


Disclaimer PartnerRe

The following presentation is for general information, education and discussion purposes only.
It may not be reproduced or disseminated in any form, without the prior written permission of PartnerRe.

Views or opinions expressed, whether oral or in writing, do not necessarily reflect those of PartnerRe,
nor do they constitute legal or professional advice.

PartnerRe accepts no liability as a result of any reliance you may have placed or action taken based upon
the information outlined in this presentation.

1. Folien in Englisch
2. Kein Fachchinesisch

3. Keine “Folienschlacht”
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Questions, guestions and no answers yet? PartnerRe

» Whatis Long COVID?

= Who is at risk?

= Causes of Long COVID?

= Comparison to other infections?
= What's about fatigue?

= What about organic diseases?

= Return to work?

= Treatment of Long COVID?

=  State-of-the art of rehabilitation?
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Despite vaccinations Long COVID is increasing ParterRe

Social media hyped? —

Synonyms Google Trend (Switzerland) Long COVID - self reported in UK

=  Chronic COVID syndrome;

= Late sequelae of COVID-19;
= Long COVID;

= Long haul COVID;

» Long-term COVID-19;

= Post COVID syndrome;

» Post-acute COVID-19

= Short-term and long-term persistent
post-acute sequelae of COVID-19
(PASC)
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Proposal of a definition by WHO International PartnerRe
Classification of Diseases (ICD) — ICD-10 UQO9 _—

Source: https://apps.who.int/iris/bitstream/handle/10665/345824/\WHO-
2019-nCoV-Post-COVID-19-condition-Clinical-case-definition-2021.1-
eng.pdf

= [ndividuals with a history of probable or confirmed SARS-CoV-2 infection, usually 3 months from the
onset of COVID-19 with symptoms that last for at least 2 months and

= cannot be explained by an alternative diagnosis.
= Common symptoms include fatigue, shortness of breath, cognitive dysfunction but also others
= which generally have an impact on everyday functioning.

= Symptoms may be new onset, following initial recovery from an acute COVID19 episode, or persist from
the initial iliness.

= Symptoms may also fluctuate or relapse over time
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Vulnerability to COVID-19 ParterRe

i Your Covid-age:
45

If below 20, enter 20. If over 75, enter 75. 45 + 57 — 85 +

Sex (@

Female © Male

In the absence of vaccination or previous infection, the probability
Ethnic background (7) BMI Group that infection would be fatal is estimated to lie between 0.04 per

1000 and 0.1 per 1000
Black or Black British v Greatert v

For Covid-ages less than 20, the risk of fatality may be even lower

+ .
£l LIRS than indicated
Mild Asthma v Type 2 and other - HE v
Chronic kidney disease Heart conditions
Group  Variable Modifier Information
MNone hd None b
Ethnicity Black 7
Cancer: blood related’ Cancer: non-blood related’
BMI Greater than 40 16
None A None hd
Asthma  Mild 1
Other conditions .
Diabetes Type 2 and other 20
Other chronic respiratory disease HbAc greater than 58
Hypertension mmol/maol in past year
Cerebrovascular disease Other Other chronic 13
Liver disease respiratory disease
Chronic neurclogical disease other than stroke or Total 57
. dementia”
Source: https://alama.org.uk/covid-19-
. . 0] t lant ipient
medical-risk-assessment/ rgan fransplant recipien
Spleen diseases”
i o o Information
Rheumatoid Arthritis, Lupus or Psoriasis
Other immunosuppressive condition’ Estimates of personal vulnerability from the Covid-age
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Who suffers form Long COVID? PartnerRe

Unvaccinated and vaccinated — the more reinfections the likelier —

Still under investigation

= |[CU >> hospitalized >> mild or
asymptomatic COVID-19

= Being of older age

= Women > men

= Pre-existing chronic diseases

= Multiple SARS-CoV-2 infections

= Being vaccinated

Source: https://www.statista.com/topics/6112/coronavirus-covid-19-in-the-uk/
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Understanding Long Covid — a medical challenge PartnerRe

Most plausible explanations —

? Persistent virus, e.g. viral RNA in the stool, urine,
blood plasma and autopsies

? Lingering tiny blood clots, e.g. lung, brain, vessels

? Haywire immune system; e.g. dozens of immune
markers (exhausted T-cells, auto-antibodies)

Source: BMJ 2021;374:n1648 and https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8394513/
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Persistence of somatic symptoms after COVID-19 PartnerRe

= Multidisciplinary, prospective, Dutch population-
based, observational cohort study

= Control-group: compared as to symptoms (severity)
also prior SARS-CoV-2 infection!

* Pre-Omicron: btw. March 31, 2020 - Aug 2, 2021
» 24 repeated measurements (questionnaires)

= Follow-up 90-150 days

= 12.7% or 1in 8 people

= No assessment of neuropsychiatric symptoms!

> 1 core symptom(s) (3-5 months):
21.4% Covid group vs. 8.7% control group

Source:https://www.thelancet.com/journals/lancet/article/P11S0140-6736(22)01214-4/fulltext
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Long COVID - a diagnostic chameleon! ParterRe

> 200 various symptoms reported —

» Many unspecific symptoms

= Many subjective assessed

= Strong fluctuations

= No routine lab, no routine imaging

» Few organ specific

Source:: https://doi.org/10.1101/2021.01.27.21250617
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Long COVID and evidence?

A clear dilemma: most limited and only small cohorts with short f-up

PartnerRe

Partner Re Research

Database with published

Long COVID studies

Date

Organ

Country

Sample

Patient group

Age, gender
Preexisting diseases
Follow-up

Proportion of COVID severities

Source: https://www.nature.com/articles/s41591-021-01283-z.pdf
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Long COVID or several Long COVIDs? PartnerRe

Synopsis of many studies (own hypothesis) —
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Main features of Long-COVID

No clear biochemical or imaging features exist to aid diagnosis

Chronic fatigue Disease/Organ Product
syndrome
Symptoms/Signs <
&
Extreme fatigue Post viral-fatigue ? DI O
\N
CFS ®)
@
Muscle weakness Post viral-fatigue ? \(\00
Low grade fever Post viral-fatigue ? @Q
|
Joint pain Joints \®$ DI
| Protracted recovery  Diseasg \9@
Symptoms/Signs %\)0
Sleep difficulties P ((\% .«~fatigue ?

xO
Q" .in affection? Post

Headaches ((\
aﬁ .ral-fatigue ?

Disease/Organ Product

any
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Organ specific Disease/Organ Product S
Symptoms/Signs \$\0

PartnerRe

Renal function tests  Kidney dysfunction Life, Cl, ((\Q
DI \\@

Liver function rests  Liver dysfunction Life, € (’}\
DI 60\?

New onset of Diabetes NI

i N

diabetes )

New onset of Hypertension (\6 cife, ClI,

hypertension é\@ DI

Shortness of Lung affection —» |- o‘ Life, Cl,

breath,cough fibrosis? (06 DI

Chest pains, Heart affecti \,o Life, CI,

palpitations Cardiomv , Chronic DI

heart f- Qﬂ&

O
Mental/Neuro/P 0\ Disease/Organ Product
Sym ptoms/S'
Cognitive dys: ~.ons  Brain affection? “Brain DI, LTC
fog” — Dementia
Changes in mood Brain affection? DI
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Long COVID:.

here fatigue

Patient defined

ental/ psychiatric/
neurologic

Organ

Protracted

recovery specific

complications

Anxious = experiencing more symptoms
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What previous pandemic tell us

PartnerRe

Acute infectious diseases self-limiting events: resolution of symptoms or death ? —

16

Source: Wikipedia

1.

Other post-pandemic syndromes:

Influenza 1892: Neurasthenia, “grippe catalepsy’
https://www.thelancet.com/journals/lancet/article/P11IS0140-6736(20)32134-6/fulltext

Influenza 1918: «Encephalitis lethargica” =
Parkinsonism nhttps:/pubmed.ncbi.nim.nih.gov/18569452/

SARS-Co-V-1 2003: 10-20% still had chronic
fatigue syndrome 12 years after

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/415378 and
https://www.nature.com/articles/s41591-022-01810-6.pdf
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https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/415378
https://www.nature.com/articles/s41591-022-01810-6.pdf

Unexplained post-acute infection syndromes (PAIS) PartmerRe

What we know from non-SARS-CoV-2 infection —

Follow-up s after infectious
PAISs associated with infections Common features mononucleosis

- 75% of ME/CFS cases infection-like
episode preceding the onset

= Complex clinical neurological +
immunological symptoms together with
chronic fatigue

= Un-/misdiagnosed, disbelieved

» Core symptoms: lingering debilitating fatigue,
post-exertional malaise, cognitive dysfunction

—No diagnostic laboratory test — how to
objectify?

Source: Nature Medicine | VOL 28 | May 2022 | 911-923
= Unknown therapy/prevention

»= Prolonged illness up to 15—40 yrs (Post-
polio)

= Shortage of prospective, well-powered
studies with long-term follow-up examinations
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Long COVID : here CNS

_ _ Postviral fatigue
Patient defined (CFS like)

Protracted

recovery specific

complications

Anxious = experiencing more symptoms
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Mental & neuropsychiatric symptoms 2 years after ParenerRe

Most recent study with the longest follow-up

Study design:
= Analysis EHRs of 89 million patients

= USA mostly, but also Australia, the UK, Spain,
Bulgaria, India, Malaysia, Taiwan

= Compilation of a 2-year retrospective cohort studies
matched
» with patients with any other respiratory infection

= Various cohort along 3 waves (alpha, delta, omicron
variants)

= n=1.25million COVID-19 patients (& age 42.5) vs.
cohort of patients with any other respiratory
Infection

= Jan 20, 2020 to April 13, 2022

= |nvestigation of 14 different neurological and
psychiatric sequelae of COVID-19
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Mental & neuropsychiatric symptoms 2 years after ParenerRe

Most recent study with the longest follow-up

= Neuropsychiatric: cognitive deficits, dementia,
psychotic disorders, epilepsies remained elevated
» part. ages 65+ years

= Mental: mood and anxiety disorders subsided after 1
to pre-pandemic levels (9.5% vs. 8.9%)

= Excess risk dropped within 2-3 months

» No overall excess over the 2 years

Neuropsychiatric outcomes similar during delta and
omicron outcomes (> alpha)

No tsunami on the horizon
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Long COVID: here how often? How long? PartnerRe

Selection of some studies —
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First “long” trial: for some, it may take years, not months "meke

Study features 6 months after - primary outcomes symptoms

= Longitudinal cohort of hospitalised adult 68% > 1 symptom Fati?(ue > rzuslcle
survivors of COVID-19 weakness > sleep...

30% Dyspnea Assessed by mMRC
0
" 70% Oxygen (Modified Medical
= 4% |ICU n= Research Council)
= 1,276 single-center study from Wuhan 23% Anxiety or depression questionnaires on health-

related quality of life

= Time: January-May 2020 (“first cases”)

12 months after - primary outcomes symptoms

= Follow-up: 6 months + 12 months

49% = 1 symptom Fatigue > muscle weakness
= (¢ age 59 years ° LN - Slgep
= Questionnaires on symptoms and examinations 26% Dyspnea Assessed by mMRC
(Subgroup) (Modifi.ed Medical Research
Council)
26% Anxiety or questionnaires on health-
depression related quality of life
12% not yet returned to
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Wuhan study: How Long Exactly Is Long COVID? PartnerRe

Secondary outcomes : Lung function + chest CT pattern —

= 349 patients with pulmonary function test
(stratified disproportional random sampling)

» Lung diffusion impairment w/o
improvement?

= 20-30% of moderately ill patients
= > 54% in critically ill patients

= Lung structural abnormality associated with
lung diffusion impairment

Source: https://www.thelancet.com/journals/lancet/article/P11S0140-6736(21)01755-4/fulltext
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The largest: Coronavirus Infection Survey (CIS) PartnerRe
Last updated: 1 June 2022 -Based on self-classification —

= Ongoing, large UK survey studies: population &
community, swabs, antibodies, symptoms, vaccinated etc.

= Long COVID: ~ 2.0 million (3.1% of population): Wuhan
30%, Alpha 12%, Delta 21%, Omicron 31%

= Of reported CIS: 826,000 > 1 year, 376,000 > 2 years

= Fatigue (565%), shortness of breath (32%), cough (23%),
muscle ache (23%)

= More common among
= Aged 35 to 69 years
= \Women
. Source: Office for National
u Deprlved areas Statistics - Coronavirus
. Infection Survey
= Health or social care workers
= with health condition or disability

= 20% reported ability day-to-day activities had been
“limited a lot”
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Risk of long COVID associated with delta versus omicron variants PartnerRe

Long covid risk with omicron may be half that of delta —

= Case-control observational study

= 56 003 UK adults Dec 2021 to March
2022

= Omicron cases 4.5% had long
COVID

= Delta cases: 10.8% had long COVID

= Odds | of long COVID with omicron
variant vs. delta variant of 0.24—-0.50
depending on age and time since
vaccination

= |nsufficient data to estimate

= Long COVID in unvaccinated
individuals

= Longer durations of long COVID
(eg, >12 weeks)
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How common is long COVID? Estimates of its PartnerRe

prevalence can range from 5-50%.... —_—
....... depends on how you measure it

Selection

Unpopular Different

definition variants Reference group

bias

Unspecific Missing

Over-
200 representation
bias

standard
protocols

symptoms
mistaken?

symptoms
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How frequent is Long COVID? PartnerRe
Well it depends, but not neglegible —

Longitudinal studies with control cohorts (RECOVER; PHOSP-COVID ) will tell us more
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Medical treatment of Long COVID? PartnerRe

= 26 different randomized trials

= Potpourri of steroids, other anti-inflammatory
agents, cell-based therapies, anti-clotting drugs,
dietary supplements

= Currently no therapies for Long Covid that
have been validated

= Covid is a mosaic but no cluster specific
approach by now
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Treatment/Rehabilitation of Long COVID PartnerRe

A challenge for disability claim managers and occupational health —

= |dentify and treat what is treatable as early as is feasible (30 Physical
days) {'capacﬂy

= Wide variety of rehabilitation programmes (6-8 weeks)

= Multimodal: Bio-psycho-social Social
= Clinical therapy specialised to e.g cardiology, respiratory, |’ functioning ]

neurology, gastroenterology etc

= Case managed rehabilitation and vocational rehabilitation Y 3l
ﬁ enta
= Slow phased return or alternative work . —
g {'capacﬂy

But

= Mental health service access already difficult pre-pandemic?

» Job Loss, significant financial stress, subsequent recession?
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(Long) COVID recovery PartnerRe

What we currently know —
= Physical, mental and cognitive symptoms quite
common
= New symptoms after asymptomatic infection:
unknown
= Persistent symptoms are unlikely to worsen
= May even improve following vaccination
Source:
Uptodate
= Longer recovery course depends upon
= premorbid risk factors
= severity of the acute COVID-19 = Data examining the outcome of rehabilitation utmost
= gpectrum of symptoms limited
" patients with medical complications = Optimal timing of follow-up evaluation unknown

= older patients

= 10-20 % require rehospitalization within 30- 60 d
= Pats with prolonged stay in hospital or ICU /o require rehospitalization within ays
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Affinity/Pressure groups Long COVID PartnerRe

Example Switzerland and Germany —

https://www.selbsthilfeschweiz.ch/shch/de/aktuell/virtuelle-selbsthilfe.html
https://www.nakos.de/aktuelles/corona/
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“But there aren't that many Long COVID claims” PartnerRe

= Unspecific symptoms — no diagnosis yet
= Scarcity of multidisciplinary centres

= Claims management affected

» Healthcare system — delayed treatments
= Era of uncertainty

=  Socio-economic classes

» Delayed return to offices

= Economic recession

= Claims presented with non-COVID diagnoses BMI 40. CES
but SARS-CoV-2 + Long Covid COPD, Corona

infection 9/21
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Wr ap u p PartnerRe
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