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Long COVID—unravelling a complex condition

Long COVID is an overarching term that was originally
coined by patients and is widely used to describe
ongoing symptoms after the acute phase of COVID-19,
including both short-term symptoms (4-12 weeks)
and longer-term sequelae (beyond 12 weeks). The
term post-COVID-19 condition, developed by WHO,
describes the continuation or development of new
symptoms 3 months after the initial SARS-CoV-2
infection.* The incidence of long COVID is estimated to
be 10-30% for people who are not hospitalised in the
acute phase,’ 50-70% for hospitalised patients,> and
10-12% for vaccinated individuals after acute infection.*
Conservatively, at least 65 million individuals globally
were estimated to have long COVID in 2023,* with cases
increasing daily.

Long COVID is a complex, multisystem condition with
the potential to have a substantial impact on individuals
and society, including increased disability, increased
health-care costs, and economic and productivity losses.®
More than 200 symptoms have been identified that
can impact functioning and activities of daily living,
encompassing physical, psychological, and cognitive
function.? The symptoms and sequelae of long COVID
can persist for weeks or months, fluctuate over time, or
manifest as new-onset chronic conditions. The condition
has placed an enormous burden on health-care systems.
Despite some international collaboration, progress
in understanding long COVID has been hindered by
heterogeneous study designs, follow-up durations,
and measurement methods.® A global, collaborative,
multidisciplinary research agenda will be essential to
improve the diagnosis and treatment of long COVID.

Potential mechanisms contributing to long COVID
include pathophysiological changes related to the virus
(eg, microclotting), immunological and inflammatory
dysregulation resulting from the acute infection,
viral persistence, and, in patients with severe disease,
known sequelae of critical illness (post-intensive care
syndrome).” In a Lancet Respiratory Medicine Series on
the post-acute sequelae of COVID-19,2™ the diagnosis,
treatment, and management of long COVID are
discussed, with a focus on respiratory, neurocognitive,
psychological, and systemic sequelae of severe acute
COVID-19. Known risk factors for long COVID include
severe acute disease, comorbidities (eg, diabetes and
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chronic heart failure), and life-saving therapies such as
invasive mechanical ventilation.

In the first Series paper, Sally J Singh and colleagues®
present a compelling argument for further research to
understand the mechanisms that underlie long-term
respiratory symptoms after COVID-19, particularly for
patients who required hospital admission and received
invasive mechanical ventilation. These sequelae might
be due to the underlying disease or to life-saving
therapies delivered in intensive care units (ICUs),
such as prolonged invasive mechanical ventilation,
sedation, immobilisation, which are known
to contribute to long-term morbidity in survivors.
Pathological changes might be caused by SARS-CoV-2
infection or by immune-mediated injury to alveolar
cells. Specific pulmonary sequelae, such as pulmonary
fibrosis and thromboembolic disease, need careful
assessment and management because they could lead
to increased dyspnoea and physical dysfunction. Current
rehabilitation strategies have been adapted from
chronic respiratory disease practices and pulmonary
rehabilitation programmes; however, further research is
needed to establish whether these strategies are effective
for long-term respiratory symptoms after COVID-19.

Frailty is well recognised as a risk factor for both
COVID-19 severity and poor outcomes after critical
illness.”™” In some countries, frailty is routinely assessed
at ICU admission to identify patients who might
require additional support. In the third paper in the
Series, Matteo Parotto and colleagues® review research
indicating that up to 30% of COVID-19 survivors are
frail after hospitalisation for COVID-19. The authors
describe the complex interaction between pre-existing
comorbidities, frailty, socioeconomic factors, ICU
support, and subsequent outcomes of long COVID for
patients and caregivers. This interaction has important
implications for models of health-care delivery, which
include careful assessment of physical and psychological
function after hospital discharge, and review of
nutrition, medications, and social support. Coordinated,
multidisciplinary care for people with long COVID at risk
of frailty and further research for vulnerable people and
groups are needed.

Some of the most commonly reported symptoms
of long COVID are neuropsychological symptoms,
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including fatigue, memory loss, dizziness, loss of taste
or smell, depression, and anxiety, all of which can
affect activities of daily living and productivity. These
sequelae have also been reported after non-COVID-19-
related critical illnesses, such as acute respiratory distress
syndrome and sepsis, and in survivors of prolonged
mechanical ventilation. However, in a large study from
the USA, in the 12 months after infection, survivors of
COVID-19 had about a 40% higher risk of developing
cerebrovascular or neurodegenerative disorders (eg,
ischaemic and haemorrhagic stroke, or Alzheimer’s
disease or Parkinson’s-like disease) than did controls
without SARS-CoV-2 infection.” In the second paper
in the Series, Pratik Pandharipande and colleagues®
provide a comprehensive review of the rationale for
neuropsychological sequelae, associated risk factors,
and potentially modifiable targets for treatment and
prevention. The authors strongly advocate the use of
evidence-based clinical practice guidelines for patients
receiving mechanical ventilation,* such as limited use of
neuromuscular blockade, avoidance of benzodiazepines,
targeting of light sedation, regular awakening,
spontaneous breathing trials, and rehabilitation.

The identification and treatment of severe acute
respiratory COVID-19 has improved survival outcomes,
but the optimum approach to management of long
COVID and its sequelae remains uncertain. In the Series,
considerations for the follow-up and ongoing care of
patients with long COVID are discussed by international
experts. Key recommendations include further research
to understand the pathophysiological mechanisms
of multisystem sequelae of COVID-19; approaches to
care in the acute phase that mitigate the symptoms of
long COVID; use of predictive biomarkers to distinguish
patients who are likely to benefit from established
rehabilitation therapies; further investigation into
effective  strategies for reducing breathlessness,
including group rehabilitation, rehabilitation via
telemedicine, and individual breathing exercises;
dedicated multidisciplinary clinics that can provide care
and support for patients and also serve as a platform
for research; and efforts to develop novel preventive
and therapeutic treatments for long COVID. Clinicians,

researchers, and other stakeholders need to advocate
collaborative global research, with dedicated education
and training for the health-care workforce and a public
communication campaign to highlight ongoing
challenges as a result of long COVID. Finally, patients
with long COVID should be meaningfully engaged in
the design and conduct of clinical trials to address key
research questions aimed at improving the quality of
their survival.
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