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In the preface to this excellent book on Post-Acute Sequelae of COVID-19 (PASC, aka Long Covid), Professor Faux makes a very clear statement: ‘we see you’. The rest of the book could easily be summarised as: ‘and we are here to help’.

This book provides a comprehensive guide for people living with Long Covid and for those who care for them. Professor Faux describes the condition, theories on causation, diagnostic dilemmas and treatment options. It is evidence-based, balanced, realistic and practical.

As the author observes at the end of the book, the journey to recovery may be long and hard, but recovery is achievable. Hope is powerful medicine, and this book offers it in spades.

Professor Paul Kelly, Chief Medical Officer and Head of Interim Australian Centre for Disease Control
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AUTHOR’S NOTE

It’s very likely that, as you read this book, either you or someone you know is struggling to manage the long-term effects of the COVID-19 pandemic – what we call Long Covid. Or you may be one of the thousands of health professionals trying to navigate this disease on behalf of your patients, frustrated by the lack of clear advice and guidance available. If you are living with Long Covid, we know that in your own ways you try to keep going, try to be the person you were, while battling the fear that you will never be the same.

This book is an attempt to say to all of you: we see you.

In the chapters that follow, we will bring you up to date with the best thinking regarding management of Long Covid. Together we will learn and understand the current medical treatments for the many debilitating symptoms that can occur. Research on Long Covid is being published at an ever-increasing rate; the information within is based on the most recent scientific studies available at the time of writing.

We will also explore what’s available in terms of rehabilitation to get you moving and back to work again, and the most effective psychological approaches to support your mental health and wellbeing.

So please read on. Your road to recovery may be a long one, unfortunately, but you’re not alone, and you’re already one step closer to your destination.

Professor Steven Faux and the team at St Vincent’s Hospital Long Covid clinic and Department of Pain Medicine, Sydney
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Introduction

I have spent almost 30 years as a rehabilitation physician, treating people living with disabilities, some temporary, some permanent. For 22 years I was the director of the Department of Rehabilitation Medicine at St Vincent’s Hospital in Sydney, and I’m now the director of Pain Medicine there. I begin working with people directly after their accident or illness, support them as they come to accept their limitations, and help them to regain their strength and find the confidence they need to be the best versions of themselves.

At the beginning of 2020, it was clear to me, from what I knew of previous pandemics and the effects of viral illnesses such as HIV and polio, that the COVID-19 pandemic was about to deliver thousands of people who would be damaged by this infection and who would require rehabilitation. In July of that year, some colleagues and I published an article in the Medical Journal of Australia1 warning that every pandemic, after its acute (short-term) phase, is likely to have a chronic (long-term) phase. The article pointed out that there was scant mention of the post-acute phase in any of the Covid planning, and that whatever that phase was going to look like, managing it would end up being the responsibility of government health departments.

By late 2020, what we had warned about came to be and we were woefully underprepared. People with persistent and prolonged symptoms called themselves the ‘long-haulers’. These people, who had what we now call Long Covid, were initially viewed with suspicion, and some were even accused of being hypochondriacs.

As more and more people reported their symptoms, the World Health Organization (WHO) began monitoring the trend, as did public health professionals around the world. At first, many thought that Long Covid just represented the severe end of the disease and a slower recovery from it, but then lots of people who’d had a mild version of the disease started to describe the same symptoms.

There are now more than 200 different symptoms ascribed to Long Covid. They range from coughing, fatigue and breathlessness to changes in taste and smell and even hair loss. People with Long Covid often say they don’t feel themselves or are unable to get on with things as they used to, but many can’t really articulate what they feel. At the St Vincent’s Long Covid clinic, where I work as a rehabilitation physician, I’ve seen people lose their jobs as a result of Long Covid. I’ve seen it place stress on relationships and cause untold anxiety.

As with many other conditions, we might have medicines and techniques to help people cope with the illness, but as yet we don’t have a cure or even understand exactly what causes the symptoms. We also don’t yet know what the natural course of the illness might be or how long the symptoms will last. The one thing we do know is that those with Long Covid symptoms have a different physiological response from those who have recovered from the virus.

The prevalence of Long Covid in Australia may surprise you. An Australian National University study released in October 2022 estimated that 4.7 per cent of adult Australians have had or currently have post-COVID-19 syndrome, or Long Covid, involving symptoms lasting for three months or longer.2 The largest international study, comprising data from more than three-quarters of a million people, indicated that 45 per cent of those who had Covid had symptoms persisting for more than four months.3 While more recent strains may be less likely than earlier ones to lead to Long Covid,4 far more people are now catching Covid, some more than once. This was supported by a study of more than 300,000 veterans.5


A recent Australia-based study, published in January 2023, estimates that one in 10 Australians who develop COVID-19 will go on to suffer from Long Covid, and this risk remains the same every time we’re reinfected.6



Given that more than 11 million Australians have already contracted COVID-19, these studies suggest that between 500,000 and more than 1 million of them have at some stage met the clinical definition of Long Covid. This figure would place Long Covid high on the list of the most significant medical conditions affecting the Australian population. (Compare this with type 2 diabetes at 1.3 million,7 asthma at 2.7 million,8 heart disease or stroke at 1.2 million9 and cancer10 at 1 million.)

Despite the public perception that the pandemic is over, infections of COVID are ongoing, with just under 100,000 infections recorded for the month of January 2024.11 This indicates that the chronic, long-term effects of the acute infection will be impacting our community for many years to come.

As doctors treating Long Covid, we juggle our treatments for the medical conditions that can occur with it – such as a pulmonary embolism (blood clot in the lungs) – with therapies that can improve people’s quality of life and ability to function, such as movement therapy and psychology. We’re always looking for clues to identify symptoms that we can treat, and looking holistically at the person in order to help them to get back to the way they used to be.

My hope is that this book also goes some way towards explaining what Long Covid is and how to manage it so that you, your loved one or a patient in your care can get back to living a normal life.

The evolution of patient care

Medicine has become incredibly complicated. Back in the 1980s, the original Medicare benefit schedule listed approximately 1000 items for which GPs and specialists could charge, representing all the tests, treatments and services that they could provide. Now there are approximately 6000 items – in other words, a 600 per cent increase.12 This complexity has been driven by the development of new specialities, including rehabilitation, immunology, geriatrics and pain medicine, and new disciplines within existing specialities, such as virology, neurointerventions and radiation oncology.

As a result, specialists became more focused on their specialty and less able to be generalists. A kind of ‘super-specialisation’ has occurred: radiologists specialising in medical imaging from one part of the body, cardiologists looking specifically at rhythm disturbances in the heart, and so on. We have siloed our skills, so that now only a handful of practitioners – GPs, emergency physicians, geriatricians, paediatricians, rehabilitation physicians and general physicians or general surgeons – are able to be generalists.

This environment makes the coordination of medical services much more challenging. For people to receive the best possible care, communication between the different treating physicians is vital. Multidisciplinary meetings, which we in rehabilitation have used for decades, have now become common practice in many other branches of medicine. These forums allow patients and their specialists to work towards shared goals and streamline patient treatment.

The advantage of specialists discussing Long Covid in multidisciplinary meetings is that they can talk about disease-specific issues, such as abnormal blood tests and the use of medications, at the same time as functional elements, such as the ability to work or exercise, quality of sleep and mental health issues. The management plans devised in meetings like this are not only more likely to be holistic, but they can be presented as a single plan to the patient, and their therapists and GP. It ensures that the therapists are all focusing on the patient’s goals, and that none of the therapy is contradictory or stuck in a holding pattern.

There are some situations where GPs refer the patient to a different specialist for each of their symptoms, trying to ensure that none of them has another explanation. Each specialist sees the person with Long Covid and performs tests and examinations, then reviews that person once the test results come back. In cases of Long Covid, our experience is that the specialists will send the patient back to the GP, advising that there’s no other diagnosis and that the person has Long Covid. It’s rare to see the specialists advise or commence rehabilitation-style treatments themselves.

While the siloed approach is a careful one, it will often slow down diagnosis and means that access to a Long Covid clinic could take longer. It works well when the GP or primary care practitioner has access to allied health therapists such as physiotherapists and psychologists with whom they work regularly, and are willing and able to undertake case conferences with their patient’s treating therapists. In many cases, this is all that is required, but GPs should also be able to call the Long Covid clinics in their state for advice. This is the only workable model for people living in rural or regional areas.



GEORGIA’S STORY

‘I can’t even tie my own shoelaces.’

Georgia explained how weak she had become – how she had to get dressed sitting down because her heart raced if she stood up, how she had to sit on the floor in the shower to control her chest pain. She described the brush-offs she’d had to endure from people at work who were bored by her complaints, and neighbours who seemed distracted as she spoke of her struggle to get the bins out. To Georgia, everyone seemed desperate to change the subject; they just wanted to move on. So she kept it all in. She was alone with it.

When she came to our clinic, I guess she expected us to look bored too, but instead she saw concern on our faces as we scoured her blood results. She heard us tell of others with exactly the same symptoms. She heard that the things she experienced – fatigue, memory loss, breathlessness and anxiety – had been experienced by more than half the people who had come to see us. A huge sense of relief washed over her when we said we’d seen three others like her that morning, and we’d probably see another three with exactly the same symptoms in the afternoon.

Georgia’s story is real. And she is just one of many everyday Australians struggling to understand why they feel the way they do.








[image: Image]





CHAPTER 1

What is Long Covid and can we prevent it?

Long Covid has the distinction of being the first disease to be described on social media.1 It began with people who called themselves ‘long-haulers’ messaging one another about their symptoms, which persisted for weeks and sometimes months after they contracted COVID-19. It followed an article in May 2020 by Paul Garner, professor of infectious diseases at the Liverpool School of Tropical Medicine, UK, about his personal experience of persistent symptoms.2 People described many symptoms, but the most common ones were fatigue, breathlessness and cognitive impairment (mental fuzziness or brain fog).

The origins of the term Long Covid

The term ‘Long Covid’ was coined in a post on Twitter on 29 May 2020 by Dr Elisa Perego,3 an Italian archaeologist and social researcher who was afflicted with the condition. At the time, the WHO was proposing to name it post-acute sequelae of Covid (PASC), which translates as symptoms and/or complications that persist following the initial infection with COVID-19. In October 2020, Dr Perego co-wrote an article outlining why she and others felt the condition should be called Long Covid.4 They said the name acknowledges that the causes and course of the condition are as yet unknown; it doesn’t depend on the severity of the initial infection; it avoids terms such as ‘chronic’ or ‘post’; and it draws attention to morbidity (how many people have it) and loss of function, rather than just mortality (how many people have died from it).

Towards the end of 2020, the term ‘Long Covid’ began appearing in health guidelines in a variety of countries. In December 2020, the UK government published guidelines on the long-term effects of COVID-19.5 It referred to people with ‘signs and symptoms that develop during or after an infection consistent with COVID-19, continue for more than 4 weeks and are not explained by an alternative diagnosis’. The definition didn’t use the words ‘Long Covid’, preferring ‘post Covid’ (4–12 weeks and beyond). Note that by this definition you didn’t have to prove you’d had Covid. The broadness of the definition may be one of the reasons why the numbers of those with Long Covid were so much higher in the UK than in Australia,6 even accounting for the fact that Covid infection rates were much higher in the UK in the early stages of the pandemic.

A US study published in April 20217 showed that 7.0–7.7 per cent of people with Covid had prolonged symptoms beyond 120 days (17 weeks) and that those who’d had Covid were more than twice as likely to have blood clots in their chest and experience other symptoms such as chest pain, fatigue and headaches.

A further study,8 published in May 2022 and conducted by the US Centers for Disease Control and Prevention (CDC) followed people over a 12-month period, starting anytime from March 2020 to November 2021. The aim was to see whether people who had contracted Covid were more or less likely to develop other medical conditions in the following 12 months. The results showed that 38 per cent of Covid patients had suffered one other medical condition during that time, compared to 16 per cent of people who had not contracted Covid. These conditions included heart problems (angina, abnormal heart rhythms or unspecified cardiac symptoms), kidney failure or diabetes. People who had contracted Covid were also more than twice as likely to have blood clots in their chest and respiratory symptoms as those who had not had Covid. Further, the researchers identified that one in five people under 65 and one in four people over 65 experienced a condition – such as a sleep disorder – that could be attributable to having had Covid.

The CDC used the term ‘post-COVID conditions’ (PCC) as an ‘umbrella term for the wide range of health consequences that can be present four or more weeks after infection with SARS-CoV-2, the virus that causes COVID-19’.

The WHO, meanwhile, developed many definitions, each one released as more and more information came to light. In December 2022, the organisation came up with the below statement, the current definition for ‘post COVID-19 condition (long Covid)’.9


[Long Covid is] the continuation or development of new symptoms three months after the initial SARS-CoV-2 infection, with these symptoms lasting for at least two months with no other explanation.



It’s probably the best and simplest definition we have, as it allows for the fact that Long Covid symptoms can wax and wane, and that symptoms can affect everyday functioning.

Common Long Covid symptoms

According to a review article in 2021 that drew together the results of numerous Long Covid studies,10 there are fourteen most commonly reported Long Covid symptoms.
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Fig 1: The most commonly reported symptoms of Long Covid



GREG’S STORY

‘As soon as I relax I fall asleep! I can’t keep my eyes open.’

Greg was 69 years old and taking medication for a thyroid condition and depression when he contracted Long Covid, which left him feeling extremely fatigued and breathless after mild exertion. He would go to bed at 5 pm and sleep through until 10 am, but despite this he woke unrefreshed and remained tired through the day, occasionally nodding off. He became significantly forgetful and his concentration was poor. He also developed a cough and had chest pain, as well as experiencing a loss of taste and smell.

On assessment at the Long Covid clinic, it became clear that Greg required a variety of tests to diagnose his lung condition, and to exclude neurological causes of his memory loss and cardiac causes of his chest pain. Doctors also suspected that Greg could have sleep apnoea and bronchitis. He was admitted to hospital for tests, where he was also treated with a puffer for mild asthma and blood thinners for a clot in his lungs.

He was then referred to a physiotherapist for an individualised paced exercise program to strengthen his breathing muscles, and to a psychologist for managing his breathlessness and learning to use memory aids. Greg also started taking low-dose painkillers for his chest pain.

Three months later, Greg’s sense of smell and taste are returning, he has controlled his breathlessness through pacing activities, and he is being measured up for a sleep apnoea machine.



What is ‘normal’ recovery from Covid?

We know that the majority of people recover from Covid quickly and completely but that a significant minority don’t – the people diagnosed with Long Covid. If most people recover, though, are we simply burdening those who take longer to recover from the illness with an unnecessary diagnosis?

Research on other coronaviruses has shown us that, for the majority, recovery does occur, but that the length of time that recovery takes is highly variable. It may be helpful to look at research relating to the two previous pandemics of coronaviruses: severe acute respiratory syndrome (SARS), which affected a large number of people living in Hong Kong in 2003; and Middle East respiratory syndrome (MERS), which was first diagnosed in 2012 in Saudi Arabia. With SARS,11 a proportion of patients reported a variety of mental health difficulties and fatigue for as long as four years after their initial infection. Among those who had rehabilitation,12 symptoms resolved within two years, while others had lung abnormalities for a year.13 Some people affected by MERS14 had persistent ongoing lung changes for 12 months, and mental health difficulties and fatigue continuing for longer than six months. Research on prolonged symptoms of both these conditions did not extend beyond four years,15 so figures for the numbers of people who recovered fully are not available.

We must remember that during the Covid pandemic the entire world engaged in a way never seen before – public health measures were widely applied, vaccines were produced amazingly quickly (one year versus the usual 10–15 years),16 and an array of antiviral and other immunomodulating medications were available in developed countries to treat those hospitalised with severe Covid. Only some of these measures were available in the case of SARS and MERS,17 which may have had an impact on how long persistent symptoms were felt with those infectious diseases. And it certainly had an impact on the data collected.

So to return to my earlier question, if the majority of people recover from Covid, do we need to label those who take longer? Are we at risk of overdiagnosis?

In their book Hippocrasy,18 Australian specialist doctors Rachelle Buchbinder and Ian Harris discuss a number of conditions for which the normal spectrum of disease has been redefined as a diagnosis and then treatment offered. One example is impotence, which was reported by respondents in a 2010 survey as normal. When the same condition was presented as erectile dysfunction, however, those survey respondents claimed that it was a medical condition. As Buchbinder and Harris argue, the medicalisation of symptoms may not be harmful unless they lead to overtreatment or overdiagnosis.

Long Covid is a series of symptoms that can be diagnosed due to the manner of onset (three months after the acute Covid infection), duration (at least two months) and the exclusion of another diagnosis. The risk of labelling people with a condition that does not have a cure is that some may feel hopeless and give up on any attempts to improve their quality of life. For others, the labelling of their condition can make them feel vindicated – they were not imagining their symptoms. Engaging in rehabilitation mitigates the negative effects of being labelled with a condition for which there is currently no cure.

In situations where there are no evidence-based cures, many people try out a number of ‘off-label’ medications (drugs used for a purpose other than the one for which they are produced; see here), alternative therapies and untested treatments.

Until we can determine that we will all recover at different rates, and until we understand the mechanisms for persistent Long Covid symptoms, we will be unable to answer this simple question – is the persistence of Long Covid symptoms simply a different pathway from normal recovery or is it a separate pathological disease requiring its own diagnosis?

Can Covid vaccinations prevent Long Covid?

Vaccinations don’t stop us catching Covid, but they do help to prevent us dying from it.

If you want to protect yourself from catching Covid, you need to adopt public health measures such as social distancing, handwashing, mask wearing, coughing etiquette and ensuring you spend most of your time in well-ventilated areas.

Studies into the impact of vaccination on Long Covid are mixed.19 Some say that being vaccinated has no impact on developing Long Covid,20 while others found a 15 per cent reduction in the incidence of Long Covid21 in vaccinated people.22 In one UK study, Long Covid was found to have affected 9.5 per cent of those who were vaccinated but 14.6 per cent of those who were unvaccinated.23 The studies are hard to analyse and the results are not rock solid, however, because they have used various methods that don’t allow for their results to be compared directly. That said, a review of more than 2500 research articles on Long Covid and vaccination suggested that vaccination was protective against developing Long Covid and that the majority of those with Long Covid suffered no changes in symptoms after vaccination.24

In general, we recommend vaccination for everyone in the hope that as well as reducing their risk of contracting COVID-19 and its severity in the first place, it will either have no impact on their risk of developing Long Covid or will decrease their risk. It certainly won’t increase it.

Vaccinations decrease our risk of death and hospitalisation from severe Covid, and in that way they prevent us from developing severe Covid. One of the risk factors for Long Covid appears to relate to the severity of the acute illness.25 So if vaccination makes it less likely that our acute Covid will be severe, it follows that it could decrease our risk of developing Long Covid. Long Covid does also occur more commonly in those with multiple other underlying illnesses or comorbidities, such as asthma, diabetes and hypertension (high blood pressure).26

If you have Long Covid and are wondering whether you should get vaccinated or have a booster, a 2022 study showed that the majority of people with Long Covid will see no change in their symptoms.27 In fact, for 16 per cent, the symptoms can improve over the following two weeks. In the same study, in 21 per cent of cases the symptoms of Long Covid worsened because their response to the vaccination (which is usually a sore arm, occasional fever and feeling unwell) was more noticeable when overlaid on their existing Long Covid symptoms. For this group, the worsening of symptoms is associated with an overactive immune response to vaccination. In one review article, Japanese researchers suggested that 20.5 per cent of those who had a vaccination while they had Long Covid experienced a worsening of symptoms, but half of those had resolved within seven days.28 So according to these researchers, the odds favour having the vaccine. While the overall evidence is still inconclusive, most studies have shown that vaccination is associated with improvement of Long Covid symptoms or no change, and a few have indicated worsening of symptoms.29

Another consideration is that contracting Covid also offers an immunity not dissimilar to being vaccinated, and this protection is likely to last for six months. In other words, if you have Long Covid, you don’t need to consider vaccination for six months following your infection, although it’s always best to talk this over with your GP or primary healthcare practitioner. People who have had transplants or are on regular oral steroid medications may not take up vaccination as well as others, and may need to obtain advice from an immunologist regarding vaccination while they have Long Covid.

______________

Maybe you’ve already been diagnosed with Long Covid or maybe you’re still in the process of working out exactly what’s going on. Whatever the case, the value of knowing is that you can start the process of healing and returning to who you once were.




CHAPTER 2

What causes Long Covid?

The causes of Long Covid are one of the most challenging aspects of the condition. At the moment, we only have theories, and finding a definitive answer is a work in progress for those in the scientific and medical communities. The full Long Covid story has not yet been written, even though many are trying hard, including our team at St Vincent’s.

Observational studies are the first line of enquiry in investigating the condition. Such studies ask people what their symptoms were, how severe they were and how long they had them. Through this process, more than 200 reported symptoms have been identified.1

From there, the next step is to try to identify relevant associations between objective measures and particular Long Covid symptoms – for example, how many people with certain abnormalities in their blood tests or imaging or drug responses also report symptoms of Long Covid. If, as we found, more people with an abnormal blood test for clotting seem to be experiencing Long Covid symptoms, this identifies an association. But an association is not causation; just because the abnormalities in the clotting blood test and Long Covid seem to occur together doesn’t mean we can start treating for blood clots and expect that it will cure Long Covid. It does mean, however, that further research into clotting and Long Covid symptoms is a logical thing to pursue, and that detailed studies are needed to see if changing a Long Covid patient’s clotting profile might lead to improvement in their Long Covid symptoms.

The research continues, and according to one well-regarded review study, the possible causes currently centre around five main theories:2


	The immune dysregulation theory: The immune system is out of kilter, acting as if the virus is still moving around the body (as it would in the first few days of an acute infection).

	The micro-clot theory: The ‘stickiness’ of the blood has increased and the cells lining the blood vessels are inflamed to such an extent that small blood clots may form in a variety of organs, causing symptoms.

	The autoimmune theory: Long Covid might be an autoimmune disease, with high levels of antibodies targeting our own normal tissues, including our organ systems and the lining of our blood vessels.

	The neuro-inflammation theory: The Covid infection results in inflammation in the brain and nervous system that causes the misfiring of nerves, leading to poor concentration, an imbalance in the nervous control of the heart rate, and pain.

	The microbiome theory: The Covid infection causes an imbalance in the gut flora (the microorganisms that normally live in our intestine), leading to changes in the ability to absorb certain proteins. This can also lead to symptoms such as brain fog or fatigue, and possibly worsen the impact on the immune system.
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Fig 2: The five main theories for the possible causes of Long Covid

1. The immune dysregulation theory

In this scenario, the virus appears to affect the immune system’s ability to attack the virus, call for back-up and then clean up the remnants of dead virus and broken cells (debris).

The immune system ordinarily cleans up debris through a signalling system that attracts cells whose job is to carry away the rubbish for expulsion. Long Covid not only exhausts the immune cells that attack the virus, but also seems to paralyse or disrupt the signalling system, so that the signals to attract the rubbish-removing cells are too weak to attract them, or attract them to the wrong places. This also means that back-up cells arrive late and in fewer numbers, or in high numbers to the wrong places. This exhausts the attacking cells, allowing the virus to stay active and the debris to remain, causing further damage and inflammation. Some studies have shown that people with Long Covid continue to expel virus particles in their urine and faeces3 for up to seven months4 following the acute infection.5

In many people with Long Covid, this also exhausts the production of cortisol, a hormone used by the immune system as a type of fuel. This means that if the immune system needs to fight off another infection, such as a cold or flu, the fuel tank is pretty low and so the response isn’t as good as it could be. This makes them more susceptible to other viruses.

The question remains: is this flawed immune response due to the virus or to inherent problems with the immune system?

2. The micro-clot theory

During the first phase of acute Covid in February 2020, it was noted that many with the virus suffered blood clots in their leg veins or their lungs.6 I had one patient with a blood clot in her neck that we found by chance when putting a fine catheter into her heart. As the disease progressed, we continued to be on the lookout for clots, and we found more than expected. The question was, why?

We know that when the immune system is in overdrive we’re more likely to find blood clots, as the lining of blood vessels can be swollen and inflamed, and the blood is thickened by the increase in antibodies (proteins that tell the immune system to attack the virus) as well as other proteins. So we assumed that was all it was. Later on, however, data started to emerge that people had an increased risk of strokes and heart attacks for the first 12 months following Covid infection, irrespective of whether they had persistent symptoms (i.e. Long Covid).7 This implied that the clotting could occur in arteries as well as veins.

Micro-clots were detected in a variety of organs. More of the proteins associated with blood clotting were found in the blood, and the red blood cells were stiffer and less slippery, making them more likely to clump. In addition, there was a reduction in the number of small blood vessels in people with Long Covid, which implies that clotting in these vessels may reduce their number.

A study from Stellenbosch University in South Africa showed that people with Long Covid were more likely to have micro-clots formed by particular clotting proteins called fibrin amyloid.8 The researchers hypothesised that if the fibrin amyloid were removed from the blood of people with Long Covid, those people would no longer have symptoms. They have commenced treatment, but at the moment there are no randomised controlled trials planned anywhere.9 Currently there is no evidence to support this treatment, and its success is highly variable.

In the UK’s randomised controlled (i.e. high quality) HEAL-COVID10 study, patients who had recovered from Covid were treated with blood thinners to see whether this would prevent Long Covid. It did not. In fact, the study was stopped when some of the patients developed internal bleeding. The advice is that blood thinners should not be used to treat Long Covid.

3. The autoimmune theory

Many studies have shown that the immune system of people with Long Covid produces autoantibodies, chemical signals that mistakenly tell our attack cells to destroy our own normal tissues. The most common tissues that these autoantibodies target are connective tissues – the fibres and glue that stick our skin down and hold our ligaments and tendons in position next to our joints. The autoantibodies also target the protective sheets of cells that line blood vessels and cover the organs (such as the heart and lungs), as well as the organs themselves. This often leads to difficulties with the body’s ability to produce energy and fuel for all cells.

When our immune system is working against us, sometimes it forgets how it destroyed viruses that we overcame when we were children, such as the glandular fever virus (i.e. the Epstein-Barr virus). And as that virus is around all the time, our immune system would normally scan for it, monitor it, then get rid of it should it gain entry to our body. But in the case of Long Covid, we often see that the immune system actively fights against the glandular fever virus as if it has never seen it before. We see this type of reactivation in many people with Long Covid.11

4. The neuro-inflammation theory

A significant number of people living with Long Covid have described symptoms of poor concentration, memory loss and slowness of thought. Many call this colloquially ‘brain fog’. The medical term is cognitive impairment, which means something is wrong with our thinking processes.

At St Vincent’s Hospital in Sydney, a team led by Dr Lucette Cysique and Professor Bruce Brew found a brain chemical called quinolinic acid in the blood of people with Long Covid who had brain fog.12 The biochemical pathway, called the kynurenine pathway, that produces quinolinic acid was activated in people in the study with Long Covid who reported cognitive impairment. This brain pathway usually becomes active when the immune system is working harder to control toxicity in the nerves and inflammation in the brain. It may also be accelerated in people with Long Covid who are experiencing cognitive impairment, making it a target for further research.

Interestingly, Cysique and Brew’s small study also found quinolinic acid in the blood of those with anosmia (lack of smell), but not in those with anxiety or depression. It seems to be the first measurable cellular indicator of cognitive impairment in Long Covid.

This means that those people with Long Covid who suffer from brain fog may have an abnormal blood test. It also means that interventions that bring that blood result back to normal might treat or even cure the brain fog – so it’s very important to follow up and retest this finding.

The Cysique and Brew study showed ongoing inflammation in the Long Covid brain and suggested that the blood-brain barrier had broken down in a number of places. The blood-brain barrier protects the nerve cells from the blood vessels and creates a kind of microclimate in the brain. One way the virus is likely to gain access to the brain is by travelling up the nerves in the nasal passages. These nerves enter the brain at the top of the nose and allow the virus to attack the brain and damage the blood vessels. When the blood-brain barrier breaks down, that impairs the controlled entry of just the right number of immune cells into the brain, and the inflammation response gets out of control. In addition, as the brain requires a lot of oxygen to function, if the illness is severe during the respiratory phase of acute Covid, the brain might be starved of oxygen, which can lead to further brain damage.13

5. The microbiome theory

Inside our intestines live a variety of microorganisms (bacteria, fungi and viruses) that ideally exist in relative harmony. They influence our immune system and maintain balance in our gut for optimal digestion and the prevention of gut infections.

It appears that for a large number of people with no persistent symptoms of Covid, the virus remains in the gut for up to four months. In another study, viral fragments remained in the gut for up to seven months in some people who experienced mild to moderate acute Covid.14 It seems clear, therefore, that the virus infects the gut, that the virus replicates (multiplies) in the gut as well as elsewhere in the body, and that the gut is involved in excreting the viral fragments.

A study of 100 people with acute Covid found that the balance of microorganisms in the gut changes and, for many, remains changed for more than 30 days.15 The more severe the acute Covid, the more abnormal the balance of germs in the gut and the longer the imbalance lasts. In those with Long Covid, some patterns of microorganism imbalance seem to be associated with a variety of symptoms, including fatigue, brain fog and/or anxiety and depression.16 A recent paper suggested that the changes in the microbiome observed during Long Covid prevent the absorption of an amino acid called L-tryptophan, which is required to produce the brain chemical serotonin.17 Not enough serotonin in the brain can affect the kynurenine pathway (see the neuro-inflammation theory here) and can lead to depression, anxiety and brain fog. This may explain some of the neurological features of Long Covid.

Whether these observations represent causation (the imbalance in the gut causes the symptoms) or consequence (as a result of the Long Covid we notice a gut problem) remains to be seen. But the fact that we see these changes suggests a number of further research questions, such as if we restore the balance of bacteria in the gut, will that improve the symptoms of Long Covid?



A sixth theory: the hormone theory – why does Long Covid affect women more than men?

An article published in November 2021 explored why more men die of acute Covid but more women suffer from Long Covid.18 The authors suggested that the risk factors for acute Covid mortality are quite different from the risk factors for Long Covid for a couple of reasons.

One is socioeconomic and points to the vulnerable position in which women often find themselves. A 2020 article in The Lancet by Clare Wenham and colleagues from the Gender and COVID-19 Working Group highlights the disproportionate number of women in caregiving roles and as frontline health workers around the world.19 Because of this, women may be more likely to be exposed to Covid than men and therefore more likely to develop long-term consequences of the virus such as Long Covid. This was also the case in the Ebola and Zika outbreaks.

Another reason may be physiological. In both genders, sex hormones are present in almost every organ of the body, and oestrogen is associated with an increased ability by the body to modulate the immune system and dilate blood vessels. In acute Covid, women were found to have lower mortality and faster antibody responses than men.20 Men seemed to be more likely to have kidney and liver problems than women, who had a higher number of attacking immune cells than men.

Along with her colleagues, US immunologist Professor Akiko Iwasaki, who did some of the original work on sex differences in acute Covid and determined that vaccines were safe for pregnant women, has been using artificial intelligence to explore gender differences in the immune response to Long Covid.21 She refers to the compensated pregnancy theory,22 which suggests that in order to protect a potential or actual pregnancy, women’s bodies organise their immune response to be aggressive and fast when the virus initially attacks, which can explain why their immune response is faster than men’s. Once the initial attack is over, however, women’s immune responses may not be as efficient in preventing the virus from developing reservoirs for itself in different organs. This would then allow for a low-grade persistence of the virus, which may lead to chronic symptoms.



______________

Unfortunately, at this stage these all remain theories rather than targets for potential treatments. You probably find this lack of clarity incredibly frustrating, but the only way forward is for us to keep forging ahead with research to try to determine which of these theories, or combination, best explains Long Covid. The sooner we do, the sooner we can create targeted treatments that may reduce the severity and length of Long Covid.




CHAPTER 3

Diagnosing Long Covid

While the WHO’s definition of Long Covid is the best we have (see here), it has some complexities that can make diagnosis tricky. The main issue is that other explanations for your symptoms must be ruled out, which means your doctor will need to examine you and probably run a few tests. A range of conditions can mimic Long Covid, including anaemia (iron deficiency), medication side effects or even a different infection.

Red-flag symptoms

We also ask that doctors rule out red-flag symptoms for other conditions – the ones that can sometimes look like Long Covid but need urgent medical attention. These include:


	acute confusion – which may be coming on as part of a stroke or bleed into the brain

	new weakness, tingling or loss of sensation in the face, arm or leg or a loss or slurring of speech – which may be occurring due to a stroke or compression of the spine

	palpitations or the feeling that your heart is beating irregularly and uncomfortably – which might be associated with acute heart disease

	severe, new or worsening breathlessness – which may be associated with a blood clot in the chest, lung collapse or heart disease

	syncope collapse (fainting) – which can be due to problems with your blood chemistry or any of the above

	unexplained chest pain – often caused by heart or lung disease.



These symptoms are generally more intense and acute than those that occur in Long Covid, but occasionally they can be mild, particularly in people with an existing chronic disease such as diabetes.


If you’re experiencing any of these red-flag symptoms, it is recommended you see your GP or primary healthcare practitioner, or go to your nearest hospital emergency department for further investigation.



Risk factors for Long Covid

A number of risk factors make it more likely that you may suffer from Long Covid, including:


	being female

	being older or middle-aged (35–69 years)1

	coming from a lower socioeconomic group

	a history of smoking2

	admission to hospital and intensive care units for acute Covid

	contracting a severe case of acute Covid3

	contracting Covid with a large number of symptoms4

	being bedridden with acute Covid for longer than seven days5

	having pre-existing chronic illnesses or comorbidities6 – the more you have, the higher the risk. These include:
– high blood pressure (hypertension)

– type 1 or 2 diabetes

– being very overweight or obese

– asthma

– heart disease.



	a history of cancer.7



At the Long Covid clinic at St Vincent’s Hospital, our patients have many of these risk factors, although we often also see people whose initial Covid infection was mild and who had few symptoms. Our clinic seems to mimic international experience,8 in that women come to us more often than men. The most common age groups we see are 31–45 years, followed by 46–60 and then 61–75. The older age group, 76–90 years, is the rarest, and we see 16–30-year-olds less than 20 per cent of the time. Nepean Hospital’s Long Covid clinic in western Sydney has reported similar statistics: 61 per cent of people attending the clinic were women and 80 per cent were under 65 years old.9
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Fig 3: Age breakdown of patients, Long Covid clinic, St Vincent’s Hospital, Sydney
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Fig 4: Gender split of Long Covid patients in two Sydney clinics

The primary diagnostic criteria

The Long Covid diagnostic criteria indicate that you need to have had Covid in order to have Long Covid. While that seems pretty straightforward, as the rules for reporting Covid were relaxed, many people just assumed they had it. So large numbers of people didn’t test themselves – they simply self-isolated for a week. There were also people who did have Covid but experienced no symptoms.

Now that we are no longer required to register a positive RAT with our local health authority, we currently have no way of knowing how many people have had Covid and therefore how many are likely to have Long Covid. This in turn means that the planning for services is no longer based on data.

A blood test can determine if you’ve been infected with Covid in the previous six months, even if you’ve had a vaccination during that time.10 The test looks for two antibodies. One, called the nucleocapsid antibody, is an antibody to the virus itself, so it shows whether there has been a Covid infection. The other, the spike protein antibody, can tell us if you’ve been vaccinated.11 The test is about 90 per cent accurate within the first three months of a Covid infection. After that time, the accuracy isn’t as high, but the test is a guide to identifying whether you’ve had Covid in the first place. Without knowing that, of course, we cannot attribute any symptoms to Long Covid.

LONG COVID: A DIAGNOSIS OF EXCLUSION

As indicated earlier, in order for a doctor to diagnose Long Covid you’ll probably need to have a thorough medical review to exclude other conditions. For some, this process is straightforward, but for a large number of people who live with chronic conditions such as diabetes, heart disease, arthritis and asthma, the medical review process can be quite complex. It can also cause a lot of anxiety in some people, who worry that the testing might reveal a serious medical condition such as cancer, a stroke or early onset dementia.

Although doctors have the option of suggesting that no testing take place for another two to three months to see if the symptoms resolve, people often want answers as soon as possible. This can lead to over-investigation and/or inappropriate referrals to specialists for complex tests.

There are no easy answers here, because for many people socioeconomic factors make paying any costs of investigation impossible and can also drive a need to return to work as quickly as possible – or obtain a diagnosis so they can access sickness benefits. Primary health practitioners, such as GPs, nurse practitioners and healthcare workers, are best placed to understand their patients’ social circumstances and deliver the care that best fits their needs and resources. Often, referring patients to specialists to try to identify possible causes for their illness is the most efficient way forward. But if the specialist has a narrow view of Long Covid, even if they exclude other causes they won’t diagnose Long Covid or suggest treatments, simply referring the patient back to the GP with a letter saying no cause for symptoms could be found.


To complicate matters further, many people have chronic or degenerative conditions that worsen after acute Covid and any period of bed rest.



For example, the pain associated with osteoarthritis of the spine will worsen if the patient goes to bed for longer than two days.12 So people with arthritis who are bedridden for a few days may find their back pain is worse, those with diabetes may find their condition worsens, and those battling mental health problems might find their mood or anxiety worsens. This can all compound any pre-existing fatigue.

So the question doctors need to ask is: if a patient’s chronic conditions worsen after Covid, is this because of Long Covid or because their condition was less well controlled while they had Covid? Does that then mean they don’t have Long Covid because there is another explanation for their symptoms?

Unfortunately there is no answer to this, as many people who manage chronic conditions may have limited functional reserve13 (capacity to engage in the activities of day-to-day living as predicted by your demographic, and by your cognitive and physical health). An 89-year-old with memory problems due to mild dementia is likely to have significant frailty and be less able to bounce back after acute Covid compared with a 32-year-old athlete. Someone who struggles to walk after a stroke will have less functional reserve than an active middle-aged farmer. So any infection might have a variable trajectory of recovery depending on the person’s frailty14 or functional reserve. If it takes six months for someone who has a variety of pre-existing symptoms to recover from acute Covid, does that mean they didn’t have Long Covid? When I asked this question at the Long Covid session of an international Congress in Rehabilitation Medicine, the experts, including those from the UK, where there are more than 91 multidisciplinary Long Covid clinics, agreed it was a conundrum.

One large study of 4338 American veterans with Long Covid made a detailed examination of a random sample of the medical records of 200 of these veterans. They appeared to show that because of the need to exclude other illnesses, many of these patients experienced fragmented care, and only a minority were seen in multidisciplinary clinics. Many were instead seen by specialists such as cardiologists and respiratory specialists, simply to have other diseases excluded.15 use it as the first diagnostic step in our own Long Covid clinic at St Vincent’s. In September 2022, a new, shorter version – with 17 questions/categories instead of 20 and a smaller severity scale (four grades rather than 10) – was launched.19 At the time of writing, some state health departments are considering using this shorter form.



LIN’S STORY

‘When I lost my father, it was very difficult. All his friends died too.’

Lin is from China and lives in Australia with her husband and two young sons. In January 2020 she was visiting her elderly father in Chengdu when they contracted Covid. They were both very sick and admitted to hospital. Her father died within five days; Lin was in ICU for more than three months. Her lung function was so poor that she was put on a form of life support known as ECMO (extracorporeal membrane oxygenation), which helps move oxygenated blood around the body. It’s a high-risk intervention used only in the most serious cases; of those Covid patients who needed it, more than 60 per cent survived,16 so it was thought to be worth the risk.

When Lin was discharged from ICU she went back to her father’s home to recuperate. It wasn’t an ideal situation given her poor state of health, but presumably they needed to free up beds in ICU at this stage of the pandemic. At this time, she noticed some concerning symptoms: she had trouble walking, she had a hoarse voice and difficulty swallowing, and her vision was poor. She returned to the hospital, where they immediately identified that she had suffered a number of strokes while in ICU (which had been difficult to detect because she had been in an induced coma). She was admitted to the hospital for stroke rehabilitation and was treated for a further two months. Due to the very strict travel restrictions in both countries, however, Lin was unable to return to Australia to see her family for almost 12 months.

After Lin eventually came back, she was referred to me by her neurologist. Despite her period of rehabilitation, her recovery had been extremely slow and her prolonged symptoms made us wonder whether she had Long Covid. The strokes had left her almost completely blind, she was still having trouble walking, and she was weak down one side. She had significant problems with daily tasks (such as cooking and cleaning or looking after the kids); she struggled with fatigue, memory and concentration; and she was unable to return to work.

Although many of her symptoms mimicked Long Covid, on further examination it became clear that they were attributable to the series of strokes she suffered as a result of her initial severe infection. Lin would need further stroke rehabilitation management and would be at greater risk of another stroke in the future. She was admitted to a rehabilitation hospital, where her blood pressure would be controlled and she would have assistance walking. She was referred to Vision Australia for help with her sight problems, and her symptoms improved with stroke rehabilitation. She returned to a normal walking pattern and was able to attend to chores about the house.

In 2023, Lin had a fall at home and the cause was found to be a new minor stroke. Her treatment is ongoing.



How we measure the severity of Long Covid

In August 2020, Professor Manoj Sivan, a rehabilitation physician from Leeds University, developed, with his team, the Yorkshire C19 questionnaire to record all the symptoms of Long Covid and assess their severity.17 If a patient repeated the questionnaire at a later stage, the physicians could then assess if there had been improvements.18 It was the first validated measure of Long Covid available and we
The 21-question questionnaire we currently use (see here) has been tested to ensure it’s valid and reliable.20 It also measures functional disability – how Long Covid is affecting a patient’s daily activities – so we can see at a glance how severe each person’s illness is and how much it limits their lifestyle.

The questionnaire’s advantages are that you can fill it in yourself or it can be delivered by a health professional or interpreter, over the phone if required, and it has also been made available as an app.21 It does, however, take five to 10 minutes to complete, and is not that easy for people whose first language isn’t English, or for those with severe cognitive problems such as a brain injury or dementia.

The questionnaire asks you to rate your symptoms and compare them with the time before you had Long Covid. It also looks at your capacity to do things such as walk and look after your personal hygiene, as well as symptoms like breathlessness, palpitations and cognitive impairment (brain fog). You rate your symptoms between 0 (no problems) and 10 (very severe problems).

After this, we can use other questionnaires and assessments for specific symptoms. For example, for cognitive impairment, we often use the Montreal Cognitive Assessment questionnaire; for breathlessness we use the Modified Medical Research Council Dyspnea scale; and for mood disorders we use the Depression Anxiety and Stress Scale (DASS21). The outcomes of these assessments guide our treatment or further exploration of the condition.

Are certain personality types more likely to get Long Covid?

Personality style is not a risk factor for Long Covid but it might affect how you cope with it.

In an Italian study of mental health during lockdowns, people who had lower resilience (were unable to bounce back when things went badly), lower emotional stability (experienced a lot of emotional ups and downs) and difficulty identifying or describing their feelings had worsening mental health.22 A British study showed that people who were more conscientious had difficulties managing the change in lifestyle during Covid lockdowns, while those who were less flexible in their thinking and had a lower self-esteem had more health concerns during the lockdown periods.23 There is little information on personality traits and Long Covid.

At the St Vincent’s Long Covid clinic, however, it’s not unusual for us to see people who are driven to succeed in their occupation or another area of their life. We often see healthcare professionals who are passionate about their work and strive for excellence, as well as people in a variety of industries who are ambitious for promotion. For such people who have a definite, clear life path planned out, Long Covid is a particularly unwelcome interruption.

For others, the effort of striving to be the best parent or partner they can be is something they value highly, and they find it difficult to tolerate any interruption to their plans. Sometimes they also want to support a partner or family member, and they feel the responsibility for this rests on their shoulders alone.

The skills that we teach our Long Covid patients, such as pacing themselves and breaking down tasks, are often difficult for people who are used to finishing what they start, working until the job is done, or carrying the load when others fall by the wayside. They are the people who love feeling useful and love the achievement of completing tasks to their own high standards.

Such people are more likely to have difficulty adjusting to Long Covid. They find slowing down, pacing their activities and looking after their own needs a challenge.

______________

The road to diagnosis can be long and frustrating, particularly if you don’t have access to a dedicated Long Covid clinic. While you are waiting for appointments, results and ultimately treatment, you can start to try some techniques we’ve found extremely helpful. These include learning how to pace yourself, stretching and other gentle exercise, and taking a front seat in your care and recovery. In the following chapters we’ll explore how to do just that, along with the medical treatments you could encounter.
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CHAPTER 4

Managing the main Long Covid symptoms through rehab

Long Covid is a multisystem disease. The virus enters our cells through receptors on the cell surface called ACE2 receptors,1 which are part of the hormonal system that also controls blood pressure and heart function. These receptors are found on almost every cell in the human body, which means that the virus attacks cells in all our systems. In particular, though, it strikes in areas where there are more ACE2 receptors: the gut, blood vessels, heart, lungs, brain and kidneys (see diagram here).

This is why people who have Long Covid almost always come to us with a cluster of symptoms. We rarely see someone with just one symptom. Most people, however, usually feel that one of their symptoms dominates. In this chapter we’ll look at the options for managing fatigue, breathlessness and exercise intolerance. In the next chapter we’ll discuss how to manage the other common symptoms of Long Covid.
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Fig 5: Long Covid is a multisystem disease, especially affecting organs with high concentrations of ACE2 receptors (represented above as clusters of grey dots)

The role of rehabilitation medicine in Long Covid

Rehabilitation medicine is a branch of medicine that looks at functioning, not just disease. It’s also not an age-specific specialty, which means we treat everyone from children through to the oldest people in the community. It takes a qualified doctor four years of extra training to qualify as a specialist rehabilitation physician. Rehab medicine is integral to treating Long Covid because it looks at a person’s ability to function within their home, community and work environments.

The WHO defines rehabilitation as ‘a set of interventions designed to optimise functioning and reduce disability in individuals with health conditions in interaction with the environment’.2 There are rehabilitation medicine departments in all major hospitals in Australia, which treat people with a variety of illnesses and injuries that benefit from specific multidisciplinary approaches. These include concussion, cancer, fatigue, and weakness associated with prolonged intensive-care stays or infections such as Covid.

Rehabilitation physicians and the multidisciplinary teams they work with have established expertise in treating the chronic phase of illnesses. The advantage of this multidisciplinary approach for Long Covid patients is that disease-specific issues, such as abnormal blood tests and the use of medications, can be discussed at the same time as functional elements, such as planning a return to work, the ability to exercise, sleep quality and mental health issues. It means that management plans are more likely to be holistic rather than fragmented. Rehab physicians are also skilled at coordinating treatment with other specialists, and it’s common for people attending Long Covid clinics to have already seen at least one or two specialists.

For most conditions, the earlier you start rehab the better. Prolonged bed rest can be dangerous3 and leads to worsening fatigue, mood disturbance, brain fog and loss of fitness. The longer you leave it, the more difficult it is to start moving and get active again.

Long Covid is no exception. Once you’ve been diagnosed, the sooner you can start rehab the better. If you’re still in the acute Covid phase and are experiencing difficult symptoms, there’s no reason to wait until you reach the three-month mark and a diagnosis of Long Covid. One systematic review collating the results from numerous studies found that rehabilitation for Long Covid4 reduced symptoms of breathlessness, anxiety and kinesiophobia (fear of movement), as well as improved muscle strength, walking and overall quality of life. The studies focused mostly on pulmonary (lung) rehab, which concentrates on movement and breathing, where the treatment was delivered within the first four weeks of the person contracting COVID-19. In another review study, rehabilitation was shown to improve exercise capacity, shortness of breath, muscle strength in the legs, and overall quality of life. Fatigue was also likely to improve with rehabilitation, but further higher-quality research was recommended.5
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Fig 6: How multidisciplinary teams work together to address functional issues

In one Norwegian study, people who’d had Long Covid for an average of 10 months underwent a three-day rehabilitation program that included education, movement/activity and psychological training. These people reported significantly improved fatigue, breathlessness and functional status after three months.6

In some metropolitan and regional centres in Australia, people with Long Covid may have access to multidisciplinary Long Covid clinics. There are clinics available in most capitals, and these can offer access to rehabilitation physicians and/or respiratory physicians and allied health practitioners for assessment.7 Most states now have private and/or public clinics. In Tasmania, there is a post-COVID-19 navigation service that directs people to an appropriate specialist medical clinic.8 At the time of writing, a public clinic in Tasmania is still in the planning stages.9 There are currently no Long Covid clinics in the Northern Territory; the government there prefers management by private GPs and specialists.10

Some GPs or primary health practitioners have the resources to diagnose Long Covid and commence rehabilitation rather than send patients to a variety of specialists first. Many of the Long Covid clinics have easy access to other specialists or more complex tests if they are required. The rehabilitation physicians help the team and the Long Covid patient to develop or review their management plan. Sometimes this plan simply needs to go back to the GP or primary health practitioner for them to organise and coordinate. For more complex cases, the rehabilitation sometimes needs to be managed by the hospital’s rehabilitation department.

Fatigue

Fatigue seems to be the most disabling symptom of Long Covid, and it overwhelms people’s ability to function.

The best definition of Long Covid fatigue was proposed by a group of US researchers from the University of Iowa Hospitals and Clinics as ‘the decrease in physical and/or mental performance that results from changes in central, psychological, and/or peripheral factors due to the COVID-19 disease’.11 This definition indicates that fatigue can have a variety of contributors. These researchers suggest that the effects of Covid on the brain, the rest of the body and mood must all be assessed together. Long Covid has been shown to affect the brain directly, and most neurological symptoms that are caused by changes in brain structure, function or chemistry are associated with fatigue.12 Fatigue is commonly associated with depression and anxiety, and can also often be caused by issues with organs, such as the muscles, immune system, heart or lungs. As a result, fatigue is a whole-body symptom and it may not respond to just one treatment.


How fatigue is assessed

Health professionals use several different methods to measure fatigue. NSW Health has proposed using the PROMIS (Patient-Reported Outcomes Measurement Information System)13 scale, which has previously been used for assessing arthritis. Other health professionals use simple patient reports, some use the Fatigue Assessment Scale,14 and others use measures called the Chalder Fatigue Scale15 or the BORG scale.16 It is difficult to compare these different measurements, as each relies on different questionnaires to record the patient’s own account of their fatigue.



MANAGING FATIGUE

Working out which treatment is the most effective in managing fatigue is a complicated process. Multidisciplinary rehabilitation has been shown to reduce fatigue, although the exact system or type of rehabilitation seems to vary,17 as it should. Rehabilitation is best tailored to an individual’s level of impairment, their personal capacities and their environment,18 so there’s no one-size-fits-all approach. With Long Covid in particular, which is often characterised by post-exertional fatigue or malaise, people really need individualised activity programs.19

These individualised programs have been shown to be successful in managing fatigue, anxiety and kinesiophobia.20 A review of rehabilitation treatments for fatigue found that of those patients who had Long Covid and fatigue at the beginning of the program, 81–83 per cent21 no longer complained of fatigue at the end of the program. The studies examined in the review were small, the type of rehabilitation was varied and the follow-up periods were also variable, so research in this area needs to be ongoing.22

Individualised programs to manage fatigue usually involve:


	Medical and nursing approaches: A careful physical examination and review of your medical history is used to find and treat any physiological contributors to fatigue. These contributing factors could include anaemia, depression, hormone abnormalities, poor management of their chronic disease, asthma or sleep apnoea. Nurses and educators can explain what fatigue is and provide you with the necessary information to understand your own fatigue and remain optimistic about your recovery. This sort of information is provided in resources such as pamphlets from the WHO,23 the Royal Australian College of General Practitioners,24 the Lung Foundation,25 Healthdirect,26 the UNSW Fatigue Clinic27 and St Vincent’s Hospital Long Covid clinic.28 See the Notes section for online links or ask your primary healthcare practitioner.

	Physiotherapists and/or exercise physiologists: Physios and exercise physiologists conduct a thorough review of your activity and movement routines and their impact on fatigue and other symptoms. They examine your physiological response to exercise (including checking heart and lung function), and review your strength and flexibility. They sometimes use questionnaires, such as the DePaul Symptom Questionnaire,29 to identify post-exertional malaise; and devices to assess oxygen saturation, pulse rate, breathing and blood pressure during exercise. All these factors go into formulating a program of gradually increased activity. Regular monitoring and supervision of the strategies used for pacing physical activity is used to provide feedback. There is some evidence that resistance training (weights programs) together with low-intensity activity programs, such as gentle yoga and Tai Chi, may be better for managing fatigue than high-intensity endurance programs.30

	Psychologists: These health professionals will often help to educate and advise you on the role of pacing (see here). They can also help to manage any mental health issues that may arise as a result of fatigue.

	Occupational therapists: OTs are crucial in fatigue management, as they assist with pacing and teach energy-conservation techniques (see here).31 This energy-management education helps you prioritise and complete the tasks you need to undertake at home and at work while expending the least amount of energy. This might involve rearranging your workstation or cooking surface, changing the order of a task, or using a different model of keyboard or mouse. OTs can also advise on energy-saving tools and devices such as voice-to-text apps.

	Dietitians: Supervised dietary changes can be very useful in managing fatigue.32 Dietitians review your diet to ensure you are obtaining nutritional benefit from the main food groups, and can assist with weight loss if required. Prolonged bed rest is often associated with muscle breakdown, so a dietitian can manage diet to address this. Some people believe that a low-histamine diet could aid recovery (as histamine levels may rise during Long Covid),33 while others attest that probiotics can help, but there is no evidence for either of these dietary approaches.34 While evidence emerges that the microbiota (the normal microorganism balance living in your gut) affects Long Covid fatigue, there is still not enough evidence to support the use of diet and supplements to improve Long Covid symptoms. Significant research in this area is, however, likely.35





EMMA’S STORY

‘I used to be so onto it, on fire – friends would come to me to help them out. Now I can’t even walk up a hill and I feel like crap all the time.’

Emma, a 21-year-old journalism student, had just moved out of home and started two part-time jobs when she contracted Covid. Most of the symptoms settled within a week, except the fatigue; she spent a month mostly in bed (napping during the day and sleeping 10 hours at night) and struggled to get basic tasks done. She started seeing a Chinese herbalist for herbal extracts and acupuncture, and friends advised her to try melatonin for sleep. At one point, when she felt a little better, she tried to go on a bike ride. It left her exhausted for the next two days. She was also experiencing muscle and joint pain, which would get worse if she felt very fatigued. By this time she had dropped down to part-time study and given up both her jobs, although she soon picked up another part-time job as she needed the money.

When Emma came to see us, she was at the end of her tether. All her blood tests and physical examinations were normal. Our treatment plan for Emma focused on pacing – developing a movement and activity program that wouldn’t make her fatigue worse. She started to keep a diary and schedule her activities for earlier in the day when she was less fatigued. She slowly increased her hours at university and took on some paid tutoring work that she could do at home, so she could control her hours and schedule regular breaks. She started yoga, gentle stretching and an activity program designed by a physiotherapist.

Two months later, things had improved. Emma had more energy during the day, although she still wasn’t feeling refreshed in the morning. She occasionally tried to increase her exercise, but as this worsened her fatigue, she went back to yoga and the prescribed gentle program. She was adjusting her lifestyle to accommodate her fatigue. She decided to work towards returning to full-time study in the next semester and to focus on yoga and ongoing tutoring online, which gave her flexible work conditions.

Emma’s Long Covid lasted almost 12 months, but was significantly improved once she developed a structured approach to managing her fatigue.




Pacing

Pacing is crucial for a safe and sustainable return to activities following illness. Your physio or OT (or other health professional) will work with you to set an individualised pacing program. This involves planning your daily activities so they occur at times when you’re least fatigued, and prioritising activities so that you only do those that are most important to you.


	Go through your daily tasks and work out how much energy each one takes, then think about how important it is to you to do each task that day.

	Look at your day and the time you take to complete each activity, and decide which activities to prioritise. You might really want to walk your children to school every day even though it’s exhausting, so you would make space for that activity, and for a rest before and after it. You might have to consider using public transport if the walk is too far.

	Work out if you could do the day’s tasks more slowly or take short rests as you do them. This way, you might find you can do them without becoming exhausted.

	Work out when to cancel or postpone tasks so you allow yourself recovery time, and think about other ways you could do those tasks.

	Establish how long you can walk and be active without becoming exhausted, then make sure you keep to that time and don’t overdo the amount of activity, to avoid getting into a post-exertional fatigue cycle. The trick is to avoid a boom–bust cycle, where you overdo things when you feel good, leaving you fatigued for a couple of days where you can’t do what you want. Cycles like these prevent you from planning things and make your fatigue worse.

	Gather all the things you need for a task before you do it to avoid unnecessary movement.



Opposite is an example of a paced schedule versus an unpaced one. You can see how pacing allows for rest and recovery time throughout the day, but also ensures regular light exercise. For more on pacing and building your own schedule, see ‘Managing pacing’ here and ‘Making your own pacing schedule’ here.










	
	Unpaced schedule
	Paced schedule



	6.30
	Get up, shower and dress
	Get up, shower and dress



	7.00
	Make breakfast for yourself and the kids, get them dressed for school
	Make breakfast for yourself and the kids, get them dressed for school



	8.00
	Walk kids to school
	Walk kids to school



	8.30
	Take bus to office
	Walk back home, take 15 minutes’ rest



	9.00
	Arrive at work – go to meetings, drive to customers, meet and talk to customers, drive back to office, write emails, attend a work function with lunch or lunch meeting, drive to see a customer, drive back to office, finish emails, race out to catch the bus



	9.15
	Start work from home with 15 minutes’ rest every hour



	12.00
	Lunchbreak, gentle stretching exercises



	13.00
	Work with 15 minute breaks every hour



	16.00
	Rest, take a gentle walk and prepare dinner



	18.00
	Take bus home and pick up some groceries on the walk from the bus stop



	18.30
	Arrive home, change and help get dinner ready
	Prepare dinner with help



	Dinner and supervise/help washing up



	19.00
	Dinner and washing up



	20.00
	Check kids’ homework and watch TV with them
	Check kids’ homework and watch TV with them



	21.30
	Put kids to bed
	Put kids to bed



	22.00
	Have a nightcap with partner
	Go to bed



	23.00
	Go to bed





PLANNING

With the information from the previous step you can plan what you can do each day. It’s important to:


	Take time to plan the day and review the previous day.

	Plan rests throughout the day.

	Plan to do the tasks that take the most energy at the times of the day when you know you have more energy.

	Leave things that can be left, so you can space out some of your tasks.

	Accept that some things will be half done for a day or so and finished over longer timeframes.

	Plan some pleasurable activities every day.



IMPLEMENTATION

Once your planning is in place, the pacing includes:


	working for short periods and then having brief rests

	extending the time you usually take to complete a task so you have plenty of time for it

	taking regular short rests throughout the day (though try not to nap)

	switching between heavier and lighter tasks.







PAUL’S STORY

‘Every time I try to study for more than an hour or so, I just crash.’

Paul was 17, in his final year at school and planning to go to university. He was physically active – he played soccer and football and worked out regularly at the gym – and in his spare time he flipped burgers at a fast-food chain. He had Covid in August 2021 and needed about a week off. When he went back to school, he had overwhelming fatigue and was unable to concentrate on his schoolwork. On a family holiday he had to sleep every afternoon and go to bed early. He was unable to keep his eyes open and was overwhelmed with fatigue – it even happened when he chatted to his friends. At one stage he attempted to push through, went to training at school and even tried to play a game, but he had to come off after five minutes, completely overwhelmed with the fatigue and joint pain.

His dad was worried and took him to a number of doctors, all of whom reassured him that no other illnesses were causing these symptoms. When his parents brought Paul to the Long Covid clinic, he had a significantly variable heart rate, with a very slow heart rate of 47 on some occasions. It was clear that he was also worried about his exams, and he felt like he had let down his team by not turning up to play – pacing himself was not in his DNA. His friends were ribbing him about all the time he was spending at home, and he was missing seeing his girlfriend.

The rehab specialists explained the concept of pacing to Paul and his parents so that they could all be involved in his recovery program. The clinic advised the school that Paul would be unable to participate in sport and may need extra time to complete any trial exams, and assisted the family in preparing documents for the Department of Education. Paul also made an illness appeal and applied for special consideration to the Universities Admission Centre. For his final exams, his schedule was paced and he was allowed a number of breaks. Provision was also made for him to complete the trial exam from bed if needed. Paul’s symptoms got worse coming into the exams and improved after the end of school. As a young person, Paul had a lot on his plate, so maintaining his mental health and resilience was paramount, and a psychologist started to work with him and his family. He still battles with fatigue and has not returned to sport, but slow, steady improvement is ongoing.



Breathlessness

Breathlessness is one of the most common symptoms of Long Covid, which might be due to the persistent effects the virus has on the lungs. Early on in the pandemic, studies found about 56 per cent of people who had Covid developed abnormalities on their chest X-rays and CT scans at the three-month mark.36 In 9 per cent of cases, fibrosis or a stiffening of the lungs was seen.37 These changes can affect the capacity of the lungs to expand when we breathe in, which in turn can affect our ability to pass oxygen into our bloodstream from our lungs (which is called the diffusing capacity). Oxygen nourishes all our organs and cells, so an efficient gas exchange into the bloodstream (oxygen in and carbon dioxide out) is crucial. We can measure this with a test called the DLCO test.38 In a Spanish study, 48 per cent of people who had Covid had decreased capacity to exchange gases at three months.39 It’s heartening to know that for most people, gas exchange returns to normal within a year. In a three-year Chinese study, even for those hospitalised with severe Covid who had persisting changes on CT scans, 99.97 per cent had normal lung function within three years.40 Thankfully, we are now seeing less Covid-related lung inflammation – due to vaccination, different strains, antivirals and natural immunity from prior infections.

Another mechanism that can cause or exacerbate breathlessness is deconditioning – becoming unfit after a prolonged illness or period of bed rest.41 In this case, the muscles between the ribs and the diaphragm (the intercostals) lose strength and the movement of mucus and secretions around the lungs becomes abnormal.

We also know that anxiety and PTSD can cause hyperventilation,42 which encourages shallow breathing and makes the lungs less efficient at transferring the oxygen we breathe in. This can feel a lot like breathlessness,43 when in fact shallow breathing makes us breathe faster and can cause temporary tingling in the fingers and lips.

Chronic breathlessness44 is breathlessness that persists despite being treated for an underlying condition. Grouped together, those with normal lung function and breathlessness represent more than one-third of people with breathlessness following Covid.45 These conditions can be managed through pulmonary rehabilitation, medication and psychological approaches.46


How breathlessness is assessed

A common breathing measurement is the mMRC47 (the Modified Medical Research Council Dyspnea scale), a five-point scale. In addition, endurance is often tested with the six-minute walk test – measuring the number of metres walked in six minutes. Your physiotherapist or exercise physiologist will run you through a couple of tests to establish whether it’s safe for you to exercise and what your comfort levels are. They may also use devices to monitor the levels of oxygen in your bloodstream during exercise.



PULMONARY REHABILITATION FOR BREATHLESSNESS

Pulmonary rehabilitation focuses on respiratory issues such as breathlessness, cough and chest pain, and is managed mostly by physiotherapists. The modern pulmonary rehabilitation approach was developed at an international workshop in Melbourne in 2018 to treat airway diseases in general. It focuses on what are termed ‘treatable traits’ – such as breathlessness and fatigue – that respond well to targeted rehabilitation techniques.48 There is good evidence that pulmonary rehabilitation for Long Covid patients improves quality of life, breathlessness, fatigue, exercise capacity and return to normal functioning.49 Currently this is the best-practice approach to managing breathlessness in Long Covid. At St Vincent’s a telehealth model for delivering pulmonary rehabilitation for Long Covid was tested and found to be safe, which means that online therapies are showing promise.50

Your physio can tailor an exercise program to suit your levels of fatigue and the levels of oxygen in your blood. They can also provide guidelines51 for managing fear and panic,52 as well as techniques for breath control that aim to reverse the short, shallow breaths that often come when you feel breathless. Simple measures can also help too, like using a small fan to blow cool air on your face,53 although the reason why this is effective is unclear. There’s also good evidence that if you put a cool, damp cloth over your face, your heart rate and breathing slow down.54 Some common breathing techniques are detailed below.


	Pacing your breathing rate, for example, training yourself when walking to breathe every second step.

	Pursed-lips breathing, where you slowly breathe in with your mouth closed for two seconds, then purse your lips as you would to whistle and slowly breathe out for at least four seconds.




[image: Image]
Fig 7: Pursed-lips breathing technique


	Rectangular breathing, where you take a breath in and watch your stomach rise for about three seconds, then take a long breath out for about six seconds and watch your stomach sink in and relax.




[image: Image]
Fig 8: Rectangular breathing technique


	Body positioning, for example by leaning forward, supported by your arms – the tripod position – to improve your chest expansion.55




[image: Image]
Fig 9: The tripod position, sitting or standing, improves chest expansion



EUGENE’S STORY

‘Am I getting better? Will it always be like this?’

Eugene is a 54-year-old man who was admitted to hospital in 2021 with severe Covid. His symptoms were breathlessness, cough, fever, fatigue and headache. He developed pneumonia and associated super-infections, which worsened his condition. Eugene was initially placed on a ventilator in ICU, and his treatment included all the major medications – steroids, antivirals, antibiotics and an immune-modulating drug, plus an antifungal for a fungal infection in his lungs. He had to have a tracheostomy, where a breathing tube was inserted into the front of his throat to deliver high doses of oxygen.

After three months in hospital, Eugene was breathing on his own and was well enough to commence rehabilitation. When he returned home, his main persistent symptom was breathlessness. He found he was unable to climb the stairs without a three-minute break at the top to catch his breath. Any exertion or walking on an incline brought on the breathlessness, and occasionally a cough and some chest pain. He noted that he was breathing in a very shallow manner to regain his breath. He also experienced a panicky feeling that food was getting stuck in his throat when he tried to swallow. On top of this, he was having trouble sleeping, and experiencing intrusive nightmares about his time in ICU; the next day he felt fatigued and his breathlessness was worse.

The respiratory doctors at the Long Covid clinic saw that Eugene’s lungs were slow to recover, and showed persistent bands of scar tissue and fluid. His lung function tests indicated an ongoing reduction in his capacity to take a full breath in, and mild obstruction in other airways. They immediately started him on puffers to relax his airways and make breathing easier. An exercise physiologist taught him paced breathing techniques and a program for him to learn how to keep his oxygen levels above 95 per cent to manage his fatigue and breathlessness.

Eugene had been severely traumatised by his time in hospital, and this really took a toll on his recovery. He would often look at us forlornly at the end of a visit and beg, ‘Please help me.’ His trauma was manifesting as PTSD, and we recognised that this might be contributing to his breathlessness. We referred him to a psychologist, who helped him manage his panic symptoms and anxiety, and to establish healthy sleep patterns.

Over time, this multidisciplinary approach has seen Eugene’s condition improve to the point where he can now walk for 45 minutes without a rest and has a personal training session twice a week.



Exercise intolerance

Exercise intolerance was first described as part of heart failure56 and is characterised by limitations in performing work or exercise at normally accepted levels for your age. It means that even with training you cannot increase your stamina. It can be caused by heart or lung disease or can be post-viral, and has been noted in Long Covid. From six to nine months after infection, 45 per cent of people with Long Covid noted exercise intolerance.57

The problem is not just the inability to manage everyday tasks such as putting out the garbage bin, but that the absence of exercise affects overall health in many ways. Exercise can boost our immune system,58 so it may help us fight off other symptoms of Long Covid. People who exercise moderately (to the point of being breathless but still able to carry on a conversation, and have a light sweat after 10 minutes)59 are less affected by mild infections such as a sore throat and runny nose.


Moderate exercise also has an anti-inflammatory effect, which could be of benefit in Long Covid.



In addition, exercise can rebuild muscle that might have been lost during bed rest or lack of activity during Long Covid. It does this by stimulating the mitochondria in our muscle cells that provide power to our muscles.

It’s interesting to note that intense forms of exercise (where you are out of breath, you sweat after a few minutes and you cannot speak without stopping the activity)60 may cause immune suppression,61 which can lead to more infections and can also promote inflammation rather than reduce it.

Exercise makes us look flushed because it stimulates the blood vessels under the surface of our skin to dilate, turning the skin a pinkish-red. It does the same thing to all the other blood vessels in our body, and also prevents tiny clots (called platelet aggregation) from forming. These two effects might improve outcomes in Long Covid, given one of the possible causes of Long Covid is the micro-clot theory (see here). We also know that exercise improves brain fog in people who have memory loss due to conditions such as multiple sclerosis and dementia.

One of the main obstacles to exercising for people with Long Covid is the phenomenon known as post-exertional malaise (PEM). PEM has been reported since the 1980s by people with myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) as overwhelming fatigue and other symptoms following excessive exercise or exertion, lasting for days to weeks. PEM has been variously defined as ‘post-exertional malaise lasting more than 24 hours’62 and a ‘post exertional inappropriate loss of physical and mental stamina associated with muscular and cognitive fatiguability and a tendency for worsening of symptoms’.63

Between 2000 and 2011, people with ME/CFS, which often occurs following a viral illness, lobbied to remove the advice to increase the intensity of exercise for their illness, arguing that fixed programs with regimented increases in exercise were actually making their symptoms worse. Research into ME/CFS supported the argument that PEM was a common and important part of the illness,64 and that graded exercise training (GET) was making that aspect of the illness worse and not improving function, health or the return-to-work rate.65 In other words, exercise has to be carefully delivered for people with ME/CFS. The US Centers for Disease Control (CDC)66 and the UK’s National Institute of Clinical Excellence (NICE)67 have removed GET from the ME/CFS treatment guidelines.

While exercise can aid recovery from illness, people with Long Covid can have an intolerance to exercise and their symptoms might worsen if they undertake GET. This leaves us in a bit of a bind. World Physiotherapy (a global association of 121 physiotherapy associations) recognised this early on in the pandemic and produced a guide for physiotherapists, rehabilitation physicians and other clinicians who use exercise as part of their therapy.68 The University of Queensland and the University of Notre Dame, Australia, contributed to this document, which advises screening people with Long Covid for PEM using a questionnaire such as the DePaul Symptom Questionnaire (DSQ-1) and then monitoring them throughout the physiotherapy process. In an attempt to address this issue, a carefully designed UK study showed that an individualised pacing program improved post-exertional malaise (or symptom exacerbation PESE) and improved overall health.69 In this way, any detrimental effects of a one-size-fits-all approach to exercise can be avoided.

MANAGING POST-EXERTIONAL MALAISE

An important factor in reintroducing exercise is to start slowly and gradually build up. Some research recommends low-intensity exercise that is less than 3 METS (metabolic equivalents; see table below), which is about the energy you might use for very gentle yoga or fishing.70 Housework is more than 3 METS. The guidelines also recommend exercising while wearing a device called a pulse oximeter, which measures pulse rate and the amount of oxygen in your system.

Activities and their METs71









	Light
less than 3.0 METs

	Moderate
3.0–6.0 METs

	Vigorous
more than 6.0 METs




	Sitting at a desk: 1.3
	Housework (cleaning, sweeping): 3.5
	Very brisk walking (7 km/h): 6.3



	Sitting, playing cards: 1.5
	Weight training (lighter weights): 3.5
	Cycling (19–22.5 km/h, flat terrain): 8



	Standing at a desk: 1.8
	Golf (walking, pulling clubs): 4.3
	Circuit training (minimal rest): 8



	Strolling at a slow pace: 2
	Brisk walking (5.5–6.5 km/h): 5
	Singles tennis: 8



	Washing dishes: 2.2
	Weight training (heavier weights): 5
	Shovelling, digging ditches: 8.5



	Hatha yoga: 2.5
	Mowing (moderate effort): 5
	Competitive soccer: 10



	Fishing (sitting): 2.5
	Swimming laps (leisurely pace): 6
	Running (11 km/h): 11.5





Any activity and movement program needs to be increased according to your individual symptoms of fatigue, with frequent episodes of rest between activities to allow for recovery. Prolonged, exhaustive exercise should be avoided. Gradual increases in activity and movement may be appropriate, while monitoring fatigue levels both at the time of the exercise and for 24–48 hours after. The exercise program could consist of stretching and breathing exercises, resistance exercises (weight training) and aerobic training. There is some early evidence that hydrotherapy has benefits for the exercise intolerance seen in ME/CFS,72 so it may also be appropriate for Long Covid.

Pulmonary rehabilitation (see here) has been shown to improve exercise capacity as measured by the six-minute walk test (how many metres you can walk in six minutes).73 Breathing techniques (see here) are also helpful.

According to most of the research, the training that may improve exercise tolerance is best delivered in a rehabilitation setting by a physiotherapist, an exercise physiologist or, in some cases, an occupational therapist and psychologist.

You will be tested to see how much you can exercise without becoming fatigued or exhausted, and may be assessed for exacerbation of your post-exertional symptoms. This could involve informal testing, such as asking you to walk or do some exercises while they watch you, or a formal test such as the six-minute walk test or a one-minute sit-to-stand test. Your therapist might clip a device to your finger to measure your pulse rate or the amount of oxygen in your blood as you do these tests.

Some centres might enrol you in a research study and do an extremely detailed examination of your fatigue called cardiopulmonary exercise testing (CPET).74 These kinds of studies have shown that exercise intolerance following Long Covid is not just due to deconditioning (being unfit), but also involves breathing patterns, nerve control, heart rate and other external factors.75 This is how we know that, although in most cases the heart and lungs are structurally normal and can function normally, inflammation of the nerves that supply them with information might be one of the problems.

The types of exercise and therapy you do will be based on your responses to them. They will be tailor-made to you, and achievable.76 Your therapist might suggest starting with gentle exercises such as Tai Chi77 or yoga, and advise you on energy conservation and pacing (see here). They might then suggest:


	gentle aerobic training using a stationary bike or walking

	resistance training using weights, pulleys or resistance bands

	deep breathing and breathing training

	cough exercises

	stretching.



They might use other exercises such as Pilates or balance exercises, always checking in with you about your fatigue levels. The idea is not to exceed your fatigue level, and it’s important to report to your therapist if you feel exhausted or excessively fatigued for a day or two or more after the exercise session. This helps them teach you pacing skills so you keep your exercise levels within your capacity.

The ‘energy envelope’,78 a concept originally developed by people with ME/CFS, is described as the store of energy you have for the day. Slowly, over a matter of weeks or months, your therapist will increase the amount of activity and movement you do so that you can keep within your energy envelope. You might find using an energy points chart to grade energy demands helpful.79 The aim is to improve your mobility and movement to a point where you are able to enjoy a better quality of life and attain your goals. You and your therapist also need to develop a home program so that you can maintain your physical gains without breaking out of your energy envelope.


It is advisable to stay in touch with your therapist and work out a relapse response plan. During a stressful period, some of your exercise intolerance might return.



Serious or professional athletes who have had Covid should not engage in exercise for three weeks following infection and should then do one to two weeks of low-level stretching exercises only, with devices to measure heart rate and oxygen levels, to ascertain whether they can move on to more strenuous training.80 Those who have proven myocarditis (inflammation of the heart muscle), pericarditis (inflammation of the sac enclosing the heart) or arrhythmias should not return to sports for three to six months81 and must undergo a complex testing program82 under the supervision of a cardiologist before they are cleared for exercise.83



GERALDINE’S STORY

‘It’s nuts! I can’t even look at any briefs; I just fall asleep and find them still in my hands an hour later. I absolutely hate this.’

Geraldine is a 35-year-old corporate lawyer. She had Covid in late 2021 and first came to our clinic in 2022. Her main symptoms were fatigue and an inability to exercise. Her brain MRI showed some abnormalities in the frontal part of her brain84 (although there is no medical consensus that post-exertional malaise is associated with brain changes visible on an MRI).85

Before Covid, Geraldine would cycle into work every day (a one-hour round trip) and go for a 45-minute run twice a week. She led a team of about 20 people and regularly worked 55–60 hours a week. The impact of Long Covid on her cognitive ability, anxiety and fatigue levels was enormous, and she could not return to work for some months. She had difficulty sleeping for more than four hours at night, and was extremely tired throughout the day, to the point where she needed a sleep in the afternoon. If she went for a run, she was unable to get out of bed for 24 hours due to overwhelming fatigue.

Once Geraldine was cleared by a respiratory physician and her exercise tolerance was assessed, she started on a program of walking for 15–20 minutes every second day, stretching and Tai Chi. She kept a record of her fatigue levels and sleep patterns. She gradually increased her walking to 20 minutes, and then 30 minutes a day over a period of six months. Her goal was to have enough energy to return to work full time, so a program was designed around her working from home and building up to going in to the office. Within a month, she was working 12 hours a week from home, building up to 16 hours.

By the time Geraldine was walking 30 minutes a day, she was working 30 hours a week from home and her sleep had returned to her pre-Covid level of six hours a night. She then decided she would like to socialise more, although she noted that socialising made her more fatigued than working. We changed her exercise program to accommodate her new goals. She increased the walking and dropped other exercises except for a weekly Tai Chi program. She began working in the office every third day, then increased to every second day. She also started cycling once a week, along with her 30-minute walking program. She noted that if she cycled uphill, she became very out of breath and needed to stop, so that seemed to be the limit of her energy envelope.

One year post-infection, Geraldine’s brain MRI had returned to normal, and her cognitive problems improved except for when she was too fatigued. She is still improving and is now at 75 per cent capacity.



______________

As you would know, the symptoms of Long Covid can be debilitating. Although we as yet have no cures, we can use rehabilitation to slowly improve symptoms and return to normal functioning. This is as true of the main symptoms of Long Covid discussed in this chapter as it is for the constellation of other possible symptoms. For treatment options for those, turn to the next chapter.




CHAPTER 5

Managing other Long Covid symptoms through rehab

Long Covid is as uncomfortable as it is unpredictable, and the set and severity of symptoms experienced is entirely individual. In this chapter we’ll look at current rehabilitation treatments for anxiety and depression, cognitive impairment, coughing, heart palpitations, loss of smell and/or taste, and sleeplessness.

For ease of reading I have split up the symptoms of Covid and how to manage them, but that doesn’t mean that any are less important than the rest. Everyone has a different combination of symptoms that they suffer with in different ways and to a variety of degrees.

Anxiety and depression

During the height of the pandemic and lockdowns, several factors led to an increase1 in depression and anxiety,2 including the risk of infection and a lack of exercise.3 Professor Kay Wilhelm, a psychiatrist and researcher at the University of New South Wales, Sydney, also noted that anxiety and depression were triggered during the pandemic by the impact on social contact, the changes to work practices, and altered interactions with medical professionals.4 The global estimates for 2021 were that more than 53 million additional people suffered depression and over 76 million extra people suffered anxiety following the pandemic. Women, those with previous mental illness and younger people were at greater risk of mental illness, although there was a spike of cases in people over 50,5 for whom social isolation and a lack of exercise may have had an impact.

For those with Long Covid, of course, there is the additional weight of being unable to perform as usual and the fear of never returning to normal again. Long Covid may affect mental health in one of two ways.6 The first is through the direct impact that the virus and the associated inflammation have on the brain7 and nervous tissue. The second is through the psychological impact and/or stress8 of having to adjust to a temporary inability to function in the world.9 In a review article of 27 studies, between 6.8 and 47.8 per cent of people with Long Covid were found to have anxiety, 4.4–35.9 per cent had depression and 13.0–42.8 per cent had PTSD.10


Covid and post-traumatic stress disorder (PTSD)

There is evidence that anyone who has to go to ICU for any reason, or needs to be mechanically ventilated and/or experiences delirium during a hospital stay is at a higher risk of developing PTSD.11 Six months after a stay in ICU, 36.2 per cent of people without Covid suffered a mental health disorder, either anxiety (20.9 per cent), depression (24.2 per cent) or PTSD (15.4 per cent). It’s no surprise, then, that people who had acute Covid early in the pandemic and were admitted to ICU or had to contemplate their own demise suffered from PTSD over the next several months. Frontline healthcare workers were also affected.

During the SARS pandemic, the rate of PTSD in those discharged from hospital was 46.2 per cent at three months and 38.8 per cent at 12 months. Other pandemics with significant rates of PTSD include Ebola (27 per cent), swine flu, wild polio and Zika. In a large review of studies, the combined prevalence of PTSD following pandemics appeared to be about 24.6 per cent.12 This is higher than estimates after floods, earthquakes or the 2001 Twin Towers terrorist attack in New York.

PTSD is diagnosed through screening questionnaires and a careful and empathic medical history. Treatments include talking therapies with psychologists, graded exposure therapy, group therapy, eye movement desensitisation and reprocessing, relaxation therapies and, in some cases, medication.



MANAGING ANXIETY AND DEPRESSION

Treatments for depression and anxiety are well known and include psychological techniques and antidepressant medications. Medications have been shown to be effective in treating moderate and severe acute depression, but their effectiveness in treating mild depression and their long-term effectiveness is less well known.13

In the case of Long Covid, psychological techniques are the mainstay of treatment for depression and anxiety. These include:


	cognitive behavioural therapy (CBT),14 an approach based on examining our thoughts, beliefs, attitudes and interactions with others in order to reframe our thinking in a more realistic way and regulate our emotions

	mindfulness therapy,15 which uses techniques such as meditation in combination with CBT

	acceptance and commitment therapy, which aims to increase acceptance of our situation by combining mindfulness techniques and behavioural strategies

	other behavioural techniques, such as progressive muscle relaxation, which involves progressively tensing then relaxing the muscle groups in the body, such as from the toes to the head

	keeping a journal to offload our thoughts at night before sleep, which has been shown to improve overall mental health.16



A recent Dutch randomised controlled study, for example, used tailored CBT to target seven areas related to fatigue: unhelpful beliefs about fatigue, a perceived lack of social support, problems with psychologically processing COVID-19, general fears and worries, poor coping with pain, low or unevenly distributed activity levels, and a disrupted sleep–wake cycle. The results showed that those with Long Covid who hadn’t been admitted to hospital and who received CBT had significantly less fatigue at six months.17

Antidepressant medications have long played a role in the management of both acute anxiety and acute depressive illnesses. As a side note, one study showed that treating COVID-19 patients who had been admitted to hospital with the antidepressant f luvoxamine within three days of admission did not decrease their risk of developing Long Covid over the following 10 months.18

For depression associated with Long Covid, certain antidepressants can have a beneficial effect on both mood and sleep. Some antidepressants have anti-blood-clotting effects and others can improve the functioning of the immune system. There are as yet, however, no formal studies into the effectiveness of antidepressants for the treatment of Long Covid (see here).19

It’s important to note that physiotherapy and exercise,20 including exercise-based therapies such as yoga,21 can play a large role in the management of stress, anxiety and depressive symptoms.


Illness anxiety disorder

Also known as health anxiety, illness anxiety disorder is a mental health condition often identified in Long Covid. Some commentators have called the impact of Covid on those with health anxiety as a perfect storm.22 It’s defined as a preoccupation with having or acquiring a serious illness to such an extent that you have overwhelming worry or anxiety, that you repeatedly check your body for signs of illness, and that you completely avoid any medical appointments even when you really need to seek medical attention. For diagnosis, it needs to be present for more than six months and to be unexplained by any other condition.23





FRANK’S STORY

‘He’s just not the same. He used to be so calm, and now he looks at his X-ray all the time – we are very worried.’

Frank is a 42-year-old Vietnamese language teacher who had Covid twice in 2022. The second time, he had more prominent symptoms of fever, cough and sweating, and became breathless. What seemed to persist apart from the breathlessness, though, was a feeling of chest tightness. On one occasion, he went to the local hospital because he thought he was having a heart attack. When everything checked out fine with his heart, he was put on an antibiotic for possible pneumonia due to a change on his chest X-ray. The respiratory doctor was certain the change was due to his lung slowly recovering from the original Covid infection. Frank’s lung function tests were normal.

Frank’s wife and daughter were worried that he had become overwhelmed by his symptoms. They described how he would check his X-ray several times a day, going over all the possible causes of his fatigue and his breathlessness. He thought he might be dying and that all the doctors were missing something. Every time his breathing rate increased, such as when he climbed stairs, he began to worry about his parents in Vietnam and whether he should go to see them. He occasionally developed chest pain when he was breathless, describing it as a hollow feeling behind his breast bone ‘where a rabbit lived and was jumping about’. He found himself forgetting things and overthinking simple decisions, which made him indecisive.

Frank’s GP helped to activate a mental-health management plan, and he began seeing a psychologist who taught him about the nature of anxiety and its impact on breathlessness, mood and fatigue. He learned some meditation techniques and ways to identify the difference between his worries and the facts. He also learned mindfulness techniques, and how to sit with his emotions rather than worry about them.

He started taking an antidepressant to help with some of his anxiety symptoms and sleeplessness. He learned how to better organise his sleep routines so that he could get to sleep more easily. And he began a progressive activity and movement program, using Tai Chi and yoga to slowly build up his endurance and address his fatigue and anxiety.

After three months, Frank started to feel better and his breathlessness had improved. He gradually went back to teaching, and he meditated and practised yoga daily. His sleeping improved and he eventually returned to his usual teaching load and came off the medication.



Cognitive impairment (brain fog)

As we’ve seen, Long Covid affects the brain and nerves, particularly in people who have lost their senses of smell and taste during the acute phase of Covid.24 It’s unclear whether the effects on the brain are due to the persistence of the virus or to the immune system’s response, but brain-imaging studies have shown that the parts of the brain involved include the orbitofrontal areas (above the eyes)25 close to where the olfactory (smelling) nerves enter the brain, and near some of the areas of the memory centres (the hippocampus and limbic systems).26 There is also evidence of thinning of the brain’s grey matter in those with Long Covid who have brain fog.27 The frontal lobes are the parts of our brain that help with higher-order functions such as concentration, abstract thought and problem-solving, while the limbic system helps regulate our feelings and moods. Another area that may be affected is the cerebellum near the base of the brain, which assists with balance and coordination.28

Cognitive impairment from Long Covid usually occurs at the time of the original acute infection. It comes on slowly, and is usually associated with other symptoms, such as fatigue, exercise intolerance and loss of smell and taste.

If it comes on within a few days or a week and doesn’t seem to be associated with other Long Covid symptoms, particularly loss of smell or taste, it’s worth checking out straight away with a doctor or primary healthcare practitioner rather than waiting, as it could indicate something other than Long Covid.

The main symptoms of cognitive impairment or brain fog seem to be issues with:


	executive functioning: reasoning, problem-solving and attention

	visuospatial deficits: awareness of the space around us

	language deficits: word retrieval

	working memory: our ability to hold pieces of information in our mind and then, using those pieces of information, solve a problem or complete a task

	information processing, which has been reported as slow by many people with Long Covid.29



Long-term memory is not usually affected by Long Covid.

The area of thinking most commonly affected by Long Covid is executive function, which relates to our ability to make judgements and understand abstract things such as jokes or memes. It requires us to see what’s in front of us and make mental associations.

Attention is one of the hallmarks of executive functioning. It’s our ability to concentrate on what we’re doing while also handling the intrusion of another stimulus, such as a phone ringing. Some people who have problems with attention feel overwhelmed when they’re in a crowd or there are too many stimuli all at once.

Other executive functions relate to our ability to solve problems, prioritise tasks and/or plan an activity, such as being able to describe the steps we undertake to brush our teeth, or following a recipe. Self-awareness is also an executive function – being able to self-analyse and note our errors and our successes.

Working memory is our ability to hold pieces of information in our mind and then, using those pieces of information, solve a problem or complete a task. For example, remembering to ask the shopkeeper about a product to make sure it’s the right one before deciding to buy it. For working memory, we use our immediate and short-term memory.

The causes of these cognitive symptoms are as yet unclear.


Cognitive problems seem to occur more often in people who experience neurological and respiratory symptoms during the acute phrase of Covid.



People who spent time in ICU are more likely to suffer cognitive symptoms, and one study indicated that people who encounter social disadvantage – such as women, those with mental health difficulties, and those from poorer and less educated backgrounds – are more likely to suffer cognitive symptoms.30

Treatment for cognitive impairment needs to be multidisciplinary, and to focus on the three main areas outlined here.


	Multidisciplinary neurorehabilitation: This established approach has long been used to manage cognitive problems to improve function and quality of life in a variety of neurological disorders, including concussion, severe brain injury, multiple sclerosis and stroke. It’s now being applied to COVID-19, and ongoing studies are reviewing the outcomes.31 Multidisciplinary neurorehabilitation has been recommended by the UK’s National Institute of Clinical Excellence (NICE) guidelines32 and the US consensus statement on Long Covid cognitive impairment,33 as well as many advisories from Australian state34 and federal governments.35 It can encompass physiotherapy, occupational therapy, rehabilitation psychology, speech therapy and other therapies for improving function. In terms of proven, recommended, safe therapies, multidisciplinary rehabilitation is probably the best bet.36

	Emerging techniques: Innovative new techniques, such as virtual reality, transcutaneous (across the skin) magnetic stimulation and transcutaneous electrical stimulation, are being promoted by a number of research37 and commercial groups, and the early evidence shows they may be effective.38 Transcutaneous magnetic stimulation and electrical stimulation both involve devices that are applied to the scalp and pass electrical charges directly into the brain. They are used for both diagnosis and treatment, with and without neurorehabilitation techniques, for stroke and mild depression. They have some risks but are considered reasonably safe. They are currently undergoing research trials for their effectiveness in Long Covid.39

	Vitamins and other supplements: These include palmitoylethanolamide (PEA),40 omega-3 fatty acids, and/or vitamins B1, B6, B12, C and D, magnesium, coenzyme Q-10, echinacea, ginseng and turmeric. There isn’t much evidence these are effective, but the risks of using them is probably minimal. No matter what other medications or vitamins you take, you will still need to have rehabilitation therapy to assist you in your return to usual activities or work.



Your GP or nurse practitioner can help assemble a multidisciplinary team, which may include:


	a specialist to check whether you need any medications and/or monitor your condition

	a psychologist – a neuropsychologist is best but other psychologists, such as health psychologists or clinical psychologists, might be easier to access

	an occupational therapist if work or managing at home is an issue

	a physiotherapist or exercise physiologist if fatigue is having an impact

	a speech pathologist if finding words is a major problem for you.




The role of speech pathologists

Affectionately known in Australia as ‘speechies’, speech pathologists or speech and language therapists can help people with Covid who have trouble swallowing (dysphagia), talking (dysphonia) or even understanding and saying words (dysphasia).41 They can also help people with brain fog and cognitive impairment to find the words they need or to understand complicated things said to them or written down.

Some people with Long Covid suffer from globus, the sensation of having something stuck in your throat that you can’t properly swallow down. It’s often not associated with any abnormality of the voice box, but it requires careful training with a speech pathologist to overcome.

During the pandemic, up to 56 per cent of those who were mechanically ventilated for more than 48 hours had swallowing and voice problems when they came off ventilation. Speech therapists were vital in these situations.42

In the UK, speech therapists are being referred Long Covid patients with a variety of symptoms, including swallowing disorders, weak voices and breathing disorders.43 Of 800 people with mild to moderate Covid, 25 per cent complained of an abnormal voice following infection.44



MANAGING COGNITIVE IMPAIRMENT

Therapy for cognitive impairment takes time and requires experience and expertise on the part of the therapists. It also takes motivation from you. Therapies will focus on using the parts of your thinking that are working well and avoiding overuse of the parts that are affected by the virus. There are different approaches for different issues.


	If attention is the problem, the psychologist or occupational therapist will train you to break tasks down into small steps, help you reduce the number of distractions or stimuli you have to deal with at one time, and slowly introduce you to ever more complex tasks as you improve.

	If executive functioning is the main issue, the therapist may use organisational aids (such as diaries, alarms and smartwatches), goal-management training, and self-management and awareness exercises. These are collectively referred to as metacognitive strategies.

	If processing speed is a problem, your therapist may recommend rehearsing tasks, and recording conversations and playing them back to yourself when you have time to listen and think about them.

	If language is a problem, the speech therapist will teach you strategies for finding words. This could be describing the use of an object in order to bring the word back to you, categorising in order to find the word you’re looking for, and thinking of the first letter to help you remember the word.

	When memory is the main problem, the therapist will teach you structured memory tasks, both verbal and visual, with learning principles tailored to your individual needs. One type of learning process is called ‘errorless’. Think of this like learning a piece of music; you repeat the tune until you make an error and then you go back to the beginning and start again. This way you rehearse and remember the whole tune from the beginning, rather than just sections of it. Alternatively, you might break up a memory task into smaller sections and then join the sections together. Your therapist will suggest techniques such as checklists, diaries, alarms and placing things where you last left them.

	If visuospatial problems are prominent, where you experience difficulty with your awareness of the space around you, one strategy used is self-talk to shift from your visual memory to your verbal memory. Scanning techniques, where you look at the whole picture and talk your way through solving a problem, can be more effective than using sight alone.

	If anxiety or depression are contributing, your psychologist will commence CBT or another appropriate talking therapy to minimise the impact of the mental health problem. Your doctor may also suggest medication.

	If poor sleep is contributing, your doctor or primary healthcare practitioner will address its causes, such as sleep apnoea, while your therapist will suggest improved sleep hygiene.



Your doctor will also look to minimise other conditions that might be contributing to your cognitive difficulties, such as overuse of alcohol; the wrong mix of prescription drugs; or poorly controlled diabetes, asthma or another chronic illness. A rehabilitation physician or other specialist, or your GP or primary healthcare practitioner can coordinate your treatment team and ensure you achieve your goals. They can also liaise with your workplace or family about your progress and your return to work, driving or other usual activities.

To assist with returning to work, an occupational therapist can assist in breaking down your tasks into more manageable steps and analysing which ones you can complete within the limitations of your brain fog. With your approval, they can then advise your doctor and/or workplace regarding your return-to-work plan. The occupational therapist can also teach you energy-conservation techniques (see here).

A physiotherapist may help you with pacing (see here) and with developing a tailored activity or movement program.

In positive news, it appears that any cognitive impairment due to Long Covid is unlikely to be permanent. A study in Italy has followed 78 people who had undergone a cognitive test for another study before the pandemic. When Covid came, the researchers decided to follow these people through the pandemic. They kept following them up until two years after their initial infection.45 Of these people, 50 had Long Covid–related cognitive impairment and 28 did not. Those who had brain fog six months after their infection had completely recovered mental function 12 months later. This means that cognitive impairment could possibly resolve naturally by 18 months after the acute Covid infection. This is, however, one study in a small number of people, so although it’s promising, we still don’t have all the answers. Larger systematic reviews46 indicate that research is ongoing.47



ARUN’S STORY

‘I thought something really bad was happening and I couldn’t just push through.’

Arun is in his 50s and has lived in Australia for more than 25 years. He took a holiday to celebrate a recent promotion and caught Covid on a trip back from India in the middle of 2021. He suffered a sore throat, fevers, chest pain and cough, and took a week off work. His fever and chest pain had settled so he returned to his work as a data analyst in a bank, but soon realised that things weren’t quite right. He was having difficulty concentrating, and his notes seemed jumbled and didn’t make sense. He was horrified and tried to fudge the first few days by asking colleagues what they recalled from meetings. He reported the issue to his manager, who suggested that he have another try at the tasks and explained his responsibilities again. There was pressure on him to step up into his new role. When his notes were still jumbled, Arun worried he was developing early onset dementia and so asked his manager for some time off on sick leave.

Suspecting Long Covid, Arun’s GP ran some blood tests and noted that a marker for blood clotting was raised, so he was sent for a scan to exclude a blood clot in the chest. When that was negative, the GP asked him to pace his activities and slow down on exercise. Arun started to break up his day with rests, and restricted himself to only walking 20–30 minutes per day. After three months off work, he returned part time, so he could sleep in the afternoon and prepare for the next day of work. He still has difficulty interpreting his notes, but when he can he is using a recording device so he can make more detailed notes afterwards. But this all takes longer.

Arun had used all his leave by the six-month mark, so he had to access part of his superannuation. He has now been referred to a fatigue clinic to manage his tiredness and anxiety. He returned to full-time work within 15 months of his initial infection.



Coughing

Coughing occurs in about 60–70 per cent of people with acute Covid, and half of those people also experience fatigue and loss of taste and smell. This is important, because if the nasal nerves are damaged at the same time, other nerves might be inflamed, including those that control coughing.

Between 10–18 per cent of people have a persistent cough for four months after infection.48


There is evidence that Covid makes the lungs stiffer and harder to inflate, with fibrosis of the lungs themselves and narrowing of the airways.



This can occur in 10–20 per cent of people with Long Covid.49

In a 2021 article published in the prestigious medical journal The Lancet, an international group of respiratory physicians and researchers suggested that the reason for the coughing might be damage to the vagus nerve. The vagus nerve runs from the base of the brain almost directly behind the nostrils, down the sides of the throat and along the oesophagus. The vagus nerve is involved in controlling coughing and the cough reflex. Any malfunction of the vagus nerve can cause coughing, even when the lung structure and function is normal. The theory is that the nerve is damaged by Covid and might remain inflamed or hypersensitised, which could cause people to keep coughing. A recent but small and preliminary study of the vagus nerve and the muscle it operates in the throat indicated that in 76 per cent of those people with a cough due to Long Covid, the vagus nerve was functioning abnormally.50

MANAGING CHRONIC COUGHING

If you have a chronic cough, a GP or a respiratory physician at a Long Covid clinic will first exclude any treatable conditions that might be causing it, such as asthma, bronchitis, lung diseases such as emphysema, or other conditions such as voice-box sensitivity or poor vocal cord movement.

If no treatable conditions are found, there is really no evidence to support any one particular treatment for chronic coughing. A respiratory clinic can collect data on how often you cough and how intrusive it is in your life, and a speech pathologist can check your swallowing and voice function.

The best approach for adults, according to the Australian Lung Foundation,51 is to try to minimise triggers by:


	giving up smoking, vaping or any other inhaled drug use

	minimising exposure to dust, mould or fumes in your home or workplace

	stopping any medications (in consultation with your GP or primary healthcare practitioner) that may cause coughing, such as some blood pressure medications.



Ask your GP, primary healthcare practitioner or specialist about inhaled steroid sprays to help open the airways or nerve pain medications such as gabapentin, pregabalin, amitriptyline, venlafaxine and so on. Bear in mind, though, that studies have shown that oral steroids are no better than a placebo for adults with unexplained coughing.52 There is currently no recommendation for the use of oral steroids to prevent or treat a cough in Long Covid. The evidence shows that for adults, pulmonary rehabilitation (see here) is strongly recommended.53

For children, the Australian Lung Foundation recommends avoiding passive smoking and stopping cough syrups as a first step, followed by careful monitoring.



LESLIE’S STORY

‘I know I have to be patient but really, this coughing? It hurts and people are backing away – no one wants to come near me.’

Leslie is a 72-year-old ex-smoker with type 2 diabetes who was worried about a cough that was gradually getting worse. Within three days she was admitted to hospital with Covid, pneumonia and a high fever. She was put on a steroid, an antiviral and an anti-inflammatory, and required high-flow oxygen. After four weeks in hospital, she was transferred to inpatient rehabilitation. She still required oxygen, was coughing fairly regularly, had developed a pretty serious case of anxiety and needed assistance to walk.

The rehab team coordinated a multidisciplinary rehabilitation program for Leslie. A physio stood her up and gradually got her to take small steps, and within two weeks she was walking with a frame. She had been successfully taken off oxygen and was eating well. She was prescribed an antidepressant, and her anxiety and sleep improved. Her cough did not settle, however – a chest CT scan showed fibrosis (thickening or scarring of the lung tissue) and very slow recovery from the original infection.

Leslie went home and continued receiving rehabilitation for acute Covid in the hospital’s outpatient department. After three months she was still struggling, and certainly fitted the diagnosis of Long Covid. The fibrosis in her lungs continued, and the physiotherapist was still applying the same sort of treatments used for acute pneumonia. Leslie complained of a worsening cough and breathlessness, and appeared more anxious. She also described some nerve pain in her shoulder and stomach for the first time. As a result, her rehabilitation program was reviewed and tweaked. She was switched to an antidepressant that could also manage nerve pain, her exercise program was scaled back, and a pacing program for activity and movement was developed.

The change of medication and the approaches to rehab improved her cough, and her breathlessness improved over the course of 18 months. She found it difficult to engage with a psychologist, so our therapists taught her relaxation techniques to try to help with her PTSD, though she continues to fear leaving the house lest she catch Covid again.



Heart palpitations

Palpitations (the conscious feeling of the beating of your heart, which can be uncomfortable) occur in up to 19 per cent of people with Long Covid.54 In the US, 25–50 per cent of those with Long Covid have heart palpitations.55 One study in the UK demonstrated that 10 per cent of Long Covid patients suffer orthostatic intolerance – palpitations, a racing heart or blood pressure abnormalities on standing56 –while a recent US study estimates a prevalence of up to 30 per cent.57 In one UK study, a group of Long Covid clinics reported that 7–8 per cent of their patients had symptomatic blood pressure or heart rate problems and an additional 10 per cent had blood pressure or heart rate abnormalities but no symptoms of these.58 Our experience at the St Vincent’s Long Covid clinic is more like 15–20 per cent.

Postural orthostatic tachycardia syndrome (POTS) is a cardiovascular condition characterised by uncomfortable heart palpitations without blood pressure changes. It tends to occur more in women and young people. When people with this syndrome stand upright, their heart rate increases by at least 30 beats per minute for adults and 40 beats per minute for adolescents at any stage within the first 10 minutes of standing. Other causes of palpitations need to be ruled out before POTS can be diagnosed.

Many researchers and cardiologists prefer the terms dysautonomia or autonomic dysfunction, which means a problem in the autonomic nervous system, the system of nerves that controls heart rate and other basic body functions without our conscious input. These umbrella terms encompass POTS and other conditions that are affected by the autonomic nervous system, including those that have an impact on blood pressure.59

No one knows what causes POTS. One theory is that the small nerves that control blood pressure are damaged. Another is that it is due to an abnormal level of adrenaline, while others believe it may be associated with abnormally low levels of blood in the system, or related to other diseases such as diabetes.

The mechanisms for dysautonomia associated with Long Covid is still unknown, but a number of theories have been discussed in the medical literature. One is that the heart becomes deconditioned during the acute Covid phase, so it actually gets smaller and pumps smaller loads of blood around the body.60 Another theory is that the virus can directly damage the sympathetic nervous system (the part of the autonomic nervous system that controls the fight or flight response)61 or that the body has developed antibodies against the autonomic nervous system.62

POTS is usually tested on a tilt table – a bed that tilts up slowly from horizontal to vertical while heart rate and blood pressure are monitored. If the heart rate goes up but the blood pressure remains stable, it is probably POTS. If blood pressure drops (by 20mmHg; say, from 120/80 to 100/60) within the first three minutes of standing, then POTS is ruled out in favour of another condition called orthostatic hypotension (postural low blood pressure). The causes of the orthostatic hypotension would then be sought. There is now evidence that an office-based test called the NASA lean test can be used to diagnosed POTS and dysautonomia in Long Covid in only 10 minutes.63

MANAGING POTS

This condition often needs to be treated by a cardiologist. Along with general dietary recommendations such as maintaining adequate hydration and salt intake, there are specific exercise programs.64 These begin with exercises in the lying down position and slowly progress to exercises sitting up.65 Psychological treatments that focus on pacing (see here), mood and adjusting your lifestyle can also help.66 Some medications can assist too.67 Some cardiologists prescribe medications to slow the heart rate, such as beta blockers (see here); others use ivabradine (see here), which minimises heart rate variability; and others refer patients to other specialists for specific rehabilitation.68 The evidence supports multidisciplinary rehabilitation, where all treatments are tailored to the individual and overseen by a rehabilitation physician.69 In some instances, compression stockings and other garments can assist if you have problems controlling your blood pressure.70

Pain

When symptoms of Long Covid were catalogued,71 chest pain came in as the thirteenth most common, with muscle aches and joint pain at fifteenth, then a little further down the list at nineteenth, headaches. Many Covid patients who were treated in ICU had nerve pain in their feet and sometimes in their hands. Those who were placed in a prone position, lying flat with their face down, sometimes experienced nerve pain from nerve compression, the stretching of nerves or bleeding around nerves.72

Proning is a technique used to improve the breathing and oxygen-transfer capacity of people in hospital with severe Covid. It involves turning the person face down on the bed (there is often an opening in the bed for their head and for oxygen tubes to be threaded through to fit into their oxygen mask). It increases lung capacity and saved many people from having to go to ICU and/or dying from respiratory failure.73 Many people were left in this position for up to eight hours per day. Some couldn’t tolerate it and others needed sedating. When a person is in the prone position, different parts of the body from usual carry the weight and are pressed into the bed, including the shoulders, forehead, knees and tops of the feet. This can compress the nerves between the bed and the bones around the shoulders and knees.

Chest pain needs to be looked at by a doctor to rule out any more urgent, serious red-flag medical conditions (see here). Headaches can be caused by a variety of conditions, including migraine, arthritis in the neck, tension, drug side effects, neuralgia (nerve pain) and even inflammation or compression of the meninges, the membranes that cover the brain. If your pain is persistent and debilitating and can’t be easily managed with paracetamol, you need to see your doctor or nurse practitioner.

Almost one in five Australians74 lives with chronic pain,75 and there is evidence that the incidence of hospitalisation for Long Covid is higher in those who suffer with chronic pain.76 During the pandemic, the use of online pain-management programs grew by 287 per cent,77 probably because people were unable to access face-to-face pain-management services during lockdowns and possibly because of a direct impact of the COVID-19 virus on chronic pain.

A number of researchers have suggested possible theories for the pain experienced by people with Long Covid. These include the direct effect of the virus on the nerves, the impact of the medications for acute Covid and/or the effect of the virus on the whole body’s inflammatory mechanism.78

We divide pain into three general categories:


	acute pain, which lasts less than six weeks and is usually associated with an injury such as a fracture

	cancer pain, which is brought on by a cancer and requires different treatments in different stages of the cancer

	chronic pain, which lasts longer than three months. This seems to be the type experienced by those for whom pain is a symptom of Long Covid.




Inflammatory conditions and pain

It is known that some viruses can trigger inflammatory conditions such as vasculitis (inflammation of the blood vessels). New onset arthritic and rheumatoid disease following Covid are rare but not unknown. They will usually become apparent within the first month after the acute infection, so your GP, primary healthcare practitioner or specialist might do blood tests to exclude those illnesses.

If you’re found to have an inflammatory condition, you will probably be referred to an immunologist or a rheumatologist.



MANAGING PAIN

Chronic pain is best treated by general practitioners with input from a pain specialist or a multidisciplinary pain clinic that allows the primary healthcare practitioner access to a multidisciplinary assessment process. The standard approaches are to use rehabilitation techniques, including psychological approaches such as CBT, physical techniques such as movement programs, stretching techniques, and gentle strengthening exercises. The mainstay of rehabilitation techniques for chronic pain is psychoeducation, where people learn about the probable source of their pain, how to manage their pain, and ways to avoid unhelpful thought processes such as catastrophising. Sometimes medication may also be necessary. Interventions such as surgery, anaesthetic blocks and spinal stimulators79 have limited effectiveness for some pain syndromes and will have variable long-term results.80

Neuropathic pain (nerve pain) is a common cause of chronic pain and can be felt almost anywhere in the body. In Long Covid there is evidence that inflammation of the nerves in the brain and in the limbs occurs as a result of being in ICU, having diabetes (which can develop as a result of the use of cortisone in the acute phases of Covid), proning (see here), or a pre-existing nerve pain in the back or neck getting worse. Nerve pain can be treated with the methods outlined above.

Between 10 and 60 per cent of people who have acute Covid experience recurrent headaches. At 90 days after the viral infection, 18 per cent continue to have headaches and these tend to be tension-type headaches or migraine-like headaches. Some people who experience tension headaches as part of their Long Covid improve with paracetamol and anti-inflammatory medications, while others require different medications. For those with migraine-like headaches as part of Long Covid, a trial of anti-inflammatory medications over three days was successful for the majority of cases, but there are other medications that can help, such as triptans.81 Interestingly, autopsies of people who died of acute Covid found that the trigeminal nerve was severely inflamed, which could have caused facial pain and headaches.82 Pain caused by irritation to the trigeminal nerve, known as trigeminal neuralgia, is treated as nerve pain and has a variety of specific treatments, including medications and surgical procedures.

In most cases, the chest pain associated with Long Covid has no known cause and is treated with medications, exercise, psychological treatments and education.

Loss of smell and/or taste

Loss of smell is one of the most commonly reported symptoms of Long Covid, and it has not been noted in the other coronavirus diseases, SARS and MERS. Almost 50 per cent of people with Long Covid reported this symptom,83 and some reported disordered smells (parosmia), such as freshly baked biscuits smelling like rotting fruit.84 This is likely to be due to immunological responses to the virus and/or prolonged inflammation or even direct ongoing viral infection of the nasal cells.85

Smell contributes to taste, and in some studies a loss of taste was the second most common symptom reported by those with Long Covid.86 While more than 40 per cent of those studied said they had lost their sense of taste as part of acute Covid, most had recovered within 15 days.

From an evolutionary point of view, the olfactory system is one of the oldest organ systems. It has a strong connection to the parts of the brain that respond to memory and has a role in identifying food, escaping danger and even finding a mate.87 Unlike many other nerve cells, the smelling cells in the nose have the capacity to regrow88 and have in fact been used to try to grow new nerve cells in people with quadriplegia or paraplegia.

Tastebuds occur on the tongue and are clumped together in groups of about 100 cells. Each group is contained inside one of four different types of tiny structures called papillae, which give the tongue its rough appearance. Chemicals in food interact with the chemicals on the surface of the taste cells and provide information to the nerves supplying the tastebud as to which of the five tastes we are tasting – sweet, bitter, salty, umami and sour. The tastebuds and other cells in the mouth die and regrow every 15–20 days.

Covid may attack particular receptors on the tastebud cells called sialic acid receptors, and thus speed up the degradation or breakdown of those cells. The virus also attacks a high number of other receptors in the mouth and on the tongue, and the resultant inflammation can affect taste.89

Several factors can contribute to a reduced sense of smell and taste. These include ageing – as we age, our senses of smell and taste naturally decrease – as well as some illnesses such as depression and sinus infections. Concussion and some brain injuries can also be associated with a loss of smell. Genetics play a role, too.90 Your doctors should consider all of these factors in your diagnosis.

During acute Covid, the nose has some of the highest viral loads of the entire body – which is why the test for Covid uses a nasal swab. Once the virus enters the smelling cells or the cells around them, it can travel into the brain. The virus also occurs in high concentrations in the mouth and salivary glands, and may infect the tastebuds or the support cells around the tastebuds, causing poor sense of taste, an absence of taste or disordered taste. Many people in the acute phase of Covid and those who suffer from Long Covid report having xerostomia (dry mouth), which affects dental hygiene. This can be due to the impact of the virus on the salivary glands, but can often be a secondary effect of other illnesses such as diabetes or the medications used to treat acute Covid.


Up to 1.6 million Americans have lost their sense of smell as a result of Covid,91 while in one Australian study,92 34 per cent of people continued to complain of loss of smell up to 83 days after acute Covid.



Loss of smell is therefore one of the most common symptoms of Long Covid. For many people, such as those in the emergency services or the food or hospitality industry, losing their sense of smell or taste puts their job at risk.

One study compared those who’d had Covid to controls of the same age and gender who had not had Covid. Of those who’d had Covid, 46 per cent said they had problems with their sense of smell compared with only 10 per cent of the controls, while 7 per cent of people who’d had Covid had no sense of smell at all. In the same study, 27 per cent of those who’d had Covid said they had lost their sense of taste, compared to 10 per cent of the non-Covid controls.93

The researchers followed the same group for another year and found that 3.2 per cent of those who’d had acute Covid continued to experience disturbances in their sense of smell after two years.94 In one study, however, all had regained their smell at three years.95 Abnormalities in taste, however, seemed to have resolved within two years.

In other words, more than 30 per cent of people who have had Covid will have problems with their sense of smell for up to one year, while about a quarter of people who have had Covid will have problems with their sense of taste for up to a year. Sense of taste seems to return within two years, and the proportion who have problems with smell decreases significantly in the second year, so that only about 2.3 per cent have no sense of smell at two years, and it is likely that by three years all will have recovered their sense of smell.96

MANAGING LOSS OF SMELL AND TASTE

Various treatment options have been explored in an attempt to restore sense of smell. Steroid sprays (both inhaled and oral) have largely been shown to be ineffective97 (though one small Iranian study supported using steroid nasal spray for three weeks).98 Non-steroidal anti-inf lammatory drugs such as ibuprofen and aspirin are often used, but there is not enough research on their efficacy in smelling disorders in Long Covid.99 Other suggested treatments, such as zinc sulfate drops and vitamin A nose drops, have not been proven to work, and caffeine has been suggested but not yet extensively studied.

The antioxidant alpha-lipoic acid has been shown to improve sense of smell, but it has a number of side effects, including headaches and feeling unwell. The British Rhinological Society advises only using it for two weeks if all other symptoms of Long Covid, apart from loss of smell, have not resolved.100 One small study showed that sodium citrate nasal spray can be of some benefit, but it cannot be recommended yet.

The asthma medication theophylline, administered either orally or as a spray, has been tested in one small randomised controlled study but showed no benefit.101 As theophylline has significant side effects, it cannot be recommended. Omega-3 fatty acids have been shown to protect the sense of smell following brain surgery to the base of the skull near the smelling cells,102 but one study found that the benefit is no greater than that of a placebo.103

Of all the treatments that have been tried, the one with the most evidence for effectiveness is olfactory training.104 This is a system of retraining your sense of smell using four strong odours – phenylethyl alcohol, eucalyptol, citronella and eugenol – and sniffing them several times a day for three months. You then change to another four strong odours – menthol, thyme, mandarin and jasmine – for three months; and then another four odours – green tea, bergamot, rosemary and gardenia – for the last three months. This method yields quite good results but as it takes nine months to complete, it’s not a quick fix.105 Some programs involve longer training times, while others are shorter.106

A small observational study on the use of an antibiotic called tetracycline showed promise for loss of taste,107 but to date no validated successful treatments for loss of taste in Long Covid have been published.108



RUBY’S STORY

‘If I can’t smell the fish, how do I know what to buy?’

Ruby is a 42-year-old mother of two who works as a chef in her own restaurant. When she caught Covid in 2021, hers was a relatively mild illness, with a loss of smell, a runny nose, coughing and fatigue. After two weeks off she went back to work, but she still felt fatigued and her sense of smell had not returned. This affected her sense of taste, too, to the extent that instead of relying on her cooking experience and instinct as she usually did, she resorted to pulling out her recipe books and measuring ingredients. She had totally lost confidence and needed help in the kitchen. She started to rely on the look of the fish and seafood rather than smell for judging freshness, and she worried that she might make a mistake. Her husband came with her to the markets and saw how difficult it was for her.

When Ruby started losing weight – since she couldn’t taste much of the food she ate, she lost interest in eating – her family urged her to go to the doctor. Her GP arranged for her to commence ‘olfactory training’ with a clinical nurse and a dietitian in an attempt to retrain her tastebuds.109 The process, devised by the UK charity AbScent, involved Ruby smelling four intense odours twice a day for 12 weeks.110 One of the odours needed to be a floral smell (rose oil, gardenia), one an aromatic or spicy smell (such as cloves), one a resinous smell (eucalyptus, pine) and one a fruity smell (lemon, mandarin, etc.). At the times she sniffed the odours she was to try to imagine what those smells should smell like.

Ruby started the program, substituting some of the spices she cooks with, such as cumin instead of cloves and thyme instead of eucalyptus. She also added chilli and lime juice to some of her own food to make it more palatable for her. She was able to taste those flavours as well as pepper and salt. After about six weeks she could smell rose and cumin, so she switched to other smells. Ruby’s sense of taste has mostly returned, and her sense of smell continues to improve. She no longer needs help in the kitchen and has regained her confidence.



Sleeplessness

Sleep problems can be part of Long Covid. They include not only being unable to fall asleep or having interrupted sleep (insomnia), but also conditions that occur during sleep, such as sleep apnoea.

Our sleep patterns are determined by a hormonally driven cycle called our circadian rhythm. It is related to our sunlight exposure and brain chemicals, including the hormone melatonin. If our melatonin levels are upset, it has an impact on many other organs and hormones in our body.111

Many people with Long Covid report disturbed sleep; it’s one of the five most common symptoms.112 In one Italian study of 270 people with Long Covid and 113 who did not have it, those with Long Covid showed greater alterations in sleep, including lower quality of sleep, higher daytime sleepiness, daytime naps, insomnia, sleep apnoea and nightmares.113 They found that those with Long Covid who had more severe initial Covid and encountered social disadvantage – i.e. were older, female, unemployed, had higher financial stress – were more likely to experience sleep alterations. The researchers found those who suffered from more symptoms with their Long Covid, those who had associated psychological issues and older people seemed to have more severe sleep alterations.

Most researchers agree that the virus attacks the nervous system and brain,114 where a number of hormones and chemicals are produced that determine our sleep patterns and circadian rhythms.115 This can affect dreaming and alter sleep patterns. The pineal gland that produces melatonin is located deep within the brain. There is some evidence that treatments using melatonin might improve outcomes for COVID-19 patients116 in intensive care.117 It is a drug with few side effects.118

The psychological impacts of Long Covid, lockdowns and acute Covid can also affect sleep patterns through disordered levels of other brain chemicals, such as serotonin. Further problems with the autonomic nervous system can also affect sleep, and may lead to daytime naps and disordered sleeping patterns.


Sleep apnoea

Sleep apnoea is a condition that prevents healthy, sound sleep. During sleep, the throat muscles and other tissues become so relaxed that they collapse and cut off the airway. This restricts proper breathing in and breathing out, until the carbon dioxide level in the blood becomes intolerable and the body wakes up to take an almighty breath. For someone listening, this sounds like choking and gasping.

This occurs over and over again, up to a hundred times per night, which makes it impossible to get a good night’s sleep. People with sleep apnoea tend to feel pretty tired throughout the day and have difficulty concentrating. In many cases they fall asleep halfway through mundane activities and even at the wheel of a car.119 Sleep apnoea can also cause lung damage, high blood pressure, depression and anxiety, and headaches. Diagnosis requires a sleep study in a lab (or sometimes at home) with special monitoring gear.

Treatments range from wearing a simple dental device to consulting an ear, nose and throat surgeon. Most people, however, use an Australian invention at night called a CPAP machine – a breathing device attached to a small mask worn over the nose.120 This treatment can restore refreshing sleep, giving you a lot more energy during the day. It also prevents further damage to the lungs and decreases the risk of car accidents.

Sleep apnoea is a risk factor for acute Covid,121 and during the pandemic was associated with severe disease, ICU admission, mechanical ventilation and a higher risk of death. People with sleep apnoea might therefore be at greater risk of developing Long Covid. In a French study published in 2022,122 people who had sleep apnoea had more persistent Long Covid symptoms at 12 months, worse blood results for diabetes and cholesterol, worse blood pressure management and a greater likelihood of persistent abnormal lung function.



MANAGING SLEEPLESSNESS

The treatments depend on the contributing factors. Your primary healthcare practitioner, respiratory physician or a Long Covid clinic needs to assess your symptoms to find out what might be contributing to the sleeplessness.

You may be asked to fill in a questionnaire about sleep apnoea. In our clinic we use the STOP-BANG123 questionnaire.124 If this indicates that you may have sleep apnoea, you will need to undergo a sleep study with a respiratory physician.

Good sleep hygiene is crucial, and most Long Covid clinics will provide detailed advice on how to manage your sleep hygiene. This includes:


	sleeping in a dark room without a light source or night light

	removing any ongoing noise that you can control, such as a radio or TV, though some people need calming music if they tend to wake up and get anxious

	having a cool room (18–22 degrees), and a dry and comfortable bed

	turning off or muting all devices

	trying a relaxing activity before sleep, such as a warm shower or listening to calming music

	avoiding caffeine, alcohol, nicotine and other drugs a few hours before bed

	trying not to drink a lot of liquid just before bed

	getting into a regular sleep–wake routine if you can

	exercising during the day

	avoiding daytime naps if possible

	only going to bed when you feel sleepy, not when you feel wired

	if you’re a shift worker, trying not to have a big meal before going to sleep, and trying to wear sunglasses on the way home or wearing earplugs to bed

	if you can’t sleep after 30 minutes, getting up and doing something relaxing until you feel sleepy. Avoid nicotine, alcohol or caffeine. Then try to sleep again.



If you have a mental health issue that could be impacting your sleep, such as depression, anxiety or PTSD, you should make sure your condition is explored and treated.

Some of the medications used to treat sleeplessness, such as melatonin and antidepressant medications, have been shown to have an anti-inflammatory effect on nerves.125 Some antidepressants can boost melatonin levels in the blood,126 which could be helpful.

It’s important to treat sleeplessness, as it affects fatigue and brain fog as well as return-to-work rates and mood. It’s a critical area to try to get right, as it can have a profound effect on many symptoms.



REBECCA’S STORY

‘I just feel trashed all the time. I can’t keep my eyes open during the day. I can’t focus on anything.’

After contracting Covid, Rebecca, aged 63, had widespread pain and fatigue and, unable to work, she was bedridden for almost a month. As her symptoms persisted, her sleep deteriorated and her cognitive functioning got worse. When she came to our Long Covid clinic seeking a diagnosis, our initial assessment revealed that she had several health conditions that put her at risk of sleep apnoea: she smoked, she was slightly overweight, she had been taking medication for type 2 diabetes for years, and she was on blood pressure medication.

One of our specialists referred Rebecca for a sleep study, and she was eventually diagnosed with sleep apnoea. She started to use a CPAP machine (a breathing machine worn at night), and her sleep improved immediately. Her other symptoms persisted, however – fatigue, cognitive impairment and mental health problems. She responded well to treatments with our psychologist to improve her fatigue and anxiety, and our physiotherapist gave her some gentle stretching programs to try. She is making progress and will be looking for work again in the next few months.



______________

Working on your symptoms is one thing, but staying positive and taking a front seat in your treatment is another. Long Covid can be frustrating, so it’s important to manage your mindset in order to feel the best you can and get the most out of your treatments. In the next chapter you’ll see how to do just that.




CHAPTER 6

Managing your mindset

When you’re experiencing fatigue and brain fog, even a local appointment can seem insurmountable. So how can you deal with your Long Covid illness while keeping all your medical appointments, doing the things you absolutely need to do, minimising your fatigue and pacing your activities? It can all seem so onerous, so how do you persevere? The answer is largely one of mindset and finding the energy to be your own advocate.

Managing the uncertainties of Long Covid

People living with chronic illnesses and disabilities manage a level of uncertainty every day by developing a number of coping skills. Living with Long Covid is similar to dealing with a number of other chronic conditions in that your ability to function varies from day to day. Sometimes that’s within your control but often it’s not. Many people accept that there will be a level of uncertainty because the natural course of their illness is unpredictable and variable. This acceptance helps them stay in the present and take things one day at a time; to understand that if they have a tough day today, tomorrow might be better; and to remember that if they have a good day, they should just try to enjoy it and avoid predicting what might happen in the future.

In the medical context, uncertainty can be thought of as either ‘intrinsic’ or ‘information driven’.1 Intrinsic uncertainty is an underlying part of clinical care: there are great variations in human beings, there are variations in the way diseases such as Long Covid affect different people, and there are variations in the responses from healthcare workers and health systems. Information-driven uncertainty results from knowledge deficits. In Long Covid, information-driven uncertainty derives from the lack of scientific data on the condition and the impact this has on patients, and from the confidence levels of health professionals treating people with Long Covid.

If you’re living with Long Covid your concerns are entirely reasonable. You might worry about the lack of information on how long you will feel this way and you could fear it might never end. You could be concerned about the risks of repeated infections perhaps worsening your condition, and that your condition makes you more vulnerable to repeat infections. You might also worry about your work and livelihood. And if your child has Long Covid, you naturally worry about their future.

All of these fears are well founded, and your concerns should be heard and understood by medical professionals. Try to take reassurance from the fact that although Long Covid is an emerging area of science, many countries are pouring a lot of resources into developing greater understanding and finding better treatments or possibly even a cure. Ever more reliable information is emerging about how long the symptoms will last. The good news: it does seem that Long Covid symptoms will eventually resolve in most cases.2

Receiving up-to-date information from your health practitioners is a good way to manage some of this uncertainty, so make sure you ask questions if this information doesn’t come to you automatically (see Working with your health professionals, here). Bear in mind that unsubstantiated information can often worsen feelings of uncertainty. So when you’re looking for information on your own, seek out reliable sources, such as government websites, Australian COVID-19 guidelines, and your doctors. If engaging with social media makes you worried, just stay away from it.

If you’re concerned about day-to-day living, your medical team can speak or write to schools, employers, financial institutions or landlords to confirm that you have a medical condition that can affect your ability to work and earn an income. This simple intervention can often alleviate some worries and fears.

In the UK, studies have found that managing the uncertainty of Long Covid is one of the biggest issues.3 Through studies like this, the UK National Health Service (NHS) has planned and developed its Long Covid response, which includes peer-support groups, multidisciplinary rehabilitation clinics, and education for GPs and other primary healthcare practitioners. Listening to people with lived experience of managing Long Covid has helped the NHS to organise an effective response.

As a patient, it’s important to find practitioners who will listen to you and be your ally rather than assume they know better.4 This will go a long way towards helping you gain better control of the psychological consequences of living with uncertainty.

Once you have a comprehensive assessment and a plan for treatment, you and your health professional can decide whether you need access to more information or more support.



Ways to help manage the uncertainty


	Tell your GP, doctor or nurse practitioner that you don’t expect them to have all the answers but you would like them to help you find as many as possible.

	Regularly reassess your thoughts about your risk and your outcomes, and discuss them with your healthcare workers or friends and family.

	Read up on and try to participate in some peer-support groups. Speaking to others going through the same issues, either face to face or online, can be helpful and reassuring.

	Be mindful that, depending on their source, statistics and what’s reported as science may not always be accurate. Make sure your information comes from reputable sources (e.g. websites from federal or state governments, from official healthcare associations such as Lung Foundation Australia, and from medical colleges such as the Royal Australian College of General Practitioners).

	Try to stay in the present and try not to predict the course of your illness.

	Don’t wait for certainty. Just try to manage your own responses and accept that you might have to live with a degree of uncertainty.





Working with your health professionals

SETTING GOALS

Before you see a doctor or health professional, think through what you would like to get out of your appointment, so you can develop some treatment goals. Share these goals with your health professional so that both of you are clear on what you’re trying to achieve. If you know what you want out of the consultation, you will have a better interaction and you will at least know what help the doctor can offer you to achieve your goal.

As a doctor, I know what I have in my toolkit that will help you. I know what I can do to assist and I know what my colleagues can do and how to harness their help. Naturally, people often want a miracle cure, but Long Covid isn’t like that. Recovery is always slow, measured and paced, and always takes months. If your health professional has a clear idea of your goal, they can discuss your expectations and give you information about how to achieve it.

Leading up to your appointment or while you’re in the waiting room, jot down your answers to these two questions:


	Why am I seeing this doctor?

	What do I want to get out of this appointment?



TAKING AN ACTIVE ROLE

Since the early 2000s, easier access to information via the internet has empowered people to work collaboratively with their doctors, not only having more detailed conversations about treatments, but also discussing information and misinformation.5 An estimated 60 per cent of people visiting a health professional first search online for information about medical conditions and treatments,6 so it’s reasonable to discuss any information you’ve read with your health professional.

The Australian government has issued the Australian Charter of Healthcare Rights.7 As a partner with your health professional, you have the right to:


	ask questions freely

	have open and honest communication

	make decisions with your health professional – which means you have the right to be offered some choices

	include people who you would like to help you with planning and decision-making.



Again, the best way to approach this is to prepare for the consultation and turn up with a clear agenda. Prepare a list of points you would like to cover.

Whatever the reason for your visit to a doctor, the Royal Australian College of General Practitioners suggests that you keep a symptom diary8 so that you can give your doctor data about when your symptoms are at their worst.

Shared decision-making means you can expect good communication and rapport, explanations of each of the treatment options, and evidence on their risks and benefits. You can also expect information on the practicalities of each treatment, such as cost, travel and the time it will take to see results.

The Australian government advises people to use decision aids. These brief guides for specific conditions list treatment options, the benefits and risks of each, and how to weigh them up to make your own informed decision.9 These can be online programs or written information to assist you either before or after the consultation to make decisions that are right for you.10 So far, the Australian government has created decision aids for a small number of conditions, such as osteoarthritis.11 Internationally, patient decision aids have been developed for acute Covid that relate to outbreaks in a nursing home12 and when to self-isolate.13 As yet, however, none have been developed for Long Covid.

In the UK, the British Medical Journal has published an advisory for general practitioners on communicating with people who have Long Covid. It suggests that patients ask the following questions:14


	what can my GP or primary healthcare practitioner and their team do for me?

	what investigations should I have?

	what treatments are available?

	how do I know if I’m getting better?

	when will I get better?

	do I need to see a specialist?

	what if I’m not getting better?



Making notes during the consultation is also a good idea, and will help you feel like you’re part of the decision-making process.

Most doctors will be pleased that you’ve thought through the reasons for your consultation and that you want to be part of the team that’s managing your condition.



Ways to take an active role in your recovery


	Establish a relationship of trust with your therapists (physiotherapist, psychologist, occupational therapist, etc.). You may need to visit more than one health professional to find the right one for you.

	Read all the educational material and resources given to you.

	Keep a symptom diary so you can track and monitor how you feel.

	Make sure you talk to your health professional if there’s something in your home program that you don’t understand or you feel is unrealistic.

	See your health professional regularly to monitor your progress so that you can both revisit your goals as you improve.

	Make sure you can contact your therapist easily if you deteriorate or need further advice. Ask them about direct messaging, email and telehealth.







CONNOR’S STORY

‘The brain seems to be working again but it’s all a bit basic – slow for me.’

Connor is a 29-year-old naval seaman and a keen rock climber and diver. He caught Covid in February 2022, with symptoms of fatigue, cough and breathlessness. But it was only when he returned to work three weeks later that he noticed the brain fog. He took ages to understand what tasks he had to do, he often lost the thread of a conversation, and he kept losing things like his mobile phone. He also noticed that he’d lost his sense of smell, which was a concern in his line of work due to its possible impact on safety. He would occasionally drag his right foot when walking, and he had a tingling in his face and joint pains around his body. This was making him worried and he was having trouble sleeping.

He saw a respiratory physician and a neurologist, who both agreed he had Long Covid. When he was assessed at the Long Covid clinic, Connor was still going to the gym five days a week and working part-time. He felt exhausted, and the tingling in his face and the various pains in his limbs were worse after each session in the gym.

His initial cognitive test results showed problems with short-term memory, concentration, attention and executive functioning, so he was referred to a neuropsychologist. Another round of testing showed mild impairment and ongoing problems with attention, speed of thinking and the ability to learn a new task. The psychologist gave Connor a few tips on how to deal with this: give himself more time to complete tasks, break down tasks into their basic parts and finish them one at a time, take notes and set reminders on his phone.

Connor was of course keen to get back to diving, and he asked about some research on hyperbaric oxygen (usually used to treat divers with the ‘bends’) as a treatment for brain fog associated with Long Covid. Some preliminary studies had suggested good results, but later studies showed significant safety risks,15 so any use of hyperbaric oxygen outside of an official research study was going to be extremely risky, and tricky to fund and organise. The clinic recommended that Connor not return to diving until his rehabilitation was complete, and he acknowledged that he needed to be mentally sharper first. He was put on a graduated return-to-work plan, with a focus on completing tasks in longer timeframes.

At the same time Connor saw an exercise physiologist, who helped him slow down his exercise program, starting him on swimming, yoga and Pilates rather than weights and endurance training. He completed an online psychology program on anxiety and sleep hygiene, and commenced a medication for nerve pain. He also undertook an olfactory recovery program to retrain his sense of smell.

Four weeks later, Connor reported a significant improvement in his pain and sleep quality. He had slowed down his exercise program and, although he was disappointed at losing his endurance and fitness, he had noticed improved fatigue levels. The nerve pain medication was wound down over a couple of weeks, and a schedule was put in place for him to return to diving using a supervising buddy system, with regular checks of his condition at shallow depths before going any deeper.

Around four months later, Connor returned to work and his mental sharpness was up to 80 per cent of usual. His sense of smell was back to normal, but he still used the techniques he’d learned to battle fatigue. He continues to dive and has done some deeper dives without incident.



Managing pacing

Pacing (see here and here) is the most active part of your self-management. You need to learn pacing skills so you can gradually return to work and activity. Many people think that if they feel good one day they should get back into work or other activities, but then they’re completely unable to do anything the next day, which disappoints them and makes life harder.

The hallmark of pacing is planning your activities, making sure that you only do the activities that matter to you and that you do them during periods of the day when you have more energy. As you get better at pacing, you will find that you can do things for longer without feeling exhausted. At that point you can extend the amount of time you dedicate to activities or work.

Many people do start a return to usual activities earlier than they had planned, because of the pressing needs of others, a feeling of not wanting to disappoint, or simply a frustration at having to be so inactive. If this is the case with you, you might find yourself completely exhausted and spending all your time recovering and being fearful of the next day’s activities. In these situations, you must find the energy to be assertive and advise people of your needs.

Sometimes, however, the distraction of being active can help you feel more buoyant and less fatigued. While this is great, it can also be a bit misleading, as it will more than likely lead to an energy crash. When you’re pacing, any increase in activity should generally be measured and gradual. It’s always worth talking to a health professional for objective advice about increasing your activity. See them again after two to three months, for feedback on any improvements and for further advice. If you’re not improving and you need more time, simply reassess in another two months. Always bear in mind that you need to gauge your improvement in terms of months, not weeks, at a time.

If things are not improving after several months, check back in with your health professional.


What you can do to help with pacing


	Remind yourself that you have a chronic illness and that your symptoms might persist for a few months.

	Prioritise the things that are most important to you and say no to the things that can wait.

	Adopt a gentle approach to movement and activity, and limit the amount of exercise you do initially, with an aim to build it up slowly over the coming months.

	Tell people at work that you have to slow down for a few months while you recover, and arrange your schedule to work from home as much as possible.

	Prioritise time every day to practise the techniques you’ve learned for managing your symptoms.





SUPPORT FROM OTHERS

One of the things about Long Covid is that it’s a largely invisible illness. When you have it, you don’t necessarily look any different. It’s not like you’ve lost a limb or have a cast on your arm. Fatigue or cognitive impairment is often subjective; it’s hard to show people that you’re fatigued, because the only way you can do that is to complain about the symptom.

But support from family and friends is crucial. Be honest and open with trusted, close family and friends and ask them for their support. Asking for help when you need it is a strength and will help you manage your condition rather than being controlled by it. Try to surround yourself with people who will listen to you and encourage your efforts at self-management rather than offering you well-intentioned but occasionally misguided advice.

Online support groups may also be a good way of connecting with others who are dealing with similar experiences. Online support can be a lifeline, particularly if you’re too fatigued to leave the house. There are several Facebook groups, both Australian and international, for people with Long Covid and/or their carers. You should be aware, though, that some Facebook groups do not have clear rules preventing misinformation from being discussed. Check to see if the groups you’re joining have people moderating them. The Long Covid Kids New Zealand Facebook group16 also has an immunologist, Dr Anna Brooks,17 to answer questions.

The UK Facebook group called Long Covid Support Group, run by a charity called Long Covid Support, monitors all information posted on it. There has been mention of an Australian version of this group but at the time of writing it is yet to form. Currently there are two Facebook groups that focus on Australians with Long Covid; they have open communication but no moderator. One of them, Australian Long Covid Collaboration Group, does, however, allow allied health workers, doctors, nurses and other healthcare workers caring for people with Long Covid to join. The Victorian government and academics/researchers also post on this page. The other, Australian Long Covid Community Group, is for people with Long Covid only. Both have research and information about Long Covid and ME/CFS (chronic fatigue), as well as interesting articles and accounts of personal experiences.



What you can do for your mental health


	Understand that accepting help is a strength not a weakness, and that managing your mental health will improve your physical health.

	Accept that your mind and body are linked and that what’s happening to your body will affect your mind and therefore your mood and your worries.

	Make sure you see a mental health professional if you’re struggling. It’s well worth discussing with your GP, or primary healthcare practitioner; they may be able to activate a mental health treatment plan, which can give you access to a psychologist using your Medicare entitlements.

	Learn techniques that help you to sleep, calm down or stop ruminating over unhelpful thoughts.

	Prioritise giving yourself time every day to attend to your mental health.

	Be kind to yourself and try not to put yourself under pressure.





Caring for someone who has Long Covid

Caring for someone with a chronic disease that doesn’t seem to have a definite end point can be challenging. So many carers get anxious and frustrated about how long recovery takes. While, to our knowledge, Long Covid isn’t a permanent disability, it can make people temporarily unable to function. It can force some partners into a role they were never prepared for, and they may need time to grow into it. So it’s reasonable to talk about that and give yourself time, as a carer, to adjust and take on new responsibilities.

You can help your loved one by reading up on the condition and attending appointments with them or asking to be linked in by phone if possible. The most important thing is to offer to listen: let them talk about their illness or their symptoms. Remember that their frustration is not with you but with their condition, so don’t take it personally.

As a carer, you need to look after yourself too. Keeping active, eating properly and making sure you have some relaxation time on your own will all help.

SUPPORTING A FRIEND WHO HAS LONG COVID

The most important thing to do first is to offer to listen and to be supportive. Let them talk about their illness or their symptoms. Scepticism and disbelief will be the wrong thing to express, and if you have doubt, it’s best to set it aside and just listen.

Putting yourself in their shoes can help, and imagining how their symptoms might feel is simple to do. If you know your friend is a bit fussy, imagine how hard they might find it to leave dirty dishes in the sink, day after day, because they are too tired to clean up. If your friend prides themselves on their work, imagine how tough it must be for them to take time off, to ask their boss for leave or to call customers and disappoint them about not completing the work promised.

Offering to help when you can is great, even if it is something small, like picking up some groceries for them or accompanying them on their walks or other exercise. Little gestures of understanding, like checking in with them to see if it’s all going as well as possible, are very valuable.

You could try reading up on pacing or asking them how they are managing the pacing situation. They could find this a great relief, particularly if they’re struggling with it. They might also occasionally give you a mouthful, so don’t be too surprised if they express their frustration in this way. It’s always important to remember that their frustration is not with you but with their situation and condition. So let them vent. Other times, they may be sad or tearful. Those feelings are natural and not to be feared. Simply allow them to be expressed and try not to rationalise.

Mostly, however, you will probably find them keen for feedback on how they’re prioritising their activities, and on ways to be more assertive when saying no to people.

If your friend seems lonely or to lack other supportive friends, it might be worth suggesting online support groups (see here) if they haven’t looked into these already. Another simple thing you could do is introduce your friend to another person you know who has recovered from or is currently managing Long Covid.

Finally, being encouraging and supportive of them as they manage their recovery is something tangible you could do. Help them find material to read, and support them in getting help from doctors and other health professionals such as physiotherapists and psychologists.

______________

Every aspect of Long Covid can take a toll on your mental health. It’s important to remember to take care of yourself, try to have patience with your limitations, and be your own advocate in the medical sphere. If you need help, don’t be afraid to ask. Asking for help from friends and family can not only make them feel less helpless, but it can also improve your relationship with them.




CHAPTER 7

Experimental Long Covid treatments and how to approach them

So far, rehabilitation is the only proven treatment for Long Covid, although studies into other treatments are ongoing. The Australian government has offered a $50 million program to encourage researchers to collaborate on studies into the impact of Long Covid,1 its causes and possible treatments. It follows a similar program in the US called RECOVER,2 while in the UK3 there are the LOCOMOTION and STIMULATE-ICP studies. In all three countries, people living with Long Covid have been asked to participate in research groups.4 In the US and the UK, participants are involved in studies looking at the roles of antiviral medications,5 rehabilitation and health systems.6 In Australia, a study looking at medication for the heart and lung complications of Long Covid has commenced.7

The road to approving new drug treatments

Determining the accuracy and effectiveness of drugs is difficult. Before a particular drug or substance can be approved for use by humans, a number of rigorous scientific studies must be completed.

The first step is to establish that there’s a problem needing a solution. Articles published in reputable journals need to show that the illness has a significant impact, that a substantial number of people are affected by it,8 that it lasts more than a short time and/or that it doesn’t quickly go away by itself,9 that many people suffering from it are developing temporary disabilities requiring care,10 and that it is affecting society in some way, such as a loss of business productivity through absenteeism.11 Once these facts have been established – as they have been with Long Covid – researchers are more likely to attract funding for research.

The next part of the medical scientific method is to determine what’s causing the illness, or at least what the physiological hallmarks of the illness are. There are careful studies to discover what we call biomarkers, parts of our biology that are regularly and reliably different from the norm in people affected by a particular illness. This involves comparing the blood tests, X-rays and other careful clinical observations of people who have Long Covid with those of people who caught Covid but didn’t have persisting symptoms. Once we find biomarkers in people with Long Covid, such as particular aspects of the immune system, we can then think about ways to try to restore normality.

If the treatment choice is a drug that has already proven to be safe for use in humans for other illnesses, we can go straight to human experiments researching its effectiveness in Long Covid. But we have to use the doses that have previously been deemed safe and we have to be aware of known side effects or allergies.

If a new chemical is suggested, the research follows a more complicated path. The chemical needs to be tested for its effect on cell cultures, and if this works then it’s tested in small animals (such as rats) with illnesses that mimic Long Covid; and then in larger animals. If it’s proven to be safe and effective in animals, then further safety and dosage studies have to be done in humans. Then larger randomised clinical studies in humans must be completed. Only about a third of medications found to be effective in animals are effective in humans12 and, at best, the results are unpredictable.13

The cornerstone of valid medical scientific evidence is the randomised controlled double-blinded trial. Participants are allocated to receive the test treatment or a placebo (a dummy version with no effect) completely by chance. This random allocation of people as either test subjects with the real drug or control subjects with the placebo is usually done using a computer.14 The allocation has to remain a secret until the study is completed, so there is no bias, unconscious or otherwise. Once all the data is in, the researchers analyse the results to see if the drug worked or not. If it seems so, other trials are completed to see if they can replicate the findings.

In other words, the approval of new drugs is a protracted and laborious process, and is very carefully overseen by data-monitoring boards, ethics committees and external auditors, all of whom check the trial is sticking to all its protocols and processes.
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Fig 10: The road to approving new drug treatments

Sometimes people faced with immediate need, frustrated at having to wait for research outcomes, are compelled to try treatments for themselves.15 Right now, people are trying medicines, devices, vitamins, complementary and alternative treatments, and backyard remedies to see if they will help them recover from Long Covid.

Taking part in a clinical trial

Australian guidelines from the National Clinical Evidence Taskforce COVID-1916 advise people with Long Covid not to try unproven treatments unless they are a participant in a research study.


The guidelines specifically advise people with Long Covid against a number of medications and treatments (see here), such as ivermectin, naltrexone, hyperbaric oxygen, fluvoxamine and metformin, as well as vitamins (see here).



In July 2023,17 the Australian government opened a competitive bid for funded research into Long Covid, but studies that look at specific new treatments will have to wait until some of the more basic research is completed. That will help researchers decide which treatment trials might be best to start and how they should be conducted.18 In the UK, a number of trials have already started and are recruiting participants.19



Four levels of research studies

The National Medical and Research Council categorises research studies according to four levels of evidence20 relating to their scientific accuracy, their consistency of results, the potency of their clinical effect, and how well they apply to individuals and the Australian healthcare system.


	Level 1 is the most trustworthy type of evidence you can read. This is a systematic review – in other words, a review of all the research trials to date. This means researchers have read all the studies published on the subject, analysed their combined results, and come to conclusions about the overall success of the treatment.

	Level 2 is a randomised controlled trial. These are trustworthy too, but can occasionally be inaccurate, depending on factors such as the number of participants (more is generally better), the location (a particular region of the world), or the participant population itself (e.g. only children or only English-speakers). This is why more than one trial needs to be conducted and analysed before any decisions about the safety and effectiveness of treatments can be made.

	Level 3 is an imperfect randomised controlled trial – these are less trustworthy, as there may be issues with things such as a lack of randomisation or timelines that introduce bias and skew the results.

	Level 4 is the least likely to be accurate. These trials are pilot studies done simply to decide whether it’s worthwhile doing a Level 1 or 2 study.



Another type of study is a case series, which examines a set of people with the illness who have tried particular treatments, and compares their condition before and after the treatment. But these studies aren’t great scientific evidence, because the results from these patients haven’t been compared with those of other patients who do not have the illness.



YOUR RIGHTS AS A HEALTHCARE CONSUMER

If the cost of a treatment is reasonable or free and trying it doesn’t require you to do something impractical or dangerous, you have the right to consider it. Most treatments will have an effect within three weeks, after which you can assess them and weigh up their benefits against their costs.

As a health consumer, you have a number of rights,21 including:


	access – to obtain the services you want

	safety – to receive safe healthcare in a safe environment

	respect – to be treated with dignity and respect and have your cultural beliefs respected

	partnership – to have open and honest communication; to have another person with you if you want them to help you in decision-making; and to be involved in deciding what treatments you will take

	information – to receive clear information about the risks and benefits of particular treatments, and about costs, waiting times and services; to have access to your health information; and to be told if something has gone wrong during your treatment and why

	privacy – to have your private information kept secure and confidential

	feedback – to be able to make a complaint to the healthcare complaints authority in your state or territory.



Your healthcare rights apply to your interactions with all practitioners who are registered with the Australian Health Practitioner Regulation Agency (AHPRA),22 which includes all doctors, nurses, allied health therapists, dentists, optometrists, Chinese medicine practitioners, chiropractors and osteopaths.

It does not cover a variety of alternative or complementary practitioners, including naturopaths, aromatherapists, Ayurvedic medicine practitioners, some counsellors, psychotherapists, hypnotherapists, massage therapists and reflexologists. These practitioners are still legally responsible for giving clear information, obtaining consent for treatments, attending to your privacy, and giving you accurate and truthful information about their therapies.23 As yet, however, they are not regulated by the AHPRA. Any complaints about treatment must be directed to the practitioner. If the practitioner makes false or misleading claims, you can direct your complaint to the Australian Competition and Consumer Commission (ACCC).24 For a practitioner to be a member of their professional association, they usually have to have a qualification, follow standards and abide by a code of ethics, so that may give you greater confidence about their practice.

THE PLACEBO AND NOCEBO RESPONSE

If you’re thinking about trying treatments for Long Covid that may be off label (i.e. used to treat a condition they were not intended for) or unproven, you need to be aware of the placebo and nocebo responses, so that you can be sure that it’s the treatment that’s helping you get better rather than your own efforts, conscious or not. It’s also important for you to know whether any treatment that’s being researched is being compared to a placebo, otherwise you will never know if it really works.

The placebo response refers to all health changes resulting from administering an inactive treatment, including improvements in overall health and/or changing the natural course of an existing illness. The term ‘placebo’, which is Latin for ‘I shall please’, was first used in the 1950s, and refers to pleasing effects from an inert or inactive substance or medicine. Another term was also introduced – ‘nocebo’, Latin for ‘I shall harm’ – to refer to a noxious effect from an inert or inactive substance.25 Both effects were noticed when randomised controlled trials were run in blood pressure studies and people in the control group who were given the placebo tablets – something like a dummy tablet or a sugar tablet – started noticing effects such as improved blood pressure.26 At the same time, some people started to report headaches or nausea (nocebo effects) from the same dummy pills.

When researchers studied the characteristics of these responses, they found that placebo treatments delivered by injection or via a procedure yielded a greater placebo response than those delivered by tablet.27 What’s more, a coloured tablet worked better than a white one; and when people were given dummy tablets and asked to pay for them, the more expensive they were, the better the placebo response was. If the dummy tablet was discounted, it did not elicit such a strong placebo response.28 Surgery has also been shown to give a placebo response.29

When the control subjects in a ‘crossover drug trial’ for blood pressure medications were started on the active drug for two weeks and then, unbeknown to them, switched from the active drug to a placebo, then even with inactive placebo tablets, their blood pressure stayed down for two weeks. This was unexpected, given that each active blood pressure tablet only works for 24 hours. The placebo response is thus likely to last for at least two weeks.30

And the placebo effect doesn’t only happen in people taking a dummy treatment. Up to 50 per cent of the effectiveness of any active, real treatment can be attributed to the placebo response.31 The placebo response is a significant component of the effectiveness of all medicines.

In Long Covid, the placebo response appears to be affected by a number of factors:


	the expectations of the person with Long Covid and the treating health professional that the treatment will be successful32

	the therapeutic relationship between the person with Long Covid and their health professional: the better the relationship, the better the response33

	classical conditioning – that is, if the treatment has worked for you in the past for the symptom, then you’re likely to expect that it will work again34

	the context of the treatment – where it’s delivered, by whom and when it’s delivered.35 For example, if a doctor in a white coat who uses a machine to assist in diagnosis gives the treatment, then there is a greater placebo response.



So while part of every successful treatment has a placebo-response component, it may be partly attributed to our natural drive to get better. Sometimes it’s triggered by a treatment being started, sometimes by a therapeutic relationship that seems to work, and sometimes by the medicine or the rehabilitation itself.

The fact that there is a placebo effect is why we can’t simply trust anecdotal evidence. When someone tries an unproven treatment (alternative or not) and insists it works, they could simply be reporting the placebo effect.

How do placebos work?

In a study on placebos and nocebos in the treatment of back pain, researchers found that different parts of the brain switched on and off.36 For the placebo responses, the reward pathways in the brain were activated and the pain pathways slowed. This means that the brain chemistry changed and mimicked what happens when morphine is administered. In a nocebo response, the opposite occurred: a deactivation of the reward system and activation of the pain system.37 The placebo response has been seen in a variety of organ systems, including the gut, lungs and the immune system, where it has been shown to increase vulnerability to infection through immunosuppression (suppression of the immune system). In some studies, the placebo response has been shown to slow down the worsening of autoimmune diseases such as lupus and rheumatoid arthritis and of allergic reactions such as allergic asthma and contact dermatitis.38 So it appears that the placebo response actually makes beneficial, albeit time-limited, changes to the body.

QUESTIONS TO ASK BEFORE YOU TRIAL A TREATMENT

When trying a treatment suggested by a health professional, or when trying an alternative or complementary medicine, make sure you ask yourself and your doctors these questions.


	Has it been (or is it being) compared to a placebo treatment?

	What sort of previous research has been done to support its effectiveness?

	Have I been involved in the decision to try the substance?

	What is the benefit versus the risk?

	What is the benefit versus the cost?

	How will I know if it works?

	What is the target of the treatment?

	How long will I keep doing it before I decide it doesn’t work?

	What would have to happen for me to stop the treatment immediately?

	Will the treatment affect any of my current health conditions and medications that I’m taking?

	How much will it cost me and will I get any of my money back if I stop the treatment early?



‘N OF ONE’ TRIALS – PERSONALISED TREATMENTS

During the pandemic, health practitioners had no research to fall back on for the management of the new coronavirus, so many started to try a number of medications that had never been used before for viral illnesses. They were using them in an attempt to manage symptoms that were caused by the virus, but the drugs themselves were manufactured for different purposes. Very large numbers of drugs were tried in this off-label way, including antidepressants, drugs for gout and anti-worming medication.39 Research in India found that during the Covid pandemic, as many as 90 per cent of doctors used off-label drugs.40 The use of drugs in an off-label manner is not unusual. For example, semaglutide (marketed as Ozempic), is a drug manufactured for managing type 2 diabetes that many are currently using for weight loss.41

The ethics regarding the use of off-label drugs in human beings are laid down in the World Medical Association’s Declaration of Helsinki.42 It states that at times when there is no research available for the treatment of conditions, health practitioners and their patients can trial treatments for the purposes of ‘re-establishing health or alleviating suffering’, and that this needs to be done as part of research, where the results are recorded and, if appropriate, published to advise other patients and doctors.43

The decision to try an off-label drug or treatment is a matter for you and your doctor or health practitioner to discuss. While we can’t recommend the trialling of off-label drugs, there is a way for this to be done using a research method called an ‘N of one’ trial.

An N of one trial is an experiment that you and your health practitioner organise to see if a particular treatment can help your symptoms or not. If you’re thinking of trialling a treatment, make sure you undergo it with the guidance of a medical professional. Once you’ve asked all the questions here and received acceptable answers, you need to:


	agree that you will keep your health practitioner up to date with your progress and you will record any side effects from the treatment you might have

	agree on the outcome measure, when and how you will fill it in and where you will keep the results

	record the agreed measure before you start, so as to provide a baseline

	commence and continue the treatment for at least two weeks

	fill in the outcome measure again

	stop the treatment for at least two weeks

	fill in the outcome measure again

	restart the treatment for at least another two weeks

	fill in the outcome measure again and make an appointment to show your doctor.



This is an A-B-A approach to treatment (where A = treatment for at least two weeks, B = no treatment for at least two weeks, A = treatment for at least two weeks). It’s important to follow this approach, because the placebo response can make people feel like the treatment worked when it might not have done. This is called a false positive result. For this reason, trying the treatment a second time after a two-week break is a crucial test.

This approach helps you and your doctor determine if the treatment works for you. But it’s important to realise that just because it works for you, it may not work for other people, so recommending it to someone else might put them at risk. Because your N of one trial is taking place outside a formal research program, your doctor might not register it with a Human Research Ethics Committee, but you need to be aware that you can pull out of the study whenever you want.

You can also stop the treatment any time if you feel that it isn’t working or you’re bothered by side effects. If the treatment costs you money, be sure that you know whether you will forfeit any money if you stop the treatment early. This is an important aspect of your trial to know about before you embark on the study (see question 11 here).

Off-label medications

As we’ve seen, many doctors are currently trying medications that have been approved for other illnesses – such as diabetes or cancer – on people with Long Covid. This practice is called ‘off-label’ use. These doctors know the safety profile of the medications, whether they clash with other medications the patient might be taking, and their possible side effects, but they don’t know if these medications will work for Long Covid.

The Australian Therapeutic Goods Administration (TGA) does not regulate off-label uses of medication,44 and so the onus for patient safety lies with the doctor, who is responsible for obtaining informed consent from you, the patient.45 This is because you need to know that what’s happening is experimental. If your doctor suggests or prescribes off-label use of a particular medication, make sure you understand its benefits and risks, and ask whether you’re a participant in formal research.46

Researchers from Birmingham University in the UK have found that many people with Long Covid are trialling off-label medications without supervision from a doctor, health professional or researchers.47

The evidence doctors use to consider off-label use of medications is only low level (case studies and some observational studies; see here). In such situations, the likelihood that the medication will improve a symptom is only chance – i.e. one in two, or 50 per cent48 –which is the same effect we can expect from a placebo. You might be seeking resolution of all of your symptoms, but the medication could be targeting only one of them. For example, ivabradine might improve palpitations but it can’t improve all Long Covid symptoms. The risks of trying an off-label medication would be its side effects, which in many cases range from about one in 10 for common side effects to one in 1000 for rare side effects.

For some people a one in two chance of improving a worrying or difficult symptom might be enough for them to bear the costs and the risk of side effects. Others, though, would consider it no better or worse than doing nothing.

Vitamins and complementary medicine

For vitamins and alternative or complementary medicine, the regulatory pathway is different. They need to comprise ingredients from a preapproved list from the TGA,49 and they have to be marketed for preapproved TGA uses. Supplement companies are prohibited from making claims about serious or life-threatening illnesses (such as cancer or strokes), and the products have to be manufactured to quality standards.

The manufacturer has to also prove that the vitamin works – unless it’s what is called a low-risk medication. If it is low risk, and a lot of products are, such as vitamin C tablets, then the process is even less regulated. If the TGA considers the vitamin or product to be low risk, the TGA doesn’t need to examine the final product or the label. The TGA does, however, conduct random audits of these medications from the shelves of pharmacies, health food shops and supermarkets. If a product is mislabelled or the manufacturer can’t prove that it works, or the TGA can show any other form of noncompliance or rule-breaking, the TGA can take the product off the shelves.50 If the label includes AUST L, it is considered a low-risk product. If instead it says AUST R, it is a registered medicine.51

According to Professor Jon Wardle of Southern Cross University’s National Centre for Naturopathic Medicines,52 Australians have traditionally been prolific users of alternative and complementary medicine, and the number of visits to complementary and alternative medicine (CAM) providers in Australia rivals the number of visits to medical practitioners.

If you are taking an alternative or complementary medicine, always check whether it’s registered as an AUST L or AUST R, remembering that AUST L medications are lower risk. You can also check that the advertising material quotes supporting research, and then have a quick look at the research to see if it’s a randomised controlled trial (Level 2 evidence) or a systematic review (Level 1 evidence; see here). The title of the article should state if it’s a systematic review or a randomised controlled trial. This will allow you to make an informed decision as to how likely the alternative or complementary medicine is not only to be safe but also to work for Long Covid.

Medications some doctors have been using to treat Long Covid

As this is an emerging field, I have listed some commonly used medications. This is not an exhaustive list and does not include complementary and alternative products that some health practitioners may prescribe.

COLCHICINE

Colchicine is an anti-inflammatory drug commonly used to treat gout. It’s also used for the treatment and prevention of pericarditis (inflammation of the sac that encloses the heart),53 and is recommended by the American College of Cardiology for the prevention of recurrent pericarditis.54

Some doctors have been suggesting that people try colchicine for the chest pain suffered as part of Long Covid. Colchicine can cause a number of common side effects, including diarrhoea, nausea, abdominal pain and vomiting, and it cannot be taken in combination with many common drugs.55 The cost of the medication is in line with other commonly used drugs in Australia.

Bottom line: Colchicine is definitely a drug that can only be trialled with the assistance of your doctor. You need to know that if you’re taking it for Long Covid symptoms, it’s an off-label use of the drug. Several trials are currently underway, both internationally and in Australia, looking into its possible role in Long Covid.56

PAXLOVID AND OTHER ANTIVIRAL MEDICATIONS

Paxlovid is a combination of two antiviral drugs, nirmatrelvir and ritonavir. It has been studied for the prevention of hospitalisation and death for those people with high risk factors for severe Covid, such as the elderly, the unvaccinated and those with chronic disease. It should be taken within five days of testing positive for Covid and continued for five days. In a January 2023 meta-analysis, covering the use of the medication from 2020 to 2022, Paxlovid was reported to decrease the mortality rate from Covid (mostly the Delta strain) by 88 per cent and the need for hospitalisation by 68 per cent.57 These positive effects were less obvious but also seen with the more recent Omicron strain.58

A number of ongoing studies in the US59 are trialling Paxlovid for the treatment of Long Covid, so although the evidence is still lacking at the moment, it seems likely that it could be suggested as a possible treatment in the future.60 The cost for off-label use is quite high (although this may change) and a number of other drugs interact with it, so it cannot be taken without first discussing the risks with your doctor. Paxlovid interacts, for example, with blood thinners. The alternative, molnupiravir (marketed as Lagevrio), may not be as effective but is safe to use under a doctor’s supervision. To date, however, there have been no studies to show whether it prevents hospitalisation or decreases mortality for those with moderate to severe Covid symptoms.

Bottom line: Hold tight for now, but Paxlovid may become a possible treatment for Long Covid in the future.61

ANTIDEPRESSANT MEDICATIONS

The mental illnesses that are most often seen as part of Long Covid are anxiety, depression and PTSD. For all these conditions, the mainstay of treatment is psychological interventions, although for those with severe symptoms doctors may suggest medications. Some of these antidepressant medications have anti-inflammatory effects, some improve neuropathic pain, and others help with sleep. All have side effects, some of which can be troubling, so staying in contact with your doctor is a must.

For a number of symptoms, including neuropathic pain and sleeplessness, some doctors may prescribe medications usually used to treat mental health conditions. This is because the chemical effects of these medications can be useful in managing other symptoms of Long Covid.62 This is always done carefully, as evidence for the use of these medications for pain syndromes varies.63

For example, neuropathic pain caused by abnormal functioning of nerves can respond to some antidepressants because they affect the neurotransmitters (chemicals that allow nerves to communicate with one another). The most common medications used in this way are called tricyclic antidepressants, and the doses used for pain are very low in comparison to those required to treat depression. Their side effects can also help with some of the symptoms of Long Covid. They are sometimes also suggested for chronic cough,64 which is thought to be due to abnormal functioning of the vagus nerve. They can make people drowsy, so if taken at night they can help with sleeplessness, and they can also reduce feelings of anxiety even at very low doses.

Another group of antidepressants that has similar effects to the tricyclics are serotonin reuptake inhibitors (SSRIs) and/or noradrenaline reuptake inhibitors (SNRIs). These have different side effects, and some are less likely to make people drowsy.

Medications for preventing epilepsy, called anticonvulsants, are sometimes used by doctors as mood stabilisers for people with depression or bipolar disorder. They are also used for neuropathic pain or refractory chronic cough,65 as they too affect neurotransmitters, but they affect different neurotransmitters from those targeted by antidepressants. New research keeps emerging about their effectiveness and when they should be used.66

Bottom line: Antidepressants are already being used for certain aspects of Long Covid, but their use must be considered carefully and weighed up against other, less potentially problematic treatment options. If you take them, you must monitor your side effects and report any troubling ones to your doctor immediately.



CLAUDIA’S STORY

‘The chest pain just won’t go away. Sometimes I think it might be a little better, but as soon as I get into bed it comes back with a vengeance.’

Claudia is a 27-year-old bank employee who developed chest pain in late 2020 following a Covid infection associated with a lot of coughing. She developed quite a bit of pain when lying down in bed or rolling over, and her pain was much worse at night. She was unable to exercise, and she was becoming concerned. She saw her GP, who referred her to a cardiologist to run a number of tests. The results were all normal, so she was placed on a trial of the anti-inflammatory colchicine (see here) for two months. Seeing no improvement in her chest pain, Claudia was sent to a respiratory physician to exclude a clot in her lungs or any breathing abnormalities. With these ruled out, she was referred to our Long Covid clinic.

When we examined Claudia, it became clear that her chest pain was always associated with significant distress. She had tender joints at the sternum (breast bone) and the spine between her shoulder blades, and neurological testing showed she had higher than normal pain perception. It seemed likely that she had sensitisation of her pain nerves (nociplastic pain),67 leaving her with pain due to hypersensitivity of the nerves in the chest wall. She was placed on a trial of a type of antidepressant medication that can act as a painkiller for neuropathic (nerve-related) pain. Medications tried for nerve pain are usually those used for either epileptic seizures or depression; for pain relief they are used at lower doses. In Claudia’s case she was prescribed a selective noradrenaline reuptake inhibitor (SNRI), which slows down transmission of pain signals, to address her chest wall pain.

Within three weeks her pain had settled at night and she returned to exercise under the guidance of a physiotherapist. She started an online pain management course68 called Reboot Online.69 This is the program we developed at St Vincent’s, but there are a number of others available, including one from Macquarie University’s eCentreClinic,70 another from Perth Hospital,71 and some through the private sector, such as the Australian NOI Group.72

Six months later she felt she was back to normal, and she had learned how to manage her pain using exercise and psychological techniques. She slowly came off the medication over two months.



ANTIHISTAMINES AND SOME ANTI-ULCER DRUGS

As one of the mechanisms for Long Covid appears to be immune system overactivity (see here), it’s reasonable to theorise that higher levels of histamines (chemicals associated with allergic responses) may play a role in the development of symptoms. Lung biopsies and blood samples show that the cells that produce histamine are turbocharged during Covid.73 This is known as mast cell activation and may make conditions such as asthma, allergic dermatitis and rhinitis (hayfever) worse.74

Antihistamines have been studied for use in acute Covid, but there are very limited studies on their effectiveness for Long Covid.75 A number of theories suggest that the Long Covid response can trigger allergic-type reactions, which can be caused by excessive release of histamine in tissues. While evidence for the use of antihistamines is lacking, many doctors have suggested a trial of the medications for some Long Covid symptoms (such as sweats, sore muscles, insomnia, diarrhoea, rashes, etc.), particularly for people with a previous history of allergies.76 There are two types of antihistamines: those that improve allergies (H1 antagonists) and others that are used for stomach ulcers (H2 antagonists). Both have been trialled for use in acute Covid.77

Antihistamines have a large number of side effects, and some of them might make Long Covid symptoms such as fatigue, drowsiness, gut upsets or headaches worse, so the particular antihistamine needs to be chosen carefully. Many of them will affect driving and the use of power tools, and they will react with other medications, such as those used to treat blood pressure.

Bottom line: Antihistamines are cheap and easy to access over the counter, but they don’t work for everyone and could make you feel worse. Talk it over with your health professional before choosing one for an N of one trial (see here).

BETA BLOCKERS OR IVABRIDINE

POTS (see here), is characterised by rapid heartbeat on standing, which causes palpitations as well as occasional dizziness or changes in blood pressure. Its hallmark is heart rate variability.

The usual treatment for POTS and rapid heartbeat is a group of medications called beta blockers. These drugs affect the sympathetic nervous system by blocking adrenaline and slowing the heart rate. There are a number of types of beta blockers. Some are selective and target particular receptors and so won’t affect the lungs (which is important if you’re an asthmatic), while others are non-selective and have different side effects. They will all decrease blood pressure and they all have a variety of side effects including fatigue and vivid dreams. They reduce heart rate and improve exercise and sometimes orthostatic intolerance (an inability to sit up or stand up without feeling unwell).

Ivabradine (marketed as Coralan) is a drug that affects heart rhythm through a different pathway. It’s used to control variability in heart rate and doesn’t usually affect blood pressure. The aim is to control the heart rate when standing.78

Beta blockers for POTS have been shown to benefit children and adolescents.79 Ivabridine80 has been found to be effective in POTS, although there can be side effects, such as headaches, nausea and dizziness.

Bottom line: These are prescription-only medications and can only be taken under a doctor’s supervision. Often a cardiologist will need to diagnose the condition and prescribe the medications.

ASPIRIN AND BLOOD THINNERS

Aspirin is one of the world’s wonder drugs and has been used for hundreds of years. At higher doses, aspirin fights inflammation, fever and pain, while at lower doses it stops blood clotting by preventing platelets (small particles in the blood that initiate clotting) from clumping together.

Anticoagulants (blood thinners) are a group of drugs that prevent blood from clotting.

Currently there is no evidence that aspirin or anticoagulants have a role in the treatment of Long Covid. It’s also important to note that aspirin, which is cheap and available without a prescription, does have side effects, including the development of stomach problems such as reflux and ulcers, and increased bruising.

Bottom line: Aspirin and blood thinners are unproven as treatments for Long Covid, and could create other issues.

NALTREXONE

Naltrexone is an opioid receptor antagonist (i.e. it blocks opioids such as morphine) that is used to help people give up alcohol and/or refrain from using prescribed opioids such as oxycodone and street opioids such as heroin. It has a long-acting form offered as both a tablet and an injection. Interestingly, it’s sometimes used for chronic pain,81 and in lab analyses, it has been shown to have anti-inflammatory properties.82 At low doses, some researchers believe it might be useful in treating Long Covid, as it affects the way the immune system behaves when exposed to viruses. Some believe that naltrexone could help prevent the development of micro-clots.83

When it comes to Long Covid, however, there have been very few studies into its effects. It’s only available in high doses, so doctors need to be in contact with compounding pharmacists to prescribe low-dose naltrexone. This can make the drug expensive. It has some side effects that need to be monitored, including effects on the liver, bone marrow and gut.

Bottom line: This medication is not safe to use outside of a research study or without very strict medical supervision.

Other treatments people try

Understandably, people with Long Covid become desperate to find something, anything that will work, especially when they’re waiting to get in to see a specialist or visit a Long Covid clinic. Here is an assessment of some of the approaches people try and what evidence exists for their effectiveness and safety.

DIETARY MANAGEMENT

Many people with Long Covid wonder how to make adjustments to their diet to help them manage their symptoms. One study published in Nature suggested a plant-based diet (with no animal products at all) was associated with improved biomarkers, indicating a positive effect on the immune system.84 This study also suggested that a vegan diet offers benefits for mental health and pain. Unfortunately, there are no specific studies into plant-based diets for Long Covid yet, but the British Dietetic Association suggests that a Mediterranean diet could modulate inflammation and improve immune system functioning.85 This diet is characterised by fruit and vegetables, and foods such as grains, potatoes and bread, with regular serves of fish, poultry, dairy and eggs and occasional red meat. It has been shown to help with low-grade inflammation86 and to improve outcomes in acute Covid. It needs to be accompanied by sufficient fluid to protect against dehydration – about two and a half to three litres a day in adults without heart or kidney disease.

Not everyone will want to follow a prescribed diet. For many with Long Covid, a personalised diet plan is suggested,87 so that protein requirements and vitamins can be offered according to your usual eating patterns and tastes. This is best done in consultation with a dietitian. There is good evidence that involving a nutritionist or dietitian in your multidisciplinary Long Covid team will improve your outcomes.88

When battling a long-standing chronic condition where exercise intolerance and fatigue are hallmarks, you may notice your muscles are becoming weaker or diminishing. It’s important to include enough protein in your diet so that you can rebuild muscle when you start your activity program. You can add a small amount of chicken, fish, beans or red meat to your meals. Some people also add an amino acid called leucine (amino acids are the building blocks of proteins).89

When managing fatigue, you need to keep your energy intake up, which will depend on your size, nutritional status and activity levels. This is where a nutritionist or dietitian plays a vital role. For some people, Long Covid is associated with weight loss and they need to eat more – perhaps six small meals a day rather than three large ones.

If you’re following a Mediterranean diet you’ll have to ensure adequate supply of macronutrients such as omega-3 fatty acids and proteins. Micronutrients are another story. Many people with Long Covid wonder whether supplements such as selenium or vitamin D will help. At the moment there is no research into the effects of taking more vitamin D than your body requires,90 and no direct evidence yet that selenium supplements improve outcomes in Long Covid or that taking extra selenium has any beneficial effect. There is also no research to show that other micronutrients have any beneficial effects on Long Covid. If, however, you’ve first discussed it with a nutritionist or dietitian, replacing any deficiency you have might assist in managing some of your symptoms. The micronutrients that have been discussed as potentially playing some role in Long Covid include zinc, iron and magnesium.

Other supplements that have been suggested include bromelain, troxerutin and lactoferrin, but there are as yet no studies into the effectiveness of these substances for people with Long Covid.

Finally, the microbiome is often disrupted after acute Covid, and one theory is that an imbalance in the microbiome might be associated with Long Covid (see here). Some have theorised that trying to restore the balance with probiotics might help people with Long Covid. Probiotics are supplements that contain the types of bacteria and fungi that are normally found in a healthy gut, such as Lactobacillus and Saccharomyces.

Some companies are starting to produce what they call nutraceuticals, which are combinations of vitamins, amino acids and other substances that can be bought over the counter in a pharmacy.91 They have started some studies into their effects on Long Covid, but nothing is proven yet. A visit to a dietitian or nutritionist might be the best way to develop a sensible eating plan as you manage your Long Covid symptoms.

ACUPUNCTURE AND CHIROPRACTIC

Acupuncture can be delivered by a variety of practitioners in Australia including physiotherapists, doctors, Chinese medicine practitioners, naturopaths and even vets. Many practitioners have joined voluntary associations such as the Chinese Medicine and Acupuncture Society of Australia, but there is no mandatory obligation to join such a society. It does mean, however, that practitioners have to meet criteria to qualify and are bound by a code of conduct.

A 2023 review found that there are not enough studies into acupuncture as a treatment for Long Covid and there is no agreement between practitioners on a course of treatment for the condition.92 There is also no evidence to support any specific chiropractic treatments for Long Covid.

TRADITIONAL CHINESE MEDICINE AND HOMEOPATHY

A literature review in 2020 found there were no adverse events associated with taking traditional Chinese medicine.93 In research looking at its use in acute Covid, the results were variable and of low reliability and accuracy.94

There are no studies into the effect of homeopathic medications on Long Covid. In one randomised controlled trial, the use of homeopathic medications together with standard treatment for acute Covid was associated with a shorter stay in hospital and an earlier resolution of fever.95

Overall, there is little evidence for the use of complementary and alternative medicine (CAM) in Long Covid, and any that emerges will need to be understood in the context of all the other treatments used at the same time. One review article indicated that more than 24 per cent of Australians with a chronic condition use CAM96 and less than half of them tell their GP.97 There is evidence, however, that if you do discuss your CAM use with your doctor, your relationship improves and your satisfaction with the consultation also improves.98

The Royal Australian College of General Practitioners (RACGP) advises GPs to ask their patients about CAM products99 and encourages GPs to educate themselves.100 A number of organisations provide information that you can give your doctors and pharmacists to read. These include the National Institute of Complementary Medicine at the University of Western Sydney101 and the Australasian College of Nutritional and Environmental Medicine, which, with support from the RACGP, have produced resources on CAM products that could be relevant for Long Covid.102 As a health consumer, you have a right to obtain advice and information from your doctor about your health and how you approach self-management, which would include discussing any CAM products or treatments that you’re using.103 Bear in mind, though, that you might need to give your practitioners time to do their research and come back to you.

______________

Trying an untested treatment can be dangerous and cause significant side effects. If you do decide to try something, make sure you talk to your doctor about it first and that you’re aware of the placebo and nocebo effects. Ultimately, you want to improve how you feel – and the safer the way you do that, the better.




CHAPTER 8

Navigating a return to ‘normal’

While studies into recovery from Long Covid are of course ongoing, international reviews seem to report that most symptoms start to resolve after 12 months.1 By two years, 91 per cent of patients report improvement in symptoms.2 So the good news is that while a significant minority continue to experience Long Covid symptoms at two years, it looks like most people will recover. It’s important to remember, though, that this recovery will be slow and is likely to take months rather than weeks. Acknowledging this and making your family, friends and workplace aware of it will help you navigate your return to your pre-Long Covid life. Having a tailored management plan in place, developed in consultation with a health professional, is also crucial to your recovery.

Fortunately, at our Long Covid clinic, we’re seeing people’s symptoms improve after six months of rehabilitation and respiratory treatments. We are also seeing people gradually return to work from six months onwards. There’s quite a lot of evidence that the earlier you start the rehabilitation process, the better the outcomes.3

In July 2023 the UN passed a resolution moved by Australia4 and a number of other countries to strengthen rehabilitation in all health systems, particularly because of the impact of Covid on the world’s population. As part of this resolution, a package of rehabilitation interventions was published by WHO.5 While Australia recognises the importance of rehabilitation on the international stage, public multidisciplinary Long Covid clinics that can introduce early rehabilitation are yet to be rolled out in all states.

How do you know if you’re improving?

This can be a tricky question to answer, as improvement can be measured in many ways, some of which will be subjective. The good news is that a wealth of tools is available to measure and track your recovery, from ‘patient-reported outcome measures’ to technologies that allow you to monitor your symptoms closely.

Researchers have divided outcomes into three main areas: clinical, life impact and recovery.6 For clinical measures they particularly noted:


	heart function

	fatigue

	pain

	nervous system functioning

	cognitive functioning – brain fog

	mental functioning – anxiety and depression

	respiratory functioning

	post-exertional symptoms.



For life impact, they particularly noted:


	the ability to look after yourself, including cooking, cleaning and shopping

	returning to work.



Patient-reported outcome measures have been developed for a variety of Long Covid symptoms, such as breathlessness, anxiety and depression, fatigue and quality of life.7 These include things such as the Yorkshire C19 questionnaire to assess your symptoms.8 Devices including mobile phones and pedometers can now keep records of your heart rate, number of hours slept and number of steps walked.9 You can look at these measures weekly or monthly and report any changes to your health professional.

OUTCOME MEASURES YOU CAN MANAGE YOURSELF


	To measure overall life impact, you can use the Yorkshire C19 questionnaire.10

	To measure fatigue, researchers and health professionals use the Chalder fatigue scale11 or the Fatigue Severity Scale.12 NSW Health13 also suggests the PROMIS-29 (fatigue questions 13–16) or the Brief Fatigue Inventory.14 All of these questionnaires are easy to find and quick to fill in.

	To measure anxiety and depression, perhaps the quickest and easiest questionnaires to answer are the GAD-715 for anxiety and the PSQ-916 for depression.

	To measure pain, the simplest measurement is the Numerical Rating Scale17 although some prefer the Visual Analogue Scale.18 Alternatively, the brief inventory of pain19 takes about three minutes to complete and will give you an idea of how severe your pain is and how intrusive it is in your life. Both the Visual Analogue Scale and the brief inventory of pain are available from the NSW Health ACI pain network website and the Victoria Department of Health website.20

	To measure breathing difficulties, you can use a number of self-reported measures. The modified Medical Research Council scale (mMRC) is perhaps the most widely used, and the Borg scale is also common. Both are available on the Lung Foundation website.21

	To measure post-exertional symptoms, you can use the Yorkshire C19 questionnaire after exertion.



OUTCOME MEASURES YOUR HEALTH PROFESSIONAL WILL MANAGE


	To measure heart functioning, doctors usually record your lying and standing pulse rate.22 Some mobile devices can record pulse rate if you also want to monitor it at home.

	Measuring nervous system function relates to new onset of or worsening of symptoms such as dizziness, fainting, headaches, tremors/shaking, muscle twitching, tingling feelings and decreased sensation. These require a medical assessment to rule out other possible causes.

	Measuring cognitive function also needs to be assessed by a health professional, but you can also use the Yorkshire C19 questionnaire23 at home for your health practitioner to interpret.



If you want an alternative for general activity measures, rehabilitation physicians in most states of Australia24 have been using the PROMIS-29 questionnaire, which takes five to 10 minutes to complete and asks questions covering fatigue, anxiety, pain, depression, sleep and ability to undertake activities.25 This questionnaire is not specific to Long Covid but you can complete it at home without help from your rehabilitation team.

How should you manage your return to work?

In one Australian study of people hospitalised with Covid in 2020, 73 per cent still had symptoms after six months, 38.4 per cent had developed a new disability, and 11.4 per cent had not returned to work.26 In a recent European study, out of 105 people with Long Covid, one-third had not returned to work within 22 months,27 while a large US study showed that 18 per cent of people with Long Covid had not returned to work within a year.28 This was confirmed by another US study that indicated more than 20 per cent were not working at 12 months, and a further 18 per cent had lost their jobs, been made redundant or had resigned.29 If you’re one of those who has had a period of time off work due to Long Covid, you will most likely need a managed approach to your return to work to ensure it is sustainable. For many, the timing of that return to work is driven not only by how they are feeling, but by economic imperatives and other responsibilities. The best way to gauge your return to work is to think about how long you can currently undertake certain activities before feeling fatigued or losing concentration. The idea is to limit your return to work or activity to about 15 per cent less than that time.

If, say, you can walk for 30 minutes without feeling fatigued but after an hour you’re pretty wiped out, you should restrict whatever activity you wish to do to 30–45 minutes. It would be a mistake to return to work for four hours a day if you do a manual job and you can’t walk for more than 60 minutes without feeling exhausted. In another US study, workers with Long Covid were strongly motivated to return to work but did encounter stigma and disbelief at the workplace towards Long Covid. Fluctuating symptoms were also challenging as they returned to work, so they found support from their health professional critical.30


Rehabilitation physicians, occupational therapists and doctors can all help in getting you back to work when the time comes.



These health professionals will work with you to develop a comprehensive return-to-work plan that you can follow, and help you to monitor and manage this to avoid post-exertional malaise. For example, they might show you how to split up your work activities to minimise their impact on fatigue and brain fog. They can also liaise with your workplace, explaining to your employer how long your return-to-work program might take.

Recently the Australian government announced in its Long Covid plan that from November 2024, Long Covid can be recognised as a chronic disease.31 This means that your GP may be able to activate an ‘extended care plan’,32 which can give you access to Medicare entitlements when you see an occupational therapist or other therapists. You should discuss this with your GP. Only five sessions with therapists are available per year.

People covered by workers’ compensation can more easily use the services of vocational rehabilitation providers. These are organisations that offer medical, occupational therapy, psychology and physiotherapy services that focus on getting people back to work. These organisations are usually funded by the insurers, and liaise with the workplace and the insurer.



If you have workers’ compensation

If your Covid infection is covered by workers’ compensation, you need to see your doctor and your workplace health and safety officer (or rehabilitation coordinator) to ensure you follow the correct return-to-work process. The rules vary from state to state, but you will usually require a doctor’s letter to identify the fact that you could have caught Covid at work and that you now have a diagnosis of Long Covid.

Once this is accepted by the workplace and the workers’ compensation insurer, there is a program for returning you to work that includes assistance from allied health professionals in tandem with your doctor and the workplace. These therapists and your doctors will be paid for by the compensation insurer, and you may also be eligible for wages while you recover. In some states, the insurer pays rehabilitation providers to assist workers with Long Covid. These are commercial companies that are paid to assist the worker with their return to work and to liaise between the treating team and the workplace.

IF YOU’RE NOT COVERED BY WORKERS’ COMPENSATION

If you haven’t caught the infection at work but Long Covid is affecting your return to work, you will need to see your doctor and/or be referred to an occupational therapist.33 Occupational therapists specialise in return-to-work plans and help people ready themselves for a return to work through work task analysis and teaching ways of saving energy while completing work tasks.

Some people can activate income protection insurance to cover lost wages while returning to work. If you have an income protection insurance policy, this is worth looking into.





EDDY’S STORY

‘It’s an emotional rollercoaster.’

Eddy, a 49-year-old flight attendant, caught Covid in March 2022. He had a wide range of symptoms, from itchiness, allergies and coughing to fatigue and muscle pain. He also had severe brain fog – he had to reread simple emails several times, and kept losing his keys and forgetting appointments. He described his mood during this time as like a rollercoaster, peppered by episodes of panic and the occasional suicidal thought. He also had breathlessness, palpitations and dizziness that worsened with exertion. He was off work for a month, and his treatment was managed by the rehabilitation coordinator at the airline. He made a successful WorkCover claim and was moved to ground staff while he was being treated.

Eddy saw a variety of specialists who ruled out particular illnesses. When he came to the Long Covid clinic 10 months after his initial infection, what was frustrating him the most was the pressure that work was applying regarding his return to flying. Because flying is an ‘at risk’ activity, he would need to pass a series of physical safety tests before being cleared. He desperately wanted to return to flying, but working almost full time as ground crew wasn’t making his recovery easy. The clinic was able to reduce the pressure on Eddy by immediately signing him off work for two weeks. He was then started on a pacing program with an exercise physiologist to slow down his exercise and restrict him to 4000 steps per day. He was prescribed an antidepressant in case his mood was contributing to some of the brain fog, and referred to a psychologist to help manage his anxiety. An MRI excluded a small stroke or a brain tumour.

After about three weeks, his breathlessness and pain had improved, and his brain fog seemed to be lifting. He made a decision to return to flying, as he felt he was on the improve. He completed the safety tests and a return-to-work plan was activated, starting with only ten 12-hour shifts a month, restricted to domestic flights. A month later this was increased to 20 shifts a month. Soon after he started to fly internationally, eventually returning to full-time duties almost 18 months after his infection.

We saw Eddy again soon after and he was managing his full duties without undue fatigue. He was back at his usual level cognitively, but he had decided to continue using pacing skills and keep up his exercise routine. He was signed off as back to usual duties and his workers’ compensation claim was closed.



Generally, the return-to-work plan takes three to six months. The return to work is incremental and is increased every fortnight or month. Of course, the nature of the work is a factor – for example, emergency workers can’t attend emergencies until they’ve passed tests indicating that they will be safe. The plan will also vary depending on your symptoms. If you have brain fog, you will need to avoid some of your job’s more complex mental tasks early on in your plan. If you have exercise intolerance, your rehabilitation team will ask you to avoid active tasks and work from home if possible.

The return-to-work plan relies on a cooperative and supportive employer, which of course isn’t always the case. You and your employer should discuss your role and your co-workers’ ability to work around your return-to-work plan. Employers will sometimes have to adjust staffing levels to ensure a smooth transition back to full-time work.

When telling your employer about your condition, it’s important that they know you have a treatment plan so they feel you are managing it. They will want to know timelines for your return. It’s important that you tell them when you will be seeing the doctor to plan your return to work and that you share the plan with them.

Most employers want to do the right thing by their employees but need to have the facilities to offer alternative duties and/or cooperate with a return-to-work plan. People with Long Covid who are trying to return to work find employers helpful when they have alternative duties available and allow them to vary work hours easily.34 Of course, the ability of the employer to assist depends on the company’s size and its occupational health and safety infrastructure. Since the onset of the Covid pandemic, many employers have developed a greater understanding of the need to give their employees appropriate support to stay at work or return to work with flexibility. There is, however, still a need to educate all employers and to improve employee access to early diagnosis while ensuring better communication with the workplace about the return-to-work needs of people with Long Covid.35

Every return-to-work plan is different and requires regular review by the doctor and occupational therapist.


A sample return-to-work plan

Your plan for returning to work, agreed with your employer after extended sick leave, might look like this:


	Off work for one to two weeks in order to establish a diagnosis, commence a rehabilitation program and plan a return-to-work program.

	Returning to work for three hours a day, three days a week, office work only, from home if possible. Continue this for a month.

	Checking in with your health professional to make sure you are managing the initial program. Your symptoms need to be checked before you increase your hours.

	Increasing to five hours a day, four days a week for another month. Your doctor should review your progress regularly in order to monitor the program and tweak the plan if necessary.

	Working at the workplace rather than from home, if necessary, three days a week for a month.

	Increasing hours to full time, but only working at the workplace for five hours a day, three days a week for one month. Your doctor should then review your progress.

	Full-time work with 20 hours a week at the workplace, if necessary, for one month.

	Return to full-time work and full-time duties. Your doctor to review your health after one month.



As you approach your pre-Covid state and start to work full time, you should see a health professional at least once so they can ensure you know how to manage any symptom flare-ups. You will need to keep pacing your activities for a while.





COLIN’S STORY

‘Look, I just can’t do it like before – I’m not there, people are getting pissed off. I have to do something.’

Colin, 59, works in the security department at a bank. He has high blood pressure and high cholesterol, suffers from depression and is a bit overweight. When he caught Covid in June 2022, he presented to his local hospital with chest pain. All his blood tests, cardiograms and scans at that time were normal, and he was reassured and discharged. His chest pain continued, and after a month was accompanied by other symptoms including breathlessness and brain fog. He had difficulty with his memory, and found complex problems difficult to grasp, which was causing him to fall behind at work. His colleagues were noticing and his supervisor was annoyed that he was taking too long to complete tasks. A further review by a cardiologist ruled out any cardiac causes for his chest pain, and a respiratory physician at the Long Covid clinic excluded lung disease.

Colin went on sick leave, as it was clear that he needed to commence a rehabilitation program to manage his symptoms. An occupational therapist worked with him to assess which tasks he found most difficult at work: analysing complex spreadsheets and attending meetings were the most challenging activities, responding to emails and checking off tasks that others had completed were easier.

Colin’s occupational therapist taught him how to improve his memory with memory aids, such as writing more notes and using apps to remind him of appointments and tasks. She also taught him how to break down complicated spreadsheet analysis into smaller steps that could be accomplished one at a time (‘chunking things down’),36 which gave him a plan of attack for these complex tasks.

Colin’s return-to-work plan was as follows:


	He took two weeks off work to meet with various specialists at the Long Covid clinic, get tests done, commence breathing training with a physio and trial some medications for chest pain. He was also referred to an online psychology program for anxiety.

	After two weeks, Colin started working from home three days a week, four hours a day, mostly doing emails and checking off tasks. He spread his work over six to eight hours per day.

	After four weeks he increased his number of days to five, two of them in the office and three at home (still working four hours a day). He attended a couple of meetings a week, with an aim to improve his note-taking and to use an app to enter all his tasks and appointments.



After a further four weeks, Colin was reviewed in the clinic. His breathlessness and anxiety had improved and his chest pain was settling, but his brain fog continued. As a result, the pace and nature of his return to work was changed. His use of the memory aid system was working well. The occupational therapist reviewed his ability to do spreadsheet analysis and found that he could complete the task, but it took him about 25 per cent longer than usual. His workplace suggested that he continue trying to complete the tasks and said they would give him extra time.

After another six weeks, with a further gradual escalation in complex tasks, Colin felt ready to return to work without restriction. With a supportive rehab program and an accommodating workplace, it had taken him about five months to get back to normal duties, which was relatively fast for someone with his symptoms. He was one of the lucky ones.



Will you get Long Covid again?

There’s no evidence to suggest that if you’ve had Long Covid and are infected with Covid again you will suffer another bout of Long Covid. Just because you’ve had it once, doesn’t mean that you will have it a second time. If, however, you have Long Covid, you have a higher risk of reinfection with Covid.37

In fact, in one 2022 UK study, the risk of having Long Covid a second time after being reinfected with Covid, is lower than having it the first time (4 per cent risk the first time and 2.4 per cent risk the second time).38 It’s even lower for those under 16.

Every Covid infection does, however, carry a risk of developing Long Covid, particularly for those with risk factors for severe disease.39 Researchers in the US studying 40,000 veterans (mostly older white men) who were infected more than once with Covid found that six months after re-infection, there was an excess risk of long-term problems including Long Covid.40

Overall, your risk of developing Long Covid if you get reinfected with Covid is more to do with the severity of the infection41 and the number of acute symptoms you experience.42 Apart from the risk factors you cannot easily change (your age, gender and illnesses you already have), it’s hospitalisation from acute Covid that seems to put you at a higher risk of developing Long Covid.43

To help avoid that, you could:


	Keep your Covid vaccinations up to date, which is the best way to prevent hospitalisation from Covid. For people who’ve had more than two vaccinations, the risk of symptoms lasting for more than four weeks is reduced.44 Be aware of your local health authorities’ recommendations for vaccinations and boosters, taking into account your age and risk factors, and stay current with your vaccinations.

	If you do contract Covid again, and you’re at higher risk45 (currently, anyone over 70, anyone over 50 with a risk factor and any First Nations people over 30), it’s important to take a five-day course of an antiviral medication such as Paxlovid (see here) within two weeks of symptom onset.46 This may prevent not only hospitalisation but also the risk of death. Another option for specific cases where Paxlovid can’t be used is monoclonal antibodies47 or, for non-hospitalised patients, molnupiravir can be considered.48 These medications are on the Pharmaceutical Benefits Scheme (PBS) and have been shown to decrease the risk of hospitalisation and death from Covid, particularly for the unvaccinated with the Delta strain and to a lesser degree the Omicron strain.49 In one study, nimatrelvir was shown to decrease the rate of Long Covid following an acute infection.50 Another study suggested remdesivir could prevent hospitalisation.51

	When in crowds or high-risk settings (such as underventilated areas), use public health measures such as wearing an N95 mask (known in Australia as a P2 mask), social distancing and regular handwashing.



Do you need a flu shot?

Keeping your vaccinations for influenza up to date is important if you have Long Covid. Older people, people with disabilities, children, First Nations people and those with chronic diseases, with or without Long Covid, are at higher risk of severe illness if they get the flu.

It’s well known that those who don’t regularly exercise are at greater risk of catching upper respiratory tract infections such as colds and the flu,52 and that moderate exercise (150 minutes per week at 60–80 per cent of maximal effort) protects against catching colds.53 It stands to reason, therefore, that people with Long Covid who have exercise intolerance or fatigue that prevents them from exercising regularly might be more susceptible to catching colds and probably also the flu.

One retrospective study of 37,000 people who for one reason or another had the influenza vaccination before catching Covid found that they seemed to suffer fewer complications during their initial Covid infection. Apart from less severe Covid infections, they also had fewer strokes, fewer clots in the leg veins (deep vein thrombosis) and fewer admissions to the emergency department or intensive care unit.54

Should you wear a mask and avoid crowds if you have Long Covid?

It’s important to note that you can’t give Long Covid to anyone else. Long Covid is not contagious. You don’t have to protect other people by wearing a mask.

Some people with Long Covid report that they are more likely to get other infections such as influenza and other viruses that can cause sore throats (e.g. respiratory syncytial virus, adenovirus, parainfluenza, Epstein Barr virus). As a result, many believe it’s a no-brainer to wear a mask, particularly in crowds, as it will protect you from people who have coughs and colds but choose not to wear a mask.

The research on this is, however, rather disappointing and confusing. The Cochrane Collaboration produced a review of studies up to October 2022 and found that wearing a mask when out in the community makes no difference to your risk of catching Covid or influenza. The review also found that, even in hospital settings, wearing a mask does not protect healthcare workers from catching the flu or Covid. A recent study indicated, however, that the quality of research into masks preventing Covid was poor and conclusions often did not match results of the studies.55

More recently, a number of eminent public health and infectious disease specialists slammed the results from the Cochrane Collaboration, stating that the research did not test whether wearing masks was protective but only whether asking people to wear masks was protective.56 They stated that the best masks, the N95 ones, not the common surgical ones, are the only masks that can protect us from airborne viruses and the Cochrane researchers didn’t adjust for that. The specialists cited other research indicating that masks do protect us from airborne viruses and criticised the Cochrane review for ignoring them.57

The Cochrane researchers did acknowledge, however, that some of the research they analysed was flawed. A later study reviewed research up to 2023 and found that wearing a mask slightly decreases the risk of catching Covid in the community.

To date, there isn’t enough detailed, good-quality research, and some are calling for more thorough studies to prepare ourselves should there be another similar pandemic.58 Some studies say that wearing masks in hospital settings where susceptible people are cared for during their most vulnerable periods is simply sensible and should be done in order to be protective and compassionate.59 There are other studies that disagree.60

Bearing all this in mind, it’s probably the smartest choice to wear an N95 mask in these settings to protect yourself against reinfection, given that we no longer know who has Covid and some have it with minimal or no symptoms. You may also decide it’s sensible and compassionate to wear an N95 mask if you’re out in a crowd or in close quarters with others, such as when on public transport or visiting someone in hospital.

The Cochrane research found that people who washed their hands regularly were less likely to catch influenza.61 The advice is simple: wash your hands, particularly when out in the community.

Can you travel while you have Long Covid?

When you have Long Covid you need to think of yourself as slightly more vulnerable to infections, so you may need to take more precautions before you travel. Depending on where you are travelling to, ask your doctor if you need particular vaccinations or antimalarial medications, and make sure you have enough of any regular medications you’ll need for the time you’re away.

Wearing an N95 mask in crowds is probably a good idea (especially in situations where you may be exposed to infectious diseases). Carry portable hand sanitiser with you so you can keep your hands clean.

The other travel-related issue that you need to consider is the amount of walking you will be expected to do, not just in airports but also in situations where transport is restricted or unavailable at your destination. You might need to contact the airport or airline and ask your GP or primary healthcare practitioner for a letter explaining your condition.

If you have common Long Covid respiratory symptoms such as breathlessness, chest pain or cough you may need to see a GP or respiratory physician before you travel. The pressurised cabin on a long-haul aircraft means that the amount of oxygen in your blood will be slightly reduced. For most people this won’t be a problem, but if you or your GP or primary healthcare practitioner are concerned, you may need to see a respiratory physician to review your case. In some situations, such as if you have severe chronic respiratory disease, a respiratory physician might suggest that you undertake a high-altitude simulation test.62 This may be worth discussing with your doctor before flying.

Because Long Covid may put you at higher risk of blood clots, some researchers suggest wearing compression stockings during any flight lasting more than six hours.63 Some doctors suggest taking an aspirin before your flight, but there’s no evidence that this works. Others might suggest an injection of a blood thinner for the 24 hours of the flight, but again the evidence is lacking and there are risks of bleeding.64

Wearing an N95 mask and using hand sanitiser during the flight is worth considering, as 20 per cent of people who fly report upper airway infections within seven days,65 and evidence from the SARS epidemic indicated that a number of infectious diseases could be spread during flights including influenza. Modelling studies66 indicate that you could also pick up Covid on a flight, and systematic reviews suggest that wearing a mask and washing your hands could decrease your risk of catching Covid.67 Air ventilation on flights is usually a combination of recycled and filtered air and some air from the ambient atmosphere.

If you suffer from fatigue, you might find jet lag a lot more bothersome. There is some evidence that the use of melatonin when travelling east may assist in preventing jet lag or adjusting your sleep patterns.68 Talk to your doctor.

Overall, travel is now reasonably safe, but people with Long Covid will need to plan meticulously so that they can manage their symptoms and minimise their risk of infection as they travel.

Is Long Covid actually chronic fatigue syndrome?

The answer to this question depends on whether you see Long Covid as another post-viral condition or as particular to the coronavirus. There are arguments on both sides, because we don’t yet know how or why either Long Covid or chronic fatigue syndrome occur.

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a long-term disabling condition. There are a number of different definitions, but it’s characterised by six months or more of fatigue, post-exertional worsening of symptoms, and an inability to complete tasks at least 50 per cent of the time. There are also additional symptoms, such as sleeplessness and racing heart rate. The cause is unknown, but is likely to involve the immune system. Some people can have ME/CFS mildly, others can be housebound or, in some situations, confined to bed. It was formally defined in 1986 but may well have been around before then and misdiagnosed. Full recovery is unusual, and only 5–30 per cent return to work, so it’s a serious and debilitating illness.69

People with Long Covid actually have a lot to thank the chronic fatigue community for.70 It has drawn attention to the long-term complications of infections – in the majority of cases, ME/CFS follows infection with established viruses such as glandular fever, bacteria such as chlamydia or parasites such as giardia. The chronic fatigue community has also drawn attention to the lack of research into the condition, and into other conditions that cause fatigue. You can understand how difficult it must be for those with ME/CFS to see such international interest in Long Covid when they have struggled to persuade governments to commit to researching and resourcing their condition.71 The Australian government’s parliamentary committee on Long Covid recommended that more research funding should go to the ME/CFS community.72

The chronic fatigue community has drawn attention to the issue of excessive exercise making fatigue worse, and suggested that movement or activity training needs to be tailored to the individual. In ME/CFS, the symptom of post-exertional malaise or worsening of symptoms can come on after very minimal activity and last for 24 hours or longer, sometimes weeks. The definition of post-exertional malaise states that it must be accompanied by other symptoms, such as brain fog; pain; sleeplessness; intolerance to noise, light or vibrations; muscle twitching; or unsteadiness. It also has to occur with problems with recurrent illnesses, gastrointestinal or bladder problems, multiple sensitivities to food or chemicals, problems with heart function, or respiratory symptoms.

This list of symptoms can also be seen in Long Covid, and some studies have reported that a proportion of people with Long Covid fit the diagnostic criteria for ME/CFS. In a French study of 42 people with Long Covid, 19 of them fitted the clinical diagnosis of ME/CFS. The other 23 people didn’t fit the ME/CFS criteria, and also recovered much more quickly from post-exertional malaise. This suggests that Long Covid and ME/CFS are different illnesses whose symptoms might be similar or overlap.73 This is likely to be because definitions of both conditions rely on the presence or absence of symptoms, as there is no diagnostic test for either.

The approaches to treatment for both conditions are similar: pacing plans and individualised activity/movement treatments are recommended as the first steps for both.74 However further research is ongoing.75

The situation remains controversial, and as yet there’s no direct evidence that coronavirus is an infectious trigger for ME/CFS.76 Further research is required to examine, at the overlap in definitions, the characteristics and course of Long Covid and ME/CFS and the prevalence of ME/CFS in people with Long Covid.77

Long Covid symptoms vary between individuals and there are a number of important differences between Long Covid and ME/CFS.

DIFFERENCES BETWEEN LONG COVID AND ME/CFS

A number of important features differ between the two conditions.


	There is no evidence yet that coronaviruses lead to ME/CFS. The coronaviruses did not exist in humans until SARS in 2003, while ME/CFS has been around since at least its definition in the 1980s.

	Other coronaviruses, such as SARS and MERS, have different trajectories from ME/CFS, and show slow improvements over time.78 A 15-year follow-up of people with SARS showed that lung changes on CT scans and lung function continued to improve for two years and then remained stable for the next 13 years.79 Other follow-up studies of coronaviruses such as SARS and MERS indicate similar incidences of stroke or encephalitis to those seen in Covid.80 This implies that the course of disease caused by the coronaviruses is likely to change and improve over time. ME/CFS has established stages of disease, with a long-term chronic form that persists after two years and a relapsing form that improves intermittently.81 In other words, while most people with Long Covid appear likely to recover over a one-to two-year period, those with ME/CFS are more likely to experience a more prolonged course of illness or even lifelong fatigue.

	The hallmark of Covid is its impact on lung structure and function, and hospitalisation with or without acute respiratory distress syndrome. While some impairment in lung function during exercise has been reported as part of ME/CFS, the changes in lung structure, CT scans and lung function at rest have not been noted as an associated biomarker for ME/CFS.82

	Decreased smell and taste, rash and hair loss are more commonly reported in Long Covid than ME/CFS.83

	A large number of those with Long Covid have had mental health issues either as a direct result of the virus, hospitalisation, mortality risk or the social and emotional aspects of recovery.84 In ME/CFS, the current internationally accepted definition has excluded treatable mental health issues.

	The fact that the incidence of Long Covid and the recovery period for Long Covid varies with different strains of Covid suggests that not all people with Long Covid will go on to have symptoms or prognoses similar to those for ME/CFS.

	Not all people with Long Covid have post-exertional malaise. There is preliminary evidence that those who do experience significantly different recovery times, triggers and characteristics in their post-exertional malaise.85

	Some of the symptoms of Long Covid can be attributed to the in-hospital complications of acute Covid and the treatments for acute Covid,86 such as steroid use, medications, ICU admission, ventilation or high-flow oxygen, and blood clots. This observation led to the establishment of Long Covid clinics in the US.87 These triggers are less likely to occur in ME/CFS.

	Biomarkers for cognitive impairment have emerged in Long Covid that have not been established in people with ME/CFS.88



So while there are similarities, Long Covid is likely to have significant differences from ME/CFS. At the moment they appear to be two different conditions with some overlap of symptoms. Future research is needed to establish their differences and similarities.

Where to from here?

If you have Long Covid, the consensus seems to be if your initial Covid infection was mild, most of your Long Covid symptoms will resolve in 12–24 months. Longer-term studies have not yet been published. Of those whose initial Covid infection was severe, more than half have ongoing symptoms, disability and financial loss at six months.89 Of those with Long Covid who were unvaccinated when they were initially infected, 18.5 per cent continued to have symptoms at 12 months and 17.2 per cent had them at 24 months.90 Fewer people complain of symptoms two years after being diagnosed with Long Covid, but as data on infection rates are no longer collected, and hospitalisation and severe infections are minimised by vaccines and natural immunity,91 we remain unaware of how many people are infected or reinfected with Covid. During Australia’s eighth wave, and with a reduction in restrictions and a return to normal movement and travel patterns, more infections are likely to be transmitted and diagnosed.92 At this stage there is simply not enough long-term follow-up research to know whether Long Covid has a definite end.93

With the latest Covid strains, fewer proportions of people seemed to develop Long Covid.94 In some cases that was because natural immunity, vaccination and antiviral therapy not only prevented severe Covid and hospitalisation, but also reduced the chances of developing severe Covid and thus the chances of developing Long Covid.

While it may be that the latest strains are less potent, that doesn’t mean they’re less infectious. So more people are likely to catch Covid now, particularly since public health measures, apart from vaccination, have largely dropped away.

Data from countries that are still recording Long Covid cases seems to indicate that more people are being infected with Covid, so even if the percentage of those developing Long Covid falls, we are still likely to see a large number of people develop Long Covid. In the UK95 and the US,96 there are ongoing demands for Long Covid services and clinics, while in Australia, 74 per cent of disability attributed to Covid is due to Long Covid.97

At the moment in Australia, we have no idea how many people with Long Covid are currently seeing doctors, allied health therapists or specialists. We also have no Long Covid registry at the time of writing, and therefore no idea how many have been diagnosed with Long Covid. In those states with dedicated Long Covid clinics, where the diagnoses are being recorded, most clinics have waiting lists in excess of six months.98

Looking ahead: a cause for optimism

In 2022 an Australian federal parliamentary committee was formed to collect submissions on Long Covid. In April 2023 the report was released99 and in July 2023 a $50 million research plan was announced.100 In February 2024, the Australian government released its Long Covid plan, which indicated it would fund the development of guidelines and start education programs for GPs. Called the National Post-Acute Sequelae of COVID-19 (PASC) Plan, it described how GPs and health professionals might improve the ways they assist people with Long Covid.101

A number of funded studies are currently underway in Australia. One is at the University of New South Wales in Sydney on the use of statins (cholesterol medications) in cognitive impairment. Others are in train at the University of Sydney on the mental health impact of Covid,102 and at the University of Melbourne on the impacts of Long Covid on the heart and brain.103 Murdoch University in Perth is studying the long-term impacts of Covid and exploring disease prediction and specific treatment. The University of Queensland has one funded study on complications in blood vessels following Covid, and another looking at a protein receptor called neuropilin that the Covid virus uses to enter a variety of cell types.104

The Australian Institute of Health and Welfare is looking at links to other Australian datasets to assist with understanding Covid, and has funded the Australian National University to undertake social research into the experiences of people with Long Covid.105 The government also continued its funding of APPRISE (Australian Partnership for Preparedness Research on Infectious Diseases Emergencies Network) for its work on preparing for any future pandemic and the consequences for those with Long Covid or a chronic form of the infection.106

In the US, the National Institutes of Health are funding a set of clinical trials through the RECOVER project,107 which aims to work out why people get Long Covid and how to treat them. It is being coordinated out of Duke University in North Carolina, and is committed to including a diverse group of people with Long Covid in all of its trials.

In the UK, a similar consortium of researchers from more than 30 research organisations has been assembled to form the STIMULATE-ICP group. They aim to recruit 4500 people with Long Covid to trial an enhanced digitally enabled rehabilitation program called Living With Covid Recovery.108 The Living With Covid Recovery app is available to patients, their doctors and allied health therapists to help guide and train people with Long Covid in rehabilitation techniques. There are currently 2500 people using the app. The STIMULATE-ICP group will also be undertaking a number of drug trials,109 and a trial with Long Covid patients on getting access to the right care, at the right time, in the right place.110


It is likely that the next two years will lead to better research and information for people living with Long Covid.



In Australia, with the release of the Australian government’s Long Covid plan, we may see improved data collection on cases and a better understanding of how many people have Long Covid and what parts of their lives are being affected. We will also have a better understanding of how Long Covid is affecting our health system and economy.

We are likely to get better at providing early treatment and helping people resolve their Long Covid symptoms sooner. The research is looking at categorising the types of Long Covid so treatments can be better targeted and research can focus on the causes of particular symptoms. For example, in one study, more than 13 million electronic medical records of Americans with Long Covid went through an artificial intelligence machine to see if there were common groups of symptoms (which we call phenotypes). Six types of Long Covid were identified.


	Cluster 1, where multiple systems were affected and there were abnormal blood tests. This group had the highest mortality rate and seemed to be the sickest.

	Cluster 2, which involved mostly lung problems, particularly coughing and hypoxia (low levels of oxygen in the blood).

	Cluster 3, where people suffered mostly neurological symptoms: headaches, insomnia, depression, sleep apnoea, abnormal movements such as tremors, and pins and needles.

	Cluster 4, which involved mostly cardiovascular symptoms: fast heart rate, palpitations, low oxygen in the blood and blood clots in the lungs.

	Cluster 5, where pain and fatigue predominated.

	Cluster 6, which involved multiple systems but with normal blood tests.111



It is likely a blood test or series of tests will be developed to help identify Long Covid, which will help with diagnosis. Researchers will then be able to set up experimental models in labs that will allow for rapid testing of treatments. For example, a study looking at Long Covid patients with micro-clots has isolated inflamed cells in the blood vessel walls as a possible cause. They have identified targeted treatments and will be trialling them in the lab.112

Researchers are also looking at whether Long Covid might cause the reactivation of other dormant viruses remaining in the body from past infections, leading to fatigue and cognitive impairment.113

Genetic studies will probably also reveal if some people are more likely to develop Long Covid than others, which would mean they could be prioritised for early treatment and preventative treatment such as vaccines and antivirals. To date, one gene called FOXP4114 has been associated with severe acute Covid and lung dysfunction. It is possible that people with this gene are more likely to go on to suffer with Long Covid.

The understanding of Long Covid among specialists, allied health practitioners and GPs is likely to improve, so they will be more confident in managing the condition. Hopefully, this will lead to rehabilitation being started earlier. With a better-educated healthcare workforce, rehabilitation is also likely to be easier to access in the community or through public and private rehabilitation clinics within hospitals.

The future for people with Long Covid is already better now than it was a year ago, and we’re optimistic that this trajectory will continue. The more we know, the better the outcomes for people with Long Covid will be.

______________

Your return to normal won’t necessarily be smooth, but all the evidence to date indicates that you will get there. Managing the ongoing risks can be scary, but take comfort in the fact that research is continuing and the treatments for Long Covid will continue to improve.



As a rehabilitation physician I am deeply respectful of the skills and knowledge of doctors from other specialities, nurses and members of allied health professions, and while I have alluded to some treatments delivered by them, I acknowledge that I have simply described outlines, and not detailed treatments that can be tailored to individuals through the instincts, experience and expertise of these health practitioners.






Conclusion

Covid is not showing any signs of going away, and more Australians are being exposed, some repeatedly. Our journey to contain the virus and then deal with the aftermath has taught us a lot. We are now much better at diagnosing, supporting and managing Long Covid.

Governments in Australia are also getting better at recognising the problem. Evidence-based information is now an integral part of the treatment for Long Covid, whereas in the early phase the information we had simply provided reassurance that the Long Covid symptoms were real.

While the world searches for treatments, the rehabilitation community stands by to accept, care for and offer early rehabilitation to people with Long Covid. There are departments of rehabilitation medicine in every large public hospital in Australia and more than 450 practising rehabilitation physicians in the country, all qualified and experienced in managing chronic illnesses such as Long Covid. Rehabilitation teams of allied health professionals, specialists and nurses are skilled in treating people who are striving to return to independence and achieve the best quality of life possible.

Health services will need to accommodate the impact of Long Covid and there are models available for doing just that.1 Australian governments are being urged to rethink their healthcare responses to pandemics in comparison with international standards,2 and include a chronic phase such as Long Covid in future planning. Even the business community is working towards changes to work practices, human resources management and training in order to accommodate staff with Long Covid.3

Over recent times, more people with Long Covid are being seen and understood, and fewer are being dismissed or forgotten. There is more activity by health professionals, researchers, unions, business and the community to push for better resources, services and understanding for people with Long Covid.

So while the battle is not over, there is every reason to expect that things will continue to improve.




APPENDIX

Making your own pacing schedule

This is the most active part of your self-management. The starting point when organising pacing is considering your daily activities and which of these matters to you the most.

This might not be easy if you’re not one to keep to schedules and no two days are the same. If you’re studying or your work is more structured, your work/study will provide a solid scaffolding around which you can focus your activities.

Step 1: Work out what you do each day

Before you even talk through pacing with a health professional, it’s useful to think through all your daily activities from the moment you wake up to when you go to bed. This is your best-case scenario, when your symptoms aren’t bringing your life to a grinding halt. If you talk about pacing with your allied health therapist, practice nurse or doctor, they might ask these sorts of questions:


	What time do you wake up?

	What do you do then?

	How do you get to work or do you work from home? How long does your trip to work take?

	Do you have a home office or workplace?

	If you don’t work, what sort of things do you do from breakfast until morning tea? Do you leave your home? What sort of things do you do when you’re out? Do you carry the shopping home or do you use a car or delivery service?

	Do you do chores or housekeeping activities? If so, what are these, and when do you do them?

	What are your tasks like at work? Are you mostly at a desk or do you spend your day on your feet? Do you walk around and climb stairs through the day? Do you have to do lifting or reaching tasks? Do you spend a lot of time on the phone or in meetings? Are you mostly outside doing manual work like digging or stacking? Do you drive while at work?

	Do you stop for lunch? Do you make your lunch or take it with you or buy it? How long do you have for lunch? Where do you have it?

	In the afternoons, do you have a break or a nap? When do you have it?

	Do you stop for afternoon tea if you’re at work or work through until knock-off time? When do you leave work and how do you get home?

	Do you prepare food in the evenings or does someone else cook? Do you help other people in the house with their chores and/or study or do some work yourself when you get home?

	Do you exercise during the day? When and for how long?

	What do you do in the evenings? How often do you go out in the evenings?

	When do you get into bed at night to sleep?



Step 2: Make your own list of daily activities

Your answers to these questions will help you make your own list of daily activities, which might read something like this.








	6.30
	Get up, shower and dress



	7.00
	Make breakfast for yourself and the kids, get them dressed for school



	8.00
	Walk kids to school



	8.30
	Take bus to office



	9.00
	Arrive at work – go to meetings, drive to customers, meet and talk to customers, drive back to office, write emails, attend a work function with lunch or lunch meeting, drive to see a customer, drive back to office, finish emails, race out to catch the bus



	18.00
	Take bus home and pick up some groceries on the walk home from the bus stop



	18.30
	Arrive home, change and help get dinner ready



	19.00
	Dinner and washing up



	20.00
	Check kids’ homework and watch TV with them



	21.30
	Put kids to bed



	22.00
	Have a nightcap with partner



	23.00
	Go to bed





Step 3: Decide which activities are the most important and the most tiring

In the sample list of activities you can see that the day is pretty full, with limited time to rest. Work occupies more than eight hours of the day and the work tasks are varied.

The approach to pacing here is to ask which tasks on your own schedule are the most important and which are the most energy-sapping. You would then try to cut back on the tasks that are less important and plan to do your higher-energy tasks earlier in the day. For work your aim would be to put off more energy-sapping tasks to a later date or pass them on to a co-worker, maintaining your less energy-sapping tasks. You could also try to work from home one to two days a week or have one day off a week. You will of course need to consult with your employer on all of this, but the aim here is to decide which activities are the most important to you and which are the most exhausting.

Go back through your daily schedule from Step 2 and score each activity for how energy-sapping and important it is. A scored sample schedule for a shift worker might look like this.










	12.00
	Wake up, have breakfast and read the paper
	Not energy-sapping
	Quite important



	13.00
	Get dressed, do some chores, shopping, banking or getting fuel
	Moderately energy-sapping
	Not that important



	14.30
	Make dinner to eat at work and a sandwich for the car
	Mildly energy-sapping
	Quite important



	15.00
	Drive 45 minutes to work
	Moderately energy-sapping
	Quite important



	16.00
	Arrive at work – get my job list from foreman, fire up forklift, start working
	Extremely energy-sapping
	Very important



	18.30
	Eat dinner and sit in tea room
	Not energy-sapping
	Quite important



	19.15
	Continue working
	Most energy-sapping part of the day
	Very important



	21.30
	Tea break
	Not energy-sapping
	Quite important



	21.45
	Continue working
	Extremely energy-sapping
	Very important



	23.00
	Drive home
	Moderately energy-sapping
	Quite important



	23.45–1.30
	Make and eat dinner and watch TV and go to bed
	Not energy-sapping
	Quite important





Step 4: Analyse your scores and devise changes

In this scenario, work seems to be the most energy-sapping and also the most important. Driving to and from work appears to be a necessity, and doing chores in the morning seems to sap energy as well. The best approach for pacing in this scenario might be to contact the employer and see if they will allow four 15-minute breaks rather than one break of 45 minutes and another of 15 minutes. It would also help with energy conservation to start work earlier in the day and to limit energy-sapping activities before work. If this was our patient at the clinic we would probably contact their workplace to see if the shift could start earlier and allow more regular rests. The nature of the work itself can’t really change, but we could ask for one day off each week for recovery for a few weeks.

Ideally, in this scenario we would prefer the person to work the morning shift, from 9.00 to 16.00, with four short breaks of 15 minutes at 10.30, 12.00, 13.30 and 15.00. And we would ask for Wednesdays off to rest, perhaps attend allied health therapy sessions and do some of the less energy-sapping but necessary chores at home. This would be for an initial period of one month and then we would review.

This approach would allow more time to rest after work and to enjoy pleasurable activities that might not be so energy-sapping. The person might choose to leave all the major household chores to the weekend. If the workplace won’t budge, or the person can’t afford to lose the shift penalties, we would suggest very limited activities before work and doing chores only on the weekend. We would also advise the workplace that the person first needs a two-week period of sick leave to commence a paced program of activity with an exercise therapist,1 and to undergo training in pacing, sleep hygiene and so on with an occupational therapist or psychologist.

Try this process for yourself and see if you can devise a plan that could work for you. You could then talk to your health practitioners, to see if they can help you finesse your plan and negotiate your proposed work changes with your employer.

Step 5: Monitor your plan and tweak as needed

Consider your energy as like a bank account that’s full every morning. With each activity you make a withdrawal, and with each period of rest and recuperation you make a deposit. The morning, when your energy levels are probably highest, is the best time to do the more energy-sapping activities, but with frequent rests so you can return a little energy back to your reserves.

Once you start implementing your plan – perhaps cutting back on some activities, taking more rests, working in a different way and putting some things off for a while – you need to continually monitor how you’re going and whether your plan is working. Sometimes there will be obvious signs it is, such as feeling less exhausted and having more energy. Other times it might need some tweaking or you might need to use a monitoring system, such as completing the C19 Yorkshire questionnaire every month or so, or using an app to record your steps and heart rate. One app, FatigueTech,2 monitors the way you manage pacing, particularly in the workplace.

Pacing principles

Because everyone’s activities and priorities are different, your pacing program won’t look like anyone else’s. Individualised pacing programs are a must, but they are all based on these main principles.


	Put off less important energy-sapping activities; do them on days when you can have frequent rests.

	Set up a schedule with frequent short rests and the more energy-sapping activities in the morning.

	Only do what you actually want or need to do on any given day, and postpone other less important activities.

	Keep your workplace and family informed of your plan and your progress.

	Monitor whether you’re achieving your pacing goals.






Acknowledgements

Rehabilitation is a speciality based on teamwork, and I approached the writing of this book no differently. Not only do I want to thank my colleagues who read the manuscript at different stages and advised on research and experience, I also particularly want to thank those patients who had experienced both acute and Long Covid for their insights and comments. For those of you whose stories fill these pages, I thank you wholeheartedly.

The team at St Vincent’s Long Covid clinic played a large role in developing the book, in particular my co-lead Associate Professor Andrew Byrne, whose insights into respiratory complications of COVID and how it affected people’s lives were invaluable. Also our clinical nurse consultant Ellie (Elham) Asgary, whose management of our large dataset and whose ability to communicate the distress and complex symptoms of the people turning up to our clinic is second to none. Thanks also go to the philanthropists without whom the clinic could not continue: both the Cunningham Foundation and the Hanbury Foundation.

Dr Jane Wheatley, our psychologist, is indefatigable in the production of educational information for people with Long Covid, and our physiotherapist Irina Grassi was quick to adapt our treatments to Long Covid – thanks to both of you for advice and support. To our other physicians, Dr Morgan Hee (rehab) and Dr Emma Stumbles (respiratory), who put up with my enquiries about their assessments and what aspects of Long Covid they were seeing through the clinic – I thank you both. Other support came from Professor Bruce Brew AM (neurology) and Dr Jason Kaplan (cardiology), who were at the end of the phone to discuss Long Covid cognitive impairment or cardiac dysfunction at any time. I also want to thank Professor Kay Wilhelm AM (psychiatry) for the times she spent with me on the phone talking about the nuances of mental health issues and treatments following Covid – her insights garnered through her experience in the ADAPT early research team, the social impacts of lockdowns and working from home was incisive.

A special mention must go to Associate Professor Nada Hamad, whose role as both a haematologist and a patient were particularly insightful. Above all, her focus on the lived experience and her reflections on the knowledge level and behaviour of the health community were perceptive. I will be indebted to other colleagues such as Professor Ian Harris AM (orthopaedic surgery), who was generous with his time to discuss over-medicalisation, and Professor Jon Wardle, who was always available to discuss CAM products and their governing legislation. I also want to give a shout-out to my colleagues in our Rehabilitation Medicine service at St Vincent’s, such as Claire Emanuel (dietetics) and Danielle Marks (speech pathology), who fielded a number of questions relating to their areas of expertise. Special mention goes to Associate Professor Sean Mungovan (physiotherapy) from our St Vincent’s private rehabilitation service, whose research into telehealth for Covid was important in the early stages of the pandemic, and whose children still say he makes a great pasta!

Overseas, my colleagues Professor Manoj Sivan (rehabilitation) from Leeds University and Professor David Putrino (physiotherapy and neuroscience) from Not Impossible Labs and the Mount Sinai Medical Center in New York were very helpful, both in reading and discussing the latest literature and ways other countries had managed Long Covid – thanks to both of you.

Here in Australia, I want to thank my agent, Tom Gilliatt, who had faith in me from the start, and Jane Morrow and her talented team from Murdoch Books – Virginia Birch, Sue Bobbermein, Gina Flaxman and Nicola Young – who put up with my bursts of activity interrupted by the literary doldrums of everyday life. Thanks for putting up with me!

Finally, I need to thank my personal supporters, like my close friends the Stephens, Viz, Braude and Robert, who ribbed me endlessly and kept my feet on the ground. But perhaps my greatest supporter, critic and adviser is my fabulous wife, Margaret, who loved and encouraged me no matter how annoying or blockheaded I was – thank you, darling, I couldn’t have done it without you.




Notes

Introduction

1 Steven G. Faux, Kathy Eagar, Ian D. Cameron & Christopher J. Poulos, ‘COVID-19: planning for the aftermath to manage the aftershocks’, Medical Journal of Australia, 2020, vol. 213, no. 2, pp. 60–61.e1, www.mja.com.au/system/files/issues/213_02/mja250685.pdf.

2 Nicholas Biddle & Rosemary Korda, ‘The experience of COVID-19 in Australia, including long-COVID – evidence from the COVID-19 Impact Monitoring Survey Series, August 2022’, ANU Centre for Social Research and Methods, National Centre for Epidemiology and Population Health, csrm.cass.anu.edu.au/sites/default/files/docs/2022/10/The_experience_of_COVID-19_in_Australia_-_For_web.pdf.

3 Lauren L. O’Mahoney, Ash Routen, Clare Gillies et al., ‘The prevalence and long-term health effects of Long Covid among hospitalised and non-hospitalised populations: a systematic review and meta-analysis’, eClinicalMedicine, 2023, vol. 55, article no. 101762, doi.org/10.1016/j.eclinm.2022.101762.

4 Henrietta Cook, ‘Long Covid less likely with newer strains’, The Age, 27 November 2023, www.smh.com.au/national/newer-virus-strains-less-likely-to-cause-long-covid-20231123-p5emag.html.

5 Michela D. Stephens, Julie A. Gazmararian & Anjali Khakharia, ‘Prevalence and risk factors of post-acute sequelae of COVID-19 among United States veterans’, Annals of Epidemiology, 2024, vol. 89, pp. 1–7, doi.org/10.1016/j.annepidem.2023.11.006.

6 Hannah E. Davis, Lisa McCorkell, Julia M. Vogel et al., ‘Long Covid: major findings, mechanisms and recommendations’, Nature Reviews Microbiology, 2023, vol. 21, pp. 133–46, doi.org/10.1038/s41579-022-00846-2.

7 Australian Institute of Health and Welfare, ‘Diabetes: Australian facts’, AIHW, 14 December 2023, www.aihw.gov.au/reports/diabetes/diabetes/contents/about.

8 Australian Institute of Health and Welfare, ‘Asthma’, AIHW, 14 December 2023, www.aihw.gov.au/reports/chronic-respiratory-conditions/asthma.

9 Australian Institute of Health and Welfare, ‘Heart, stroke and vascular disease: Australian facts’, AIHW, 14 December 2023, www.aihw.gov.au/reports/heart-stroke-vascular-disease/hsvd-facts/contents/about.

10 Australian Institute of Health and Welfare, ‘Cancer in Australia 2021’, AIHW, 1 December 2021, www.aihw.gov.au/reports/cancer/cancer-in-australia-2021/summary.

11 ‘COVID-19 reporting: case notifications’, Department of Health and Aged Care, Austraian Government, www.health.gov.au/topics/covid-19/reporting#covid19-case-notifications.

12 Margaret A. Faux, ‘Claiming and compliance under the Medicare Benefits schedule: a critical examination of medical practitioner experiences, perceptions, attitudes and knowledge’, PhD thesis, UTS, 2021, opus.lib.uts.edu.au/handle/10453/155387.

Part I: Defining Long Covid

1. What is Long Covid and can we prevent it?

1 Elisa Perego, Felicity Callard, Laurie Stras et al., ‘Why we need to keep using the patient made term “Long Covid”’, BMJ Opinion, 1 October 2020, blogs.bmj.com/bmj/2020/10/01/why-we-need-to-keep-using-the-patient-made-term-long-covid.

2 Paul Garner, ‘Paul Garner: for 7 weeks I have been through a roller coaster of ill health, extreme emotions, and utter exhaustion’, BMJOpinion, 5 May 2020, blogs.bmj.com/bmj/2020/05/05/paul-garner-people-who-have-a-more-protracted-illness-need-help-to-understand-and-cope-with-the-constantly-shifting-bizarre-symptoms.

3 Elisa Perego, tweet, 21 May 2020, Twitter, twitter.com/elisaperego78/status/1263172084055838721?s=20.

4 Perego, Callard, Stras et al., ‘Why we need to keep using the patient made term “Long Covid”’ (see note 1).

5 UK National Institute for Health and Care Excellence, ‘COVID-19 rapid guideline: managing the long-term effects of COVID-19: guidance overview’, NICE, 18 December 2020, www.nice.org.uk/guidance/ng188; and the updated version: NICE, Scottish Intercollegiate Guidelines Network (SIGN) and Royal College of General Practitioners (RCGP), ‘COVID-19 rapid guideline: managing the long-term effects of COVID-19’, NICE, 25 January 2024, www.nice.org.uk/guidance/ng188.

6 Australian Institute of Health and Welfare, ‘Long Covid in Australia – a review of the literature’, AIHW, 16 December 2022, www.aihw.gov.au/reports/covid-19/long-covid-in-australia-a-review-of-the-literature/summary.

7 Jennifer R. Chevinsky, Guoyu Tao, Amy M. Lavery et al., ‘Late conditions diagnosed 1–4 months following an initial coronavirus disease 2019 (COVID-19) encounter: a matched-cohort study using inpatient and outpatient administrative data – United States, 1 March–30 June 2020’, Clinical Infectious Diseases, 2021, vol. 73, suppl. 1, pp. S5–S16, academic.oup.com/cid/article/73/Supplement_1/S5/6257082.

8 Lara Bull-Otterson, Sarah Baca, Sharon Saydah et al., ‘Post–Covid conditions among adult COVID-19 survivors aged 18–64 and ≥65 years — United States, March 2020–November 2021’, CDC, Morbidity and Mortality Weekly Report, 27 May 2022, www.cdc.gov/mmwr/volumes/71/wr/mm7121e1.htm?s_cid=mm7121e1_w.

9 World Health Organization, ‘Post COVID-19 condition (Long Covid)’, WHO, 7 December 2022, www.who.int/europe/news-room/fact-sheets/item/post-covid-19-condition.

10 Rachel R. Deer, Madeline A. Rock, Nicole Vasilevsky et al., ‘Characterizing Long Covid: deep phenotype of a complex condition’, eBioMedicine, 2021, vol. 74, article no. 103722, www.sciencedirect.com/science/article/pii/S2352396421005168.

11 Marco Ho-Bun Lam, Yun-Kwok Wing, Mandy Wai-Man Yu et al., ‘Mental morbidities and chronic fatigue in severe acute respiratory syndrome survivors, long-term follow-up’, Archives of Internal Medicine, 2009, vol. 169, no. 22, pp. 2142–47, jamanetwork.com/journals/jamainternalmedicine/fullarticle/415378.

12 Peixun Zhang, Jia Li, Huixin Liu et al., ‘Long-term bone and lung consequences associated with hospital-acquired severe acute respiratory syndrome: a 15-year follow-up from a prospective cohort study’, Bone Research, 2020, vol. 8, article no. 8, pubmed.ncbi.nlm.nih.gov/32128276.

13 Catherine M. Tansey, Marie Louie & Mark Loeb, ‘One-year outcomes and health care utilization in survivors of severe acute respiratory syndrome’, Archives of Internal Medicine, 2007, vol. 167, no. 12, pp. 1312–20, jamanetwork.com/journals/jamainternalmedicine/fullarticle/412710.

14 Hassaan Ahmed, Kajal Patel, Darren C. Greenwood et al., ‘Long-term clinical outcomes in survivors of severe acute respiratory syndrome and Middle East respiratory syndrome coronavirus outbreaks after hospitalisation or ICU admission: a systematic review and meta-analysis’, Journal of Rehabilitation Medicine, 2020, vol. 52, no. 5, article no. jrm00063, pubmed.ncbi.nlm.nih.gov/32449782.

15 F.B. Løkke, K.S. Hansen, L.S. Dalgaard, et al., ‘Long-term complications after infection with SARS-CoV-1, influenza and MERS-CoV – lessons to learn in Long Covid?’, Infectious Diseases Now, 2023, vol. 53, no. 8, article no. 104779, www.sciencedirect.com/science/article/pii/S2666991923001410.

16 Jocelyn Solis-Moreira & Anna Guildford, ‘How did we develop a COVID-19 vaccine so quickly?’, Medical News Today, 13 November 2021, www.medicalnewstoday.com/articles/how-did-we-develop-a-covid-19-vaccine-so-quickly.

17 Hisham Momattin, Anfal Y. Al-Ali & Jaffar A. Al-Tawfiq, ‘A systematic review of therapeutic agents for the treatment of the Middle East respiratory syndrome coronavirus (MERS-CoV)’, Travel Medicine and Infectious Diseases, 2019, vol. 30, pp. 9–18, doi.org/10.1016/j.tmaid.2019.06.012.

18 Rachelle Buchbinder & Ian Harris, Hippocrasy: How Doctors Are Betraying Their Oath, Sydney: NewSouth, 2021.

19 Hannah E. Davis, Lisa McCorkell, Julia Moore Vogel & Eric J. Topol, ‘Long Covid: major findings, mechanisms and recommendations’, Nature Reviews Microbiology, 2023, vol. 21, pp. 133–46, www.nature.com/articles/s41579-022-00846-2.

20 Maxime Taquet, Quentin Dercon & Paul J. Harrison, ‘Six-month sequelae of post-vaccination SARS-CoV-2 infection: a retrospective cohort study of 10,024 breakthrough infections’, Brain, Behavior, and Immunity, 2022, vol. 103, pp. 154–62, pubmed.ncbi.nlm.nih.gov/35447302.

21 Ziyad Al-Aly, Benjamin Bowe & Yan Xie, ‘Long Covid after breakthrough SARS-CoV-2 infection’, Nature Medicine, 2022, vol. 28, pp. 1461–67, pubmed.ncbi.nlm.nih.gov/35614233.

22 Felicia Ceban, Dana Kulzhabayeva, Nelson B. Rodrigues et al., ‘COVID-19 vaccination for the prevention and treatment of Long Covid: A systematic review and meta-analysis’, Brain, Behavior, and Immunity, 2023, vol. 111, pp. 211–29, www.sciencedirect.com/science/article/pii/S088915912300079X.

23 Daniel Ayoubkhani, Matthew L. Bosworth, Sasha King et al., ‘Risk of Long Covid in people infected with severe acute respiratory syndrome coronavirus 2 after 2 doses of a coronavirus disease 2019 vaccine: community-based, matched cohort study’, Open Forum Infectious Diseases, 2022, vol. 9, no. 9, article no. ofac464, pubmed.ncbi.nlm.nih.gov/36168555.

24 Ceban, Kulzhabayeva, Rodrigues et al., ‘COVID-19 vaccination for the prevention and treatment of Long Covid.

25 Qing Han, Bang Zheng, Luke Daines & Aziz Sheikh, ‘Long-term sequelae of COVID-19: a systematic review and meta-analysis of one-year followup studies on post-Covid symptoms’, Pathogens, 2022, vol. 11, no. 2, article no. 269, www.mdpi.com/2076-0817/11/2/269.

26 César Fernández-de-las-Peñas, Juan Torres-Macho, María Velasco-Arribas, et al. ‘Preexisting hypertension is associated with a greater number of long-term post-Covid symptoms and poor sleep quality: a case–control study’, Journal of Human Hypertension, 2022, vol. 36, pp. 582–84, www.nature.com/articles/s41371-022-00660-6.

27 Tomoya Tsuchida, Masanori Hirose, Yoko Inoue et al., ‘Relationship between changes in symptoms and antibody titers after a single vaccination in patients with Long Covid’, Journal of Medical Virology, 2022, vol. 94, no. 7, pp. 3416–20, pubmed.ncbi.nlm.nih.gov/35238053.

28 Atsuyuki Watanabe, Masao Iwagami, Jun Yasuhara et al., ‘Protective effect of COVID-19 vaccination against Long Covid syndrome: a systematic review and meta-analysis’, Vaccine, 2023, vol. 41, no. 11, pp. 1783–90, doi.org/10.1016/j.vaccine.2023.02.008.

29 Kin Israel Notarte, Jesus Alfonso Catahay, Jacqueline Veronica Velasco et al., ‘Impact of COVID-19 vaccination on the risk of developing Long-Covid and on existing Long-Covid symptoms: a systematic review’, eClinicalMedicine, 2002, vol. 53, article no. 101624, www.thelancet.com/journals/eclinm/article/PIIS2589-5370(22)00354-6/fulltext.

2. What causes Long Covid?

1 Hannah E. Davis, Gina S. Assaf, Lisa McCorkell, et al., ‘Characterizing Long Covid in an international cohort: 7 months of symptoms and their impact’, EClinicalMedicine, 2021, vol. 38, article no. 101019, pubmed.ncbi.nlm.nih.gov/34308300.

2 Hannah E. Davis, Lisa McCorkell, Julia Moore Vogel & Eric J. Topol, ‘Long Covid: major findings, mechanisms and recommendations’, Nature Reviews Microbiology, 2023, vol. 21, pp. 133–46, www.nature.com/articles/s41579-022-00846-2.

3 Tao Zuo, Qin Liu, Fen Zhang et al., ‘Temporal landscape of human gut RNA and DNA virome in SARS-CoV-2 infection and severity’, Microbiome, 2021, vol. 9, article no. 91, microbiomejournal.biomedcentral.com/articles/10.1186/s40168-021-01008-x.

4 Aravind Natarajan, Soumaya Zlitni, Erin F. Brooks et al., ‘Gastrointestinal symptoms and fecal shedding of SARS-CoV-2 RNA suggest prolonged gastrointestinal infection’, Med, 2022, vol. 3, no. 6, pp. 371–87, pubmed.ncbi.nlm.nih.gov/35434682.

5 Muge Cevik, Matthew Tate, Ollie Lloyd et al., ‘SARS-CoV-2, SARSCoV, and MERS-CoV viral load dynamics, duration of viral shedding, and infectiousness: a systematic review and meta-analysis’, Lancet, 2020, vol. 2, no. 1, pp. E1–E22, www.thelancet.com/journals/lanmic/article/PIIS2666-5247(20)30172-5/fulltext?s=08.

6 Anastasios Kollias, Konstantinos G. Kyriakoulis & Konstantinos Syrigos, ‘Venous thromboembolism in COVID-19: a systematic review and meta-analysis’, Society for Vascular Medicine, 2021, vol. 26, no. 4, pp. 415–25, journals.sagepub.com/doi/full/10.1177/1358863X21995566.

7 Yan Xie, Evan Xu, Benjamin Bowe & Ziyad Al-Aly, ‘Long-term cardiovascular outcomes of COVID-19’, Nature Medicine, 2022, vol. 28, pp. 583–90, www.nature.com/articles/s41591-022-01689-3.

8 Etheresia Pretorius, Chantelle Venter, Gert Jacobus Laubscher et al., ‘Prevalence of symptoms, comorbidities, fibrin amyloid microclots and platelet pathology in individuals with Long Covid/Post-Acute Sequelae of COVID-19 (PASC)’, Cardiovascular Diabetology, 2022, vol. 21, article no. 148, pubmed.ncbi.nlm.nih.gov/35933347.

9 Madlen Davies, ‘Long Covid patients travel abroad for expensive and experimental “blood washing”’, BMJ, 2022, vol. 378, article no. o1671, www.bmj.com/content/378/bmj.o1671.

10 HEAL-COVID, 2021, heal-covid.net.

11 Jeffrey E. Gold, Ramazan A. Okyay, Warren E. Licht & David J. Hurley, ‘Investigation of Long Covid prevalence and its relationship to Epstein-Barr virus reactivation, Pathogens, 2021, vol. 10, no. 6, article no. 763, www.mdpi.com/2076-0817/10/6/763.

12 L.A. Cysique, D. Jakabek, S.G. Bracken et al., ‘Post-acute COVID-19 cognitive impairment and decline uniquely associate with kynurenine pathway activation: a longitudinal observational study’ (pre-print), medRxiv, 2022, europepmc.org/article/PPR/PPR503551.

13 Michelle Monje & Akiko Iwasaki, ‘The neurobiology of Long Covid’, Neuron, 2022, vol. 110, no. 21, pp. 3484–96, www.ncbi.nlm.nih.gov/pmc/articles/PMC9537254.

14 Natarajan, Zlitni, Brooks et al., ‘Gastrointestinal symptoms and fecal shedding of SARS-CoV-2 RNA suggest prolonged gastrointestinal infection’ (see note 4).

15 Yun Kit Yeoh, Tao Zuo, Grace Chung-Yan Lui et al., ‘Gut microbiota composition reflects disease severity and dysfunctional immune responses in patients with COVID-19’, Gut, 2021, vol. 70, pp. 698–706, pubmed.ncbi.nlm.nih.gov/33431578.

16 Qin Liu, Joyce Wing Yan Mak, Qi Su et al., ‘Gut microbiota dynamics in a prospective cohort of patients with post-acute COVID-19 syndrome’, Gut, 2022, vol. 71, pp. 544–52, pubmed.ncbi.nlm.nih.gov/35082169.

17 İmdat Eroğlu, Burcu Çelik Eroğlu & Gülay Sain Güven, ‘Altered tryptophan absorption and metabolism could underlie long-term symptoms in survivors of coronavirus disease 2019 (COVID-19)’, 2021, Nutrition, vol. 90, article no. 111308, www.sciencedirect.com/science/article/pii/S0899900721001702.

18 Stuart Stewart, Louise Newson, Tracy A. Briggs et al., ‘Long Covid risk – a signal to address sex hormones and women’s health’, Lancet Regional Health Europe, 2021, vol. 11, article no. 100242, doi.org/10.1016/j.lanepe.2021.100242.

19 Clare Wenham, Julia Smith & Rosemary Morgan, ‘COVID-19: the gendered impacts of the outbreak’, Lancet, 2020, vol. 395, no. 10227, pp. 846–48, www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30526-2/fulltext.

20 Bin Huang, Yun Cai, Ning Li et al., ‘Sex-based clinical and immunological differences in COVID-19’, BMC Infectious Diseases, 2021, vol. 21, article no. 647, bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-021-06313-2.

21 Takehiro Takahashi, Mallory K. Ellingson, Patrick Wong et al., ‘Sex differences in immune responses that underlie COVID-19 disease outcomes’, Nature, 2020, vol. 588, pp. 315–20, www.nature.com/articles/s41586-020-2700-3.

22 David Cox, ‘Why are women more prone to long Covid?’, The Observer, 13 June 2021, www.theguardian.com/society/2021/jun/13/why-are-women-more-prone-to-long-covid.

3. Diagnosing Long Covid

1 Daniel Ayoubkhani, Sasha King, Piotr Pawelek et al., ‘Prevalence of ongoing symptoms following coronavirus (COVID-19) infection in the UK’, Census21, UK, 4 August 2022, www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4august2022.

2 Olivier Robineau, Marie Zins, Mathilde Touvier et al., ‘Long-lasting symptoms after an acute COVID-19 infection and factors associated with their resolution’, JAMA Network Open, 2022, vol. 5, no. 11, article no. e2240985, pubmed.ncbi.nlm.nih.gov/36350653.

3 Qing Han, Bang Zheng, Luke Daines & Aziz Sheikh, ‘Long-term sequelae of COVID-19: a systematic review and meta-analysis of one-year followup studies on post-Covid symptoms’, Pathogens, 2022, vol. 11, no. 2, article no. 269, www.mdpi.com/2076-0817/11/2/269.

4 Robineau, Zins, Touvier et al., ‘Long-lasting symptoms after an acute COVID-19 infection’ (see note 2).

5 Qing Shen, Emily E. Joyce, Omid V. Ebrahimi et al., ‘COVID-19 illness severity and 2-year prevalence of physical symptoms: an observational study in Iceland, Sweden, Norway and Denmark’ (pre-print), medRxiv, 2023, www.medrxiv.org/content/10.1101/2023.04.18.23288720v1.

6 Anuradhaa Subramanian, Krishnarajah Nirantharakumar, Sarah Hughes et al., ‘Symptoms and risk factors for Long Covid in non-hospitalized adults’, Nature Medicine, 2022, vol. 28, pp. 1706–14, www.nature.com/articles/s41591-022-01909-w.

7 Clark D. Russell, Nazir I. Lone & J. Kenneth Baillie, ‘Comorbidities, multimorbidity and COVID-19’, Nature Medicine, 2023, vol. 29, pp. 334–43, www.nature.com/articles/s41591-022-02156-9.

8 Rija Aziz, Nadia Siles, Mary Kelley et al., ‘Clinical characteristics of Long Covid patients presenting to a dedicated academic post-COVID-19 clinic in Central Texas’, Scientific Reports, 2023, vol. 13, no. 1, article no. 21971, doi.org/10.1038/s41598-023-48502-w; Jennifer Cohen & Yana van der Meulen Rodgers, ‘An intersectional analysis of Long Covid prevalence’, International Journal for Equity in Health, 2023, vol. 22, no. 1, article no. 261, doi.org/10.1186/s12939-023-02072-5.

9 Baraa Kassim & Sharon Wong, ‘Enhancing patient care and rehabilitation through the post-COVID-19 Service at Nepean Hospital’, abstract for oral presentation at RMSANZ Congress, Hobart, 11–13 September 2023.

10 Emma Löfström, Anna Eringfält, Arne Kötz et al., ‘Dynamics of IgG-avidity and antibody levels after Covid-19’, Journal of Clinical Virology, 2021, vol. 144, article no. 104986, pubmed.ncbi.nlm.nih.gov/34563862.

11 Yu Zhang, Chui Mei Ong, Cassandra Yun et al., ‘Diagnostic value of nucleocapsid protein in blood for SARS-CoV-2 Infection’, Clinical Chemistry, 2022, vol. 68, no. 1, pp. 240–48, pubmed.ncbi.nlm.nih.gov/34358289.

12 Richard A. Deyo, Andrew K. Diehl & Marc Rosenthal, ‘How many days of bed rest for acute low back pain?’, New England Journal of Medicine, 1986, vol. 315, pp. 1064–70, www.nejm.org/doi/full/10.1056/NEJM198610233151705.

13 Richard A. Deyo, Andrew K. Diehl & Marc Rosenthal, ‘How many days of bed rest for acute low back pain?’, New England Journal of Medicine, 1986, vol. 315, pp. 1064–70, psycnet.apa.org/record/2021-00770-003.

14 Yuan Qin, Xiaonan Hao, Miaohua Lv et al., ‘A global perspective on risk factors for frailty in community-dwelling older adults: a systematic review and meta-analysis’, Archives of Gerontology and Geriatrics, 2021, vol. 105, article no. 104844, www.sciencedirect.com/science/article/abs/pii/S016749432200231X.

15 Ann M. O’Hare, Elizabeth K. Vig, Theodore J. Iwashyna et al., ‘Complexity and challenges of the clinical diagnosis and management of Long Covid’, JAMA Network Open, 2022, vol. 5, no. 11, article no. e2240332, jamanetwork.com/journals/jamanetworkopen/fullarticle/2798146.

16 Ryan P. Barbaro, Graeme MacLaren, Philip S. Boonstra et al., ‘Extracorporeal membrane oxygenation support in COVID-19: an international cohort study of the Extracorporeal Life Support Organization registry’, Lancet, vol. 396, 2020, pp. 1071–78, doi.org/10.1016/S0140-6736(20)32008-0.

17 Manoj Sivan, Stephen Halpin, Jeremy Gee et al., ‘The self-report version and digital format of the COVID-19 Yorkshire Rehabilitation Scale (C19YRS) for Long Covid or post-Covid syndrome assessment and monitoring’, Advances in Clinical Neuroscience and Rehabilitation, 13 April 2021, acnr.co.uk/articles/digital-format-long-covid-c19-yrs-tool/?hilite=manoj+sivan.

18 Manoj Sivan, ‘Remote assessment for identifying COVID-19 post-acute care needs’, Aging Clinical and Experimental Research, 2020, vol. 32, no. 10, pp. 2167–68, www.ncbi.nlm.nih.gov/pmc/articles/PMC7456573.

19 Manoj Sivan, Nick Preston, Amy Parkin et al., ‘The modified COVID-19 Yorkshire Rehabilitation Scale (C19-YRSm) patient-reported outcome measure for Long Covid or post-COVID-19 syndrome’, Journal of Medical Virology, 2022, vol. 94, no. 9, pp. 4253–64, pubmed.ncbi.nlm.nih.gov/35603810.

20 Rory J. O’Connor, Nick Preston, Amy Parkin et al., ‘The COVID-19 Yorkshire Rehabilitation Scale (C19-YRS): application and psychometric analysis in a post-COVID-19 syndrome cohort’, Journal of Medical Virology, 2022 vol. 94, no. 3, pp. 1027–34, pubmed.ncbi.nlm.nih.gov/34676578.

21 ‘COVID-19 Yorkshire Rehabilitation Scale’, C19-YRS, c19-yrs.com.

22 Sofia Adelaide Osimo, Marilena Aiello, Claudio Gentili et al., ‘The influence of personality, resilience, and alexithymia on mental health during COVID-19 pandemic’, Frontiers in Psychology, 2021, vol. 21, article no. 630751, www.frontiersin.org/articles/10.3389/fpsyg.2021.630751/full.

23 Adam Hampshire, Peter J. Hellyer, Eyal Soreq et al., ‘Associations between dimensions of behaviour, personality traits, and mental-health during the COVID-19 pandemic in the United Kingdom’, Nature Communications, 2021, vol. 12, article no. 4111, www.nature.com/articles/s41467-021-24365-5.

Part II: Managing life with Long Covid

4. Managing the main Long Covid symptoms through rehab

1 Ekta Shirbhate, Jaiprakash Pandey, Vijay K. Patel et al., ‘Understanding the role of ACE-2 receptor in pathogenesis of COVID-19 disease: a potential approach for therapeutic intervention’, Pharmacological Reports, 2021, vol. 73, pp. 1539–50, link.springer.com/article/10.1007/s43440-021-00303-6.

2 World Health Organization, ‘Rehabilitation’, WHO, 30 January 2023, www.who.int/news-room/fact-sheets/detail/rehabilitation.

3 Shari Parker, Robert Rollinson, Michael Gilad, Kate Holmes, Nicky Sygall & Steven Faux, ‘The ravages of bed rest: rehabilitation after prolonged immobility’, MedicineToday, vol. 9, no. 8, pp. 36–44, medicinetoday.com.au/mt/2008/august/feature-article/ravages-bed-rest-rehabilitation-after-prolonged-immobility.

4 Stefania Fugazzaro, Angela Contri, Otmen Esseroukh et al., ‘Rehabilitation interventions for post-acute COVID-19 syndrome: a systematic review’, International Journal of Environmental Research and Public Health, 2022, vol. 19, no. 9, article no. 5185, pubmed.ncbi.nlm.nih.gov/35564579.

5 Dimitra V. Pouliopoulou, Joy C. Macdermid, Emily Saunders et al., ‘Rehabilitation interventions for physical capacity and quality of life in adults with post-COVID-19 condition: a systematic review and meta-analysis’, JAMA Network Open, 2023, vol. 6, no. 9, article no. e2333838, doi.org/10.1001/jamanetworkopen.2023.33838.

6 Bente Frisk, Marte Jürgensen, Birgitte Espehaug et al., ‘A safe and effective micro-choice based rehabilitation for patients with Long Covid: results from a quasi-experimental study’, Scientific Reports, 2023, vol. 13, article no. 9423, www.nature.com/articles/s41598-023-35991-y.

7 ‘Get help’, Long-COVID Australia Collaboration, longcovid.org.au/get-help.

8 ‘Post COVID-19 Navigation Service’, Department of Health, Tasmanian Government, www.health.tas.gov.au/post-covid-19-navigation-service.

9 Jeremy Rockliff, Minister for Health, ‘Long Covid clinic to be established’, Premier of Tasmania, 2 June 2022, www.premier.tas.gov.au/site_resources_2015/additional_releases/long_covid_clinic_to_be_established.

10 Standing Committee on Health, Aged Care and Sport, ‘Chapter 6 – Responding to Long Covid’, Sick and Tired: Casting a Long Shadow, Canberra: Commonwealth of Australia, 2023, www.aph.gov.au/Parliamentary_Business/Committees/House/Health_Aged_Care_and_Sport/LongandrepeatedCOVID/Report/Chapter_6_-_Responding_to_Long_COVID.

11 Thorsten Rudroff, Alexandra C. Fietsam, Justin R. Deters et al., ‘Post-COVID-19 fatigue: potential contributing factors’, Brain Sciences, 2020, vol. 10, no. 12, article no. 1012, www.mdpi.com/2076-3425/10/12/1012.

12 Gina S. Perez Giraldo, Sareen T. Ali, Anthony K. Kang et al., ‘Neurologic manifestations of Long Covid differ based on acute COVID-19 severity’, Annals of Neurology, 2023, vol. 94, no. 1, pp. 146–59, doi.org/10.1002/ana.26649.

13 Clifton O. Bingham, Anna Kristina Gutierrez, Alessandra Butanis et al., ‘PROMIS Fatigue short forms are reliable and valid in adults with rheumatoid arthritis’, Journal of Patient-reported Outcomes, 2019, vol. 3, article no. 14, pubmed.ncbi.nlm.nih.gov/30790155.

14 ‘Fatigue Assessment Scale (FAS)’, NovoPsych, novopsych.com.au/assessments/health/fatigue-assessment-scale-fas.

15 Craig Jackson, ‘The Chalder Fatigue Scale (CFQ 11)’, Occupational Medicine, 2015, vol. 65, no. 1, p. 86, academic.oup.com/occmed/article/65/1/86/1433061.

16 ‘Borg Scale of Perceived Exertion’, Department of Health, Australian Government, www.health.gov.au/sites/default/files/documents/2021/05/allied-health-professional-resource-for-group-therapy-borg-scale-allied-health-professional-resource-for-group-therapy-borg-scale.pdf.

17 Jian Joli, Patrizia Buck, Stephan Zipfel & Andreas Stengel, ‘Post-COVID-19 fatigue: a systematic review’, Frontiers in Psychiatry, 2022, vol. 13, article no. 947973, www.ncbi.nlm.nih.gov/pmc/articles/PMC9403611.

18 Helen Humphreys, Laura Kilby, Nik Kudiersky & Robert Copeland, ‘Long Covid and the role of physical activity: a qualitative study’, BMJ Open, 2021, vol. 11, article no. e047632, bmjopen.bmj.com/content/11/3/e047632.citation-tools.

19 Marie Engwall, Karin Törnbom, Hanna C. Persson & Annie Palstam, ‘Recovering from COVID-19 – a process characterised by uncertainty: a qualitative study’, Journal of Rehabilitation Medicine, 2022, vol. 54, article no. jrm00327, medicaljournalssweden.se/jrm/article/view/2739.

20 Stefania Fugazzaro, Angela Contri, Otmen Esseroukh et al., ‘Rehabilitation interventions for post-acute COVID-19 syndrome: a systematic review’, International Journal of Environmental Research and Public Health, 2022, vol. 19, article no. 5185, www.mdpi.com/1660-4601/19/9/5185.

21 Alessandro de Sire, Lucrezia Moggio, Nicola Marotta et al., ‘Impact of rehabilitation on fatigue in post-COVID-19 patients: a systematic review and meta-analysis’, Applied Sciences, 2022, vol. 12, no. 17, article no. 8593, www.mdpi.com/2076-3417/12/17/8593.

22 Pouliopoulou, Macdermid, Saunders et al., ‘Rehabilitation interventions for physical capacity and quality of life in adults with post-COVID-19 condition’ (see note 5).

23 World Health Organization, ‘Support for rehabilitation: self-management after COVID-19 related illness’, WHO, 25 June 2020, www.who.int/publications/m/item/support-for-rehabilitation-self-management-after-covid-19-related-illness.

24 Royal Australian College of General Practitioners, Patient Resource: Managing Post–COVID-19 Symptoms, Melbourne: RACGP, 2020, www.racgp.org.au/FSDEDEV/media/documents/Clinical%20Resources/Guidelines/Managing-post-COVID-19.pdf.

25 Lung Foundation Australia, Understanding Long COVID: Booklet, Brisbane: Lung Foundation Australia, 2023, lungfoundation.com.au/resources/understanding-long-covid.

26 ‘Long Covid and post-Covid symptoms’, Healthdirect, www.healthdirect.gov.au/covid-19/post-covid-symptoms-long-covid-treated.

27 ‘UNSW Fatigue Clinic’, Fatigue Clinic, UNSW Sydney, www.fatigueclinic.unsw.edu.au.

28 ‘Information about COVID-19’, St Vincent’s Hospital Sydney, www.svhs.org.au/patients-visitors/covid-19; ‘Post-acute & Long Covid clinic’, St Vincent’s Hospital Lung Health, www.svhlunghealth.com.au/about-us/whats-new/post-acute-long-covid-clinic.

29 Joseph Cotler, Carly Holtzman, Catherine Dudun & Leonard A. Jason, ‘A brief questionnaire to assess post-exertional malaise’, Diagnostics, 2018, vol. 8, no. 3, article no. 66, www.mdpi.com/2075-4418/8/3/66.

30 Diego Fernández-Lázaro, Gema Santamaría, Nerea Sánchez-Serrano et al., ‘Efficacy of therapeutic exercise in reversing decreased strength, impaired respiratory function, decreased physical fitness, and decreased quality of life caused by the post-COVID-19 syndrome’, Viruses, 2022, vol. 14, no. 12, article no. 2797, www.mdpi.com/1999-4915/14/12/2797.

31 ‘About occupational therapy’, Occupational Therapy Australia, www.otaus.com.au/about/about-ot.

32 ‘Long Covid and diet’, BDA, www.bda.uk.com/resource/long-covid-and-diet.html.

33 Ilona Obara, João Paulo S. Fernandes & Ekaterini Tiligada, ‘Histamine research advancements in the second year of the COVID-19 pandemic: report of the European Histamine Research Society (EHRS)’, Inflammation Research, 2022, vol. 71, pp. 995–98, link.springer.com/article/10.1007/s00011-022-01589-9.

34 Sandrayee Brahma, Amruta Naik & Ronan Lordan, ‘Probiotics: a gut response to the COVID-19 pandemic but what does the evidence show?’, Clinical Nutrition ESPEN, 2022, vol. 51, pp. 17–27, www.sciencedirect.com/science/article/pii/S2405457722004521.

35 Giuseppe Ancona, Laura Alagna, Claudia Alteri et al., ‘Gut and airway microbiota dysbiosis and their role in COVID-19 and Long-Covid’, Frontiers in Immunolology, 2023, vol. 14, article no. 1080043, doi.org/10.3389/fimmu.2023.1080043.

36 Bavithra Vijayakumar, James Tonkin, Anand Devaraj et al., ‘CT lung abnormalities after COVID-19 at 3 months and 1 year after hospital discharge’, Radiology, 2021, vol. 303, no. 2, pp. 444–54, pubs.rsna.org/doi/full/10.1148/radiol.2021211746.

37 Raminder Aul, Jessica Gates, Adrian Draper et al., ‘Complications after discharge with COVID-19 infection and risk factors associated with development of post-Covid pulmonary fibrosis’, Respiratory Medicine, 2021, vol. 188, article no. 106602, www.sciencedirect.com/science/article/pii/S0954611121003103.

38 Pranav Modi & Marco Cascella, ‘Diffusing capacity of the lungs for carbon monoxide’, StatPearls, 2023, www.ncbi.nlm.nih.gov/books/NBK556149.

39 Jose-Ramon Blanco, Maria-Jesus Cobos-Ceballos, Francisco Navarro et al., ‘Pulmonary long-term consequences of COVID-19 infections after hospital discharge’, Clinical Microbiology and Infection, 2021, vol. 27, no. 6, pp. 892–96, www.sciencedirect.com/science/article/pii/S1198743X21001014.

40 Hui Zhang, Chaolin Huang, Xiaoying Gu et al., ‘3-year outcomes of discharged survivors of COVID-19 following the SARS-CoV-2 omicron (B.1.1.529) wave in 2022 in China: a longitudinal cohort study’, Lancet Respiratory Medicine, 2024, vol. 12, no. 1, pp. 55–66, doi.org/10.1016/S2213-2600(23)00387-9.

41 Matthew S. Durstenfeld, Kaiwen Sun, Peggy Tahir et al., ‘Use of cardiopulmonary exercise testing to evaluate Long COVID-19 symptoms in adults:asystematicreviewandmeta-analysis’,JAMA Network Open, 2022, vol. 5, no. 10, article no. e2236057, doi.org/10.1001/jamanetworkopen.2022.36057.

42 Jérémie Taverne, Hélène Salvator, Cécile Leboulch et al., ‘High incidence of hyperventilation syndrome after COVID-19’, Journal of Thoracic Disease, 2021, vol. 13, no. 6), pp. 3918–22, www.ncbi.nlm.nih.gov/pmc/articles/PMC8264705.

43 Benoit Bouteleux, Pauline Henrot, Rachel Ernst et al., ‘Respiratory rehabilitation for COVID-19 related persistent dyspnoea: a one-year experience’, Respiratory Medicine, 2021, vol. 189, article no. 106648, doi.org/10.1016/j.rmed.2021.106648.

44 Miriam J. Johnson, Janelle Yorke, John Hansen-Flaschen et al., ‘Towards an expert consensus to delineate a clinical syndrome of chronic breathlessness’, European Respiratory Journal, 2017, vol. 49, article no. 1602277, pubmed.ncbi.nlm.nih.gov/28546269.

45 Léon Genecand, Marco Altarelli, Alzbeta Binkova et al., ‘Dysfunctional breathing symptoms, functional impact and quality of life in patients with long COVID-19: a prospective case series’, BMJ Open Respiratory Research, 2023, vol. 10, article no. e001770, doi.org/10.1136/bmjresp-2023-001770.

46 H. Carette, M. Zysman, C. Morelot-Panzini et al., ‘Prevalence and management of chronic breathlessness in COPD in a tertiary care center’, BMC Pulmonary Medicine, 2019, article no. 95, link.springer.com/article/10.1186/s12890-019-0851-5.

47 Donald A. Mahler, ‘mMRC (Modified Medical Research Council) Dyspnea Scale’, MD+CALC, www.mdcalc.com/calc/4006/mmrc-modified-medical-research-council-dyspnea-scale.

48 Vanessa M. McDonald, James Fingleton, Alvar Agusti et al., ‘Treatable traits: a new paradigm for 21st century management of chronic airway diseases: Treatable Traits Down Under International Workshop report’, European Respiratory Journal, 2019, vol. 53, article no. 1802058, erj.ersjournals.com/content/53/5/1802058.

49 Stephan Nopp, Florian Moik, Frederikus A. Klok et al., ‘Outpatient pulmonary rehabilitation in patients with Long Covid improves exercise capacity, functional status, dyspnea, fatigue, and quality of life’, Respiration, 2022, vol. 101, no. 6, pp. 593–601, pubmed.ncbi.nlm.nih.gov/35203084.

50 Meredith F. King, Anthony Byrne, Linda Denehy et al., ‘Feasibility of a group-based telerehabilitation intervention for post-Covid condition management’, Physical Medicine and Rehabilitation, 2023, vol. 2, no. 1, article no. 5, riverapublications.com/assets/files/pdf_files/feasibility-of-a-group-based-telerehabilitation-intervention-for-post-covid-condition-management.pdf.

51 NSW Agency for Clinical Innovation, Rehabilitation Following COVID-19 in the Pulmonary Rehabilitation Setting, Sydney: ACI, 2020, pulmonaryrehab.com.au/wp-content/uploads/2022/08/0474-Respiratory-Rehab-Following-COVID-19_v04.pdf.

52 Centre for Clinical Interventions, ‘Breathing retraining’, CCI, https://www.cci.health.wa.gov.au/-/media/CCI/Mental-Health-Professionals/Panic/Panic---Information-Sheets/Panic-Information-Sheet---04---Breathing-Retraining.pdf.

53 ACI, Rehabilitation Following COVID-19 in the Pulmonary Rehabilitation Setting (see note 51).

54 Flavia Swan & Sara Booth, ‘The role of airflow for the relief of chronic refractory breathlessness’, Current Opinion in Supportive and Palliative Care, 2015, vol. 9, no. 3, pp. 206–11, journals.lww.com/co-supportiveandpalliativecare/abstract/2015/09000/the_role_of_airflow_for_the_relief_of_chronic.3.aspx.

55 D. Godek & A.M. Freeman, ‘Physiology, diving reflex’, StatPearls, 2023, europepmc.org/article/NBK/nbk538245; C. Caspers, S. Cleveland & J.D. Schipke, ‘Diving reflex: can the time course of heart rate reduction be quantified?’, Scandinavian Journal of Medicine and Science in Sports, 2011, vol. 21, no. 1, pp. 18–31, onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0838.2010.01246.x.

56 Dalane W. Kitzman & Leanne Groban, ‘Exercise intolerance’, Heart Failure Clinics, 2008, vol. 4, no. 1, pp. 99–115, www.sciencedirect.com/science/article/abs/pii/S1551713607001432.

57 Mohamad Salim Alkodaymi, Osama Ali Omrani, Nader A. Fawzy et al., ‘Prevalence of post-acute COVID-19 syndrome symptoms at different followup periods: a systematic review and meta-analysis’, Clinical Microbiology and Infection, 2022, vol. 28, no. 5, pp. 657–66, www.sciencedirect.com/science/article/pii/S1198743X22000386.

58 Raffaele Scurati, Nadia Papini, Paola Giussani et al., ‘The challenge of Long COVID-19 management: from disease molecular hallmarks to the proposal of exercise as therapy’, International Journal of Molecular Sciences, 2022, vol. 23, no. 20, article no. 12311, www.mdpi.com/1422-0067/23/20/12311.

59 Christopher Travers, ‘What does moderate exercise mean, anyway?’, Cleveland Clinic, 23 October 2020, health.clevelandclinic.org/what-does-moderate-exercise-mean-anyway.

60 ‘Exercise intensity: how to measure it’, Mayo Clinic, 25 August 2023, www.mayoclinic.org/healthy-lifestyle/fitness/in-depth/exercise-intensity/art-20046887.

61 Jing Wang, Shuqin Liu, Guoping Li & Junjie Xiao, ‘Exercise regulates the immune system’, in Junjie Xiao (ed.), Physical Exercise for Human Health, Advances in Experimental Medicine and Biology, vol. 1228, Singapore: Springer, pp. 395–408, pubmed.ncbi.nlm.nih.gov/32342473.

62 Keiji Fukuda, Stephen E. Straus, Ian Hickie et al., ‘The chronic fatigue syndrome: a comprehensive approach to its definition and study. International Chronic Fatigue Syndrome Study Group’, Annals of Internal Medicine, 1994, vol. 121, pp. 953–59, pubmed.ncbi.nlm.nih.gov/7978722.

63 Bruce M. Carruthers, Anil Kumar Jain, Kenny L. De Meirleiret al., ‘Myalgic Encephalomyelitis/Chronic Fatigue Syndrome’, Journal of Chronic Fatigue Syndrome, 2003, vol. 11, no. 1, pp. 7–115, www.tandfonline.com/doi/abs/10.1300/J092v11n01_02.

64 Abigail Brown & Leonard A. Jason, ‘Meta-analysis investigating post-exertional malaise between patients and controls’, Journal of Health Psychology, 2018, vol. 25, nos 13–14, pp. 2053–71, journals.sagepub.com/doi/full/10.1177/1359105318784161.

65 Mark Vink & Friso Vink-Niese, ‘Graded exercise therapy does not restore the ability to work in ME/CFS – rethinking of a Cochrane review’, Work, 2020, vol. 66, no. 2, pp. 283–308, content.iospress.com/articles/work/wor203174.

66 Centers for Disease Control and Prevention, ‘Myalgic encephalomyelitis/chronic fatigue syndrome: treatment of ME/CFS’, CDC, www.cdc.gov/me-cfs/treatment/index.html.

67 UK National Institute for Health and Care Excellence, Myalgic Encephalomyelitis (or Encephalopathy)/Chronic Fatigue Syndrome: Diagnosis andManagement, NICE Guideline NG206, London: NICE, 2021, www.nice.org.uk/guidance/ng206/evidence/g-nonpharmacological-management-of-mecfs-pdf-9265183028.

68 World Physiotherapy, World Physiotherapy Response to COVID-19 Briefing Paper 9. Safe Rehabilitation Approaches for People Living with Long COVID: Physical Activity and Exercise, London: World Physiotherapy, 2021, world.physio/sites/default/files/2021-06/Briefing-Paper-9-Long-Covid-FINAL.pdf.

69 Megan Parker, Hannah Brady Sawant, Thuvia Flannery et al., ‘Effect of using a structured pacing protocol on post-exertional symptom exacerbation and health status in a longitudinal cohort with the post-COVID-19 syndrome’, Journal of Medical Virology, 2023, vol. 95, no. 1, article no. e28373, onlinelibrary.wiley.com/doi/10.1002/jmv.28373.

70 Robert M. Barker-Davies, Oliver O’Sullivan, Kahawalage Pumi Prathima Senaratne et al., ‘The Stanford Hall consensus statement for post-COVID-19 rehabilitation’, British Journal of Sports Medicine, 2020, vol. 54, no. 16, pp. 949–59, www.ncbi.nlm.nih.gov/pmc/articles/PMC7418628.

71 James Roland & Daniel Bubnis, ‘What exactly are METs, and what should you know about them?’, Healthline, 21 October 2019, www.healthline.com/health/what-are-mets.

72 Suzanne Broadbent, Sonja Coetzee & Rosalind Beavers, ‘Effects of a short-term aquatic exercise intervention on symptoms and exercise capacity in individuals with chronic fatigue syndrome/myalgic encephalomyelitis: a pilot study’, European Journal of Applied Physiology, 2018, vol. 118, pp. 1801–10, link.springer.com/article/10.1007/s00421-018-3913-0.

73 Nopp, Moik, Klok et al., ‘Outpatient pulmonary rehabilitation in patients with Long Covid improves exercise capacity, functional status, dyspnea, fatigue, and quality of life’ (see note 49).

74 Matthew S. Durstenfeld, Kaiwen Sun, Peggy Tahir et al., ‘Use of cardiopulmonary exercise testing to evaluate Long COVID-19 symptoms in adults: a systematic review and meta-analysis’, JAMA Network Open, 2022, vol. 5, no. 10, article no. e2236057, jamanetwork.com/journals/jamanetworkopen/article-abstract/2797203.

75 Isabelle Frésard, Léon Genecand, Marco Altarelli et al., ‘Dysfunctional breathing diagnosed by cardiopulmonary exercise testing in “Long Covid” patients with persistent dyspnoea’, BMJ Open Respiratory Research, 2022, vol. 9, no. 1, article no. e001126, bmjopenrespres.bmj.com/content/9/1/e001126.

76 Gaia Cattadori, Silvia Di Marco, Massimo Baravelli et al., ‘Exercise training in post-COVID-19 patients: the need for a multifactorial protocol for a multifactorial pathophysiology’, Journal of Clinical Medicine, 2022, vol. 11, no. 8, article no. 2228, pubmed.ncbi.nlm.nih.gov/35456321.

77 Juan Pablo Castro, Marie Kierkegaard & Manuel Zeitelhofer, ‘A call to use the multicomponent exercise Tai Chi to improve recovery from COVID-19 and Long Covid’, Frontiers in Public Health, 2022, vol. 10, article no. 827645, www.frontiersin.org/articles/10.3389/fpubh.2022.827645/full.

78 Leonard A. Jason, Molly Brown, Abigail Brown et al., ‘Energy conservation/envelope theory interventions to help patients with myalgic encephalomyelitis/chronic fatigue syndrome’, Fatigue, 2013, vol. 1, nos 1–2, pp. 27–42, www.ncbi.nlm.nih.gov/pmc/articles/PMC3596172/pdf/nihms-427073.pdf.

79 ‘Energy points chart’, Post-COVID-18 Interdiscplinary Clinical Care Network, 2022, www.phsa.ca/health-info-site/Documents/post_covid-19-Living_in_your_Energy_Envelope_Tool.pdf.

80 David Hughes, Richard Saw, Nirmala Kanthi Panagodage Perera et al., ‘The Australian Institute of Sport framework for rebooting sport in a COVID-19 environment’, Journal of Science and Medicine in Sport, 2020, vol. 23, no. 7, pp. 639–63, www.sciencedirect.com/science/article/pii/S1440244020305272.

81 James McKinney, Kim A. Connelly, Paul Dorian et al., ‘COVID-19–myocarditis and return to play: reflections and recommendations from a Canadian working group’, Canadian Journal of Cardiology, 2021, vol. 37, no. 8, pp. 1165–74, www.sciencedirect.com/science/article/pii/S0828282X20311089.

82 Aaron L. Baggish, Jonathan A. Drezner, Jonathan H. Kim et al., ‘The resurgence of sport in the wake of COVID-19: cardiac considerations in competitive athletes’, British Journal of Sports Medicine blog, 24 April 2020, blogs.bmj.com/bjsm/2020/04/24/the-resurgence-of-sport-in-the-wake-of-covid-19-cardiac-considerations-in-competitive-athletes.

83 Mathew G. Wilson, James H. Hull, John Rogers et al., ‘Cardiorespiratory considerations for return-to-play in elite athletes after COVID-19 infection: a practical guide for sport and exercise medicine physicians’, British Journal of SportsMedicine, 2020, vol. 54, pp. 1157–61, bjsm.bmj.com/content/54/19/1157.

84 Wei Wen, Perminder S. Sachdev, Jason J. Li et al., ‘White matter hyperintensities in the forties: their prevalence and topography in an epidemiological sample aged 44–48’, Human Brain Mapping, 2009, vol. 30, pp. 1155–67, pubmed.ncbi.nlm.nih.gov/18465744.

85 Anthony L. Komaroff & W. Ian Lipkin, ‘ME/CFS and Long Covid share similar symptoms and biological abnormalities: road map to the literature’, Frontiers in Medicine, 2023, vol. 10, article no. 1187163, www.frontiersin.org/articles/10.3389/fmed.2023.1187163.

5. Managing other Long Covid symptoms through rehab

1 World Health Organization, ‘COVID-19 pandemic triggers 25% increase in prevalence of anxiety and depression worldwide’, WHO, 2 March 2022, www.who.int/news/item/02-03-2022-covid-19-pandemic-triggers-25-increase-in-prevalence-of-anxiety-and-depression-worldwide.

2 Yixuan Zhao, Liana S. Leach, Erin Walsh et al., ‘COVID-19 and mental health in Australia – a scoping review’, BMC Public Health, 2022, vol. 22, article no. 1200, bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-13527-9.

3 COVID-19 Mental Disorders Collaborators, ‘Global prevalence and burden of depressive and anxiety disorders in 204 countries and territories in 2020 due to the COVID-19 pandemic’, Lancet, 2021, vol. 398, no. 10312, pp. 1700–12, pubmed.ncbi.nlm.nih.gov/34634250.

4 Kay Wilhelm, ‘Starting out again after COVID’, Transplant Journal of Australasia, 2021, vol. 30, no. 3, pp. 5–7, search.informit.org/doi/abs/10.3316/informit.239577076874253.

5 Chunyan Zhu, Ting Zhang, Qianqian Li et al., ‘Depression and anxiety during the COVID-19 pandemic: epidemiology, mechanism, and treatment’, Neuroscience Bulletin, 2022, vol. 39, pp. 675–84, link.springer.com/article/10.1007/s12264-022-00970-2.

6 Leia Y. Saltzman, Michele Longo & Tonya C. Hansel, ‘Long-Covid stress symptoms: mental health, anxiety, depression, or posttraumatic stress’, Practice and Policy, 2023, in press, psycnet.apa.org/fulltext/2023-97853-001.html.

7 Adriano Maia Chaves-Filho, Olivia Braniff, Angelina Angelova et al., ‘Chronic inflammation, neuroglial dysfunction, and plasmalogen deficiency as a new pathobiological hypothesis addressing the overlap between post-COVID-19 symptoms and myalgic encephalomyelitis/chronic fatigue syndrome’, Brain Research Bulletin, 2023, vol. 201, article no. 110702, www.sciencedirect.com/science/article/pii/S0361923023001272.

8 Leia Y. Saltzman, Michele Longo & Tonya C. Hansel, ‘Long-Covid stress symptoms: mental health, anxiety, depression, or posttraumatic stress’, Psychological Trauma: Theory, Research, Practice, and Policy, 2023, in press, psycnet.apa.org/record/2023-97853-001.

9 Ritika Rastogi, Ivo H. Cerda, Abdelrahman Ibrahim et al., ‘Long Covid and psychological distress in young adults: potential protective effect of a prior mental health diagnosis’, Journal of Affective Disorders, 2023, vol. 340, pp. 639–48, www.sciencedirect.com/science/article/abs/pii/S0165032723010078.

10 Halwa Zakia, Kent Pradana & Shelly Iskandar, ‘Risk factors for psychiatric symptoms in patients with Long Covid: a systematic review’, PLoSONE, 2023, vol. 18. no. 4, article no. e0284075, doi.org/10.1371/journal.pone.0284075.

11 Cassiano Teixeira, Regis Goulart Rosa, Daniel Sganzerla et al., ‘The burden of mental illness among survivors of critical care—risk factors and impact on quality of life: a multicenter prospective cohort study’, Chest, 2021, vol. 160, no. 1, pp. 157–64, www.sciencedirect.com/science/article/pii/S0012369221003421.

12 Kai Yuan, Yi-Miao Gong, Lin Liu et al., ‘Prevalence of posttraumatic stress disorder after infectious disease pandemics in the twenty-first century, including COVID-19: a meta-analysis and systematic review’, Molecular Psychiatry, 2021, vol. 26, pp. 4982–98, www.nature.com/articles/s41380-021-01036-x.

13 Paul A. Vöhringer & S. Nassir Ghaemi, ‘Solving the antidepressant efficacy question: effect sizes in major depressive disorder’, Clinical Therapeutics, 2011, vol. 33, no. 12, pp. B49–B61, www.sciencedirect.com/science/article/abs/pii/S0149291811007703.

14 Maria Antònia Fiol-DeRoque, Maria Jesús Serrano-Ripoll, Rafael Jiménez et al., ‘A mobile phone-based intervention to reduce mental health problems in health care workers during the COVID-19 pandemic (PsyCovidApp): randomized controlled trial’, JMIR Mhealth Uhealth, 2021, vol. 9, no. 5, article no. e27039, pubmed.ncbi.nlm.nih.gov/33909587; Maryam Shaygan, Zahra Yazdani & Adib Valibeygi, ‘The effect of online multimedia psychoeducational interventions on the resilience and perceived stress of hospitalized patients with COVID-19: a pilot cluster randomized parallel-controlled trial’, BMC Psychiatry, 2021, vol. 21, no. 1, article no. 93, pubmed. ncbi.nlm.nih.gov/33573631.

15 Alessandra Accoto, Salvatore Gaetano Chiarella, Antonino Raffone et al., ‘Beneficial effects of mindfulness-based stress reduction training on the wellbeing of a female sample during the first total lockdown due to COVID-19 pandemic in Italy’, International Journal of Environmental Research and Public Health, 2021, vol. 18, article no. 5512, pubmed.ncbi.nlm.nih.gov/34063864.

16 Monika Sohal, Pavneet Singh, Bhupinder Singh Dhillon & Harbir Singh Gill, ‘Efficacy of journaling in the management of mental illness: a systematic review and meta-analysis’, Family Medicine and Community Health, 2022, vol. 10, no. 1, article no. e001154, www.ncbi.nlm.nih.gov/pmc/articles/PMC8935176.

17 Tanya A. Kuut, Fabiola Müller, Irene Csorba et al., ‘Efficacy of cognitive-behavioral therapy targeting severe fatigue following coronavirus disease 2019: results of a randomized controlled trial’, Clinical Infectious Diseases, 2023, vol. 77, no. 5, pp. 687–95, doi.org/10.1093/cid/ciad257.

18 Carolyn T. Bramante, Blake Anderson, John B. Buse et al., ‘Outpatient treatment of COVID-19 and incidence of post-COVID-19 condition over 10 months (COVID-OUT): a multicentre, randomised, quadruple-blind, parallel-group, phase 3 trial’, Lancet Infectious Diseases, 2023, vol. 23, no. 10, pp. 1119–29, www.thelancet.com/journals/laninf/article/PIIS14733099(23)00299-2/fulltext.

19 Mario Gennaro Mazza, Mariagrazia Palladini, Sara Poletti & Francesco Benedetti, ‘Post-COVID-19 depressive symptoms: epidemiology, pathophysiology, and pharmacological treatment’, CNS Drugs, 2022, vol. 36, pp. 681–702, link.springer.com/article/10.1007/s40263-022-00931-3.

20 Robert Stanton, Simon Rosenbaum, Megan Kalucy et al., ‘A call to action: exercise as treatment for patients with mental illness’, Australian Journal of Primary Health, 2014, vol. 21, no. 2, pp. 120–25, www.publish.csiro.au/py/PY14054.

21 Raghuram Nagarathna, Akshay Anand, Manjari Rain et al., ‘Yoga practice is beneficial for maintaining healthy lifestyle and endurance under restrictions and stress imposed by lockdown during COVID-19 pandemic’, Frontiers in Psychiatry, 2021, vol. 12, article no. 613762, pubmed.ncbi.nlm.nih.gov/34239456.

22 Danielle Dennis, Cynthia Radnitz & Michael G. Wheaton, ‘A perfect storm? Health anxiety, contamination fears, and COVID-19: lessons learned from past pandemics and current challenges’, International Journal of Cognitive Therapy, 2021, vol. 14, pp. 497–513, link.springer.com/article/10.1007/s41811-021-00109-7.

23 ‘Table 3.32: DSM-IV to DSM-5 illness anxiety disorder comparison’, Impact of the DSM-IV to DSM-5 Changes on the National Survey on Drug Use and Health, Rockville, Maryland: US Substance Abuse and Mental Health Services Administration, 2016, www.ncbi.nlm.nih.gov/books/NBK519704/table/ch3.t32.

24 Roberta Ferrucci, Michelangelo Dini, Chiara Rosci et al., ‘One-year cognitive follow-up of COVID-19 hospitalized patients’, European Journal of Neurology, 2022, vol. 29, no. 7, pp. 2006–14, onlinelibrary.wiley.com/doi/full/10.1111/ene.15324.

25 María Díez-Cirarda, Miguel Yus, Natividad Gómez-Ruiz et al., ‘Multimodal neuroimaging in post-Covid syndrome and correlation with cognition’, Brain, 2022, vol. 146, no. 5, pp. 2142–52, academic.oup.com/brain/article-abstract/146/5/2142/6775147.

26 Stéphane Kremer, François Lersy, Mathieu Anheim et al., ‘Neurologic and neuroimaging findings in patients with COVID-19: a retrospective multicenter study’, Neurology, 2020, vol. 95, no. 13, pp. e1868–e1882, doi.org/10.1212/WNL.000000000001011.

27 Bianca Besteher, Tonia Rocktaschel, Alejandra P. Garza et al., ‘Cortical thickness alterations and systemic inflammation define Long-Covid patients with cognitive impairment’, Brain, Behavior and Immunity, 2024, vol. 116, pp. 175–84, doi.org/10.1016/j.bbi.2023.11.028.

28 Vittorio Di Piero, Frangois Chollet, Ray J. Dolan et al., ‘The functional nature of cerebellar diaschisis’, Stroke, 1990, vol. 21, no. 9, pp. 1365–69, www.ahajournals.org/doi/pdf/10.1161/01.str.21.9.1365.

29 Margherita Bertuccelli, Luciana Ciringione, Maria Rubega et al., ‘Cognitive impairment in people with previous COVID-19 infection: a scoping review’, Cortex, 2022, vol. 154, pp. 212–30, www.sciencedirect.com/science/article/pii/S0010945222001691.

30 Jennifer A. Frontera, Ariane Lewis, Kara Melmed et al., ‘Prevalence and predictors of prolonged cognitive and psychological symptoms following COVID-19 in the United States’, Frontiers in Aging Neuroscience, 2021, vol. 13, article no. 690383, www.frontiersin.org/articles/10.3389/fnagi.2021.690383/full.

31 Keith D. Cicerone, Yelena Goldin, Keith Ganci et al., ‘Evidence-based cognitive rehabilitation: systematic review of the literature from 2009 through 2014’, Archives of Physical Medicine and Rehabilitation, 2019, vol. 100, no. 8, pp. 1515–33, www.sciencedirect.com/science/article/pii/S0003999319301947.

32 UK National Institute of Health and Welfare, ‘COVID-19 rapid guideline: managing the long-term effects of COVID-19’, NICE guideline NG188, 2020, www.nice.org.uk/guidance/ng188.

33 Jeffrey S. Fine, Anne Felicia Ambrose, Nyaz Didehbani et al., ‘Multidisciplinary collaborative consensus guidance statement on the assessment and treatment of cognitive symptoms in patients with post-acute sequelae of SARS-CoV-2 infection (PASC)’, PM&R, 2022, vol. 14, no. 1, pp. 96–111, onlinelibrary.wiley.com/doi/10.1002/pmrj.12745.

34 NSW Agency for Clinical Innovation, ‘Clinical practice guidelines for assessment and management of adults, children and young people with symptoms of Long Covid: guidance for NSW Health clinicians’, ACI, 2023, aci.health.nsw.gov.au/__data/assets/pdf_file/0011/726878/ACI-CPG-for-assessment-and-management-of-adults-with-post-acute-sequelae-of-COVID-19.pdf.

35 ‘Long Covid’, Department of Health and Aged Care, Australian Government, www.health.gov.au/topics/covid-19/long-covid.

36 Hung-Jui Chuang, Chia-Wei Lin, Ming-Yen Hsiao et al., ‘Long Covid and rehabilitation’, Journal of the Formosan Medical Association, 2024, vol. 123, suppl. 1, pp. S61–69, doi.org/10.1016/j.jfma.2023.03.022.

37 J. Elmasry, C. Loo & D. Martin, ‘A systematic review of transcranial electrical stimulation combined with cognitive training’, Restorative Neurology and Neuroscience, 2015, vol. 33, no. 3, pp. 263–78, europepmc.org/article/MED/25624425.

38 Laurijn R. Draaisma, Maximilian J. Wessel, Friedhelm C. Hummel et al., ‘Non-invasive brain stimulation to enhance cognitive rehabilitation after stroke’, Neuroscience Letters, 2020, vol. 719, article no. 133678, www.sciencedirect.com/science/article/abs/pii/S0304394018304506.

39 Friederike Thams, Daria Antonenko, Robert Fleischmann et al., ‘Neuromodulation through brain stimulation-assisted cognitive training in patients with post-COVID-19 cognitive impairment (Neuromod-COV): study protocol for a PROBE phase IIb trial’, BMJ Open, 2022, vol. 12, no. 4, article no. e055038, www.ncbi.nlm.nih.gov/pmc/articles/PMC9002255.

40 Loredana Raciti, Francesca Antonia Arcadi & Rocco Salvatore Calabrò, ‘Could palmitoylethanolamide be an effective treatment for Long-COVID-19? Hypothesis and insights in potential mechanisms of action and clinical applications’, Innovations in Clinical Neuroscience, 2022, vol. 19, no. 1, pp. 19–25, pubmed.ncbi.nlm.nih.gov/35382075.

41 ‘Let’s talk about speech pathology’, Speeach Pathology Australia, www.speechpathologyaustralia.org.au.

42 Martin B. Brodsky, Marlís González-Fernández, Pedro A. Mendez-Tellez et al., ‘Factors associated with swallowing assessment after oral endotracheal intubation and mechanical ventilation for acute lung injury’, Annals of the American Thoracic Society, 2014, vol. 11, no. 10, pp. 1545–52, www.ncbi.nlm.nih.gov/pmc/articles/PMC4298980.

43 Anna Miles, Jackie McRae, Gemma Clunie et al., ‘An international commentary on dysphagia and dysphonia during the COVID-19 pandemic’, Dysphagia, 2022, vol. 37, pp. 1349–74, doi.org/10.1007/s00455-021-10396-z.

44 Jerome R. Lechien, Carlos M. Chiesa-Estomba, Pierre Cabaraux et al., ‘Features of mild-to-moderate COVID-19 patients with dysphonia’, Journal of Voice, 2020, vol. 36, no. 2, pp. 249–55, pubmed.ncbi.nlm.nih.gov/32600873.

45 Oscar H. Del Brutto, Denisse A. Rumbea, Bettsy Y. Recalde & Robertino M. Mera, ‘Cognitive sequelae of Long Covid may not be permanent: a prospective study’, European Journal of Neurology, 2022, vol. 29, no. 4, pp. 1218–21, pubmed.ncbi.nlm.nih.gov/34918425.

46 Meina Quan, Xuechu Wang, Min Gong et al., ‘Post-Covid cognitive dysfunction: current status and research recommendations for high risk population’, Lancet Regional Health: Western Pacific, vol. 38, article no. 100836, www.thelancet.com/journals/lanwpc/article/PIIS2666-6065(23)00154-2/fulltext.

47 Na Zeng, Yi-Miao Zhao, Wei Yan et al., ‘A systematic review and meta-analysis of long term physical and mental sequelae of COVID-19 pandemic: call for research priority and action’, Molecular Psychiatry, 2023, vol. 28, pp. 423–433, www.nature.com/articles/s41380-022-01614-7.

48 Woo-Jung Song, Christopher K.M. Hui, James H. Hull et al., ‘Confronting COVID-19-associated cough and the post-Covid syndrome: role of viral neurotropism, neuroinflammation, and neuroimmune responses’, Lancet Respiratory Medicine, 2021, vol. 9, no. 5, pp. 533–44, www.thelancet.com/journals/lanres/article/PIIS2213-2600(21)00125-9/fulltext.

49 Vineeta Ojha, Avinash Mani, Niraj Nirmal Pandey et al., ‘CT in coronavirus disease 2019 (COVID-19): a systematic review of chest CT findings in 4410 adult patients’, European Radiology, 2020, vol. 30, pp. 6129–38, pubmed.ncbi.nlm.nih.gov/32474632.

50 Patricia García-Vicente, Antonio Rodríguez-Valiente, Carmen Górriz Gil et al., ‘Chronic cough in post-Covid syndrome: laryngeal electromyography findings in vagus nerve neuropathy’, PLoS ONE, 2023, vol. 18, no. 3, article no. e0283758, journals.plos.org/plosone/article?id=10.1371/journal.pone.0283758.

51 ‘Diagnosis and assessment of chronic cough in adults – a brief guide and clinical algorithm for primary care’, Lung Foundation Australia, lungfoundation. com.au/wp-content/uploads/2022/12/Chronic-cough-adults-HP-fact_updated_23.1.23.pdf.

52 Alastair D. Hay, Paul Little, Anthony Harnden et al., ‘Effect of oral prednisolone on symptom duration and severity in nonasthmatic adults with acute lower respiratory tract infection: a randomized clinical trial’, JAMA, 2017, vol. 318, no. 8, pp. 721–30, pubmed.ncbi.nlm.nih.gov/28829884.

53 Tina J. Wang, Brian Chau, Mickey Lui et al., ‘PM&R and pulmonary rehabilitation for COVID-19’, American Journal of Physical Medicine and Rehabilitation, 2020, vol. 99, no. 9, pp. 769–74, www.ncbi.nlm.nih.gov/pmc/articles/PMC7315835; Sarah Chamberlain, Rachel Garrod & Surinder S. Birring, ‘Cough suppression therapy: does it work?’, Pulmonary Pharmacology and Therapeutics, 2013, vol. 26, no. 5, pp. 524–27 pubmed.ncbi.nlm.nih.gov/23524013.

54 Marhami Fahriani, Muhammad Ilmawan, Jonny K. Fajar et al., ‘Persistence of Long Covid symptoms in COVID-19 survivors worldwide and its potential pathogenesis – a systematic review and meta-analysis’, Narra J, 2021, vol. 1, no. 2, article no. 36, narraj.org/main/article/view/36.

55 Marcus Ståhlberg, Ulrika Reistam, Artur Fedorowski et al., ‘Post-COVID-19 tachycardia syndrome: a distinct phenotype of post-acute COVID-19 syndrome’, American Journal of Medicine, 2021, vol. 134, no. 12, pp. 1451–56, pubmed.ncbi.nlm.nih.gov/34390682.

56 Cassie Lee, Darren C. Greenwood, Harsha Master et al., ‘Prevalence of orthostatic intolerance in Long Covid clinic patients: a multicentre observational study’ (pre-print), medRXiv, 2023, www.medrxiv.org/content/10.1101/2023.12.18.23299958v1.

57 Artur Fedorowski & Richard Sutton, ‘Autonomic dysfunction and postural orthostatic tachycardia syndrome in post-acute COVID-19 syndrome’, Nature Reviews Cardiology, 2023, vol. 20, pp. 281–82, www.nature.com/articles/s41569-023-00842-w.

58 Lee, Greenwood, Master et al., ‘Prevalence of orthostatic intolerance in Long Covid clinic patients’ (see note 56).

59 Artur Fedorowski, Alessandra Fanciulli, Satish R. Raj et al., ‘Cardiovascular autonomic dysfunction in post-COVID-19 syndrome: a major health-care burden’, Nature Reviews Cardiology, 2024, doi.org/10.1038/s41569-023-00962-3.

60 Qi Fu, Tiffany B. Vangundy, M. Melyn Galbreath et al., ‘Cardiac origins of the postural orthostatic tachycardia syndrome’, Journal of the American College of Cardiology, 2010, vol. 55, no. 25, pp. 2858–68, pubmed.ncbi.nlm.nih.gov/20579544.

61 Giris Jacob, Laura Diedrich, Kyoko Sato et al., ‘Vagal and sympathetic function in neuropathic postural tachycardia syndrome’, Hypertension, 2019, vol. 73, pp. 1087–96, pubmed.ncbi.nlm.nih.gov/30879357.

62 Hongliang Li, Xichun Yu, Campbell Liles et al., ‘Autoimmune basis for postural tachycardia syndrome’, JAHA, 2014, vol. 3, article no. e000755, pubmed.ncbi.nlm.nih.gov/24572257.

63 Robert Oliver Isaac, Joanna Corrado & Manoj Sivan, ‘Detecting orthostatic intolerance in Long Covid in a clinic setting’, International Journal of Environmental Research and Public Health, 2023, vol. 20, no. 10, article no. 5804, www.mdpi.com/1660-4601/20/10/5804.

64 Stephen A. George, Tiffany B. Bivens, Erin J. Howden et al., ‘The international POTS registry: evaluating the efficacy of an exercise training intervention in a community setting’, Heart Rhythm, vol. 13, no. 4, pp. 943–50, www.heartrhythmjournal.com/article/S1547-5271(15)01527-1/fulltext.

65 Qi Fu & Benjamin D. Levine, ‘Exercise and non-pharmacological treatment of POTS’, Autonomic Neuroscience, 2018, vol. 215, pp. 20–27, www.sciencedirect.com/science/article/abs/pii/S1566070218300663.

66 Barbara K. Bruce, Tracy E. Harrison, Susan M. Bee et al., ‘Improvement in functioning and psychological distress in adolescents with postural orthostatic tachycardia syndrome following interdisciplinary treatment’, Clinical Pediatrics, 2016, vol. 55, no. 14, pp. 1300–304, journals.sagepub.com/doi/pdf/10.1177/0009922816638663; Vidya Raj, Morwenna Opie & Amy C. Arnold, ‘Cognitive and psychological issues in postural tachycardia syndrome’, Autonomic Neuroscience: Basic and Clinical, 2018, vol. 215, pp. 46–55, pubmed. ncbi.nlm.nih.gov/29628432.

67 Karan R. Chadda, Ellen E. Blakey, Christopher L.-H. Huang & Kamalan Jeevaratnam, ‘Long COVID-19 and postural orthostatic tachycardia syndrome: is dysautonomia to be blamed?’, Frontiers in Cardiovascular Medicine, 2022, vol. 9, article no. 860198, www.ncbi.nlm.nih.gov/pmc/articles/PMC8959615.

68 Bharat Narasimhan, Arundhati Calambur, Errol Moras et al., ‘Postural orthostatic tachycardia syndrome in COVID-19: a contemporary review of mechanisms, clinical course and management’, Vascular Health and Risk Management, 2023, vol. 19, pp. 303–16, doi.org/10.2147/VHRM.S380270.

69 Maria G. Ceravolo, Fahim Anwar, Elisa Andrenelli et al., ‘Evidence-based position paper on physical and rehabilitation medicine professional practice for persons with COVID-19, including post COVID-19 condition: the European PRM position (UEMS PRM Section)’, European Journal of Physical and Rehabilitation Medicine, 2023, vol. 59, no. 6, pp. 789–99, doi.org/10.23736/S1973-9087.23.08315-6.

70 Svetlana Blitshteyn, Jonathan H. Whiteson, Benjamin Abramoff et al., ‘Multi-disciplinary collaborative consensus guidance statement on the assessment and treatment of autonomic dysfunction in patients with postacute sequelae of SARS-CoV-2 infection (PASC)’, PM&R, 2022, vol. 14, no. 10, pp. 1270–91, onlinelibrary.wiley.com/doi/epdf/10.1002/pmrj.12894.

71 Rachel R. Deer, Madeline A. Rock, Nicole Vasilevsky et al., ‘Characterizing Long Covid: deep phenotype of a complex condition’, EBioMedicine, 2021, vol. 74, article no. 103722, pubmed.ncbi.nlm.nih.gov/34839263.

72 Claire E. Fernandez, Colin K. Franz, Jason H. Ko et al., ‘Imaging review of peripheral nerve injuries in patients with COVID-19’, Radiology, 2020, vol. 298, no. 3, pp. E117–E130, pubs.rsna.org/doi/10.1148/radiol.2020203116.

73 Ronan M.G. Berg, Jacob Peter Hartmann, Ulrik Winning Iepsen et al., ‘Therapeutic benefits of proning to improve pulmonary gas exchange in severe respiratory failure: focus on fundamentals of physiology’, ExperimentalPhysiology, 2022, vol. 107, no. 7, pp. 759–70, pubmed.ncbi.nlm.nih.gov/34242438.

74 Fiona M. Blyth, Lyn M. March, Alan J.M. Brnabic et al., ‘Chronic pain in Australia: a prevalence study’, Pain, 2001, vol. 89, nos 2–3, pp. 127–34, www.sciencedirect.com/science/article/abs/pii/S0304395900003559.

75 Joan V. Henderson, Christopher M. Harrison, Helena C. Britt et al., ‘Management of chronic pain in Australian general practice patients’, Pain Medicine, 2013, vol. 14, no. 9, pp. 1346–61, academic.oup.com/painmedicine/article/14/9/1346/1878427.

76 Claire E. Hastie, Hamish M.E. Foster, Bhautesh D. Jani et al., ‘Chronic pain and COVID-19 hospitalisation and mortality: a UK Biobank cohort study’, Pain, 2023, vol. 164, no. 1, pp. 84–90, pubmed.ncbi.nlm.nih.gov/35452027.

77 Christine T. Shiner, Tania Gardner, Hila Haskelberg et al., ‘The uptake and effectiveness of a multidisciplinary online program for managing chronic pain before and during the COVID-19 pandemic’, Pain Medicine, 2022, vol. 23, no. 9, pp. 1621–30, academic.oup.com/painmedicine/article/23/9/1621/6551258.

78 H. Shanthanna, A.M. Nelson, N. Kissoon & S. Narouze, ‘The COVID-19 pandemic and its consequences for chronic pain: a narrative review’, Anaethesia, 2022, vol. 77, no. 9, pp. 1039–50, associationofanaesthetists-publications. onlinelibrary.wiley.com/doi/full/10.1111/anae.15801.

79 Angela Mailis-Gagnon, Andrea D. Furlan, Juan Alberto Sandoval & Rod S. Taylor, ‘Spinal cord stimulation for chronic pain’, Cochrane Database of Systematic Reviews, 2004, no. 3, article no. CD003783, www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003783.pub2/full.

80 N.E. O’Connell, M.C. Ferraro, W. Gibson et al., ‘What are the benefits and risks of electrical spinal cord and dorsal root ganglion stimulation for the treatment of chronic pain in adults?’, Cochrane Database of Systematic Reviews, 2021, no. 12, article no. CD013756, www.cochrane.org/CD013756/SYMPT_what-are-benefits-and-risks-electrical-spinal-cord-and-dorsal-root-ganglion-stimulation-treatment.

81 Claudio Tana, Enrico Bentivegna, Soo-Jin Cho et al., ‘Long Covid headache’, Journal of Headache and Pain, 2022, vol. 23, article no. 93, thejournalofheadacheandpain.biomedcentral.com/articles/10.1186/s10194-022-01450-8.

82 Juliane Bremer, Johannes Friemann, Saskia von Stillfried et al., ‘Reduced T-cell densities in cranial nerves of patients who died with SARS-CoV-2 infection’, Acta Neuropathologica Communications, 2023, vol. 11, article no. 10, actaneurocomms.biomedcentral.com/articles/10.1186/s40478-022-01502-9.

83 Jeyasakthy Saniasiaya, Md Asiful Islam & Baharudin Abdullah, ‘Prevalence of olfactory dysfunction in coronavirus disease 2019 (COVID-19): a meta-analysis of 27,492 patients’, Laryngoscope, 2021, vol. 131, no. 4, pp. 865–78, onlinelibrary.wiley.com/doi/10.1002/lary.29286.

84 Saniasiaya, Islam & Abdullah, ‘Prevalence of olfactory dysfunction in coronavirus disease 2019 (COVID-19)’ (see note 83).

85 Liguo Zhang, Alexsia Richards, M. Inmaculada Barrasa et al., ‘Reverse-transcribed SARS-CoV-2 RNA can integrate into the genome of cultured human cells and can be expressed in patient-derived tissues’, PNAS, 2021, vol. 118, no. 21, article no. e2105968118, pubmed.ncbi.nlm.nih.gov/33958444.

86 Jennifer K. Logue, Nicholas M. Franko & Denise J. McCulloch, ‘Sequelae in adults at 6 months after COVID-19 infection’, JAMA Network Open, 2021, vol. 4, no. 2, article no. e210830, jamanetwork.com/journals/jamanetworkopen/fullarticle/2776560.

87 Lucia F. Jacobs, ‘From chemotaxis to the cognitive map: the function of olfaction’, PNAS, 2012, vol. 109, suppl. 1, pp. 10693–700, pubmed.ncbi.nlm.nih.gov/22723365.

88 Naomi Iwai, Zhijian Zhou, Dennis R. Roop & Richard R. Behringera, ‘Horizontal basal cells are multipotent progenitors in normal and injured adult olfactory epithelium’, Stem Cells, 2008, vol. 26, no. 5, pp. 1298–1306, www.ncbi.nlm.nih.gov/pmc/articles/PMC4091843.

89 Yasuo Okada, Ken Yoshimura, Shuji Toya & Makoto Tsuchimochi, ‘Pathogenesis of taste impairment and salivary dysfunction in COVID-19 patients’, Japanese Dental Science Review, 2021, vol. 57, pp. 111–22, www.sciencedirect.com/science/article/pii/S1882761621000144.

90 Rafal Butowt & Christopher S. von Bartheld, ‘Anosmia in COVID-19: underlying mechanisms and assessment of an olfactory route to brain infection’, Neuroscientist, 2021, vol. 27, no. 6, pp. 582–603, pubmed.ncbi.nlm.nih.gov/32914699.

91 Amish M. Khan, Dorina Kallogjeri & Jay F. Piccirillo, ‘Growing public health concern of COVID-19 chronic olfactory dysfunction’, JAMA Otolaryngology – Head and Neck Surgery, 2022, vol. 148, no. 1, pp. 81–82, jamanetwork.com/journals/jamaotolaryngology/fullarticle/2786433.

92 Lukas Horvath, Jason Wei Jun Lim, James W. Taylor et al., ‘Smell and taste loss in COVID-19 patients: assessment outcomes in a Victorian population’, Acta Oto-Laryngologica, 2021, vol. 141, no. 3, pp. 299–302, www.tandfonline.com/doi/full/10.1080/00016489.2020.1855366.

93 P. Boscolo-Rizzo, T. Hummel, C. Hopkins et al., ‘High prevalence of long-term olfactory, gustatory, and chemesthesis dysfunction in post-COVID-19 patients: a matched case-control study with one-year follow-up using a comprehensive psychophysical evaluation’, Rhinology, vol. 59, no. 6, pp. 517–27, pubmed.ncbi.nlm.nih.gov/34553706.

94 Paolo Boscolo-Rizzo, Thomas Hummel, Sara Invitto et al., ‘Psychophysical assessment of olfactory and gustatory function in post-mild COVID-19 patients: a matched case-control study with 2-year follow-up’, International Forum of Allergy and Rhinology, 2023, vol. 13, no. 10, pp. 1864–75, pubmed.ncbi.nlm.nih.gov/36852674.

95 Paolo Boscolo-Rizzo, Thomas Hummel, Giacomo Spinato et al., ‘Olfactory and gustatory function 3 years after mild COVID-19: a cohort psychophysical study’, JAMA Otolaryngology – Head and Neck Surgery, 2024, vol. 150, no. 1, pp. 79–81, doi.org/10.1001/jamaoto.2023.3603.

96 Jerome R. Lechien, Luigi A. Vaira & Sven Saussez, ‘Prevalence and 24-month recovery of olfactory dysfunction in COVID-19 patients: a multicentre prospective study’, Journal of Internal Medicine, 2023, vol. 293, no. 1, pp. 82–90, onlinelibrary.wiley.com/doi/full/10.1111/joim.13564.

97 Alfred B. Addison, Billy Wong, Tanzime Ahmed et al., ‘Clinical Olfactory Working Group consensus statement on the treatment of postinfectious olfactory dysfunction’, Journal of Allergy and Clinical Immunology, 2021, vol. 147, no. 5, pp. 1704–19, www.sciencedirect.com/science/article/abs/pii/S009167492100004X.

98 Soad A. Mohamad, Ahmed M. Badawi, Ramy M. El-Sabaa et al., ‘Study of different local treatments of post COVID-19 smell dysfunction’, Iranian Journal of Otorhinolaryngology, 2022, vol. 34, no. 125, pp. 281–88, www.ncbi.nlm.nih.gov/pmc/articles/PMC9709393.

99 Jung Woo Park, Xiaoyan Wang & Ren-He Xu, ‘Revealing the mystery of persistent smell loss in Long Covid patients’, International Journal of Biological Sciences, 2022, vol. 18, no. 12, pp. 4795–808, www.ncbi.nlm.nih.gov/pmc/articles/PMC9305264.

100 Addison, Wong, Ahmed et al., ‘Clinical Olfactory Working Group consensus statement on the treatment of postinfectious olfactory dysfunction’ (see note 97).

101 Jake J. Lee, Andrew M. Peterson, Dorina Kallogjeri et al., ‘Smell changes and efficacy of nasal theophylline (SCENT) irrigation: a randomized controlled trial for treatment of post-viral olfactory dysfunction’, American Journal of Otolaryngology, 2022, vol. 43, no. 2, article no. 103299, www.sciencedirect.com/science/article/abs/pii/S0196070921004002.

102 Carol H. Yan, Aakanksha Rathor, Kaelyn Krook et al., ‘Effect of omega-3 supplementation in patients with smell dysfunction following endoscopic sellar and parasellar tumor resection: a multicenter prospective randomized controlled trial’, Neurosurgery, 2020, vol. 87, no. 2, pp. E91–E98, www.ncbi.nlm.nih.gov/pmc/articles/PMC7360874.

103 David K. Lerner, Katherine L. Garvey & Alfred Marc Iloreta, ‘Omega-3 fatty acid supplementation for the treatment of persistent COVID-related olfactory dysfunction’, American Journal of Rhinology and Allergy, 2023, vol. 37, no. 5, pp. 531–40, journals.sagepub.com/doi/full/10.1177/19458924231174799.

104 Nrusheel Kattar, Triet M. Do, Graham D. Unis et al., ‘Olfactory training for postviral olfactory dysfunction: systematic review and meta-analysis’, Otolaryngology – Head and Neck Surgery, 2020, vol. 164, pp. 244–54, aao-hnsfjournals.onlinelibrary.wiley.com/doi/10.1177/0194599820943550.

105 Francisca Idalina Neta, Amélia Carolina Lopes Fernandes, Adson José Martins Vale et al., ‘Pathophysiology and possible treatments for olfactory-gustatory disorders in patients affected by COVID-19’, Current Research in Pharmacology and Drug Discovery, 2021, vol. 2, article no. 100035, europepmc.org/article/MED/34870148.

106 Webpages: ‘COVID-19 smell and taste loss’, AbScent, abscent.org/covid-19; ‘NoseWell: recovering from long-term Covid-19 smell and taste loss’, AbScent, abscent.org/nosewell; SmellAbility: Toolbox’ (smell re-training), Fifth Sense, www.fifthsense.org.uk/smell-training; ‘Welcome to smell training’ (smell re-training), AbScent, abscent.org/learn-us/smell-training; ‘Coping with changes to taste and smell’ (after stroke), Stroke Association, www.stroke.org.uk/stroke-news/coping-changes-taste-and-smell; ‘Taste and smell changes after a stroke’, Stroke Association, www.stroke.org.uk/sites/default/files/publications/taste_and_smell_changes_after_a_stroke_guide.pdf. YouTube videos: ‘Loss of taste and smell after Covid-19’, Alberta Health, 9 March 2022, www.youtube.com/watch?v=YbR_r0yZoOo; Post viral olfactory loss / parosmia with Cath Rennie & Lizzie Bullock’ (treatment and self-care), Fifth Sense, 24 December 2020, www.youtube.com/watch?v=Ve7HmI_nuEs; ‘Dr. Rachel Herz – The psychological and quality of life impact of smell loss’, Fifth Sense, 15 November 2021, www.youtube.com/watch?v=gqsnr2lTBFk; ‘Five tips for living with parosmia with Lina Alnadi’, Fifth Sense, 23 July 2021, www.youtube.com/watch?v=xen4onxYJdE&t=8s; ‘Five tips for living with anosmia with Charlie Atkins AKA @smellyounever’, Fifth Sense, 10 June 2021, www.youtube.com/watch?v=vYYMSbJTy9Y; ‘Five tips for managing your mental health [when living with a taste/smell disorder] with Katie Boateng’, Fifth Sense, 13 July 2021, www.youtube.com/watch?v=29VPJTDfAZI.

107 Laura Cristina Gironi, Giovanni Damiani, Elisa Zavattaro et al., ‘Tetracyclines in COVID-19 patients quarantined at home: literature evidence supporting real-world data from a multicenter observational study targeting inflammatory and infectious dermatoses’, Dermatologic Therapy, 2020, vol. 34, no. 1, article no. e14694, onlinelibrary.wiley.com/doi/full/10.1111/dth.14694.

108 Okada, Yoshimura, Toya & Tsuchimochi, ‘Pathogenesis of taste impairment and salivary dysfunction in COVID-19 patients’ (see note 89); Hironori Tsuchiya, ‘Treatments of COVID-19-associated taste and saliva secretory disorders’, Dentistry Journal, 2023, vol. 11, no. 6, article no. 140, www.mdpi.com/2304-6767/11/6/140.

109 Thomas Hummel, Karo Rissom, Jens Reden et al., Effects of olfactory training in patients with olfactory loss’, Laryngoscope, 2009, vol. 19, no. 3, pp. 496–69, pubmed.ncbi.nlm.nih.gov/19235739.

110 Simon Bérubé, Claudia Demers, Nicholas Bussière et al., ‘Olfactory training impacts olfactory dysfunction induced by COVID-19: a pilot study’, ORL, 2023, vol. 85, no. 2, pp. 57–66, karger.com/orl/article/85/2/57/842076/Olfactory-Training-Impacts-Olfactory-Dysfunction.

111 ‘Explainer: the circadian rhythm’, Institute for Molecular Bioscience, University of Queensland, imb.uq.edu.au/explainer-circadian-rhythm.

112 Athanasia Pataka, Seraphim Kotoulas, Elpitha Sakk et al., ‘Sleep dysfunction in COVID-19 patients: prevalence, risk factors, mechanisms, and management’, Journal of Personalized Medicine, 2021, vol. 11, no. 11, article no. 1203, www.mdpi.com/2075-4426/11/11/1203.

113 Serena Scarpelli, Alessandra De Santis, Valentina Alfonsi et al., ‘The role of sleep and dreams in long-COVID’, Journal of Sleep Research, 2023, vol. 32, no. 3, article no. e13789, onlinelibrary.wiley.com/doi/full/10.1111/jsr.13789.

114 Ilona Merikanto, Yves Dauvilliers, Frances Chung et al., ‘Disturbances in sleep, circadian rhythms and daytime functioning in relation to coronavirus infection and Long-COVID – a multinational ICOSS study’, Journal of Sleep Research, 2021, vol. 31, no. 4, article no. e13542, onlinelibrary.wiley.com/doi/full/10.1111/jsr.13542.

115 Sushanth Bhat & Sudhansu Chokroverty, ‘Sleep disorders and COVID-19’, Sleep Medicine, 2022, vol. 91, pp. 253–61, www.sciencedirect.com/science/article/pii/S1389945721004032.

116 Elahe Karimpour-Razkenari, Fahimeh Naderi-Behdani, Ali Salahshoor et al., ‘Melatonin as adjunctive therapy in patients admitted to the Covid-19’, Annals of Medicine and Surgery, 2022, vol. 76, article no. 103492, www.sciencedirect.com/science/article/pii/S2049080122002527.

117 Olivia G. Camp, David Bai, Damla C. Gonullu et al., ‘Melatonin interferes with COVID-19 at several distinct ROS-related steps’, Journal of Inorganic Biochemistry, 2021, vol. 223, article no. 111546, www.sciencedirect.com/science/article/pii/S0162013421001938.

118 Lars Peter Holst Andersen, Ismail Gögenur, Jacob Rosenberg & Russel J. Reiter, ‘The safety of melatonin in humans’, Clinical Drug Investigation, 2016, vol. 36, pp. 169–75, link.springer.com/article/10.1007/s40261-015-0368-5.

119 Valeria Luzzi, Marta Mazur, Mariana Guaragn et al., ‘Correlations of obstructive sleep apnea syndrome and daytime sleepiness with the risk of car accidents in adult working population: a systematic review and meta-analysis with a gender-based approach’, Journal of Clinical Medicine, 2022, vol. 11, no. 14, article no. 3971, www.mdpi.com/2077-0383/11/14/3971.

120 ‘CPAP history – an Aussie doctor and a vacuum cleaner’, The Easy Blog, 24 September 2013, blog.easybreathe.com/cpap-history-aussie-doctor-vacuum-cleaner.

121 Timotius Ivan Hariyanto & Andree Kurniawan, ‘Obstructive sleep apnea (OSA) and outcomes from coronavirus disease 2019 (COVID-19) pneumonia: a systematic review and meta-analysis’, Sleep Medicine, 2021, vol. 82, pp. 47–53, www.sciencedirect.com/science/article/pii/S1389945721002008.

122 Gonzalo Labarca, Mario Henríquez-Beltrán, Liliana Lamperti et al., ‘Impact of obstructive sleep apnea (OSA) in COVID-19 survivors, symptoms changes between 4-months and 1 year after the COVID-19 infection’, Frontiers in Medicine, 2022, vol. 9, article no. 884218, www.ncbi.nlm.nih.gov/pmc/articles/PMC9237467.

123 ‘STOP-BANG sleep apnea questionnaire’, Ohio Sleep Medicine Institute, www.sleepmedicine.com/files/files/StopBang_Questionnaire.pdf.

124 Mahesh Nagappa, Pu Liao, Jean Wong et al., ‘Validation of the STOP-Bang questionnaire as a screening tool for obstructive sleep apnea among different populations: a systematic review and meta-analysis’, PLoS ONE, 2015, vol. 10, no. 12, article no. e0143697, journals.plos.org/plosone/article?id=10.1371/journal.pone.0143697.

125 Esmé Jansen van Vuren, Stephan F. Steyn, Christiaan B. Brink et al., ‘The neuropsychiatric manifestations of COVID-19: interactions with psychiatric illness and pharmacological treatment’, Biomedicine and Pharmacotherapy, 2021, vol. 135, article no. 111200, www.sciencedirect.com/science/article/pii/S0753332220313937.

126 George M. Anderson, ‘Fluvoxamine, melatonin and COVID-19’, Psychopharmacology, 2021, vol. 238, p. 611, link.springer.com/article/10.1007/s00213-020-05753-z.

6. Managing your mindset

1 Charlie M. Wray & Lawrence K. Loo, ‘The diagnosis, prognosis, and treatment of medical uncertainty’, Journal of Graduate Medical Education, 2015, vol. 7, no. 4, pp. 523–27, doi.org/10.4300/JGME-D-14-00638.1.

2 Tala Ballouz, Dominik Menges, Alexia Anagnostopoulos et al., ‘Recovery and symptom trajectories up to two years after SARS-CoV-2 infection: population based, longitudinal cohort study’, BMJ, 2023, vol. 381, article no. e074425, www.bmj.com/content/381/bmj-2022-074425; Clemence Servier, Raphael Porcher, Isabelle Pane et al., ‘Trajectories of the evolution of post-COVID-19 condition, up to two years after symptoms onset’, International Journal of Infectious Diseases, 2023, vol. 133, pp. 67–74, doi.org/10.1016/j.ijid.2023.05.007.

3 Emma Ladds, Alex Rushforth, Sietse Wieringa et al., ‘Persistent symptoms after Covid-19: qualitative study of 114 “long Covid” patients and draft quality principles for services’, BMC Health Services Research, 2020, vol. 20, article no. 1144, bmchealthservres.biomedcentral.com/articles/10.1186/s12913-020-06001-y.

4 Jonathan Koffman, Jamie Gross, Simon Noah Etkind & Lucy Selman, ‘Uncertainty and COVID-19: how are we to respond?’, Journal of the Royal Society of Medicine, 2020, vol. 113, no. 6, pp. 211–16, journals.sagepub.com/doi/full/10.1177/0141076820930665.

5 Jonathan P. Weiner, ‘Doctor–patient communication in the e-health era’, Israel Journal of Health Policy Research, 2012, vol. 1, article no. 33, link.springer.com/article/10.1186/2045-4015-1-33.

6 Susan Stewart Loane & Steven D’Alessandro, ‘Empowered and knowledgeable health consumers: the impact of online support groups on the doctor–patient relationship’, Australasian Marketing Journal, 2014, vol. 22, no. 3, pp. 238–45, journals.sagepub.com/doi/abs/10.1016/j.ausmj.2014.08.007.

7 Australian Charter of Healthcare Rights, 2nd edn, Australian Commission on Safety and Quality in Health Care, www.safetyandquality.gov.au/sites/default/files/2019-06/Charter of Healthcare Rights A4 poster ACCESSIBLE pdf.pdf.

8 Royal Australian College of General Practitioners, ‘Patient resource: managing post–COVID-19 symptoms’, RACGP, www.racgp.org.au/clinical-resources/covid-19-resources/patient-resources/patient-resource-managing-post-covid-19-symptoms/introduction.

9 ‘Shared decision making: patient decision aids’, Australian Commission on Safety and Quality in Health Care, YouTube, 14 November 2017, www.youtube.com/watch?v=wH8M-WnPsEA.

10 Jill Thistlethwaite, ‘Shared decision making and decision aids: a literature review’, Australian Family Physician, 2006, vol. 35, no. 7, www.racgp.org.au/getattachment/cef1abc4-89a3-4a30-bf4b-e9926cdcbfa5/attachment.aspx.

11 ‘Osteoarthritis of the knee: a decision supporting tool for patients considering treatment options’, Australian Commission on Safety and Quality in Health Care, www.safetyandquality.gov.au/sites/default/files/2019-06/oak_dst_final_june_3.pdf.

12 Michael J. Barry, Martin Härter, Mowafa Househ et al., ‘What can we learn from rapidly developed patient decision aids produced during the COVID-19 pandemic?’, BMJ, 2022, vol. 378, article no. e071530, www.bmj.com/content/378/bmj-2022-071530.

13 Peter D. Lunn, Shane Timmons, Hannah Julienne et al., ‘Using decision aids to support self-isolation during the COVID-19 pandemic’, ESRI Working Paper No. 664, Dublin: Economic and Social Research Institute, 2020, www.econstor.eu/bitstream/10419/237935/1/WP664-0.pdf.

14 Trisha Greenhalgh, Manoj Sivan, Brendan Delaney et al., ‘Long Covid – an update for primary care’, BMJ, 2022, vol. 378, article no. e072117, www.bmj.com/content/378/bmj-2022-072117.

15 Anders Kjellberg, Adrian Hassler, Emil Boström et al., ‘Hyperbaric oxygen therapy for Long Covid (HOT-LoCO), an interim safety report from a randomised controlled trial’, BMC Infectious Diseases, 2023. vol. 23, no. 1, article no. 33, doi.org/10.1186/s12879-023-08002-8.

16 ‘Long Covid Kids New Zealand’, Facebook, www.facebook.com/groups/lcknewzealand.

17 Anna Brooks, ‘Long Covid Kids New Zealand’, University of Auckland, www.auckland.ac.nz/en/giving/donate/a-z-list-of-funds/long-covid-research-project.html.

7. Experimental Long Covid treatments and how to approach them

1 ‘$50 million to support research in to Long Covid’, Department of Health, Australian Government, 26 April 2023, www.health.gov.au/news/mrff-50-million-to-support-research-in-to-long-covid.

2 US National Institutes of Health, ‘RECOVER: Researching Covid to Enhance Recovery’, RECOVER, NIH, recovercovid.org.

3 UK National Institute for Health and Care Research, ‘Researching Long Covid’, NICE, www.nihr.ac.uk/about-us/our-key-priorities/covid-19/researching-the-long-term-impact.htm.

4 Ash Routen, Lauren O’Mahoney, Olalekan Lee Aiyegbusi et al., ‘Patient and public involvement within epidemiological studies of Long Covid in the UK’, Nature Medicine, 2023, vol. 29, pp. 771–73, www.nature.com/articles/s41591-023-02251-5.

5 UK National Institute for Health and Care Research, ‘NIH launches Long Covid clinical trials through RECOVER Initiative, opening enrollment [sic]’, NICE. 31 July 2023, www.nih.gov/news-events/news-releases/nih-launches-long-covid-clinical-trials-through-recover-initiative-opening-enrollment.

6 ‘LOCOMOTION – Long Covid study’, University of Leeds, locomotion. leeds.ac.uk.

7 ‘Impact of colchicine to improve Long-COVID-19 outcomes (IMPACT-ICO)’, NHMRC Clinical Trials Centre, University of Sydney, ctc.usyd.edu.au/our-research/research-areas/cardiovascular/active-trials/impact-ico.

8 ‘Long Covid: Pathophysiology – epidemiology and patient needs’, WHO COVID-19 Research Database, pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/grc-751047?lang=en.

9 Viet-Thi Tran, Raphaël Porcher, Isabelle Pane & Philippe Ravaud, ‘Course of post COVID-19 disease symptoms over time in the ComPaRe Long Covid prospective e-cohort’, Nature Communications, 2022, vol. 13, article no. 1812, www.nature.com/articles/s41467-022-29513-z.

10 Blake Hereth, Paul Tubig, Ashton Sorrels et al., ‘Long Covid and disability: a brave new world’, BMJ, 2022, vol. 378, article no. e069868, www.bmj.com/content/378/bmj-2021-069868.full.

11 Matthew R. Groenewold, Sherry L. Burrer, Faruque Ahmed et al., ‘Increases in health-related workplace absenteeism among workers in essential critical infrastructure occupations during the COVID-19 pandemic – United States, March–April 2020’, Morbidity and Mortality Weekly Report, 2020, vol. 69, no. 27, pp. 853–58, www.ncbi.nlm.nih.gov/pmc/articles/PMC7727595.

12 Ri Scarborough, ‘Of mice and men: why animal trial results don’t always translate to humans’, The Conversation, 30 August 2017, theconversation.com/of-mice-and-men-why-animal-trial-results-dont-always-translate-to-humans-73354

13 Cathalijn H.C. Leenaars, Carien Kouwenaar, Frans R. Stafleu et al., ‘Animal to human translation: a systematic scoping review of reported concordance rates’, Journal of Translational Medicine, 2019, vol. 17, no. 1, article no. 223, pubmed.ncbi.nlm.nih.gov/31307492.

14 Sometimes the computer will match you up as well, for instance to ensure there are not too many men or women in one group or the other, as that can bias the results.

15 Weda Marjolein, John Lisman, Joëlle Hoebert et al., Study on Off-label Use of Medicinal Products in the European Union – Report, Brussels: Publications Office, European Commission, Directorate-General for Health and Food Safety, 2019, op.europa.eu/en/publication-detail/-/publication/ecf85518-d376-11e9-b4bf-01aa75ed71a1/language-en.

16 ‘13.3 Management in patients with continuing symptoms after COVID-19’, Australian guidelines for the clinical care of people with COVID-19, app.magicapp.org/-/guideline/L4Q5An/section/jN222G.

17 ‘$50 million to support research in to Long Covid’ (see note 1).

18 Madlen Gazarian, Daniel B. Horton, Bruce Carleton et al., ‘Optimizing therapeutic decision-making for off-label medicines use: a scoping review and consensus recommendations for improving practice and research’, Pharmacoepidemiology and Drug Safety, 2023, vol. 32, no. 11, pp. 1200–22, onlinelibrary.wiley.com/doi/full/10.1002/pds.5640.

19 NIH, ‘RECOVER: Researching Co to Enhance Recovery’ (see note 2).

20 National Institute of Clinical Studies, ‘Appendix F: Levels of evidence and recommendation grading’, EmergencyDepartmentStrokeandTransientIschaemic Attack Care Bundle: Information and Implementation Guide, Melbourne: NH&MRC, 2009, nhmrc.gov.au/sites/default/files/images/appendix-f-levels-of-evidence.pdf.

21 Australian Charter of Healthcare Rights, 2nd edn, Australian Commission on Safety and Quality in Health Care, www.safetyandquality.gov.au/sites/default/files/2019-06/Charter of Healthcare Rights A4 poster ACCESSIBLE pdf.pdf.

22 Australian Health Practitioner Regulation Agency and National Boards, ‘Register of practitioners’, AHPRA, www.ahpra.gov.au/Registration/Registers-of-Practitioners.aspx.

23 ‘Legal guide for complementary and alternative medicine practitioners’, Legal123, legal123.com.au/how-to-guide/legal-guide-complementary-alternative-medicine.

24 Australian Competition and Consumer Commission, ‘Report a consumer issue’, ACCC, www.accc.gov.au/about-us/contact-us/report-a-consumer-issue.

25 Paul Enck, Fabrizio Benedetti & Manfred Schedlowski, ‘New insights into the placebo and nocebo responses’, Neuron, 2008, vol. 59, no. 2, pp. 195–206, www.cell.com/fulltext/S0896-6273(08)00585-0.

26 Henry K. Beecher, ‘The powerful placebo’, JAMA, 1955, vol. 159, no. 17, pp. 1602–606, jamanetwork.com/journals/jama/article-abstract/303530.

27 Kun Zou, Jean Wong, Natasya Abdullah et al., ‘Examination of overall treatment effect and the proportion attributable to contextual effect in osteoarthritis: meta-analysis of randomised controlled trials’, Annals of the Rheumatic Diseases, 2016, vol. 75, no. 11, pp. 1964–70, ard.bmj.com/content/75/11/1964.short.

28 Rebecca L. Waber, Baba Shiv, Ziv Carmon et al., ‘Commercial features of placebo and therapeutic efficacy’, JAMA, 2008, vol. 299, no. 9, pp. 1016–17 jamanetwork.com/journals/jama/article-abstract/181562.

29 Ian Harris, Surgery: The Ultimate Placebo, Sydney: NewSouth, 2016.

30 Michelle Bosman, Sigrid Elsenbruch, Maura Corsetti et al., ‘The placebo response rate in pharmacological trials in patients with irritable bowel syndrome: a systematic review and meta-analysis’, Lancet Gastroenterology &Hepatology, vol. 6, no. 6, pp. 459–73, www.thelancet.com/journals/langas/article/PIIS2468-1253(21)00023-6/fulltext.

31 Sigurlaug H. Hafliðadóttir, Carsten B. Juhl, Sabrina M. Nielsen et al., ‘Placebo response and effect in randomized clinical trials: meta-research with focus on contextual effects’, Trials, 2021, vol. 22, article no. 493, trialsjournal. biomedcentral.com/articles/10.1186/s13063-021-05454-8.

32 Jennifer Jo Thompson, Cheryl Ritenbaugh & Mark Nichter, Reconsidering the placebo response from a broad anthropological perspective’, Culture, Medicine, and Psychiatry, 2009, vol. 33, pp. 112–52, link.springer.com/article/10.1007/s11013-008-9122-2.

33 Maxie Blasini, Nathalie Peiris, Thelma Wright & Luana Colloca, ‘Chapter Nine – The role of patient–practitioner relationships in placebo and nocebo phenomena’, International Review of Neurobiology, 2018, vol. 139, pp. 211–31, www.sciencedirect.com/science/article/abs/pii/S007477421830062X.

34 Przemysław Bąbel, ‘Classical conditioning as a distinct mechanism of placebo effects’, Frontiers in Psychiatry, 2019, vol. 10, article no. 449, www.frontiersin.org/articles/10.3389/fpsyt.2019.00449/full.

35 Ted J. Kaptchuk & Franklin G. Miller, ‘Placebo effectsin medicine’, New England Journal of Medicine, 2015, vol. 373, no. 1, pp. 8–9, programinplacebostudies.org/wp-content/uploads/2015/07/PerspectivesNEJM-KaptchukMiller.pdf.

36 Kaptchuk & Miller, ‘Placebo effects in medicine’ (see note 35).

37 Yu Shi, Shaoye Cui, Yanyan Zeng et al., ‘Brain network to placebo and nocebo responses in acute experimental lower back pain: a multivariate granger causality analysis of fMRI data’, Frontiers in Behavioral Neurosciences, 2021, vol. 15, article no. 696577, www.frontiersin.org/articles/10.3389/fnbeh.2021.696577/full.

38 Sabine Vits, Elvir Cesko, Paul Enck et al., ‘Behavioural conditioning as the mediator of placebo responses in the immune system’, PhilosophicalTransactions of the Royal Society B, 2011, vol. 366, pp. 1799–1807, royalsocietypublishing.org/doi/full/10.1098/rstb.2010.0392.

39 Netra P. Neupane, Aman K. Das, Anuj Kumar Singh & Amita Verma, ‘Off label medication to combat COVID-19: review results to date’, Coronaviruses, 2021, vol. 2, no. 4, pp. 495–506, www.eurekaselect.com/article/108651.

40 Anubha Sagar & Taruna Sharma, ‘Use of off-label drugs in COVID-19: clinicians’ perceptions based on a cross-sectional observational study’, Cureus, 2023, vol. 15, no. 7, article no. e41819, assets.cureus.com/uploads/original_article/pdf/161744/20230812-17702-7xokeb.pdf.

41 Sabrina H. Han, Rachel Safeek, Kyle Ockerman et al., ‘Public interest in the off-label use of glucagon-like peptide 1 agonists (Ozempic) for cosmetic weight loss: a Google trends analysis’, Aesthetic Surgery Journal, 2024, vol. 44, no. 1, pp. 60–67, academic.oup.com/asj/advance-article-abstract/doi/10.1093/asj/sjad211/7218900.

42 World Medical Association, ‘WMA Declaration of Helsinki – Ethical principles for medical research involving human subjects’, WMA, 6 September 2022, www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects.

43 Andrea Parziale, ‘COVID-19 off-label uses of medicines: the role of civil liability and regulation’, Geneva Papers on Risk and Insurance – Issues and Practice, 2023, vol. 48, pp. 669–86, link.springer.com/article/10.1057/s41288-023-00302-z.

44 Therapeutics Goods Administration, ‘Off-label use of medical devices’, TGA, Department of Health and Aged Care, Australian Government, www.tga.gov.au/resources/resource/guidance/label-use-medical-devices-frequently-asked-questions.

45 J. Simon Bell & Georgia C. Richards, ‘Off-label medicine use: ethics, practice and future directions’, AJGP, 2021, vol. 50, no. 5, pp. 329–31, www1.racgp.org.au/ajgp/2021/may/off-label-medicine-use.

46 Richard Day, ‘Off-label prescribing’, Australian Prescriber, 2013, vol. 36, pp. 5–7, www.nps.org.au/australian-prescriber/articles/off-label-prescribing.

47 Kirsty Brown, Asma Yahyouche, Shamil Haroon et al., ‘Long Covid and self-management’, Lancet, 2022, vol. 399, no. 10322, article no. 355, www.ncbi.nlm.nih.gov/pmc/articles/PMC8776283.

48 Unless there is level 2 evidence that the medication works, such as that for fluvoxamine, ivermectin and naltrexone.

49 ‘Therapeutic Goods (Permissible Ingredients) Determination (No. 4) 2023’, Federal Register of Legislation, Australian Government, www.legislation.gov.au/Details/F2023L01369.

50 Ingrid Torjesen, ‘Drug development: the journey of a medicine from lab to shelf’, Pharmaceutical Journal, 12 May 2015, pharmaceutical-journal.com/article/feature/drug-development-the-journey-of-a-medicine-from-lab-to-shelf.

51 Therapeutics Goods Administration, ‘How are vitamins regulated in Australia?’, TGA, Department of Health and Aged Care, Australian Government, 13 February 2019, www.tga.gov.au/news/blog/how-are-vitamins-regulated-australia.

52 ‘Welcome to the National Centre for Naturopathic Medicine’, Southern Cross University, www.scu.edu.au/naturopath.

53 Spyridon G. Deftereos, Frans J. Beerkens, Binita Shah et al., ‘Colchicine in cardiovascular disease: in depth review’, Circulation, 2022, vol. 145, no. 1, pp. 61–78, www.ncbi.nlm.nih.gov/pmc/articles/PMC8726640.

54 Terrence Welch, ‘Management of acute and recurrent pericarditis’, American College of Cardiology, 7 January 2020, www.acc.org/latest-in-cardiology/ten-points-to-remember/2020/01/07/10/59/management-of-acute-and-recurrent-pericarditis.

55 ‘Colchicine for acute gout: updated information about dosing and drug interactions’, NPS MedicineWise, 14 May 2010, www.nps.org.au/radar/articles/colchicine-for-acute-gout-updated-information-about-dosing-and-drug-interactions.

56 Nader A. Fawzy, Bader Abou Shaar, Rabd M. Taha et al., ‘A systematic review of trials currently investigating therapeutic modalities for post-acute COVID-19 syndrome and registered on WHO International Clinical Trials Platform’, Clinical Microbiology and Infection, 2023, vol. 29, no. 5, pp. 570–77, doi.org/10.1016/j.cmi.2023.01.007

57 Qian Zheng, Pengfei Ma, Mingwei Wang et al., ‘Efficacy and safety of Paxlovid for COVID-19: a meta-analysis’, Journal of Infection, 2022, vol. 86, no. 1, pp. 66–117, www.journalofinfection.com/article/S0163-4453(22)00557-6/fulltext.

58 Ronza Najjar-Debbiny, Naomi Gronich, Gabriel Weber et al., ‘Effectiveness of Paxlovid in reducing severe coronavirus disease 2019 and mortality in high-risk patients’, Clinical Infectious Diseases, 2023, vol. 76, no. 3, pp. e342–e349, academic.oup.com/cid/article/76/3/e342/6599020.

59 ‘RECOVER-VITAL: platform protocol to measure the effects of antiviral therapies on Long Covid Symptoms (RECOVER-VITAL)’, ClinicalTrials. gov, US National Library of Medicine, classic.clinicaltrials.gov/ct2/show/NCT05595369.

60 Talha Burki, ‘The future of Paxlovid for COVID-19’, Lancet Respiratory Medicine, vol. 10, no. 7, article no. e68, www.thelancet.com/journals/lanres/article/PIIS2213-2600(22)00192-8/fulltext.

61 Melissa Suran, ‘Studies investigate whether antivirals like Paxlovid may prevent Long Covid’, JAMA, 2024, vol. 331, no. 2, pp. 98–100, doi.org/10.1001/jama.2023.24103.

62 Grisell Vargas-Schaffer, ‘Pharmacological proposal approach to managing chronic pain associated with COVID-19’, Biomedicines, 2023, vol. 11, no. 7, article no. 1812, www.mdpi.com/2227-9059/11/7/1812.

63 ‘Efficacy, safety, and tolerability of antidepressants for pain in adults: overview of systematic reviews’, BMJ, 2023, vol. 380, article no. e072415, www.bmj.com/content/380/bmj-2022-072415.

64 Nicole M. Ryan, Anne E. Vertigan & Surinder S. Birring, ‘An update and systematic review on drug therapies for the treatment of refractory chronic cough’, Expert Opinion on Pharmacotherapy, 2018, vol. 19, no. 7, pp. 687–711, www.tandfonline.com/doi/full/10.1080/14656566.2018.1462795.

65 Andrew Jay Bowen, Amy S. Nowacki & Paul C. Bryson, ‘Short- and long-term effects of neuromodulators for unexplained chronic cough’, Otolaryngology – Head and Neck Surgery, 2018, vol. 159, no. 3, pp. 508–15, journals.sagepub.com/doi/full/10.1177/0194599818768517.

66 Ralf Baron, Anthony H. Dickenson, Margarita Calvo et al., ‘Maximizing treatment efficacy through patient stratification in neuropathic pain trials’, Nature Reviews Neurology, 2023, vol. 19, pp. 53–64, www.nature.com/articles/s41582-022-00741-7.

67 Srinivasa N. Raja, Daniel B. Carr, Milton Cohen et al., ‘The Revised IASP definition of pain: concepts, challenges, and compromises’, Pain, 2020, vol. 161, no. 9, pp. 1976–82, www.ncbi.nlm.nih.gov/pmc/articles/PMC7680716.

68 Derek Z. Lim, Jill M. Newby, Tania Gardner et al., ‘Evaluating real-world adherence and effectiveness of the “Reboot Online” program for the management of chronic pain in routine care’, PainMedicine, 2021, vol. 22, no. 8, pp. 1784–92, academic.oup.com/painmedicine/article/22/8/1784/6174600.

69 Christine T. Shiner, Tania Gardner, Hila Haskelberg et al., ‘The uptake and effectiveness of a multidisciplinary online program for managing chronic pain before and during the COVID-19 pandemic’, Pain Medicine, 2022, vol. 23, no. 9, pp. 1621–30, academic.oup.com/painmedicine/article/23/9/1621/6551258.

70 ‘Pain course’, eCentreClinic, Macquarie University, www.ecentreclinic.org/pain-course.

71 ‘Online pain education program’, Royal Perth Hospital, Government of Western Australia, rph.health.wa.gov.au/Services/Pain-Management/Online-Pain-Education-Program.

72 ‘Courses: Pain science education for health professionals’, NOI Group (Neuro Orthopaedic Institute [Australasia]), www.noigroup.com/events.

73 Joshua B. Wechsler, Melina Butuci, Alan Wong et al., ‘Mast cell activation is associated with post-acute COVID-19 syndrome’, Allergy, 2022, vol. 77, no. 4, pp. 1288–91, www.ncbi.nlm.nih.gov/pmc/articles/PMC9299596.

74 Joseph A. Bellanti, ‘The Long Covid syndrome: a conundrum for the allergist/immunologist’, Allergy and Asthma Proceedings, 2022, vol. 43, no. 5, pp. 368–74, www.ingentaconnect.com/content/ocean/aap/2022/00000043/00000005/art00007.

75 Siu Wa Tang, Brian E. Leonard & Daiga Maret Helmeste, ‘Long Covid, neuropsychiatric disorders, psychotropics, present and future’, Acta Neuropsychiatrica, 2022, vol. 34, no. 3, pp. 109–26, www.cambridge.org/core/journals/acta-neuropsychiatrica/article/long-covid-neuropsychiatric-disorders-psychotropics-present-and-future/BC9FC3FA409D63F83A3AFF06B0A691F8.

76 Paul Glynne, Natasha Tahmasebi & Rajeev Gupta, ‘Long Covid following mild SARS-CoV-2’, Journal of Investigative Medicine, 2023, vol. 70, no. 1, pp. 61–67, journals.sagepub.com/doi/full/10.1136/jim-2021-002051.

77 Hayder Mutter Al-Kuraishy, Hayder Fadhel Al-rubiey, Ali Kadhem AlBuhadily & Ali Ismail Al-Gareeb, ‘Anti-histamines and COVID-19: hype or hope’, Journal of the Pakistan Medical Association, 2021, vol. 71, no. 12, suppl. 8, pp. S144–S148, www.researchgate.net/profile/Ali-Al-Gareeb/publication/357606134_Anti-histamines_and_Covid-19_Hype_or_Hope/links/61d61685da5d105e551fcfbb/Anti-histamines-and-Covid-19-Hype-or-Hope.pdf.

78 Deobrat Mallick, Lokesh Goyal, Prabal Chourasia et al., ‘COVID-19 induced postural orthostatic tachycardia syndrome (POTS): a review’, Cureus, 2023, vol. 15, no. 3, article no. e36955, assets.cureus.com/uploads/review_article/pdf/142335/20230331-11755-15safqr.pdf.

79 Xinwei Deng, Yuyang Zhang, Ying Liao & Junbao Du, ‘Efficacy of β-blockers on postural tachycardia syndrome in children and adolescents: a systematic review and meta-analysis’, Frontiers in Pediatrics, 2019, vol. 7, article no. 460, www.frontiersin.org/articles/10.3389/fped.2019.00460/full.

80 Megan E. Gee, Alicia K. Watkins, Jamie N. Brown & Emily J.A. Young, ‘Ivabradine for the treatment of postural orthostatic tachycardia syndrome: a systematic review’, American Journal of Cardiovascular Drugs, 2018, vol. 18, pp. 195–204, link.springer.com/article/10.1007/s40256-017-0252-1.

81 Phillip S. Kim & Michael A. Fishman, ‘Low-dose naltrexone for chronic pain: update and systemic review’, Current Pain and Headache Reports, 2020, vol. 24, article no. 64, link.springer.com/article/10.1007/s11916-020-00898-0.

82 Jarred Younger, Luke Parkitny & David McLain, ‘The use of low-dose naltrexone (LDN) as a novel anti-inflammatory treatment for chronic pain’, Clinical Rheumatology, 2014, vol. 33, pp. 451–59, link.springer.com/article/10.1007/s10067-014-2517-2.

83 Bertram Pitt, Ashley M. Tate, David Gluck et al., ‘Repurposing low-dose naltrexone for the prevention and treatment of immunothrombosis in COVID-19’, European Heart Journal – Cardiovascular Pharmacotherapy, 2022, vol. 8, no. 4, pp. 402–405, academic.oup.com/ehjcvp/article/8/4/402/6530643.

84 Maximilian Andreas Storz, ‘Lifestyle adjustments in Long-Covid management: potential benefits of plant-based diets’, Current NutritionReports, 2021, vol. 10, pp. 352–63, https://link.springer.com/article/10.1007/s13668-021-00369-x.

85 ‘Long Covid and diet’, BDA, www.bda.uk.com/resource/long-covid-and-diet.html.

86 Luigi Barrea, Giovanna Muscogiuri, Evelyn Frias-Toral et al., ‘Nutrition and immune system: from the Mediterranean diet to dietary supplementary through the microbiota’, Critical Reviews in Food Science and Nutrition, 2021, vol. 61, no. 18, pp. 3066–90, www.tandfonline.com/doi/abs/10.1080/10408398.2020.1792826.

87 Luigi Barrea, William B. Grant, Evelyn Frias-Tora et al., ‘Dietary recommendations for post-COVID-19 syndrome’, Nutrients, 2022, vol. 14, no. 6, article no. 1305, www.mdpi.com/2072-6643/14/6/1305.

88 Ioannis Zabetakis, Ronan Lordan, Catherine Norton & Alexandros Tsoupras, ‘COVID-19: the inflammation link and the role of nutrition in potential mitigation’, Nutrients, 2020, vol. 12, no. 5, article no. 1466, www.mdpi.com/2072-6643/12/5/1466.

89 Karen Mai, Pamela Cando & Steven E. Trasino, ‘mTOR1c activation with the leucine “trigger” for prevention of sarcopenia in older adults during lockdown’, Journal of Medicinal Food, 2022, vol. 25, no. 2, pp. 117–20, www.liebertpub.com/doi/abs/10.1089/jmf.2021.0094.

90 Julia Kristin Stroehlein, Julia Wallqvist, Claire Iannizzi et al., ‘Vitamin D supplementation for the treatment of COVID-19: a living systematic review’, Cochrane Database of Systematic Reviews, 2021, vol. 5, no. 5, article no. CD015043, pubmed.ncbi.nlm.nih.gov/34029377.

91 Norman B. Gaylis, Ida Kreychman, Joanne Sagliani et al., ‘The results of a unique dietary supplement (nutraceutical formulation) used to treat the symptoms of long-haul COVID’, Frontiers in Nutrition, 2022, vol. 9, article no. 1034169, www.frontiersin.org/articles/10.3389/fnut.2022.1034169/full.

92 Lifen Wang, Xiyou Hu, Lianqi Geng et al., ‘Multi-effective characteristics and advantages of acupuncture in COVID-19 treatment’, Acupuncture and Herbal Medicine, 2023, vol. 3, no. 2, pp. 83–95, www.ncbi.nlm.nih.gov/pmc/articles/PMC10317192.

93 Xingjiang Xiong, Pengqian Wang, Kelei Su et al., ‘Chinese herbal medicine for coronavirus disease 2019: a systematic review and meta-analysis’, Pharmacological Research, 2020, vol. 160, article no. 105056, www.sciencedirect.com/science/article/pii/S1043661820313645.

94 Guohua Chen, Wen Su, Jiayao Yang et al., ‘Chinese herbal medicine reduces mortality in patients with severe and critical coronavirus disease 2019: a retrospective cohort study’, Frontiers of Medicine, 2020, vol. 14, pp. 752–59, link.springer.com/article/10.1007/s11684-020-0813-6.

95 Debadatta Nayak, Juhi Gupta, Anupriya Chaudhary et al., ‘Efficacy of individualized homeopathy as an adjunct to standard of care of COVID-19: a randomized, single-blind, placebo-controlled study’, Complementary Therapies in Clinical Practice, 2022, vol. 48, article no. 101602, www.sciencedirect.com/science/article/pii/S1744388122000706.

96 Andrew R. Armstrong, Sophie P. Thiébaut, Laurie J. Brown & Binod Nepal, ‘Australian adults use complementary and alternative medicine in the treatment of chronic illness: a national study’, Australian and New Zealand Journal of Public Health, 2011, vol. 35, no. 4, pp. 384–90, www.sciencedirect.com/science/article/pii/S1326020023018150-b8.

97 Charlie C.L. Xue, Anthony L. Zhang, Vivian Lin et al., ‘Complementary and alternative medicine use in Australia: a national population-based survey’, Journal of Alternative and Complementary Medicine, 2007, vol. 13, no. 6, pp. 643–50, pubmed.ncbi.nlm.nih.gov/17718647.

98 Esther L. Davis, Byeongsang Oh, Phyllis N. Butow et al., ‘Communication of complementary and alternative medicine use: a systematic review’, Oncologist, 2012, vol. 17, no. 11, pp, 1475–81, academic.oup.com/oncolo/article/17/11/1475/6401258.

99 Dora M. von Conrady & Andrew Bonney, ‘Patterns of complementary and alternative medicine use and health literacy in general practice patients in urban and regional Australia’, Australian Family Physician, 2017, vol. 46, no. 5, www.racgp.org.au/afp/2017/may/patterns-of-complementary-and-alternative-medi-2.

100 Sarushka Naidu, Jenny M. Wilkinson & Maree D. Simpson, ‘Attitudes of Australian pharmacists toward complementary and alternative medicines’, Annals of Pharmacotherapy, 2005, vol. 39, no. 9, pp. 1456–61, pubmed.ncbi.nlm.nih.gov/15972324.

101 ‘About NICM HRI’, National Institute of Complementary Medicine Health Research Institute, Western Sydney University, nicm.edu.au/about_us/about_NICM.

102 ‘acnem Annual Conference 2023: Long Covid: navigating the complexity’, Australasian College of Nutritional & Environmental Medicine Inc., www.acnem.org/product/acnem-annual-conference-2023-long-covid-navigating-the-complexity.

103 Kirsty Forsdike & Marie Pirotta, ‘St John’s wort for depression: scoping review about perceptions and use by general practitioners in clinical practice’, Journal of Pharmacy and Pharmacology, 2019, vol. 71, no. 1, pp. 117–28, academic.oup.com/jpp/article/71/1/117/6122012.

8. Navigating a return to ‘normal’

1 Ani Nalbandian, Amar D. Desai & Elaine Y. Wan, Post-COVID-19 condition’, Annual Review of Medicine, 2023, vol. 74, pp. 55–64, www.annualreviews.org/doi/full/10.1146/annurev-med-043021-030635.

2 Clemence Servier, Raphael Porcher, Isabelle Pane et al., ‘Trajectories of the evolution of post-COVID-19 condition, up to two years after symptoms onset’, International Journal of Infectious Diseases, 2023, vol. 133, pp. 67–74, www.ijidonline.com/article/S1201-9712(23)00558-1/fulltext.

3 Ryota Fuke, Toru Hifumi, Yutaka Kondo et al., ‘Early rehabilitation to prevent postintensive care syndrome in patients with critical illness: a systematic review and meta-analysis’, BMJ Open, 2018, vol. 8, article no. e019998, bmjopen.bmj.com/content/8/5/e019998; Daniel Miner, Kellen Smith, Mahtab Foroozesh, & Justin H. Price, ‘Implementation of early rehabilitation in severe COVID-19 respiratory failure: a scoping review’, Journal of Acute Care Physical Therapy, 2023, vol. 14, no. 2, pp. 63–77, www.ncbi.nlm.nih.gov/pmc/articles/PMC10032217.

4 Miner, Smith, Foroozesh, & Price, ‘Implementation of early rehabilitation in severe COVID-19 respiratory failure’ (see note 3b).

5 World Health Organization, ‘Package of interventions for rehabilitation’, WHO, www.who.int/activities/integrating-rehabilitation-into-health-systems/service-delivery/package-of-interventions-for-rehabilitation.

6 Daniel Munblit, Timothy Nicholson, Athena Akrami et al., ‘A core outcome set for post-COVID-19 condition in adults for use in clinical practice and research: an international Delphi consensus study’, Lancet Respiratory Medicine, vol. 10, no. 7, pp. 715–24, www.thelancet.com/journals/lanres/article/PIIS2213-2600(22)00169-2/fulltext.

7 Manoj Sivan, Shaney Wright, Sarah Hughes & Melanie Calvert, ‘Using condition specific patient reported outcome measures for Long Covid’, BMJ, 2022, vol. 376, article no. o257, www.bmj.com/content/376/bmj.o257.full.

8 ‘COVID-19 Yorkshire Rehabilitation Screening (C19-YRS)’, aci.health.nsw.gov.au/__data/assets/pdf_file/0010/723943/COVID-19-Yorkshire-Rehabilitation-Screening.pdf.

9 Shamil Haroon, Krishnarajah Nirantharakumar, Sarah E. Hughes et al., ‘Therapies for Long Covid in non-hospitalised individuals: from symptoms, patient-reported outcomes and immunology to targeted therapies (The TLC Study)’, BMJ Open, 2022, vol. 12, article no. e060413, bmjopen.bmj.com/content/12/4/e060413.abstract.

10 ‘COVID-19 Yorkshire Rehabilitation Screening (C19-YRS)’ (see note 8).

11 ‘Chalder Fatigue Scale’, www.goodmedicine.org.uk/files/assessment,chalderfatiguescale.pdf.

12 ‘Fatigue Severity Scale (FSS)’, Melbourne Haematology, www.melbournehaematology.com.au/pdfs/factsheets/melbourne-haematology-fatigue-severity-scale-fss.pdf.

13 NSW Agency for Clinical Innovation, ‘Clinical practice guidelines for assessment and management of adults, children and young people with symptoms of Long Covid: guidance for NSW Health clinicians’, ACI, aci. health.nsw.gov.au/__data/assets/pdf_file/0011/726878/ACI-CPG-for-assessment-and-management-of-adults-and-children-with-long-COVID.pdf.

14 Oncology Nursing Society, ‘Brief Fatigue Inventory: English’, ONS, www.ons.org/clinical-practice-resources/brief-fatigue-inventory-english.

15 ‘Generalised Anxiety Disorder Assessment (GAD-7)’, Patient, patient.info/doctor/generalised-anxiety-disorder-assessment-gad-7.

16 ‘Patient Health Questionnaire 9 (PHQ-9)’, Healthify/He Puna Waiora, healthify.nz/tools/p/patient-health-questionnaire-9-phq-9.

17 Maria Alexandra Ferreira-Valente, José Luís Pais-Ribeiro & Mark P. Jensen, ‘Validity of four pain intensity rating scales’, Pain, 2011, vol. 152, no. 10, pp. 2399–404, www.sciencedirect.com/science/article/abs/pii/S0304395911004453; ‘Numeric pain rating scale’, Physiopedia, www.physiopedia.com/Numeric_Pain_Rating_Scale.

18 ‘Pain assessment tools: Visual Analogue Scale’, Pain Management Network, aci.health.nsw.gov.au/__data/assets/pdf_file/0018/212913/ACI-Pain-assessment-tools-visual-analogue-scale.pdf; ‘Visual analogue score of pain’, Qwant, www.qwant.com/?client=ext-chrome-sb&q=visual+analogue+score+of+pain&t=images.

19 ‘Brief Pain Inventory (short form)’, www.npcrc.org/files/news/briefpain_short.pdf.

20 ‘Identifying pain’, Department of Health, Victorian Government, www.health.vic.gov.au/patient-care/identifying-pain.

21 ‘Patient assessment: assessing breathlessness’, Lung Foundation Australia, pulmonaryrehab.com.au/patient-assessment/assessing-breathlessness; ‘Brief Pain Inventory’, London Pain Clinic, www.londonpainclinic.com/self-management-techniques/brief-pain-inventory-2.

22 ‘NASA Lean Test’, POTS Foundation, potsfoundation.org.au/wp-content/uploads/2023/03/NASA-Lean-Test-vFinal.pdf.

23 ‘Brief Pain Inventory (short form)’ (see note 19).

24 ‘List of generic PROMs [patient-reported outcomes]’, Australian Commission on Safety and Quality in Health Care, www.safetyandquality.gov.au/our-work/indicators-measurement-and-reporting/patient-reported-outcomes/proms-lists/list-generic-proms.

25 ‘PROMIS-29 Profile v2.1’, aci.health.nsw.gov.au/__data/assets/pdf_file/0006/632859/Patient-Reported-Outcome-Measures-Information-System-PROMIS-29-Profile.pdf.

26 Carol L. Hodgson, Alisa M. Higgins, Michael J. Bailey et al., ‘The impact of COVID-19 critical illness on new disability, functional outcomes and return to work at 6 months: a prospective cohort study’, Critical Care, 2021, vol. 25, article no. 382, link.springer.com/article/10.1186/s13054-021-03794-0.

27 Erika Van Wambeke, Cécile Bezler, Anne-Marie Kasprowicz et al., ‘Two-years follow-up of symptoms and return to work in complex post-COVID-19 patients’, Journal of Clinical Medicine, 2023, vol. 12, no. 3, article no. 741, www.mdpi.com/2077-0383/12/3/741.

28 Nicole D. Ford, Douglas Slaughter, Deja Edwards et al., ‘Long Covid and significant activity limitation among adults, by age — United States, June 1–13, 2022, to June 7–19, 2023’, Morbidity and Mortality Weekly Report, 2023, vol. 72, no. 32, pp. 866–70, www.cdc.gov/mmwr/volumes/72/wr/mm7232a3.htm.

29 Nida Ziauddeen, Marija Pantelic, Margaret E. O’Hara et al., ‘Impact of Long COVID-19 on work: a co-produced survey’, Lancet, 2023, vol. 402, suppl. 1, p. S98, doi.org/10.1016/S0140-6736(23)02157-8.

30 Elisabeth A. Stelson, Devanshi Dash, Lisa McCorkell et al., ‘Return-to-work with Long Covid: an Episodic Disability and Total Worker Health analysis’, Social Science and Medicine, 2023, vol. 338, article no. 116336, doi.org/10.1016/j.socscimed.2023.116336.

31 ‘National Post-Acute Sequelae of COVID-19 (PASC) Plan’, Department of Health and Aged Care, Australian Government, www.health.gov.au/sites/default/files/2024-02/national-post-acute-sequelae-of-covid-19-plan.pdf.

32 Australian Patients Association, ‘Care plans. What is a care plan. How can they help?’, APA, www.patients.org.au/care-plans-2; ‘Components of the comprehensive care plan – Information for clinicians’, Australian Commission on Safety and Quality in Health Care, www.safetyandquality.gov.au/publications-and-resources/resource-library/components-comprehensive-care-plan-information-clinicians.

33 ‘About occupational therapy’, Occupational Therapy Australia, www.otaus.com.au/about/about-ot.

34 Claudia Straßburger, Daniel Hieber, Maximilian Karthan et al., ‘Return to work after post-Covid: describing affected employees’ perceptions of personal resources, organizational offerings and care pathway’, Frontiers in Public Health, 2023, vol. 11, article no. 3389, doi.org/10.3389/fpubh.2023.1282507.

35 Katherine C. McNabb, Alanna J. Bergman, Rhonda Smith-Wright et al., ‘“It was almost like it’s set up for people to fail”: a qualitative analysis of experiences and unmet supportive needs of people with Long Covid’, BMC Public Health, 2023, vol. 23, no. 1, article no. 2131, doi.org/10.1186/s12889-023-17033-4.

36 Jonathan Huntley, Daniel Bor, Adam Hampshire et al., ‘Working memory task performance and chunking in early Alzheimer’s disease’, British Journal of Psychiatry, 2011, vol. 198, no. 5, pp. 398–403, www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/working-memory-task-performance-and-chunking-in-early-alzheimers-disease/4CCC776A58F051F8E3393E82F0EDBB68.

37 Hui Zhang, Chaolin Huang, Xiaoying Gu et al., ‘3-year outcomes of discharged survivors of COVID-19 following the SARS-CoV-2 omicron (B.1.1.529) wave in 2022 in China: a longitudinal cohort study’, Lancet Respiratory Medicine, 2024, vol. 12, no. 1, pp. 55–66, doi.org/10.1016/S2213-2600(23)00387-9.

38 K. Anders Ericsson, William G. Chase & Steve Faloon, ‘Acquisition of a memory skill’, Science, 1980, vol. 208, no. 4448, pp. 1181–82, www.medrxiv.org/content/10.1101/2023.04.13.23288522v1.

39 Cassandra Willyard, ‘Are repeat Covid infections dangerous? What the science says’, Nature, 2023, vol. 616, pp. 650–52, www.nature.com/articles/d41586-023-01371-9.

40 Benjamin Bowe, Yan Xie & Ziyad Al-Aly, ‘Acute and postacute sequelae associated with SARS-CoV-2 reinfection’, Nature Medicine, 2022, vol. 28, pp. 2398–405, www.nature.com/articles/S41591-022-02051-3.

41 Vasiliki Tsampasian, Hussein Elghazaly, Rahul Chattopadhyay et al., ‘Risk factors associated with post−COVID-19 condition: a systematic review and meta-analysis’, JAMA Internal Medicine, 2023, vol. 183, no. 6, pp. 566-80, jamanetwork.com/journals/jamainternalmedicine/article-abstract/2802877; Fotini Boufidou, Snežana Medic, Vicky Lampropoulou et al., ‘SARS-CoV-2 reinfections and Long Covid in the post-omicron phase of the pandemic’, International Journal of Molecular Sciences, 2023, vol. 24, no. 16, article no. 12962, doi.org/10.3390/ijms241612962.

42 César Fernández-de-las-Peñas, Oscar J. Pellicer-Valero, Esperanza NavarroPardo et al., ‘Symptoms experienced at the acute phase of SARS-CoV-2 infection as risk factor of long-term post-Covid symptoms: the LONG-COVID-EXP-CM Multicenter Study’, International Journal of Infectious Diseases, 2022, vol. 116, pp. 241–44, www.sciencedirect.com/science/article/pii/S1201971222000078.

43 Michael Marshall, ‘Long Covid: answers emerge on how many people get better’, Nature, 2023, vol. 619, p. 20, www.nature.com/articles/d41586-023-02121-7; Willyard, ‘Are repeat Covid infections dangerous? (see note 38); Bowe, Xie & Al-Aly, ‘Acute and postacute sequelae associated with SARSCoV-2 reinfection’ (see note 39).

44 Michela Antonelli, Rose S. Penfold, Jordi Merino et al., ‘Risk factors and disease profile of post-vaccination SARS-CoV-2 infection in UK users of the Covid Symptom Study app: a prospective, community-based, nested, case-control study’, Lancet Infectious Diseases, 2021, vol. 22, no. 1, pp. 43–55, www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00460-6/fulltext.

45 ‘Updated eligibility for oral COVID-19 treatments’, Department of Health and Aged Care, Australian Government, www.health.gov.au/health-alerts/covid-19/treatments/eligibility.

46 Joseph A. Lewnard, John M. McLaughlin, Debbie Malden et al., ‘Effectiveness of nirmatrelvir–ritonavir in preventing hospital admissions and deaths in people with COVID-19: a cohort study in a large US healthcare system’, Lancet Infectious Diseases, 2023, vol. 23, no. 7, pp. 806–15, www.thelancet.com/journals/laninf/article/PIIS1473-3099(23)00118-4/fulltext.

47 Some people with immunological disorders or transplants who may be not able to take antivirals might need monoclonal antibodies to prevent hospitalisation.

48 Maurish Fatima, Saleha Azeem, Junaid Saeed et al., ‘Efficacy and safety of molnupiravir for COVID-19 patients’, European Journal of Internal Medicine, 2022, vol. 102, pp. 118–21, www.ejinme.com/article/S0953-6205(22)00201-1/fulltext.

49 Stefanie Reis, Maria-Inti Metzendorf, Rebecca Kuehn et al., ‘Nirmatrelvir combined with ritonavir for preventing and treating COVID-19’, Cochrane Database of Systematic Reviews, 2023, no. 9, article no. CD015395. pub3.

50 Yan Xie, Taeyoung Choi & Ziyad Al-Aly, ‘Nirmatrelvir and the risk of postacute sequelae of COVID-19’ (pre-print), medRxiv, 2022, www.medrxiv.org/content/10.1101/2022.11.03.22281783v1.

51 Bincai Wei, Ruhao Zhang, Huatang Zeng et al., ‘Impact of some antiviral drugs on health care utilization for patients with COVID-19: a systematic review and meta-analysis’, Expert Review of Anti-infective Therapy, 2023, vol. 5, pp. 1–17, www.tandfonline.com/doi/full/10.1080/14787210.2023.2254491

52 James H. Hull, Mike Loosemore & Martin Schwellnus, ‘Respiratory health in athletes: facing the COVID-19 challenge’, Lancet Respiratory Medicine, 2020, vol. 8, no. 6, pp. 557–58, www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30175-2/fulltext.

53 David C. Nieman & Laurel M. Wentz, ‘The compelling link between physical activity and the body’s defense system’, Journal of Sport and HealthScience, 2019, vol. 8, no. 3, pp. 201–17, www.ncbi.nlm.nih.gov/pmc/articles/ PMC6523821.

54 Susan M. Taghioff, Benjamin R. Slavin, Tripp Holton & Devinder Singh, ‘Examining the potential benefits of the influenza vaccine against SARSCoV-2: a retrospective cohort analysis of 74,754 patients’, PLoS ONE, 2021, vol. 16, no. 8, article no. e0255541, journals.plos.org/plosone/article?id=10.1371/journal.pone.0255541.

55 Tracy Beth Høeg, Alyson Haslam & Vinay Prasad, ‘An analysis of studies pertaining to masks in Morbidity and Mortality Weekly Report: characteristics and quality of studies through 2023’, American Journal of Medicine, 2023, in press, www.sciencedirect.com/science/article/abs/pii/S0002934323005806.

56 C. Raina MacIntyre, Abrar Ahmad Chughtai, David Fisman & Trish Greenhalgh, ‘Yes, masks reduce the risk of spreading COVID, despite a review saying they don’t’, The Conversation, 7 February 2023, https://theconversation.com/yes-masks-reduce-the-risk-of-spreading-covid-despite-a-review-saying-they-dont-198992.

57 Derek K. Chu, Elie A. Akl, Stephanie Duda et al., ‘Physical distancing, face masks, and eye protection to prevent person-to-person transmission of SARSCoV-2 and COVID-19: a systematic review and meta-analysis’, Lancet, 2020, vol. 395, no. 10242, pp. 1973-1987, www.sciencedirect.com/science/article/pii/S0140673620311429.

58 Christine Laine & Stephanie Chang, ‘Getting to the truth about the effectiveness of masks in preventing COVID-19’, Annals of Internal Medicine, 2023, vol. 176, pp. 870–71, www.acpjournals.org/doi/full/10.7326/M231120.

59 Michael Klompas, Meghan A. Baker & Chanu Rhee, ‘Strategic masking to protect patients from all respiratory viral infections’, New England Journal of Medicine, 2023, vol. 389, pp. 4–6, www.nejm.org/doi/full/10.1056/NEJMp2306223.

60 Roger Chou & Tracy Dana, ‘Major update: masks for prevention of SARSCoV-2 in health care and community settings – final update of a living, rapid review’, Annals of Internal Medicine, 2023, vol. 176, pp. 827–35, www.acpjournals.org/doi/full/10.7326/M23-0570.

61 T. Jefferson, L. Dooley, E. Ferroni et al., ‘Do physical measures such as handwashing or wearing masks stop or slow down the spread of respiratory viruses?’, Cochrane Database of Systematic Reviews, 2023, no. 1, article no. CD006207, www.cochrane.org/CD006207/ARI_do-physical-measures-such-hand-washing-or-wearing-masks-stop-or-slow-down-spread-respiratory-viruses.

62 S. Ahmedzai, I.M. Balfour-Lynn, T. Bewick et al., ‘Managing passengers with stable respiratory disease planning air travel: British Thoracic Society recommendations’, Thorax, 2011, vol. 66, pp. i1–i30, thorax.bmj.com/content/66/Suppl_1/i1.short.

63 M.J. Clarke, C. Broderick, S. Hopewell et al., ‘Compression stockings for preventing deep vein thrombosis (DVT) in airline passengers’, Cochrane Database of Systematic Reviews, 2021, no. 4, article no. CD004002, www.cochrane.org/CD004002/PVD_compression-stockings-preventing-deep-vein-thrombosis-dvt-airline-passengers.

64 Amy L. Bellinghausen & Jess Mandel, ‘Assessing patients for air travel’, Chest, 2021, vol. 159, no. 5, pp. 1961–67, www.sciencedirect.com/science/article/pii/S0012369220351412.

65 Jessica Nutik Zitter, Peter D. Mazonson, Dave P. Miller et al., ‘Aircraft cabin air recirculation and symptoms of the common cold’, JAMA, 2002, vol. 288, no. 4, pp. 483–86, pubmed.ncbi.nlm.nih.gov/12132979.

66 Jinjun Zhang, Fei Qin, Xinyan Qin et al., ‘Transmission of SARS-CoV-2 during air travel: a descriptive and modelling study’, Annals of Medicine, 2021, vol. 53, no. 1, pp. 1569–75, www.tandfonline.com/doi/full/10.1080/07853890.2021.1973084.

67 Zhaozhi Wang, Edwin R. Galea, Angus Grandison et al., ‘Inflight transmission of COVID-19 based on experimental aerosol dispersion data’, Journal of Travel Medicine, 2021, vol. 28, no. 4, article no. taab023, academic. oup.com/jtm/article/28/4/taab023/6145028; Yongling Li & Jiaoe Wang, ‘The impact of COVID-19 pandemic on air passenger travel: a focus on empirical findings’, Transport Reviews, 2023, vol. 95, article no. 102084, www.tandfonline.com/doi/abs/10.1080/01441647.2023.2244165.

68 Andrew Herxheimer & Keith J. Petrie, ‘Melatonin for the prevention and treatment of jet lag’, Cochrane Database of Systematic Reviews, 2002, no. 2, article no. CD001520, doi.org/10.1002/14651858.CD001520.

69 R. Cairns & M. Hotopf, ‘A systematic review describing the prognosis of chronic fatigue syndrome’, Occupational Medicine, 2005, vol. 55, no. 1, pp. 20–31, academic.oup.com/occmed/article/55/1/20/1392403.

70 Leonard A. Jason, Benjamin H. Natelson, Hector Bonilla et al., ‘What Long Covid investigators can learn from four decades of ME/CFS research’, Brain, Behavior, and Immunity – Integrative, 2023, vol. 4, article no. 100022, www.sciencedirect.com/science/article/pii/S2949834123000211.

71 Sophie Steiner, Annick Fehrer, Friederike Hoheisel et al., ‘Understanding, diagnosing, and treating myalgic encephalomyelitis/chronic fatigue syndrome – state of the art: report of the 2nd International Meeting at the Charité Fatigue Center, Autoimmunity Reviews, 2023, vol. 22, no. 11, article no. 103452, doi.org/10.1016/j.autrev.2023.103452.

72 Standing Committee on Health, Aged Care and Sport, ‘Addendum – Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS)’, Sick and Tired: Casting a Long Shadow, Canberra: Commonwealth of Australia, 2023, www.aph.gov.au/Parliamentary_Business/Committees/House/Health_Aged_Care_And_Sport/LongandrepeatedCOVID/Report/Addendum_-_Myalgic_EncephalomyelitisChronic_Fatigue_Syndrome_MECFS.

73 Claudia Kedor, Helma Freitag, Lil Meyer-Arndt et al., ‘A prospective observational study of post-COVID-19 chronic fatigue syndrome following the first pandemic wave in Germany and biomarkers associated with symptom severity’, Nature Communications, 2022, vol. 13, article no. 5104, www.nature.com/articles/s41467-022-32507-6.

74 Megan Arroll & Bruce Arroll, ‘Chronic fatigue syndrome: a patient centred approach to management’, Australian Family Physician, 2013, vol. 42, no. 4, pp. 191–93, www.racgp.org.au/afp/2013/april/chronic-fatigue-syndrome.

75 Nilihan E.M. Sanal-Hayes, Marie Mclaughlin, Lawrence D. Hayes et al., ‘A scoping review of ‘pacing’ for management of myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS): lessons learned for the Long Covid pandemic’, Journal of Translational Medicine, 2023, vol. 21, no. 1, article no. 720, doi.org/10.1186/s12967-023-04587-5.

76 Sonia Poenaru, Sara J. Abdallah & Juthaporn Cowan, ‘COVID-19 and post-infectious myalgic encephalomyelitis/chronic fatigue syndrome: a narrative review’, Therapeutic Advances in Infectious Disease, 2021, vol. 8, article no. 20499361211009385, journals.sagepub.com/doi/full/10.1177/20499361211009385.

77 Anthony L. Komaroff & W. Ian Lipkin, ‘ME/CFS and Long Covid share similar symptoms and biological abnormalities: road map to the literature’, Frontiers in Medicine, 2023, vol. 10, article no. 1187163, www.frontiersin.org/articles/10.3389/fmed.2023.1187163/full.

78 Margaret S. Herridge, Angela M. Cheung, Catherine M. Tansey et al., ‘One-year outcomes in survivors of the acute respiratory distress syndrome’, New England Journal of Medicine, 2003, vol. 348, pp. 683–93, www.nejm.org/doi/full/10.1056/nejmoa022450.

79 Peixun Zhang, Jia Li, Huixin Liu et al., ‘Long-term bone and lung consequences associated with hospital-acquired severe acute respiratory syndrome: a 15-year follow-up from a prospective cohort study’, Bone Research, 2020, vol. 8, article no. 8, www.nature.com/articles/s41413-020-0084-5.

80 Ashutosh Khaswal, Vivek Kumar & Subodh Kuma, ‘Long-term health consequences of SARS-CoV-2: assumptions based on SARS-CoV-1 and MERS-CoV infections’, Diagnostics, vol. 12, no. 8, article no. 1852, www.mdpi.com/2075-4418/12/8/1852.

81 Luis Nacul, Shennae O’Boyle, Luigi Palla et al., ‘How myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) progresses: the natural history of ME/CFS’, Frontiers in Neurology, 2020, vol. 11, article no. 826, www.frontiersin.org/articles/10.3389/fneur.2020.00826.

82 Rebekah Maksoud, Chandi Magawa, Natalie Eaton-Fitch et al., ‘Biomarkers for myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS): a systematic review’, BMC Medicine, 2023, vol. 21, article no. 189, link. springer.com/article/10.1186/s12916-023-02893-9.

83 Komaroff & Lipkin, ‘ME/CFS and Long Covid share similar symptoms and biological abnormalities’ (see note 75).

84 COVID-19 Mental Disorders Collaborators, ‘Global prevalence and burden of depressive and anxiety disorders in 204 countries and territories in 2020 due to the COVID-19 pandemic’, Lancet, 2021, vol. 398, no. 10312, pp. 1700–12, www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02143-7.

85 Suzanne D. Vernon, Megan Hartle, Karen Sullivan et al., ‘Post-exertional malaise among people with Long Covid compared to myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS)’, Work, 2023, vol. 74, no. 4, pp. 1179–86, doi.org/10.3233/WOR-220581.

86 Thomas M. Drake, Aya M. Riad, Cameron J. Fairfield et al., ‘Characterisation of in-hospital complications associated with COVID-19 using the ISARIC WHO Clinical Characterisation Protocol UK: a prospective, multicentre cohort study’, Lancet, 2021, vol. 398, no. 10296, pp. 223–37, www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00799-6.

87 Denyse D. Lutchmansingh, Melissa P. Knauert, Danielle E. Antin-Ozerkis et al., ‘A clinic blueprint for post-coronavirus disease 2019 recovery: learning from the past, looking to the future’, Chest, 2021, vol. 159, no. 3, pp. 949–58, pubmed.ncbi.nlm.nih.gov/33159907.

88 Lucette A. Cysique, David Jakabek, Sophia G. Bracken et al., ‘Post-acute COVID-19 cognitive impairment and decline uniquely associate with kynurenine pathway activation: a longitudinal observational study’ (pre-print), medRxiv, 2022, www.medrxiv.org/content/10.1101/2022.06.07.22276020v1.

89 Andrew J. Admon, Theodore J. Iwashyna, Lee A. Kamphuis et al., ‘Assessment of symptom, disability, and financial trajectories in patients hospitalized for COVID-19 at 6 months’, JAMA Network Open, 2023, vol. 6, no. 2, article no. e2255795, jamanetwork.com/journals/jamanetworkopen/article-abstract/2801413.

90 Tala Ballouz, Dominik Menges, Alexia Anagnostopoulos et al., ‘Recovery and symptom trajectories up to two years after SARS-CoV-2 infection: population based, longitudinal cohort study’, BMJ, 2023, vol. 381, article no. e074425, pubmed.ncbi.nlm.nih.gov/37257891.

91 COVID-19 Forecasting Team, ‘Past SARS-CoV-2 infection protection against re-infection: a systematic review and meta-analysis’, Lancet, 2023, vol. 401, no. 10379, pp. 833–42, www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)02465-5/fulltext.

92 Daniel J. Weiss, Tara F. Boyhan, Mark Connell et al., ‘Impacts on human movement in Australian cities related to the COVID-19 pandemic’, Tropical Medicine and Infectious Disease, 2023, vol. 8, no. 7, article no. 363, www.mdpi.com/2414-6366/8/7/363.

93 Ford, Slaughter, Edwards et al., ‘Long Covid and significant activity limitation among adults, by age’ (see note 28).

94 Ford, Slaughter, Edwards et al., ‘Long Covid and significant activity limitation among adults, by age’ (see note 28); Michela Antonelli, Joan Capdevila Pujol, Tim D. Spector et al., ‘Risk of Long Covid associated with delta versus omicron variants of SARS-CoV-2’, Lancet, 2022, vol. 399, no. 10343, pp. 2263–64, www.ncbi.nlm.nih.gov/pmc/articles/PMC9212672.

95 Alex J. Walker, Brian MacKenna, Peter Inglesby et al., ‘Clinical coding of Long Covid in English primary care: a federated analysis of 58 million patient records in situ using OpenSAFELY’, British Journal of General Practice, 2021, vol. 71, no. 712, pp. e806–e814, bjgp.org/content/71/712/e806.short.

96 Emily R. Pfaff, Charisse Madlock-Brown, John M. Baratta et al., ‘Coding Long Covid: characterizing a new disease through an ICD-10 lens’, BMC Medicine, 2023, vol. 21, article no. 58, www.ncbi.nlm.nih.gov/pmc/articles/PMC9931566.

97 Samantha Howe, Joshua Szanyi, Tony Blakely et al., ‘The health impact of Long Covid during the 2021–2022 Omicron wave in Australia: a quantitative burden of disease study’, International Journal of Epidemiology, 2023, vol. 52, no. 3, pp. 677–89, academic.oup.com/ije/article/52/3/677/7100842.

98 Standing Committee on Health, Aged Care and Sport, ‘Chapter 6 – Responding to Long Covid’, Sick and Tired: Casting a Long Shadow, Canberra: Commonwealth of Australia, 2023, see points 6.163–6.164, www.aph.gov.au/Parliamentary_Business/Committees/House/Health_Aged_Care_and_Sport/LongandrepeatedCOVID/Report/Chapter_6_-_Responding_to_Long_COVID.

99 ‘Sick and tired: Long Covid inquiry report released’, media release, Parliament of Australia, 24 April 2023, www.aph.gov.au/About_Parliament/House_of_Representatives/About_the_House_News/Media_Releases/Sick_and_tired_-_Long_COVID_inquiry_report_released.

100 ‘MRFF Post-Acute Sequelae of COVID-19 Research Plan’, Department of Health and Aged Care, Australian Government, www.health.gov.au/resources/publications/mrff-post-acute-sequelae-of-covid-19-research-plan.

101 ‘National Post-Acute Sequelae of COVID-19 (PASC) Plan’ (see note 31).

102 ‘Moving on from Covid means facing its impact on mental health, say experts’, News and Opinion, University of Sydney, 9 March 2023, www.sydney.edu.au/news-opinion/news/2023/03/09/moving-on-from-covid-means-facing-its-impact-on-mental-health--s.html.

103 Tissa Wijeratne, Meg Morris, Leila Karimi & Chanith Wijeratne, ‘What we now know about Long Covid and our brains’, Pursuit, University of Melbourne, pursuit.unimelb.edu.au/articles/what-we-now-know-about-long-covid-and-our-brains.

104 Ludovico Cantuti-Castelvetri, Ravi Ojha, Liliana D. Pedro et al., ‘Neuropilin-1 facilitates SARS-CoV-2 cell entry and infectivity’, Science, 2020, vol. 370, no. 6518, pp. 856–60, www.science.org/doi/10.1126/science.abd2985.

105 Standing Committee on Health, Aged Care and Sport, ‘Chapter 3 – Research and data’, Sick and Tired: Casting a Long Shadow, Canberra: Commonwealth of Australia, 2023, www.aph.gov.au/Parliamentary_Business/Committees/House/Health_Aged_Care_and_Sport/LongandrepeatedCOVID/Report/Chapter_3_-_Research_and_data.

106 ‘APPRISE News’, APPRISE, www.apprise.org.au/category/apprise-news.

107 UK National Institute for Health and Care Research, ‘NIH launches Long Covid clinical trials through RECOVER Initiative, opening enrollment [sic]’, NIH, 31 July 2023, nihrecord.nih.gov/2023/08/18/long-covid-clinical-trials-launch-enrollment-opens.

108 ‘Digitally enabled rehabilitation for Long Covid’, Applied Research Collaboration North Thames, UK National Institute of Health and Care Research, arc-nt.nihr.ac.uk/research/projects/digitally-enabled-rehabilitation-for-long-covid.

109 Denise Forshaw, Emma C. Wall, Gordon Prescott et al., ‘STIMULATE-ICP: a pragmatic, multi-centre, cluster randomised trial of an integrated care pathway with a nested, Phase III, open label, adaptive platform randomised drug trial in individuals with Long Covid: a structured protocol’, PLoS One, 2023, vol. 18, no. 2, article no. e0272472, pubmed.ncbi.nlm.nih.gov/36791116.

110 ‘STIMULATE-ICP: understanding Long Covid to improve diagnosis, treatment and care’, Applied Research Collaboration North Thames, UK National Institute of Health and Care Research, arc-nt.nihr.ac.uk/research/projects/stimulate-icp-improving-diagnosis-treatment-and-care-of-long-covid.

111 Justin T. Reese, Hannah Blau, Elena Casiraghi et al., ‘Generalisable Long Covid subtypes: findings from the NIH N3C and RECOVER programmes’, eBioMedicine, 2022, vol. 87, article no. 104413, www.thelancet.com/journals/ebiom/article/PIIS2352-3964(22)00595-3/fulltext.

112 Suo-wen Xu, Iqra Ilyas & Jian-ping Weng, ‘Endothelial dysfunction in COVID-19: an overview of evidence, biomarkers, mechanisms and potential therapies’, Acta Pharmacologica Sinica, 2023, vol. 44, pp. 695–709, www.nature.com/articles/s41401-022-00998-0.

113 Michael J. Peluso, Tyler-Marie Deveau, Sadie E. Munter et al., ‘Chronic viral coinfections differentially affect the likelihood of developing Long Covid’, Journal of Clinical Investigation, 2023, vol. 133, no. 3, article no. e163669, www.jci.org/articles/view/163669.

114 Vilma Lammi, Tomoko Nakanishi, Samuel E. Jones et al., ‘Genome-wide association study of Long Covid’ (pre-print), medRxiv, 2023, www.medrxiv.org/content/10.1101/2023.06.29.23292056v1.

Conclusion

1 Tania C. Sorrell, Martin Hensher & Lena A. Sanci, ‘Long Covid in Australia: achieving equitable access to supportive health care’, Medical Journal of Australia, 2023, vol. 218, no. 10, pp. 455–57, www.mja.com.au/journal/2023/218/10/long-covid-australia-achieving-equitable-access-supportive-health-care.

2 Shiqi Luo, Zhen Zheng, Stephen Richard Bird et al., ‘An overview of Long Covid support services in Australia and international clinical guidelines, with a proposed care model in a global context, Public Health Reviews, 2023, vol. 44, article no. 1606084, www.ssph-journal.org/articles/10.3389/phrs.2023.1606084/full.

3 Sherif Kamel, ‘Reimagining the future of work: what’s next?’, Sydney Business Insights, February 2021, sbi.sydney.edu.au/reimagining-the-future-of-work-whats-next.

Appendix

1 Megan Parker, Hannah B. Sawant, Thuvia Flannery et al., ‘Effect of using a structured pacing protocol on post-exertional symptom exacerbation and health status in a longitudinal cohort with the post-COVID-19 syndrome’, Journal of Medical Virology, 2022, vol. 95, article no. e28373, onlinelibrary. wiley.com/doi/full/10.1002/jmv.28373.

2 See FatigueTech, www.fatiguetech.com.au.




Index

The page numbers in this index refer to the page numbers of the printed book and are reproduced here for reference only. Please use the search facility of your device to find the relevant entry.

A-B-A approach, to treatment 139

acceptance and commitment therapy 76

ACE2 receptors 43, 44

acupuncture 153

acute Covid 17

acute pain 97

aeroplane travel 173–5

age, and risk of Long Covid 31–2

ageing 100

allergies 147–8

alpha-lipoic acid 102

alternative medicine 133, 141–2, 153–4

amino acids 151, 152

amitriptyline 91

anaemia 49

anaesthetic blocks 98

anemia 29

anosmia see smell, loss of

anti-inflammatory medications 99

anti-ulcer drugs 147–8

anticoagulants 149

anticonvulsants 145

antidepressant medications 75, 76–7,
144–5, 146–7

antihistamines 147–8

antiviral medications 127, 170

anxiety

as a symptom of Long Covid 12, 144

case study 78–9

during the pandemic 73–4

hyperventilation as a result of 59

in Cysique and Brew’s study 25

managing 75–7

measuring 157

microorganism imbalance and 26

reduction of through rehabilitation 46, 49

with cognitive impairment 86

arrhythmias 70

arthritis 97

aspirin 102, 149, 174

asthma 3, 17, 49, 136, 147, 148

athletes 70

attention 81, 85

AUST L products 142

AUST R products 142

Australasian College of Nutritional and Environmental Medicine 154

Australian Charter of Healthcare Rights 116

Australian Competition and Consumer Commission 133

Australian Health Practitioner Regulation Agency (AHPRA) 133

Australian Long Covid Collaboration Group 123

Australian Long Covid Community Group 123

Australian Lung Foundation 90, 91, 158

autoimmune diseases 136

autoimmune theory 20, 21, 23–4

autonomic dysfunction 94

autonomic nervous system 94

bed rest, prolonged 45, 51, 59

beta blockers 95, 148–9

biomarkers 128

blood-brain barrier 25

blood clots 10, 11, 19–20, 22–3, 88, 174

blood pressure 94–5

blood tests 33, 183

blood thinners 23, 149, 174

body positioning, and breathing 62, 62

BORG scale 48, 158

the brain 79–80, 106, 136, 181

brain fog see cognitive impairment

breathing techniques 60–2, 61–2, 68, 69

breathlessness

aeroplane travel and 173–5

as a symptom of Long Covid 12

case studies 13, 63–4

measuring 59, 158

prevalence of 58–9

pulmonary rehabilitation for 60–4, 61–2

questionnaires on 38

reduction of through rehabilitation 46

ruling out other conditions 29–30

Brew, Bruce 24–5

Brief Fatigue Inventory 157

British Dietetic Association 151

British Medical Journal 117

British Rhinological Society 102

bromelain 152

Brooks, Anna 123

Buchbinder, Rachelle 15

caffeine 102

cancer 3, 31

cancer pain 97

cardio-pulmonary exercise testing (CPET) 68

cardiologists 95

carers 124–5

case series 132

case studies

anxiety and depression 78–9

breathlessness 63–4

cognitive impairment 88–9, 119–20

coughing 92–3

exercise intolerance 71–2

fatigue 13, 52–3, 57–8, 71–2

isolation in Long Covid 6

Long Covid and stroke 36–7

loss of smell and taste 104–5

off-label medication 146–7

pacing 57–8

returning to work 162–3, 167–8

sleeplessness 110

Centers for Disease Control and Prevention (US) 10–11, 66

cerebellum 80

Chalder Fatigue Scale 48, 157

chest pain 10, 12, 30, 95–6, 146–7

Chinese medicine 153–4

chiropractic treatments 153

chronic breathlessness 59

chronic conditions, effect of Long Covid on 35

chronic cough 145

chronic disease 49

chronic fatigue syndrome 66, 123, 175–9

chronic pain 96–7, 98

chronic respiratory disease 174

circadian rhythm 105, 106

classical conditioning 135

clinical measures, of recovery 156

clinical trials 130

Cochrane Collaboration 172

coenzyme Q-10 83

cognitive behaviour therapy (CBT) 75–6, 86, 98

cognitive function, measuring 159

cognitive impairment (brain fog)

as a symptom of Long Covid 12

assessing 38

biomarkers for 179

case studies 88–9, 119–20

in the microbiome theory 26

in the neuro-inflammation theory 24–5

managing 85–7

parts of the brain affected 79–80

recovery from 87

research into 181

returning to work 164, 167–8

symptoms of 80–1

treatment of 82–4

colchicine 143, 146

colds 171

compensated pregnancy theory 28

complementary medicine 133, 141–2, 153–4

compression stockings 95

Coralan 149

coronaviruses 14–15, 176–7

coughing 12, 89–93, 145

coughing etiquette 16

Covid

entry of virus through ACE2 receptors 43

latest strains of 180

‘normal’ recovery from 14–16

ongoing infections 3

risk of reinfection 169–70

UK study on long-term effects of 10

see also Long Covid

CPAP machines 107, 110

crowds, using public health measures in 170, 171–3

Cysique, Lucette 24–5

decision aids 116–17

Declaration of Helsinki 138

deconditioning 59, 69, 94

dehydration 151

Delta strain 143, 170

DePaul Symptom Questionnaire (DSQ-1) 50, 66

depression

as a symptom of Long Covid 12, 144

association with fatigue 48, 49

case study 78–9

during the pandemic 73–4

in the microbiome theory 26

in the neuro-inflammation theory 25

managing 75–7

measuring 157

use of transcutaneous magnetic stimulation for 83

with cognitive impairment 86

Depression Anxiety and Stress Scale (DASS21) 38

dermatitis 136, 147

diabetes 3, 17, 31, 98

diagnosis, of Long Covid

approaches to 15

case study 36–7

diagnosis of exclusion 29–30, 33–5

measuring severity of Long Covid 37–8

primary diagnostic criteria 33

red-flag symptoms 29–30

relevance of personality type 39–40

risk factors for Long Covid 31–2, 32

dietary management 150–3

dietitians 51, 151, 152

diffusing capacity 58

DLCO test 58

doctors see GPs; health professionals

dry mouth 100–1

dust, exposure to 90

dysautonomia 94

dysphagia 84

dysphasia 84

dysphonia 84

Ebola pandemic 75

echinacea 83

employers 164–5

energy-conservation techniques 51, 69

energy envelope 69–70

epilepsy 145

erectile dysfunction 15

errorless learning 86

executive functions 80–1, 85

exercise

benefits of 64–5

exercise programs 68–70

graded exercise training 66

in pain management 98

in pulmonary rehabilitation 60

in the treatment of fatigue 50

intense exercise 65

physiotherapy guidelines 66

relation to upper respiratory tract infections 171

to manage anxiety and stress 77

see also exercise intolerance; pacing

exercise intolerance

activities and metabolic equivalents 67

case study 71–2

characteristics 64

managing post-exertional malaise (PEM) 65–70

managing your return to work 164

protein in the diet 151

exercise physiologists 50, 83, 120, 163

experimental treatments

case study 146–7

clinical trials 130

complementary medicine 153–4

cost of treatment 140, 144

dietary management 150–3

health consumer rights 132–3

‘N of one’ trials 137–40

new drug treatments 127–30, 129

off-label medications 15, 137–50

placebo and nocebo responses 134–6

questions to ask before treatment 137

see also research studies

extended care plans 161

eye movement desensitisation and reprocessing 75

Facebook 123

fainting 30

fatigue

as a symptom of Long Covid 10, 12

assessment of 48

case studies 13, 52–3, 57–8, 71–2

cognitive behaviour therapy for 76

defined 48

effect of rehabilitation on 47

from exercise 68–9

Long Covid and chronic fatigue syndrome compared 175–9

managing 49–51

measuring 157

protein in the diet 151

see also pacing

Fatigue Assessment Scale 48

Fatigue Severity Scale 157

fear, techniques for managing 60

flu vaccinations 171

fluvoxamine 130

FOXP4 gene 184

friends with Long Covid, support for 125–6

frontal lobes 79

gabapentin 91

GAD-7 questionnaire 157

gender, and risk of Long Covid 27–8, 31–2

genetic studies 184

ginseng 83

globus 84

goals, of treatment 115

GPs 4–5, 34, 117, 154

graded exercise training 66

graded exposure therapy 75

group therapy 75

gut microorganisms 25–6, 51, 152

H1 antagonists 148

H2 antagonists 148

handwashing 16, 170, 173

Harris, Ian 15

headaches 10, 12, 95, 96, 98–9

HEAL-COVID study 23

health anxiety 77

health consumer rights 132–3

health professionals 112–13, 115–18, 133, 137–8, 158–9, 187–8

health therapists 133

Healthdirect 50

heart disease 3, 30, 31

heart function, measuring 158

heart palpitations 12, 30, 38, 93–5

heart rate 94–5

high achievers 39–40

high-altitude simulation test 174

high blood pressure 17, 31, 94–5

hippocampus 79

Hippocrasy (Buchbinder and Harris) 15

histamine 51

homeopathy 153–4

hormone abnormalities 49

hormone theory 27–8

hospitalisation 96, 143, 169, 178–9

hydrotherapy 68

hyperbaric oxygen 120, 130

hypertension 17, 31

hyperventilation 59

ibuprofen 102

illness anxiety disorder 77

immune dysregulation theory 20, 21, 21–2

immune system 136

impotence 15

income, effect on 113

income protection insurance 162

inflammatory conditions 97

information-driven uncertainty 112

information processing 80, 85

insomnia 12, 105

internet 115

intrinsic uncertainty 112

iron 152

isolation, of people with Long Covid 6, 122–3

ivabradine 95, 148–9

ivermectin 130

Iwasaki, Akiko 27–8

jet lag 174–5

joint pain 12, 95

journal writing 76

kinesiophobia 46, 49

kynurenine pathway 24, 26

L-tryptophan 26

lactoferrin 152

Lagevrio 144

The Lancet 27, 89

leucine 151

life impact, of Long Covid 156–7

limbic system 79

Living With Covid Recovery 182

LOCOMOTION study 127

Long Covid

as a multisystem disease 43, 44

causes of 19–28, 21

compared with chronic fatigue syndrome 175–9

Covid as a prerequisite for 33

current trends 179–84, 187–8

data on 179–80

defined 10–11

effect of vaccinations on 16–18

lack of preparation for 1–2

measuring severity of 37–8

origins of the term 9–11

prevalence of 2–3

relevance of personality type 39–40

research into 181–4

risk factors for 31–2, 32

risk of reinfection 169–70

role of rehabilitation medicine 44–7

support from others 122–3

symptoms 2, 10–12, 12, 19, 43, 155, 176

taking an active role in recovery 115–18

types of 183

working with health professionals 112–13, 115–18, 133, 137–8, 158–9, 187–8

see also anxiety; breathlessness; cognitive impairment; depression; diagnosis, of Long Covid; exercise; experimental treatments; fatigue; mental health; pain; recovery

Long Covid Support Group 123

‘long-haulers’ 2, 9

low blood pressure 94–5

The Lung Foundation 50

lung structure, changes in 178

lungs, fibrosis of 58

lupus 136

macronutrients 152

magnesium 83, 152

mask wearing 16, 170, 171–3, 174

mast cell activation 147

Medical Journal of Australia 1

Medicare 4, 161

medication

anti-inflammatory medications 99

antidepressant medications 75, 76–7, 144–5, 146–7

antiviral medications 14, 59, 127, 143, 170

as a cause of coughing 90

for depression and anxiety 75, 76–7

for POTS 95

for PTSD 75

off-label medications 15, 137–50

medicine, specialisation in 4

Mediterranean diet 151, 152

melatonin 105, 106, 174–5

memory 79, 80, 81, 86

memory aids 86, 167

mental health

case study 78–9, 119–20

effects of Long Covid on 73–9, 109, 178, 181

managing pacing 121–2

managing uncertainty 111–14

of carers 124–5

of friends with Long Covid 126–7

setting goals 115

support from others 122–3

taking an active role in recovery 115–18

ways of maintaining 124

metabolic equivalents (METS) 67

metformin 130

micro-clot theory 20, 21, 22–3, 150

the microbiome 21, 21, 25–6, 152

microbiome theory 21, 21, 25–6

micronutrients 152

Middle East respiratory syndrome (MERS) 14, 99, 177

migraines 98–9

mindfulness therapy 76

mMRC scale 59, 158

Modified Medical Research Council Dyspnea scale 38, 59, 158

molnupiravir 144, 170

monoclonal antibodies 170

Montreal Cognitive Assessment questionnaire 38

mood disorders 38

movement, fear of 46, 49

movement programs 98

multidisciplinary approach, to treatment 4–5, 45, 46, 47, 49, 82–4, 95

muscle aches 95

muscle mass 65, 151

muscle pain 12

muscle strength 46

myalgic encephalomyelitis 65–6, 123, 175–9

myocarditis 70

‘N of one’ trials 137–40

N95 masks 170, 172–3, 174

naltrexone 130, 150

National Clinical Evidence Taskforce COVID-19 130

National Health Service (UK) 113

National Institute of Clinical Excellence (UK) 66, 82

National Institute of Complementary Medicine 154

National Institutes of Health (US) 182

National Medical and Research Council 131

Nature 151

naturopaths 153

nerve pain see neuropathic pain

nervous system function, measuring 158–9

neuro-inflammation theory 20, 21, 24–5

neuropathic pain 95–6, 98–9, 144–5, 146

neurorehabilitation 82, 83

nirmatrelvir 143

nocebo response 134–6

non-steroidal anti-inflammatory drugs 102

noradrenaline reuptake inhibitors (SNRIs) 145, 146–7

normal, returning to see recovery

the nose 99–100

nucleocapsid antibody 33

Numerical Rating Scale 158

nutraceuticals 152–3

nutritionists see dietitians

obesity 31

occupational therapists 51, 82, 83, 87, 160–2, 167, 168

oestrogen 27

off-label medications 15, 137–50

olfactory system 99–100

olfactory training 103, 104

omega-3 fatty acids 83, 102–3, 152

Omicron strain 143, 170

online support groups 123

online therapies 60

opioids 150

oral steroids 18

orthostatic hypotension 94–5

osteoarthritis 34

overdiagnosis 15

oxygen 58

Ozempic 138

P2 masks 170

pacing

assistance from occupational therapists 51

case study 57–8

challenge of for high achievers 39–40

in treatment of post-exertional malaise 67

in treatment of POTS 95

making your own schedule 54–6, 189–95

managing 121–2

principles of 53–4, 195

pain

case study 119–20

categories of 97

in Long Covid patients 95–7

managing 98–9, 146–7

measuring 158

theories of 97

palmitoylethanolamide (PEA) 83

palpitations 12, 30, 38, 93–5

pandemic 73–4, 96–7, 106

panic, techniques for managing 60

papillae 100

parosmia 99

patient care, evolution of 4–5

patient-reported outcome measures 156–8

Patient-Reported Outcomes Measurement Information System 48

Paxlovid 143–4, 170

Perego, Elisa 9–10

pericarditis 70, 143

personality type, and Long Covid risk 39–40

Pharmaceutical Benefits Scheme 170

phenotypes 183

physiotherapists 50, 66, 77, 82, 83, 87, 153, 161

Pilates 69

pineal gland 106

placebo response 128, 134–6, 141

planning, of schedules 55–6, 121

plant-based diets 151

post-acute sequelae of COVID-19 (PASC) 9, 181

post-COVID conditions (PCC) 11

post-exertional malaise (PEM) 65–70, 158, 160, 176, 178

post-traumatic stress disorder (PTSD) 59, 74, 144

postural orthostatic tachycardia syndrome (POTS) 93–5, 148–9

pregabalin 91

probiotics 152

problem-solving 81

progressive muscle relaxation 76

PROMIS-29 questionnaire 157, 159

PROMIS questionnaire 48

proning 96

protein, in the diet 151

PSQ-9 questionnaire 157

psychoeducation, in pain management 98

psychologists 50–1, 75, 83, 95, 161

public health measures 170

pulmonary embolism 3

pulmonary rehabilitation 60–4, 61–2, 68, 91

pursed-lips breathing 61, 61

quinolinic acid 24–5

randomised controlled trials 23, 76, 102, 129, 131, 142, 153

Reboot Online 147

RECOVER project 127, 182

recovery

assessing your improvement 156–9

benefit of flu vaccinations 170–1

case studies 162–3, 167–8

managing your return to work 159–68

risk of reinfection 169–70

taking an active role in 115–18

timeframe for 155, 179

travelling with Long Covid 173–4

wearing a mask 171–3

rectangular breathing 61, 61

regulation, of health professionals 133

rehabilitation medicine 44–7, 46, 87, 160, 187

see also specific symptoms, e.g. fatigue

rehabilitation psychology 82

relaxation therapies 75

remdesivir 170

research studies 130, 131–2, 181–4

resistance training 50

return-to-work plans 162, 164–8

rheumatoid arthritis 97, 136

rhinitis 147

ritonavir 143

Royal Australian College of General Practitioners 50, 116, 154

salivary glands 101

SARS-CoV-2 11

SARS pandemic 75, 99, 174, 177

selenium 152

self-awareness 81

semaglutide 138

serotonin 26, 106

serotonin reuptake inhibitors (SSRIs) 145

severe acute respiratory syndrome (SARS) 14

shift work 109

sialic acid receptors 100

Sivan, Manoj 37

sleep 86

sleep apnoea 49, 105, 106–7, 108, 110

sleep hygiene 108–9

sleeplessness 105–10

smell, loss of 12, 25, 79, 99–105, 178

smoking 31, 90, 91

social distancing 16, 170

social isolation, during the pandemic 73–4

social media 9, 113, 123

sodium citrate 102

specialisation, in medicine 4–5, 34, 44

speech therapy 82, 84, 85

spike protein antibody 33

spinal stimulators 98

St Vincent’s Hospital Long Covid clinic 50

statins 181

steroid sprays 102

steroids, inhaled 91

STIMULATE-ICP study 127, 182

STOP-BANG questionnaire 108

stretching techniques 98

stroke 3, 30, 36–7, 83

supplements 141

support groups 122–3, 125–6

surgery 98, 134

swallowing problems 84

swine flu pandemic 75

sympathetic nervous system 94, 148

symptom diaries 116

symptoms

of chronic fatigue syndrome 175–6

of cognitive impairment 80–1

of Long Covid 2, 10–12, 12, 19, 43, 155, 176

red-flag symptoms in diagnosis 29–30

syncope collapse 30

systematic reviews 131, 142

Tai Chi 50, 69

talking therapies 75

Tasmania 47

taste, loss of 12, 79, 99–105, 178

tastebuds 100

tension headaches 98

tetracycline 103

theophylline 102

Therapeutic Goods Administration 140, 141–2

the tongue 100

transcutaneous electric stimulation 82–3

transcutaneous magnetic stimulation 82–3

travel, with Long Covid 173–4

tricyclic antidepressants 145

trigeminal nerve 99

trigeminal neuralgia 99

triptans 99

troxerutin 152

turmeric 83

type 2 diabetes 3

uncertainty, ways of managing 111–14

UNSW Fatigue Clinic 50

vaccines and vaccinations 14, 16–18, 169–71, 179

vagus nerve 89–90

vasculitis 97

vegan diets 151

venlafaxine 91

virtual reality techniques 82

Visual Analogue Scale 158

visuospatial problems 86

vitamin A 102

vitamin B1 83

vitamin B6 83

vitamin B12 83

vitamin C 83, 141

vitamin D 83, 152

vitamins, generally 83, 130, 141–2

voice problems 84, 85

walking difficulties 12

Wardle, Jan 142

Wenham, Clare 27

wild polio pandemic 75

Wilhelm, Kay 73

women, exposure to Covid 27–8, 31, 32

work, managing your return to 159–68

work practices 188

workers’ compensation 161, 162

working memory 80, 81

World Health Organization 2, 9, 11, 29, 45, 50, 156

World Medical Association 138

World Physiotherapy 66

xerostomia 101

yoga 50, 69, 77

Yorkshire C19 questionnaire 37–8, 157, 158

Zika pandemic 75

zinc 152

zinc sulfate 102


OEBPS/images/img-pt02.jpg
PART 11

MANAGING
LIFE WITH
LONG COVID





OEBPS/images/img-141.jpg
Test new

arug on cell

cultures In
thelab

Identiy
blomarkers

of people

Conduct
randomised

clinicaltrisls





OEBPS/images/img-24.jpg
Fatigue
Breathlessness
Insomnia
Difficulty walking
Anxiety

Depression

Cognitive impairment
(brain fog)

Cough
Joint and muscle pain
Chest pain

Loss of smell
Palpitations

Loss of taste

Headaches






OEBPS/images/img-4.jpg
A catalogue record for this
Sl ook s malatie rom fho
LAY National Library of Australia





OEBPS/images/img-3.jpg
LONG
COVID

Expert advice,
from diagnosis to
treatment and recovery

PROFESSOR STEVEN FAUX





OEBPS/images/img-73a.jpg
Make out-breaths
twice as long as

Breathe Breathe
n in

In-breaths

Breathe out





OEBPS/images/img-44.jpg
B 16-30 years
W 31-45 years
[ 46-60 years
W 6175 years

O 76-90 years





OEBPS/images/img-pt01.jpg
PART |

DEFINING
LONG COVID





OEBPS/toc.xhtml


Contents



		COVER PAGE


		TITLE PAGE


		COPYRIGHT PAGE


		CONTENTS


		INTRODUCTION


		PART I: DEFINING LONG COVID

		1. WHAT IS LONG COVID AND CAN WE PREVENT IT?

		THE ORIGINS OF THE TERM LONG COVID


		COMMON LONG COVID SYMPTOMS


		WHAT IS ‘NORMAL’ RECOVERY FROM COVID?


		CAN COVID VACCINATIONS PREVENT LONG COVID?







		2. WHAT CAUSES LONG COVID?

		THE IMMUNE DYSREGULATION THEORY


		THE MICRO-CLOT THEORY


		THE AUTOIMMUNE THEORY


		THE NEURO-INFLAMMATION THEORY


		THE MICROBIOME THEORY







		3. DIAGNOSING LONG COVID

		RED-FLAG SYMPTOMS


		RISK FACTORS FOR LONG COVID


		THE PRIMARY DIAGNOSTIC CRITERIA


		HOW WE MEASURE THE SEVERITY OF LONG COVID


		ARE CERTAIN PERSONALITY TYPES MORE LIKELY TO GET LONG COVID?












		PART II: MANAGING LIFE WITH LONG COVID

		4. MANAGING THE MAIN LONG COVID SYMPTOMS THROUGH REHAB

		THE ROLE OF REHABILITATION MEDICINE IN LONG COVID


		FATIGUE


		BREATHLESSNESS


		EXERCISE INTOLERANCE







		5. MANAGING OTHER LONG COVID SYMPTOMS THROUGH REHAB

		ANXIETY AND DEPRESSION


		COGNITIVE IMPAIRMENT (BRAIN FOG)


		COUGHING


		HEART PALPITATIONS


		PAIN


		LOSS OF SMELL AND/OR TASTE


		SLEEPLESSNESS







		6. MANAGING YOUR MINDSET

		MANAGING THE UNCERTAINTIES OF LONG COVID


		WORKING WITH YOUR HEALTH PROFESSIONALS


		MANAGING PACING


		CARING FOR SOMEONE WHO HAS LONG COVID







		7. EXPERIMENTAL LONG COVID TREATMENTS AND HOW TO APPROACH THEM

		THE ROAD TO APPROVING NEW DRUG TREATMENTS


		TAKING PART IN A CLINICAL TRIAL


		OFF-LABEL MEDICATIONS


		VITAMINS AND COMPLEMENTARY MEDICINE


		MEDICATIONS SOME DOCTORS HAVE BEEN USING TO TREAT LONG COVID


		OTHER TREATMENTS PEOPLE TRY







		8. NAVIGATING A RETURN TO ‘NORMAL’

		HOW DO YOU KNOW IF YOU’RE IMPROVING?


		HOW SHOULD YOU MANAGE YOUR RETURN TO WORK?


		WILL YOU GET LONG COVID AGAIN?


		DO YOU NEED A FLU SHOT?


		SHOULD YOU WEAR A MASK AND AVOID CROWDS IF YOU HAVE LONG COVID?


		CAN YOU TRAVEL WHILE YOU HAVE LONG COVID?


		IS LONG COVID ACTUALLY CHRONIC FATIGUE SYNDROME?


		WHERE TO FROM HERE?


		LOOKING AHEAD: A CAUSE FOR OPTIMISM












		CONCLUSION


		APPENDIX: MAKING YOUR OWN PACING SCHEDULE


		ACKNOWLEDGEMENTS


		NOTES


		INDEX








Guide



		Cover Page


		Title Page


		Copyright Page


		Table of Contents


		Start








List of Pages



		i


		ii


		iii


		iv


		v


		vii


		viii


		ix


		x


		1


		2


		3


		4


		5


		6


		7


		9


		10


		11


		12


		13


		14


		15


		16


		17


		18


		19


		20


		21


		22


		23


		24


		25


		26


		27


		28


		29


		30


		31


		32


		33


		34


		35


		36


		37


		38


		39


		40


		41


		43


		44


		45


		46


		47


		48


		49


		50


		51


		52


		53


		54


		55


		56


		57


		58


		59


		60


		61


		62


		63


		64


		65


		66


		67


		68


		69


		70


		71


		72


		73


		74


		75


		76


		77


		78


		79


		80


		81


		82


		83


		84


		85


		86


		87


		88


		89


		90


		91


		92


		93


		94


		95


		96


		97


		98


		99


		100


		101


		102


		103


		104


		105


		106


		107


		108


		109


		110


		111


		112


		113


		114


		115


		116


		117


		118


		119


		120


		121


		122


		123


		124


		125


		126


		127


		128


		129


		130


		131


		132


		133


		134


		135


		136


		137


		138


		139


		140


		141


		142


		143


		144


		145


		146


		147


		148


		149


		150


		151


		152


		153


		154


		155


		156


		157


		158


		159


		160


		161


		162


		163


		164


		165


		166


		167


		168


		169


		170


		171


		172


		173


		174


		175


		176


		177


		178


		179


		180


		181


		182


		183


		184


		185


		186


		187


		188


		189


		190


		191


		192


		193


		194


		195


		196


		197


		198


		199


		200


		201


		202


		203


		204


		205


		206


		207


		208


		209


		210


		211


		212


		213


		214


		215


		216


		217


		218


		219


		220


		221


		222


		223


		224


		225


		226


		227


		228


		229


		230


		231


		232


		233


		234


		235


		236


		237


		238


		239


		240


		241


		242


		243


		244


		245


		246


		247


		248


		249


		250


		251


		252


		253


		254


		255


		256


		257


		258


		259


		260






OceanofPDF.com




OEBPS/images/cover.jpg
A PRACTICAL GUIDE FOR THOSE AFFECTED, THEIR
LOVED ONES, AND HEALTH PROFESSIONALS

“Evidence-based, balanced, realistic and practical ...
Hope is powerful medicine, and this book offers it in spades.”
Professor Paul Kelly, Chief Medical Officer

“People with Long Covid need compassion and science,
which is what Steven delivers.” Dr Norman Swan

LONG
COVID

Expert advice, from
diagnosis to treatment
and recovery

PROFESSOR STEVEN FAUX





OEBPS/images/img-4a.jpg





OEBPS/images/img-58.jpg
Long

Covid
patient






OEBPS/images/img-33.jpg
The immune

ion

theory

The neuro-
inflammation
theory

The
microbiome
theory






OEBPS/images/img-56.jpg





OEBPS/images/img-44a.jpg
Nepean Hospital, St Vincent's Hospital,
Sydney Sydney

O Men B Women O Men B Women





OEBPS/images/img-73.jpg
1
Inhale
slowly
through
your nose

Exhale
slowly while
keeping your
lips pursed






OEBPS/images/img-74.jpg
Tripod position Tripod position
(seated) (standing)





