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Summary

Background. The increasing number of cases and hospital admissions due to COVID-19 created
an urgent need for rapid, reliable testing procedures for SARS-CoV-2 in Emergency Departments
(ED) in order to effectively manage hospital resources, allocate beds and prevent nosocomial
spread of infection. The ID NOW™ COVID-19 assay is a simple, user-friendly, rapid molecular test
run on an instrument with a small footprint enabling point-of-care diagnostics.

Methods. In the first wave, outsourced RT-PCR testing regularly required 36-48 hours before
results were available. This prospective study was conducted in the second wave (October 2020-
April 2021) and evaluated the impact the implementation of the ID NOW™ COVID-19 test in the
ED had on clinical care processes and patient pathways. 710 patients were recruited upon arrival
at the ED which included those presenting clinical symptoms, asymptomatic individuals or
persons fulfilling epidemiological criteria. The first anterior nasal swab was taken by trained
nurses in the ambulance or a separate consultation room. The ID NOW™ COVID-19 test was
performed in the ED in strict compliance with the manufacturer's instructions and positive or
suspected cases were additionally tested with RT_PCR (cobas SARS-COV-2 RT-PCR, Roche)
following collection of a second nasopharyngeal NP specimen.

Results. Swabs directly tested with the ID NOW™ COVID-19 test showed a diagnostic
concordance of 98 % (sensitivity 99.59 %, specificity 94.55 %, PPV 97.6 %, NPV 99.05 %) compared
to RT-PCR as reference. The 488 patients that tested positive with the ID NOW™ COVID-19 had a
Ct range in RT-PCR results between 7.94 to 37.42 (in 23.2 % > 30). Two false negative results
(0.28%) were recorded from patients with Ct values > 30. 14 (1.69%) discordant results were
reviewed case-by-case and usually associated with either very early or very advanced stages of
infection. Furthermore, patients initially negative with the ID NOW™ COVID-19 test and admitted
to the hospital were tested again on days 5 and 12: no patient became positive.

Discussion. The ID NOW™ COVID-19 test for detection of SARS-CoV-2 demonstrated excellent
diagnostic agreement with RT-PCR under the above-mentioned patients pathways implemented
during the second wave. The main advantage of the system was the provision of reliable results
within a few minutes. This not only allowed immediate initiative of appropriate therapy and care
for COVID-19 (patient benefit) but provided essential information on isolation and thus available
beds. This drastically helped the overall finances of the department and additionally allowed
more patients to be admitted including those requiring immediate attention; this was not
possible during the first wave since beds were blocked waiting for diagnostic confirmation. Our
findings also show that when interpreting the results, the clinical condition and epidemiological
history of the patient must be taken into account, as with any test procedure. Overall, the ID
NOW™ COVID-19 test for SARS-CoV-2 provided a rapid and reliable alternative to laboratory-
based RT-PCR in the real clinical setting which became an acceptable part of the daily routine
within the ED and demonstrated that early patient management can mitigate the impact of the
pandemic on the hospital.
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Introduction

The SARS-CoV-2 pandemic has been ongoing since January 2020 and identifying patients with
COVID-19 as quickly as possible has been essential for maintaining and optimising care processes
in emergency departments. A timely accurate classification of patients into infectious vs. non-
infectious is essential to avoid nosocomial infections with SARS-CoV-2. Moreover, it enables
acceleration of patient admission as well as a rapid and targeted allocation of patients to

appropriate treatment areas [1, 2].

The Klinikum Hochrhein, has an isolated inpatient area with an intake capacity of up to 46
patients and is located in part of the building with its own access from the outside and thus, can
be easily segregated from the main building. This allows patient pathways (defined as overall
care) to be easily designated upon arrival of the individuals. This separation was highly
advantageous during the pandemic since it provided an immediate solution for isolation. If
demands exceeded the existing isolation capacities, inpatient areas in the main building would

have been reallocated but then would have no longer been available for regular care.

Experiences from the so-called "first wave" of the pandemic in the area surrounding the clinic
(February to May 2020), highlighted that a correct classification of patients is not possible when
solely based on clinical and epidemiological criteria [3]. Real-time PCR has been considered the
gold standard in the diagnosis of SARS-CoV-2 infections but results take at least 24 hours (on
average 36-48 hours) at the Klinikum Hochrhein since this testing has to be outsourced to an
external laboratory. This is actually common practice since most hospitals do not have their own
in-house facilities. During the initial stage of the pandemic, the application of the clinical-
epidemiological algorithms, developed by the Klinikum Hochrhein, led to the isolation of a large
number of patients over at least 24 hours as a precaution even though only 20% were actually
confirmed as a "positive case" [3]. Against a rising tide of incidences and hospital admissions from
Autumn 2020 onwards, there was an urgent need for rapid, reliable testing procedures for
detecting cases of SARS-CoV-2 in our Emergency Department (emergency care level 2). This was
essential since there was an urgent need to allocate beds in a targeted manner, to pool infectious
patients as early as possible and ultimately enable inpatient capacities to be maintained for
regular care outside the pandemic. Thus, we employed the isothermal nucleic acid amplification-

based ID NOW™ COVID-19 assay from Abbotts which is a simple, user-friendly rapid molecular
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NAAT (Nucleic Acid Amplification Technology) test that does not require specific microbiological
equipment or laboratory space. This point-of-care diagnostic device is a molecular isothermal
test based on NEAR (nicking endonuclease amplification reaction) technology, and detects the
RdRP gene of SARS-CoV-2 with a manufacturer's specified limit of detection (LOD) of 125 genome

equivalents/ml [4]. The test results are available after approx. 13 minutes.

Results reported in the literature on the reliability of the system have been variable [5-9].
However, a recent study and review from Farfour et al., showed that when data were assessed
on the basis of CT-values (<35) sensitivity reflected the outcome via PCR [10]. There is a
correlation between how the samples are collected or manipulated and compliance with the
manufacturer's instructions for performing the test [2, 10, 11]. In particular, dissolution of the
sample in a transport medium (VTM) and delayed processing of the sample material (> 2 hour)
significantly impairs the sensitivity of the test [1, 2, 12]. This was recently demonstrated in an ER
setting by Nguyen Van and colleagues using nasopharyngeal (NP) swabs since sensitivity dropped

98.0% to 62.5% when samples were placed in VTM solution and measured 3 hours after collection

[2].

The purpose of this work was to evaluate the ID NOW™ COVID-19 testing platform in comparison
to RT-PCR under real clinical conditions after implementation of the device into the daily
workflow and processes in an emergency department with the aim of reliably identifying
incoming patients with early stages of infection so that informed decisions regarding isolation or

infectious patients could be swiftly implemented.
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Methods

Clinical cohorts, study plan and ethical clearance

The present prospective study was conducted in the period between October 2020 and April
2021 (2" wave) in the Emergency Department at the Klinikum Hochrhein, Waldshut-Tiengen,
Germany. Initially, an algorithm for the testing strategy and patient pathways was developed,

established and implemented (Figure 1).

Figure 1. Testing Strategy and Patient Pathways
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Table 1. Criteria for performing the ID NOW™ Test
1
-%ﬁ& Patients aged 14-100 (median age 63)
Cough, rhintts recruited into the study were included
Dyspnoea
Disturbance of the sense of smell or taste irrespective of the reason for referral to the
Pneumonia
Non-specific symptoms consistent with COVID-19 emergency depa rtment but showed
Tiredness, fatigue, headache
Pain in the limbs symptoms associated with COVID-19 and /
Abdominal pain, diarrhoea
Nausea, vomiting, or a high epidemiological risk (Table 1) [3,
Sore throat
Conjunctivitis 13]. The evaluation of the collected findings
Epidemiological criteria L .
Contact person to a confirmed case (last 14 days) within the scope of the StUdy was carried
Contact to an outbreak event . .
Allocation from a risk facility? out with the consent of the patients and
laccording to Robert Koch Institute [14] .
Ze.g. nursing facility with oc',:urrence of COVID-19 cases Completely anonymlsed'
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Sample collection and testing methods

To obtain material for testing, the sterile foam swab supplied with the ID NOW™ COVID-19 test
(Abbott, Chicago, USA) was used to collect anterior nasal specimens from patients arriving in the
ambulance whilst in a prone position. The patients remained in the vehicle until the results were
available, unless the individual required immediate vital care (e.g. such as shock rooms for heart
attacks) and in those cases, treatment proceeded under full protective measures. For patients
arriving on foot, a separate anteroom of the emergency department was used for initial
diagnostics. Again anterior nasal swabs were collected with the provided sterile foam swab
during an initial clinical assessment by a qualified nurse. All swabs were measured directly via the
ID NOW™ COVID-19 test as point-of-care diagnostics in the emergency department without
further processing or delay. Everyone that was allowed to perform the assays had been
previously instructed on how to use the test by the manufacturer or by trained personnel. The
tests were consistently carried out according to the instructions for use for the ID NOW™.
Following a positive result with the ID NOW™ platform, a second nasopharyngeal swab (viscose
tip, REF 09-812-8052, nerbe plus GmbH, Germany) was obtained within an hour from the patient
for RT-PCR measurements (cobas SARS-COV-2 RT-PCR, Roche), dissolved in 3 ml virus transport
medium and sent to the cooperating laboratory for analysis (Clotten Laborverwaltung GmbH,
Freiburg). On average it took a minimum of 24 hours to obtain the results but in practice it was

usually 36-48 hours.

Statistical analysis

All test results as well as the clinical findings of the patients were documented in the electronic
patient file of our hospital information system. After extraction and completely anonymised
processing of the data, further statistical evaluations were carried out using SPSS v23 software.
The performance data of the ID NOW™ COVID-19 test were calculated in comparison to RT-PCR
as a reference. Deviating results were subjected to a clinical case-by-case examination and
evaluated. In the case of positive results of the RT-PCR, the Ct values were additionally evaluated

as a measure of the viral load present in the sample.
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Results

ID NOW™ COVID-19 test shows high sensitivity in an ED setting.

From a total of 710 symptomatic and true asymptomatic patients, 490 (69 %) were determined
to be positive for SARS-CoV-2 using RT-PCR which included 472 individuals presenting symptoms
or had been exposed and at least 18 asymptomatic (e.g. staff). The manufacturer's information
on the time required to obtain a result proved to be correct for negative results. For positive
results, data were often available after just a few minutes (2 to 5) which further accelerated
patient pathways. 488/490 (99.6%) of on-site tested samples were positive for the ID NOW™
COVID-19 test. The Ct values in the confirmatory RT-PCR provided an indication of the viral load
which was between Ct values 7.94 and 37.42 (mean 24.41, Figure 2).

Figure 2. Comparison of Ct Values for Positive RT-PCR Results
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In 113 samples (23.2%), the Ct value was above 30 and thus above the threshold specified by the
Robert Koch Institute for possible de-isolation of the patients since the viral load in these samples

was clearly below 1x10° genome copies per ml [14].
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During the study period, a total of 39 individuals presented infections with a variant of concern
(VOC) and had corresponding Ct values between 14.18 and 30.66. Following genome sequencing
it was determined that 37 cases presented B.1.1.7 (alpha variant) and 2 cases of B.1.351 (beta
variant). All patients with confirmed VOC tested positive with the ID NOW™ COVID-19 test on
arrival at the Emergency Department. 2 samples tested false negative with the ID NOW™
platform and on further evaluation, the corresponding Ct values determined in the RT-PCR were

30.78 and 33.73.

Thus, the overall diagnostic agreement of the test procedure was 98 % and applying Cohen's
Kappa as a measure of interrater reliability was calculated to be 0.95 (95 % CI 0.93 - 0.98) (Table
2).

Table 2. Performance data of ID NOW™ COVID-19 test with reference RT-PCR
Key Parameters Value 95 % confidence interval
Sensitivity 95.59 % 98.53 —95.95
Specificity 94.55 % 90.67 —97.15
Positive predictive value 97.60 % 55.85—98.75
Megative predictive value 99.05 % 56.60 —959.88
Diagnostic agreement 0.980
Positive percentage match 0.956 0.985—1.000
Megative percentage match 0.945 0.907 —0.5972
Cohen's Kappa 0.95 0.93-0.92
Positive diagnostic likelihood ratio 18.26 10.53—31.65
Megative diagnostic likelihood ratio 0.004 0.001—0.017

According to Landis and Koch, this corresponds to an "almost perfect agreement" [14]. The
sensitivity of the ID NOW™ COVID-19 test was 99.59 % (95 % Cl 98.53 - 99.95), the specificity
94.55 % (90.67 - 97.15). The positive predictive value was calculated to be 97.6 % (95.85 - 98.75),
the negative predictive value with 99.05 % (96.6 - 99.88). Likelihood ratios in evidence based
medicine are a means to assess the value of a particular diagnostic test and use sensitivity and
specificity to determine if a condition truly exists. In the settings here, the positive diagnostic
likelihood ratio (DLR+) was 18.26 (10.53 - 31.65), and the negative likelihood ratio (DLR-) was
0.004 (0.001 - 0.017).

Understanding false positive and false negative results when determining the clinical picture
14 cases from 710 patients presented discrepancies between results detected with the ID NOW™

COVID-19 assay performed directly in the Emergency Department and the RT-PCR performed in
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our collaborating laboratory (false negative 2 (0.28%); false positive 12 (1.69%)). These cases
were then subjected to clinical and epidemiological case-by-case review and evaluation (Table

3).

Table 3. Clinical and epidemiological testing of discordant test results
ID NOW™ false negative
Mo. Facts Evaluation
1  Clinical-epidemiological' confirmed COVID-19; onset of disease > 10 COVID-19, late
days prior to admission and testing; AG rapid test negative. stage
2 Clinical-epidemiologically! confirmed COVID-19; detection via RT-PCR  COVID-18, late
25 days prior to admission and testing; AG rapid test negative. stage
ID NOW™ false positive
Mo. Facts Evaluation
3  Close contact with a person with a confirmed infection; tested COVID-19, very
negative on admission (incubation period); ID NOW™ positive 2 days early stage.
after admission.
4  Close contact with a confirmed case (spouse); ID NOW™ positive on COVID-19, very
admission; AG rapid test negative. early stage.
5 Concomitant  symptoms  compatible  with  COVID-15; Symptomatic,
epidemiologic context unclear; AG rapid test negative. unexplained
6 [Epid emlﬂloglcallv ccnﬁrlined CD‘I.F!D—.:LE: detectfcn via ET-PCR State after Covid-19
approximately 28 days prior to admission and testing; AG rapid test
negative. COVID-189,
7  Clinically indubitable COWID-19; ID NOW™ and rapid AG test Advanced
positive on admission; ill for several days; pneumegenic sepsis.
8  Patients from a high-risk institution with an outbreak; AG rapid test State after infection
negative; exact anamnesis not possible. with few symptoms
9  Patients from a high-risk institution with an outbreak; AG rapid test State after infection
negative; exact anamnesis not possible with few symptoms
10 .ﬁ.s'fm[_::tt:rmahc; epidemiologic context unclear; AG rapid test Unsettled
negative,
11 Patients from a high-risk institution with an outbreak; AG rapid test Infection with few
negative; exact anamnesis not possible. symptoms
12  Anamnestic COVID-19 confirmed; detection wvia RT-PCR ]
. ] o ) ) State after Covid-15
approximately 35 days prior to admission and testing; AG rapid test
negative.
12 Anamnestic COVID-19 confirmed; detection wvia RT-PCR )
. ] o ) ) State after Covid-19
approximately 30 days prior to admission and testing; AG rapid test
negative. .
14  Anamnestic COVID-159 confirmed; detection via RT-PCR approximately State after Covid-13
4 months prior to admission and testing; AG rapid test negative.
AG: Antigen
laccording to Robert Koch Institute [14]

Both patients with a false negative ID NOW™ test were admitted to the hospital because of
respiratory symptoms. In both cases, infection with SARS-CoV-2 had been confirmed by RT-PCR

more than 10 days (patient 1) and 25 days (patient 2) before admission.
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The RT-PCR performed on admission showed Ct values above 30 in each case as an indication of
alow viral load in the smear material, which was related to the previously known, longer-standing
infection. An assumed heterogeneity of the low viral load between the two smears could be an
explanation as for the results. A supplementary antigen rapid test (SARS-COV-2 Rapid Antigen

Test, REF 9901-NCOV-01G, Roche) carried out in parallel was negative in both cases.

Among the patients with a primary false positive result with the ID NOW™ COVID-19 test, 3
observations occurred repeatedly: i) a past infection with SARS-CoV-2 (n=4), ii) infections in the
very early stage which were in close contact to confirmed cases (n=2) and iii) patients referred
from a care facility that had had a significant outbreak but from which a reliable history was not
possible (n=3). Patients referred from a nursing facility were hospitalised for reasons unrelated
to COVID-19. It stands to reason that they had experienced low-symptoms and therefore
infections had gone unnoticed. We hypothesise that these 9 patients also experienced random

heterogeneities between smears at low viral loads.

One patient was admitted with a clinical, epidemiological and radiologically proven advanced
COVID-19 disease state. The exact onset of symptoms could not be determined but the result of
the ID NOW™ COVID-19 test as well as the rapid antigen test (SARS-COV-2 Rapid Antigen Test,
REF 9901-NCOV-01G, Roche) were positive on admission. When the negative result of the RT-
PCR arrived, the patient had already died due to multi-organ failure upon onset of pneumogene
sepsis, so that a repeat examination could not be performed. It is possible that a low viral load
was already present in this case, although errors in the pre-analysis cannot be ruled out. In 2
cases, reasons for discrepant examination results could not be conclusively clarified, of which 1

patient showed symptomatology compatible with COVID-19.

10
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Discussion

As an emergency department and primary point of contact for all emergency patients, rapid and
reliable detection or exclusion of SARS-CoV-2 infection is imperative to ensure early and
appropriate patient management and to prevent nosocomial spread of the infection.
Confirmation of results by RT-PCR regularly took between 36-48 hours whereas the performance
of the ID NOW™ COVID 19 test in the context of this study often required less than the stated 15
minutes. The test was carried out by trained nursing staff and integrated into the clinical process
of admitting emergency patients, was well accepted by staff and considered “normal routine”

after a few weeks demonstrating that the obtained results were reliable and trustworthy.

The performance data acquired during this study are excellent in terms of both positive and
negative prediction compared to RT-PCR and show almost complete diagnostic agreement. The
analysis of cases with discordant results suggests a connection with a very early or far advanced
stage of infection with considerable fluctuations in the number of SARS-CoV-2 genome copies in
the test material, whereby an influence on the results by pre-analytical factors cannot be
completely ruled out either. Both cases, initially classified as "false negative", showed Ct values
>30 in RT-PCR, which corresponds to a viral load clearly below 1x10° genome copies per ml [13].
In accordance with current publications, we assume that these patients can be considered as not
(anymore) infectious at the time of testing [15-18]. In addition, 18 asymptomatic cases were
caught by the ID NOW™ platform; these were random individuals and staff members that had
had a positive antigen test or been in close contact with a positive case. All cases were confirmed
positive through an additional PCR test. Moreover, individuals that initially tested negative in this
study but remained in the hospital were also negative 5 or 12 days later since control testing was
carried out with further ID NOW™ COVID-19 tests. Even though no significance can be deduced
from these observations it clearly indicates the reliability of the ID NOW™ system even in

asymptomatic persons.

In contrast to the majority of previously published studies, the data presented here were
obtained under real clinical conditions within the framework of a structured algorithm and in
strict compliance with the manufacturer's instructions. Here there was no dissolution of the
specimen in transport medium and/or delayed analysis (> 2 h), which have been practised

elsewhere and ultimately represent an "off-label use". Such methods have been shown to

11
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significantly impair the reliability of the method [7, 11, 19-23]. A recent study from Nguyen Van
and colleagues proved this in a real-life setting in an ED: placing specimens in transport medium
and testing hours later reduced the sensitivity of the test by 35.5% [2]. As with all molecular
biological tests for SARS-CoV-2, the results must always be evaluated in the context of the clinical
picture and epidemiological history of the patient in order to arrive at a robust clinical decision.
Taking this into account, results obtained from the ID NOW™ COVID-19 test and RT-PCR should
be considered equivalent. Whereby RT-PCR requires considerably more time until the results are
available, the ID NOW™ COVID-19 test provides initial data within 15 minutes. The ID NOW™
COVID-19 test also fulfils the requirements of the official case definition by the Robert Koch

Institute [24], so that RT-PCR is dispensable as a pure confirmatory test.

The testing strategy that was applied during this study in the second wave required specimens
to be collected in the ambulance or a separate room for walk-ins. Following a brief training of
staff on using the device testing ran smoothly in day to day operations. Moreover, the
implementation of the test in our clinical processes consistently allowed the correct classification
of patients within minutes, allowed immediate decisions regarding whether to isolate or cohort
individuals alongside separating patients' pathways. Furthermore, later in the course of the
disease, a decision to remove isolation and discharge to a care facility could be based on ID
NOW™ COVID -19 testing. This was in drastic contrast to the process during the first wave were
RT-PCR results could take up to 48 hours. During this time, the positive patient had to be isolated
in a separate room which impacted the hospital further since patients were then turned away
due to lack of space and moreover, patients in urgent need of isolation could not be admitted. It
is estimated therefore that adding the ID NOW™ platform not only accelerated patient
placement, care and therapy but reduced hospital costs by 300-400 Euro (price of room blocking
for 24 hours) per suspected patient. Thus, it is anticipated that this reliable point-of-care testing
will result in an overall economic benefit through the avoidance of bed blocks due to individual
isolations and more targeted use of inpatient resources, which would have to be quantified in

further studies.

The present data stem from a single-centre evaluation of the ID NOW™ COVID-19 test for SARS-
CoV-2 in emergency patients. Transferability to other patient groups and departments needs to

be assessed. With regard to protection against nosocomial spread of infection, the ID NOW™
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COVID-19 test, like any other diagnostic test procedure, may have a "blind spot" when the patient
is admitted to the hospital for other reasons and is still in the incubation phase at that time. We
therefore consider it useful to repeat the test on the 3™ and 5% day of the inpatient stay in non-
isolated patients and as commented above, none of the originally negative patients became
positive on days 3 and 5. Moreover, the analysis of discordant results in our study shows that
each test resulting in a positive SARS-CoV-2 outcome must always be evaluated in the context of
clinical symptoms and anamnesis, regardless of the method. In particular, it must be taken into
account that in very early and very late phases of infection, the viral load in the smear material

is subject to strong fluctuations.

The ID NOW™ COVID-19 test is a safe molecular method in the primary diagnosis of an infection
with SARS-CoV-2 and for the management of clinical processes, even taking into account the
official case definition. However, a supplementary RT-PCR is required if a Ct value or the
detection of a viral variant appears to be significant in a specific case. Ultimately, the concrete
benefit of point-of-care diagnostics depends largely on the organisation of the emergency
department and the deployment of trained staff but during the second wave of infection proved

invaluable in stream-lining patient pathways, immediate therapy and cost-effectiveness.
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Conclusions

In view of the high number of patients and the resulting pressure on the healthcare system, there
is an urgent need for user-friendly, fast and safe point-of-care diagnostics. The present
prospective evaluation of the ID NOW™ COVID -19 test for SARS-CoV-2 in a real clinical context
within an emergency department shows that this platform provide a very fast and reliable
alternative to a laboratory-based RT-PCR and enables appropriate patient management already
at the time of admission and the avoidance of nosocomial infections. Through targeted use of
the hospital's inpatient resources, the impact of the pandemic could be mitigated and standard

care largely maintained.
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