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Abstract
Introduction There is considerable overlap between the clinical manifestations of covid-19 pneumonia and the acute 
interstitial lung disease seen in certain rheumatic disorders. In addition, pulmonary fibrosis is increasingly recognised as a 
potentially serious consequence of both.
Methods This review explores this overlap of clinical features, risk factors and causation, offering insights into the immune 
mechanisms that contribute to both sets of disorders.
Results The therapeutic role of immunosuppression and biologic agents in the treatment of covid-19 is explained in the 
light of this.
Discussion We propose how lessons learned from the insights recently gained into each disorder can improve our insight 
into immunological mechanisms and application of therapeutic interventions in the other.
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Short commentary

It has become apparent that there are parallels between the 
interstitial lung diseases (ILD) that complicate some rheumatic 
disorders and the pneumonitis that may accompany COVID-19 
infection. This overlap extends to the epidemiologic, clinical 
and immunologic features of these conditions. This similarity 
extends from the acute manifestations of these conditions to 
long-term respiratory complications which includes pulmonary 
fibrosis as a potential consequence of COVID-19 [1]. An overlap 
in risk factors for COVID-19 infection and idiopathic pulmonary 
fibrosis, including older age, male gender, smoking, obesity 
and hypertension, has also been proposed [1, 2]. Abnormal 
lung function has been documented at discharge following 

COVID-19 infection [3] and does seem more prevalent in 
patients with severe disease and high levels of inflammatory 
markers [3, 4].

Membranous ACE2 receptors are used by the coronavirus 
to gain entry to human cells [5]. These metallopeptidase 
receptors allow viral RNA entrance into the cytoplasm of the 
target cells which include pneumocytes, vascular endothelial 
cells and cells in the proximal renal tubules. Once the virus 
has reached bronchioles, the main targets become bronchiolar 
epithelial cells and type-II ACE2+ pneumocytes. When large 
amounts of virions are released by infected cells, neighbouring 
cells become infected and viremia ensues. ACE2 expression 
by pulmonary cells in patients with rheumatic ILD has been 
the subject of recent interest [6], although there is no evidence 
to suggest that such patients are more prone to infection with 
SARS-CoV-2 itself. Other viruses are also implicated in the 
pathogenesis of pulmonary fibrosis and fibrosis may follow 
viral infection, just as it follows auto-inflammatory disease. 
Indeed, it appears that death following COVID-19 infection 
is usually due to the host’s immune response, rather than to 
infection itself. Again, this mechanism is similar to that in 
many auto-immune diseases where T and B lymphocytes 
become hyperactive, releasing excessive cytokines that damage 
the patient’s lungs, heart and kidneys [7].
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The sequence of severe COVID-19 infection has been 
clarified [8]. The virus commonly infects older male smokers 
who are obese and/or diabetic [9], with the lungs the commonest 
organs to fail, often requiring intensive support [10]. The initial 
immune response to viral infection is followed by the adaptive 
immunity phase which decreases the viral load but may trigger 
release of inflammatory cytokines culminating in tissue damage 
and deterioration, often after apparent clinical stability. In severe 
infection, rises in inflammatory markers occur, with elevations 
in CRP, LDH, ferritin, D-dimer and IL-6 [11]. Initial symptoms 
do not predict prognosis, while antiviral treatment to reduce 
viral load must be given early to be effective. Once the adaptive 
immune phase begins, immunosuppression may be necessary 
to reduce cytokine-mediated damage. The cytokine ‘storm’ in 
COVID-19 overlaps in many manifestations with ARDS and a 
variety of interventions have been used to date [12].

Disproportionate numbers of deaths have occurred in men 
of Black or Asian minority ethnic (BAME) origin, who have 
a mortality 2–4 times greater than Caucasian males in the 
UK [13, 14] and United States (US) [15]. This is unlikely to 
be entirely explained by poverty, exposure or co-morbidity 
and may be contributed to by blood group [16]. The role 
of vitamin D deficiency has been investigated [17] as its 
deficiency increases the risk of many immunologically 
driven disorders [18], such as rheumatoid arthritis, where 
low vitamin D levels are associated with worse articular 
outcomes [19], the development of interstitial lung disease 
[20] and SLE [21]. There is increasing evidence that vitamin 
D deficiency may also be associated with an increase in both 
prevalence and severity of COVID-19 infection [22]. Dark 
skin lowers vitamin D exposure as does shielding indoors, so 
reductions in vitamin D levels may help explain why BAME 
people in northern latitudes are more often affected. Vitamin 
D levels dip in February in the northern hemisphere but peak 
then in the Southern [23], possibly explaining part of the 
reported difference in world mortality patterns.

BAME patients are also more than twice as likely 
to develop serious respiratory complications following 
infection with COVID-19, with an odds ratio against 
controls of 11.4 as opposed to 5.2 in Caucasian patients 
[24]. An ethnic prevalence trend from low to high frequency 
is also seen in systemic lupus erythematosus (SLE) [25, 
26]. SLE occurs much more frequently and with increased 
severity in persons of African and Asian ancestry born 
and living in western countries [27]. Clinical observations 
support the contention that the immune system of BAME 
persons may be historically primed to respond more 
strongly when exposed to novel offending antigens and the 
pathophysiology of an inherent immunologically based 
increased inflammatory response is supported by genetic 
studies [28]. This may also contribute to both the higher 
mortality in BAME communities in the UK from COVID-
19 and the increased prevalence of SLE among the same 

populations. However, no such increased risk among the 
BAME population has yet been reported for rheumatic lung 
disease.

Clinical, radiological and pathological findings of ILD in 
dermatomyositis, especially in the rare subset with the anti-
MDA5 antibody, are very similar to those in COVID-19 [29, 
30]. Clinical manifestations of acute SLE also closely mimic 
the pulmonary and cardiac manifestations seen following 
COVID-19 infection. As in some SLE patients with severe 
pulmonary disease [31], diffuse alveolar haemorrhage 
is frequently seen in the lungs of those who succumb to 
COVID-19 [32]. The condition is also very pro-thrombotic 
and post-mortem studies have consistently shown a high 
percentage of thrombo-occlusive lesions in the vessels and 
lungs, contributing to death in up to half of all cases [33, 34]. 
A large US study reported > 50% reductions in mortality 
among ventilated patients when fully anticoagulated [35]. 
These observations are again analogous to those often seen 
in pulmonary SLE with co-existing pulmonary emboli, 
especially in patients with the anti-cardiolipin antibody. 
This antibody is also associated with a greatly increased 
prevalence of cardiac disease in SLE, and recent reports have 
shown evidence of its presence in over 50% of 172 patients 
with COVID-19 infection [36]. This lends further weight to 
the argument that all hospitalised patients with COVID-19 
infection should receive standard dose prophylactic anti-
coagulation as currently advised by NICE (NG186). Full 
dose treatment should be reserved for those at higher risk as 
this carries the potential for significant adverse outcomes as 
well as benefits [37].

ILD has been reported in up to 40% established RA 
patients at post-mortem [38], 25% of RA patients on 
HRCT [39] and carries a lifetime risk of clinical detection 
in 7.7% RA patients [40]. Previously, the mean survival 
from diagnosis for RA-ILD was just 2.6 years, although 
that has now improved with newer therapies [41]. ILD in 
RA is associated with male sex, smoking and the presence 
of strongly positive anti-CCP antibodies [42]. ILD can be 
rapidly progressive in genetically susceptible populations, 
especially in those of Afro-Caribbean origin. Although 
biologic therapy and aggressive immunomodulation have 
begun to improve the outlook for such patients in recent 
years [43], immunosuppression is certainly not likely to be 
of benefit in the treatment of COVID-19 because of the risk 
of overwhelming sepsis.

The role of the anti-B cell agent Rituximab in treating 
ILD in both RA and SLE is now established. Evidence 
suggests that if a Biologic agent is needed to treat RA in 
the presence of ILD, anti-TNF agents should be avoided. 
In those patients who are either smokers or seropositive, 
first-line therapy with Rituximab should be considered [43], 
while for seronegative patients, never smokers or those 
failing to respond to Rituximab, Tocilizumab has been 
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recommended [44]. A recent review of the pros and cons 
of using Rituximab in COVID-19 argues that Rituximab 
should be reserved for a subset of patients with specific 
inflammatory complications because of the potential for 
reducing resistance to viral infection and the lymphopenia 
often consequent on such treatment [45]. However, this 
review suggests that where adaptive immunity might 
contribute to poor outcomes in COVID-19, Rituximab may 
well have a role.

The roles of IL-1 and IL-6 have received much attention 
as the treatment of cytokine storm is one of the major issues 
in managing severe COVID-19 infection. High levels of 
IL-6 have repeatedly been reported in COVID-19 and one 
study of 69 patients showed that baseline IL-6 was increased 
in severe cases and positively correlated with higher body 
temperature, increased inflammatory markers and more 
severe findings on CT [46]. This suggests that IL-6 could 
also be used as a marker to monitor severity of the disease. 
Interleukin blockade has been shown to reduce mortality 
in sepsis and these findings have fuelled interest in the use 
of such therapy in treating the immune consequences of 
COVID-19 infection. IL-6 antagonism (e.g. Tocilizumab) 
has shown significant benefit [47]. Dexamethasone has 
been shown to reduce mortality in ventilated patients by 
a third in the RECOVERY trial [48]. It is evident that T 
cell driven cytokine release plays an essential role in the 
generation of progressive lung damage in both COVID-19 
pneumonia and the ILD seen in certain rheumatic disorders. 
The ‘macrophage activation syndrome’ seen in patients 
with systemic JIA can be blocked by administration of 
IL-1 blocking drugs such as Anakinra [49] which may be 
beneficial in younger patients with COVID-19. The use of 
Colchicine is now being explored in the RECOVERY trial, 
although it has no established role in treating rheumatic lung 
disease.

It remains less certain as to whether the immune response 
to COVID-19 also involves B cells in addition to T cells. The 
limited evidence so far is conflicting with some patients on 
Rituximab recovering quickly [50], while others with more 
serious comorbid conditions died [51]. Further studies 
to assess the degree of B cell activation in patients with 
severe COVID-19 are needed. In the interim, the presence 
of anti-cardiolipin antibodies support the potential for B 
cell activation as contributing to the high prevalence of 
rapid onset lung and cardiac damage among susceptible 
individuals. If anti-nuclear antibodies and/or cyclic 
citrullinated peptides are also found following COVID-19 
infection, anti-B cell therapy would certainly be worthy of 
further consideration.

There are, however, several important differences 
between COVID-19 and the ILD of rheumatic diseases. 
COVID-19 has not been reported as precipitating ILD 
in rheumatic disease, and several rheumatic disorders 

expressing high levels of IL-6, such as giant cell arteritis, are 
not associated with lung disease. Although there are overlaps 
between clinical disease expression in SLE and COVID-
19 with regards to cardiac manifestations and complement 
activation, neither tocilizumab nor sarilumab have yet been 
shown to alter outcomes of these complications in patients 
with SLE.

In conclusion, our enhanced understanding of the systemic 
immune response to COVID-19 infection has stimulated 
insights into mechanisms and therapeutic potential for 
the treatment of a range of interstitial lung disorders 
associated with auto-immune and rheumatic diseases. The 
important corollary has been to develop and apply our 
existing therapeutic knowledge to improve the prognosis of 
patients infected with COVID-19. The REMAP-CAP trial 
investigators of tocilizumab and sarilumab in COVID-19 
have recently reported reductions in mortality of up to 25%: 
in-hospital mortality was 28% for tocilizumab and 22% for 
sarilumab, as compared with 35.8% for controls [52]. This 
confirms that IL-6 receptor antagonists do reduce mortality 
from COVID-19 infection in clinical practice.
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