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Post-COVID 19 Neurological Syndrome (PCNS); a novel syndrome with challenges for the global 
neurology community  
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Dear Sir, 

The current COVID-19 pandemic has resulted in a cumulative total of 
over 34.8 million cases. Over 1 million deaths have now been reported 
globally, with the majority being reported in the region of the Americas 
(55%), followed by Europe (23%). Approximately 50% of cases world
wide are in the 25–64 age group (WHO situation report; accessed 
October 5,2020) though the majority of deaths have occurred in older 
persons. 

Coronavirus disease-19 (COVID-19) is the disease caused by Severe 
Acute Respiratory Syndrome Corona Virus-2 (SARS-CoV-2) and is firstly 
a respiratory disease. The pathobiology of COVID-19 begins with the 
virus targeting the angiotensin enzyme two (ACE-2) receptors which are 
ubiquitous throughout the body, including neural tissues. ACE-2 
downregulation, as well as the recognition of the SARS-CoV-2 spike 
glycoproteins by the pattern recognition receptors (PPPs) on cell 
membranes, leads to activation of the innate immune system and local 
inflammation in the upper airway (or gastrointestinal system, depending 
on the entry point of the virus) and a generation of cytokines such as 
interleukin-10 (IL-10) and chemokines such as CCL4 (also known as 
Chemokine (C-C motif) ligands 4 as well as Macrophage inflammatory 
protein-1β (MIP-1β), CXCL-10 (C-X-C motif chemokine ligand 10 
(CXCL10) also known as Interferon gamma-induced protein 10 (IP-10) 
or small-inducible cytokine B10). Neutrophils, effector T cells, mono
cytes and macrophages (key cells of the innate immune system) accu
mulate at the entry points of the SARS-CoV-2 virus resulting -in the 
generation of additional cytokines such as interleukin-6 (IL-6), tumour 
necrosis factor-alpha (TNF-α). Viral downregulation of ACE2 receptors 
leads to endothelial dysfunction with associated hyperinflammation 
promoting further endothelial dysfunction culminating in endotheliitis 
not only at the entry points but also at the neuro-vascular units in the 
brain and other end organs. On-going hyperinflammation and endo
theliitis contribute to the disruption of the blood-brain barrier, allowing 
entry of innate immune cells into the brain and further pro- 
inflammatory cytokine cascades [1,2]. The same cascade of events 
promotes a hypercoagulable state through thrombo-inflammation 
through mechanisms such as cytokine storm, endotheliitis and 

complement activation. At the same time, the virus itself can cause 
activation of the coagulation cascade. COVID-19 seems to be able to 
promote a hypercoagulable state through unique mechanisms and cross- 
talks between thrombosis and inflammation [3,4]. 

In view of the greater mortality among the aged, it is worth noting 
the presence of low-grade chronic inflammation and allready down- 
regulated ACE-2 levels in older individuals and those with chronic dis
eases such as hypertension, previous stroke, metabolic syndrome, dia
betes, obesity. Such individuals are likely to suffer with a higher 
probability of disruption of the rennin-angiotensin-aldosterone system 
as well as endothelial dysfunction in the setting of COVID-19 and with 
even greater disruption of the blood-brain barrier as well as hyper 
inflammation [5]. Thus, the particular pathobiology associated with 
COVID-19 infection and inflammation predicts that acute and longer- 
term neurological manifestations are to be expected, especially in 
older individuals. Therefore, a better understanding of the biological 
development of COVID-19 and increased vigilance for any sign of 
neurological symptoms must become a priority for our global mem
bership if successful acute and on-going interventions are to be ach
ieved. In all cases, participation in translational research, including 
interventional clinical trials aimed at minimizing long term neurological 
damage will have long term benefits for the global community. 

1. Post Covid-19 Neurological Syndrome (PCNS); a new 
syndrome with challenges and responsibilities the global 
neurology community 

Past publications highlight that severe acute respiratory syndrome 
coronavirus (SARS) and Middle East respiratory syndrome coronavirus 
(MERS) infections culminated in a high prevalence of prolonged 
neurological impact [6,7]. Recent publications highlight the emerging 
evidence of a new syndrome- Post Covid-19 Neurological Syndrome 
(PCNS) with Chang and colleagues describing patients with prolonged 
muscle weakness and other forms of myopathy among SARS-CoV sur
vivors in Hongkong [8]. It is also worth noting that the most delayed 
effects of SARS infection involve the nervous system and its associated 
impact on mood. A [9] study of more than 300 patients following earlier 
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SARS epidemics reported active central nervous system involvement and 
chronic fatigue even after a period of four years from the initial infection 
[9]. 

In 2020 alone, the number of papers reporting longer-term Post 
COVID Neurological effects is increasing rapidly [10,11]. The neuro
psychological impact of COVID-19 has been associated with varying 
degrees of depression, sleep impairment and anxiety, among seventy 
medical workers Post COVID-19 [12]. Another study on 714 COVID-19 
patients in China has revealed that nearly 97% of the patients were 
displaying symptoms of severe post-traumatic stress disorder (PTSD) 
[13]. Lastly, a large study from Belgium and Netherland involving 112 
hospitalized and 2001 non-hospitalized COVID-19 positive patients 
have noted that even among a large number of asymptomatic or very 
mildly symptomatic patients, prolonged symptoms such as muscle pain, 
dizziness, headaches, fatigue, and anosmia continued to experience for 
months, highlighting the need for on-going vigilance for PCNS by neu
rologists [18]. 

2. Conclusion 

Currently, as we are still experiencing the pandemic and its effects, it 
is too early to describe the full clinical picture of PCNS. However, we 
believe published evidence has already made an undeniable case for 
medicine to recognize the increasing numbers of ex-patients with Post 
COVID Neurological Syndrome (PCNS) and the need for on-going 
neurological and cognitive/affective monitoring of all cases of COVID- 
19 (irrespective of the severity from asymptomatic, mild to severe) for 
PCNS. Special attention to the peripheral blood markers of inflammation 
such as neutrophil-lymphocyte ratio, C-Reactive protein, D-dimer, 
serum ferritin would appear to be warranted [14,15]. 

Global clinical registries with a meticulous systems-based approach 
to the assessment, management and reporting of post-COVID patients 
will aid in the exploration of the key clinical features of COVID-19 dis
ease and any consequential PCNS as well as the efficacy of potential 
interventions in the coming months [16,17]. 
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