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EDITORIAL

Studying smoking benefit in farmer’s lung to 
understand Covid-19

It was observed, first in China, and then in France, that 
the proportion of Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) patients was significantly 
lower in active smokers compared to the proportion of 
active smokers in the general population. The protection 
conferred by smoking for a respiratory disease has so far 
only been described for hypersensitivity pneumonitis 
(HP), especially for farmer’s lung, and to a lesser degree, 
for bird fancier’s lung. We compared the similarities and 
differences between farmer’s lung and SARS-CoV-2 and 
the relationship between smoking and SARS-CoV-2 and 
farmer’s lung.

Farmer’s lung is the most common form of HP 
[1]. HP is characterized by a Th1 immune response, 
the production of immune complexes and the ‘hyper 
production’ of precipitating antibodies. Magnus was 
the first to suggest that smoking may confer protec-
tion against farmer’s lung in the 16th century. Since 
then, several epidemiological studies reported that ac-
tive smokers were under-represented among HP pa-
tients, from 2.2 to 12% [1–4]. The prevalence of active 
smokers is estimated at 28.2% in the general population 
and at 20.6% in farmers. There is currently a relatively 
high prevalence of smoking in the farmers compared 
to the general population. A significantly reduced anti-
body response was observed in active smokers with HP 
[2,4]. Amongst all the studies on the beneficial effect of 
smoking against HP, Cormier et al. has the largest co-
hort, with a 888 cases in dairy farmers [4]. They found 
a strong negative relationship between smoking and 
positive precipitins [4].

The findings strongly support the hypothesis that 
smoking may have a protective effect against HP. 
However, no likely putative immunological mechanism 
has been postulated for this. This may be due to a reluc-
tance to fund studies investigating a possible protective 
role of smoking. Currently only epidemiological studies 
are available on the lower precipitin prevalence in active 
smokers [1–4].

Smoking has adverse effects on cardiovascular mor-
tality and morbidity and is a category 1 IARC car-
cinogen [5]. Suggesting that smoking may have positive 
health effects is a provocative concept. However, tobacco 
would not be the only controversial substance studied. 

We sought to understand better the relationship between 
smoking and HP or SARS-CoV-2.

A lower prevalence of active smokers in SARS-
CoV-2 patients compared to non-smokers has been re-
ported worldwide [6,7]. First in China, then in Korea, 
in the USA and in France. French data from Salpétrière 
University Hospital of Paris reported that out of 480 
SARS-CoV-2 patients, only 5% were current smokers. 
There were ~80% fewer active smokers in SARS-CoV-2 
patients than in the general population after adjusting 
for age and sex (unpublished data by Pr. Zahir Amoura 
on Cnews). At Besançon University Hospital (Eastern 
France), since mid-March 2020, out of 130 ICU patients 
with SARS-CoV-2 only 4% were active smokers (unpub-
lished personal data). The under-representation of active 
smokers in SARS-CoV-2 patients suggests a protective 
effect of smoking, similar to that in the farmer’s lung. 
That this finding is consistent suggests that it is not a 
coincidence but a specific association, whose mechanism 
is still unknown. One hypothesis is that smoking may 
reduce susceptibility to SARS-CoV-2 infection, for ex-
ample by modifying the expression of receptors, such as 
ACE2, as proposed by Propper [6].

The Covid-19 pandemic has also highlighted other 
similarities between HP and SARS-CoV-2. Chen et  al. 
showed that Covid-19 was characterized by a Th1-driven 
immune response and especially by the production of 
interleukin (IL)-6 [8], which is similar to the immuno-
logical mechanism of HP [1].

Other researchers found that the SARS-CoV-2 im-
mune response could lead to the development of immune 
complexes [8]. As immune complexes and precipitating 
antibodies may be preferably produced in response to 
Covid-19, this may explain why the development of 
serological tests was difficult and why the reliability of 
serological tests was uncertain [9]. Several treatments 
commonly used to treat HP, such as rituximab and ster-
oids (e.g. dexamethasone), were used in SARS-CoV-2 
patients with encouraging results [1,10,11]. Low doses 
of dexamethasone had a real benefit in the manage-
ment of SARS-CoV-2 patients by the Recovery study. 
The Recovery study included 11 500 SARS-CoV-2 pa-
tients in the UK and as early as 8 June 2020, the study 
investigating the effect of low doses of dexamethasone 
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was discontinued because evidence of efficacy was clear: 
one death avoided for eight patients with mechanical 
ventilation or for 25 patients on oxygen. These impres-
sive results could be due to the anti-inflammatory effect 
of steroids limiting the ‘cytokine storm’ described during 
SARS-CoV-2 [8]. Steroids are recognized as effective for 
the treatment of HP, especially during the acute phase 
[1,10,11].

However, important differences remain: HP is a semi-
delayed allergic disease without IgE, whereas SARS-
CoV-2 is an infection of the pulmonary cells by a virus 
accompanied by an overproduction of pro-inflammatory 
cytokines.

As being an active smoker may protect against SARS-
CoV-2, it would be useful to better understand the rela-
tionship between smoking and SARS-CoV-2. However, 
it is difficult to carry out in vitro or in vivo experiments for 
non-specialized teams (Directive 2000/54/EC-biological 
agents at work). In contrast, in vitro and in vivo experi-
ments with fungi or bacteria involved in farmer’s lung are 
accessible to all research teams.

Two experimental designs may be helpful. In vivo 
assays on mice, which would allow investigation of the 
modulation of the immune response due to tobacco 
smoke after chronic exposure; or in vitro assays on cells 
from healthy donors, which would allow investigation of 
the early impact of tobacco smoke.

Working on cellular models (epithelial cells, den-
dritic cells) exposed to mould, actinomyces and myco-
bacteria involved in HP was previously performed 
successfully. Similar assays could be developed to in-
vestigate if smoking decreases the early inflammatory 
response.

 We chose to highlight the most obvious similarities 
between SARS-CoV-2 and farmer’s lung but there are 
probably others, especially concerning the hyperactive 
immune response described as ‘cytokine storm’. The 
lack of knowledge about the mode of action of smoking 
in farmer’s lung disease limits comparisons with SARS-
CoV-2 and more research is required.

Once the mechanisms are understood, this could in-
crease the therapeutic options for HP and prevent job 
loss which often remains the only way to alleviate symp-
toms and prevent worsening of the disease. Future re-
search should include funding for studies on smoking 
and the development of HP and SARS-CoV-2.
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