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Clinical course and risk factors for mortality of adult

inpatients with COVID-19 inWu
cohort study
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HuiLi, Xudong Wu, Jivyang Xu, Shengjin Tu, ¥i Zhang, Hua Chen, Bin Cao

Summary

Background Since December, 2019, Wuhan, China, has ¢
(COVID-19), caused by the severe acute respiratory syndr¢
clinical characteristics of patients with COVID-19 have bee
clinical course of illness, including viral shedding, have not |

Methods In this retrospective, multicentre cohort study, we in
confirmed COVID-19 from Jinyintan Hospital and Wuhar
discharged or had died by Jan 31, 2020. Demographic, cl
samples for viral RNA detection, were extracted from electi
and non-survivors. We used univariable and multivariable
associated with in-hospital death.

Findings 191 patients (135 from Jinyintan Hospital and 56 fi
study, of whom 137 were discharged and 54 died in hospital
being the most common (58 [30%] patients), followed by ¢
(15 [8%] patients). Multivariable regression showed increas
(odds ratio 1-10, 95% C11-03-1-17, per year increase; p=0-00
score (5-65, 2-61-12-23; p<0-0001), and d-dimer greater than
Median duration of viral shedding was 20-0 days (IQR 17-0-
death in non-survivors. The longest observed duration of vira

Interpretation The potential risk factors of older age, high S¢
clinicians to identify patients with poor prognosis at an earl
for a strategy of isolation of infected patients and optimal an
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JAMA Insights | CLINICAL UPDATE

Care for Critically Ill Patients With COVID-19

Srinivas Murthy, MD, CM, MHSc; Charles D. Gomersall, MBBS; Robert A. Fowler, MD, CM, MSc

Initial reports suggest that COVID-19is associated with severe disease
that requiresintensive care in approximately 5% of proven infections.'
Given how common the disease is becoming, as in prior major severe
acuterespiratory infection outbreaks—SARS (severe acute respiratory
syndrome), MERS (Middle East respiratory syndrome), avianinfluenza
A(H7N9), and influenza A(HIN1)pdmO9—critical care will be an inte-
gral component of the global response to this emerging infection.
Therapidincrease in the number of cases of COVID-19in Wuhan,
China, in late 2019 highlighted how quickly health systems can be chal-
lenged to provide adequate care.' Case-fatality proportions were 7-fold
higher for patients in Hubei Province compared with those outside of
theregion, 2.9% vs 0.4%, emphasizing the importance of health sys-
tem capacity in the care of patients who are critically ill with COVID-19.
Thisarticle discussesissues pertaining toregions where critical care
units have the capacity to provide mechanical ventilation, acknowledg-
ing that this capacity does not exist in many regions and that capacity
could be exceeded in many places. This differential ability to manage
the disease will likely have a substantial influence on patient outcomes.

Factors Associated With Requiring Intensive Care
Appreciating typical clinical features and disease course are crucial both
to prepare for increasing numbers of patients and to determine how
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Figure. Summary of Caring for Critically lll Patients With COVID-19

Caring for critically ill patients with COVID-19 is based on the
usual management of viral pneumonia with respiratory failure with additional
precautions to reduce risk of transmission.

Usual critical care

+Conservative intravenous

flui =

+Empirical early antibiotics

Many patients with severe COVID-19 develop acute respiratory distress
syndrome (ARDS). Evidence-based guidelines for ARDS in the context
of COVID-19 include treatments such as

-Lung-protective ventilation strategies
*Periodic prone positioning during

for possible bacterial pneumonia

*Consideration of extracorporeal

- Consideration for early
invasive ventilation

mechanical ventilation

membrane oxygenation

and transfer

with poorly fitting masks

Modifications to usual critical care

* Admission of patients with suspected disease to private rooms when possible
- Use of medical face masks for symptomatic patients during assessment

*Maintain distancing of at least 2 m between patients

- Caution when using high-flow nasal oxygen or noninvasive ventilation
due to risk of dispersion of aerosolized virus in the health care environment

- Clinicians involved with aerosol-generating procedures should use additional
airborne precautions including N95 respirators and eye protection

Survivor p value

(n=137)

128 (93%) 015
29 (21%) 0-87
31(23%) 0-0005
10 (7%) <0-0001

8 (6%) <0-0001
2 (1%) <0-0001
1(1%) <0-0001
0 0-0054
0 <0.0001




Antibiotics and COVID-19
N
* Drivers of antibiotic prescribing

— Diagnostic uncertainty
« Bacterial co-infection
« Bacterial secondary infection

— Anti-inflammatory effects of antibiotics?
— Lack of available COVID-19 therapies
« Confounders
— Laboratory/sampling — inability to “rule out”
— CRP high and stays high
* Unintended consequences of antibiotics l
— Antibiotic-related adverse events
— Secondary bacterial and fungal infections
— Antimicrobial Resistance




COVID-19

Antimicrobial
Prescribing




Estimating rates of bacterial co-infection in COVID-19

Co- Secondary |Antibiotics
infection |infection

Langfordl Nov-March 71.8%

Lansbury? 30 3834 Dec-April 149, >90%
Garcia- Single 989  Feb-April 4.7% 82% Azith
Vidal3 60.4% Cef
Hughes* Single 836  Feb-April 6.1% eSO

Karami> Single Q25  March- May 60.1%

1.2% (<1 week)

1. Langford et al Clin Micro Infect https://doi.org/10.1016/j.cmi.2020.07.016 2. Lansbury et al J Infection (2020) 81:

266-275 3. Garcia-Vidal et al Clin Micro Infect (2020) https://doi.org/11 4. Hughes et al Clin Micro Infect (2020)
26:1395e1399 5. Karami et al (2020) Infectious Diseases, DOI: 10.1080/23744235.2020.1839672
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Clinical outcomes from RCTs of

1040 — Amoxicillin
. . — Placebo
o
interventions to reduce I
4y
unnecessary antibiotic use : EL 7
= +1
L ] ; g
Mortality, all RCTs 2
2 & 50
s
o o
Intervention Control Risk Difference Risk Difference 5-— ko
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI 2 E
Annane 2013 Y 10 30 0.4% -0.11F0.33, 013 § 9 L
Bailey 1997 18 1 81 06%  0.00[0.09,0.09 S €5 <
Bouza 2007 81 167 43 83 14%  0.031010,016] N R o
Camins 2009 11 390 18 394 50% -0.02 004, 0.01] - e
Chrigt-Crain 2004 4 1724 4 119 1.5% -0.00 [0.05, 0.04] —— -
Christ-Crain 2006 18 151 20 151 1.9% -0.01 F0.09, 0.06] —
Ding 20173 21 ek 20 3% 04%  0.06 017, 0.30] b—T—T 7T T T T T T T T T T T T T T T T T T T T T T T T T T T
Fine 2003 27 283 29 325 38% -0.01 F0.0G, 0.03] — 1 4 7 10 13 16 19 22 25 28 30
Fraser 1997 19 141 12 111 16%  0.03 005 0.11] —_1 Time (days)
Gums 1899 g 127 15 125 1E6% -0.06 013, 0.01] — Mumber at risk o !
Kristoffersen 2009 7103 1107 1.3%  0.01 [0.02, 0.04] , ” o - _ - o 2 -
Liu 2013 B 42 5 a0 05% 0.02F013,017] . A rmaxicillin qod 055 Errd 268 217 167 136 106 ad &b
Maravic-Stajkavic 2011 7102 8 103  1.3%  -0.01 [0.0%, 0.06] —r
Masia 2008 40 140 33132 17%  0.04 007, 0.14] —_—
Micek 2004 48 150 52 140 1.8% -0.05F0.16,0.086] 1 Figure 2: Kaplan-Meier estimates for duration of symptoms rated “moderately bad” or worse
Qliveira 2013 21 49 21 45 06% -0.04 024, 0.16] —
Paul 2008 149 1153 145 1012 137% -0.01 [0.04,0.01] =
Qw2012 735 8 36 05% -0.02[0.21,017] — . .
Schnoor 2010 10 302 13 348 41% -0.00 p0.0%, 0.03] -+ P L|tt|e et al La ncet Inf D|S
Schouten 2007 15 207 15 194  25% -0.00 F0.06, 0.05] —
Schroeder 2009 114 711 0.2%  -0.06 [0.40,0.28] 2013 13 123—29
Schuetz 2009 4 BT 33 B88  86%  0.00F0.02, 003 + !
Senn 2004 8 126 5 125  16%  0.02[0.03 0.08] -
Singh 2000 5 39 13 42 05% -0.18 [0.36, -0.01]
Solaman 2001 B0 2624 55 2489 324%  0.00 F0.01, 0.01] L
Stolz 2007 5 102 8 106  1.2% -0.04 [0.10,0.03] —
Yealy 2005 57 BT B 701 8.3%  0.01 F0.0%, 0.04] -+
Total (95% C1) 8031 779 100.0% -0.00[-0.01,0.00] | Cochrane Database of Systematic Reviews
Total events BY7 GEg
Heterogeneity: Chi* = 16.34, df = 27 (P = 0.95); F= 0% TR : = -+ O FEB 2017 DOI:

Testfor overall effect: £=1.13 (F = 0.26)

Favours intervention  Favours control

10.1002/14651858.CD003543.pub4



http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003543.pub4/full#CD003543-fig-0005
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003543.pub4/full#CD003543-fig-0005

Azithromycin and Doxycycline

REGHVERY

Randomlsed Evaluatlon of COVID-19 Therapy

+%:PRINCIPLE

a Platform Randomised trial of INterventions
against COVID-15 In older people

A
100 — Usual care plus doxycycline group
— Usual care only group
= 75
v
g
£
2
£ 254
o
0 T T T 1
0 7 14 21 28
Cumulative number not yet recovered
(recovered)
Usual care plus doxycycline group 780 (0) 452 (343) 284 (488) 205 (553) 162 (596)
Usvalcareonlygioup 644(0)  303(302)  246(398)  180(447) 147 (477)

1007 — Control group

—— Azithromycin group

= 601 Hazard ratio 1-08 (95% Cl 0-79-1-47); p=0-63
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12 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Number at risk Time since randomisation (days)

Control group 183 183 182 180 173 169 163 160 155 151 148 143 141 138 136 132 128 126 124 123 122 121 119 116 115 111 111 110 110 110

Azithromycin group 214 211 207 203 199 193 188 183 180 173 168 165 161 156 154 150 148 146 141 140 135 134 133 132 130 128 127 127 126 126

Figure 2: Cumulative incidence of all-cause mortality at 29 days after randomisation
Numbers estimated by the Kaplan-Meier method, and hazard ratio with corresponding 95% Cl calculated from a Cox proportional hazards model.

A
100 — Azithromycin group
— Usual care group
80+ ’74,_’—_’(4,_.—-——*
g ,—'—‘_'j_—'_—'_
= Jf
3 60
g
g
2
5 o
E
3
20+ .
Estimated HR 1-08 (95% BCl 0-95-1-23)
Pr{meaningful effect)=0-23
Pr(superiority)=0-89
0 T T T 1
0 7 14 21 28
Cumulative number
not yet recovered
(recovered)
Azithromycin group 500 (0) 254(265) 144 (355) 111 (381) 93 (402)
Usual care group 823 (0) 451 (400) 288 (534) 210 (600) 167 (631)

Recovery collaborative group Lancet 2021; 397: 605-12
Principle Trial Collaborative Group Lancet 2021; 397 1063-1074
Butler et al Lancet Respir Med 2021; 9: 1010-20




RECOGNISE AND REACT @ SAPG

« Maintain and focus national programme
— Meeting virtually since March 2020 R o [SAPG

Updated advice to Antimicrobial Management Teams (AMTs) on antibiotic

 SAPG guidance for prescribing/ AMS for = el T
AMTs 12t and 23" March ==

— Emphasising core AMS principles R e

Staphyiococcal presmania has not been widely recogresed. Key areas &
management dunng this chalienging perca are as foliows.

OPAT/Comglex outpatient anti

& shin and soft tis

jont infections) to optimise patient flow and ca

» Avoid empiric/escalating Abx e

4. Consider/promote local Patient Group Directions (PGD3) 1o wppornt rompt patent trage 308

MANagEmENt in ACULE Z1eIMENt 2reas in ROIEEIR NG the COMMLINTY

» WHO Access/ IVOST/ Short duration e
* Need to understand prescribing impact
+  Surveillance of antibiotic use
* Hospitals Point prevalence survey

a COVID-19 wapected/confirmed, no puruient 1putum and no evidence of preumona: Do ROt

prewcnbe anttvotcs

benefes




Primary Care: Respiratory antibiotics

SA

Sateguarding
antibiotics

?\ Healthcare .

S 5cotland

Advice on management of people with i y infectil ing in the

community during the COVID-19 pandemic

5“ ul] l] As the COVID-19 pandemic continues it &s critical that local antibiotic treatment guidelines are followed and
1 that unnecessary antibiotic use is minimised. Bacterial co-infection & uncommon and antibictics are rarely
indicated. is for those with severe COVID-19 only. There i no
evidence for steraids in mild COVID-19 and no trials supporting use in community or care home patients.

Steraids should still be presaribed for exacerbations of COPD or asthma if required.

DIAGNOSIS OF BACTERIAL RESPIRATORY TRACT INFECTION IN COVID-19

£
|

{green/brown) sputum.

USE OF EMPIRICAL ANTIBIOTIC TREATMENT

infections in those without COPD..
.

.

30,000 -
Low or moderate severity pneumonia® High severity pneumonia
CRB6S/CURBES 0-2 OR CRB6S 34 or CURBES 3.5
Exacerbation of COPD with punslent sputum Consider admission for further assessment
Amoxicillin S00mg every 8 haurs for 5 days Jmanagement particularly if COVID-19 s suspected.
Or Doxycycline 200 mg on first day, then 100 mg | Atypical pneumania cover unlikely to be required
once a day for 4 days therefore no change from adjacent recommendation

if patient to stay in community
20,000 - _ .

SPECIFIC ADVICE ON CARE OF FRAIL OLDER PATIENTS
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ARHAI Scotland  xamoxicillin, doxycycline, clarithromycin, Azithromycin and co-amoxiclav




Fiona MoQueen, Chief Mursing Officer
Gregor smith, Chief mMedical officer A
Alison strath, Chief Pharmaceutical Officer

Riaghaltas na h-Alba
gov.scot

v' ‘ Scottish Government

MNHS Board Chief Executives
Copy : NHS Board Chairs, Medical Directors,
Nursing Directors and Directors of Pharmacy

23 November 2020

Dear colleagues,
Antimicrobial Stewardship during the Covid-19 pandemic

We in Scotland have a strong record on Antimicrobial Stewardship (AMS), with encouraging
and positive trends reported in the ‘Scottish One Health Antimicrobial Use and Antimicrobial
Resistance Report’ that was published on 17 Movember. However, we are writing to draw
your attention to two ways in which the Covid-19 pandemic may adversely affect our efforts
to maintain good AMS and contain and control Antimicrobial Resistance (AMR).

Firstly, it is clear that Covid-19 has had, and is likely to continue to have, an impact on
antibiotic prescribing decision-making across all sectors of care.

Published evidence to date does not support significant risk of bactenial co-infection with
SARS-CoV-2 in community managed patients, nor in those receiving ward care in hospitals.
However, cumulative antibiotic exposure may increase the risk of secondary infections
{including infection with antimicrobial resistant organisms) in those with severe Covid-19
ilness and particularly those in the critical care setting.

Other unintended consequences of cumulative antibiotic exposure include, but are not
limited to, risk of C. difficile infection and infections associated with antimicrobial resistant
organisms.

The Scottish Antimicrobial Prescribing Group have produced up-to-date recommendations
for both primary care and hospitals, to support best antibiotic prescrnibing practice and
antimicrobial stewardship to limit unnecessary prescrbing during the pandemic. Please take
note of these:

Advice on community respiratory infections and COVID-19
Advice on hospital Antimicrobial Stewardship COVID-19

Secondly, we reiterate the critical need for continued focus on preventing infection
transmission risks in all healthcare settings. There have been cbserved increases in the

rates of healthcare associated infection during the pandemic period, and this also has
important implications for containment of AMR.

At this time, with the focus rightly on Covid-19, we seek your ongoing support in ensuring
that patients continue to be assessed for all infection nisks. This includes the application of
the mandatory MRSA and CPE admission screening policies, as set out in the National
Infection Prevention and Control Manual:

http-/fwww_nipecm . hps scot.nhs uk/

We would be grateful if you could cascade as appropriate to clinical teams.
Thank you.

Kind regards,

' i
— >~ — M\ s ’7_:;-;‘"
H—_;Linud C M.lLah C__ : }F Illlll“{__'\j_‘,,;" (L.

Fiona McQueen Gregor Smith Alison Strath



Secondary Care: All Antibiotics (DDDs/1000 OBDs)
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Point Prevalence Survey

 AMTs invited all Scottish HBs
— 15 Hospitals
— 112 COVID-19 units
— Single day 20™ - 30" April 2020

— 820 pts (531 SARS-CoV-2 +ve)
— 37% of national IPs

— 52% male, median age 71 yrs
— 15% Critical care

22.1% Probable/Definite HAI

Seaton et al J Infection 2021



Antibiotics prescribed 74%':* ?RTI

70

96.5% empirical P<0.01
60

50

40

m All

W Positive
30

" Negative

20 -

10 -

0 _
Pre-hospital Admisison Date of survey

Seaton et al J Infection 2021



Factors associated with a prescription of antibiotic on
day of survey in those with suspected RTI (all patients)

Variable OR Lower 95%Cl  Upper95%Cl  Wald test p-value
SARS-CoV-2 positive 0.51 0.33 0.81 0.005
COPD/Chronic lung disease O 2.40 1.66 3.46 <0.001
Diabetes 0.58 0.40 0.84 0.006

CRP 2 100 mg/! O 1.83 1.28 261 0.001
Abnormal Chest X-ray O 1.88 1.22 2.90 0.005
Purulent or bloody Sputum O 1.85 1.17 2.91 0.01
Probable or definite nosocomial COVID-19 0.43 0.24 0.74 0.004

Seaton et al, JAC-AMR, 2021




Prescribing indicators for RTI antibiotics on day of
survey (ward patients)

Differences between Wards and Critical care

6%

mIv

60

50

H Oral
(IVOST)

™ Oral

40

30

B Med/Elderly

M Crit care
20 +

10

21%

Amox/doxy Pip-Taz Meropenem

Seaton et al, JAC AMR 2021



Systemic Antifungal Prescribing

 9.8% In critical care

* Median 19 days post
admission (IQR 16.5 — 20)

* Median 18 days post
admission to critical care

« All on RESERVE antibiotics




REFLECT

COVID-19
+ AMS

. W
* AR

Progression of COVID-19

Nosocomial
Infection

VAP
CRBSI

Interventions

Infection control challenges
Colonisation
Enterobacter
Klebsiella
MRSA
Candida

Interventions

Infection control challenges




Antimicrobial Prescribing in @~ SAPG

SU S p eCted/ PrOven COVI D'19 Safeguarding antibiotics v

for Scotland, now and for
the future

Empiric Rx

« Avoid empirical antibiotic Rx in suspected/proven COVID-19
 Don’'t use CRP to guide

« WHO Access if required and limit/record duration

Review

« Consider stopping antibiotics following positive SARS-CoV-2 result
« Avoid antibiotic escalation outside of critical care

« Optimise micro sampling (particularly critical care)

 PCT In critical care — guide de-escalation/stopping

« Limit duration and optimise IVOST

https://www.sapg.scot/about-us/latest-updates/updated-
advice-on-covid-19/



National Antimicrobial Use Indicator 1:
10% reduction antibiotic use in Primary Care (excluding dental) by 2022, using 2015 as

baseline

Items per 1,000 Population per Day

Source: Prescribing Inforr

Scotland

National Antimicrobial

Use Indicator 2:

Intravenous antibiotics in secondary care no higher in 2022 than in 2018

DDDs per 1,000 Population per Day

Source: Hospital Medicines Utilisation Database, NHS Nat
2020 Q3 includes only partial data for NHS Borders (2% of Scottish

Scotland

National Antimicrobial Use Indicator 3:
WHO Access antibiotics 2 60% of total antibiotic use in Acute hospitals by 2022

- v

Scotland

Percentage of DDDs

Year Quarter

Source: Hospital Medicines Utilisation Database, NHS National Services Scotland and Public Health Scotland
2020 Q3 includes only partial data for NHS Borders (2% of Scottish Population), 2020 Q4 contains no data for NHS Borders (2% population), and NHS Dumfries & Galloway
3% of population), 2020 Q4 contains only partial data for NHS Western Isles (0.5% population), and NHS Shetland (0.4% population).
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UK Regional differences in prescribing In Gl 4

hospitalised COVID-19 patients during first wave s

Mar Ape May

7 ¥ ¥
Py Py 4 Py Geographical  variation in
. = antimicrobial usage over time
Purple shading of regions represents the
percentage of patients who received
antimicrobial therapy during their hospital

admission, stratified by month of admission
(March, April and May) and by level of care

f g s
- - -~
;', _:', ;‘T (ward-level or critical care ).
Russell et al Lancet microbe 2021
https://doi.org/10.1016/ S2666-
[ -
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Regional ¢©

Ifferences In prescribing in hospitalised —“—

ISARIC 4C

COVID-19 pts during first wave: Specific agents Goronpurs
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haractensation
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Geographical variation in
usage of individual
antimicrobials over time

Purple shading of regions represents the
percentage of patients who received the
named antimicrobial during their hospital
admission stratified by month of admission
(March, April and May). (a) shows patients
in critical care and (b) shows patients
receiving ward-level care.

Russell et al Lancet microbe 2021
https://doi.org/10.1016/ S2666-
5247(21)00090-2



Summary

i SAPG

Taking ANTIBIOTICS
when you don’t need
them puts you and
your family at risk

. j' x

ANTIBIOTICS v ANTIBIOTICS
DON'T WORK FOR ARE NEEDED FO

Significant challenges on
local/national level

National programme recognised,
reacted and reflected and now
resetting

Importance of information,

ﬁT@@LHMM antibiotics
for Scotland, now and for
the fufum

ANTIBIOTICS
DON'T WORK FOR

sssss

mmmmmmmmmmmmmm

e Colds
feedback and engagement and L
collaboration with AMTs and Coronavirus (COVID-19)
. Viruses
HCPs more widely Vorniting
Most coughs

Focus on key AMS principles

Most ear infections
Most sore throats
Most diarrhoea

Most cystitis
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