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There are known knowns; there are things we
know that we know.

There are known unknowns; that is to say,
there are things that we now know we don't
Know.

But there are also unknown unknowns - there
are things we do not know we don’t know.

-Donald Rumsfeld
US Secretary of Defence 1975 to 1977 & 2001 to 2006



Overview

Acute COVID 19

Long COVID




Overview

== Acute COVID 19




Mr AA

43 yrs/M BAME
BIBA to ED

Presenting symptoms:
Lethargy
Dyspnoea & non-productive cough 4 days
Fever
Dysgeusia



Background:

Current meds:

Mr AA

Hypertension
Intestinal TB 2011
Ex-smoker 20pk yrs
Increased BMI

Amlodipine
Doxasozin
Spironolactone
Losartan



O/E

Temp  38.8°C
RR 20/min
Sats 94% on room air

Chest occasional b/l crackles



Day 01 ~ —




Results

ABG 7.56/5.1/6.6/33.2 on air 2 T1RF
FBC Normal
CRP 102 mg/l

Creat 154 umol/L
SARS-CoV-2: RNA DETECTED



Mr AA Day 4

e NEWS2 1
* ABG 7.55/5.3/7.8/33.7 on 4L FiO,

e MET Call 2150hrs
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Mr AA

Day 5: HFNO & CPAP

Not intubated

Discharged on Day 15
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Inside the virus

RNA genome
SARS-CoV-2isan RNA
virus, with a genome of
approximately 30,000
nucleotides, which
encode around 29
proteins. While changes
in the spike protein are
most important,
mutations that change
other proteins may also
influence transmission
and pathogenicity.

Spike protein

Membrane protein

Envelope protein

SARS-COV-2

SPIKE STRUCGTURE

Each spike is formed by a group of three intertwined proteins and is divided into two subunits,
S1and S2. The spike protein shifts between an ‘open’ conformation, which is able to effectively
bind angiotensin converting enzyme-2 (ACE-2), and enter cells, and a ‘closed’ conformation,
which may be able to evade antibodies.



The Spike

Slis responsible for host cell
engagement and comprises

2 sections:

+ Receptor binding domain (RBD)
» N terminal domain (NTD)

52 completes membrane fusion
allowing viral RNA to enter the host
cell, and comprises 5 sections:

« Fusion peptide (FP)

« Heptad repeat 1(HR1)

* Heptad repeat 2 (HR2)

» Transmembrane domain (TD)
» Cytoplasmic domain (CD)

= HR1/2
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The RBD mediates interaction with ACE-2
receptors expressed on lots of cells,
including in the respiratory tract. The AGE-2
interaction surface is a small 25 amino acid
patch at the top of spike called the
receptor binding motif (RBM). The RBD is
also the site of binding for several major
classes of neutralising antibodies.

NTD

The NTD is a highly glycosylated domain in
S1with several external facing loops. Several
VOCs and VUIs have deletions in NTD loops.
NTD contains an ‘antigenic supersite’, which
is a binding site for neutralising antibodies.

Furin cleavage site

The S1and S2 subunits need to be cleaved
in order to expose the fusion peptide (FP),

which can then mediate membrane fusion

with the host cell.



Spike Gene

Mutations in the NTD and RBD can improve binding to the ACE-2 receptors,
increasing transmissibility, and can also change the shape of the protein, making it
harder for antibodies to attach to the virus and neutralise it.

Furin cleavage site

H69-V70
deletion

Y144/145
deletion

L242/A243|
L244 deletion

4

....................

RBD -RBM

K4I7N_IT
mutation D614G
A® mutation
E484I§
mutation A570D
QA mutation
HO
N501Y mutation
HOA®

, Variants of concern
P68IH I UK (KENT)

HO®A® mutation @ UK (BRISTOL)

HO A BRAZILIJAPAN
4 SOUTHAFRICA

A mutation at amino acid 681, adjacent to
the furin cleavage site, can improve binding
affinity, increasing transmissibility.



Previously circulating Variants of concern (VOC)

United Kingdom, wOC: 18-Dec-2020

Sep-2020
201 (V1) Previous WOC: 09-Mar-

2022

VOO 11-Jan-2021
Erazil,

GRIB01Y. VI 204 (V3] Nov-2020 Previous WOC: 09-Mar-

https://www.who.int/en/activities
/tracking-SARS-CoV-2-variants/

Accessed June 2022

orld Health

rganization




Currently circulating Variants of concern (VOC)

+5.R346K

| 21K, 21L, 21M, | MUHIFH.E VUM: 24-Nov-2021
Omicron® B.1.1.529 GR/M4344 298 298 29C +3:L452X countries,
: : Nov-2021 VOC: 26-Nov-2021
+5:F486Y

Omicron is currently the dominant variant circulating globally

>98% of viral sequences shared on GISAID after February 2022

https://www.who.int/en/activities
/tracking-SARS-CoV-2-variants/

Accessed June 2022

World Health

rganization




VOC-LUM

(lineages

Scﬁét-(lalﬁ:tion in un d er
the spike protein + South Africa mon |t0 r| N g)

Jan-2022

BA.1 and BA.2

BA.4# GRA22A 22A S:del69/70,
S:L452R,
S:F486V, S:Q493
reversion

sister lineage

BA.2 + S:L4520Q, er::teer(ijcitates of

S:S704F Dec-2021

. Multiple countries

*% - o D
BA.2.11 GRA BA.2 sublineage BA.2 + S:L452R Mar-2022 e
b et )
M

BA.2.12.1 GRA 22C BA.2 sublineage

https://www.who.int/en/activities
/tracking-SARS-CoV-2-variants/

Accessed June 2022

World Health

%, Organization




Spectrum of Infection

Resource Intensity

Asym ptOmatIC 30'40% Patientsilﬁ ‘critical”

diagnoses who need
advanced critical care Mechanical ventilation

15%
Patients with
“severe” diagnoses who
need essential critical
care or oxygen

Oxygen therapy

Ma Q et al. Global Percentage of Asymptomatic SARS-CoV-2 80%

Infections Among the Tested Population and Individuals With Patients with "mild” diagnoses who o
Confirmed COVID-19 Diagnosis. Dec 14, 2021. T BaSIC cllqlcal
doi:10.1001/jamanetworkopen.2021.37257 Interventions

COVID-19 Treatment Guidelines Panel. Coronavirus Disease
2019 (COVID-19) Treatment Guidelines. National Institutes of Patient Numbers
Health. Updated 29 April 2022



Manifestations associated
with COVID-19

Systemic

* Inflammation

» Coagulation
 Cytokine storm
» Lymphopenia

Endocrine

* Hyperglycemia

e
&yl

Neurological)

» Ageusia; anosmia, myasthenia
* Encephalopathy, Guillain-Barré

» Myocarditis
* Arrythmia

/’____.
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» Elevated transaminases
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[Gastrointestinaﬂ
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* Diarrhea

Skin

« Urticaria
* Rash
* Perio-like lesions
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Pulmonary

* Pneumonia
* Acute respiratory distress
syndrome (ARDS)

* Acute kidney injury

[Thrombo—embolism)

* Pulmonary embolism
» Deep vein thrombosis



Global Situation Globally, as of 5:40pm CEST, 20 June 2022,

536,590,224

confirmed cases

20m

.......... L I||“||I|I||||IIII||||““|||||ll|||||"“I‘ ‘ hll“"llll .

Sep 30 4 Mar 31
100k

50k

Source: World Health Organization

% Data may be incomplete for the cumagdn 4 Mar 31 Jun 30 Sep 30 Jant Mar 31 Jun 30 Sep 20 Jan1 Mar 31
% day or week.

Jan 1 Mar 31

WHO Coronavirus (COVID-19) Dashboard | WHO Coronavirus (COVID-19) Dashboard With Vaccination Data Accessed 20 June 2022



https://covid19.who.int/

B= United States of America = India

85,007,630 43,309,473

confirmed cases confimed cases

m Brazil Sj= The United Kingdom
31,611,769 22,472,507

confirmed cases canfirmed cases

,ijt\/\_

i) taly ‘e Republic of Korea
17,879,160 ' 18,280,090

confirmed cases confirmed cases




1.

2.

3.

4.

The UK waves

March to May 2020 (ancestral variant)
Nov 2020 to March 2021 (Alpha)
June to Nov 2021 (Delta)

Dec to date (Omicron)



Clinical Picture (DVH experience)

1. TTBAME; M:F 80:20; >70 yrs; High mortality,
myocarditis & CNS disease

2. < BAME; T"BMI; M:F 1:1; >50 yrs; pregnant;
pneumomediastinum/pneumothorax

4. I & severity 2 I I AGP = ?? COVID



Observation 1: Stratifying patients

1. Severity of organ dysfunction
2. Features associated with severe illness

3. Co-morbidities



Assessing severity & mortality risk

* Age

Age group (years) |Total
Total 119,037

0-19 124

All data up to 4pm 22 June 2022
https://www.england.nhs.uk/statistics/



Multiple Conditions Increase Risk

C O - m O r b i d it i e S Serious conditions present in those who have died

25%

1 condition

2 conditions

A Qo0
O/0

3+ conditions




Ethnicity is Another Risk Factor For Deaths Ethnici ty

baseline risk for a white person

1x

PAKISTANI /
BANGLADESHI

OTHER
ETHNICITIES

MIXED

CHINESE




Why is COVID killing

people of colour?

PERCENTAGE
OF POPULATION




BLACKRETLSIIA



Of all the doctors that have died of COVID,

5 0/ are people of colour

AEEL



( Tachyemea )| QObservation 2:

p A s T2RF - T1RF

Alternmating Abdominal
and Ribcage Breathing

. E p * Hypoxia kills!

e

irati R i
hParadm:ical Respirat :ms;J E:‘F:'JIEEF? e Target sats >92%
.,l, Fatigue
' . ™4 . . .
i ““’ETP“'E g (permissive hypoxia,
§ Bradypnea ) happy hypoxics)
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Respiratory Arrest )
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Management of T1RF




Observation 3: Management & Rx

a) Labs
b) LMWH

c) Treatments



a) Labs

‘ Alternate day

Full blood count with
differential

Total lymphocytes

Ur/Creat/E’lytes/LFTs

Creatine kinase (CK)

CRP

Ferritin

Repeat if abnormal

* Lactate
dehydrogenase
(repeated daily if 1)

* Troponin (repeated
every two/three days
if M)

 ECG (prolonged QTc)



b) Venous Thromboembolism (VTE)

* Broad spectrum of thromboembolic
manifestations

* varies widely among different individuals and
different clinical studies

* general trend over time from a higher VTE risk in
hospitalized patients earlier in the pandemic
towards a lower risk later in the pandemic



LMWH:
Therapeutic =2 Intermed = Low dose

e earlier diaghosis
* improved treatment
e different variants
* vaccination status
may have played a role...



c) (Evidence Based) Treatments

RECTHVERY

Randomised Evaluation of COVID-19 Therapy




Initial Trial design

No additional treatment

Lopinavir-ritonavir
400/100 mg bd PO for 10 days

Dexamethasone ‘
6 mg od PO/IV for 10 days

Hydroxychloroquine
See protocol for dosing
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Azithromycin
500 mg od PO/IV for 10 days



R2 addition to trial design

No additional treatment

Lopinavir-ritonavir
400/100 mg bd PO for 10 days

Dexamethasone
6 mg od PO/IV for 10 days

Hydroxychloroquine
See protocol for dosing

Azithromycin
500 mg od PO/IV for 10 days

Tocilizumab

No additional
treatment
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Effect of allocation to RECHVERY

dexamethasone on 28-day mortality EEEE=EEE=m

RR 083 (0.74-0.92)
p=0.0007

0 7 14 21 28
Days since randomisation

Number at risk
ne

Dexamethasc 2104 1860 1670 1595 1547

Control 4321 3700 3329 3154 3053



Effect of allocation to dexamethasone on 28- REC'I'):‘VERY

day morta I Ity’ by resp'rato ry Su ppo rt Randomised Evaluation of COVID-19 Therapy
No oxygen Oxygen only Ventilation or ECMO
50 - 50 - 50 -
RR 1.22 (95% CI 0.93-1.61) RR 0.80 (95% CI 0.70-0.92) RR 0.65 (95% CI1 0.51-0.82)
40 - =0.14 40 - p=0.0021 40 - p=0.0003
R 394 . R R
g & g
© © é
g 2- 2 E
1
0 7 14 21 28
Days since randomisation Days since randomisation Days since randomisation

Number at nisk
Dexamethasone 501 463 420 304 383 1279 1107 1004 o971 040 324 00 246 230 224

Usual care 1034 969 890 856 832 2604 2162 1965 1880 1832 683 569 474 418 389



REGAHVERY PR

Randomised Evaluation of COVID-19 Therapy

5 June 2020 15 January 2021 8 quye 2021
'No clinical benefit' 'No clinical benefit’ Aspirin found
from hydroxychloroquine from convalescent plasma to be ineffective

29 June 2020 18 February 2021 3 March 2022

19 March 2020 Lopinavir-ritonavir RECOVERY International Baricitinib reduces deaths
First patient enrolled gives ‘no clinical benefit’ launches by about one-fifth

10 March 2020 16 June 2021
First draft Monoclonal antibody
protocol written 16 June 2020 11 Ifebruurr,r 202_1 combination reduces deaths
Dexamethasone reduces Corticosteroids with -
. . in people who have not
deaths by one-third tocilizumab reduces .
in sickest patient deaths b to a half mounted their own
in sickest patients eaths by up to a ha immune response
4 May 2020 14 December 2020 5 March 2021
10,000 patients enrolled Azithromycin found Colchicine found
to be ineffective to be ineffective

https://www.recoverytrial.net/



B REGHVERY IR

participants recruited

OXFORD Randomised Evaluation of COVID-19 Therapy

Three effective COVID-19 treatments Six trea%n&mg_:gtz:aci?e% ——
De?(a metl-!asone. € Hydroxychloroquine
An inexpensive steroid o Lopinavir-ritonavir
Tocilizumab € Azithromycin

A treatment for arthiritis
€ Convalescent plasma

FED

Ronadpreve . .
Aspirin

Synthetic monoclonal o P L

antibody therapy € Colchicine

The study continues to investigate other potential treatments for COVID-19, including
baricitinib and empagliflozin.




Current comparisons REGHVERY

for adults with COVID-19

High-dose corticosteroids @ SGLT-2i comparison
(hypoxic)

High dose Usual care Usual care
or or
o steroids alone o Empagliflozin alone

Baseline data collected

Outcomes collected at earliest of
Participants enter 21 comparisons death, discharge or 28 days

i)
ﬁ Antiviral 1 4 o Antiviral 2 ﬁ Antiviral 3
Usual care Usual care
. or .
.

ELIGIBLE PATIENTS
OUTCOMES




Specific treatments: Pre-hospital

1. Antiviral:
* Molnupiravir (Lagevrio)

2. Monoclonal antibodies:
e Sotrovimab (Xevudy)



Treatments for COVID-19 are for people aged 12 and over who have tested positive
for the virus and are at highest risk of getting seriously ill. Includes :

Down's syndrome

Condition affecting CNS (MS, MND, MG, Huntington’s disease)

Patients with haematological diseases and stem cell transplant recipients
Solid organ cancers

HIV or AIDS

Severe liver conditions (e.g. cirrhosis, liver patients on immunosuppresants)
Chronic kidney disease (CKD) stage 4 or 5

All organ transplant recipients

Patients with immune-mediated inflammatory disorders (IMID)

Primary immuno-deficiencies (CVID, SCID, APECED syndrome)

Received certain types of chemotherapy in the last 12 months

Received radiotherapy in the last 6 months



Specific treatments: In hospital

1. Antivirals:
a) Remdesivir (Veklury)

Conditional recommendation

Consider remdesivir for up to 5 days for COVID-19 pneumonia in adults, and young people 12 years and over weighing 40 kg or
more, in hospital and needing low-flow supplemental oxygen.



2. IL6 inhibitor:
a) Tocilizumab iv (8mg/kg)
b) Sarilumab iv (400mg)

Offer tocilizumab to adults in hospital with COVID-19 if all the following apply:

+ they are having or have completed a course of corticosteroids such as dexamethasone, unless they cannot have
corticosteroids

¢ they have not had another interleukin-6 inhibitor during this admission

¢ there is no evidence of a bacterial or viral infection (other than SARS-CoV-2) that might be worsened by tocilizumab.

And they:

¢ need supplemental oxygen and have a C-reactive protein level of 75 mg/litre or more, or
s are within 48 hours of starting high-flow nasal oxygen, continuous positive airway pressure, non-invasive ventilation or
invasive mechanical ventilation.



3. Monoclonal antibodies:
a) REGN-COV2 / Ronapreve: Casirivimab/Imdevimab



Potential targets of COVID-19 therapies by
stage of infection

Asymptomatic/ Mild Moderate Severe Critical
presymptomatic illness illness illness illness
Stage /severity: + SARS-CoV-2 test but Mild symptoms 07 saturation 294%, 07 saturation <94%, Respiratory failure,
no symptoms (eg, fever, cough, lower respiratory respiratory rate >30/min; | shock, multi-organ
taste/smell changes); tract disease lung infiltrates >50% dysfunction/failure
no dyspnea

Viral replication

Disease

pathogenesis:
Inflammation

Potential

treatment: Antivirals

Antibody therapy




Symptomatic
patient (UPaOZ)

Symptomatic
patient (UPaOZ)

Asymptomatic
patient

Asymptomatic
patient

Imaging C19 Swabs

Normal

Normal

Remdesivir

YES




Omicron...!1?
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s LOong COVID
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Long COVID-19

“a term to describe the effects of COVID-19 that
continue for weeks or months beyond the initial

illness”



Terminology
 Lingering symptoms
 Long haulers
1 Post-acute COVID-19 syndrome (PACS)
1 Post-acute sequelae of SARS-CoV-2 infection (PASC)
1 Chronic COVID

Ongoing symptomatic

Acute COVID19 COVID19

Post-COVID syndrome




Definitions... o

managing the long-term

* Acute COVID19: signs and symptoms of
COVID19 for up to 4 weeks

* Ongoing symptomatic COVID19: signs and
symptoms of COVID19 from 4 to 12 weeks

e Post-COVID19 syndrome: signs and symptoms that
develop during or after an infection consistent
with COVID19, continue for >12 weeks and
are not explained by an alternative diagnosis

www.nice.org.uk/guidance/ng188
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CENTERS FOR DISEASE"
CONTROL AND PREVENTION

Palpitations
Cough

Joint pain

Chest pain

Anxiety

/ > 4 weeks
s
(3G
N Y

World Health
Organization

Depression
Breathlessness
Fatigue
Brain ng Chest tightness
Loss of concentration
Muscle pain

Sleep disturbance

Memory issues

Definition???

> 8 weeks

N I c E Hggmﬂégsggfggellence

P\Cﬁ Royal College of

(‘] 1’) General Practitioners 4-12 weeks
i > 12 weeks

s e re

Cv Scntlandmnt SIGN




Long COVID: Questions?

What are the symptoms of Long COVID?

What causes Long COVID?

What is the incidence/prevalence of Long COVID?
How long does Long COVID last?

What is the treatment of Long COVID?



Symptoms

e ~205 symptoms

e Commonest:

— shortness of breath

— cognitive dysfunction

(brain fog)
— fatigue

Lopez-Leon, S., Wegman-Ostrosky, T., Perelman, C. et al. More than 50
long-term effects of COVID-19: a systematic review and meta-analysis.
Sci Rep 11, 16144 (2021). https://doi.org/10.1038/s41598-021-95565-8

Long-term effects of COVID-19

1%
% [ 58%
Hypertension "
Fatigue
7% R
Chills 1
1%  Weight
Pain loss
Abnormal Chest
XRay/CT (34%) > 50% 23%
D-dimer (20%) 30-50% Ageusia 6%
NT-proBNP (11%) x Red
CRP (8%) 1530% 3% eyes
Serum ferritin (8%) 515% r:«m ‘.;\
Procalcitonin (4%) e \ x-‘ 2
IL-6 (3%) <5% ngz& ..
19%
Cough
Paca 1 21%
"o = Resighesn, - POlyPNEA
Rorwi Fasuw 00 rate inCrease
16%
1% Chest pain
, Palpltations Discomfort
1%
Myccarditis
0.4%
Arthythmia
4%
Disbetes y
Medlitus
12%

Sweat

44% 27%

Attention

Headache — pisorder

. §

25% <
Hair /
Loss

15%
Hearing loss
Tinnitus 5%
__Discontinuous
B flushing
16%
Nausea
o 24%
5% Dyspnea
1 Pulmonary
Flbrosis
10%
Reduced
Pulmonary
capacity
)

1% 12%
Renal Cutaneous
Fallure signs

19%
Joint
Pain
3
Lim|
edema

"N % of long-term effects of COVID-19

21%

7~ Anosmia

16%

Memory
loss

13%
Anxiety

12%

[ Depression

11%

Fever

11%
— Sleep
disorder

8%
Sleep
Apnea

7%

| Health Care
related Mental
Health

6%
L Psychiatric
lliness

3%

| \Dizziness

3%

i~ Stioke

| (2%
Dyspheria

2%

. Meed
Disorders

2%
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1%
[\ PTSD

0.3%
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Patterns of Long COVID

not always a linear
disease - acute phase
followed by recovery or
a steady state

cyclical disease -
symptoms moving
round different body
systems &

fluctuating in severity

disease phenotypes arising
in different individuals



What causes Long COVID?



Post-acute infection
syndromes (PAIS)

e Post viral sequelae (myalgic
encephalomyelitis/ chronic

Table 1| Overview of unexplained PAISs associated with

documented infections

Pathogen

Name of PAIS

Viral pathogens
SARS-CoV-2

Ebola

Dengue
Polio
SARS

Chikungunya

Post-acute sequelae of SARS-CoV-2
infection (PASC)

Post-acute COVID-19 syndrome (PACS)
Long COVID

Post-Ebola syndrome (PES)
Post-Ebola virus disease syndrome
(PEVDS)

Post-dengue fatigue syndrome (PDFS)
Post-polio syndrome (PPS)
Post-SARS syndrome (P55)

Post-chikungunya chronic inflammatory

rheumatism (pCHIK-CIR)

fatigue syndrome (ME/CFS)

* Dysautonomias e.g. POTS, EDS, fosfvervms Noname

IVI C S H1N1/09 influenza®® No name
I \ \FAVLL No name

Non-viral pathogens

Coxiella burnetii Q fever fatigue syndrome (QFS)

Barrelia® Post-treatment Lyme disease syndrome
J Choutka, V Jansari, M Hornig, A lwasaki. (PTLDS)

Giardia lamblia®2 No name

Unexplained post-acute infection syndromes. “ A ame —
Nature Medicine VOL 28; May 2022: 911-923 e e e e

outbreak in Naorwav.



Symptoms & Sign of PAIS

A. Main categories of symptoms and signs.

1. Exertion intolerance, fatigue

2. Flu-like and ‘sickness behavior’ symptoms: fever, feverishness, muscle pain, feeling sick, malaise, sweating,
irritability

3. Neurological/neurocognitive symptoms: brain fog, impaired concentration or memory, troubles finding words

4. Rheumatologic symptoms: chronic or recurrent joint pain

5. Trigger-specific symptoms: e.g. eye problems post-Ebola, I1BS post-Giardia, anosmia and ageusia post-COVID-19,
motor disturbances post-Polio

And don’t forget

Post-intensive care syndrome (PICS) & PTSD....

J Choutka, V Jansari, M Hornig, A lwasaki. Unexplained post-acute infection syndromes. Nature Medicine VOL 28; May 2022: 911-923
Long COVID or Post-COVID Conditions Updated June 17, 2022, Centers for Disease Control and Prevention (CDC)



Proposed Diagnostic Criteria for ME/CFS

Diagnosis requires that the patient have the following three symptoms:

1. A substantial reduction or impairment in the ability to engage in pre-
iliness levels of occupational, educational, social, or personal activities,
that persists for more than 6 months and is accompanied by fatigue,
which is often profound, is of new or definite onset (not lifelong), is not
the result of ongoing excessive exertion, and is not substantially alleviated
by rest, and

2. Post-exertional malaise,* and
3. Unrefreshing sleep*

At least one of the two following manifestations is also required:

1. Cognitive impairment™ or @ INSTITUTE OF MEDICINE
2. Orthostatic intolerance i

Advising the nation * Improving health



Parts of the virus present T h eories

in body |
Systemic chronic inflammation

Stiff] Autoimmune reaction

;




Incidence/Prevalence of Long COVID?

Estimates differ depending on:

who was included in the study
how &
when the information was collected

Long COVID or Post-COVID Conditions Updated June 17, 2022, Centers for Disease Control and Prevention (CDC)



December 2019 through March 2021

2100 studies = 57 studies EV|de nce Base

Figure 1. Studies Included Studying Postacute Sequelae of COVID-19 (PASC)

|i| PASC frequency by follow-up length .
100, Mean age of survivors was 54.4 yrs
93, ouk
Bangladesh U
— (a%da
fﬁ - 140 196 (56%) were male
i; 754 i UE? 8{ 6:\2 Eaﬂ%da Chiina 3
. b S Ei 197 777 (79%) were hospitalized
. i oy e . i . '
. o 9@3@ during acute COVID-19
Swit;;z.é\'rland , Tl-lf .\-‘:‘ Swi%ertand \U&m . . . .
N % . ® High-income countries contributed
Gerfmany Itca:?y Gergl)any
S 45 studies (79%)
00 SIO ltl)O 1%0 ZIIJO 25;0

Follow-up time from baseline, d

250 351 survivors of COVID-19 - 54% of survivors had PASC

Short-term and Long-term Rates of Postacute Sequelae of SARS-CoV-2 Infection
JAMA Network Open. 2021:4(10):e2128568. doi:10.1001/jamanetworkopen.2021.28568 October 13, 2021



Age at admisison (y) 50-59 .
<30 2.28 (0.83-6.29, p=0.109)
30-39 1.48 (0.73-297, p=0272)
40-49 1.10 (0.64-1.88, p=0.735)
60-69 1.34 (0.852.12, p«0.201)
70-79 2.07 (1.13-3.80, p=0.020)

|
80+ 320 (1.44-7.14, p=0.005) | ——
e - ' '
Female 0.62 (0.43-0.92, ps0.017) —
"lu d .
South Aslan 1,54 (0.94-2 53, p«0.085) "+
Black 1.83 (0.99-3.39, p+0.053) e
Mixed 1.69 (0.65-4.98, p=0.279) .
Other 271 (1.326.69, p=0.007) | ——s
Index of multiple deprivation 1 - most deprived . *
2117 (0.72-1.90, p0.522) Rl
30.85 (0.50-1.45, p=0.550) Soe
£1.22 (0.73-2.02, ps0.450) ———
5 -least deprived 1.20 (0.73-1.99, p=0472) —_——
Number of comorbidities (factor) No comorbidity .
1 comorbidity 0.67 (0.62-1.51, p=0.892) -—:—-
2+ comorbicities 0.65 (0.44.0.95, p+0.026) -—|—-:
BMI (2 levels) BMI ¢ 30 kg/m*2 : @
BV 30+ kg/m*2 0.74 (0.53-1.04, p=0.082 o
WHO clinical progression scale WHO - class 34 . *
WHO - class 5 1.11 (0.71-1.76, p=0.640) —
WHO - class 6 0.79 (0.43-1,45, p=0.436) -—-—{—
WHO - class 7-9 0.64 (0,30-0.96, p«0.034) ——
Systemic (oral of IV) steroids No ~ [ |
Yes 1,02 (0.70-1.49, p=0.909) —
Antiblotic therapy No : ‘
Yes 1.21 (0.77-1.90, p=0.410) R S
Therapeutic dose anti-coagulation No . i
Yos 0.78 (0,53-1.15, p«0.202) 1
05 10 20 50

Odds ratlo (95% Cl, log scale)

Women under 50 were;

* 5x less likely to report feeling
recovered

* 2x as likely to report worse
fatigue

* 7x more likely to become
more breathless, and more
Ilkelg_tp have greater
disability

than men of the same age

who had been admitted to
hospital with covid-19

Evans et al. Physical, cognitive and mental health impacts of COVID-
19 following hospitalisation — a multi-centre prospective cohort study.
PHOSP-COVID Collaborative Group. medRxiv 2021

Sigfrid et al. Long Covid in adults discharged from UK hospitals after
Covid-19: A prospective, multicentre cohort study using the ISARIC
WHO Clinical Characterisation Protocol. medRxiv 2021
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Two types of long COVID

Severe COVID

Groff et al., JAMA Network Open. 2021;4(10):¢2128568.
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How long does Long COVID last?

 3-9 months....
* Years?

b. Symptom severity score over time

No symptom Mild Severe
Very mild Moderate Very Severe
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Long COVID or Post-COVID Conditions Updated June 17, 2022, Centers for Disease Control and Prevention (CDC)
Davis HE et al. Characterizing long COVID in an international cohort: 7 months of symptoms and their impact
eClinicalMedicine. Volume 38 (August 2021) DOI: (10.1016/j.eclinm.2021.101019)



What is the treatment of Long COVID?

Specific treatments > NONE!

70.0%

64.3%
B0.0% 56.0% 55.8%
50.0%
40.04%
30.0%
20.0%
10.04%
0.0% N S ——

238% 37.9% 26.1%
20.2% 18.19%
l I ) 9%
Improved 56.7% Mo change 24.6% Worse 18.7%

W AdY EModerna B Pfizer

Figure 7: Change in symptom scores before and after vaccination

LongC#vidSOS

The impact of COVID vaccination on symptoms of Long Covid. An international survey of 900 people with lived experience.



Long COVID Organ/Symptom Clusters

Fatigue Fatigue Fatigue Fatigue Fatigue Fatigue Fatigue Fatigue Fatigue
Persistent dry Chest pain  New onset Headache Joint Anxiety Diarrhoea Large Prolonged
cough Diabetes weakness pains Depression De- vessel Loss of
Fever Palpitation tingling/ arranged  vasculitis taste,
chills numbness LFTS. smell

Sore throat

SOB / SOB Aches Palpitations Insomnia
Wheeze

Type 1 Dizziness ‘Brain fog’
Respiratory

failure

Pneumonitis/ Tinnitus,
Fibrosis deafness
Exacerbation of Sandy skin
Asthma / COPD

*NHS England 15/4/21
* CDC08/04/21



Acute COVID

Severe
need Mild

hospitalisation no intervention
required




Long COVID

Specific organ
pathology/ No specific organ

dysfunction pathology/
dysfunction



How can we help Long COVID patients with
no specific organ pathology/dysfunction?

* Multidisciplinary approach
* Research:

— improving clinical
characterization

— development of therapeutics



Unravelling Long COVID

* |s a heterogenous disease
* |dentify and target the right pathway in the
right patient:
— Specific symptom clusters
— Specific organ involvement clusters
— Biomarkers/signals

* Endotypes vs phenotypes



Management
What is the-t-nea-t-m-@qn-bo Long COVID?

* Management tailored to the individual patient
* Individual patient needs need to be assessed
e “Variability is the one constant”

* Persistent symptoms but normal tests...



suffer from a wide range of interconnected
symptoms, and that even if not individually
severe they can collectively leave people
severely debilitated

lack of recognition of the pattern of symptoms by

the public/ healthcare services meant people
frequently felt their experiences were not believed
and this left many feeling isolated and alone in
coping with their disease

Lack of diagnosis makes
accessing services difficult



Caring for People with Long COVID

9 Listen with compassion
@ Start a conversation to gain understanding

@ Determine how you can help with what they need

Caring for People with Post-COVID Conditions Updated Mar 21, 2022, Centers for Disease Control and Prevention (CDC)



National guidance for post-COVID
syndrome assessment clinics (PCAS)

Community based COVID Recovery OVBie  Thaties  woimeng Reuay IS
eGP run service https://www.yourcovidrecovery.nhs.uk/

. Online referral Byl i S S
e Multi disciplinary involvement
. GP/ Physio/Clinical Psych, Dieticians

National Guidance for post-COVID syndrome
assessment clinics
This document will be revised further to the
release of NICE/SIGN/RCGP guidance for post-

COVID syndrome (also known as ‘Long COVID’).

Local clinics, referral pathways and protocols will

need to be reviewed and potentially updated to
reflect the guidance published.

*NHS England Version 2, 26 April 2021



Conclusion ....

Long COVID Specialist clinics....MDT approach

Optimise treatment for chronic conditions:
Diabetes, Asthma/COPD, CCF, BMI

Encourage healthy life style changes - diet,
exercise, smoking cessation

Annual COVID Jab ...?
Research



Stay safe, stay healthy & stick with science



