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Abstract

Objective: We sought to evaluate the test characteristics of Abbott ID-Now as a

screening tool compared to polymerase chain reaction (PCR) testing for identification

of COVID in an asymptomatic emergency department population.

Methods:Weperformedaprospective studyenrolling a convenience sampleof asymp-

tomatic patients presenting to a single academic emergency department (ED) who

received simultaneous testing with ID-Now and PCR per standardized ED protocols.

Sensitivity, specificity, andpositive andnegativepredictive value (PPV,NPV)of ID-Now

were calculated compared toPCR. Stratified analysis by cycle threshold (Ct) valueswas

also performed, defined as high viral load (Ct< 33) and low viral load (Ct≥ 33).

Results:A total of 3121 patients were enrolled, of whom2895 had valid results for ID-

NowandPCR.COVIDprevalencewas 2.6%. ID-Nowhad a sensitivity of 85.1% (95%CI

75.9% to 92.7%) and a specificity of 99.7% (99.5% to 99.9%). PPV and NPV were high

at 87.5% (83.1% to 96.1%) and 99.6% (99.3% to 99.8%). Stratified analysis by low and

high Ct values demonstrated reduction in sensitivity in patients with low viral loads:

91.7% (81.6% to 97.2%) in lowCt value patients versus 58.3% (27.7% to 84.8%) in high

Ct value patients.

Conclusions: ID-Now had excellent performance in asymptomatic ED patients with a

low rate of false positives. Cycle threshold analysis suggests a relationship between

viral load and ID-Now sensitivity. Given its speed and performance in this population,

ID-Now should be considered an excellent tool to support clinical decision-making in

ED populations.
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1 INTRODUCTION

1.1 Background

The emergence and spread of severe acute respiratory syndrome

coronavirus-2 (COVID) represent a challenge for clinical laboratories

and emergency departments, where timely and reliable diagnostic

information is crucial for safe and high-quality care. To augment test-

ing capabilities, a number of diagnostic tests havebeen approvedunder

Emergency Use Authorization by the Food and Drug Administration.

The current standard of care testing involves reverse transcription-

polymerase chain reaction (RT-PCR) and although improvements have

been made in availability and speed of COVID testing, the turnaround

time of 4 hours ormore is too long for timely decision support in a vari-

ety of clinical situations in the ED, including patient cohorting in shared

spaces, periprocedural testing for emergent operations, and the timely

discharge of patients to congregate living settings. The Abbott ID-Now

COVID assay uses isothermal nucleic acid amplification of the RNA

polymerase viral target with a manufacturer published limit of detec-

tionof 125genomeequivalents/ml. It is designedas apoint-of-care test

(POCT) with a turnaround time of 5–13minutes and can be performed

by testing operators deemed competent after a brief training.

1.2 Importance

Use of the ID-Now offers an important opportunity for timely diag-

nosis, with the potential to mitigate infectious risk to others by iden-

tifying and isolating asymptomatic patients from shared waiting and

treatment areas. A few studies have examined the performance of ID-

Now compared to standard-of-care testing modalities and reported

sensitivities from 75% to 93%.1–4 However, existing literature focuses

on symptomatic patientswith clinical concern for COVID infection and

uses swabs in viral transport media, whereas the currently approved

protocol for the ID-Now is a dry nasal swab. A recent study also raised

concerns about the sensitivity of the ID-Now for patients with low

viral loads; 33%–45% of patients with low viral loads were considered

falsely negative.5

Thus, reevaluation of the ID-Now in an asymptomatic patient pop-

ulation, using the manufacturer-indicated dry nasal swab, was per-

formed to improve our understanding of this assay and justify its use

in clinical settings, particularly in the ED.

1.3 Goals of this investigation

The objective of this study was to determine the diagnostic perfor-

mance of the ID-Now COVID-19 assay for the evaluation of asymp-

tomatic ED patients compared to the current gold standard RT-PCR

testing. Specifically, we determined the sensitivity, specificity, likeli-

hood ratios (LR), and positive and negative predictive values (PPV,

NPV) of the ID-Now. We also determined these metrics in those with

low and high viral loads as defined by cycle threshold (Ct) values above

and below 33.

The Bottom Line

With the advent of new technology, isothermal nucleic acid

amplification for ribonucleic acid (RNA) polymerase, detec-

tionof SARS-CoV-2 infection canbedone at thebedside. This

study looked at performance of the Abbott ID-Now in 2895

asymptomatic adult emergency department patients and,

compared to routine lab reverse transcription-polymerase

chain reaction, showed the test had a sensitivity of 85% (95%

CI 76% to 93%) and specificity of 99.7% (99.5% to 99.9%).

2 METHODS

2.1 Study design

We conducted a retrospective study of the ID-Now in patients pre-

senting to a single ED at a large, tertiary care hospital. We collected

data from our electronic medical record via convenience sampling dur-

ing a 5-month period from July 23, 2020 toDecember 14, 2020.During

this time period, citywide mask mandates and closure of non-essential

businesses were in place, and the overall prevalence of COVID infec-

tion in the citywas low.Our studywas approved by institutional review

board andwe adhered to Standards for Reporting Diagnostic accuracy

studies (STARD) reporting guidelines. The study took place at Univer-

sity ofCalifornia at SanFrancisco (UCSF)Medical Center, an urban aca-

demic ED caring for approximately 45,000 patients annually.

2.2 Selection of participants

Adult participants (over age 18 years) were all patients presenting to

the ED during the specified dates who were tested with both ID-Now

and RT-PCR as part of standard ED protocol. According to this proto-

col, the triagenurseor physician screenedall patients forCOVIDsymp-

toms (defined as fever, respiratory symptoms, diarrhea, or myalgias)

or for a known COVID-positive contact. Those without COVID symp-

toms or a known COVID-positive contact were determined to be low

risk. Patients with low concern for COVID infection and those meet-

ing the following criteria received both ID-Now and RT-PCR testing,

with swabbing performed simultaneously: patients triaged to shared

rooms (including the observation unit or hallway beds), patients unable

to self-isolate (congregate living, experiencing homelessness, dialysis)

and patients whose estimated waiting room time exceeded 1 hour. We

excluded patients who did not obtain both tests.

2.3 Test methods

ID-Now (Index test) was performed by ED nurses or patient care tech-

nicians (PCTs) who had completed standardized training in accordance

with manufacturer recommendations. Samples were collected via
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mid-turbinate dry nasal swab and tested immediately using the ID-

Now instrument, located in the ED.

RT-PCR (reference test) was performed by ED nurses or PCTs who

used nasopharyngeal swabs placed in viral transport medium. Sam-

ples were processed at 1 of 2 USCF clinical laboratories using one of

two RT-PCR platforms, Diasorin Simplexa or Genmark ePlex assays,

considered equivalent for the purposes of clinical practice and this

analysis. Samples were processed for RT-PCR testing using standard

procedures and reported in the patient record as the reference test

result.

For each test, three outcomes were possible: positive, negative,

or indeterminate. Patients with indeterminate ID-Now results under-

went repeat testing after cleaning the machine, and if indeterminate

a second time were reported as such—all POCT indeterminate results

underwent confirmatory RT-PCR testing. Those performing the ID-

Now index test had no knowledge of the patient’s RT-PCR result, and

staff performingRT-PCR testingdidnothaveaccess to results ofPOCT.

2.4 Analysis

Diagnostic accuracy of the ID-Now index text was determined by cal-

culating sensitivity, specificity, PPV, NPV, and LRs, along with 95% con-

fidence intervals (CIs), using RT-PCR as the reference standard for

COVID infection. The MedCalc statistical calculator was used for all

test statistic calculations.6

In a secondary analysis, chart review was conducted on all patients

with discordant results (RT-PCR positive and ID-Now negative or vice

versa) to evaluate test characteristics of ID-Now using clinical review

as gold standard for COVID infection. Chart review was conducted

by a single study investigator, who evaluated the electronic medical

record of the encounter in which the patient received COVID test-

ing, searching for either a documented note by an infectious disease

consultation team who evaluated the patient, or for a discharge sum-

mary from the inpatient hospital medicine team. If either the infec-

tious disease consult note or the discharge summary listed COVID

as the clinical diagnosis, it was considered a positive gold standard

result.

Given concern about performance of ID-Now in patients with a low

viral load, subgroup analysis was performed. Cycle threshold values

were obtained from patients with positive RT-PCR results and cat-

egorized into low viral load (defined as Ct ≥ 33) or high viral load

(Ct < 33). Selection of 33 as the threshold value was made in consul-

tation with colleagues from the UCSF microbiology laboratories and

based on available prior literature.5 Test characteristics of ID-Now,

including sensitivity, specificity, PPV and NPV, and LRs were recalcu-

lated stratified by low versus high viral load.

Before data collection, sample size calculation was performed esti-

mating 70 positive patients necessary to estimate a sensitivity of 80%

with a 95%CI 70%–90%.We chose 80% sensitivity based on estimates

from prior studies.3,7 As our prevalence of positive participants was

low, we estimated that we would have sufficient numbers of negative

participants for the specificity calculation. 2,4,7

TABLE 1 Baseline patient demographics

Characteristic N= 2895

Age (y) (Mean SD) 52.7 (19.7)

Female (N, %) 1380 47.6

Disposition (N, %)

Admit 780 26.9%

Discharge 1775 61.3%

Operating room 28 1.0%

Other 312 10.8%

3 RESULTS

3.1 Participants

Over the study period, there were 3121 eligible patients, of whom

2895 had valid results for both the index and reference tests—226

patients had POCT results but not RT-PCR results because of a change

in ED protocol during data collection and were excluded. Seventy-four

patients tested positive by RT-PCR for an overall COVID prevalence

of 2.6%. Participant flow per STARD criteria is outlined in Figure 1.

Baseline patient characteristics include a mean age of 52.7 (SD 19.7),

47.6% female, and EDdisposition including 26.9% admitted, 61.3%dis-

charged, and 1% sent to the operating room, summarized in Table 1.

3.2 Test results

Test characteristics of ID-Now are summarized in Table 2A. Of the

74 positive RT-PCR cases, 63 were detected by ID-Now and 11 were

not. Of the 72 patients with positive ID-Now results, 63 were positive

by RT-PCR and 9 were negative. ID-Now had an overall sensitivity of

85.1% (95% CI 75.0% to 92.3%) and a specificity of 99.7% (99.4% to

99.9%). The positive predictive value of ID-Now was 87.5% (78.4% to

93.14%) and thenegative predictive valuewas99.6% (99.3% to99.8%).

Positive and negative LRs for ID-Now were 267 (138 to 515) and 0.15

(0.09 to 0.26).

3.3 Secondary analysis

Table 2B displays test characteristics using clinical review as the gold

standard of COVID diagnosis. Of the 9 patients with positive ID-Now

and negative RT-PCR, all received a formal infectious disease consulta-

tion, and 3 of the 9were considered true positives—2patients received

COVID treatment. Of the 11 patients with negative ID-Now and posi-

tive RT-PCR results, all were considered true positives, and 3 received

treatment. Test characteristics of ID-Now using clinical review as the

gold standard were similar to those using RT-PCR as gold standard.

Of the74PCR-positivepatients, 67hadCtvalues available, ofwhom

only 7 were classified as low viral load (Ct ≥ 33). Analysis of test char-

acteristics stratified by Ct value is summarized in Table 3. Among the

PCR-positive patientswith lowCt values, 8.3%were negative byAbbot
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TABLE 2 Performance of ID-Now in diagnosis of COVID

A. Using RT-PCR as gold standard

Disease

present

Disease

absent Total

ID-Now positive 63 9 72

ID-Now negative 11 2812 2823

Total 74 2821 2895

Value 95%CL

Sensitivity 85.1% 75.0% to 92.3%

Specificity 99.7% 99.4% to 99.9%

PPV 87.5% 78.4% to 93.1%

NPV 99.6% 99.3% to 99.8%

LR positive 267 138 to 515

LR negative 0.15 1.%2to 0.26

B. Using Clinical Review as gold standard

Disease

present

Disease

absent Total

ID-Now positive 66 6 72

ID-Now negative 11 2812 2823

Total 77 2818 2895

Value 95%CL

Sensitivity 85.7% 75.9% to 92.7%

Specificity 99.8% 99.5% to 99.9%

PPV 91.7% 83.1% to 96.1%

NPV 99.6% 99.3% to 99.8%

LR positive 403 180 to 900

LR negative 0.14 0.08 to 0.25

Abbreviations: CI, confidence interval; LR, likelihood ratio; NPV, nega-

tive predictive value; PPV, positive predictive value; RT-PCR, reverse

transcription-polymerase chain reaction.

TABLE 3 Test characteristics of ID-Now, stratified by
cycle-threshold value

High viral load

(Ct< 33)

Low viral load

(Ct≥ 33)

n 60 7

Negative

ID-Now

n (%)

5 (8.3%) 5 (71.4%)

Sensitivity

(95%CI)

91.67%

(81.61% to 97.24%)

58.33%

(27.67% to 84.83%)

Specificity

(95%CI)

99.68%

(99.40% to 99.85%)

99.68%

(99.40% to 99.85%)

PPV

(95%CI)

85.94%

(76.01% to 92.18%)

43.75%

(25.73% to 63.59%)

NPV

(95%CI)

99.82%

(99.59% to 99.92%)

99.82%

(99.65% to 99.91%)

Abbreviations: CI, confidence interval; NPV, negative predictive value; PPV,

positive predictive value.

ID-Now, compared to 71.4% of patients with high Ct values. Sensitiv-

ity differed between the 2 groups, with a sensitivity of 91.7% (81.6%

to 97.2%) among low Ct value patients, compared to 58.3% (27.7% to

84.8%) in high Ct value patients. Figure 2 shows the Ct values of all RT-

PCR positive patients, demonstrating the relationship between false-

negative ID-Now testing and higher Ct values.

4 LIMITATIONS

Our study has a few important limitations. It is a single-center study

using a convenience sample, which limits its generalizability. The evolv-

ing nature of the pandemic meant that ED protocols were not consis-

tent throughout the study period. For example, COVID testing policy

changed during the last 3 weeks of data collection to allow ID-Now

testing without confirmatory RT-PCR, resulting in 226 patients with

POCT results without RT-PCR results. Although the dual-testing ED

protocol was intended for low-risk, asymptomatic patients, owing to

screening errors some patients receiving both tests may have been at

risk for COVID infection, which would not have been captured by our

analysis. Our study sample had an overall low prevalence of COVID

infection at 2.6%, which would result in a lower PPV and higher NPV

and may not reflect clinical circumstances with higher rates of asymp-

tomatic infection. A sensitivity analysis evaluating PPV and NPV at

varying levels of COVID is available as an addendum.

Misclassification bias may have occurred as the gold standard PCR

test has imperfect sensitivity (but excellent specificity). This may have

resulted in shifting true positive cases as false negatives. We sought to

mitigate the effect of imperfect gold standard by conducting a sensi-

tivity analysis using expert clinical review in discordant results, which

revealed cases of false negative determinations by the gold standard

PCR. The test characteristics of ID-Now using clinical review and PCR

as the gold standard were similar to those using RT-PCR alone as gold

standard.

5 DISCUSSION

This study demonstrates the performance of ID-Now compared to

RT-PCR for diagnosis of COVID in a population of asymptomatic ED

patients. COVID prevalence during the study period was 2.6%. ID-

Now performed well in this population, with a sensitivity of 85.1% and

a specificity of 99.7%. PPV and NPV were high at 87.5% and 99.6%.

In chart review of patients with discordant results, all those positive

by RT-PCR were considered true positives, whereas 6 of the ID-Now

positives were considered false positives. Test characteristics demon-

stratedanotable reduction in sensitivity at lowviral loads (91.7% in low

Ct value patients, 58.3% in highCt value patients), though these results

are limited by the small sample size of high Ct value patients (n= 7).

To our knowledge, this is the first study of ID-Now performance

in an asymptomatic ED population. The sensitivity and specificity fall

within previously reported ranges from prior studies using viral trans-

port medium and in patients in whom COVID infection was suspected,

which is reassuring. Previous studies have raised concerns about

performance of ID-Now in patients with low viral loads (presumably
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F IGURE 1 STARD flowchart of participants receiving ID-Now and RT-PCR testing. Abbreviations: RT-PCR, reverse transcription-polymerase
chain reaction; STARD, Standards for Reporting Diagnostic accuracy studies

F IGURE 2 RT-PCR positives by cycle threshold value and ID-Now result. Cycle threshold values for all patients with positive RT-PCR results
are plotted in ascending order. Blue diamonds indicate positive ID-Now results (considered true positives) and red diamonds indicate negative
ID-Now results (considered false negatives). Abbreviations: Ct, cycle threshold; RT-PCR, reverse transcription-polymerase chain reaction
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less likely to display symptoms), and a reduction in sensitivity was

seen in this population as well. Patients shedding low amounts of virus

appear to be less infectious, and the benefit of a rapid result with high

sensitivity to identify infectious patients is of considerable use in the

initial patient management decisions in the ED.8

Our results suggest that ID-Now is a reliable tool for COVID screen-

ing for asymptomatic patients in the ED setting. Although our Ct analy-

sis suggests a relationshipbetweenviral load and sensitivity of ID-Now,

the overall sensitivity of ID-Now remained high. The poor sensitivity of

ID-Now in the small number of patients with high Ct values suggests

more research is needed to evaluate the performance of ID-Now in

patients with low viral loads.

The fact that ID-Now can be performed with a rapid turnaround

time usingmachines within the ED offers several benefits, most impor-

tant, cohorting of patients by COVID status. Rapid testing allowsmore

precise risk assessmentbeforeaerosolizingprocedures in theEDor the

operating room. Discharging patients experiencing homelessness or to

congregate living situations can also be expedited. Rapid testingwithin

the ED setting has also been associated with less time in isolation and

reduced use of personal protective equipment.8

In summary, rapid and reliable COVID testing allows for safer and

more effective care of ED patients. Our study demonstrates that ID-

Now demonstrates excellent sensitivity and specificity in a cohort of

EDpatients.Given thenumerous benefits of rapid turnaround timeand

strong performance in this population, ID-Now should be considered

an excellent screening tool to support clinical decision-making in ED

populations.
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APPENDIX

Addendum:Positive andnegative predictive values at different levels

of disease prevalence

Prevalence

(%) PPV 95%CI NPV 95%CI

0.5 59.49% 43.18% to 73.95% 99.93% 99.88% to 99.96%

1 74.70% 60.44% to 85.09% 99.86% 99.75% to 99.92%

3 90.04% 82.39% to 94.59% 99.58% 99.25% to 99.76%

5 93.90% 88.84% to 96.75% 99.28% 98.73% to 99.60%

10 97.01% 94.38% to 98.43% 98.50% 97.36% to 99.15%

20 98.65% 97.42% to 99.30% 96.68% 94.24% to 98.11%

Abbreviations: CI, confidence interval; NPV, negative predictive value;

PPV, positive predictive value.
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