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2 0 1 7 1 sst =5 . . 17 . /,\ N Impact of influenza point-of-care testing in an emergency department and patient cohorting on an influenza ward on hospitalized patients with confirmed influenza
i / ”||,@§ ool IEj 14:13 *:I' 2016/17 season ~ 2017/18season  Pvalue  2016/17season  Pre-intervention  Pvalue  Pre-intervention  Post-intervention P -value
(N = 154) (N = 654) (N = 154) (N=1223) (N=223) (N = 431)
E D Hg:t @ j‘ 1 P O CT Z3 @ % Pa:e: ?fha?fm; 60(29-79)  71(50-8)  <0.0001 60(9-79)  T2(50-83)  <0.0001 T2(50-83)  70(50-82) 0237
( ) v Eﬂ H *ﬁﬂﬂl( )*ﬂmu ’ﬁ o ‘ ; '
Male sex, N (%) 79 (51.3) 305 (46.6) 0.32 79 (51.3) 104 (46.6) 0.37 104 (46.6) 201 (46.6) 1.00
~, Severe 23 (14.9 71 (10.9 0.16 23(14.9 23 (10.3 0.18 23 (10.3 48 (11.1 0.75
B S AR TR R S R I PR e
Virus strain
2 Influenza A, N (%) 143 (92.9) 343 (52.4) <0.0001 143 (92.9) 107 (48.0) <0.0001 107 (48.0) 236 (54.8) 0.1
%@ . Influenza B, N (%) 11(7.1) 304 (46.5) <0.0001 11(7.1) 112 (50.2) <0.0001 112 (50.2) 192 (44.5) 0.12
Influenza A&B, N (%) 0(0) 7(1.1) 0.20 0(0) 4(1.8) 0.10 4(1.8) 3(0.7) 0.20

Outcome measures

by Hospital-acquired 36 (23.4) 143 21) 068 36(234) 77 (34.5) 002 77(345) 66 (15.3) £0.0001

v ERERESERREN (88X ) R s

17111 Mottt 020 0.79 <0001 02 0.95 <0.0001 095 0.66
influenza per day, N

ﬂ'\ (0.66 vs 0.95 , P< 0.0001 ) Gz;;lmizn;il:aitégm 246 527.4 246 23635 s s

= (A)
h — Influenza-related 167 79 167 224 224 505
v :F I:}”I Bﬁ H\j Iﬂﬁ%ﬂ blocked-bed-days, N
- Influenza-related 0.92 4.03 <0.0001 0.92 .77 <0.0001 .77 5.05 <0.0001

blocked-bed-days

(5°5* VS 7°5* I P = 0°005) In?leu;ﬁ;:frgl;téz) 037 0.76 0.001 0.37 1.17 <0.0001 1.17 1.74 0.003

blocked-bed-days
v (ERMBSZYIRISRERIENN e
N

Antiviral drugs 73 [‘ﬁ'.‘dg 488 (74.6) <0.0001 73 (4?.4}G 143 (64.1) 0.001 143 (64.1) 345 (80.0)
(80% vs 64.1% , P < 0.0001)° prescribed, N (%)

Length of admissionin 4.5 (1.8-11.5) 5.5 (2.5-14.5) 0.019  4.5(1.8-11.5) 7.5(2.5-19.5) 0.001 7.5(2.5-19.5)  5.5(2.5-12.5
days, median (IQR)

30-day all-cause 9(5.8) 52 (7.9) 0.37 9(5.8) 23 (10.3) 0.13 23 (10.3) 29 (6.7) 0.1
mortality, N (%)

° :nza-like illness; IQR, interquartile range.
) 2 0 1 SE 1 E 2 1 E ﬂyﬁﬁm Co ba S LI a t POCTﬁimIJ ! April 291? (181 days), 2017/18 = 1* November 2017-30" April 2018 (181 days), pre-intervention = 1* November 2017-20™ January 2018 (81 days), post-

30t April 2018 (100 days).

. ;iﬁaﬁ.ﬁ E y ﬁ 2 0 1 7 E 1 1 H 1 E g 2 0 1 8 E 1 H 2 0 E 1IB;TE Hg gures from discharge summaries and To Take Out prescriptions only) so this is likely to be an underestimate.
%% J Hosp Infect 101, 276-284
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Table 3. Diagnostic devices cleared in China for laboratory diagnosis of SARS-CoV-2 infections.

Registration Date
number Manufacturer registered Specimen type Principle and method Instrument Targets Remarks
20203400057 Shanghai ZJ Bio-Tech 26 January Sputum, BAL, NPS  Fluorescence RT-PCR Real-time thermocycler, e.q. ABI 7500 Fast  ORFlab, E, N LOD: 1000 copies/ml
2020 Dx Real-Time PCR Instrument
20203400058 Shanghai GeneoDx Biotech 26 January Sputum, Fluorescence RT-PCR Real-time thermocycler, e.g. ABI 7500 Fast ORFlab, N
2020 pharyngeal Dx Real-Time PCR Instrument
swab
20203400060 BGI Biotech (Wuhan) 26 January BAL, pharyngeal Fluorescence RT-PCR Real-time thermocycler, e.g. ABI 7500 Fast  ORFlab Single target
2020 swab Dx Real-Time PCR Instrument
20203400061 MGI Tech 26 January Undefined NGS Genetic sequencer (DNBSEQ-T7) Microbial DNA and RNA including
2020 SARS-CoV-2 genome
20203400063 Da An Gene 28 January Pharyngeal swab,  Fluorescence RT-PCR Real-time thermocycler, e.g. ABI 7500 Fast ORFlab, N and IC LOD, 500 copies/ml
2020 sputum Ox Real-Time PCR Instrument
20203400064 Sansure Biotech 28 January NPS, BAL Fluorescence RT-PCR Real-time thermocycler, e.g. ABI 7500 Fast ORFlab, N, IC LOD, 200 copies/ml; One-step RNA with
2020 Dx Real-Time PCR Instrument 10 min specimen pretreatment
20203400065 Shanghai BioGerm Medical 31 January NPS, OPS, sputum  Fluorescence RT-PCR Real-time thermocycler, e.g. ABI 7500 Fast ORFlab, N
Biotech 2020 Dx Real-Time PCR Instrument
20203400176 Wongfo Biotech 22 February  Serum, plasma, Immune colloidal gold Not needed Antibody against SARS-CoV-2
2020 whole blood technique
20203400177 Innovita Biological 22 February  Serum, plasma Immune colloidal gold Not needed lgM/1gG antibody against SARS-
Technology 2020 technique oV-2
20203400178 CapitalBio (Chengdu) 22 February NP5 Isothermal amplification and  RTisochip™-A (20173401354) S, N and IC. Also covers Flu A LOD, 50 copies/reaction; Total TAT,1.5 h
2020 microarray (universal, HIN1, H3N2), Flu B
and RSV
20203400179 Beijing Applied Biological 27 February  Sputum, NPS Fluorescence RT-PCR Real-time thermocycler, e.g. ABI 7500 Fast ORFlab, N, E, IC LOD, 200 copies/ml; TAT, 90 min
Technologies (X-ABT) 2020 Dx Real-Time PCR Instrument
20203400182 Bioscience (Chengqing) 1 March Serum Magnetic particle Automated magnetic analyser: Axceed lgM antibody against SARS-CoV-2
2020 chemiluminescence 260
20203400183 Bioscience (Chongging) 1 March Serum Magnetic particle Automated magnetic analyser: Axceed IgG antibody against SARS-CoV-2
2020 chemiluminescence 260
20203400184 Maccura Biotechnology 1 March Pharyngeal swab,  Fluorescence RT-PCR Real-time thermocycler, e.g. ABI 7500 Fast ORF1lab, N, E
2020 sputum Dx Real-Time PCR Instrument
20203400198 Xiamen Wantai Kairui 6 March Serum, plasma Chemiluminescence Caris 200 Automatic Chemiluminescence  Total antibody (IgM, IgG and IgA}  TAT, 29 min; Throughput, 400 tests/
Biotechnology 2020 immunoassay Analyser against SARS-CoV-2 hour; Sensitivity, 94.8%; Specificity,
99.7%
20203400199 Guangdong Hecin-Scientific 11 March Serum, plasma Immune colloidal gold Not needed IgM antibody against SARS-CoV-2
2020 technique
20203400212 Wuhan Easydiagnosis 12 March NPS, OPS, sputum  Flucrescence RT-PCR Real-time thermocycler, e.g. ABI 7500 Fast ORFlab, N
Biomedicine 2020 D Real-Time PCR Instrument

Note: LOD, limit of detection; TAT, turnaround time; NP5, nasopharyngeal swabs; OPS, oropharyngeal swabs; BAL, bronchoalveolar lavage; NGS, next-generation sequencing; Flu, mﬂungQGtM@ﬁQﬂﬁﬁé Infections 2020, VOL. 9
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affll  TMERH RNase P ORFlah/N 1000 MR F/#23  ABI7500/ OlAamp Viral RNA Mini  5/25 40/37

/ *QZ‘\I Eﬁﬂgll'*“hgeim*u Ilﬁﬁ () % ‘\ I‘E PCR Roche480 Kit/fe (i 128 R a4

—IL Be\Y Ll:1 ¥ I fristil
bik% WERKX = ORF1ab/N 1000 EHF ABI7500/ 18 Y R R 5/25 45/40
PCR Roche480
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Metagenomic Next-Generation Sequencing of Nasopharyngeal
Specimens Collected from Confirmed and Suspect COVID-19

Patients

Heba H. Mostafa,® John A. Fissel,® Brian Fanelli,* Yehudit Bergman,® Victoria Gniazdowski,® Manoj Dadlani,™ Karen C. Carroll,®

Rita R. Colwell b-< Patricia J. Simner®

mNGSK T FhEimes COVID-1953tE

" frontiers ORIGINAL RESEARGH
in Cellular and Infection Microbioclogy doi: 10 A3Ba/Tcimb. 203 1 541062
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Nanopore metagenomics enables rapid clinical
diagnosis of bacterial lower respiratory infection

Themoula Charalampous©'8, Gemma L. Kay @28, Hollian Richardson', Alp Aydin©?2,
Rossella Baldan'3, Christopher Jeanes*, Duncan Rae#, Sara Grundy#, Daniel J. Turner®, John Wain'?,
Richard M. Leggett©¢, David M. Livermore'’” and Justin O'Grady ©"?*

The gold standard for clinical diagnosis of bacterial lower respiratory infections (LRIs) is culture, which has poor sensitivity and
is too slow to guide early, targeted antimicrobial therapy. Metagenomic sequencing could identify LRI pathogens much faster
than culture, but methods are needed to remove the large amount of human DNA present in these samples for this approach
to be feasible. We developed a metagenomics method for bacterial LRI diagnosis that features efficient saponin-based host
DNA depletion and nanopore sequencing. Our pilot method was tested on 40 samples, then optimized and tested on a further
41 samples. Our optimized method (6 h from sample to result) was 96.6% sensitive and 41.7% specific for pathogen detec-
tion compared with culture and we could accurately detect antibiotic resistance genes. After confirmatory quantitative PCR
and pathobiont-specific gene analyses, specificity and sensitivity increased to 100%. Nanopore metagenomics can rapidly and
accurately characterize bacterial LRIs and might contribute to a reduction in broad-spectrum antibiotic use.
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Figure 3  Sequencing via light pulses

A. A SMRTbell (gray) diffuses into a ZMW, and the adaptor binds to a polymerase immobilized at the bottom. B. Each of the four

nucleotides is labeled with a different fluorescent dye (indicated in red, yellow, green, and blue, respectively for G, C. T, and A) so that

they have distinct emission spectrums. As a nucleotide is held in the detection volume by the polymerase, a light pulse is produced that Figure 2 A single SMRT cell

identifies the base. (1) A fluorescently-labeled nucleotide associates with the template in the active site of the polymerase. (2) The Each SMRT cell contains 150,000 ZMWs. Approximately 35,000
75,000 of these wells produce a read in a run lasting 0.5-4h,
resulting in 0.5-1Gb of sequence. The mimage is adapted with
permission from Pacific Biosciences [3]. ZMW, zero-mode

fluorescence output of the color corresponding to the incorporated base (vellow for base C as an example here) is elevated. (3) The dye-
linker-pyrophosphate product s cleaved from the nuclkeotide and diffuses out of the ZMW, ending the fluorescence pulse. (4) The
polymerase translocates to the next position. (5) The next nucleotide associates with the template in the active site of the polymerase,
mitiating the next fluorescence pulse, which corresponds to base A here. The figure is adapted from [4] with permission from The American

Association for the Advancement of Saence.
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