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Respiratory viruses are associated with more severe symp-
toms and complications in diabetic subjects. We hypothesize 
that the diabetic neuropathy could provide a significant con-
tribution to risk of disease severity. The diabetic neuropathy 
and the autonomic dysfunction might determine the loss of 
immune response regulation and contribute to reduction of 
pulmonary function, in particular gas exchange.

Preliminary data highlight how the immune system reac-
tion causes a lung damage during COVID-19 infection. The 
exaggerated cytokine production, which currently represents 
the most interesting therapeutic target, is a pathophysiologi-
cal mechanism shared with other severe acute respiratory 
infections, such as SARS and MERS [1]. T-lymphopenia 
is usually detectable in COVID-19 patients, caused by con-
sumption of CD4 + and CD8 + lymphocytes and decrease 
in regulatory T cells, with a loss of suppression of inap-
propriate immune response. Moreover, a higher serum con-
centration of pro-inflammatory cytokines (TNF-alpha, IL-6) 
and chemokines (Il-8) is frequently found in severe forms of 
COVID-19 [2]. These data suggest a role for the inflamma-
tory response in the development of severe complications 
of the disease.

Nervous system regulates innate and adaptive immunity 
through a mechanism called the inflammatory reflex. The 
autonomic nervous system receives sensory inputs from 

inflammatory cells and modulates the immune response by 
a negative feedback mechanism. Humoral or neural signals 
can activate the sensory afferent arc of the reflex. TNF-alpha 
and the other inflammatory mediators can gain access to 
central nervous system through circumventricular organs, 
which are characterized by discontinuities of blood–brain 
barrier. Furthermore, sensory innervation of immune organs 
by ascending vagus fibres can send afferent signals to the 
reflex. The motor efferent arc of the reflex releases acetyl-
choline in the reticuloendothelial system, leading to decrease 
in production of pro-inflammatory cytokines in macrophages 
[2]. Diabetic neuropathy could play a more important role 
in the loss of capacity to regulate immune response, since 
some physiological mechanisms could be impaired with a 
consequent overexpressed response to inflammatory stim-
uli. Our hypothesis is that the dysfunction of the autonomic 
nervous system, reflecting an imbalance between sympa-
thetic and parasympathetic modulation, could affect the pro-
inflammatory state in diabetic patients with COVID-19, as a 
consequence of a dysregulation of the inflammatory reflex.

Regarding lung function, we showed a significant asso-
ciation between autonomic nervous system dysfunction and 
reduced DLCO in type 1 diabetes [1]. One of the most fre-
quently described histopathological pulmonary alterations 
in diabetes is the thickening of the pulmonary capillary 
basal laminae and of the alveolar epithelium, which corre-
lates with the severity of microvascular complications [1]. 
An increase in collagen protein synthesis and accelerated 
cross-linking, induced by reactive oxygen species-induced 
oxidative stress, together with non-enzymatic protein glyca-
tion in the extracellular matrix, seems to cause injury in the 
pulmonary microcirculation by increasing vessel wall thick-
ening. However, we found that DLCO significantly corre-
lated with HRV (heart rate variability), even after adjustment 
for clinical and metabolic variables, such as microvascular 
complications [3]. A possible explanation is that diabetic 
autonomic neuropathy could induce functional alterations in 
the regulation of pulmonary bronchomotor tone as well as in 
the control of ventilation [4]. In another study, we reported 
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changes in bronchomotor tone among diabetic patients, who 
showed a faster clearance of I123 MIBG during ventilatory 
scintigraphy, as a result of noradrenergic dysfunction in 
bronchial innervation [5].

Therefore, in this setting it might be useful to investigate 
the correlation between severity of COVID-19 pneumonia 
and diabetic autonomic neuropathy to confirm our hypoth-
esis and support the finding of a different management.
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