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1. 202045 H 1 H&E

i A5 WHO

RATWIE]: 2020 45 H 1 HALR E N 4 5

B2 https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
FRAE WHO SR BEHIEE, 2020 48 5 ) 1 HABRR 2 H AUE M IR A 3175207 61, 40
PrEES 8ATTL ], RATFETT 224172 %1, 4 HFIEAET: 6403,

W[ R UTH2 84385 ], BTFAET: 4643 4, 4 HBINHZ 12 4], FiiEsET: 0 4.
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Case data: Johns Hopkins University Center for Systems Science and Engineering (JHU CSSE). Data obtained on April 30,
2020. The sample is limited to countries with at least 7 days of data. Code:
https://github.com/joachim-gassen/tidycovid19.
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2. JTMERRESTRKHFFAE SARS-CoV-2 %5 RNA, E&YTBUK W] BEIERR HIPETE IR 245 48,
BEIT BRKIH R Pk R

Potential spreading risks and disinfection challenges of medical wastewater by

the presence of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)

viral RNA in septic tanks of fangcang hospital

FPE: medrxiv

RAGI R 2020-04-29

BEPE: https://www. medrxiv. org/content/10. 1101/2020. 04. 28. 20083832v1

H—1E# : Dayi Zhang

WIN/EE . Dayi Zhang, Jiuhui Qu

IR AL TR R
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IR

SARS—CoV—2 JRTFAFAE T N HIFEAE o, BlRGBR 22 RS R I AV V5 7K R GUAE AT R R T

HUAFAE SARS-CoV-2 [N BE RNA. TMI/E A A BEEIT IR /K, YA SARS-CoV—2 BN 13 i 1]

. & SIH TR B AR R 54T, B I TERE. S SUE #2468 600

ZRRA Y, AT RS fE RSN, WHO DLAE S b i B A HERE & AE PHCS. 0 A TS

T, FEBEKT 0.5mg/L %M N 30 /48hkg L . COVID-19 BB E LK, &

[ 55 SRt B 7 K AR B AR E SR 9 E s T 6. Bmg/L, ACEE 1.5 /NEFEA B FERXAMITAT

T, BEFCEAIAE 2020 € 2 H 26 H, 3 7 1 HA 10 HEGEEAL 1 3C0GRE 7 g e el it

HLf¥) SARS-CoV-2 RNA, =AMAINAE 3 H 5 HZFIFH 800g/m3 BB TH B¢ Ab 57558 T

LAAIL SARS-CoV-2 RNA. 3 H 5 HZ JEitt— b4 imy IS IR A 2= 2 A B 8 RNA. 2R3

AR &, 7K LT ) SARS—-CoV-2 Jji 8% RNA 22V 2%, (HRIXFHRE & S 8L K B

BEICE SN FE T v, i RAN AT AL A A R

G HIE:

XEFPR 3 A5 HZ R B BRIt 7/ RIRE, AEE BT PRK BT 5 RNA
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SR 5 RS 5 TN R TR 24 m L,
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Figure 1. Schematic disinfection process of septic tanks of Wuchang Fangcang

Hospital.
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Table 1. Ct values of SARS-CoV-2 and free chlorine in the effluents of septic tanks of

Wuchang Fangcang Hospital.

Ct Free chlorine
Dates Samples Positive
CCDC-ORF1 CDCC-N (mg/L)*
" Influent 0% (0/1) Negative Negative ND
26" February :
Effluent 100% (1/1) 32.52 31.03 ND
Influent 0% (0/1) Negative Negative ND
1" March
Effluent 100% (6/6) | Negative-30.15 | 30.69-35.67 ND
Influent 0% (0/2) Negative Negative ND
10™ March
Effluent 0% (0/2) Negative Negative 21-25

ND: not detectable. *: free chlorine in septic tank 12-hour after sodium hypochlorite addition.

The outbreak of coronavirus infectious disease—2019 (COVID-19) pneumonia raises
the concerns of effective deactivation of the severe acute respiratory syndrome
coronavirus 2 (SARS—CoV-2) in medical wastewater by disinfectants

In this study, we evaluated the presence of SARS-CoV-2 viral RNA in septic
tanks of Wuchang Fangcang Hospital and found their unexpected occurrence after
disinfection with sodium hypochlorite. Embedded viruses in faeces particles
might be released in septic tanks, behaving as a source of SARS-CoV-2 and
potentially contributing to its spread through drainage pipelines

Current recommended disinfection strategy (free chlorine above 6.5 mg/L after
1. 5-hour contact) needs to be reevaluated to completely remove SARS—-CoV-2 viral
RNA in non-—centralized disinfection system and effectively deactivate SARS-CoV-
2. The effluents showed negative results for SARS-CoV-2 viral RNA when
overdosed with sodium hypochlorite but had high a level of disinfection by-—

product residuals, possessing significant ecological risks.

3. Poolkeh 3| T AREET 2 H#E4T COVID-19 MM ABHE KR (LLEa3], XEMEERN
iy

Poolkeh Finds the Optimal Pooling Strategy for a Population—wide COVID-19 Testing

(Israel, UK, and US as Test Cases)

PE: medrxiv

KA A 2020-04-29

BEE: https://www. medrxiv. org/content/10. 1101/2020. 04. 25. 20079343v1

#H—1E#&: Yossi Eliaz, Mark Danovich, Gregory P. Gasic

WIN/EE . Strategic Consulting Amey PLC London, UK; University of Houston
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B PR R 1] 5 AH O R U o £E RIRAT HT TR A bR b 52 42 4 BRAEA IR BEIRZS T LA
WARARZ NI dr, AT RAFS B R S A i [l 2R S
MRENH K T — DI LT H poolkeh  (https://poolkeh. herokuapp. com/ [ F] 1
host fE google b, FRATFTATF]), 1k AT HE BT PR G LA I DAt o3 23 A6 1O TH 550 LA
N AR . XN HESE AT DALE 2% [ i FE AL AL £ 3 B AR iR TR & 07 2 DAl Ry R
COVID-19 WiRXAE Sy,  ANITTAE B 24 BT 4 (e 1 7 K

> Poolkeh's Optimal COVID-19 Testing

Strategy by Country
Country
us
Number of Future Day to Forecast
@
1 60
?:a' imepoint
®
7 o
The prevalence of the virus in the population is: 0.2318 %.
Number of Steps of Pooling
@

1

Optimal Pooling Strategy:
Pooling step 1: divide the population into pools of size 21

Screening a population of size 326,687,501 would take 31,092,799 total tests, which is a 11-fold

improvement.

Figure 5: The User-Interface of Poolkeh-COVID-19 pooling optimizer.

Abstract:

The SARS-CoV-2 pandemic has changed the lifestyle of citizens of the world. In
order for decision makers to manage the viral spread of COVID-19 both in the
intra—national and the international frontiers, it is essential to operate based
on data—driven assessments. It’s crucial to do so rapidly and frequently, since
the nature of the viral spread grows exponentially and can burst worldwide again.
A fast and accurate health status of individuals globally during a pandemic can
save many lives and bring life back to a new normal. Herein, we present a data-
driven tool to allow decision—makers to assess the spread of the virus among the
world population. Our framework allows health agencies to maximize the throughput
of COVID-19 tests among the world population by finding the best test pooling
that fits the current SIR-D status of the nation.

4. TSR SARS-CoV-2 RNAemia (Ifiy RNA) 5EREFIRAR

High frequency of SARS—-CoV-2 RNAemia and association with severe disease

SUE: medRxiv
KAGIE]: 2020-05-01
BERE: https://www. medrxiv. org/content/10. 1101/2020. 04. 26. 20080101v1
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% —/E#: Catherine A. Hogan

#I/E#E . Benjamin A. Pinsky

AR AL B AR K

DOI &% PUBMED 1ID:

PEF: RIKNL

MR

i Hur S 8H OB FRAE MR PRI #] SARS-CoV-2 RNA, AR A RNAemia, {HILTE & X
AT 2 . AT B (Ef5E I SARS-CoV—2 RNA f4IR Je H 5 COVID-19 I pR™ B FESE
IR AR

Jiig: ARG — A Bl = AP B REAT 1 — SR I 20 AT AT 7T, AL I A I SR 4
THEA ¥ SARS-CoV-2 RNA T2 1) COVID-19 (LT g M1 B . PRGN
SE T SARS CoV-2 RNAemia )55 L 5 PR ™ B AL AT B A OO, Q40 2EHe N\ B
WA b (ICU) « HLARGIE <A 30 RAERIFET A,

GERL. ISR TR A 85 9 B A TC K Y B M REA . SRR AERS N 55 %, RNAemia fR
B IR KT I 2 R IR 1) SARS—CoV-2 RNA [R5 (63 vs 50 %5 p = 0.001) . # WL
A IR AL ALRE (37. 7%) « FEIIILIE (30. 6%) FTHE BRI (22. 4%) o HAG HH 28/85 (32. 9%) 1]
RNAemia 35, Mt 22/28(78. 6%) 19 % T ZAEREIATT . RNAemia £ H B HEAE ) B Th g o
BB I E], ALFET BN ICU (32. 1% vs 14. 0%; (p=0.05) , HLAES (21. 4% vs 3. 5%;

(p=0. 01) F1 30 KAFFET-% (14. 3% vs 0% p = 0.01) . 7E RNAemia 55 ELAHEIH T RNA (14
AP Z AR R BIUAEAER M. XF 28 44 RNAemia HE ) A4k 121 4 MR AEA AT T AT
fiti, BACRTAE 10 IR AR A] A RS I 1755 75 RNA.

50 AWFFLRI, SARS-CoV-2 RNAemia [WEUGIIR &, A RNAemia 51 PR ™ S FESE 2 (6]
FOARSRIE, S ML TR T /5 9 COVID-19 HITE 5.

Abstract:

Background: Detection of SARS—-CoV-2 RNA in the blood, also known as RNAemia, has
been reported, but its prognostic implications are not well understood. This
study aimed to determine the frequency of SARS-CoV-2 RNA in plasma and its
association with the clinical severity of COVID-19.

Methods: An analytical cross—sectional study was performed in a single-center
tertiary care institution in northern California and included consecutive
inpatients and outpatients with COVID-19 confirmed by detection of SARS—CoV-2
RNA in nasopharyngeal swab specimens. The prevalence of SARS CoV-2 RNAemia and
the strength of its association with clinical severity variables were examined
and included the need for transfer to an intensive care unit (ICU), mechanical
ventilation and 30-day all-cause mortality.

Results: Paired nasopharyngeal and plasma samples were included from 85 patients

The overall median age was 55 years, and individuals with RNAemia were older
than those with undetectable SARS-CoV-2 RNA in plasma (63 vs 50 years; p=0.001).
Comorbidities were frequent including obesity (37.7%), hypertension (30.6%) and
diabetes mellitus (22.4%). RNAemia was detected in a total of 28/85 (32.9%)
individual patients, including 22/28 (78.6%) who required hospital admission

RNAemia was detected more frequently in individuals who developed severe disease
including the need for ICU transfer (32.1% vs 14.0%; p=0.05), mechanical
ventilation (21.4% vs 3.5%; p=0.01) and 30-day all-cause mortality (14.3% vs 0%;
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p=0.01). No association was detected between RNAemia and estimated levels of
viral RNA in the nasopharynx. An additional 121 plasma samples from 28 individuals
with RNAemia were assessed longitudinally, and RNA was detected for a maximum
duration of 10 days

Conclusion: This study demonstrated a high proportion of SARS—CoV-2 RNAemia, and
an association between RNAemia and clinical severity suggesting the potential

utility of plasma viral testing as a prognostic indicator for COVID-19.

5. SRHE NIH &HEE5E, NNk COVID-19 L

NIH launches competition to speed COVID-19 diagnostics

SEJE: Science

RAGETIE]: 2020-04-29

%&: https://www.sciencemag.org/news/2020/04/nih-launches-competition-speed-covid-19-diagnostics#

HB—4EE: Robert F. Service

ERAE#: Robert F. Service

TBWRSEE B

DOI 5% PUBMED ID:

iEE: TH

IR

SLE NIH A REAG 10 15 423 ToHITHRl,  BUInERY 330 COVID-19 i35 S il il i) %
W PRI B bR R R 2 B0 5E BRI SARS-CoV-2 (g J13 1 100 %, LU LifisZ
LOBIRGR

NIH JfrK Francis Collins fE5iCH MRS EYL, N 7 RO EERRGUTIH, 2 HEA R
F18 92 e I TH 2 BT, 38 70 5 B SOk A 7V, I SR AR FRAT T 2 IE A R A B SRR E
XA PREIZWINE (RADx) (8 TARREAE I 9 NTH 55 B2 Wit A At B 48 R PG
PR HMAUER BN S BRI EHE . B ARSI E ML 1) K Ex, DU AT T
T J o 3 ST LAS A AT BEARAAG TN SR, FRE 1A F 5t Ik e R mT e RS A (s 2
FIEEVE L HERRIEAN S D, SCEE ds i e R A R B

NIH B SUES RITHBEIE S, 2B O3 THREG IFFHRtdE KL 100 M2l
iH, wZ AT =51 . NIH B SCREH o — 600 H AT S i A DT R

VL2Z B R RO IIZIE K Alan Wells Ui, FATELWHINTG, 082 AR
AR 1, XAEAG S % TCIRIRAT R B 2 R T s e S =, B — WUHT R )L
N A WIS BRI KB ABLSR . RAERGIRZ Dk, 2] 11 AIRERASH
1000 J5 IR 2 o

5 [ s 06 s LR R BEAT R 160 3 UGEARm R R . H ATAS I A9 23 /2 RT-PCR 2R, €&
A LSOO 3 (AL BT, AT 5 TRl (BAEVF 250N, T REFEAR I BT ok
WP, P IL 30%HHEEEW RS WONBRA R IR 20 IR g
A7 D0 AR AT BE T LR IR TR, 3 R R A e 2 It 52 PPk B N AE S5 AR 5 SRIN P RE S AN AN BT
HR G AR

—EERORIEETT A H, PAER PCR AR, JLER A m) IR BRI MO ST R K i EE . E
FIHATIE, B TARMESR ) SARS-CoV-2 H5A I H AL AL, LSRR I /5800 75 75 THI B 2
TR R IELETF R P 522 48 ] CRISPR SKAG I SARS—CoV-2 HiA 9% 2 RNA F BLo
FHRITT R, XM 75 RT-PCR RIREREH, HZH ARLE SEBR &4 N ISR AN KA
7R T T W P A
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Collins ¥, IXIEsE RADx W] AR BEABIAIHTT . F2 3R G155 H T AR Rk AL % K i
Xt NTH RSP BE G L SRR PR R AR AN A B IR, DA ) BERE I 1) Py 248 28 sl D (R ik
[ o B8 4840 A2 3o e IR B KB vH R A5 1R W0 TR B8 e AR AT Y
i, S 2 W AR AU B AT RAT, M0 AR B Pl AR AR BB

Abstract:

The U.S. National Institutes of Health (NIH) today announced a $1.5 billion
initiative to speed breakthroughs in diagnostic tests for the virus that causes
COVID-19. The program aims to increase the U.S. capacity for SARS-CoV-2 testing
up to 100-fold by late summer, in time for the start of the flu season---

6. EEFEMRBE hEIRAFELER D R KR

Vitamin D insufficiency is prevalent in severe COVID-19

SRE: medRxiv

RAGI A 2020-04-24

. https://www. medrxiv. org/content/10. 1101/2020. 04. 24. 20075838v1. full. pdf
Hi—1E#: Frank H. Lau

HIE#: Dr. Frank H. Lau

WIN/EE BAL: Department of Surgery, Louisiana State University Health Sciences

Center New Orleans

DOI &% PUBMED ID: https://doi.org/10.1101/2020. 04. 24. 20075838

L. X2

SR

YEAEFR D sh= (VDI U5 ARMARTE SATIRAS ) Fox P R AT N 48 e W7 A AN IS
N T BEEF I E VDI SEE A R I SCR, MEFIE 1R E i % AR MR s (ICU) R
VDI HYRE 2. ERTITHY 20 BBl & 38, A 13 4] ICU & . BMAT &, ICU i AM
AF ICU AN Z B Z AR . Hl T2 EREDRERR, gt ot Bdia RRYE. 1CU
BB NP SR A I B (441.8 vs. 223.0, p = 0.001). ¥HEEHISHHES
HX, OB ZE AR ZE . ERTFIEA 2 44 (10%) BT fEXI T, £ ICU %
W, EE R 84. 6% (11 B) MHTafifi & 10U & (13 6D A VDI, 1M 57. 1% (4 B
ik TCU & (7D B VDI, AF| 75 Z 1 10U i 100% A4 VDI, ARATIE KM 62. 5%
(1) ICU &3 A CAC GERARBNIKAES L), 92. 3% 1) TCU KR FA)ibk B4 ek /b o AR X LK
YRR VDL @i 1D fRIMARAEFHAT 20 S 75 251 R 9% COVID-19 HI™ H AR
Abstract:

Vitamin D insufficiency (VDI) induces a prothrombotic state and adversely impacts
both innate and adaptive immune responses. To better define the VDI-COVID-19
link, we determined the prevalence of VDI among our COVID-19 intensive care unit
(ICU) patients. Twenty COVID-19 patients were identified; 13 (65.0%) required
ICU admission. Overall, few significant differences were identified between ICU
and floor patients but statistical analysis was limited by the small number of
subjects. Lactate dehydrogenase on admission was significantly higher among ICU
patients (441.8 vs. 223.0, p=0.001). No patients were diagnosed with stroke

myocardial infarction, or pulmonary embolus. Two patients (10%) died during the
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study period. In this study, among ICU subjects, we found that 84.6% of COVID-—
19 ICU patients had VDI, vs. 57.1% of floor patients. Strikingly, 100% of ICU
patients less than 75 years old had VDI. We also found that 62.5% had CAC, and
92. 3% had lymphopenia. Given these data, we hypothesize that VDI enhances COVID-—
19 severity via 1) its prothrombotic effects and 2) its derangement of the immune

response.

7. BERA Covid-19 A KIBEstLAE BRI

Out—of-Hospital Cardiac Arrest during the Covid—19 Outbreak in Italy

SKVR: The NEW EANGLAND JOURNAL of MEDICINE

KA 2020-04-29

WEPZ: https://www. nejm. org/doi/full/10. 1056/NEJMc2010418?query=featured home
%—{F#: Enrico Baldi

HIN/EE . Simone Savastano

HIHVEE BT : Fondazione IRCCS Policlinico San Matteo Pavia, Italy

DOI &Y, PUBMED ID: 10.1056/NEJMc2010418

e KIS

ANE S

SR Covid-19 W] HEFEUPIE RFIR s MO IEACRE, HH AT HANE 2 Covid-19 SHFeshle
JE BRI 2 TA) 2 TR AFAE SRR . ARG A8 B2 28 O IE 3845 53 (Lombardia CARe) , 1E& UL T Covid-
19 R HT 40 K (20202 A 21 H&E 3 H 31 H) #F Lodi. Cremona. Pavia 1 Mantua 44 &
BRSO RIS S 2019 4R [AMH (2 H 21 HE 4 A 1 H) KAERBIMNOIEERE .

£ 2020 FFHIWFFTIARE], AR5 9806 151 Covid-19 Jpfdl. FERLIAM], I 362 ikt Fh O IE TR
{5, 1 2019 4 [F IR B 229 ] (3K 58%). 2020 4FA1 2019 4F & M HIAEH AL, (H 2020
R BN O IR 1T A AEF S 6.5 N E 2 AL FREEBEAMO IR RIF K AEF S 7.3 N E A AL T
AR IAER O IR IF A AEZ i 11 3 AN 0 1. 2020 45 SRR YT ik 95 BIA I 8] p A7 # b 2019
FEREK 3 1Bl s O E TR B LU R R 15. 6 N E M. TERBEITHIAZR
HIFHEE T, 2020 FReAMOEERIF A AR EL 2019 i 14,9 N E R

2020 EREAMOERIE R B ERES Covid-19 1 B &K R34 % (Spearman  rank
correlation coefficient, 0.87; 95% confidence interval, 0.83 to 0.91; P<0.001),
£ Covid-19 kﬁkﬁﬂlﬁﬂ B A AE R A5 PR U K b 2019 4ERE N T 133 451l 103 451 5 1O i 35
15 BE P EBEBUE A2 W Covid—19 (437104 87 I 16 fi]); X Lekrs X e 4y 2020
RN E fm%fwigﬁ% 77. 4%

Abstract:

Despite the risk of rapid respiratory failure and cardiac complications due to
Covid—19, it is unclear whether there is an association between Covid—-19 and
out—of-hospital cardiac arrest. Using the Lombardia Cardiac Arrest Registry
(Lombardia CARe), we compared out-of-hospital cardiac arrests that occurred in
the provinces of Lodi, Cremona, Pavia, and Mantua during the first 40 days of
the Covid-19 outbreak (February 21 through March 31, 2020) with those that
occurred during the same period in 2019 (February 21 through April 1)

During the study period in 2020, a total of 9806 cases of Covid—19 were reported

in the study territory. During this period, 362 cases of out—of—hospital cardiac
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arrest were identified, as compared with 229 cases identified during the same
period in 2019 (a 58% increase). The sex and age of the patients were similar in
the 2020 and 2019 periods, but in 2020, the incidence of out—of—hospital cardiac
arrest due to a medical cause was 6.5 percentage points higher, the incidence of
out—of-hospital cardiac arrest at home was 7.3 percentage points higher, and the
incidence of unwitnessed cardiac arrest was 11.3 percentage points higher. The
median arrival time of the emergency medical service was 3 minutes longer in
2020 than in 2019, and the proportion of patients who received cardiopulmonary
resuscitation from bystanders was 15.6 percentage points lower. Among patients
in whom resuscitation was attempted by the emergency medical service, the
incidence of out—of-hospital death was 14.9 percentage points higher in 2020
than in 2019.

The cumulative incidence of out—-of-hospital cardiac arrest in 2020 was strongly
associated with the cumulative incidence of Covid-19 (Spearman rank correlation
coefficient, 0.87; 95% confidence interval, 0.83 to 0.91; P<0.001), and the
increase in the number of cases of out-of-hospital cardiac arrest over the number
in 2019 (133 additional cases) followed the time course of the Covid—-19 outbreak.
A total of 103 patients who had out—-of-hospital cardiac arrest were suspected to
have or had received a diagnosis of Covid—-19 (87 and 16 patients, respectively);
these numbers account for 77.4% of the increase in cases of out—of-hospital

cardiac arrest observed in these provinces in 2020.

8. BB EH 5MFERFERE COVID-19 Zi¥51 &
Modelling of Systemic versus Pulmonary Chloroquine Exposure in Man for COVID-19
Dose Selection
JPE: medrxiv
KA E: 2020. 04. 30
W ERERE: https://www. medrxiv. org/content/10. 1101/2020. 04. 24. 20078741v1
H—1E#&: Ghaith Aljayyoussi
WIN/E#E . Giancarlo A Biagini
AR B R R B2 27 e 2590 5 2 b oo
DOI: https://doi.org/10. 1101/2020. 04. 24. 20078741
HPEFE: 5KiA
I 2
BRSNS SARS-CoV-2 M7 Rl iy, SMEAE N —FBAER) COVID-19 HITRRTAIG YT il AR
B 2GS 1 T2 00 . ARG MELEIER T I 25403 122 - 2530 (PK-PD) KR &
FENL, HAE COVID-19 ARG H AR RN R R AIE B AR
RN, VEE AL 2 S R 25K B, #R 1) T COVID-19 Hh &) PK-PD K &R . ik
B, FRUERIPTERIGIT IR DY 3 K 25mg/kg, JEANRESRAL RN )4 B 1 2451 2 B kA i
SHil. MR, A AR P A B T A AR B Y PK OB X it S 1) PK TN BH, 2
3 K 3mg/kg/day 7R A 555 B B3 w1 Ok & YU EE EC0, mEWiE—. th4h,
T SR 0 2 R A TSI ) — AN IR R 3R, ARADLR R, M4 1 i FH S ] BT T 7 S i A2 A
M\EE’J FS, B Smg/kg FF R AL DASE IR 2L 4 i 5 4 E%EI’J/E‘F/%T

XU RIS 7 SELE AR P s B XA 0 A, X AT RE 2 B35 5 o COVID-19 HIRYT
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7). FEARTEIA Y, SR EE AN 2 LA SARS-CoV-2 Hﬁﬁ%%ﬂo SR, ARG YT i Itk A e il
PR ER IR, RLZAT A Ak S B I B 22 2K 1 8 )75 ZE R B R g0k i i
BT ] R

Abstract

Chloroquine has attracted intense attention as a potential clinical candidate
for prevention and treatment of COVID-19 based on reports of in-vitro efficacy
against  SARS-CoV-2. While the pharmacokinetic—pharmacodynamic (PK-PD)
relationship of Chloroquine is well established for malaria, there is sparse
information regarding its dose—effect relationship in the context of COVID-19.
Here, we explore the PK-PD relationship of chloroquine for COVID-19 by modelling
both achievable systemic and pulmonary drug concentrations. Our data indicate
that the standard anti-malarial treatment dose of 25mg/kg over three days does
not deliver sufficient systemic drug exposures for the inhibition of viral
replication. In contrast, PK predictions of chloroquine in the lungs using in—
vivo data or human physiologically based PK models, suggest that doses as low as
3mg/kg/day for 3 days could deliver exposures that are significantly higher than
reported antiviral-EC90s for up to a week. Moreover, if pulmonary exposure is a
driver for prevention, simulations show that chronic daily dosing of chloroquine
may be unnecessary for prophylaxis purposes. Instead, once weekly doses of 5mg/kg
would be sufficient to achieve a continuous cover of therapeutically active
pulmonary exposures.

These findings reveal a highly compartmentalised distribution of chloroquine in
man that may significantly affect its therapeutic potential against COVID-19.
The systemic circulation is shown as one site where chloroquine exposure is
insufficient to inhibit SARS—CoV-2 replication. However, if therapeutic activity
is driven by pulmonary exposure, it should be possible to reduce the chloroquine
dose to safe levels. Carefully designed randomized controlled trials are urgently

required to address these outstanding issues
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Abstract

Emerging evidence indicates that severe acute respiratory syndrome coronavirus
2 (SARS-CoV—-2), the etiologic agent of coronavirus disease 2019 (COVID-19), can
cause neurological complications. We provide a brief overview of these recent
observations and discuss some of their possible implications. In particular,
given the global dimension of the current pandemic, we highlight the need to
consider the possible long—term impact of COVID-19, potentially including

neurological and neurodegenerative disorders
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Abstract:

Molecular mimicry of host proteins is an evolutionary strategy adopted by viruses
to evade immune surveillance and exploit host cell systems. We report that SARS-
CoV-2 has evolved a unique S1/S2 cleavage site (RRARSVAS), absent in any previous
coronavirus sequenced, that results in mimicry of an identical FURIN-cleavable
peptide on the human epithelial sodium channel a —subunit (ENaC—a ). Genetic
truncation at this ENaC—a cleavage site causes aldosterone dysregulation in
patients, highlighting the functional importance of the mimicked SARS—CoV-2
peptide. Single cell RNA-seq from 65 studies shows significant overlap between
the expression of ENaC—a and ACE2, the putative receptor for the virus, in cell
types linked to the cardiovascular-renal—-pulmonary pathophysiology of COVID-19.
Triangulating this cellular fingerprint with amino acid cleavage signatures of
178 human proteases shows the potential for tissue—specific proteolytic
degeneracy wired into the SARS-CoV-2 lifecycle. We extrapolate that the evolution
of SARS—CoV-2 into a global coronavirus pandemic may be in part due to its
targeted mimicry of human ENaC and hijack of the associated host proteolytic

network.
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Abstract:

Importance: Filtering facepiece respirators, including N95 masks, are a critical
component of infection prevention in hospitals. Due to unprecedented shortages
in N95 respirators, many healthcare systems have explored reprocessing of N95
respirators. Data supporting these approaches are lacking in real hospital
settings. In particular, published studies have not yet reported an evaluation
of multiple viruses, bacteria, and fungi along with respirator filtration and
fit in a single, full-scale study

Objective: We initiated a full-scale study to evaluate different N95 FFR
decontamination strategies and their impact on respirator integrity and
inactivating multiple microorganisms, with experimental conditions informed by
the needs and constraints of the hospital.

Methods: We explored several reprocessing methods using new 3MIM 1860 N95
respirators, including dry (<10% relative humidity) and moist (62-66% relative
humidity) heat (80-82 °C) in the drying cycle of industrial instrument washers,
ethylene oxide (Et0), pulsed xenon UV (UV-PX), hydrogen peroxide gas plasma
(HPGP), and vaporous hydrogen peroxide (VHP). Respirator samples were treated
and analyzed for biological indicator inactivation using four viruses (MS2, phi6,
influenza A virus, murine hepatitis virus), three bacteria (Escherichia coli,
Staphylococcus aureus, Geobacillus stearothermophilus), and the fungus
Aspergillus niger. The impact of different application media was also evaluated.

In parallel, decontaminated respirators were evaluated for filtration integrity
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and fit.

Results: VHP resulted in =2 logw inactivation of all tested biological
indicators. The combination of UV-PX + moist heat resulted in =2 logw
inactivation of all biological indicators except G. stearothermohphilus. Greater
than 95% filtration efficiency was maintained following 2 (UV-PX + <10% relative
humidity heat) or 10 (VHP) cycles of treatment, and proper fit was also preserved

UV-PX + dry heat was insufficient to inactivate all biological indicators.
Although very effective at virus decontamination, HPGP resulted in decreased
filtration efficiency after 3 cycles, and EtO treatment raised potential toxicity
concerns. The observed inactivation of viruses with UV-PX, heat, and hydrogen
peroxide treatments varied as a function of which culture media (PBS buffer or
DMEM) they were deposited in.

Conclusions and Relevance: High levels of biological indicator inactivation were
achieved following treatment with either moist heat or VHP. These same treatments
did not significantly impact mask filtration or fit. Hospitals have a variety of
scalable options to safely reprocess N95 masks. Beyond value in the current
Covid—19 pandemic, the broad group of microorganisms and conditions tested make

these results relevant in potential future pandemic scenarios

-
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Figure 1. Virus removal from pulsed xenon UV followed by 82 °C heat for 30 mins. (A) Heat treatment
with low relative humidity (~8% RH) and (B) heat treatment with moderate humidity (62-66% RH at 80
“C). Each bar represents the average of replicate experiments conducted on a single day (n = 2-3). Arrows
identify samples that exceeded assay detection limits after treatment. Viruses were deposited on the
coupons in either PBS or DMEM culture medium.
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