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Objectives
- Understand that all technology undergoes cycles of innovation

- Describe evolution of testing from early conventional microbiology 
tests, through to emergence of high throughput molecular arrays that 
can target multiple microbial pathogens in single runs

- Discuss: 
how novel promising tests can become routinely and widely 
used, before being superseded by faster or more precise 
assays; 
how turnaround time is of critical importance; 
how choice of test platform now can dictate investment 
flexibility in the future; 
and how costs can be deceptive
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Introductions

Me: 
Microbiologist.

Email: colum.dunne@ul.ie
Colleagues: 
Clinical and Medical Microbiologists and Biochemists.
UHLG and international.

Anatomy, engineering, gastroenterology, hospital management, 
immunology, infection prevention and control, nursing, paediatrics, 
physiology, respiratory medicine, surgery, surveillance, technology 
transfer.
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Challenges
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Munoz-Price	LS,	Poirel L,	Bonomo RA,	et	al.	Clinical	epidemiology	of	the	global	expansion	of	Klebsiella	pneumoniae	carbapenemases. Lancet	Infect	Dis.	2013;13(9):785-796.

Figure. Epidemiological features of producers of Klebsiella pneumoniae carbapenemases by country of origin 
Other carbapenemase types include VIM, OXA-48, or NDM. KPC=Klebsiella pneumoniae carbapenemase. 

K. pneumoniae Carbapenemase 
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Progression of Outbreaks 2010 - 2018

ECDC. https://www.ecdc.europa.eu/en/antimicrobial-resistance/threats-and-outbreaks
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Irish (Limerick) incidence
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Patients, Carers, Families
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Brady H, Piggott L, Dunne SS, O'Connell NH, Dunne CP. Clustered interventions to reduce inappropriate duplicate laboratory tests in an Irish tertiary hospital. 
Clin Biochem. 2018 Feb;52:26-32.
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Testing
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O'Connor C, Fitzgibbon M, Powell J, Barron D, O'Mahony J, Power L, O'Connell NH, Dunne C. A commentary on the role of molecular technology and 
automation in clinical diagnostics. Bioengineered. 2014 May-Jun;5(3):155-60. 
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Teoh T, McNamara R, Powell J, O'Connell NH, Dunne CP. A retrospective observational study of the impact of 16s and 18s ribosomal RNA PCR 
on antimicrobial treatment over seven years: A tertiary hospital experience. PLoS One. 2021 Oct 12;16(10):e0258552.
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• Meningitis	/	Encephalitis	Test	Panel
– Impact	of	faster	lab-based	multiplex	test	results	on	outcomes	comparing	aseptic	meningitis	(93)	

to	viral	(54)	and	bacterial	(21)	meningitis.
– Evaluation

• Accuracy	/	Correlation	to	predicate
• CCU	admissions
• 90-day	readmissions
• Avg	length	of	stay	
• 30- and	90-day	mortality

• Satisfied	performance	requirements
• Provided	faster	results
• Eliminated	gram	stains

Mostyn A, Lenihan M, O'Sullivan D; Woods Sara, O'Hara M, Powell J, Power L, O'Connell NH, Dunne CP. Assessment of the FilmArray® multiplex PCR system 
and associated meningitis/encephalitis panel in the diagnostic service of a tertiary hospital. Infection Prevention in Practice, Vol 2, Issue 2, June 2020, 100042.
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Study Objectives

• Understand	the	influence	of	POCT	in	the	ED	on	patient	flow,	isolation	facilities,	
admission,	and	treatment	during	peak	influenza	seasons

• Assess	the	impact	of	POCT	on	incidence	of	“ED-acquired”	influenza

• Determine	performance	characteristics	of	rapid	molecular	influenza	test	
system	compared	to	the	laboratory

Teoh TK, Powell J, Kelly J, McDonnell C, Whelan R, O'Connell NH, Dunne CP. Outcomes of point-of-care testing for influenza in the 
emergency department of a tertiary referral hospital in Ireland. J Hosp Infect. 2021 Apr;110:45-51. 
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Molecular (NAAT) Test Technologies

MOLECULAR/
“NAAT”

METHODOLOGY TEST	TECHNOLOGY*

LAMP	– Loop-mediated	Amplification

NEAR	– Nicking	Enzyme	Amplification	Reaction

PCR	– Polymerase	Chain	Reaction

TMA	– Transcription-mediated	Amplification

HDA	– Helicase	Dependent	Amplification

SDA	– Strand	displacement	amplification

ISOTHERMAL

AMPLIFICATION	
TECHNIQUE

THERMOCYCLING

NAAT, Nucleic Acid Amplification Test
*CDC, Nucleic Acid Amplification Tests (NAATs), updated June 16, 2021. Includes those with amplification, accessed Oct 27, 2021.
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Molecular (NAAT) Test Technologies

MOLECULAR/
“NAAT”

METHODOLOGY TEST	TECHNOLOGY*

LAMP	– Loop-mediated	Amplification

NEAR	– Nicking	Enzyme	Amplification	Reaction

PCR	– Polymerase	Chain	Reaction

TMA	– Transcription-mediated	Amplification

HDA	– Helicase	Dependent	Amplification

SDA	– Strand	displacement	amplification

ISOTHERMAL

AMPLIFICATION	
TECHNIQUE

THERMOCYCLING

Cepheid® GeneXpert®

Roche	cobas® LIAT®

Mesa	Biotech/
ThermoFisher Accula™

Abbott	ID	NOW™

Quidel® Solana®
(CLIA	Moderately	Complex)

RAPID	TEST	
METHOD	EXAMPLES*

NAAT, Nucleic Acid Amplification Test
*CDC, Nucleic Acid Amplification Tests (NAATs), updated June 16, 2021. Includes those with amplification, accessed Oct 27, 2021.
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Evaluation of Rapid POCT of Influenza in the ED

STUDY	PERIOD:	
INFLUENZA	SEASONS	

2018-2019 2019-20202017-2018

Teoh TK, Powell J, Kelly J, McDonnell C, Whelan R, O'Connell NH, Dunne CP. Outcomes of point-of-care testing for influenza in the 
emergency department of a tertiary referral hospital in Ireland. J Hosp Infect. 2021 Apr;110:45-51. 
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Positive Influenza A and B Specimens Tested by the National 
Virus Reference Laboratory Across 3 Flu Seasons1

9	weeks14	weeks 12	weeks
Influenza	Season	Duration	

During	Study	Period:	

1. Health Protection Surveillance Centre (HPSC). Influenza Surveillance in Ireland – Weekly Report. Influenza Surveillance Report week 39 2020.
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Evaluation of Rapid POCT of Influenza in the ED

POCT	IMPLEMENTATION:
RAPID	TESTING	IN	THE	ED
Rapid	Molecular
Available:	24/7

STUDY	PERIOD:	
INFLUENZA	SEASONS	

2018-2019 2019-20202017-2018

PRE-POCT:

RAPID	TESTING	IN	THE	LABORATORY

Rapid	Molecular

Available:	0800-2000,	or	next	day.

Teoh TK, Powell J, Kelly J, McDonnell C, Whelan R, O'Connell NH, Dunne CP. Outcomes of point-of-care testing for influenza in the 
emergency department of a tertiary referral hospital in Ireland. J Hosp Infect. 2021 Apr;110:45-51. 
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Evaluation of Rapid POCT of Influenza in the ED

POCT	IMPLEMENTATION:
RAPID	TESTING	IN	THE	ED
Rapid	Molecular
Available:	24/7

STUDY	PERIOD:	
INFLUENZA	SEASONS	

OUTCOMES	EVALUATED:
• Absolute	number	of	confirmed	healthcare-associated	influenza	cases	(>48	hrs of	admit)
• 30-day	intensive	care	unit	admissions
• 30-day	all	cause	mortality
• Average	ED	admissions
• Average	ED	wait	time	while	waiting	for	ward	bed

2018-2019 2019-20202017-2018

PRE-POCT:

RAPID	TESTING	IN	THE	LABORATORY

Rapid	Molecular

Available:	0800-2000,	or	next	day.

Teoh TK, Powell J, Kelly J, McDonnell C, Whelan R, O'Connell NH, Dunne CP. Outcomes of point-of-care testing for influenza in the 
emergency department of a tertiary referral hospital in Ireland. J Hosp Infect. 2021 Apr;110:45-51. 
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Teoh TK, Powell J, Kelly J, McDonnell C, Whelan R, O'Connell NH, Dunne CP. Outcomes of point-of-care testing for influenza in the 
emergency department of a tertiary referral hospital in Ireland. J Hosp Infect. 2021 Apr;110:45-51. 
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Total Lab Tests 2409 2311 2430

No significant difference in 30-day all-cause mortality rate or intensive care 
unit admission rate for influenza-positive patients.

Teoh TK, Powell J, Kelly J, McDonnell C, Whelan R, O'Connell NH, Dunne CP. Outcomes of point-of-care testing for influenza in the 
emergency department of a tertiary referral hospital in Ireland. J Hosp Infect. 2021 Apr;110:45-51. 
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Average ED Attendances, Admissions, and Bed Wait Times 
Across Three Influenza Seasons

2017-2018 2018-2019 2019-2020

Attendances 197.0 (196)	[57.24] 199.5	(198)	[59.45]	 187.5 (188)	[54.42]	

Admitted 67.3 (66)	[23.69]	 60.7 (60.5)	[20.50]	 56.8 (56.5)	[18.26]	

Admitted	Medicine 33.8 (33)	[13.07]	 33.4 (33)	[14.07]	 29.4 (30)	[11.36]	

Wait	for	Bed	(h)b 13.7 (13.5)	[16.97] 15.9 (14.7)	[17.48] 17.7 (14.7)	[19.56]

a Mean	(median)	[2	standard	deviations].
b	Further	advanced	statistical	analysis	of	curve	not	performed	but	it	is	expected	that	data	would	reflect	a	positively	skewed	distribution.

POCT did not affect total admissions, total medical 
admissions, or waiting times for a ward bed.

Teoh TK, Powell J, Kelly J, McDonnell C, Whelan R, O'Connell NH, Dunne CP. Outcomes of point-of-care testing for influenza in the 
emergency department of a tertiary referral hospital in Ireland. J Hosp Infect. 2021 Apr;110:45-51. 
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Metrics Across 3 Influenza Seasons Pre-/Post-POCT Implementation

POCT IMPROVED HOSPITAL ADMISSIONS AND RATES OF 
INFLUENZA HAI DESPITE INCREASING BED WAIT TIMES

Pre-POCT Post-POCT

Avg.	ED	Attendances,	Admissions,	Bed	Wait	Times,	and	HAIs	(Influenza)	

Teoh TK, Powell J, Kelly J, McDonnell C, Whelan R, O'Connell NH, Dunne CP. Outcomes of point-of-care testing for influenza in the 
emergency department of a tertiary referral hospital in Ireland. J Hosp Infect. 2021 Apr;110:45-51. 
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POCT Performance
• Reliable	performance	characteristics

o Consistent	with	Kanwar	et	al.,	prospective	study	of	influenza	diagnosis	in	children2

• Studies	have	varied	in	performance3,4

o Sponsored	clinical	study	reported	95%	sensitivity	and	97.9%	specificity	≤	7	days	of	symptom	onset4

o Evaluations	should	include	those	in	the	intended	patient	population	
• Consideration:	Sensitivity	and	specificity	alone	should	not	dictate	test	adoption5	

o Balance	sensitivity	and	rapidity	of	results	on	positive	clinical	impact

• Co-infection	rates	increase	need	for	combination	testing	protocols	for	SARS-CoV-2	and	
influenza

1. Teoh TK, et al. J Hosp Infect. 2021 Apr;110:45-51. 
2. Kanwar N, Michael J, Doran K, et al. Comparison of the ID Now Influenza A & B 2, Cobas Influenza A/B, and Xpert Xpress Flu point-of-care nucleic acid 

amplification tests for influenza A/B virus detection in children. J Clin Microbiol 2020;58:e01611e9.
3. Mitchell SL, George KS. Evaluation of the COVID19 ID NOW EUA assay. J Clin Virol 2020;128:104429.
4. Abbott. [press release, October 7th, 2020].  https://www.prnewswire.com/newsreleases/abbott-releases-id-now-covid-19-interim-clinical-studyresults-

from-1-003-people-to-provide-the-facts-on-clinical-performance-and-to-support-public-health-301147308.html
5. Mina MJ, Parker R, Larremore DB. Rethinking Covid-19 test sensitivity e a strategy for containment. N Engl J Med 2020;383:e120.

Pathogen Sensitivity Specificity PPV NPV

Influenza1 90.6% 99.2% 97.8% 96.3%

Influenza	B1

(note:	only	11	cases	in	2	seasons)
100% 93.6% 50% 100%
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Conclusions
• Adoption	of	ED	POCT	for	influenza	was	a	success	in	diagnostic	utility	and	infection	control

o Reduction	in	HAI	influenza
o Positively	impact	on	operational	management;	patient	flow,	isolation,	cohorting in	a	crowded	ED

• Confidence	in	Findings
o No	significant	variation	in	ED	presentations	across	the	three	influenza	seasons
o Many	cohort	into	small	bedded	areas	as	part	of	routine	infection	prevention	and	control	practice,	

however,	a	cohort	ward	dedicated	to	influenza	was	not	available	in	any	season.	
§ Concluded	the	observed	reduction	of	healthcare-associated	influenza	was	due	to	a	reduction	of	transmission	

within	the	ED	enabled	by	readily	available	POCT	results

o Favorable	impact	despite	elongated	2017-2018	influenza	season	and	vaccine	mismatch	(poor	
coverage	for	circulating	influenza	B/Yamagata	lineage),	and	partially	explains	the	relatively	high	
influenza	B	activity	during	that	influenza	season.

• A	user-friendly,	easily	operable	POCT	device,	with	rapid	results	for	virus	infection	available	
directly	to	clinical	staff,	assisted	in	clinical	decision-making	and	allowed	appropriate	isolation	of	
patients	with	influenza.	
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Rapid Molecular COVID-19 Testing in the ED (Jan 2022)

Testing data through January 12, 2022.

TEST	RESULT #	SPECIMENS

SARS	CoV-2	DETECTED	(POSITIVE) 141

SARS	CoV-2	Not	detected	(NEGATIVE) 688

GRAND	TOTAL 829

17%	COVID-19	POSITIVITY	RATE
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Summary

• Important	to	consider	range	of	potential	improved	outcomes	with	
implementation	of	POCT.

• Clinically	focus	initiative	to	reduce	cross-transmission	and	hospital-acquired	
influenza	in	the	ED	(and	onward	throughout	hospital).

• The	adoption	of	POCT	for	influenza	virus	in	the	ED	was	a	success	in	its	
diagnostic	utility	and	infection	control	/	isolation	purpose.	

• Need	user-friendly,	easily	operable	POCT	device	with	rapid	results	available	
directly	to	clinical	staff.	

• The	COVID-19	pandemic	has	ignited	interest	in	timely	diagnostics	.

• Important	to	understand	co-infection	rates	and	have	rapid	differential	
diagnosis	of	viral	respiratory	infections	with	similar	clinical	presentations.
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Future Potential / Opportunities
• Infection	prevention	and	control

o Not	aware	of	published	studies	providing	quantitative	data	regarding	POCT	use	in	
prevention	of	hospital	acquired	Influenza	and	/	or	COVID.	

o There	is	an	opportunity	to	determine	efficacy	in	facilities	that	have	managed	viral	illness	
and	transmission	before,	and	then	following,	adoption	of	POCT.	

• Screening	of	admitted	patients	/	Cohorting of	admissions	(inpatients)
o There	is	likely	potential	for	expanded	use	of	POCT	in	management	of	HAI	risk.	Based	on	

accuracy	>	lateral	flow	testing.

o Specifically,	routine	/	regular	inpatient	(and	staff)	testing	to	avoid	occult	colonization	or	
infection	and	onward	transmission.
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Messages to take home:

• Technologies	come	and	go
• Choice	of	one	has	implications	regarding	scope	and	scale	of	tests…critical	path!
• Some	platforms	expand	while	others	contract
• Platforms	may	succeed	based	on	rapid	TAT	rather	than	cost
• Arrays	that	test	for	multiple	targets	are	developing	quickly	and	may	reduce	need	for	

referral	labs
• POC	molecular	testing	has	considerable	specificity	and	sensitivity…
• …and	may	allow	effective	patient	management
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