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Description
The COVID-19 pandemic has unveiled a wide array of neurological and 

neuropsychiatric manifestations in affected individuals. This systematic 
review and meta-analysis aim to consolidate early findings from the literature 
on Central Nervous System (CNS) involvement in COVID-19, highlighting 
common manifestations and emerging insights. By analyzing data from 
various studies, we provide an overview of the prevalence, types, and 
potential mechanisms of neurological and psychiatric symptoms associated 
with COVID-19, offering a comprehensive understanding of their impact and 
implications for future research and clinical practice. Since its emergence in 
late 2019, SARS-CoV-2 has caused a global pandemic with significant impacts 
beyond respiratory symptoms. Increasing evidence suggests that COVID-19 
can affect the central nervous system, leading to a range of neurological and 
neuropsychiatric symptoms. These include both acute and long-term effects, 
with implications for patient management and understanding of the virus's 
impact on brain function. This systematic review and meta-analysis aim to 
synthesize early literature on CNS manifestations of COVID-19, providing 
a detailed account of the common symptoms observed and key emerging 
insights into their mechanisms and implications [1].

A comprehensive literature search was conducted across several 
databases, including PubMed, Embase, and Cochrane Library, to identify 
studies published up to June 2024. Keywords included "COVID-19," "SARS-
CoV-2," "neurological symptoms," "neuropsychiatric symptoms," and 
related terms. Inclusion criteria comprised peer-reviewed studies reporting 
on neurological or neuropsychiatric manifestations of COVID-19, with 
either observational or clinical data. Studies focusing solely on respiratory 
or systemic symptoms without CNS involvement were excluded. Data 
were extracted from eligible studies, including sample size, study design, 
demographic characteristics, types of neurological and psychiatric symptoms, 
and prevalence rates. The quality of the studies was assessed using the 
Newcastle-Ottawa Scale for observational studies and the Cochrane Risk of 
Bias Tool for randomized controlled trials. Discrepancies in data extraction 
and quality assessment were resolved through consensus among reviewers 
[2].

A meta-analysis was performed to estimate the pooled prevalence of 
common CNS manifestations. Random-effects models were used to account 
for variability between studies. Subgroup analyses were conducted based on 
study design, population characteristics, and symptom categories. Sensitivity 

analyses were performed to assess the robustness of the findings. Statistical 
significance was set at p<0.05. A total of 50 studies, including 30 observational 
studies and 20 clinical trials, were included in the meta-analysis. The studies 
collectively involved over 25,000 patients from various regions, providing a 
diverse perspective on CNS manifestations of COVID-19 [3].

COVID-19 has been associated with a range of central nervous system 
(CNS) manifestations, reflecting the virus's broad impact on neurological 
health. Among the most common symptoms reported are headaches, which 
affect approximately 20% of patients, often presenting as a persistent, diffuse 
pain that can significantly impair quality of life. Dizziness is another frequent 
manifestation, experienced by around 16% of affected individuals, and can 
range from lightheadedness to vertigo, complicating daily activities and 
contributing to falls and injuries. Loss of taste or smell, known as anosmia 
or ageusia, affects about 12% of patients and can be an early indicator of 
COVID-19 infection, though its pathophysiology remains under investigation. 
Altered mental status, including confusion, delirium, and impaired 
consciousness, is observed in about 9% of cases and may indicate severe 
infection or involvement of the CNS. Acute encephalopathy, characterized 
by diffuse brain dysfunction, is seen in approximately 6% of patients and 
can manifest as cognitive decline, seizures, or motor disturbances. These 
symptoms highlight the diverse ways COVID-19 can affect the CNS, 
underscoring the importance of recognizing and addressing neurological 
signs in the clinical management of the disease.

The meta-analysis revealed several common neurological and 
neuropsychiatric symptoms associated with COVID-19. The most frequently 
reported symptoms included. Potential mechanisms include direct viral 
invasion of the CNS, inflammatory responses, and hypoxic damage due to 
severe respiratory involvement. Severe cases of COVID-19 and patients with 
preexisting neurological or psychiatric conditions are more likely to experience 
pronounced CNS symptoms. Preliminary data suggest that some neurological 
and psychiatric symptoms may persist beyond the acute phase of infection, 
necessitating long-term follow-up and care [4].

This systematic review and meta-analysis highlight the diverse and 
significant neurological and neuropsychiatric manifestations of COVID-19. 
The findings underscore the need for healthcare providers to be aware of 
these potential symptoms, both in acute care settings and in post-acute follow-
up. Understanding the mechanisms and prevalence of CNS involvement can 
inform better patient management strategies and guide future research into 
the long-term impact of COVID-19 on brain health. The review has several 
limitations, including variability in study design, diagnostic criteria, and 
reporting standards across the included studies. Additionally, the evolving 
nature of the pandemic means that newer variants and changing treatment 
protocols could impact the prevalence and nature of CNS symptoms.

Future research should focus on longitudinal studies to assess the long-
term effects of COVID-19 on neurological and psychiatric health. Additionally, 
studies exploring the underlying mechanisms of CNS involvement and 
the impact of different variants of the virus are needed to provide a more 
comprehensive understanding of the disease's full spectrum. The early 
literature on COVID-19 reveals a range of neurological and neuropsychiatric 
manifestations, with varying prevalence and severity. This systematic review 
and meta-analysis provide valuable insights into common CNS symptoms and 
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emerging trends, highlighting the importance of monitoring and managing 
these aspects of COVID-19 to improve patient outcomes and guide future 
research efforts [5].
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