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Mr AA
43 yrs/M BAME 

BIBA to ED

Presenting symptoms:

Lethargy 

Dyspnoea & non-productive cough 4 days

Fever

Dysgeusia

}



Mr AA
Background: Hypertension

Intestinal TB 2011

Ex-smoker 20pk yrs

Increased BMI

Current meds: 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 → T1RF

FBC Normal

CRP 102 mg/l

Creat 154 umol/L

SARS-CoV-2: RNA DETECTED 



Mr AA Day 4 

• NEWS2 

• ABG  7.55/5.3/7.8/33.7 on 4L FiO2

• MET Call 2150hrs



Day 4



Mr AA

Day 5: HFNO & CPAP 

Not intubated

Discharged on Day 15



Mr AA Labs



In
si

d
e 

th
e 

vi
ru

s



Th
e 

Sp
ik

e



Sp
ik

e 
G

en
e



h
tt

p
s:

//
w

w
w

.w
h

o
.in

t/
en

/a
ct

iv
it

ie
s

/t
ra

ck
in

g-
SA

R
S-

C
o

V
-2

-v
ar

ia
n

ts
/

A
cc

es
se

d
 J

u
n

e 
2

0
2

2

Previously circulating Variants of concern (VOC)



Currently circulating Variants of concern (VOC)

Omicron is currently the dominant variant circulating globally

>98% of viral sequences shared on GISAID after February 2022
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Pango lineage GISAID clade
Nextstrain

clade

Relationship to 

circulating VOC 

lineages

Genetic features

Earliest 

documented

samples

BA.4# GRA22A 22A
BA.1 and BA.2 

sister lineage

BA.2-like 

constellation in 

the spike protein + 

S:del69/70, 

S:L452R, 

S:F486V, S:Q493 

reversion

South Africa

Jan-2022

BA.5# GRA 22B
BA.1 and BA.2 

sister lineage

BA.2-like 

constellation in 

the spike protein + 

S:del69/70, 

S:L452R, 

S:F486V, S:Q493 

reversion

South Africa

Jan-2022

BA.2.12.1 GRA 22C BA.2 sublineage
BA.2 + S:L452Q, 

S:S704F

United States of 

America

Dec-2021

BA.2.9.1§ GRA - BA.2 sublineage BA.2 + S;L452M
Multiple countries, 

Feb-2022

BA.2.11** GRA - BA.2 sublineage BA.2 + S:L452R
Multiple countries, 

Mar-2022

BA.2.13§ GRA - BA.2 sublineage BA.2 + S:L452M
Multiple countries, 

Feb-2022

VOC-LUM

(lineages 

under 

monitoring)
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Spectrum of Infection

Asymptomatic 30-40%

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

Infections Among the Tested Population and Individuals With 

Confirmed COVID-19 Diagnosis. Dec 14, 2021. 

doi:10.1001/jamanetworkopen.2021.37257

COVID-19 Treatment Guidelines Panel. Coronavirus Disease 

2019 (COVID-19) Treatment Guidelines. National Institutes of 

Health. Updated 29 April 2022





1

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

2
3 4

https://covid19.who.int/




The UK waves

1. March to May 2020 (ancestral variant)

2. Nov 2020 to March 2021 (Alpha)

3. June to Nov 2021 (Delta)

4. Dec to date (Omicron)



Clinical Picture (DVH experience)

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

2. ↓BAME; ↑BMI; M:F 1:1; >50 yrs; pregnant; 
pneumomediastinum/pneumothorax

3. ↑BAME; ~80% Unvaccinated; M>F; > 30 yrs; 
good response to treatment 

4. ↓ ↓ severity →↓ ↓ 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

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



Co-morbidities



Ethnicity
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BLACK



Of all the doctors that have died of COVID, 
are people of colour



Observation 2: 
T2RF → T1RF

• Hypoxia kills!

• Target sats >92% 

(permissive hypoxia, 

happy hypoxics)



Management of  T1RF



Observation 3: Management & Rx

a) Labs

b) LMWH

c) Treatments



a) Labs



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 → Intermed→ Low dose

• earlier diagnosis 

• improved treatment 

• different variants

• vaccination status

may have played a role…



c) (Evidence Based) Treatments



Initial Trial design
EL

IG
IB

LE
 P

A
TI

EN
TS

R

No additional treatment

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

Azithromycin
500 mg od PO/IV for 10 days

Dexamethasone
6 mg od PO/IV for 10 days 

O
U

TC
O

M
ES

Hydroxychloroquine
See protocol for dosing



R2 addition to trial design
EL

IG
IB

LE
 P

A
TI

EN
TS

R

No additional treatment

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

Azithromycin
500 mg od PO/IV for 10 days

Dexamethasone
6 mg od PO/IV for 10 days 

O
U

TC
O

M
ES

Hydroxychloroquine
See protocol for dosing

R2
Tocilizumab

No additional 
treatment







https://www.recoverytrial.net/







Specific treatments: Pre-hospital

1. Antiviral: 

• Molnupiravir (Lagevrio)

2. Monoclonal antibodies:

• 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)

b) Molnupiravir (Lagevrio)



2. IL6 inhibitor: 

a) Tocilizumab iv (8mg/kg)

b) Sarilumab iv (400mg)



3. Monoclonal antibodies:

a) REGN-COV2 / Ronapreve: Casirivimab/Imdevimab

b) Sotrovimab (Xevudy)



Potential targets of COVID-19 therapies by 
stage of infection



Symptomatic 
patient (PaO2)

Abnormal + ve YES YES

Imaging C19 Swabs Steroids Remdesivir

Symptomatic 
patient (PaO2)

Normal or 
Abnormal

- ve YES YES

Asymptomatic 
patient

Abnormal + ve NO NO

Asymptomatic 
patient

Normal
- ve or 

+ ve
NO NO

Symptomatic 
patient (PaO2)

Normal + ve YES YES

YES

Anti-IL6

YES

NO

NO

YES

?



Omicron…!?
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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” 



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

Terminology

Acute COVID19
Ongoing symptomatic 

COVID19
Post-COVID syndrome



Definitions…
• 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

• 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



> 4 weeks

> 8 weeks

4-12 weeks
> 12 weeks

Definition???



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 

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

• ~205 symptoms

• Commonest: 

– shortness of breath

– cognitive dysfunction 
(brain fog)

– fatigue



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

Patterns of Long COVID



What causes Long COVID?



Post-acute infection 
syndromes (PAIS)

J Choutka, V Jansari, M Hornig, A Iwasaki. 

Unexplained post-acute infection syndromes. 

Nature Medicine VOL 28; May 2022: 911–923 

• Post viral sequelae (myalgic
encephalomyelitis/ chronic 
fatigue syndrome (ME/CFS) 

• Dysautonomias e.g. POTS, EDS, 
MCAS



Symptoms & Sign of PAIS

J Choutka, V Jansari, M Hornig, A Iwasaki. 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)

And don’t forget 

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





Theories



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 

Mean age of survivors was 54.4 yrs

140 196 (56%) were male

197 777 (79%) were hospitalized 

during acute COVID-19

High-income countries contributed 

45 studies (79%)

Evidence Base

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



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







How long does Long COVID last? 

• 3-9 months….

• Years?

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!

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



Long COVID Organ/Symptom Clusters
Pulmonary Cardio Endocrine Neuro MSK Mental

Health
GI Rheum Others

Fatigue Fatigue Fatigue Fatigue Fatigue Fatigue Fatigue Fatigue Fatigue

Persistent dry 
cough
Fever
chills
Sore throat

Chest pain

Palpitation

New onset 
Diabetes

Headache 
weakness
tingling/
numbness

Joint 
pains

Anxiety
Depression

Diarrhoea
De-
arranged
LFTS.

Large 
vessel 
vasculitis

Prolonged 
Loss of 
taste, 
smell

SOB /
Wheeze

SOB Aches Palpitations Insomnia

Type 1 
Respiratory 
failure

Dizziness ‘Brain fog’

Pneumonitis/ 
Fibrosis

Tinnitus, 
deafness

Exacerbation of
Asthma / COPD

Sandy skin

*NHS England 15/4/21
* CDC 08/04/21



Acute COVID

Severe 

need 
hospitalisation

Mild 

no intervention 
required



Specific organ 
pathology/ 
dysfunction

No specific organ 
pathology/ 
dysfunction

Long COVID 



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

• Is a heterogenous disease

• Identify and target the right pathway in the 
right patient:
– Specific symptom clusters

– Specific organ involvement clusters

– Biomarkers/signals

• Endotypes vs phenotypes



• Management tailored to the individual patient

• Individual patient needs need to be assessed

• “Variability is the one constant”

• Persistent symptoms but normal tests…

management



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

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)

1

2

3



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

• GP run service

• Online referral

• 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

https://www.yourcovidrecovery.nhs.uk/



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


