ agreement with attitudes towards the application of rapid molecular diagnostics (RMD; ‘Pneumonia Panel’) as a tool to inform the 
initial choice of antibiotic and to stop a broad-spectrum antibiotic (BSAB) early.

Clinicians’ attitudes towards rapid molecular diagnostics                                                                               
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qualitative studies showing that initiating and continuing broad- 
spectrum antibiotic prescriptions often reflect a desire to protect 
both patent and clinician by erring on the side of caution.4

Findings suggest there is uncertainty about the place of these 
tests in practice. Prior research has identified a number of factors 
that may affect the uptake of molecular diagnostics, such as mis-
apprehensions and uncertainty about test capabilities, leading to 
a lack of trust in this technology.5 Uncertainties around the na-
ture (e.g. viral, bacterial, non-microbial) and primary focus (e.g. 
lung, central line, abdominal) of the pathology driving a patient’s 
‘septic state’8 may also undermine clinicians’ confidence in mo-
lecular tests performed on one sample site.

Limitations
Study recruitment was challenging given clinical pressures during 
the COVID-19 pandemic. Given 5/10 adult sites were able to par-
ticipate and only 1/3 of eligible clinicians at these sites completed 
questionnaires, it is possible our sample was not representative. 
Further, survey responses may reflect what clinicians thought 
‘ought to be done’ rather than their actual prescribing practice.

Study implications
The varied nature of clinicians’ views identified in this study em-
phasizes the clinical complexity of ICU and prescribing decisions. 
Molecular diagnostic technologies offer the potential for improv-
ing prescribing practices. However, our findings illustrate the un-
ique challenges facing the adoption of these tests into ICU 
settings, with unanswered questions regarding the place and 
suitability of these tests in clinical practice.

Findings suggest a disconnect between theory and practice. 
Most clinicians agreed that molecular diagnostics have the po-
tential to improve patient care and antibiotic stewardship, in prin-
ciple. However, their application in practice was more nuanced. 
Here, many clinicians perceived the value of molecular diagnos-
tics in informing the initiation of antibiotics, and continuation 
was juxtapositioned against the perceived need to prescribe 
broad-spectrum antibiotics early and continue with treatment, 
even when test results supported curtailment. Often, the per-
ceived need to continue was linked to the belief that it would 
be too risky to stop broad-spectrum antibiotics if the patient re-
mained clinically unwell or appeared unstable. These clinicians 
appeared to be balancing the technological information against 
their instincts derived from clinical experience: an apparent con-
flict between the science and the art of medicine.

Conclusions
Clinicians’ views about using molecular diagnostics to support 
antibiotic prescribing decisions for ICU patients with HAP/VAP 
were nuanced. Positive attitudes towards the application of mo-
lecular diagnostics to improve antibiotic stewardship were juxta-
positioned against the perceived need to initiate and maintain 
broad-spectrum antibiotics to protect unstable patients.

Acknowledgements
We would like to thank all ICU staff who were involved in organizing or 
participating in the research. We also thank Norwich Clinical Trials unit 
and our Patient and Public Involvement group.

Members of the INHALE Study Group
All authors plus Julie A. Barber, Zaneeta Dhesi and Laura 
Shallcross, University College London; Justin O’Grady, Quadram 
Institute Bioscience and University of East Anglia; Juliet High, 
Charlotte Russell and Ann Marie Swart, Norwich Clinical Trial 
Unit, University of East Anglia; David Turner, Norwich Medical 
School, University of East Anglia; Valerie Page and Hala Kandil, 
West Hertfordshire Teaching Hospitals NHS Trust; Robert Parker, 
Liverpool University Hospital NHS Foundation Trust; Daniel 
Martin, Peninsula Medical School, University of Plymouth; 
Damien Mack and Emmanuel Q. Wey, Royal Free London NHS 
Foundation Trust and Clinical Microbiology Division of Infection 
& Immunity, University College London; Tom W. Reader, 
London School of Economics and Political Science; and Deborah 
Smyth, University College London Hospitals NHS Foundation 
Trust.

Funding
This work was supported by the National Institute for Health Research 
(NIHR) under its Programme Grants for Applied Research Programme 
(RP-PG-0514-493 20018). The views expressed are those of the authors 
and not necessarily those of the NHS, the NIHR or the Department of 
Health and Social Care. The funder had no role in the study design, in 
the collection, analysis and interpretation of data, in the writing of the re-
port or in the decision to submit the article for publication.

Transparency declarations
D.B. reports personal fees (lecture fees) from bioMérieux, outside the sub-
mitted work. V.I.E. reports personal fees and non-financial support from 
bioMérieux, personal fees from Curetis GmbH, and non-financial support 
from Oxford Nanopore Technologies and Inflammatix Inc., outside the 
submitted work. R.H. is supported by the National Institute for Health 
Research (NIHR, Collaboration for Leadership in Applied Health Research 
and Care (CLAHRC), North Thames at Bart’s Health NHS Trust and 
Asthma UK (AUKCAR). He reports speaker engagements with honoraria 
from AbbVie, Abbott, Amgen, Astellas, AstraZeneca, bioMérieux, 
Boehringer Ingelheim, Biogen, Gilead Sciences, GlaxoSmithKline, 
Janssen, Merck Sharp & Dohme, Merck, Novartis, Pfizer, Procter & 
Gamble, Roche, Sanofi, Shire Pharmaceuticals, TEVA, UCB and personal 
consultancy with Amgen, Abbott, AstraZeneca and Novartis. He is 
Founding Director of a UCL Business company (Spoonful of Sugar Ltd) pro-
viding consultancy on treatment engagement and patient support pro-
grammes to healthcare policymakers, providers and pharmaceutical 
industry. Z.M. has undertaken paid work for UCL Business company 
Spoonful of Sugar Ltd. D.M.L. reports personal fees from Accelerate, 
Allecra, Antabio, Astellas, Beckman Coulter, bioMérieux, Cepheid, 
Centauri, Entasis, Johnson & Johnson, Meiji, Melinta, Menarini, Mutabilis, 
Nordic, ParaPharm, QPEX, Roche, Shionogi, Tetraphase, Wockhardt, 471 
Zambon, Cardiome and Eumedica. He also reports grants and personal 
fees from Venatorx, personal fees and other (shareholder) from 
GlaxoSmithKline, personal fees and other (stock options) from T.A.Z., 
grants, personal fees and other (shareholder) from Merck/MSD and 
Pfizer, and other (shareholder) from Perkin Elmer and Dechra. He also 
has nominated holdings in Avacta, Byotrol, Destiny, Diaceutics, Evgen, 
Faron, Fusion Antibodies, Genedrive, Hardide, Renalytics, Scancell and 
Synairgen (all of which have research/products pertinent to medical 
and diagnostic innovation) through Enterprise Investment Schemes but 
has no authority to trade these shares directly. All are outside the submit-
ted work. V.G. reports receiving speaking honoraria from bioMérieux and 

Stewart et al.

126

D
ow

nloaded from
 https://academ

ic.oup.com
/jac/article/79/1/123/7424367 by guest on 14 February 2024



support for conference attendances from Merck/MSD and Gilead, outside 
the submitted work. Other authors have no potential conflicts of interest. 
The authors affirm that this manuscript is an honest, accurate, and trans-
parent account of the study being reported, that no important aspects of 
the study have been omitted and that any discrepancies from the study 
as planned (and, if relevant, registered) have been explained.

Supplementary data
Tables S1 to S3 are available as Supplementary data at JAC Online.

References
1 BioFire Diagnostics. The BioFire® FilmArray® pneumonia panel. https:// 
www.biofiredx.com/products/the-filmarray-panels/filmarray- 
pneumonia/.
2 Dhesi Z, Enne VI, Brealey D et al. Organisms causing secondary 
pneumonias in COVID-19 patients at 5 UK ICUs as detected with the 
FilmArray test. medRxiv 2020; https://doi.org/10.1101/2020.06.22. 
20131573
3 Poole S, Clark TW. Rapid syndromic molecular testing in pneumonia: 
the current landscape and future potential. J Infect 2020; 80: 1–7. 
https://doi.org/10.1016/j.jinf.2019.11.021

4 Pandolfo AM, Horne R, Jani Y et al. Understanding decisions about anti-
biotic prescribing in ICU: an application of the necessity concerns frame-
work. BMJ Qual Saf 2022; 31: 199–210. https://doi.org/10.1136/bmjqs- 
2020-012479

5 Pandolfo AM, Horne R, Jani Y et al. Intensivists’ beliefs about rapid 
multiplex molecular diagnostic testing and its potential role in improving 
prescribing decisions and antimicrobial stewardship: a qualitative study. 
Antimicrob Resist Infect Control 2021; 10: 95. https://doi.org/10.1186/ 
s13756-021-00961-4

6 UK Department of Health and Social Care. Tackling antimicrobial resist-
ance 2019–2024: the UK’s five-year national action plan. 2019. https:// 
assets.publishing.service.gov.uk/government/uploads/system/uploads/ 
attachment_data/file/784894/UK_AMR_5_year_national_action_plan.pdf.

7 High J, Enne VI, Barber JA et al. INHALE: the impact of using FilmArray 
Pneumonia Panel molecular diagnostics for hospital-acquired and 
ventilator-associated pneumonia on antimicrobial stewardship and 
patient outcomes in UK critical care—study protocol for a multicentre 
randomised controlled trial. Trials 2021; 22: 680. https://doi.org/10. 
1186/s13063-021-05618-6

8 Sturdy A, Basarab M, Cotter M et al. Severe COVID-19 and 
healthcare-associated infections on the ICU: time to remember the ba-
sics? J Hosp Infect 2020; 105: 593–5. https://doi.org/10.1016/j.jhin.2020. 
06.027

Clinicians’ attitudes towards rapid molecular diagnostics                                                                               

127

D
ow

nloaded from
 https://academ

ic.oup.com
/jac/article/79/1/123/7424367 by guest on 14 February 2024

http://academic.oup.com/jac/article-lookup/doi/10.1093/jac/dkad355#supplementary-data
http://academic.oup.com/jac/article-lookup/doi/10.1093/jac/dkad355#supplementary-data
https://www.biofiredx.com/products/the-filmarray-panels/filmarray-pneumonia/
https://www.biofiredx.com/products/the-filmarray-panels/filmarray-pneumonia/
https://www.biofiredx.com/products/the-filmarray-panels/filmarray-pneumonia/
https://doi.org/10.1101/2020.06.22.20131573
https://doi.org/10.1101/2020.06.22.20131573
https://doi.org/10.1016/j.jinf.2019.11.021
https://doi.org/10.1136/bmjqs-2020-012479
https://doi.org/10.1136/bmjqs-2020-012479
https://doi.org/10.1186/s13756-021-00961-4
https://doi.org/10.1186/s13756-021-00961-4
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/784894/UK_AMR_5_year_national_action_plan.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/784894/UK_AMR_5_year_national_action_plan.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/784894/UK_AMR_5_year_national_action_plan.pdf
https://doi.org/10.1186/s13063-021-05618-6
https://doi.org/10.1186/s13063-021-05618-6
https://doi.org/10.1016/j.jhin.2020.06.027
https://doi.org/10.1016/j.jhin.2020.06.027

	UK clinicians’ attitudes towards the application of molecular
diagnostics to guide antibiotic use in ICU patients with pneumonias:
a quantitative study
	Introduction
	Materials and methods
	Sample and setting
	Questionnaire design
	Data analysis
	Ethics

	Results
	Attitudes towards the application of rapid molecular diagnostics (‘Pneumonia Panel’) as an aid to prescribing broad-spectrum antibiotics in ICU (Table 1, Figure 1)
	To stop broad-spectrum antibiotics early

	Discussion
	Limitations
	Study implications
	Conclusions

	Acknowledgements
	Members of the INHALE Study Group

	Funding
	Transparency declarations
	Supplementary data
	References




