
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Comment

726 www.thelancet.com/respiratory   Vol 10   August 2022

Published Online 
April 23, 2022 

https://doi.org/10.1016/ 
S2213-2600(22)00159-X

See Articles page 761

Fa
na

tic
 S

tu
di

o/
Ga

ry
 W

at
er

s/
 

Sc
ie

nc
e 

Ph
ot

o 
Li

br
ar

y 

Long COVID: systemic inflammation and obesity as 
therapeutic targets

Management of the post-COVID-19 condition—often 
referred to as long COVID—is a challenge for health-
care professionals because of the heterogeneity and 
complexity of its clinical manifestations and the probable 
need for multidisciplinary management approaches.1 
Identification and understanding of modifiable 
determinants associated with manifestations of long 
COVID would help in the adaptation of treatment 
pathways for particular phenotypes.1 In The Lancet 
Respiratory Medicine, the PHOSP-COVID Collaborative 
Group2 report the latest results from the UK-based, 
multicentre, prospective Post-hospitalisation COVID-19 
(PHOSP-COVID) study, in which the investigators 
identified systemic inflammation and obesity as factors 
that might be associated with long COVID, representing 
potentially treatable traits in people with more severe 
post-COVID-19 symptoms. In the current report, the 
PHOSP-COVID Collaborative Group found increased levels 
of several biomarkers related to systemic inflammation 
and lung damage in individuals with more severe 
physical and mental health impairments 1 year after 
hospital discharge. The presence of increased levels of 
systemic inflammatory biomarkers (eg, cytokines) in 
individuals with severe acute COVID-19 has been reported 
previously.3 Moreover, the use of anti-inflammatory 
agents such as corticosteroids4 or interleukin-6 (IL-6)-
blocking agents5 has been found to be associated with 
positive outcomes in patients hospitalised with acute 
COVID-19.  The PHOSP-COVID Collaborative Group 
found that long-lasting systemic inflammation was 
present in people with more severe symptoms of long 
COVID, which could provide biological plausibility 
for the presence of severe impairments in people 
with persistent symptoms after acute COVID-19—
sometimes referred to as long haulers—and allow new 
therapeutic strategies to be applied in these patients 
via a personalised medicine approach. The presence of 
long-lasting systemic inflammation in some patients 
with long COVID would suggest that anti-inflammatory 
agents might have potential not only during the acute 
phase of infection,4,5 but also during the post-acute phase. 
However, no clinical trial has yet investigated the effects 
of anti-inflammatory agents in patients with long COVID. 

Accordingly, a pharmacological treatment strategy 
based on anti-inflammatory agents for individuals with 
severe symptoms of long COVID, combined with other 
therapeutic or rehabilitative approaches that might be 
considered for specific symptoms (eg, pain or cognitive 
blurring), should be considered in future research. 
However, several questions need to be addressed about 
the potential use of such agents. For example, should 
individuals with less severe long COVID receive anti-
inflammatory agents? The current study confirmed the 
presence of four clusters of symptoms with different 
severities of mental and physical health impairment—
very severe, severe, moderate–cognitive, and mild—and 
found that inflammatory mediators of tissue damage 
and repair, including IL-6, were elevated in both the very 
severe and the moderate–cognitive clusters compared 
with the mild cluster; identifying individuals who might 
benefit from an anti-inflammatory approach will be an 
important aim of future studies. Because extended use 
of anti-inflammatory agents often leads to side-effects, 
when should these agents be given after the acute phase 
of infection and for how long? Should anti-inflammatory 
agents be given when symptoms are severe, or could 
a preventive therapeutic approach be implemented? 
The results of the PHOSP-COVID study open up highly 
relevant questions from a clinical viewpoint.

The PHOSP-COVID Collaborative Group2 also found that 
female sex and obesity are factors associated with more 
severe physical and mental health impairments 1 year 
after hospital discharge. These results are consistent with 
previous reports in the medical literature that obesity and 
female sex are risk factors for long COVID.6–8 However, 
The PHOSP-COVID Collaborative Group’s findings add 
to the evidence base by confirming these associations 
in a large cohort with long-term follow-up.2 The 
association between obesity and severe long COVID 
might be expected because the multisystemic changes 
(ie, hormonal, metabolic, and a pro-inflammatory state) 
associated with obesity9 could promote the maintenance 
of a systemic inflammation. Therefore, management of 
patients with long COVID should include the promotion 
of healthy lifestyle habits (eg, nutrition habits and 
exercise) to reduce the impact of obesity. Additionally, 
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Cystic fibrosis lung disease is characterised by a 
progressive cycle of mucus obstruction, airway 
infection, and inflammation. The Australian Respiratory 
Early Surveillance Team for Cystic Fibrosis (AREST CF)1 
intensive surveillance programme has provided strong 

evidence that this process starts early in infancy, before 
respiratory symptoms. In a landmark study, the team 
reported that free neutrophil elastase in bronchoalveolar 
lavage done in infancy predicts the subsequent 
development of bronchiectasis by age 3 years, rendering 

exercise is proposed as a therapeutic strategy to be 
applied in patients with long COVID because it has anti-
inflammatory and proimmune effects10 and it could lead 
to reduced bodyweight. Nevertheless, considering that 
patients with obesity are at increased risk of developing 
severe long COVID symptomatology, exercise and 
physical activity should be carefully monitored by health-
care professionals.

All these therapeutic considerations should be applied 
from a sex-based perspective, since female sex is a non-
modifiable risk factor associated with severe long COVID.2 
For example, the use of anti-inflammatory agents and 
exercise programmes might be applied differently 
in males and females. Biological (eg, hormones, sex 
differences in ACE2 and transmembrane protease serine 2 
receptors), social (different health-care requirements and 
treatment perceptions), and emotional (beliefs, previous 
experience, and fear) differences according to sex and 
gender must be considered in future studies investigating 
the management of long COVID.

In addition to pharmacological treatment, other 
therapeutic approaches could help to control specific 
symptoms of long COVID. For instance, graduated 
exercise could help in the management of fatigue, 
respiratory programmes could help with symptoms such 
as breathlessness, and pain neuroscience education could 
help in the management of pain symptoms.

In summary, we propose that long COVID is a 
multifactorial condition, in which determinants related 
to the pathogen (SARS-CoV-2-associated factors) 
intersect with the host response (within-individual 
factors) and with external (hospitalisation-related) and 
emotional (COVID-19 outbreak-associated) factors. The 
latest report from the PHOSP-COVID Collaborative Group 
provides evidence about the first two factors, wherein 
elevated inflammatory mediators—comprising the 

so-called cytokine storm—induced by the SARS-CoV-2 
virus (pathogen) during the acute phase could induce 
a sustained and long-lasting systemic inflammatory 
response (host response) perpetuated and promoted 
by within-individual factors such as obesity. This model 
implies that multidisciplinary treatment of patients with 
long COVID should include both pharmacological and 
rehabilitation approaches, but also social and welfare 
support for promoting healthy lifestyle habits.
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