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List of Abbreviations

Abbreviation
ANZCTR
ASCORDAPT
C19YRS
CDC
CFS
CHIKV
DALY
EQ5D
EVD
EXPH
HIV/AIDS
ICD
ICHOM
ICN

IPU
MBS
MDT

ME
MERS
MISC
MRFF
NAM
NCCET
NCHRAC
NHMRC
NICE
ONS
PBS
PCR
PEM
PICS
PIMS
PRON
PTSD
PVFS
PVS
QALY
RNA
SARS
SF

SIGN
VBHC

Definition

Australian New Zealand Clinical Trials Registry
Australasian COVAD® Trial Adaptive Platform Trial
COVIBL9 Yorkshire Rehabilitation Screen
Centersfor Disease Control and PreventiudS)
Chronic fatigue syndrome

Chikungunya virus infection

Disability Adjusted Life Years

EuroQol 5 Dimension

Ebola Virus disease

Expert Panel on effective waysio¥esting in health
Human immunodeficiency virus, acquired immunodeficiency syndrome
International Classification of Diseases

The International Consortium for Health Outcomes Measurement
International Council of Nurses

Integrated Practice Unit

Medicare Benefits Schedule

Multi-Disciplinary Team

Myalgic Encephalomyelitis

Middle EasRespiratory Syndrome

Multisystem Inflammatory Syndrome in Children
Medical Research Future Fund

National Academy of Medicine

National COVIH29 Clinical Evidence Taskforce
National COVIR9 Health Research Advisd®pmmittee
National Health and Medical Research Council
National Institute for Health and Care Excellence
Office for National Statistics

Pharmaceutical Benefits Scheme

Polymerase Chain Reaction

Postexertional malaise

Postintensive care syndrome

Paediatric Inflammatory Multisystem Syndrome
Patient Reported Outcome Measures
Posttraumatic stress disorder

Post Viral Fatigue Syndrome

Post Viral Fatigue

Quality-Adjusted LifeYear

Ribonucleic Acid

Severe Acute Respiratory Syndrome

Medical Outcomes Study dém ShortForm Health Survey
Scaottish Intercollegiate Guidelines Network
Valuebased healthcare
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key T
messages

Primary prevention of COVAI® should be prioritised as the most effective means o
mitigating the longterm health consequence of infection at population lewdwever
plans must be put in place to allow rapid scalumof longterm carewere COVIEL9
control measures to fail.

In Australia, the immediate urgency of responding to the C&dIpandemic and the
pressing need to respond operationally has moved aftanaiway from health system
reform. This situation will not persigtdefinitely,and Australian governments should
now consider an effective and proportionate vahiiased response to COVID, and
its longerterm health consequeng that considers patiet health outcomes and
costs.

Although estimated case numbers in Australia are low, the emergence of Long C(
provides an opportunity to implement new approaches to integrated, -well
coordinated, multidisciplinary, person centred care. This will reduéath care
professions to be supported to work at the top of their scope of practice and shoul
occur through:

0 a national postCOVID Centre of Excellence and stzased care
coordination centres;

0 a nationwide COVHD9 data registrghat combines patiat-level data on
COVIBL9 and subsequent health and healthcare utilisation history;

0 commissionedesearch and modelling on the morbidity burden of Long
COVID and posTOVID sequelae in different age and population grabais
supplemens emerging data orthe mortality burden of COVHD9 and
associated control measures

o the development of regular, updated clinical guidelines that reflect evolv
evidence on the longerm management of pos€OVID care; and

o0 MBS and PBS benefits that adequately support p&iéving with Long
I/ h+L5 2NJ 20KSNJ aSIjdzStFS IyR 2GKS
mitigate outof-pocket costs for chronic disease managentersupport
these patients fully.

The Australian and state and territory governments should consideliongterm care
consequences aOVID ands associated additional cost burdémresource allocation
and risk management decision processes in parallel with CO8/dontrol strategy
policies.

Support should also be provided for research that focuses on health policy, health
economics, social determinants and more directly on the effect of CO¥tih the
structure and function of the health system.
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executive To dateAustralia is one of a group of countries who have succeeded in limiting ar

summary

largely controlling the spread of COVIB within their borders. As a result of these
effective control measure®\ustralia has suffered a much lower burden of CEGMD
disease tha most other countries; with rates of infections and deaths being an ord
of magnitude lower than those seen in most other Righome nations

However, in those countries which have suffered more severely than Australia,
concerns about the lonterm congquences of the pandemic are increasingly focus
on the longterm clinical sequelae being seen in survivors of CQ9|including Long
COVID and a wide range of other conditions.

Although Long COVID is not yet fully understood, health paiakers, including those
in Australia, should be preparing to address it.

This policy challenge is exacerbated precisely because €®\¢idxes in Australia
have been low. As of April 2021, the estimated likely case numbers for Long COV
between 2,867and 5,413 cases. Therefore, the Australian response to Long COVI
needs to be proportionated dzA G F 6t S F2NJ RSIf Ay3a GAlE¢F
yet capable of rapid scaliagp if circumstances required it.

An outcome focused, valdeased healtlcare approach that reflects contemporary
governance and funding arrangements, and that can achieve effective managem
Long COVIprovides a useful template for a national strategy for managing the-lol
term sequelae of COVAI®. This should consid&) anationally unified and regionally
controlled health system that puts patients at the cent®® gerformance information
and reporting that is fit for purpose3)an integrated health workforce that exists to
serve and meet population health needsd4) funding that is sustainable and
appropriate to support a higlquality health system

Against this framework, governments will need to consider the potential clinical
evolution of patients who may have suffered organ damage and impairment due t
COVIBEL9, while balancing the competing risks of inaction and overdiagnosis; in
addition to preparing proportionately for the possible emergence of other as yet
unknown, postCOVID sequelae, especially neurological conditions, such as those
after other viralpandemics.

Recommendations are also provided to support:

9 the establishment of a national pe&OVID Centre of Excellence and state
based care coordination centres;

9 anationwide COVHD9 data registrghat combines patientevel data on
COVIEL9 and subsquent health and healthcare utilisation history;
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I commissionedesearch and modelling on the morbidity burden of Long CO
and postCOVID sequelae in different age and population grelats
supplemens emerging data on the mortality burden of COMI®and
associated control measurgs

9 the development of regular, updated clinical guidelines that reflect evolvin
evidence on the longerm management of pos€OVID care; and

I MBS and PBS benefits that adequately support patients living with Long C
orotherda SIjdzSt 'S FyR 2G0KSNJ aal ¥Sae yS
out-of-pocket costs for chronic disease managentergupport these patients
fully.

Effective clinical and social support for CO¥8survivors is essentiabut the best
way to minimisehe longterm burden of COVHR9 on the Australian population
remains preventing SARRV2 from gaining a foothold here.
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1 Introduction

1.1 Short and longterm consequences of COVAI® for health systems

The COVIA9 pandemic continues to exert an extraordinary and pervasive impact on societies,
economies and health systems across the world. Its direct morbidity and mortality impacts march
onwards, with ovef.64 million cases and more than4million deahs worldwide as of @" May
2021(Dong, Du & Gardner 2020)

COVIELI9 has profoundly impacted health care systems across the globeeaMhlsystems have
been required to pivot rapidly to ramp up public health measures, testing and contact tracing, and
more recently¢ in most wealthy nations at leastto deliver mass vaccination campaigns.

Infection control measures, social distancimglagovernmenimandated lockdowns, and changes in
patient behaviouhavehad rapid and dramatic impacts on health care delivery models and practice.
Meanwhile, in the more severely affected nations, large numbeseabuslyill patients have been
hospitalsed, many requiring very intensive levels of care, provided under stressful and demanding
conditions.

The first year of the COVAID9 pandemic has inflicted deep financial challenges in many health care
systems (whether or not they have experienced gdéa€OVIEL9 caseload), and a rising number of
deferred healthcare servicéBeloitte 2020)in badly affeted nations and regions, the cost to

health care systems has also included many deaths, severe illnesses and burnout amongst health
professionals themselves. Yet these represent only the more immediate andtehortmpacts of

the pandemic on health
sysems.

Impacts following a major outbreak t=0 ~ 1year ~ 2 years

Primary Prevention:

Under.Standlng IS now Public health control measures ‘—_
emerging of a range of Vaccination programs i,
potentlal Iongerterm Updated vaccine booster programs ‘___

. Acute COVID-19 illness:
consequences, whose impact:

] Hospitalisation for COVID-19
may continue to be felt by

health care Systems for years Clinical sequelae of COVID-19:

Long COVID care

;
to come. Some of the key Longer term sequelae? e
A
_—A__

/

factors which mlght be Non-COVID care impacts:

expected tO have a IOH@rm Backlogs and deferred care impacts

impact on health CarSyStemS Care impacts of wider COVID-19
control measures:

and the apprOXimate t|m|ng Of e.g. mental health impacts of lockdown etc.

their Ilkely consequences are | Financing consequences of COVID-19
. . . demi :
illustrated in Figure 1. pandermie response | S—-—_

Removal of stimulus, employment support

etc.

Austerity policies, deficit reduction

Figurel. Possible health system impacts of COMI®over the short to longer term time horizon
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Even in Australia, where effective control measures have avoided the burden of acute afteriang

illness from COVHDI seen in so many other countries, many of these potential-teng impacts

are still likely to be felt in the health care system. Sigant resources will remain committed to

LJdzof AO KSFfGK O2yiNRf |yR OFaS RSGSOGAZ2Y YSI adzNF
COVIBEL9 vaccination program has got off to a slow start and will clearly require the commitment of
substantial healt professional time for up to a year if it is to achieve its aim.

Australia also experienced the global phenomenon of lagpde reductions in health care utilisation

and deferral of caréMoynihanet al. 2021) For instance, although there was an increase in urgent
elective surgeries of about 3.5% between 2dBand 20120, there was 8.2%decline in the

overall volume of elective surgeries, indicating that a number of less urgent procechadskn

cancelled or delayed due to COMIB restrictiong AIHW 202Q)Another study in New South Wales
reported a reduction of healthcare activities such as faxéace consultations (22.1%), breast

screening activity (51.5%), ambulance incidents (),.2¥%ergency department visits (13.9%), public
hospital inpatient episodes (14.3%) and public hospital planned surgical activity (32.6%) when March
to June 2019 data are compared to the same months of Z82therland et al. 2020However, the

large and rapid expansion of telehealth services (overwhelmingly via use of telephone consultations)
meant that large numbers ofgtients were able to remain in contact with their providers, even as
faceto-face activity dropped rapidlgSnoswell et al. 2021)

Missed care and backlogs have the potential to impact negatively onhhaaiitomes. For example,
based on the stagshift model analysis, approximated) excess deaths and $12 million excess
healthcare costs ovafive-yearperiod were predicteddue to the 3month delay in diagnosis and
management offour cances across Ausalia (Degeling etl. 2020)

Meanwhile, it is clear that COVI® and the social and economic impacts of control measures have
had significant negative effects on mental hedHisher et al. 2020yvellbeing and family violence
(Burgess et al. 2021Wwhether these effects will persist in the longerm is difficult to predict.

In terms of the health of healthcare workers in 2020, approximately half of the 2,707 healthcare
providers from 60 countries reported burnout in a recently conducted esestional survey
(Morgantini et al. 2020)In Australia, approximately 30% of 320 healthcare workers surveyed
screened positively for burnout symptonfBobson et al. 2021)

Responding to the pandemic has had significant financial impacts on the health care sector but has
affected different segments in different waySor example, @spite overall growth in health care
spending due to C@D-19, some mall and private practices reported losségcording to the

survey of 2,235 general practitioners (GP) and-@dts working in private practices in Australia in
mid-May 2020, a proportion of GPs (65%), RGP specialist (83%), surgeons andesthetist
(approximately 33%) reported a reduction in inco(Beott 2020)In addition, those practising in

urban or in affluent areas were molitely to note a decrease in income and suffer from financial
stress and mental distregScott 2020)
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However, @erall MBS figures suggest thhe total value of benefits paid to GPs and other
professionals did nadecrease during 202RAIHW 2021b)It was reported that practices adapted to
the changes in workload via increasing revenue through altering work hours, Jatikgeper

Payment subsidyand increased bulk billing of telehealth consultati¢@sott 2020) The total

number of people with hospital private health insurance fell noticeably in the early months of
COVIBEL9 (as did overall repited profits for the private health insurance industry) but had increased
by the end of 2020 to levels not seen since early 28FPRA 2020, 2021)

Largeincreases in public expenditure by both the Commonwealth and state and territory
I2PSNYYSyia KFE@S 0SSy OSyidNIt G2 | di®iydNl f Al Qa 2 0¢€
international experience suggests that misguided and premature withdrawal of Isignspending

and reversion to austerity measures is always a significant risk in the wake of major economic crises,

often with very adverse consequences for the health sefittansher et al. 2020)

In many countries which have suffered more severely than Australia, concerns about tHerong
consequences of the pandemic are increasingly focusing on thedomgclinical sequelae being
seen in survivors of COVID, includingLong COVID and a wide range of other conditibms.
February 2021, WHO EuroffRajan et al. 221) released a policy brief on Long COMI2
conclusions of which provide a useful starting point for discussing the potentialeduabased
approach to this challenge in Australia:

f a! fiK2dzZa3K [2y3 [/ h+xL5 Aa VY 2-haké&Sshouldmzpreparinglzy RS NA |
G2 I RRNB&aa AdGé¢

f GCANRG adSLI G261 NRa RSIFIfAYy3 ¢
NEIAAGSNBE 2N 20GKSNJ AdzNDSAT Ly

f a/ NS FdzARStEAYySa |yR YMfGARAé
FaaSaaySyd FyR YlIylF3aSYSya 27

f a9FFSOGADPS NBaLRyasS OFy 2yfe
(Rajan et al. 2021)

AGK [2y3 /h+L5
aeaiasSvac

¥

S

A LJ A ypride® & SNIIA
- .

0S

1.2 Value Based Health Care in the Time of COV#D

An important movement in Australian and global health care in recent years has been the pursuit of

Gt dzS o6l aSR K Bibnkeiletby RdbiteNapad Teidberg ih the)Uhited Sta@srter

2010; Porter & Teisberg 2006§JBHC seeks to ensure that the overarching goadakhcare

RSt AOSNE &aK2dzZ R 0S02YS GKS | Caléid ReSIMCAIE iS definéd KA I K ¢
as thehealth outcomes thaare important to the patient, relative tothe cost of delivering those

outcomes(Porter & Lee 2013pr health outcomes achieved per dollar spéRorter 20109 t 2 NIi SN &
definition of valuebased healthcare (VBHS)based on value, withn overarching goal ofmproving

LI GASYyGaQ KSIfUK 2dzi02YSka 6AGK2dzi AYyONBLaAy3a O2
or both (Porter & Lee 2013)

Ly O2dzyiNASa 6AGK dzyA@SNBFE KSIfGK OFNBI YSIYygKA
KIS SYSNHSR 6KAOK a$S1 G2 SEGSYR t2NISNIFYyR ¢SA
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patient-provider relationships in a competitive health care market, to make them more applicable to
publiclyfunded or social health insurance systefWgrhoeven et al. 2020)ndeed the World Health

Organization has recently noted that achievingvensal health coverage in low and midditeome

O2dzy iNASa gAff AdGaStT NBIdzZANS I aKATFTOG FTNRY (GKS
2y a@l &R KSI {(WHO 2828NIDA OS & ¢

Table 1 compares the original Porter and Teisberg definition of value with two expanded approaches
CACNRLIE S I @By Ient20IBK AQIASBSF |y SEGSyarzy |yR NBC
concept(Berwick, Nolan & Whittington 2008ndtfS 9 dzNB LISy G F2dzNJ LIAf f | N& ¢
VBHQBodenheimer & Sinsky 2014; EXPH 2019)

Tablel./ 2y OSLJia 2F .a@lfdzSé¢ Ay =1 ./

Value Based Health Care| Triple Value Health care Four Pillars of Value in

Porter and Teisberg (2006) Gray and Jani (2016) VBHCEXPH (2019)

1 Health outcomes (from the | TPersonal valued S y' & dzN{ fPersonal valued I LILINE
patient perspective) GKFG SIFOK AyH OFNB G2 I OKAS
achieved pedollarsspent values are used as abasisff LISNR 2y | 32| f

decisionmaking in a way
that will optimize the value
F2NJ KAY 2N K§

fTechnical value:
G OKAS@SYSyi
possible outcomes with
fTechnicalvalu¥ &Sy a( I gFrAflo6fS NBA
that resources areised
2 LJG A YThéat fs@ckieving
technical efficiency

9 Outcomes are described as
having 3 dimensions:

0 capability: ability of
patients to do the things
that define them as
individuals and enable
them to be themselves,

fAllocative valuedd S |j dzA {
resource distribution across
all patient NP2 dzLJa €

© @amiarE rEled e T Allocative valuexd Sy a dzN fiSocietal valued O 2 y i NJ
that resources arallocated

physical and emotional of healthcare to social

suffering and 2Lk A Wi f_ = Yy participation and
populations That is,

CAhili : connectedness
0 calm:ability to live achieving allocative
normally while getting efficiency
care(Teisberg, Wallace &
O'Hara 2020)

Australian state and territory health departments and health system stakeholders have all expressed
interest inand active support for the development of VBHC approaches and strategies to guide the
development of the Australian health care syst@@ouncil on Federal Financial Relations 2020b;
Woolcock 2019)Several are weldldvanced with the implementation of VBHC principles in priority
programs(NSW Health 2020; Went West n.d-JheHealthy People, Healthy Systems Blueprint
published in January 202tutlines a number of steps which wowddpport implementation of VBHC
concepts articulated in the 20226 Addendum to the National Health Reform AgreeméhHHA

2021) It suggests the following are needed to embed VBHC in Australia:
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1 A nationally unified and regionally controlled health system that puts patients at the centre

Perfformance information and reporting that is fit for purpase

1 Anintegrated workforce that exists to serve and meet population health needs, working via
team-based models of care

1 Funding that is sustainable and appropriate to suppdrigitquality health yystem

=

In the short term, the urgency of responding to the COWIpandemic has movetie attention of

policy makers away from system reform, due to the pressing need to respond operationally. It is

Of SFNI & GKS OFasS G(KI G = .luatibrsof heafth chrd(® éxampigosti KS SO2y
effectiveness analysis, health technology assessment etc.) have effectively taken a back seat during
much of the direct response to the COMIBpandemic Core decisions on vaccines, treatments and

care models undestandably proceeded apace, largely on the basis of what was physically possible,
rather than what might represent best value cafde availability of resources and the urgency of
immediate needs have dominated, in a situation in whjedemporarily at last¢ fiscal budget

constraints have proved much less binding than many had previously assumed. This situation will not
persist indefinitely, and the need to secure greater value in the allocation and use of health care
resources will be as great as everidg the recovery from COWD® (AHHA 2020)

2 The Longlerm Clinical Sequaé of COVIEL9

2.1 Evolving terminology and definition

There is no standardised collective diagnosis or nomenclature for the wide range < @dBL9
symptomswhich have been observed in many countri€sllard & Perego 2021; Greenhalgh et al.

2020; Maxwell 2026) | 2 6 F @ E NE / disareféredo | & ¢ 2 Y I-AcutgGDVIEIR a
AffySaaes af 2y dcutekokidv pZET /I lyRL FOXK NR WA Bhas2z adn/ h+L 5
becomethe colloquial term for the extended and more complex course of CQY(Qallard &

Perego 2021)Long COVID appears to be a multisystem disease characterised by a range of

symptoms which fluctua over time(Maxwell 2020) Patients living with long COVIDviedbeen

referredto & &t 2 y BCalkird &2Er&ghlE021)

The UKNational Institute for Health and Care Excellence (NICE) presented three terms deshgbing
effects of COVH29 depending on the duration of patient recovery from pastute COVIR9
symptons (NICE 2020 hese include:

1 Acute COVIELI infection:which refers to the signs and symptoms of lasting for up to four
weeks.

1 Ongoing symptomatic COVAIDO: which refers to symptoms lasting from 4 weeks up to 12
weeks.

1 PostCOVIB19 syndromewhich refers to the signs and symptoms extended for more than
12 weeks after the initial presentation of acute symptoms.

The NICE panel argued that tirneund terminologies would better facilitate patient access to care
serve agroundsfor service planning, angromote the establishment aflinical datasets for
reseachandmonitoring(Shah et al. 2021)

10
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However, here were interesting debates related to the adaptation of these terminologies. Gorna et

Ff O02YYSy (i S®VIBvKE (& edy1B2NRiGY S¢ A a 0 | @l onsitgnwitha & dzY LIG A 2
what is known about the natural history of Long CQ¥H2 seems toimply some degree of

symptom abatementGornaetal. 2028 ! f g1y HRRIR/ hiKIGié aAad aldAtt (K
appropriate term as it doesot connote or assuma specific disease #aition, ratherit refers to

the prolonged nature of the demonstrated symptoi@dwan 2021)Meanwhile,NICEarguedthat

thetermd LJ2 & (0 -m/gh #1285/ olihot Bidicate patient recovery from the disease, rather it

suggests onlyhat thed | Odzii S  LIK I -29é&dendetl(Maxtvell, IPGole & Oustric 2021)

The patterns and symptoms of Long COVID have been used to further classify Long COVID patients.
For instance, the honorary advisor of the ME Association in the UK divided patients with Long COVID
into three groups:

1 PostCOVID intensive care/hospital cayndromeconsisting of patients who required
hospitalisation due to severity of condition and are most likely needing further
rehabilitation;

1 Post/LongCOVID SeManaged Syndromeonsisting of patients who were mostly self
managed at home and still experiencing persisting symptoms such as shortness of breath,
palpitation, high temperature, loss of taste or smell; and

1 Post/LongCOVID Fatigue Syndrome and Fo&VID ME/CFE®nsisthg of patients with
symptomsakinto Post Viral Fatigue developing into myalgic encephalomyelitis/chronic
fatigue syndrome (ME/CF&hepherd 2020)

It was noted that some of the Long COVID symptoms have stia@an PVS, PVFS and ME/CFS (see
case definitions); however there are varying levels of severity and presentation of symptoms
(Shepherd 2020)/arious different syndromes have been suggested in addition to LOMICL such

as st-intensive care syndromdé®VFSong termCOVIByndromeand combinatios of these
syndromes at the same tim@axwell 2020)

ThreeLong COVID categories derived from the literatumge also been suggestady Of dgRA Y IY &
residual symptoms that persist after recovery from acute infection; (2) organ dysfunction that

persists after initial recovery; and (3) new symptoms or syndromaisdévelop after initial
FA@YLI2YFGAO AMdentalefaR2020AFoded frdpasgdkclassificati@opted by

the University of Cincinnati Medical Centeategorises patientsinto five types (Type 1 to Type 5)

according to the severity of the initial symptom, duration of the symptoms, period of quiescence and
delayed onset of symptom®@ecker 2021)

11
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Box 1. Case definition
Post Viral FatigueR\F) comes after the occurrence of any type of viral infection, often resolved|in a
few weeks(The ME Association 2020)

Post Viral Fatigue Syndrome (PVESa prolonged period of ill health peatute infection which
often lasts for month and is accompanied by additional symptoms other than fatigue, but where a
diagnosis of ME/CFSriet yet applicabld The ME Association 2020)

Myalgic Encephalomyelitis or Chinic fatigue syndrome (ME/CKF$ a debilitating illness with
symptoms occurring for more than two to three montfihe ME Association 2020} is clinically
RSFTAYSR 0@ daReaNB3IdzZ IGA2y 2F (GKS OSyaGNIt SN2 dz
RéaFdzyOliAz2y= FYR AYLI ANBR OS¢t f(HatorFich &¢l.200B)e |YSGl 6 2
Symptoms included postxertional malaise, cognitive dysfunction, paiteep disturbance, ongoing
flu-like malaise, and autonomic symptorfiche ME Association 2020)

Postintensive care syndromes the collective termvhereby intensive care unit (ICU) survivors art
more at riskof developing impairments in cognitive, mental and physical hg@tigham et al.
2021)

1Y%

WHO Européasrecognized thaknowledgerelatingto Long COVID is still evolvimmpting that
COVIEL9 can cause persistent-iealth and isassociated with a range olerlappingsymptoms
(Rajan et al. 2021)n September 2020, WHO also activated additiamekrhationalQassificatiorof
Diseasg(ICD) codes to provide clarity between the acute phase and late effects of CONMMO
2020c)

These classifications amefrminologies vill undoubtedly continue t@volveasnew findingsemerge

However, a standardised classification usewithin national health systemis important to

facilitate timely and appropriate provision of healthcare serviges! dza G NI £ A Q& NBf I G A O¢
of COVIEL9 and Long COVID cases means that ledsamscountries with greater experience of

Long COVID andlwr postCOVID symptoms and syndronst®uldinform the development of

definitionsin AustraliaNevertheless, learning from international experience should not lead to

delays in developing definitions and measures for domestic use.

2.2 Prevalence of Long CQY

Differentstudy designs and samples to estimate the prevalence of Long COVID and otkertong
sequelae of COViIO are evident in a growing international literatur8ome larger population or
surveybased studies report thadpproximatelyl 3%-22% ofpatients infected with COVHDO remain
unwell after threeor fiveweeks(ONS 2021b; Sudre et aD21) and2-10% had persistent symptoms
manymonthsafter diagnosiONS 2021b; Sudre et al. 202XT)inical cohorstudies reported
estimates varying from2% to 87% due to different sample size, methodology and fellpvwperiod
(Arnold et al. 2021; Carfi, Bernabei & Landi 2020; Nehme et al..2020)

12



L Issues brief

Deeble Institute for Health Policy Research

The interim result of the ongoing Australiprospective studythe ADAPT studyghowed that
approximately 40% (n=31/78) of the enrolled participants had ongoing fatigue (n=17), shortness of
breath (n=15), and chest tightness (n=4) after 9.8 weeks of diagiieiley et al. 2021b)

Ofthis cohort,seven were hospitalised and 24 were managed in the community setting. The study
also reported that 35% of the patients managed in the community had extended symptoms several
months afterCOVIEL9 infection(Darley et al. 2021bA preprint followup of this report indicated

that 32% had persistent symptoms and 19% had Long COVID 8 months post initial iriEzsten

et al. 2021a)

A telephone interviewstudyundertaken in the United States found that 35% (n=95) of the 292
respondents who tested positive in reverse transcriptfmlymerase chain reaction (FPICR) test for
SAR&0V2 hadnot yet returned to their full health state two to three weeks after testid this
cohort, 26% were young adults ages-38 years oldTenforde et al. 2020)nan Italian study, 87%
of hospitalised C@ID19 survivors (n=143) reported ongoing symptoms 8.6 wadtes the initial
presentation of acute COVAD® infection(Carfi, Bernabei & Landi 202@) longr cohort studyin
Wuhan, Chinaeported that 76% (n=1,265/1,655) of COMI®survivors reported experiencing at
least one symptom six months after dischafteiang etal. 2021)

Thefull longterm consequences of COVID are still uncertaifRajan et al. 2021xand aly a few
studieshave thus fainvestigated the risk factonshich maypredict Long COVID iliness.

International sudies report that persistent symptoms and worsened complications are common in
patients who had been hospitalised with COX®Dwith preval@ece ranging from 51% to 87% (see
Appendix 1Figure? for the prevalence estimates in hospitalised patierifs)nold et al. 2021; Carfi,
Bernabei & Landi 2020; Huang et al. 2021; Jacobson et al. 2021; Morin et al. 2021; Sykes et al. 2021;
Tomasoni et al. 2021Dther international studies reported that many nbpspitalised survivors

also experience persigté and severe complications from COMI®(see Appendix 1 Figugdor the
prevalence estimate in nehospitalised patientsjStavem et al. 2021; Sudre et al. 2021)

In terms of gendersomeinternationd studies reported that Long COMEInore commotty

observedin women(Sudre et al. 2021; Venturelli et al. 202Based on recent data released by the

I Y Office for National Statistics (ONS), a higher female prevalence of Long COVID was observed in
the UK (24% female and 21% md@NS 2021bSimilarly, in the cohort study undertaken in

Wuhan, Chinaahigher pecentage of Long COVID illness was found in women (81%) compared to
men (73%]JHuang et al. 2021)

Postacute COVIR19 symptoms were not only observed in adults blso in younger age groups.

The ONS found that prevalence of Long COVID in-itie 2216 and 1724 age groups was 13%,

15% and 17% respectivédPNS 2021c)rhehighest prevalence of Long COVID was between the

ages of 259 (2527%). Meanwhile, the prevalence of Long COVID in people aged over 70 was 18%
(ONS 2021c)t hasalso beerreportedin the UK studyhat patients witha greatemumber of

symptoms experienced during the acute phase apte-existing conditiorwere more likely to
experience prolonged COVID illnesgySudre et al. 2021)rhose who experienced five or more
symptoms during the first week of illnesgre more likely toexperience_ong COVIQvith an odd
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ratio (OR) of 3.53. A prexisting condition of asthma increased the likelihood of a patient
experiencing Long COVID with odds ratio of 2.14 (95% CI: 1.55 to 2.96).

More evidencas still needed to confirm confidently the relationship between factors such as the
severity of acute COVIIDY, gender, preexisting conditions and agand the likelihood of a patient
developng Long COVID.

2.3 Symptoms and complications of COVID after the acute phase and its effects on
LI GASYyGaQ ljdatAaage 2F tAFS
The reported symptoms of Long COVID atiter complications of COVHDO regardless of patient
hospitalisation statusire shown in Tabl2. These presentationsave beergrouped according to the
2 | h @@rnationalQassification oDiseaseversion 11 (ICR21), which provides a&tandard for
systematic recording, reporting, analysis, interpretation and comparison of morgaliymorbidity
data(WHO n.d.)Patientsliving with Long COVi&and many COVID survivdrad varying
presentatiors of newly developed or worsened symptoms and conditions affecting multiple parts
and organs of the bodfTable 2)

Table2. COVIBEL9 sequelae preseation grouped according to ICID1 Chapter

Sequalae of COVHDO grouped according to IGIDL

Classification Reported diagnosisr symptom Referene
Diseases of the f'mast cell activation syndrome (Gorna et al. 2021)
Immune System T new-onset allergies and anaphylaxis
Diseases of the 'myocarditisor pericarditis (Dennis et al. 2021,
CirculatorySystem | {microvascular angina Donnelly et al. 2021,
fithromboembolic disease (pulmonary emboli) Gorna et al. 2021;
ﬂheart failure Maxwell 2020; Willi et
flarrhythmias al. 2021a)
fisystolic dysfunction
Diseases of the flinterstitial lung disease* (Ayoubkhani et al.
Respiratory System | fimpairment in lung 2021a; Dennis et al.
' pulmonary fibrosis 2021; Gorna et al.
2021; Willi et al. 2021a
Diseases of the fdysautonomia including postural orthostatic | (Gorna et al. 2021)
Nervous System tachycardia syndrome

fithromboembolic disease (cerebral venous
thrombosis)

I myelopatty

Y neuropathy
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Sleepwake
disorders

I sleep difficulties
9 poor sleep quality

(Huang et al. 2021;
Mandal et al. 2020)

Mental Health,

fdepression

(Gorna et & 2021;

behavioural or TPTSD Halpin et al. 2021;
neurodevelopmental| § neurocognitive disorders Huang et al. 2021,
disorder flanxiety Mandal et al. 2020;
Mazza et al. 2020;
Taquet et al. 2021)
Endocrine, T diabetes (Ayoubkhani et al.
nutritional or I thyroiditis 2021b; Dennis et al.

metabolic diseases

2020; Gorna et al.
2021; Huang et al.
2021)

Diseases of the liver
and pancreas are
under the high level
code of Digestive
system

florgan impairment (pancreas)
T hepatitis
fliver problem or impairment

(Dennis et al. 2021;
Gorna et al. 2021;
Maxwell 2020)

Diseases of the
Genitourinary
system

frenal impairment

(Dennis et al. 2021;
Gornaet al. 2021;
Maxwell 2020)

Diseases of the
Musculoskeletal
system and
connective tissue

fimuscle pain
ffmuscle weakness

(Dennis et al. 2021;
Huang et al. 2021)

Diseases of th&kin | {hair los (Huang et al. 2021)
Symptoms, signs or | {fatigue (Carfi, Bernabei & Lang
clinical findings, not | {joint pain 2020; Darley et al.

elsewhere classified

Y breathlessness or shortness of breath

fTheadache

i brain fog

fchest pain

flabnormal liver enzymes

flcough

I dysphonia

skin rashes which could take forms like
vesicular, maculopapular, urticarial, or covid
toe-chilblainlike lesions on the extremities

2021b; Dennis et al.
2021; Gorna et al.
2021; Greenhalgh et al
2020; Halpin et al.
2021; Huang et al.
2021; Ladds et al. 202(
Mandal et al. 2020;
Sudre et al. 2021;
Tenforde et al. 2020;
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1 splenomegaly Townsend et al. 2020;
f'symptoms related to communication, voice, | Wong et al. 2020)

swallow and laryngeal sensitivity
fabnormal chest imaging manifestations
fIsmell disorder

I palpitations

fanosmia
Codes for special 1 Paediatric Inflammatory Multisystem (Bannock 2021; Broad
purposes Syndrome, Temporally associated with SAR et al. 2021)

CoVt2 (PIMSTS)

*rare

Fatigue and dyspnoea atiee two mostfrequentlyreported symptomsxperienced by longaulers
(Halpin et al. 2021; Mandal et al. 2020; Sudre et al. 2021; Tenforde et al. 2020; Townsend et al.
2020) In the studyheld in Dublin Ireland, 52.3% (n=67/128)patients who tested positive with
COVIBEL9 reportedongoing and severe fatigue 10 weeks after the initial presentation of GO&/ID
symptoms(Townsend et al. 2020l wasnoted that fatigue had so severely affected the survivors
such that onethird of the participants had not yet returned to their previous employment
(Townsend et al. 2020)

Approximately half of the CO\UD survivors from different international cohort studies reported a
worsened quality of life after contracting the disegstalpin et al. 2021; Maxwell 2020; Wong et al.
2020) Inthe Italian studyof the 143 patientsvho recovered from COVHDI?, 44.1%hadworsened
quality of life measured usinthe EQ5D questionnairé (Carfi, Bernabei & Landi 2028nother

study in the UK reported th&2% of the observed lowsk indivduals had difficulty in undertaking
usual activitiegDennis et al. 2021)n qualitative research in the UK with 114 participants, C&9ID
survivors reprted that they had a significant decline ireih ability to perform basiectivities(Ladds
et al. 2020) Another UK study reported th&8.8% of patients who were managedainintensive

care unit (ICUjn=32, and 45.6% of patients managed in the ward (n=68) had a clinicailficant
decline(at least 0.05)n EQ5D-5Ltotal scoregHalpin et al. 2021)

2.4 Other seriousynptomsand complicationsof COVIBL9 after the acute phase
Arange of diagnoses which might reasonably give cause for concern regarding their patential
signal future illness and disabiliyalso evident (Table .2$erious complications or organ
impairment, mental health conditions, possibility of readmission and mortality from the acute
phase, and longerm conditions seen in childremave beerwidely reported in the literaturgTable
2).

1 as defined by the WHO recovery fever for 3 consecutive days, improvement in other symptoms, and 2
negative test results for severe acute respiratory syndrome coronavirus 2CaAMRE24 hours apart

2is amulti-attribute utility (MAU) tool to measure heaktelated quality of life in costffectiveness analysis
(EuroQol n.d.)
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Serious complicationkave also beereported in different studiesf patients who have experienced
COVIEL9 illness For instancein the UK studya quarterof 201 lowrisk individuals with.ong COVID
syndrome exprienced mild systolic dysfunction or myocarditis three months after CQ¥ID
infection (Dennis et al. 2021Yhe NICE rapid review noted that 8 to 12%listharged COV4I®
patients were diagnosed with heart failure and arrhythm{iisaxwell 2020)

In the ongoing prospective longitudinaldy in the WK including201 lowrisk participantswith
persistentCOVIBL9 symptoms approximately 70%mostly without risk factors and prexisting
condition or hospitalisatiophad an impairment in one or more organs four months following initial
symptoms of COVHDI infection(Dennis et al. 2021Prgan impairment was observadore in
patients who were hospitalised compared to nrbaspitalisedDennis et al. 2021)n the

retrospective cohort study in the Ukthichincluded 47,780 patients ints analysis, findings showed
that postdischarge multbrgan dysfunction such as respiratory disease, diabetes and cardiovascular
events were significantly elevated in patients admitted with CGMIDThey also noted that the
elevated risks not confined to the older populaticsend wassimilar across ethnicitig@youbkhani

et al. 2021a)A systematic revieyaiming to synthesizthe existing evidence aroadrintermediate

and longterm COVIEL9 sequelae of previously healthy individuals infected with CQ9|D
concluded that COVHD9 affected different organ systesnit was agreed thalung damage in the
form of residual pulmonary fibrosis and cardiac damegeld be significant lonterm sequelae of
COVIBL9 (Willi et al. 2021h)

Significant mental health consequences have also been observed in-CO%Dvivors and in

patients with Long COVID. An unstructured clinical interview of 402 CTO\8Drvivors in Italy

reported that a higher incidence obpt-traumatic stress disorder (PTSD), depression and anxiety are
expectedin COVIBEL9 survivor§Mazza et al. 20204 large stugt ofadult COVIEL9 survivors

mainly using US electronic health record daablished in April 2021 showexkclearly increased

risk of being newly diagnosed with a psychiatric disorder &idieringCOVIBL9 (including mood,
anxiety and psychotic disders and substance abugBaquet et al2021) Increased incidence and
relative risk of psychiatric disorders were higher in those who had been hospitalised for-C&HVID

but still clearly visible in nehospitalised patients. The same study also showed that GO¥ID
survivors display an ineased incidence of several neurological conditions, including intracranial
hemorrhage, ischaemic stroke, Parkinsonism, nerve/root or plexus disorders, myoneural junction of
muscle disease, encephalitis and demeiffiaquet et al. 2021)

A few studies have emerged presenting informatimreadmission and mortality aftethe acute
COVID phasén the US, it has beemrported that 20% of COWAI® survivors were readmitted with
diagno®s of sepsis, pneumoni@ heart failure and 10% diedvithin 60 dayf their original

hospital dischargéDonnelly et al. 2021)The 60 day followap readmission and mortality rates were
lower when compared to matched patients with heart failure and pneumonia. However, rares we
higher 10 days podlischarge indicating that there is an increased risk of clinical deterioration
during this periodDonnelly et al. 2021 retrospective cohort study in England reported that out
of 47,780 discharged COWIBsurvivors, 29.4% and 12.3% were readmitted and diedectsgely

over the study period. The study noted that CO¥fpatients who were discharged from the
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hospital were 3.5 and 7.7 times more likely to be readmitbedo die respectively, wherompared
with the matched controls (similar demographic and chihjrofiles)(Ayoubkhani et al. 2021a)

In contrast tothese two studieslower readmission (n=25/269) and mortality (n=33/2,469) rate
due to exacerbation of diseas&xsnonthsafter hospital discharge &re observed in Wuhan, China
(Huang et al. 2021)

In children, paediatric inflammatory mublystem syndrome (PIMS) also knowrPagdiatric
Inflammatory Multisystem Syndrome, Temporally associated with AR (PIMSTS) or
Multisystem Inflammatory Syndrome in Children (MIBwas estimated to affect 0.02% (one in
5,000) of children who had COVIB irrespective of the absenced presence of symptoms and
was reported to have caused the death of two children in thgRHGnock 2021; Broad et al. 2021)
PIMS was hypothesized to have links with C@W@nd is characterised by rashes, elevated
temperature, low blood pressure, tachycardia and abdominal problems. This condition is
comparable but distinct to Kawasaki disegBeoad et al. 2021; ECDC 2020; LewirD2Gshd is more
common in maler obesepatients and ethnicities other than AngiBuropeanAhmed et al. 2020b;
Bannock 2021; Broad et al. 2021; Lewin 2020)

In a retrospective study undertaken including 70 children diagnosed with PIMS in South East
England, black, Asian and other ethnic groups or from deprived IMD quintiles are more likely to have
PIMSTS with an odds ratio of 15.7, 4.0, and 5.2 respectiBiyad et al. 2021} imitations of their

study, such as small sample size, rarity of the disease, and consistency of the disease deération
acknowledgedIn a systematic review of MIS higher rates of PIMBS were foundh the African
American or AfreCaribbean groupAhmed et al. 2020b)here have been a few documented PIMS
cases in Australia, as reported by the Royal Australian College of General Practitioners (RACGP) in
Sepgember2020(Lewin 2020)

Symptoms of Long COVID similar to those found in atlalte also been seen in paediatric cases

For example, a crosectional study in Italy (preprint), found that more than half of the 129 children
reported at least one lingering symptoms 17 weeks since GO¥IbBfection. Symptoms reported
included fatige, respiratory problems, muscle and joint pain, headache, insomnia, and palpitations
(Buonsenso et al. 2021)

While these studies have given insights into what symptoms might occurtbfiercute phase

(Table 2), there is still an evidence gap relating to why and how thesateyra occur. For instance,

a study in the UK suggested tHaT SOncidence in postCU ©VID19 survivors was in line with that
experienced by patients with other conditions following ICU dischéfigdpin et al. 2021)Others
Yy2USR UKUNAQOLORYPESIdzSyOSa¢ YAIKG 0SS O9ama SR o8
psychological stressofMazza et al2020)

It has also been postulated that morbidity could be related to persistent uifestion (Jacobs

2021) In addition,it has beerspeculatel that the higher incidence of enduring neurological

symptoms they observed (and theitronger correlation with original severity of COMI®illness)
might reflect a more direct physiologiqalechanism at work, while the weaker relationship between
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and other implications of a COVID diagnosis rather than being a direct manifestation of the
At f yTaquet ét al. 2021)

Sudieshave not yet been able to provide a definite conclusionfmunderlying physiological
mechanisms of longerm postCOVID illness, including Long COVID.

2.5 Other potential long-term consequencesg, lessons from history
Thelongterm consequences of COVID arec by definition- still unknown, and emerging studie
relating to Long COVID and other p@®DVID symptoms and syndromes can only provide
information on the short or medium consequences observed in the year since the COVID
pandemic begarParallels have been dravietween the likely long term consequerscef COVIEL9
based on the symptoms observed during its acute pl{Aseold 2020gand those that followed
previous pandemics such as Russian influ¢Hpaigsbaum & Krishnan 202®arkinsonian
syndomes after the 1918 influenza pandenicagquet et al. 2021 Ebola and Chikungunya virus

(Geddes 2021 )Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome

(MERSJAhmed et al. 2020a)

Box 2. Lessons from history

The Russian influenzepidemic of 188%vas aninfluenza mass outbreak initially seen at St.
Petersburgwhichspread rapidly acrodsurope and the rest of the worlkthusingan estimated one
million deaths(Honigsbaum 2020)ingering symptomsvere documentedsuch as weakness,
fatigue, insomnia and little improvement months after acquiring Russian Influgfasgsbaum &
Krishnan 2020)This pandemic waalsonoted as the cause of the stunted growth of about 2.7 cn
menwho werein uterobetween 1889 and 189 Scotland, indicating that the disease could be
transmitted in the woml(Green 2020; Riggs & Cuff 2013)

The 191819 pandemic or the Spanish Rlvascaused by H1N1 vis that infected onéifth of the
g2NI RQa LJ2 Lidzbetwéen20yo 100ynRion]pdopl¢CEritnings 2018Spanish flu has
been dubbed as the deadliest pandemic recordechodernhistory, and conditionswvere
aggravated due to global wandinadequate leadership. Spanish flu infett young adults and
spread inalmostevery part of the worldCummings 2018)

Following the acute phase of Spanish Flu, neurological conditions apgaaseshe survivors,
includingdelirium, cycloplegiagncephalitis letharge- manifested by elevated temperature,
ophthalmoplegia, metal confusion, and lethargyt was reported thaapproximately 80% of the
patients who recovered frorencephalitis lethargickater developed aposb y OS LIK | f A G A
diseasgHenry et al. 2010)

Thosewho were born or were young during the period of the Russian and Spanish flu pasdem
were found to have dawo-to-three-fold increasentheirNA &1 2 F RS @St 2 LAy 3
compared to those born outside that perighlenry et al. 2010)n terms of hospitalisation in the
long term,individuals exposetb Spanish flwhile in uterowere found to have a higher number of
hospital visits compared to the unexposed.

nin
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Resultsalsoshowed that those with in utero exposure to the secombre deadlywave (September|
to December 1918)f the pandemi@xperiencechigher rates of functional limitatins when
compared to those exposed to the milder first and third waves or those with no exposure to th
191819 pandemig¢Acquah, Dahal & Sloan 2017)

[}

The 2014 to 2016 Ebola virus outbrealas the largest Ebola outbreak since the initial appearance
of the virusin 1976 in NzargSouth Sudan andambukyDemocratic Republic of the CongdeT
2014outbreak begn in Guinea and then moved to Sierra Leone and Lilfé/laO 2020b)The Ebol
Virus diseas€EVD])s a serious and fatal illnessth an average case fatality rate of approximately
50%(WHO 2020b)For survivorstecoveryfrom EVDis associated witlongterm consequences
such as rheumatologic, ocular, neurological disorders, depression, insdatigag, anxiety and
posttraumatic stressll havingbeen documented and acknowledge in the literat{kétsch et al.
2017).

o

Chikungunyavirus (CHIKM a virus transmitted to humans Byedes albopictuand Aedes aegypti
mosquitoes infecting an estimated 1.6M peofplan Aalst et al. 2017The virus, firstly seen in 195
in Tanzania, occurred in tropical and subtropical sites worldwide moséiiyiaa, Asia and the Indigan
subcontinent An outbreak in America was recorded in 2015 and sporadic outbreaks are noted
elsewhere(WHO 2020a)The symptoms of CHIKV included severe arthrdigga,fever, myalgia an
headache Longterm consequences included persistent arthralgighritis, alopecia and
depression, and these were more common in females@ddrage groupgvan Aalst et al. 2017)

N

[oN

Coronavirugs alarge family of RNA viruses causB®§RS and MER®tbreaks (Zhu et al. 2020)nd
includes SARS0V2, the virus causing COVID. The pathogen that caused SARS is ARSI
(RNA virus) which infected approximately 8,000 ped¢glau et al. 2020)SARS emerged in Foshar
China in Noember2002and subsequently spreath Hong Kongandworldwide (Zhu et al. 2020)
The virus was contained in y@&003 in Taiwanand there were only four small outbreaks thereatft
(Zhu et al. 2020 fter May 2004 there were no reported cases until a decade latenen a case
was reported(Zhu et al. 2020)SARS symptoms included cough, fedgspneaand diarrhoegZhu
et al. 2020) The @se fatality rate of SARS is 9.@8lu et al. 2020)

112
=

MERS is caused the MERSCoV strainandanoutbreak was first seen 2012 in Jordaith
epidemic and sporadic cases since tlighu et al. 2020)A recent case was reported in Riyadh in
March2020(Zhu et al. 2020)The total number of casésabout 2,500 with a case fatality rate of
34.3%(Zhu et al2020) MERS symptoms included fever, cough and shortness of biathet al.
2020)

To date, there are @ither treatments or vaccinsfor SARS and MERZu et al. 2020} .ong term
effectsobserved irSARS and MERS survinocdudelung function abnormalities, psychological

impairment such as depression, PTSD, and anxiety, and reduced exercise capacity post infegtion

(Ahmed et al. 2020aA significant reduction in heakhtelated quality of life was also observed enée
year post dischargéAhmed et al. 2020a)
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Neurological manifestationwere als@mbserved inSARS and MERS surviyetgh as epilepsy,
myopathy, strokechronic postSARS syndrome characterised by persistent fatigue, diffuse myalgia,
weakness, depression, nonrestorative sleep, confusion, seizure, sudden onset of diabetes,
polyneuropathyetc (Verstrepen, Baisier & De Cauwer 2028)proximately 10% of SARS survivors
were observed to have a ME/CFS like illi&sepherd 2020)

Thedescribedhistorical experiencéBox 2)suggests that the emergence of leteym complications
and sequelae following the COVIDB pandemic would be unsurprising and entirely consistent with
the experience of past pandemics and major viral disease outbragarticular, a variety of
potential neurological sequelae have been discus€adcerns havdeen expressed thaLOVIEL9
survivors mighbe at higher risk of developindementia, as earlier research has found links between
patients who had an episode of delirium and later had deme@iaold 2020) A metaanalysis
concluded that patients who had delirium during hospital admission had double the risk of
developingongterm cognitivedecline(Goldberg et al. 2020althoughthe association betweethe
two is still unclear and longer follow up studies apeded. Given théarge proportion of patients
hospitalised for COVIDOwho have experiencedelirium, it wasnoted that there might be apike

of dementia cases in the long terfArnold2020) Aretrospectivecohort study in the US later found
that COVIEL9 survivors have an increased rate of demefifiaquet et al. 2021)

COVIEL9 prolonged symptommayresemble those of the Russian Influenza sequetaduding

neuralgia, neurasthenia, neuritis, nerve exhaustiommgicatalepsy, poggrippal numbness,

psychoses, prostration, inertia, anxiety, goaranoia(Honigsbaum & Krishnan 202@ne notable
conditionassocited with Spanish Flwast | NJ A y & 2 ywhiéhhaR alsd Beespetulated to

have links with COVHDO (Sulzer et al. 2020)n alargeretrospective cohort study and timm-event

analysis using mainly US data, evidence of increased incidence of Parkinsonian syndromes was found

in COVIEL9 survivorgTaquet et al. 2021} imitationsof the study includedow incidence and some

nond AAYAFTAOIYyG KIFETFENR NIGA2 NB&adzA Ga o6dzi aLISOdz I (S
in which case a clearer signal might emerge with a longer fedlw® ¢

Despite the differences between COMI®and Ebla and Chikungunya, scientists pointed out that
these virusesesult in similar long term impacta/hereby survivorsshowlingering symptoms after
the acute phase potentially causing lasting health problé@eddes 2021 Approximately 80% of
Ebda survivors had prolonged symptorsgchasfatigue, fever, musculoskeletal pain, headache,
depression, abdominal pain and ocular disorders one year after discffacglt & Semple 2017
the cag of Chikungunya, 20% of the infected patients are left withposi chronic inflammatory
joint disease and some had fatig(&cott & Semple 2017)

Post-SARS symptoms such as fatigue and depression have also been observed in patients with
COVIBL9 (Huang et al. 2021; Mandal et al. 20285 COVHR9 is in the sameoronavirus familyand
displayssimilar pathophysiologyo SARS and MERg long-term effects foundn these previous
coronavirus infectioahave been directly comparasith thoseobserved inCOVIBL9 survivors
(Greenhalgh et al. 2020; O'Sullivan 2021)
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These historical data provided insights in terms of understanding the possibléelongutcomes
of COVIEL9. Also, these studies made recommendationghe importance ofongterm follow up,
investigaing drugs or immunotherapies related to pegiral syndromesandensuing adequate
diagnostic tests and rehabilitation pathwaganpreventor at least manageany potentialsurge of
patients who night progress to a moreeverechronic illnes§Ahmed et al. 2020a; Geddes 2021;
Scott & Semple 2017)

Long COVID is already challenging a number of health care systems in badly affected nations; it is
important not to ignore the potential for other, longer term conditions also to emerge as sequelae
of COVIELY iliness in some patiestand for system managers apdlicymakerdo be prepared
accordingly.

2.7 Potential longterm burden of COVIEL9 sequelae in Australia
To date Australia is one of a group of countries who have succeeded in limiting and largely
controlling the spread of CO\AI within their borders. As a result of these effective control
measures, Australia has suffered a much lower burden of GO¥/tlilsease tha most other
countries; rates of infections and deaths in Australia have been an order of magnitude lower than
those seen in most other highcomenations (Appendix RIf this low rate of infection can be
maintained, the absolute lonterm burden of COVHR9 in Australia will be correspondingly lower
than in worseaffected nationsWe haveestimatedlikely current case numbers for Long COVID in
Australia andexploredsome possible scenarios for their future evolutidherapidly evolving
international literaturehas been reviewechs at late March 2021y regard tothe prevalence over
time of Long COVID and associated syndromes in

1 patients who had been hospitalisedrfGOVIEL9 and
1 non-hospitalised COVHDI cases.

Detailsof the methods and results of this reviewe providedAppendix ). It wasfound that these
estimates are highly uncertain, involved a wide range of methods and populations, with complex
limitationsand potential biases involved in all the underlying studies reviewed. Broadly speaking,
larger populationbased studies have tended to generate lower estimates of Long COVID prevalence
amongst COVHD9 survivors than have clinical cohort studies.

LongCQVID symptoms are more common in patients who had been hospitalised for QOMiat
prevalence estimates for in nemospitalised patients vary widely; and that follayp studies appear
to show Long COVID prevalence decreasing over time.

The largest, mdascomprehensive and robust studies of the prevalence of Long COVID have been
undertaken by the UK Office of National Statistics (ONS). In a study that followed up over 9,000
COVID survivors, the ONS found that 22.1% of patients in tishdited Long COVEYmptoms five

weeks after diagnosis, falling to 9.8% 12 weeks after diag(OsiS$ 2021b)n April2021, the ONS
releasednew results from a larger study with over 20,000 participamt® tested positive with

COVID19 between26 April 202Gand6 March 2021 showing that 13.7% of patients who tested

positive for COVID continued to experience Long COVID symptoms after 12 weeks, and 12.2% at 18
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weeks(ONS 2021a)n a populatiorbased survey that formed part of this study, the ONS estimated
that some 70,000 people across the UK still displayed symptoms of Long COVID fully twelve months
after infection(ONS 2021a)

While very much smalleg 2021 Australian studfDarley et al. 2021dpund 18.5%of their cohort

of 99 patients still showed Long COVID symptoms at 34 vadtkstesting positive with SARS\2
PCRIn order to generate simple and pragmatic estimates of Long COVID prevalence for application
to Australia, we have used the initial OMSults of 9.8% prevalence at 12 we¢d\S 202119s a
conservative lower bound, and estimates of 18.5% at 34 w@e&dey et al. 2021as a plausible

upper bound. The total cumulative number of ceded COVIEL9 cases across Australia used in this
analysis was 29,260, as of"29larch 2021. Figure 2 shows the distribution of recorded C&9ID

cases across the country; Figure 3 shows the resulting range of estimates for Long COVID.

Figure2. Total Cumulative Confirmed COVID cases (to 29 March 2021)

COVID cases in Australia as of 29 Mar 2021
29,260
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Figure3. Estimated Long COVID cases as of 29 March 2021dloigh estimates)

Predicted Long COVID
2,867 using ONS data (9.8%) and 5,413 using Australian Cohort study (18.5%)

Northern Territory
11-20

Queensland
142 - 268

South Australia
64 -120
New South Wales

518 -977

T—ACT
12-23

2,007 -3,789

Tas.— 23 -43

This analysis suggests that, nationwide, there might be between 2,867 and 5,413 Long COVID cases.
Given the passage of time since the major outbreaks of 2020, it is highly likethehzumber of

current Long COVID cases has reduced further; however, these estimates are a useful starting point
for discussing the potential magnitude of Long CONBustralia

Some 70% of these estimated cases would be found in Victoria, refl¢lotingrger caseload

suffered in this state during its second wave in winter 2020. Another 18% of total cases are likely to
NEBAaARS Ay bS¢ {2dziK 2FfSa ONBFESOUAY3I GKIG adlk 4S8
only small numbers spread r@ss the rest of the countrjfevidenceon the prevalence of longdgerm

organ damage and impairment likely to lead to future illness and disability (beyond Long COVID)
remainsunclearandlimited (see Appendi8), and despite showing reason for conceiswot yet

robust enough to allow quantification of likely future burden.

A number of Australian COVID survivors of intensive care will undoubtedly be suffering the
effects of postintensive care syndrome (PCBut again, prevalence estimates are limited, and
Australian case numbers fortunately have not been largedie (see Appendif). Todate, some
19% of hospitalised cases have required ICU care for CI3\dEross Australia (around 780 ICU
cases). Giveaxisting understanding of PICS, we might expect that at least 50% of these-TDVID
ICU survivors might display the letegm physical, mental and cognitive impairments that
characterise PICS, with profound letegm disability and impairment continuing up to a third (see
Appendix 4).
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The future evolution of the number of patients with Long COVID, organ impairment and PICS i
Australia depends entirely on the evolution of the COY8pandemic itself, primarily whether
Australia succeeds in avoiding daoyther major outbreaks. This, in turn, depends on a range of
variables, including:

 thespeed,takedzL] I YR SFFAOF O& 2F ! dZAGNI £ Al Qa /
1 maintainingeffective quarantine measurde prevent importation of infections;

9 continued social compliance with control measures; and

1 whether problematic variants become a thre&di(example yvaccine resistant variantsgnd
1 the success or failure of control measures throughout the region and world as a whole.

Issues brief

None of these facirs can be predicted reliably. Instead, three scenarios (plain sailing, speed bump,

control failure)illustrate different possibilities.

Box 3:Predicted case number scenarios

Plain sailingc! dza G NI £ Al Qa @I OOAY Il GA 2y LIN®EcEnNdetiacks,a |j
achieving high levels of coverage by late 2021; meanwhile, border controls, quarantine, testing
contact tracing continue to be effective in preventing any large outbreaks from occurring. A tric
new Long COVID cases continuedd@welop among international arrivals who had been infected
prior to arriving in Australia; but some longstanding Long COVID cases resolve with the passa
time. Overall, the total number of Long COVID cases falls over time.

Speed bumg Thrown off alance by supply problems and oS f A I yOS 2y | a4
vaccination program proceeds only slowly, leaving a large proportion of the population unvacc
for most of 2021. If a hotel quarantine breakit were to remain undetected long engh to become
firmly established in the community in a major capital city, then an outbreak on the scale of tha
previously seen in Victoria could once again occur before effective control measures succeed
shutting down transmission. Six months aftee theak of such an outbreak as many as five thous
patients could display symptoms of Long COVID.

Controlfailure ¢ Under this third scenario, slow vaccination +olit might combine with dotel
guarantine breaclby a COVIEL9 variant for which available vaccines offered only partial protect
The public is increasingly resistant to lockdown and control measuress, kegely unprotected by
B OOAYFGA2Yy > OldzaAy3a | adomadlydadAalrft FFAf dzNE
outbreak is contained in the rest of the country through grinding lockdowns and hard border
closures, the state at the epicertexperiences infection rates similar to those seen in Germany,
with over 250,000 infections occurring in that state alone. As the dust settles, it becomes clear
not only have more than 7,000 died, but between 24,000 and 46,000 patients need camfpr
COVID in the months that follow, and more than 3,000 survivors continue to shéfelisabling

n
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long-term impacts of PICS.

It is worth remembering just how successful Australia has been to date in controlling-C@\HBd

Australia taken a differerpiath and experienced infection numbers similar to those seen in Western
European nations such as France, the UK and Sweden (6,000 to 7,000 cases per 100,000 population,
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and cumulative death rates of 130 to 180 per 100,p00ulation¢ see Appendix 2ve muld by
now have been counting the cost of 33,000 to 46,000 deaths, between 150,000 to 240,000 Long
COVID cases, and 20,000 or more PICS cases.

Considering these simple scenarios (and the counterfactual of what has actually happened in the
rest of the wortl), it is therefore not especially contentious to suggest that the most important
strategy for mitigating Long COVID and other #gn health impacts of COWI® will continue to

be effective primary preventiog border control, quarantine, testing, caatt tracing, mass
vaccination, and effective control of local outbreaks when they occur.

Effective clinical and social support for COV#survivors is essentiabut the best way to
minimise the longerm burden of COVHR9 on the Australian populatioremains preventing SARS
CoV2 from gaining a foothold here.

3 Health system responses to the lortfgrm consequences of
COVIDB19

3.1 Emerging clinical guidelines

In response to the growing number of patients with Long CQjitidcal guidelinefiaveemergedto
guide healthcare workers on how to better manage #@atients(RACGP 2020; Shah et al. 2021;
Taskforce 2021; WHO 2021Appendix Spresentsa summary of thesdivingguidelines from a
number of countries

In Australia, th(RACGP hamiblished guidance o¥aring for adult patients with posEOVIBL9
condition€XRACGP 2020} his guidance lays out a range of the C@\Bequelae discussed
LINE@A2dzafte> IyR GKSy RSaONROSa GKS Yz2aid 02YY2y 3
multisystem postZ A NI f & & Y LJG 2 Y & mendatioasiprkKmadaydmsriE. NS O2 Y

APostCOVIBEL9 Conditions HealthPathway is also available online for clinicians as a resource on

how to manage patients with posEOVID symptoms, as part of the Health Pathways suite used by

many Primary Health Networks. Theesihcludes information related to treatment approaches,

assessment tools, investigations, rehabilitatiefierrals, community and financial suppgHealth

Pathways 2021 ¢ KA & | St f (i Kt 4adit& @OVEL9 -QlgegsSN&nding hdgoadi3

weeks frominitid 4@ YLII 2 Yaé I I-1ORsymp@i\Rtending beydnd 112 &reeks from
AYAGALE adaevyLiizvyaoded LG LINPGOARSa&a 3IdZARIFIYOS 2y | 4aS3
and a range of referral options for specialist assessment or rehabilitation.

In aras of Melbourne, the HealthPathway has also been customised to link with community health
services, such as cohealth and its role in the North West Melbourne COVID Referral and Pathways
Service. In March 2021, the National COV®Xlinical Evidence Taskde also produced a flowchart

to guide Care of people who experience symptoms jaastte COVIRY, linking in part to thesarlier
PostCOVIBL9 Conditions HealthPathwdgeeAppendix6) (Taskforce 2021)

26



D Issues brief

Deeble Institute for Health Policy Research

3.2 Services developed internationally in response to Long COVID

The range of emerging services offered in selected countries for patients with Long COVID are
summarised in Appatix 7. Theseservices are typically not yet widespread and therefore access
often remains limitedMost involve some form of multidisciplinary clinic model offering different
combinations of assessment, treatment and rehabilitation servi8apportgroups advocacy
groups and online resources for Long COVID patientalspemerging in badly affected countries,
often independently of formal health serviceBhese include:

1 the Long Covid Support Group (2020)th members of around 39,000 around the world;

9 Doctors in Distress (202Bpsting webinars for doctors and other healthcare professionals
to share their experiences related to Long COVID in the UK;

1 Long COVID Physio (2080pportingphysiotherapists and support workers created to be
access globally

1 Long COVID Alliance (20p0dviding an avenue for different stakeholders to collaborate
and share knowlege related to Long COVID in the US; and

1 Long COVIDSOS (20@fviding resource and international support group links through
partner organisations.

There are also Long COVID support groups found in Aus€al&d19 Australia Survivors Support
(2020)has121 members anthe Long Covid AsiBacific Support Group (202ibcludes 329
members residing ithe Asia Pacific region. Other support gps around the globe are noted
elsewhere(Long COYJ Support n.d.)

A common theme in the rapidly emerging literature on Long COVID carerisg¢ldgoinvolve

people with Long COVID in the design of services and for their voices to be taken seriously. Many

report being disbelieved or having their symptoms dismissed by health practitioners, and the
O2YO0AYyLFlA2YyY 2F GKAA aiSadil sapwihihatlequaty aozguidaliteS ¢ 0 RA 2
canresult in failure to diagnose and to offer adequate c@Pantelic & Alwan 2021)

3.3 Long COVID policy, governance and research in Australia

As Australian and state and territory governments move to candidng COVID more directly,

higherf S@St aeadsSy IF2@8SNYy+yOS FyR LRftAOE 2y [2y3 /h
National COVH29 Health and Research Advisory Committee provided some early advice on Long

COVID during 2020. The Australian Goverrirhas sought consumer representatives to be part of a
Qupporting Long COVID Advisory Grolipe National COVHDO Clinical Evidence Taskforce has

developeda flowchart for postacute COVIE29 managemen(Taskforce 2021)

Australia is part of the Australasian COX(EDTrial (ASCOT) ADAptive Platform Trial (ASCOT ADAPT)
for moderately severe admitted cases of COVY@nvestigating the use tfierapeutics (including

the steroiddexamethasonethe broad spectrum antiviralemdesivir andhe disease modifying, anti
rheumatichydroxychloroquing physical and psychologic rehabilitation servig@dZCTR 2020)

There are alsolon SNY &G dzRA S& 0 SA Yy FermdublBgddhysidldgigatband KS daf 2 y =
psychological impacts of COMDp A Y FSOGA2Y 2y | NBIAZ2Y | L2 Lz | (A
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Barwon Healti{Barwon Health 2020Monash University is investigating the letegm mental and

brain health impacts of COVII® (Monash University 2020Yhe University of Adelaide is

investigating postural orthostatic tachycardia syndrome (POTS) in Long COVID syi#N@iG& R

2021by L yR {G® *xAyOSyiuQa | 2aLAGIE {&Ryd®andhia Ay@dSai
home-based virtual rehabilitatiofior Long COVIPANZCTR 2021a; Darley et al. 2021b)

¢KS 1 dzadNItAlLY LyadAadagdziS 2F 1SFHEGK yR 2SSt FINB 6
national linked COVHD9 registry and research data set that will provide an asset for use in EOVID

19 research into the medium and longerm health effects of COVAD®, including effects on health

ae ai S yaHR&@4aHowever, limitednformation is available on the scope and content of

this planned registryf-unding fromgovernment agencies and private organisations has also been

made available to support research related to pastite COVIE19 consequenceepartment of

Health and Human Services 2021)

3.4 Direct impacts of on the healthcare workforce

The COVIEL9 pandemic has alsdirectly impactechealthcare staff. Health workers have been at
high risk of infection and consequently a growing number o gaoviders are living with Long
COVID. Care providers also experienced considerable emotional distress during thel@OVID
pandemic, particularly those staff involved in acute care for CQ9lpatients.

According to a systematic review and metiaalyss of28 non-Australian studies dfiealthcare
workers with COVI29 (n=119,883 patients), 15.1% of infected healthcare providers were
hospitalised and 1.5% died from this diseé&@olami et al. 2021 Another systematiceview and
meta-analysis, analysing 97 articles, reported thatragpmately 0.5% of healthcare workers
infected with COVIE19 died because of disease complicati@@®mezOchoa et al. 2021 According
to the International Council of Nurses (ICApproximatelyl.6 millionhealthcare workers have been
infected with COVIR19 across 34 countries as3f December 2028nd based on their analysian
estimated 10% (@5%) of all confirmed cases are healthcare workiesl 2021)Given the
emerging evidenceroLong COVID, a percentage of these infected healthcarkesswill have
developed prolonged symptomanda group of healthcargrofessionals havalreadyreported
their experiencesvith Long COVIQGorna et al. 2021; Ladds et al. 202Rgcent ONS data found
that the prevalence of Long COVID was higher among UK health care workers than in other
employment sectorgONS 2021apomehealthworkers reported that they havieot fully recovered
to their previous health and could not return to woi®&orna et al. 2021)

The mental health of dalthcare workrshas also been impacted by the pandemic, with potential
longterm consequencesdn the UK, aurvey examining the mental health of healthcare workers
undertaken diring the filst wave of the pandemic fourttiat almost half of the respondents (45%,
n= 322/709) reported symptoms of probable PTSD, severe depression, or anxiety disorder
(Greenberg et al. 2021n response to this burden, there are evolving demands and a call to list
COVIEL9 as an occupational disease as it threatens the health of workers and has significant
implications on income from the gahat they acquire the disease to the point of their de@@N
2020; Limb 2021)
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An Australian study of hospital clinical staff has shapproximately a quarter of the nurses,

midwives, doctors and allied health staff surveyed during the first wave of the pandemic reported
symptoms of psychological distress. Nurses and midwives gaificantly higher levels of anxiety,
depression and stress compared to data from Australian adults before the pandemic. They also had
more severe anxiety symptoms than medical and allied health staff working in the same health
service. Having less cliniexperience and direct contact with people with a CORJiagnosis

made staff more vulnerable to distre@dolton et al. 2020)TheWHOhasreleased a Charter

dedicatedto healthcare worker safety as they recognised the burdeGOVIEL9 and its prolonged
symptoms for healthcare providet®vHO 2020d)

Healthcare systems will be further challengeih the reduced healthcare capacity resulting from
the events caused by COVID, a growing number of healthcare workers with Long COVID-work
related stress, unmet backlogs from delayed procedures and servicesngoihghealthcare
demand from the gengal population.

4 Valuebased Healthcarand Long COVID

4.1 The challenge of Long COMIDAustralia

From a health system perspective, Long COVID and thadomgclinical sequelae of COVID will

present a number of complex challenges. Leaving aside the ongoing prevention and management of
COVIBmMpZ YI yI 3Ay 3 (febBn sedugfaR \BiNéga Nealthéas gystems to address
three intersecting areas of patient need (Figure 4).

Figured. Longterm healthcare
needs due to posCOVIB19
sequelae

Diagnosed P>
organ
damage and long-term
sequelae sequelae

Anoutcomefocused, valudased health care approach that that reflects contemporary governance
and funding arrangements will be necessary for:
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1 Achieving the effective, patierdentred management of Long COVID, a serious and
debilitating condition for which there iso simple or definitivéreatment.

1 Managing the potential clinical evolution of patients who may have suffered organ damage
and impairment due to COWID®, while balancing the competing risks of inaction and
overdiagnosis

91 Preparing proportionately for # possible emergence of other, as yet unknown, goSVID
sequelae (especially neurological conditions) such as those seen aftevotigrandemics

This challenge is exacerbated in Australia precisely because @@¥é#3es have, to date, been low
The! dza G N> f Ay NBaLRyasS G2 [2y3 [/ hxL5 ySSRa G2
relatively small numbers, yet capable of rapid scalipgdf circumstances required it.

In Australiaas of April 202]lit is estimated thatthere isaround ore Long COVID case for every five

to ten GPgTable 3)If Australia can avoid further large outbreaks, timeans that most Australian

GPs will probably never see a patient with Long COVID. Even in Vigtwia, COVIEL9 case

numbers were highesthere s likely to be less than one Long COVID case for every two GPs
statewide. To date, 91.2% of confirmed Victorian CGM[Bases were concentrated in Greater
Melbourne, with only 8.8% in regional Victo(epartment of Health Victoria 202yhile 79.6% of

the GP workforce is based in Greater Melbourne and 20.4% in regional @héssgvould still suggest

an average of less thawo Long COVID cases for evidmee GPs across Greater Melbourne
(accepting that some greater local clustering will have occurred). This poses significant questions as
to how well GPs might be able to as#ate knowledge, correctly diagnose and offer best care to a
small group of patients presenting with a new conditpespecially when what constitutes the

optimal clinical management of these patients remains far from settled. It is possible that a small
number of GPs might have attracted larger numbers of Long COVID patients through formal or
informal referral networks, but data on the extent to which this may have occurred are not currently
available.

Table3. Estimated Long COVIiéases per registered General Practitioner

Long COVID Cases per GH=
State / Territory GP FTE* Lower Upper
ACT 396.2 0.03 0.06
NSW 9764.9 0.06 0.10
NT 231.1 0.06 0.09
QLD 6390.3 0.02 0.04
SA 2053.9 0.03 0.06
TAS 566.4 0.04 0.08
VIC 7612 0.26 0.50
WA 2839.1 0.03 0.06
Total 29853.9 0.10 0.18

SourceDepartment of Health, General Practice Workforce providing Primary Care services in Australia 2019 (Calendar
Year). * General Practitioner Full Time Equivalent.
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Developing quite complex multidisciplinary care models for relatively small numbers of patients,
dispersed across the countrig, also likely to be challenging. Yet this challenge is not unprecedented
It exists, for example, in achievieffective coordination of care for patients with less common
chronic conditions in rural and remote are&towever,some of the more discouraging experiences
reported by people with Long COVID, such as inability to diagnose, disbelief or difif@asalic &
Alwan 2021have also been reported in certain other chronic conditions, especially ME/CFS
(Cullinan et al. 2021kffective advocacy by patients has achieved greater understanding and
acceptance by health professionals in other conditions, most notably HIV//AIDS

Australia remins in the fortunate position that our most important strategy for Long COVID
unquestionably remainaggressive primary preventi@f SARE0V2 infection and COVHDO

illness. A truly successful VBHC approach for Australia means that Long COVID dasgdemd
conseguences will be minimised, and not allowed the opportunity to become a significant challenge
for the health care system.

Populationbased success will inherently limit the number of ldagn COVID casebut this

success is itself liketg preclude the largescale development of clinical expertise in managing Long
COVID in this country. VBHC approaches can contribute to future management of Long COVID
building onexisting knowledgaroundhow to provide effective, integrated care for pae with

chronic conditions. Indeed, effective approaches to Long COVID will themselves potentially provide
new insights on how to manage complex multimorbiditiethimfuture (Sivan, Rayner & Delaney

2021)

4.2 More than clinical outcomes

t NA2NJ 62 G0KS RAAO020OSNE YR 6ARSALINBIFR NBO23ayAlA?Z
symptoms wlBE K2 LAYy 3 F2NJ | "dHbwebet maniexperignSaidited?adceskts | £ § K
care andoften faced dack of empathy and dismissive behaviour from many healthcare providers
(Honigsbaum & Krishnan 2020; ¢gstone et al. 2020; Ladds et al. 2020pr COVH29 survivors,

recovery is not merely about surviving a potentially lethal disease, but also regaining their full health

and improving their experiences of healthcgwardill 2021)

By embracing valudriven care, three dimensions of health outcomdsscribed in valudased
health care literaturecould be achieved:

1 dcapability: ability of patients to do the things that define them as individuals and enable
them to be themselves,"
1 "comfort: relief from physical and emotional suffering" and
 camy FoAfAGE G2 fADS (Vershel Wallage &®Kard 26203 SG G Ay 3 O

Inability to achieve these dimensions of health outcomes would resultliatarted quality of care
and unmet patient needs that may in turn progress to a more comglilease stat; leading to an
increase in healthcare spendigeisberg, Wallace & O'Hara 20ZDheinability to measure the
outcomes that matter to patients would lose the most powerful tool for reducing d@xtster & Lee
2013)
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In the context of COVHDI, the outcomethat matter to patients can be tracked and measured

usinga range of stadard outcome measuregor examplethe COVIBELY Standard S€C19S3

developed by the International Consortium for Health Outcomes Measurement (IGfediws a
patient'shealth outcomes duringecovery from COVHD9, consideringR A YSyY & A 2 y & ala dzOK | &
and mental functioning, quality of life, symptoms add A y A O f (FigrdB). 02 YS & ¢

oM — ——, These Patient Reported Outcomeelsures

s, (PROMSgan be collectedh all levels of

- : W, healthcare settings for a period tfree months

N F2tt2Ay3 LI GASYyGQa K2aLRi
‘ ~ 19. The tootanalsocontinue to beusedfor

longer periodsdepending orthe LJ- G A Sy i Qa

recovery.Data collected from C1$S can be

used to ifiorm quality improvement in different

healthcare serviceBCHOM 2020)
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Figure 5. ICHOM COVID Standard Set (ICHOM 2020).

Forexample,thE YSNEA Y3 f AGSNI (G§dzNB 2y LI { kePoyiditatmatiyh 3SR SE
peopleareencounted y 3 & G Sa (i A Y@hAthsinbt belny [@lided dr BKe1 seriously by

health professionaldeading tostigmatisation and compounding distrezantelic & Alwan 2021)

However, o-designing gatient-centred COVIBLY9 perspectivenvolving participation and

cooperation between patients and health care providers, with strong clinical leadership, strong

patient leadership, and robust governance vallgn with patient needs, resulting in better

treatment plansand lead to more favourable outcome§&afanovich 2019)

Patient-centred careapproaches such as improved practitioner communication, shared decision

making, and technologgnabled decision and information aidsll be important for underpinning

effective patientcentredcarethat people with Long COVHequire. However,as the burden of

COVImgp aKAFGA GKS F20dza FNBY WogKFIG A& GMBO Y GGSNI
2021b), the outcomeghat matter to patients with Long COVID are likehalsoencompass a much

broader range of factors than purely clinical outcomeasuresThis will most likely yield important

lessons for other chronic conditionacluding forME/CFS which shareseveralfeatures with Long
COVID.

For exampleaninability to return to work is a key feature of prolonged Long COVID,; this has
devastating and immediate financial consequences for low paid, insecure or casual workers
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(especially temporary residents with limited or no access to Medicare and social protection systems
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in the Australian context), but may be an issue even for-paill medical professiona{Ziauddeen

et al 2021)

Employment protection, disability and income support are significant issues for any attempt to

achieve holistic VBHC outcomes for people with Long CE@&¥I.evidence suggests that
inadequate rest in the first two weeks of infection may gigpose to the development of Long

COVIOZiauddeen et al. 2021y herefore alack of access to paid sick leave for casual and gig
economy workerg, itself an important issue earlier in the pandemicaafctor making it hard for

people to seHisolate¢ may alsgorove a furtherdisadvantagef workers areat increased risk of

subsequent Long COVID.

Theimportance ofrecognisinghe role of thesocial determinants of healtim promoting health
outcomeswill be critical to managing Long COMBd multisectoral policy interventionwill be
requiredto achieve the best possibtautcomes for patients.

4.3 VBHC and Long COVID

Given the complex and cyclical nature of COMBequelae, an efficient, holistiaéintegrated

care approaclprovidingtargeted interventiors that meetsurvivor€heedswill berequired to treat

and manage Long COVID ilinéSsrna et al. 2021; Sivan et al. 2020; Wong et al. 2020)

Integrated patient-focused care is one of the main compongaf VBHG&ncompassing services like
0 NB I § YdhypieventidhiSlahgedrSnmbditaring\aBdiriariagementi | ( A
of chionicO 2 Y R A (Wbdcgck 2019)Inthis respect, the healthcare needs of patients with Long

GRAIIy28A4S3

COVImlignwith Porter and €& 6 S NidAdbes ofvaluebased healthcar¢VBHC) (see Figus

Figure 6. The
needs of patients
living with Long
COVIand the
core concepts of
VBHE
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For example,ivethemes arie from the literature describinghe modek of care that are needed for
patients living withLong COVIQ{Figureb):

1 structuring integrated care modgfor Long COVID patients;

1 acknowledgement of patie@ narrative and organising treatment and management plans
appropriate to patient needéGreenhalgh et al. 2020; Honigsbaum & Krishnan 2020)

1 organisation of multidisciplinary teasneffective referral systems and follewp processes
(Sivan et al. 2020)

1 enabling the collection of health outcomes and letegm follow up though surveillance
system or registries to gain knowledge of the disease course and sharing information to
improve diseas managemenf{Alwan 2021; Dennis et al. 2020; Gorna et al. 2021)

9 ensuring access to care and continuity of cddradds et al. 2020)

While a VBHC approati providing care for Long COVID patieststs with thed dzy RS NBE G Y RA y 3

AaKFNBR KSI f (K (TeBdeng, aVvalce & DHaiaA2Ga@ISairéuiresorganising care
around these patient segmentBor example, patient segments cha used to deliver targeted
programs of integrated care toong COVIpatients withhigh levels of neesl andcanalsosupport
more comprehensive health strategies bgiring that the health care needs of population greup
in their entiretyare consideredThis would enable providets design and delivesolutions that

meet the needs ofthe patient segment, as well as considering their fsadinical needs, which when
left unmet, undermine the health outcomes that can be achie{¢eeisberg, Wallace & O'Hara 2020)

Long COVID may offer an opportunity to trial new approaches to achieving better coordination of
multidisciplinary teams and collaboration across organisational boundaries and between public and
private sector practitioners. However, the existing architeetaf the Australian healthcare system
YSIya GKFIG GKA&a OFlyy2i 060S | OKASOSR o6& &AAYLX @
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between care providers from défent disciplinesand allow practitioners to work to the top of their
scope of practiceanprovide anavenue for individual practitioners to think, learn together and co
develop management plans to improve and personalise care for Long COVID phlistusng

such innovations for Long COVID care could reap substantiabfianefits if lessons can be
learned which might improve care coordination of other major chronic conditions.

There is a need to understand the costs associated with the care ofgwdih Long COVIand the
measurement of cost and outcomésat matter to patients would enable quality measurement,
benchmarkingand improvement of care services. Valo@sed health care approaches can support
sustainable health care reforms that exglicidentify Long COVID as a cost when evaluating
pathways of cargfor example, patients recovering from COMwho require followup physical
assessmentéPaneroni et al. 2021)

The ollection of patientreported outcomes is not a standard practice yet across Australia, and
LI G A Sy ( & 6ot @ugineldtsken intoN@nsideration in designing treatment plans. Information
technology platforms are fragmented, preventing efficient and collaborative communication
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between healthcare providers. Surveillance systems are not trackimgalth and lmg-term
conseqguences of COVID (Kingstone et al. 2020)

Outcome measurement would enable research and development of treatments for patients

experiencing symptoms with limited or no cuespite sandard measurement toolseingavailable

(for examplethe ICHOM COVi@p { G YRIFINR {SG0X ! dzaG NI f Al Qa RI G
architecturedoes notsupport some of the largecale approaches to research and surveillance

available to some hetiicare systemsf¢r example Scotland, England). The rapid development of

dedicated COVHDL9 or Long COVID registries might offer a pragnsiact-term solution allowing

capture and surveillance of key epidemiological, resource and outcome measures Aasbsalia.

Healthcare systems around the globe have long been challenged to implement an integrated
multidisciplinary approach to deliver holistic care for patients with complex problems (such as long
COVIDJAyoubkhani et al. 2021b; Geberhiwot, Madathil & Gautam 20R® Australian healthcare
system is not currently wetlesigned, structured or incentivised to support an integrated care
model, and it does not have an effective national strategy to catalyse integrated care practices and
patient-focused cae (Woolcock 2019However, displaying and providing evidence of improved
outcomes would generate opportunities expand partnerships anghable teams to provide care

for more peoplgTeisberg, Wallace & O'Hara 2020)

The COVIR9 pandemic hademonstratedthat much ofthe capability, competencies and leverage

for effective stewardship and governance in the Australian healthepstem lis at state and

territory levelg yet primary care funding and management remains a Commonwealth responsibility.
Like most healthcare systems, Australia does not have effective mechanisms in place to enable a
robust and simple followup processdr patients with chronic or complex conditiofGeberhiwot,
Madathil & Gautam 2020; Ladds et al. 2020hat is, thenealthcare systentacksthe necessary
components that wald help tomeet the needs of Long COVID patiemtsd requiresthe

development of newcareand coordinatiormodels

VBHC approaches potentially offer better solutions to provide-higgiity care for patientdjving
with COVIDStrategic priorities such as the implementation of innovative funding models and
measurement of outcomes that matter to patients, agreed unér the 20202025 Addendum to
the National Health Reform Agreemei@ouncil on Federal Financial Relations 2020a)wvell
aligned with the models of care required to suppgreople with Long COVID.

4.4 Embracing and accelerating VBld@Gncepts

International studies show tha@@OVIBL9 postacute care pathwayseflect conceps of the VBHC
integrated care modek-or examplethe community-basedCOVIEL9 rehabilitation pathway in the
United Kingdonhighlights the importance of screening and an effective referral scheme for €OVID
19 survivorgSivan et al. 2020The objective of the model is to deliver healthcare services to GOVID
19 survivors that are i suited to their conditions. In the pathway, both hospitalised and-non
hospitalised COVHD9 survivors enter the model and are screened usiegCOVIBL9 Yorkshire
Rehabilitation Scree(C19YR%tool which screens the lontgrm health problem®f patients who
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have hadCOVIBL9. These patients are then referred remotely to a commubiged rehabilitation

centre: either to a COVHDO multidisciplinary team (CH9DT) or to a single discipline. Patientish

improved symptoms have the option to undertake saeinagement activities, access online

rehabilitation resources or use smartphone rehabilitation applicati@an et al. 2020)n the

model, a clinician (pathway coordinator) ensures that patients with complex caséstepduced to

theCl9a5¢ GSIHY®d ¢KS& Ffaz2z O22NRAYI[(Svdetlal2020)Sy daQ OF N

AZAYAT I NI Y2RStf Ol ff SR (KS hab &sp hebesthlifisOet © Sriydhise2 dzi LI
essential health services and rehabilitation for patientmgydiosed with COVHDO pneumonia

O0hQ. NR Sy . Bé modd isba mixofvintual and fameface modes supported by a

multidisciplinary team includingespiratory, critical care, infgious diseases, psychiatry, and

psychology services h Q. NA Sy . Thé moklel aims tpmevidé a high quality of care, prevent
over-investigation and duplication of health servicaad decrease waiting timesh Q. NA Sy Sid | f d
2020)

Both models note the use of health outcome measures sisthe 36-Item Short Form Health
Survey8F36)(i2 O2f t SOG OKIFy3aSa Ay LI GASydiaqQ KSIHfGK O2y
intervention6 h Q. NASY S Ff®d.HnunT {ABFYy SG Ff® HAuNO

Integratedcare modelsuch as thesgo further than existing Australian care pathways in organising
and ensuring access to ntidisciplinary care for Long COVExenthe Victorian COVHD9 Positive

Care Pathways program, which encompasses primary, community and acute care, is still focused
more on initial management of COVID cases following diagnosis than on long term céne.
expansion of thespathways to incorporate elementssed in UK COVID care pathwawgsluding

proper screening and assessment, ancble forcentral clinical care coordinators in managing access
to multidisciplinary specialist inputs required.

In aCanadiarstudy, patient reported outcome measures (PROMs) were used for patients who were
diagnosed with COVAIDO three months post the initial symptom onggvong et al. 2020)PROMs

are standardized validated tools to provide information regarding the perceived functional well

being and health status of the patient and capture dimensions such as symptoms, quality of life,
functionality, physical, mental and social wellbei(yong et al. 2020)The study indicated that

among 78 COVHD9 survivors, 76% reported that they have at least one abnormal PROM and a third

had a moderate impairment in majaimensions of lif§Wong et al. 2020)and showed that PROMs

are valuable tool to capture various aspects of health from the perspective of the patient. It was also
noted thatPROMSs are useful for clinical decision making, development of discharge pathways and
AYLNRGAY3T GKS FEAIYYSYyld 27F (WokgetakK 0RH G K aeaGSyYy G2

PROMs¢or patients with Long COVEDeLINE GA RAY 3 | O2YLINBKSYyaiA @S LA O d
experience poshacute illnessaind collecteddatais a valuabletool in developingcaremanagement
plansfor use byinterdisciplinary teamm (Romeyke, Noehammer & Stummer 2020)

36



Issues brief

Deeble Institute for Health Policy Research

5 Avalue-based strategy for Australia

TheCOVIBL9 pandemicis dynamic, highly uncertain, and far from having stabilised in the Australian
health sector. The low numbers of people infected with CEGMBo date in Australia could change
rapidly if control measures were to faitherefore,it will beimportant for governmentgo develop a
workable strategy to ensure that those who will suffer lontgnm health consequences from COVID
infection can be weltreated and cared for in the monttend years to come.

' dzA G NI £ A+ Q& NB a LI yeinSseqietae of CQWDEshoyildbe gui& by tigey” 3

principles of valudased health carandreflect scale and proportionality, with the ability to adapt

quickly to changing circumstancés the best case, a strategy to manage the health needs of some
thousands of COVAIDO survivorss required but at worstthe abilityto expand rapidlys needed

should Australia suffer a large new wave of infections. It should also be seen as a precgutionar
investment for the future, teensure that the aget unknown longterm health burdens and

consequences of COVID can be recognised as early as possible, and managed as well as possible,
should they emerge over time. The key themes raised in our asalf/e longterm challenges
posedbyCOVIRgp (12 GKS ! dzadGNItAlY KSFHEGK OFNB aeadasSy:
VBHGEXPH 2010)able 4).

Table4. Key considerations for a VBHC strategy for letegm postCOVID care in Australia

VBHC Pillar Implications for managing longerm sequelae of COVHD9

Personal value 1 All Long COVID patients require access to sensitive and approprial
multidisciplinary care and support, that does not dismiss but rather
seeks out and responds compassionately to their concerns and
experiences, within the context of there being no definitive treatme
for Long COVID.

1 Patients with PICS and longerm organ impairment need careful
monitoring to ensure they receive the right care, but without exposi
them to risks of overdiagnosis and unnecessary treatment.

1 Measurement of outcomes requires careful attention to experience
and nonclinical outcomes.

Technical value 1 Relatively low case numbers in Australia suggest that best technicg
value might be achieved by a very small number of specialised cen
providing guidance, authoritative information and oversight to supp
local practitioners and semés who will be unlikely to develop
substantial expertise.

1 New approaches to effective care coordination will be needed to
overcome the historical precedents of fragmentation and inertia.

I Investment in effective, active surveillance at scale is necessary t
monitor for the emergence of as yet unknown sequelae.
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1 However, surveillance and monitoring (especially in relation to orgg
damage) must carefully balance the need for monitoring with the ris
2F 20SNRAIFIy2aAa3 WAYOARSyGl € 2
overtreatment.

Allocative value | T The greatest population value can be achieved by preventing future ca
of COVIEL9.

9 The population of relevance for any VHBC approach to-fermy post
COVID cares all Australian residents who have been infected with SAR
CoV2, not the patients of specific specialised health care providers or
organisations. This population must be giveereal voice in decisions.

i The inequities in access common across Australian healthfoare (
example poorer access in regional / rural areas, poorer access for lowe
socioeconomic groups, Aboriginal and Torres Strait Islander people, rg
migrants et.) must also be mitigated in pe&OVID care strategies.

9 Dealing with Long COVID offers an important opportunity to develop
better strategies for managing other, similar letegm debilitating
conditions, most notably ME/CFS; people living with these itiomd
should also benefit from service improvements to meet the needs of L
COVID.

Societal value | T Ability to work, loss of income, inadequate sick leave and insecure
employment have repeatedly proved to be significant in the C&9ID
pandemic and applgqually to those suffering its lorigrm consequences
A health care strategy that does not address and connect with effective
action in the employment and wider social determinants of health will k
inadequate and ineffectivéAHHA 2020)

6 Recommendations

In parallel to the wider government response to COWDaneffective and proportionate value
based response to the longéerm health consequences of COMIDin Australia is now required
The four steps outlined in the Australian Healthcare and Hospitasociatiortiealthy people,
healthy systemblueprint for VBHC reforms in the Australian health systafHA 2021provide a
useful template for a national strategy on the letegm sequelae of COVAL®. It must be noted
however, that the primary prevention of COVID remains at all times the most effective means of
mitigatingthe longterm health consequences of infection at population level.

6.1 A nationally unified and regionally controlled health system that puts patients at the

centre.
Long COVID arile effective management of other COVID sequelae present an additional
cKIFffSyasS G2 ! dzad NI f Al Qéoordinatddfardipérsotetre®card. $hed A y (1 S 3 N,
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relatively limited scale of Long COVID seen in Australia to date means that it is not realistic to expect
its emergence alone to exert sufficient pressuretioa systemo overcome these longtanding
problems.

However, Long COVID does provides an opportunity to test new approaches to care coordination
and integration that; if successfug will have much wider applicability. In this regal@hgterm
postQOVID cargrovides impetus tahe need for an alternative approacihich could include

new care coordination function istate andterritory health departments and/or public health
services This wouldsupport patients, primary care providers and spésta to access the most
appropriate range of services across both public and private sectors by actual or virtual pooling of
hospitaland Medicare funohgfor relevant services.

6.1.1 Establisling a national postCOVIDCentre of Excellence andstate-basedcare
coordination centres

A national specialist posZOVID Centre of Excellence should be established to provide guidance,

authoritative information and oversight to support local practitioners and services, providing a

limited referral service for the ngi complex cases only. Strong engagement with international

networks will maximise access to emerging international evidence.

Satewide care coordination centseshould be establishad mobilise public and private resources

to provide support to patientand care providerand toensuse that Long COVID patients have

effective local access to multidisciplinary care (including primary care providers and consultant
physicians for any necessary acute care). Monitoring and management of patients known to have
suffered specific organ damage should be undertaken by a designated public hospital referral centre
in each state or territory, with patients referred via the state care coordination centre.

Statewide care coordination centres should be enabled to trialgmbfundingmodels and strategic
purchasing thatsubject to evaluatiorgould also be applied more widely to the management of
chronic disease conditions.

In the event of future outbreaks and larger case numbers, care coordination centres could be
reviewed and scaled up as necessary. Much larger case numbers (for example, on the scale seen in
the UK) would warrant the establishment of regional specialised treatment and management
centres to provide large scale referral and multidisciplinary care, anddtadkshment of

coordination centres at Local Health Network level rather thestate or territory level Careful

attention should be paid to the efficacy of specialised service models in other countries, so that
service models in Australia can be rapiddvised if the evidence or the situation changes.

6.2 Performance information and reporting that is fit for purpose.

Given their novelty and uncertainty, Long COVID and thetiermg sequelae of COWI® are

particularly welsuited to the applicationahe2 | h Qa d@o05¢ F LIIINRI OK &2 LINR 2 N
based health services: Data, Dialogue and Decisions. This approach requires health planning and

funding authorities to search for reliable ddta robust, evidencebased analysis. Data are then

used toinform a deliberative dialogue process with key stakeholders (COVID survivors and people
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living with Long COVIDgllowing decisions on priorities, actions, and resource allocgigHO
2021b)

6.2.1 Establish a nationwide COVAI® data registry

An effective nationwide registry that combines patidavel data on COVHDO and subsequent

health and healthcare utilisation history is an essential requirement for effective populietieh
management of Long COVID in Australia; and for ongoing surveillance of the evolution of other
clinical sequelae. The Australian healthcare data architecture and infrastructure does not yet

support the levels of data integration and linkage seen in someihiggme healthcare systems,

making it necessary to develop apurpaselzA f § RIF G F&daSadd ¢KS ! LI 2Qa
therefore essential, but must cover the full range of functions that have been identifietishould
incorporate:

9 state and terribry SARE0V2 testing results and contact tracing datasets (subject to any
legislative constraints on rese of these data and

9 data on all individuals who have returned a positive test result (including testing conducted
in the private sector).

Thiswould allow largescale population surveillance of the health status of people who have been
infected with COVIE19, driven byanactive contact and followup process to seek consent to
participate, and with a significant role for patients themselves ovjling data. It would also allow
casefinding of Long COVID patients who are not receiving adequate care at present.

The registry would be a key tool in monitoring the emergence of hitherto unknown sequelae in post
COVID patients. The scope of the prepd AIHW COVID registry / dataset should be rapidly
reviewed to ensure it can meet these requirements and infexalving clinical guideline

development.

6.2.2 Regularly update clinical guidelines for post COVID care

The National Health and Medical Research Council and the National COVID Clinical Evidence
Taskforce should provide regular updated clinical guidelines on thetdsngmanagement of post
COVID care to reflect evolving evidence. These guidelines should cover:

1 best care for the physical and mental health needs of people living with Long COVID, with a
particular focus on multidisciplinary care and rehabilitation to achieve patiefined goals

1 best practice monitoring of posEOVID patients for loAgrm seqtelae, with a particular
focus on minimising the risks of overdiagnosis due to repeated screening

The development of clinical guidelines should involve extensivdes@nwith people living with

Long COVI2nd guidelines, supporting information and othretevant tools for professionals and
patients should be communicatedidely. Dissemination should not rely solely on traditional models
for communicating guidelines and should focus on the importance of actively listening to patients.
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6.3 An integrated healthworkforce that exists to serve and meet population health
needs.
Actions to allow the Australian healthcare workforce to meet the challenge of GO} a-terin2 y" 3
sequelae will be required to enable coordinatigof evidence and knowledge, of patientcess,
and of effective working and communication across organisational and sectoral boundaries.

Long COVID is not sufficiently prevalent in the Australian population for most healthcare
professionals to have gained any direct experience of it, however published research on Long COVID
and other sequelae i a period of exponential growttidfective and authoritative evidence review,
guideline development / revision, and active communication to health professionals is a vital priority

¢ and should be put in place within Austrafiaforeit is needed at scale.

Health professionals must be supportedwork at the top of their scope of practice and provide
seamless access to appropriate multidisciplinary care, especially across the complex interfaces of
Medicarefunded services, public healthcare systems, pridately insuredservices. Effective care
coordination that supports patients and professionals alike will be essential to achieve this, and
plans must be in place to allow rapid scaliqgwere COVI29 control measures to fail.

In the future, these are pathways could be expanded to cover moreociic conditionsand to lay
the foundation for more effective care coordination and fund pooling as the backbone for integrated
care(RACP 2019)

6.3.1 Supporing research to inform future pandemic planning.

Research and modelling on the morbidity burden of Long COVID andji¢iD sequelae in

different age and population groups should be urgently commissidoasdipplement emerging data

on the mortality burden of COVAI® and associated control measures and to generate robust QALY
/ DALY estimate A strong evidence base can not only inform the development of \xsed care
models that best serve patients WwilL.ong COVID and their care providers but will also provide
invaluable data on the burden of disease related to a viral pandemic that can be used to shape
future pandemic planning work in Australia and globally.

Research that focuses on health policy, hbadconomics and more directly on tledfect of COVID
190n thestructure and function of the health systemailsourgently neededThis could include the
rapid review of the social determinants of heafthdthe adequacy of existing welfare, employment,
sick leave and income support measures for patients with-teng sequelae of COVAID® - ideally
alongside a similar review of the adequacy of such measures in supporting peopleisolsédf

after testingin the early stages of COVID. Focus should also include the impact of the pandemic
on casual, lowpaid, or gig economy workers, and on other vulnerable populations.

Results could form the basis for policy reform proposals to update national kreddtied
employment, welfare and disability policies in the light of lessons learnedtfier@OVIBL9
pandemicand Long COVID.
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6.4 Funding that is sustainable and appropriate to support a highality health system.

The costs of Long COVID and other losigan sequelae of COVHRO largely represent an additional
Oz2ail G2 GKS &daeaiSysz 0620S IyYyR 060Seé2yR olaStays
COVIBEL9 to date, these costs will remain comparatively smé#iicontrol is maintained. Overseas
expetience suggests that, in badly affected countries, the burden of CO¥/Hequelae will be much
larger, with potentially substantial implications for funding and resource needs.

However, the Australiaand state and territongovernments need to considaesrigterm COVID and
the associateddditional cost burden into their resource allocation andHisknagement decision
processesdn parallel with policy deliberations dBOVIBL9 control strategies. This will ensure that
the full costs of control failures arincorporated into relevant analyses.

Should another major outbreak occur in Australia, governments must commit in advance to making
available the funding needed to manage these loAgem consequences. In addition, given that
out-of-pocket expensesonstitute a higher share of health expenditure in Australia than the OECD
average, and also show a significantly regressive pattern, falling most heavily on low income
householdgWagstaff, Eozenou & Smitz 2020)ill be essential to ensure that MBS and PBS

T d
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and other measures to mitigate owtf-pocket costs for chronidisease management support these
patients fully.

Long COVID in particular offers important opportunities to trial bundled payments and/of fund
pooling between federal and state/territory funding streams as part of new approaches to active
care coordinabn.
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Appendices

Appendix 1

The estimates in Figures 2, Figuraid Appendix Figur&, 8and9 were extracted based on the
targeted literature undertakeim this studyLong COVID (defined as persistent symptoms-poste
COVIBEL9 infection)wasinvestigated in Gogle scholar, Medline and PubMed. All studies that 1)
included population with a confirmed/diagnosed COMBDcase, 2) reported proportion of Long
COVID for hospitalised or ndnospitalised COVHDO patients,and3) provided a total estimate of
Long COVIere included in the analysis.

Figure7. Long COVID prevalence estimates in hospitalised patients

Long COVID in hospitalised COVID-19 patients (Studies with 28 weeks follow up)
100%

90%
@ Carfi et al (2020), 87.40%
® Sykes et al (2021), 86%
® Jacobson et al (2021), 81.80%
80%
@ Darley D et al (2020), 78%
® Huang C et al (2021), 76%
® Arnold et al. (2020), 74%

70%
g
s 60%
[
=

50% ® Morin et al (2021), 51%

40%

30%

20%

7 12 17 22 27 32

Follow up time points in weeks

57



ED Issues brief

Deeble Institute for Health Policy Research

Figure8. Long COVID prevalence estimates in Aorspitalised patients
Note: Estimates from preprint studies were included
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Figure9. Long COVID prevalence estimates over time in longitudinal studies
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Appendix 2
Table5: COVIBLY infections and deaths in selected countries (15 March 2021)

Sum of Cases ISum of Deaths
Country f::u(lj;tﬁzstifal cumulative total per f:lnr:]u(l);tli?/zat:;; cumulative total per

100,000population 100,000 population
Global 119,603,76 1,532.14 2,649,72] 33.94
X:q'tee:c:tates of 20,115,66 8,796.20 529,52 159.98
Brazil 11,439,55 5,381.82 277,102 130.36
Lhnzgg:]ed 4,258 447 6,272.93 125,51¢ 184.89
France 4,002,12! 6,131.32 89,93/ 137.78
Italy 3,223,14; 5,330.87 102,14t 168.94
Spain 3,183,70; 6,809.37 72,25¢ 154.55
Germany 2,575,84! 3,074.39 73,41¢ 87.63
South Africa 1,529,42 2,578.75 51,324 86.54
Netherlands 1,157,19; 6,753.43 16,06¢ 93.78
Canada 906,20! 2,401.03 22,434 59.44
Belgium 808,283 6,974.20 22,44 193.63
Sweden 712,52] 7,055.24 13,144 130.17
Japan 447,90¢ 354.14 8,59( 6.79
Denmark 220,45¢ 3,806.13 2,391 41.28
Uruguay 70,131 2,018.95 698 20.09
Singapore 60,10¢ 1,027.38 30 0.51
IAustralia 29,117 114.18 909 3.56
New Zealand 2,074 43.01 26 0.54

Source: https://covid19.who.int/

Accesse®1 March 2021

Note: These figures (as of March 2021) were used as the basis for the scenarios and-&insdr
scenario described in section 2Qurrent figurescan be accessed dittps://covid19.who.int/
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Appendix 3
Table6. Organ Damage and Podhtensive Care Syndrome
Author, Year | Title Study type Participants Eligibility Follow-up time Examination Main outcomes/result I dzi KA2nhlyRi&
criteria methods
Dennis et al. Multi-organ Prospective | 201 low risk individuals,| RFPCR 4 months Validated GThere was evidence of mifitgan a2y S O KxigdkRdivitidals
(2020) impairment in lowl cohort study | mean age 44, 31% HCV| confirmed, | postinitial guestionnaires,| impairment in heart (32%), lungs (33%), | with long COVID syndrome hav|
risk individuals with 18%hospitalized diagnosed | symptoms fasting blood kidneys (12%),livetl0%), pancreas (17%),| cardiac impairment in the form
longCOVID by and MRI and spleen (6%). of mild systolic dysfunction or
clinicians myocarditis three months
Single (66%) and multrgan (25%), following SARE 02
impairment was observed, and was infection.
significantly associated with risk of prior
COVIBL9 hospitalization (p<0.054. Whilst causality cannot be
attributed, cardiac function can
be viewed as a risk factor for
severe infection and an
explanation of persistent
aevyYLiizya Ay f2
Siow et al. Stroke as a Systematic Patients who suffered | NR NR CT or MRI @The average incidena# stroke as a At remains unclear whether
(2020) Neurological review and from stroke as a scans of the complication of COVHDI was 1.74% (95% | stroke is a direct complication
Complication of meta complication of COVID brain Cl: 1.09% to 2.51%h the included studies,| of severe COVHD9, or whether
COVIBEL9: A analysis 19. the average age gfatients who suffered it is theconsequence aftress in
Systematic Review an( from stroke(as complication of COVID vulnerable populations with
Meta-Analysis of 33 studies with 899 19)was65.5 yearsda lessphysiologicateservest
Incidence Outcomes stroke cases over Pooled
and Predictors 55,176 patients proportions GThe incidence adtroke in COVID
19 patients is relatively low, but increases
in certain subgroupsuch aslder
population,severelyill and patients with
comorbiditiesp &
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Wang et al. Clinical symptoms, Systematic 4881patientsdiagnosed| Laboratory | NR laboratory- The prevalence adcute respiratory Not reported
(2020) comorbidities and review and with COVID in China confirmed confirmed distress syndromet1.1% (95% Cl: 14.£%
meta from 25 studies patients patients with 68.2%)
complications in analysis with COVIB1L9.
severe and nossevere COVIBL9 acute kidney injuryl6.4% (95% ClI: 3.4%
patientswith COVID 29.5%)and shockl9.9% (95% Cl: 5.5%
19 34.4%)in severe patients is higher than
the non severgatients with3.0% (95% CI:
0.6%€5.5%), 2.2% (95% CI: 0¢®2%) and
4.1% (95% Cl: _4.8%3.1%) respectively.
Suh et al. Pulmonary Embolism | Systematic 3342patients with polymerase GThe pooled incidence rates BE and DVT | Not reported
(2020) and Deep Review and | COVID chain were 16.5% (95% CI: 11.6, 22.9;-12.93)
VeinThrombosis Meta- reactiong and 14.8% (95% CI: 8.5, 24.550.94),
in COVIEL9: A Analysis proven respectivelya
Systematic Review ang COVIEL9
Meta-Analysis OPE was found frequently in patients who
were admitted to ICld
Willi et al. COVIELY sequelae in | Systematic 31 papersncluding nine days to CT and lung Respiratory: Even though majority if the
(2021a) adults aged less than | Review adults with confirmed three months function test patients fully recovered, the

50years: A systematic
review

COVID

postdischarge
from hospital

Impaired lung function was observed in-1¢
75% of thestudy population.

5 studies reported pulmonary fibrosis as a|
radiologicafinding

1 study reported hypo perfused
lingvolume

authors noted thating
damage in the form afesidual
pulmonary fibosis persisted in
the long term.&

11 days after
quarantine to
approximatively
three months
postdiagnosis.

Cardiac MRI

Cardiovascular

3 studiesconducted CMRI and foungeri-
, myoperi and myocarditis in326% of
the participants

¢Cardiacddamage mighbe
asignificant longerm
sequelaed

¢Even withapparently
recovered cardiac function,
there might still be a risk
of coronary artery disease,
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atrial fibrillation or ventricular
arrhythmias as aonsequence
of myocardial injury

after three
months

14i 90 days
after diagnosis
of COVIEL9
infection

MRI follow
up

Neurological system and mental health

OMRI followafter three months showed
disruptions to microstructural and
functional brain integrity and 55% of
participants complained about persister|
neurologicabymptomsa

Wn increased incidence of 5.8% of new
diagnosed psychiatric diseases 20
days after diagnosis of COVID

infection was shown in a large cohort
study in comparison to a control group
where 2.5 3.4% of participants received
a new psychiatric diagnosis

dThere
iswidespreadspeculation
concerning neurological loag
term consequencesi
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Appendix4
PostIntensive Care Syndrome

Postintensive care syndrome (PIQSH ¥ S NEnewi @& waiskrfihg itnpairments in physical,
cognitive, or mental health status arising after critical illness and persisting beyond acute care
K2 a LJA U | (Needhamiiek & 90420t occurs not only to the IC&lrvivors but also to their family
members (PIGB).According to the American thoracic Socighg signs and symptoms 81CS may
presents six month to 1 year post hospitalisat@merican Thoracic Society

2020) However,impairments cou last forup to 15 yeargBiehl & Sese 20205epsis, acute
respiratory distress syndrome (ARDS), long durationexfhanical vetilation, delirium, and
multiorgan failureare the major key factorfor the development of PIgBiehl & Sese 2020)

It was repored that PICS might developedhalf of the patientsn critical cargJafri & Jaffri 2020)

A systematic review and me&mnalysis reported thaat least20% of the COVHDI patients were
admitted to the intensive care unifRodriguezMorales et al. 2020)in Australia, approximately 19%
of the hospitalised patientsl@d%) were admitted to the ICIDOH 2021)Given, the number of
patients whowasadmitted to ICU due to COVD it is possible that a large number if COY®
patients would be vulnerable to PICS.

Outcomesof PICS

Longterm physical (25% to 80%), mental (8% to 57%) and cognitive (30 to 80%) impairments are
common to ICU survivof€olbenson, Johnson & Wilson 2018y ditionally, one thid of patients
affected byPICS do not return for worklp notreturn from their job prior ICU or return to similar
pre-ICU salaryGiriffiths et al. 2013)

Burdenof PICS

It was reported that thanean posthospitalization cost oARDS survivorgas estimated to
be US$43,200 per person. The author noted that tlest burden of COVI9 survivors is expected
to be highernBiehl & Sese 2020)

Outcomesof CRITICALLY ICOVIDpatients:

1 A prospective UK cohort follow 110 patients with confirmed positive PCR result foiCR4&RS
for 12 weeks. There werB8 patients who had severe disease, of which 16 required invasive or
non-invasive ventilations. They found that health related quality of life scores of patients with
severe COVHD9 were low withdeficits in patients perceived ability to perform theiypical role
and vitality.¢ KS I dzi K2N&E NBO2YYSYRSR | &l (AdolétalkK2t AadAa
2021)

1 Aprospective cohort study in France followed 478 COMpatientsfor four months.Of the
142 admitted ICU patients only 97 consented for assessment. Of which, 53% (51/97) had an
invasive mechanical ventilation. Among 94 ICU survivors, anxiety (23%)ssieprél8%) and
PTSD (7%) were observed four months post hospitaligfiorin et al. 2021)
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1 Inthe UK, 43 patients who were previously admitted to ICU were followed 12 to 16 weeks post
discharge with a median length of stay of 17.9 days in the ICU. 93% (40/43) of the patients
developed severe acute respiratory distress (ARDS).

The mediarhealth utility index (HUS) of 24 patients who attended fologvwas0.752 (IQR
0.6270.837).Fifteen patients were employed pteU. When reviewed at follewp, 7 (47%) had
returned to work ad 1 (7%) had taken voluntary retirement. One (7%) patient was planning to
return to work in the week following clinic attendaf®kCue et al. 2021)

1 Acohort study inNetherlandsassessing the respiratory sequalagrafasively mechanically
ventilated patients with COVHD9 (n=48), NI LJthatIn&goRty of the patients still had
abnormal pulmonary function tests and residual changes orcttest highresolution CT (HRCT)
imaging(n=41/48)3 months post hospital dischargean Gassel et al. 2021)

Needs

In the article written by Biehl M and Sese D, the followiegdswere raised by former ICU patients
at postICU recovery clinic visits (notesgfic for COVIR19)Biehl & Sese 2020)

f d&Physical and occupational therapy

1 Mental health support with referraib counselling, psychology, psychiatry

1 Detailed cognitive evaluation with referral to comprehensive neurocogniéisgng
asheeded

Medication review and reconciliation, initiation, or discontinuation

Education of respiratory treatments suchialalers and nebulizers
Prescriptions for medical durable equipment

Coordination of home health services for patients with physical impairments
Referrals to specialists

Coordination of care between providérs

=A =4 4 4 -4 -4

Interventions:

Dedicatedollow up, should be offered to patients that were on mechanical ventilation for more than
2 days betweesix and 12 weekgost hospital discharg€olbenson, Johnson & Wilson

2019) Most of the studies strongly recommend integrated rehabilitattorinclude psychological,
physical and cognitiveColbenson, Johnson & Wilson 2019; Griffiths et al. 2013; Stam, Stucki &
Bickenbach 202050me also recommended adequate screenin{faffri & Jaffri 2020PDifferent
healthcare professionals from different backgrounds such as physical therapists, occupational
therapists, psycholasts, nutritionist and physical medicine and rehabilitation physicians
(physiatrists) may come together to develop strategies to treat the complications arising from ICU
stay(Jaffri & Jaffri 2020)Some also recommended individualised exercise progranngteas

strength and balance along with good nutriti@affri & Jaffri 2020)Awareness and educatidar
patientsas well agamily members and carers were noted as critical composignianaging these
patientqJaffri & Jaffri 2020Patient recovery support groupgere also recommended for these
patients(Colbenson, Johnson & Wilson 2019; Griffiths et al. 2013)
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A scoping reviewf pulmonary rehabilitation(PRYor COVIBL9 patients reported that PBhould be
started at the start of inpatienstaywhen thepatients arestableand continued at

outpatient service. They also reported thBR may not be similar for all COMDsurvivoras
mechanisms dependn the degree of lung injury and cardideealth. The authors concluded

that PRcould be safén COVIEL9 patientsbut needs to be tailore@nd led by a multidisciplinary
approach(Siddiq et al. 2020)
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Table7: Emerging Long COVID Guidelines

diagnosis. Guidelines state that there is no
stardardised set of investigations due to the
complexities of Long COVID symptoms.
However, blood tests;hest radiograptat 12
weeks after acuteCOVIBLY, exercise
tolerance test, lying and standing blood
pressure and heart rate recordings, referrals

acute services or multidisciplinary

Services needed| Guidelines | Summary References
Identification of | NICE, SIGN, Guidelines emphasize clear messaging and | (Shah et al.
people with RCGPWHO | provision ofcomprehensive information 2021; WHO
ongoing related to new and ongoing symptoms for alll 2021a)
symptom(s) suspected and confirmed cases of COY3D

This ensures patient awareness and
Or understanding of symptoms that will facilitate
Recoghnition them in determining when and where to ask

for help. This incldes counselling related to

acute lifethreatening complications. Initial

consultation is recommended for patients wh

are concerned with new or ongoing sympton
Holistic NICE, SIGN, Recommends undertaking complete clinical | (Shah et al.
assessment and RCGP | history for those who had acute COVIB. 2021)
after the acute Guidelines emphasise the need for healthca
phase of COVID G2NJ SNER (G2 tAaGSy Gz
19 especially on how COVD impated their

ways of life, activities, and their experiences

their symptoms. Healthcare workers are

FRGAASR y20 G2 LINBRA

developing Long COVID, and caution is note

on the assessment of ongoing versus

prolonged symptoms.
Appropriate NICE, 5SLISYRAY3 2y LI GA Sy (RACGP 202(
investigation RACGP, investigations or tests are to be given to rule| Shah et al.
and referral out serious and urgent illnesses, evaluate | 2021)

SIGN, and symptoms, and identify new and unrelated
RCGP
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rehabilitation are recommendedccording to
LI GASyGaqQ O2yRAGAZY

Shared decision
making with
treatment plan

NICE, SIGN,
and RCGP

Shareddecision making on a care treatment
and management plan between care
provider(s) and patients is recommended.
5SLISYRAY3I 2y LI GASY
related to self or supported management
(integrated and coordinated primary care,
community, rehabditation, and mental health
services, integrated multidisciplinary
assessment service, and specialist care for
specific complicationgyre encouraged

(Shah et al.
2021)

Management

NICE, SIGN,
RCGPWHO

al yI 3SYSyid A& RSLISYR
condition. Prompt care should be given for
patientwith life threatening conditions.
Otherwise, patients should be advised on se
management. Recommendations include
education on Long COVID, advice on-self
management strategies, direct patients to
support groups and other services (social ca
housing financial support), support patients i
discussing conditions with their respective
organisations (eg phased return for
work/studies). Guidelines also recommend
using tools to monitor symptoms such as
symptom diaries and symptom tracking apps
A rehabilitdaion plan designed by a
multidisciplinary (MDT) rehabilitation teams
was also highlighted with emphasis on
physical, psychological, and psychiatric
aspects Management of fatigue is also noted
as a key concept of the rehabilitation plan.

(Shah et al.
2021; WHO
2021a)

Follow-up and
monitoring

NICE, SIGN;
RCGP
RACGRP,
WHO

Guidelines recommend shared decision
making on the agreed number of follewp
and monitoring consultations with the
healthcare workers, and pati@nQ & LINB
on the care setting (either remotely or fate-

face mode). Individualised or personalised

(RACGP 202(
Shah et al.
2021; WHO
2021a)
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monitoring per patien® symptoms is also

recommended.
Shared NICE, SIGN, The organisation of mechanisms that will (Shah et al.
information and | and RCGP | facilitate data exchangand integrated 2021; WHO
continuity of workingbetween servicesuch as 2021a)
care multidisciplinary meetings recommended.

Also, it is advised that patients be given a co

of their care plans, records, baseline and

ongoing measures to keep. Continuity of car

is encouraged via a care-ordinator ora

single point of contact
Service NICE, SIGN, Guidelines recommend the provision of a (Shah et al.
organisation and RCGP | coordinated pathway allowing for access to | 2021; WHO

WHO and delivery omultidisciplinary services 2021a)

including primary care providers, specialists,
MDT rehabilitation team, mental health,
psychosocial providers, and social sexgid@ he
need for a clear referral pathway between
services is highlighted. It is recommended th
a range of delivery methods be offered such
face to face, telemedicine etc.

NICHNational Institute for Health and Care Excelleri8&NScottish Intercollegiate Guidelines NetwoRC GRoyal
College of General PractitioneBACGFhe Royal Australian College of General PractitioaeddVHO World Health

Organization.
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Appendix 6

Care of people who experience symptoms pestute COVIEL9

Source: https://covid19evidence.net.au/vepntent/uploads/FLOWCHART-CAREOFPEOPLEVHOEXPERIENCE
SYMPTOMBOSIACUTEEOVID1Y/2.0.pdf?=2103315213
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