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Abstract

Introduction: The use of rapid molecular testing for influenza diagnosis is becoming

increasingly popular. Used at the point of care or in a clinical laboratory, these tests

detect influenza A and B viruses, though many do not distinguish between influenza

A subtypes. The UK Severe Influenza Surveillance System (USISS) collects surveil-

lance data on laboratory-confirmed influenza admissions to secondary care in

England.

This study set out to understand how rapid influenza molecular testing was being

used and how it might influence the availability of subtyping data collected on

influenza cases admitted to secondary care in England.

Methods: At the end of the 2017/2018 and 2018/2019 influenza seasons, a

questionnaire was sent to all National Health Service Hospital Trusts in England to

evaluate the use of rapid influenza testing. Surveillance data collected through USISS

was analysed from 2011/2012 to 2020/2021.

Results: Of responding trusts, 42% (13/31) in 2017/2018 and 55% (9/17) in

2018/2019 used rapid influenza molecular tests, either alone or in combination with

other testing. The majority of rapid tests used did not subtype the influenza A result,

and limited follow-up testing occurred.

Surveillance data showed significant proportions of influenza A hospital and intensive

care unit/high dependency unit admissions without subtyping information, increasing

by approximately 35% between 2012/2013 and 2020/2021.

Conclusions: The use of rapid influenza molecular tests is a likely contributing factor

to the large proportion of influenza A hospitalisations in England that were

unsubtyped. Given their clear clinical advantages, further work must be done to rein-

force these data for public health through integrated genomic surveillance.
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1 | INTRODUCTION

The use of rapid molecular testing methods for influenza diagnosis is

becoming increasingly popular to help in the management of patients

who present with symptoms compatible with influenza. Such methods

used at the point of care (POC), that is, at the bedside, or in a clinical

laboratory, can provide results in a relatively short and clinically rele-

vant time period, often in less than 60–90 min,1–3 and faster than

conventional techniques.4 Early diagnosis of influenza can facilitate

early initiation of antiviral treatment and rapidly guide implementation

of recommended infection and prevention control measures.4,5

These tests are most commonly nucleic acid amplification based

(NAAT) and detect influenza A and B viruses, though not all have the

capability for subtyping of seasonal influenza A type viruses. These

rapid NAATs have improved sensitivities compared to rapid antigen

detection tests, and for some rapid NAATs, this is similar to those of

real-time polymerase chain reaction (RT-PCR) assays.3,4 The use of

rapid influenza testing may, however, have potential negative

implications for traditional epidemiological surveillance including the

capturing of results, the reduced availability of influenza A subtyping

information, and the referral of samples for onward testing including

virus characterisation.

The UK Severe Influenza Surveillance System (USISS) was

established following the 2009 pandemic to monitor severe seasonal

influenza.6 The system collects surveillance data on laboratory con-

firmed influenza admissions to secondary care in England through two

schemes: the mandatory and the sentinel schemes (Scheme 7). The

system aims to monitor the impact of influenza on the population and

describe the epidemiology of severe influenza in time, place, and

person.7 The impact of the use of rapid influenza testing on the sur-

veillance of severe influenza collected by this scheme is currently

unknown.

The purpose of this study was to evaluate the use of rapid testing

in secondary care in England and to understand how its use might

influence the availability of subtyping data collected on influenza

cases admitted to secondary care in England.

2 | METHODS

The USISS Mandatory and Sentinel hospital networks have operated

fully since the 2011/2012 influenza season. The USISS Mandatory

scheme is a mandatory collection of the weekly number of laboratory

confirmed influenza admissions to intensive care units (ICUs) and high

dependency units (HDUs) by age group and influenza type and sub-

type from all National Health Service (NHS) Hospital Trusts in

England. The Sentinel scheme collects the weekly number of labora-

tory confirmed influenza admissions at all levels of care, by age group

and influenza type and subtype from a sentinel network of NHS Hos-

pital Trusts in England. The recruitment of NHS Hospital Trusts into

the Sentinel system has been described elsewhere.8

A laboratory-confirmed hospitalised case was defined as any per-

son who was hospitalised and had laboratory-confirmed influenza A

(A(H1N1)pdm09, A(H3N2) or subtype unknown) or influenza B infec-

tion. For the purposes of ICU/HDU surveillance, a confirmed case

was defined as any person who was admitted to ICU/HDU and had

laboratory-confirmed influenza A (A(H1N1pdm09), A(H3N2) or sub-

type unknown) or influenza B infection.

During the study period (2011/2012 to 2020/2021), both collec-

tions ran from the beginning of October (week 40) to mid-May (week

20) and were web based, with NHS Hospital Trusts reporting data

through online web portals. The legal basis for the USISS Mandatory

scheme is sections 254(1) and (6); 260(2)(d); 261(3); and 304(9), (10)

and (12) of the Health and Social Care Act.9

At the end of the 2017/2018 and 2018/2019 influenza seasons,

a questionnaire was sent to all participating NHS Hospital Trusts. The

questionnaire included questions on the types of diagnostic testing

for influenza used in Trusts and, in particular, their use of rapid influ-

enza molecular tests (i.e. those with results in a short and clinically rel-

evant time period). The 2018/2019 questionnaire was extended to

include questions on the capability of the rapid influenza tests to pro-

vide subtyping information along with follow up questions regarding

the referral of samples for follow up testing and the reporting of these

results for trusts using rapid tests that did not provide subtyping

information.

In 2017/2018, the survey was emailed to all participating Manda-

tory trusts as a Microsoft Word document, and Trusts were asked to

return it by email. In 2018/2019, the survey was administered via an

online survey tool, the link for which was emailed to all participating

trusts (from the mandatory and sentinel schemes). Emails in both sea-

sons were sent to known contacts from the participating trusts, often

those with responsibility for submitting data to the schemes during

the season, and reminder emails were sent to optimise response rates.

3 | RESULTS

3.1 | Survey results

In 2017/2018, the survey was sent to 144 NHS Hospital Trusts par-

ticipating in the Mandatory USISS scheme, and in 2018/2019, the sur-

vey was sent to 143 NHS Hospital Trusts (including to contacts from

both the Mandatory and Sentinel trusts). The response rate for both

seasons was 22% (n = 31) with representation from all regions and

trust types in England. Fifteen trusts completed the surveys in both

seasons. Trust size (number of beds) in participating trusts ranged

from 143 to 2000 in both seasons with a median of 857 in

2017/2018 and 787 beds in 2018/2019. In 2018/2019, the median

number of patients tested for influenza in all settings (including Acci-

dent and Emergency, hospital wards and ICU/HDU) was 1751 with a

range of 142 to 5790 patients per trust, among the 23 trusts who

responded to this question.

In 2017/2018, rapid influenza tests used in any setting

(i.e. clinical settings and/or in the laboratory), whether alone or in

combination with routine laboratory testing, were used in 42%

(13/31) of responding trusts. The 39% of responding trusts (12/31)
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reported using only multiple patient, batched/routine testing in local/

host laboratory, and the remaining 19% (6/31) reported using multiple

patient batched/routine testing in another laboratory/outside host

trust. In 2018/2019, rapid influenza tests used in any setting, whether

alone or in combination with routine laboratory testing, had increased

to 55% (17/31) of responding trusts. 23% of responding trusts (7/31)

reported using batched/routine testing in local/host laboratory only,

and 16% (5/31) reported using batched/routine testing in another lab-

oratory/outside host trust. The remaining 6% reported using either a

combination of multiple patient batched/routine testing in local or

non-local laboratory or other test type.

In 2018/2019, of those responding trusts who used rapid influ-

enza tests (whether alone or in combination with other routine labora-

tory testing), 53% (9/17) said that the type of rapid test used did not

subtype the samples tested. Of these trusts, 56% (5/9) said that no

follow up testing/confirmation/subtyping was carried out on these

samples.

In the 2017/2018, 29% (9/31) of trusts stated they had plans to

increase rapid influenza testing in the 2018/2019 influenza season.

By 2018/2019, this has increased to 48% of trusts reporting an

increase in rapid influenza testing year on year within their trust

(15/31) with 48% also stating that the trust has plans to increase rapid

influenza testing for the forthcoming influenza season (15/31).

3.2 | Surveillance results

Surveillance data from 2011/2012 to 2020/2021 showed varying

proportions of laboratory confirmed hospitalisations and ICU/HDU

admissions without influenza A subtyping information. The proportion

of influenza A admissions with unknown subtype have been

increasing through both USISS schemes in recent seasons (Figure 1).

Generally, a greater proportion of influenza A ICU/HDU admissions

(reported through the mandatory scheme) had missing subtype infor-

mation compared with influenza A hospitalisations (reported through

the sentinel scheme) (Figure 1).

The first year of the operation of the systems was 2011/2012.

From 2012/2013, when the system was embedded, the proportion of

influenza A ICU/HDU admissions with unknown subtype increased

from 48.3% to 86.0% in 2020/2021, and the proportion of influenza

A hospitalisations with unknown subtype increased from 36.7% to

72.0% in the sentinel system (Figure 1).

4 | CONCLUSIONS

Data collected through the hospital-based surveillance system, USISS,

since its conception has allowed for inter-seasonal comparisons of

influenza and has provided a unique opportunity to describe the epi-

demiology of severe influenza in England. This study has demon-

strated, through the results of a survey sent to participating USISS

trusts in England over two influenza seasons, that the use of rapid

influenza molecular testing, either alone or in combination with other

testing, is now prevalent amongst NHS Hospital Trusts in England.

Furthermore, the majority of Trusts reported an increase in rapid test-

ing over two seasons within their Trusts with the majority planning to

continue increasing their use in the subsequent influenza season. This

increase coincides with an increase in the proportion of unsubtyped

influenza A reports from the hospital and ICU reporting systems.

Large overall increases were observed over the study period with high

proportions of unsubtyped influenza A reports from both schemes by

the end of the study period. This is despite low influenza activity in

the last two seasons due to the COVID-19 pandemic. In Europe, a

similar picture of lack of influenza A subtyping for laboratory con-

firmed cases in ICU can be seen in this current influenza season.10

The survey also highlighted that when rapid influenza testing was

used, just over half of the tests used did not subtype the influenza A

positive samples and few of these samples were referred for any

follow-up testing or confirmation. Of those samples that were

referred for follow-up testing, it is unknown to what extent confirma-

tory results were received back and whether hospital Laboratory

Information Management Systems (LIMS) were updated. Lack of

F I GU R E 1 Proportion of
influenza A results with unknown
subtype by influenza season and
surveillance system, 2011/2012 to
2020/21
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subtype information affects the accuracy of epidemiological analysis

of the impact of different influenza subtypes on disease burden,

epidemic thresholds for defining severity, and may affect the

parameterisation of dynamic models that may be used to assess influ-

enza transmission.

Such challenges of rapid tests from a surveillance perspective

have been documented elsewhere.11,12 In particular, rapid tests were

introduced in Scotland in 2017/2018 when moderate to high levels of

influenza activity were putting pressure on bed occupancy within the

hospital system. Whilst this was found to have a positive impact on

local bed occupancy and treatment and infection control measures,

due to a lack of provision to enable the results of the rapid tests to be

captured by the Scottish national surveillance system, there was a loss

of data to the national surveillance system.12 In the 2018/2019 sea-

son, most positive results were believed to be captured by the

national system; however, the same was not thought to be true of

negative results, with a sizable proportion of negative results not

being captured by the national system.12

This study is limited by the low response rates to the surveys.

However, the sampling frame was large, leading to a reasonable num-

ber of sampled sites for the purposes of this study. A better response

rate may have enabled questions around the reporting of subtyping

results from referred samples and potential for duplication of

reporting to be answered, along with more information about the

location of patients when respiratory samples were collected for rapid

influenza testing such as Emergency Departments, hospital wards or

ICU/HDU, and the type of respiratory specimens collected such as

upper respiratory tract only, or both upper and lower respiratory tract

specimens. Another possible limitation is the lack of anonymisation of

the survey which may have meant that trusts hesitant to admit prac-

tice might have been less likely to complete the survey.

This increase in use of rapid influenza testing poses a number of

possible benefits as well as some challenges from a surveillance per-

spective (aside from the potential clinical and hospital management

advantages). Notably, the increase in rapid testing may result in a

more complete and timely picture of the epidemiology of severe

influenza in England. In the United States (US), a retrospective study

demonstrated that POC testing had the potential to generate an early

alert signal before the epidemic onset of influenza in the community

and ahead of traditional surveillance methods.13 However, a key chal-

lenge that is posed by rapid influenza testing is the potential for an

increase in the number of samples from severe cases that remain

unsubtyped. The USISS data included in this study have demon-

strated that a significant proportion of influenza A admissions remain

unsubtyped on an annual basis, and this proportion has gradually

increased in the most recent seasons, including those where there

was limited influenza activity due to the COVID-19 pandemic.

Despite this, the increasing trend has not been entirely progressive

over time and differed slightly between the two reporting schemes.

Several reasons may have influenced these trends including changes

in diagnostic assays, practice of reporting trusts such as capacity

issues, updating of results once a subtyping result was available and

the evolution of LIMS systems over time. The COVID-19 pandemic is

likely to have impacted the testing landscape further for influenza

with hospitals now routinely using rapid POC tests to detect

SARS-CoV-2 as well as the development of multiplex RT-PCR assays

and rapid antigen tests. Since hospitals are now routinely using rapid

POC tests for COVID-19, they may be more likely to expand the use

of rapid testing to include influenza, and the development of tests

that can distinguish between SARS-CoV-2 and influenza may increase

this likelihood further. An additional limitation of the use of rapid

tests for secondary care surveillance is the potential for false-negative

results given that progression to severe disease can occur late in

illness when rapid tests may lack the sensitivity to be able to detect

infection.

The clinical advantages of rapid tests in acute hospital settings

are clear, potentially enabling patients to be more rapidly triaged,

opportunities for nosocomial transmission reduced and timely clinical

management interventions to be implemented,14–16 and we have

demonstrated increasing use of these tests within secondary care in

England. We have also demonstrated a large proportion of influenza A

surveillance reports for which subtyping information is not available.

The increasing adoption of rapid tests is likely to be an important

explanatory factor. The need for further sampling or additional work

on samples may be reducing specimen referrals for subtyping and

affecting data flows for national surveillance. Hospital trusts in

England should continue to be encouraged to ensure that all test

results are integrated into local LIMS systems and that subtyping is

performed locally, where possible, or regionally. Reinforcing the

importance of contributing samples and data for public health surveil-

lance is the key for forming a more complete picture of circulating

influenza subtypes and strains associated with severe outcomes

alongside the development and use of rapid tests that have the ability

to identify influenza A virus subtypes.
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