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• Musculoskeletal, digestive (i.e., diarrhea) 
and neurological symptoms including 
depression (by Zung scale) were the most 
frequent observed in PCS patients. 

• A previous hospitalization was not 
associated with PCS manifestation. 

• Arthralgia and diarrhea persisted in more 
than 40% of PCS patients. 



Prevalence of Post-COVID manifestations: meta-analysis

Frequency bar plot for pooled prevalence of post-
COVID manifestations in meta-analysis. Error bar 
represents the estimated 95% confidence interval. 
Only those clinical manifestations reported in more 
than 4 articles were included in this graph. 
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Moscow Research and Clinical Centre for 
Neuropsychiatry: Post-COVID Program 

Staged approach

• Telemedicine
• Outpatient clinics
• Day hospital
• Inpatient department

Multidisciplinary team

• Neurologist 
• Psychiatrist
• Psychotherapist
• Psychologist
• Internal medicine
• Physical medicine and 
rehabilitation

Non-pharmaceutical 
interventions

• Psychotherapy
• Psychoeducation
• Biofeedback
• tDCS
• Physical therapy
• Acupuncture
• Hyperbaric oxygen therapy



Moscow Research and Clinical Centre for Neuropsychiatry: 
Assessment of Post-COVID patients

• General medical exam*
- Pulmonary 
- Cardiac 
- Endocrine 
-Other

• Neurological exam*

Cognitive  evaluation
- Executive function (verbal fluency)
- Memory (auditory verbal learning 

test, digit span)
- Attention (trial making test, symbol 

digit modality test) 
- Visuo-Spatial (Benton test)
- Mental Processing Speed (trial 

making test, symbol digit modality 
test)

Follow-up evaluation*

Mental health assessment 
- STAI (anxiety)
- BDI (depression)
- IES-R (PTSD)
- SITBI (suicide ideation and behavior)

• Autonomic testing
- COMPASS - 31 
- HR-variability
- Cardiovascular tests

(*modified WHO CRF)



Post-COVID Cohort Moscow Research and Clinical 
Centre for Neuropsychiatry; 
2053 patients 



Prevalence of Post-COVID-19 Symptoms 
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Post-COVID-19 Autonomic Symptoms
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Post-COVID-19 symptoms: time since acute illness
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• The prevalence of post-COVID 
headache ranged from 8% to 15% 
during the first 6 months after the 
acute infection (vs around 50% 
during hospitalization.

• The time course of post-COVID 
headache seems to be stable 
during the first 180 days, but 
longitudinal studies are needed.

• Identification of risk factors 
associated with post-COVID 
headache will ensure immediate 
action and counselling of this 
patient population.



Post-COVID neurological manifestations: mechanisms? 

Raveendran & Metabolic Syndrome: Clinical Research & 
Reviews 15 (2021) 869e875

Scatter plot for total anti-SARS-CoV-2 antibodies (by ECLIA, Roche) and post-COVID time. 

Integrative concepts of the pathophysiology of COVID-19-
related central nervous system complications
Najjar S, Najjar A, Chong DJ, et al J Neuroinflammation 
2020;17(1):231, doi: 10.1186/s12974-020-01896-0,

J.-M. Anaya et al.  Autoimmunity Reviews 20 (2021) 102947



• Are there specific new-onset neurological symptoms, signs or 
diagnoses occurring after the acute phase of COVID-19 
symptoms that can be interpreted as sequelae of COVID-19?

• Are there neurological symptoms, signs or diagnoses that 
arise during and persist after the acute phase of COVID-19?

• What are the factors associated with the persistence and/or 
any new-onset post-acute neurological manifestations?
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Thank you for your attention


