Missed opportunities for respiratory disease diagnosis in the United States during endemic spread of SARS-CoV-2

Introduction

Influenza-like illness (ILI) is an acute respiratory illness that results in a measured fever of > 38.0° C and a cough,
with onset within the last ten days.” Common causes of ILI include influenza, SARS-CoV-2, and respiratory syncytial
virus (RSV). Various testing methods are available to detect and differentiate these causes of ILI, including both
molecular and antigen-based methods. Such methods can be singleplex (single pathogen, e.g. SARS-CoV-2 alone),
duplex (two pathogens, e.g. SARS-CoV-2 and influenza) or multiplex in nature (e.g., SARS-CoV-2, influenza, and
RSV). Multi-pathogen testing is recommended to facilitate surveillance of pathogens of concern, such as RSV, and
because clinical differentiation of the causative pathogen can be difficult.?3# Furthermore, the Infectious Disease
Society of America recommends molecular testing for symptomatic patients suspected of having COVID-19, but
antigen testing is still frequently used.> While antigen-based diagnostic methods tend to provide a more rapid
answer, molecular methods are generally more sensitive.® As such, use of antigen testing may result in missed
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Results

* Disease positivity varied substantially throughout the study period across viral targets, from as low as 0.4% RSV positivity to a maximum of 26.3%
influenza positivity on a weekly basis (Table 2)
« Compared to antigen testing for SARS-CoV2, the NNT with Xpert Xpress to yield one additional true positive detection of SARS-CoV-2, influenza, or RSV
ranged from three to 39
« Compared to duplex antigen testing for SARS-CoV-2 and influenza, NNT with Xpert Xpress to yield one additional true positive detection of SARS-CoV2
or influenza ranged from five to 54 (Table 3)

* NNT was lowest during November 2022 and highest in July 2023. In general, NNT was lower during the respiratory virus season

Table 2. Minimum and Maximum Reported Weekly Test Positivity, By Disease

SARS-CoV-2 positivity

Influenza positivity

RSV positivity

opportunities for appropriate diagnosis and treatment or management of common viruses, including SARS-CoV-2, Minimum 4.1% 0.7% 0.4%
influenza, and respiratory syncytial virus (RSV), compared to point-of-care (POC) multiplex molecular tests such as : : : :
Xpert® Xpress CoV-2/Flu/RSV plus (“Xpert Xpress”). Xpert Xpress is a US-IVD multiplexed real-time PCR test Maximum 14.5% 26.3% 19.5%

intended for rapid, simultaneous detection and differentiation of SARS-CoV-2, influenza A, influenza B, and RSV.

Objective
The aim of this study was to assess potential missed opportunities for diagnosis of SARS-CoV-2, influenza, and RSV

Table 3. Test Volumes and Disease Positivity By Month

SARS-CoV-2

Influenza positivity RSV positivity

NNT, Xpert Xpress vs SARS- NNT, Xpert Xpress vs SARS-

positiv

ity

CoV-2 Antigen

CoV-2 & Influenza Antigen

in the United States between October 2022 — November 2023 with antigen tests compared to Xpert Xpress. October-22 6.92% 4.40% 14.42% 5 6
Figure 1. Model structure November-22 6.90% 17.95% 17.18% 3 5
December-22 9.42% 22.42% 7.16% 4 7
January-23 8.98% 4.55% 3.68% 10 14
February-23 8.00% 1.30% 1.75% 21 25
ot Posit March-23 6.98% 0.93% 1.00% 29 35
t Posit
= April-23 5.66% 0.98% 0.58% 35 46
o May-23 4.75% 1.08% 0.48% 38 53
Allg AR Positive for RSV
| Pf?tient Wli_t't or Influenza June-23 4.25% 1.10% 0.53% 39 54
e July-23 6.66% 1.06% 0.66% 31 40
Ay el S August-23 12.63% 0.93% 0.93% 21 25
ot Neaat September-23 12.68% 0.80% 1.68% 19 21
sst Regative October-23 9.50% 1.43% 5.38% 12 13
Tl Negaiie November-23  9.48% 4.40% 11.13% 6 7
Limitations

Methods
* A decision tree model was constructed in Microsoft Excel to compare testing with Xpert Xpress versus antigen
testing for SARS-CoV-2 and/or influenza in terms of the number of true positive disease results detected (Figure 1)
« Weekly test positivity data was drawn from the National Respiratory and Enteric Virus Surveillance System.
Monthly test positivity was calculated based on the weighted average of tests performed per week vs test positivity,
and was based on Centers for Disease Control Morbidity and Mortality Weekly Report week start dates’2
« Diagnostic tests included in the comparison were:
» Xpert Xpress
 Antigen testing for SARS-CoV-2 (single-plex antigen)
 Simultaneous antigen testing for SARS-CoV-2 and influenza (duplex antigen)
* Test accuracy for detection of SARS-CoV-2 was drawn from a systematic review and meta-analysis of test accuracy;
accuracy for flu and RSV was drawn from peer-reviewed literature (Table 1)62.10
* The model considers number of tests performed, pathogen positivity, and test accuracy to estimate the number
needed to test with Xpert Xpress to detect one additional true positive result compared to single-plex or duplex

* Test positivity rate reported in NREVSS may not represent geographic and time-specific considerations and trends on disease prevalence and positivity

* This analysis does not consider impact of correct diagnosis on treatment decision nor does it evaluate the potential for correct diagnosis with
appropriate treatment to improve clinical outcomes

 This model does not consider co-infections, nor does it model potential for prevention of infections or transmissions. As a result, this model may
underestimate the true value of point-of-care multiplex molecular testing for detection and differentiation of SARS-CoV-2, influenza, and RSV

Discussion

 During the peak of the 2022-2023 respiratory season, an additional true positive detection of SARS-CoV-2, influenza, or RSV could have been identified
by testing as few as three patients with Xpert Xpress rather than by antigen for SARS-CoV-2 alone

* Failure to detect the underlying cause of ILI may result in inappropriate treatments or missed opportunities for treatments, which may increase the risk
of complications or death

* Implementation of rapid, multiplex POC molecular testing for ILI may enhance disease surveillance and testing efficacy

 Considered through a public health lens, unattended diagnoses may contribute to increased disease transmission rates and amplify the burden on
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. 1.  Fitzner J, Qasmieh S, Mounts AW, et al. Revision of clinical case definitions: influenza-like illness and severe acute respiratory infection. Bull World Health Organ. 2018;96(2):122-128. do0i:10.2471/BLT.17.194514Rommel A, von
effeCtlve ness Of eaCh Strategy com pa red to Xpert Xpress der Lippe E, Treskova-Schwarzbach M, Scholz S. Population with an increased risk of severe COVID-19 in Germany. Analyses from GEDA 2019/2020-EHIS. J Health Monit. 2021 Apr 21;6(Suppl 2):2-15. doi: 10.25646/7859. N E - oy E
2. Teirlinck AC, Broberg EK, Stuwitz Berg A, et al. Recommendations for respiratory syncytial virus surveillance at the national level. Eur Respir J. 2021;58(3):2003766. 2021 Oct 1. doi:10.1183/13993003.03766-2020 al i'l'.
Ta b le 1 . Test S peciﬁcatio ns 3. Teirlinck AC, Johannesen CK, Broberg EK, et al. New perspectives on respiratory syncytial virus surveillance at the national level: lessons from the COVID-19 pandemic. Eur Respir J. 2023;61(4):2201569. 2023 Apr 3. -'“-Hll.'.'
doi:10.1183/13993003.01569-2022 -. =

4. Dugas AF, Valsamakis A, Atreya MR, et al. Clinical diagnosis of influenza in the ED. Am J Emerg Med. 2015;33(6):770-775. doi:10.1016/j.ajem.2015.03.008

5 Hayden MK, Hanson KE, Englund JA, Lee MJ, Loeb M, Lee F, Morgan D, Patel R, El Mikati IK, Igneibi S, Alabed F, Amarin J, Mansour R, Patel P, Falck-Ytter Y, Lavergne V, Morgan RL, Murad MH, Sultan S, Bhimraj A, Mustafa RA.
Infectious Diseases Society of America Guidelines on the Diagnosis of COVID-19: Molecular Diagnostic Testing. Infectious Diseases Society of America 2023; Version 3.0.0. Available at https://www.idsociety.org/practice-
guideline/covid-19-guideline-diagnostics/. Accessed 6 December 2023.pub

I...-'".: |
Ofpa

Influenza

SARS-CoV-2

c = = 6. Fragkou PC, Moschopoulos CD, Dimopoulou D, Ong DSY, Dimopoulou K, Nelson PP, Schweitzer VA, Janocha H, Karofylakis E, Papathanasiou KA, Tsiordras S, De Angelis G, Tholken C, Sanguinetti M, Chung HR, Skevaki C;
TeSt Xpe rt Xp ress Antl g en Xpe rt Xp ress Antl g en Xpe rt Xp ress Antlg en European Society of Clinical Microbiology and Infection Study Group for Respiratory Viruses. Performance of point-of care molecular and antigen-based tests for SARS-CoV-2: a living systematic review and meta-analysis. Clin
Microbiol Infect. 2023 Mar;29(3):291-301. doi: 10.1016/j.cmi.2022.10.028. Epub 2022 Nov 3.
ere o 7.  Centers for Disease Control Virologic Unit, Surveillance and Analytics Team. Percent Positivity of COVID-19 Nucleic Acid Amplification Tests by HHS Region, National Respiratory and Enteric Virus Surveillance System.
SC“S'thlty 98.0%° 74.8%° 100%° 69.0%10 100%? N/A https://data.cdc.gov/Laboratory-Surveillance/Percent-Positivity-of-COVID-19-Nucleic-Acid-Amplif/gvsb-yw6g/about_data. Accessed 6 December 2023.

8.  Centers for Disease Control. 2023 Respiratory Virus Response: Percent of Tests Positive for Viral Respiratory Pathogens. https://data.cdc.gov/Public-Health-Surveillance/2023-Respiratory-Virus-Response-Percent-of-Tests-P/seuz-
cre o s2cv/about_data. Accessed 6 December 2023.
SpeC|f|C|ty 960%6 986%6 1 00%9 97%‘I 0 1 00%9 N/A 9.  Mostafa HH, Carroll KC, Hicken R, Berry GJ, Manji R, Smith E, Rakeman JL, Fowler RC, Leelawong M, Butler-Wu SM, Quintero D, Umali-Wilcox M, Kwiatkowski RW, Persing DH, Weir F, Loeffelholz MJ. Multicenter Evaluation of
the Cepheid Xpert Xpress SARS-CoV-2/Flu/RSV Test. J Clin Microbiol. 2021 Feb 18;59(3):e02955-20. doi: 10.1128/JCM.02955-20.
10. Gentilotti E, De Nardo P, Cremonini E, Gérska A, Mazzaferri F, Canziani LM, Hellou MM, Olchowski Y, Poran |, Leeflang M, Villacian J, Goossens H, Paul M, Tacconelli E. Diagnostic accuracy of point-of-care tests in acute
community-acquired lower respiratory tract infections. A systematic review and meta-analysis. Clin Microbiol Infect. 2022 Jan;28(1):13-22. doi: 10.1016/j.cmi.2021.09.025. Epub 2021 Oct 1. PMID: 34601148.




	Slide 1

