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Coronavirus disease 2019 (COVID-19) is the pandemic challenge striking many health 
systems worldwide. The new coronavirus (severe acute respiratory syndrome coronavirus 2, 
SARS-CoV-2), which has a well-known tropism to lung cells, is the cause.

Acute COVID-19 patients present with a wide range of clinical manifestations, ranging from 
an asymptomatic or mild-symptomatic form (common cold) up to bilateral interstitial 
pneumonia with moderate-to-severe oxygen desaturation and hypoxia. The consequent 
respiratory failure may turn into acute respiratory distress syndrome (ARDS) [1] requiring 
promptly admission in intensive care unit and representing a considerable stressor for 
healthcare systems worldwide. Differently to usual ARDS, these patients present a normal 
or slightly increased lung compliance and mostly need high-flow oxygen or continue positive 
airway pressure ventilation [2]. Acute cardiac involvement of COVID-19 infection [1] was 
described and it has been hypothesized a direct effect of the virus on the myocardium and 
heart vessels [3].

According to preliminary observation, inflammatory activation plays a relevant role in 
the natural course of COVID-19. Immune system dysregulation has been reported to be 
associated with the disease severity. A cytokine profile in the severe disease is characterised 
by increased interleukin (IL)-1, IL-2, IL-6, IL-7, IL-8, IL-10, granulocyte-colony stimulating 
factor, interferon (IFN)-γ inducible protein 10, monocyte chemoattractant protein-1, 
macrophage inflammatory protein 1-α, and tumour necrosis factor-α [4]. In particular, 
Chinese data indicate high ferritin and low lymphocyte count as predictor of fatality [1, 4].  
Immune activation may result in endothelial damage and a consequent activation of 
coagulation and fibrosis processes in host lungs.

Supporting this hypothesis, reports on COVID-19 patients’ autopsies described alveolar 
damage including immune cell infiltration, mostly by macrophages and monocytes 
associated to CD4 positive T-lymphocytes, with hyaline membrane formation, proliferation 
of type II alveolar epithelia and congested blood vessels associated with hyaline thrombi 
in microvessels [3]. Authors have also observed a focal pulmonary fibrosis associated with 
SARS-CoV-2 antigen in lung epithelia and macrophages [3]. Moreover, vascular thrombosis 
associated to immune infiltration of lung capillary wall has been also described [5].
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These findings are at some extent similar to lung biopsies of non-specific interstitial pneumonia 
(NSIP) or autoimmune interstitial lung disease (ILD) [6]. Moreover, despite both need high-flow 
oxygen, the COVID-19 patient presents an increased ventilation compliance [2], and ventilation 
outcome seems to be similar to pneumonia respiratory failure in ILD [7]. According to the 
previous severe acute respiratory syndrome (SARS), the first coronavirus lung fatal infection 
known, some further considerations should be add. Clinical observation from patients affected 
by SARS, reports an increase of lung fibrosis after recovery from the infection [8]. In these 
patients, the hyperactivation of epidermal growth factor receptor signalling has been indicated in 
response to the acute lung injury [9]. In SARS infected mice, immune response appears affected 
by a Th2 bias as a result in deficiency of IFN production due to signal transducer and activator 
of transcription 1 deficiency. These mice are also prone to fibrosis as a consequence of infection 
[9]. Moreover, recent data had indicated that patients with ILD other than idiopathic pulmonary 
fibrosis (IPF) have a subsequent clinical course similar to patients with untreated IPF [6]. In this 
prospective, an early detection of ILD may be useful for a better treatment and prognosis.

On the other hand, venous thromboembolism (both as deep vein thrombosis and pulmonary 
embolism) may often complicate COVID-19 [10]. Speculation on an activation of coagulation 
process directly in pulmonary capillaries may be possible. The micro-thrombi in small 
lung capillaries might lead to a small vessels vasculopathy through hyperperfusion of non-
obstructed lung segments, as in chronic thromboembolic pulmonary hypertension (CTEPH).

The immunological and clinical alterations are red flags for the future. The spread of COVID-19 
in general population may be a trigger for an increase in lung rare disease such as NSIP or 
CTEPH (Fig. 1). It is reasonable to expect chronic complications in COVID-19 survivors and 
a long-term follow-up of patients may be something to take into consideration. Due to the 
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Figure 1. Possible clinical evolution of COVID-19. After the acute phase, the chronic evolution may reveal rare lung diseases. 
COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; TNF, tumour necrosis factor; IL, interleukin; IFN, interferon; MIP, 
macrophage inflammatory protein; MCP, monocyte chemoattractant protein; G-CSF, granulocyte-colony stimulating factor; ARDS, acute respiratory distress syndrome.
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multiorgan involvement in COVID-19, multi-disciplinary team (including internist, infectious 
disease specialist, immunologist, pulmonologist, and cardiologist) is mandatory for an 
adequate follow-up and treatment. Despite all patients might need controls after remission, 
it could be reasonable to be stricter on patients recovered after a moderate-to-severe form of 
this disease or those who will present a reduced lung capacity during efforts. The results may 
be particularly important considering the asymptomatic patients and women, because their 
follow-up could be the key in better understand and treat COVID-19 and lung rare diseases.
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