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Pandemics occur roughly every 23 years
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ISARIC

Pandemics are certain

But we do not really know
What the pathogen will be
* What the disease will be

* How the disease will impact on

— groups / society / health care /
case fatality

* How diagnostics will perform
* |If infection control will work

 |f current therapeutics or
vaccines will work

We need rapid research capacity

Calum Semple© 3
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S|tuat|on in 2009: delayed Future ideal: rapid, integrated and

harmonised  clinical research
response to severe ID outbreaks

Ahmel

m Observational Public Health
Health Researc Response
_ Preclinical Research

Research

@

Infected@atients
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ISARIC Tools — Oven ready protocols /LR

* What kinds of studies are needed? ISARIC
— Clinical Characterisation Protocol - who what why
— Drug Trial
— Vaccine Trial
— Convalescent Plasma Trial

Develop protocols in readiness

— Data elements, CFR, Common Outcomes, Ethics and Regulatory
approvals

Pathogens deliberately not named
Activation exercises e.g. SPRINT-SARI

Calum Semple© 5
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ISARIC WHO Clinical Characterisation Protocol UK
“WHO CCP (UK)”
A Tiered Protocol - sensitive to setting

Tier 3 Population Pharmacokinetics of
antimicrobials & immune modulators

/ Tier 1 Single/Limited Biological Sampling \

/ Tier O - Data Collection Only \

Cases recruited over time
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ISARIC
43 Network members >130 countries

* Launched December 2011
* Led first by Jeremy Farrar
* Chair Peter Horby

ISARIC Coordinating Centre
Nuffield Department of Medicine’s
Centre for Tropical Medicine and
Global Health

University of Oxford

Funding CCP-UK

&
Department BILL& MELINDA m

for International GATES foundation 3 <
olbhoatbusrlg National Institute for
Health Research

N L
WEkos
e UKaid

Partners supporting research preparedness and response Medical

ZIKAllial

e

Research
99&5,@_ GL PID-R MRC Council




International Severe Acute Respiratory and Emerging Infection Consortium

WHO ISARIC Clinical Characterisation Protocol
NIHR Urgent Public Health Research Portfolio

|
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ISARIC
NHS|

National Institute for

Chief Funder
z Institution (& reference if Project Title UK CRN ID
Investigator e
applicable)

EmeaacT University of | NIHR- NETSCC | The PAINTED study: PAndemic INfluenza Triage in the

i Sheffield (Ref 11/46/07) | Emergency Department Ll
Goodacre gancy ep '

Dr Marian University of | NIHR- NETSCC | Maternal and perinatal outcomes of pandemic influenza 14162
Knight Oxford (Ref 11/46/12) in pregnancy. ———
Dr MG University of | NIHR- NETSCC Real-tllrne Ievaluatron and. reﬁnenjent of tools anld Icnter!a

(Calum) p used in primary care to aid hospital referral decisions for | 12827

Liverpool (Ref 11/46/22) _ ; : 2
Semple patients of all ages during an influenza pandemic.
An open-label, multi-centre, single arm study to evaluate
Professor University the safety, tolerability and pharmacokinetics of
Mervyn College GSK intravenous zanamivir in the treatment of hospitalised 7444
Singer London adult, adolescent and paediatric subjects with confirmed
influenza infection

PelG University of ISARIC/WHO Severe Acute Respiratory Infection
(Rl Oxford Welleome Trust | giological Sampling Study 14122
Semple
Dr Wei Shen No?tlngrjram NIHR- NETSCC Double-bhlflde_d ranrllomlsed cpntroiied lr|a! of efariy low

: University dose steroids in patients admitted to hospital with 15318
Lim ; (Ref 11/46/14) ; i ;s - =

Hospitals influenza infection during a pandemic.

Health Research
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Severe Acute Respiratory Syndrome ISARIC
Coronavirus 2 =SARS-CoV-2

Alissa Eckert, Dan Higgins, Maureen Metcalfe, Cynthia Goldsmith & Azaibi Tamin (CDC USA)
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SARS-CoV-2
BB

a
HCoV-NL63 HCoV-0C43 BA

The MRCA for HCoV-NLE3 and ARCoV.2 | HCON-003 emerged roughly

{Appalachian Ridge CoV) was predicted 130 years ago from BCoV

1o have existed ~560 to 820 years ago

HCoV-229E «

Bat alpha-CoV and HCoV-229€
diverged 200 years ago

1200 1700 1800 1900 1950 1960 1570

/U\
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BB
2002-4 saRrs-coV

Estimates of the divergence time
between human/cvet SARS-CoV and the
closest SARSs-BatCoV strains range from

4 to 17 years befoee the SARS epidemic {2002)

1980 1980 2000 2010 2020
| | | |

HCoV-HKU1 BA

The common ancestor of
HCoW-HEL1 extant ineages
wias traced back to the early 19505

2012- MERS-CoV BC

The MRCA for Human/Camel
MERS-Col and Meoromicia capensis
beta-CoV can be traced back to 2006

Trends in Microbiclogy

Forni et al Trends in Microbiology
REVIEW| VOLUME 25, (1), P35-48, JANUARY 01, 2017



31/12/2019
09/01/2020
13/01/2020
17/01/2020
21/01/2020

25/01/2020

30/01/2020
31/01/2020
06/02/2020

08-10/02/2020

12/02/2020
15/02/2020

18-19/02/2020

23/02/2020

24/02/2020
25/02/2020
28/02/2020
01/03/2020
01/03/2020
01/04/2020

27 cases of pneumonia of unknown aetiology reported in Wuhan

Preliminary determination of novel coronavirus

First case outside China (Thailand)

CCP-UK activated in readiness for any Coronavirus case (took one email to DCMO)

293 cases in mainland China, including 15 healthcare workers and 6 deaths

First person-to-person transmission identified outside China (Vietnam)

First confirmed case in Europe (France)

WHO declares Public Health Emergency of International Concern (PHEIC)

UK nationals repatriated from Wuhan. First two UK cases confirmed (CCP-UK cases #1-2)
Third case in UK confirmed (Case #3)

Contacts of UK case #3 confirmed as cases in UK nationals in England (Cases #4-8), other cases in
France (5) and Spain (1)

One new UK case confirmed — (case #9)

A US Citizen tested positive on arrival at Malaysia having left the M/V Westerdam on 13/2/2020
Eight UK nationals tested positive from the Diamond Princess, docked in Japan

Further four UK nationals from Diamond Princess repatriated to Arrowe Park tested positive in Japan
(cases #10-13)

First case in Wales

Iran, certain regions of Italy and South Korea are now category 1 countries

First case in Northern Ireland

Family cluster of 4 cases (3 family members of non-travel UK case). 35 of 39 cases recruited
First case in Scotland

4063 cases recruited to CCP-UK tier zero (data only) 471 cases sampled
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Tier Zero of CCP-UK (Data only) = CO-CIN
COVID-19 Clinical Information Network ]

* “PHE take the case epi to the
hospital door, CCP-UK follows the N=53 903
admission journey”

* Deep datadig

— Who
. Haspital admission with COVID-18 by sax
* Demographics Figues 14

* Co-morbidities 25000 sm — Mas — Femas —
* Presenting symptoms
SO000 .
— What 7 —
* Treatment

15000 rr
* Qutcomes

— Why
* Underpins sampling
* Underpinstrial RECOVER  sooc JJ

Miimbed of patients
iy
!

10000 F £

Li T T T
Fein bar Apr Mty <urn
Admission dale
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CO-CIN Dynamic Report RARK.

Dynamic CO-CIN report to SAGE and NERVTAG .
[OFFICIAL-SENSITIVE PROTECT] o )
i cuntst st S0t 00004 e Minimal cleanlng

Real-time analysis of raw data

* Initially signals rather than messagess
* Updated every 30-minutes 4-hodrs 2x daily
* Accessed by

— CMOs / DCMOs

Scientific Advisory Group for Emergencies
(SAGE)

Scientific Pandemic Influenza Modellers (SPI-M)

New and Emerging Respiratory Viral Threat
Advisory Group (NERVTAG)

— PHE & PHS

* Line list available to Scientific Pandemic
Influenza Modelling (SPI-M) group
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Admission by Sex ISARIC

Hospital admission with COVID-19 by sex

Figure 1A
25000 sex — Male — Female
20000 +
N=53,903 5™ June 2020
@
3 15000
a
L=
7]
=]
5 10000
5000
= 1 1 I I
Feb Mar Apr May Jun

Admission date
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90+
85-89
80-84 1
75-79 1
70-74
65-69
60-64
- 55-59 1
@ 50-54 -
2, 45491

—

@ 40-44 1
< 3539
30-341
25-291
20-241
15-19
10-14 1
591

0-41

Age, Sex and Outcome

ISARIC

Discharged On-going care . Died

Males

Females

25476/44289 (58%) | 18813/44289 (42%)

3500

3000 2500

2000 1500

1000 500 © 500 1000 1500 2000 2500 3000 3500
Number of patients



Cough 4

Fever 4

Shortness of breath -
Fatigue 4

Confusion 4

Cough (sputum) -
Nausa/vomiting -
Diarrhoea 1

Muscle ache 4

Chest pain -
Abdominal pain
Headache -

Wheeze -

Sore throat -

Joint pain 1

Cough (blood) 1

Skin ulcers A

Runny fnose 4
Selzures 4

Bleeding (Haemorrhage)
Skin rash 4

Lower chest wall Indrawing -
Lymphadenopathy <
Ear pain 1
Conjunctivitis 1

Admission Features

Symptoms on presentation to hospital (% patients, n = 42796) Comorbidity (% patients, n = 42887)
Figure 3A

Unknown

25% 50% 75% 100%
Proportion of patients with symptom (%)

Figure 3B

Chronic cardiac disease -
Diabetes without complications 4
Chronic pulmonary disease -
Chronic kidney disease 4
Dementia 4

Asthma 4

Chronic neurological disorder 4
Rheumatologic disorder -
Obesity

Malignancy 4

Diabetes with complications 5
Smoking 4

Chronle hematologic disease
Malnutrition -

Moderate/severe liver disease 4
Mild Liver disease 4

AIDS/HIV A

i

ISARIC

NO Unknown

50% 75% 100%
Proportion of patients with comorbidities (%)
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Symptoms and comorbidity RARK.

Three most common symptoms Three most common co-morbidities

O Fever w © Chronic cardiac disease

O Cough 3968 O Diabet_es without com plications
© Shortness of breath © Chronic pulmonary disease
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Correlation matrix of symptoms
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Patient Flow LA

1o A n.] C
Figure 7B - Patients admitted >=14 days and <=28 days ago .
N = 1850

Admission location HDU/ITU after day 1 Treatment Outcome
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Outcome: all admission ISARIC

Status in patients admitted >=14 days from today

Figure 10
Al patients
Diied On-going care Discharged allve
1600 11628/49788 17159/49788 21001/49788
23% 34% 42%
1200

Number of patiants
g

—

3o 80 a0 1}

Aga (years)
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Outcome: Invasive Mechanical ISARIC
Ventilation

Patients receiving invasive ventilation

Died On-going care Discharged alive

200+ 1464/3543 994,/3543 1085/3543
41% 28% 3%

g
S
:

Age (years)
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ISARIC

Cnirvival

= pgefacior=o18 = = agefaclor=18-49 = agefaclor=50-T4 = agefactor=75 and aver

. 1 e T T
1.00 SR T ——— — 18-49y
Tt T 5074
(.75 1 1 y
Ta, .
E T e el
= - == >75
= 050 y
-
5]
0.251
p < 0.0001
0.00+
0 7 14 21 28
Time from symptom onset (days)
MNumber at risk
agefacior=c18 545 478 447 445 441
agelacior=18-10 5548 5173 4822 4646 4578
age.ecior=50-74 17108 15362 13309 12010 11381

age.factar=75 and over 21193 17090 12885 10936 10069
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ISARIC
COVID-19 hazard of death by age, sex and

co-morbidities: Multivariable Cox proportional hazard
model

Survival: HR (95% Cl, p-value)

Age on admission (years) <50 +

50-69 3.91 (3.42-4.48, p<0.001) i B =

70-79 7.49 (6.54-8.57, p<0.001) i ——

80+ 10.19 (8.92-11.65, p<0.001) i il
Sex at Birth Female 0.78 (0.75-0.81, p<0.001) | i
Chronic cardiac disease YES 1.15 (1.10-1.20, p<0.001) i [ ]
Chronic pulmonary disease YES 1.19 (1.13-1.24, p<0.001) i -
Chronic kidney disease YES 1.21 (1.16-1.27, p<0.001) i HH
Malignancy YES 1.25 (1.18-1.33, p<0.001) i sl
Obesity YES 1.23 (1.15-1.31, p<0.001) i e
Dementia YES 1.36 (1.30-1.43, p<0.001) i -
1! 2 5 10

Hazard ratio (95% Cl, log scale)
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COVID-19 and Ethnicity ISARIC

C In-patient survival: hierarchical with potential mediators

Ethnicity White - .
South Asian 1.20 (1.05-1.36, p=0.008) l——
East Asian 1.02 (0.76-1.38, p=0.890) -—:-—-
Black 1.07 (0.92-1.23, p=0.380) T
Other Ethnic Minority 1.01 (0.91-1.12, p=0. 790) -—f—-
Age on admission (years) 50-59 T
18-39 0.31 (0.23-0.41, p<O0. 001) —— |
40-49 0.53 (0.43-0.65, p<0.001) —— :
60-69 1.98 (1.76-2.22, p<0.001) ! —.—
70-79 3.09 (2.78-3.44, p<0.001) | -
80+ 4.21 (3.79-4.68, p<0.001) ! .-
Sex at Birth Female 0.76 (0.73-0.80, p<0.001) [
Deprivation (IMD) - 1.00 (0.95-1.06, p=0.890) i
Diabetes Yes 1.08 (1.03-1.13, p=0.003) :...
Obesity No !
Yes .26 (1.16-1.37, p<0.001) [
(Missing) .05 (0.97-1.14, p=0.240) e
Chronic cardiac disease Yes .13 (1.08-1.18, p<0.001) : -
Chronic pulmonary disease Yes 17 (1.11-1.23, p<0.001) | -
Chronic kidney disease Yes .26 (1.20-1.34, p<0.001) : -
Dementia Yes 1 33 (1.26-1.41, p<0.001) : -
0.3 1.0 3.0

Hazard ratio (95% Cl, log scale)
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COVID-19 and Ethnicity ISARIC

Direct effect
HR = 1.14 (1.01 to 1.30)
82%

Ethnicity:
South Asian
Vs
White

Mortality

Indirect effect (mediation by diabetes)
HR =1.03 (1.02 to 1.04)
18%

Diabetes
Age

Sex

Ethnicity | Diabetes White INo @ White | Yes South Asian INo @ South Asian | Yes

w

Male Female

80

60 - + +
¢ + ¢
40 A ’+ ¢

20

In-hospital mortality by day 30 after symptom onset (%)

¢+ .
[

. | | ot |
40 60 80 40 60 80

Age (years)
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Conclusion

Recruitment to Urgent Public Health Research is feasible in
response to novel pathogens, and during a pandemic

Activation events are essential rehearsals

Success was dependent upon good will and common-sense
approach by HSE, Police and site staff

New administrative regulatory hurdles delayed research
activity, but can be resolved
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SARIC
The PROBLEM The Solution

S|tuat|on in 2009: delayed Future situation: rapid, integrated

and harmonised clinical research
response to severe ID outbreaks

Ahmel

m Observational Public Health
Health Researc Response
_ Preclinical Research

Research
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ISARIC
ISARIC COVID-19 Clinical Characterisation Consortium

e 2500 Research Nurses & Medical Students Liverpool University

e >200 Site Local Investigators * Edinburgh University

* >166 R&D Administrators e Oxford University

» Sponsor Office - Oxford e Glasgow University

* Legal — Liverpool & Edinburgh * Imperial College London

* Finance Team — Liverpool & Edinburgh Office of CMO England

@CCPUKstudy
ISARIC4C.net

Calum Semple©



