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Long-COVID symptoms and signs

Raveendran et al. Long COVID: An overview. Diabetes Metab Syndr. 2021 May-Jun;15(3):869-875.

Michelen et al. Characterising long COVID: a living systematic review. BMJ Glob Health. 2021 Sep;6(9):e005427.



Approach to patients with Long COVID

Raveendran AV, Jayadevan R, Sashidharan S. Long COVID: An overview [published correction appears in Diabetes Metab

Syndr. 2022 May 13;:102504]. Diabetes Metab Syndr. 2021;15(3):869-875.
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Carfì et al, JAMA 2020

Sintomi medici persistenti in pazienti Post Covid-19
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Sintomi psichiatrici in pazienti Post Covid-19

Pazienti che hanno fatto riferimento al Day Hospital Post-Covid-19 del Policlinico Agostino Gemelli (età media: 55 anni)

Depressione valutata tramite Hamilton Depression Rating Scale  

Sani et al, unpublished data



PTSD criteria DSM-5



PTSD in pazienti Post Covid-19

Janiri et al, JAMA Psychiatry 

2021



Long COVID: pathophysiological mechanisms

Raveendran AV, Jayadevan R, Sashidharan S. Long COVID: An overview [published correction appears in Diabetes Metab

Syndr. 2022 May 13;:102504]. Diabetes Metab Syndr. 2021;15(3):869-875.



COVID-19 and mood disorders: a bidirectional

association

Taquet M, et al. Bidirectional associations between COVID-19 and psychiatric disorder: retrospective cohort studies of 62 354 COVID-19

cases in the USA. Lancet Psychiatry. 2021 Feb;8(2):130-140.

Taquet M, et al. 6-month neurological and psychiatric outcomes in 236 379 survivors of COVID-19: a retrospective cohort study using

electronic health records. Lancet Psychiatry. 2021 May;8(5):416-427.



Risk factors for the onset of depressive symptoms

after SARS-CoV-2 infection

❑ Gender: female

❑ Previous psychiatric history: depression and other

mental disorders

❑ Persistence of psychopathology at one-month

follow-up

❑ Systemic inflammation: measured by platelet

count, levels of neutrophils and lymphocytes (e.g.,

NLR, PLR, Systemic Immune-inflammatory Index,

SII)

Renaud-Charest, O., et al., & McIntyre, R. S. (2021). Onset and frequency of depression in post-COVID-19 syndrome: A

systematic review. Journal of psychiatric research, 144, 129–137.



Renaud-Charest, O., et al., & McIntyre, R. S. (2021). Onset and frequency of depression in post-COVID-19 syndrome: A

systematic review. Journal of psychiatric research, 144, 129–137.

Post-COVID-19 depression: onset and frequency

Systematic review: 316 articles screened

8 studies included

Post-COVID-19 patients

11-28%

3-12%

Depressive symptoms >12 weeks later

Clinically-significant and/or severe depressive symptoms

The severity of acute COVID-19 was not associated with the

frequency of depressive symptoms.



Post-acute COVID-19 neuropsychiatric sequelae:

‘long lasting’ depression

Mazza MG, et al. Persistent psychopathology and neurocognitive impairment in COVID-19 survivors: Effect of inflammatory

biomarkers at three-month follow-up. Brain Behav Immun. 2021 May;94:138-147.

A prospective cohort study (N=226 COVID-19 pneumonia

survivors, 149 males, mean age 58 years) evaluated the

psychopathological status at one- and three-months post-

discharge.



Ceban F et al. Fatigue and cognitive impairment in Post-COVID-19 Syndrome: A systematic review and meta-analysis. Brain

Behav Immun. 2022 Mar;101:93-135.

Characteristic features

❑ Evidence suggests a central role of depressive

psychopathology, which seems to be one of the most

relevant predictors of both cognitive impairment

(specifically, executive functions and psychomotor

coordination) and fatigue, which persist over time in almost

a third of COVID-19 survivors.



Specific features of post-COVID-19 depression

A meta-analysis on COVID-19 consequences indicate that

32% of individuals experience fatigue and 22% exhibit

cognitive impairment 12 or more weeks following infection.

Regardless of clinical physical severity, post-COVID

depression was found to possibly affect:

❑ fatigue symptoms;

❑ cognitive functions (with poor performances in at least one

cognitive domain and specific impairment of executive

functions and psychomotor coordination);

❑ daily functioning.

Mazza MG, et al. Persistent psychopathology and neurocognitive impairment in COVID-19 survivors: Effect of inflammatory biomarkers at

three-month follow-up. Brain Behav Immun. 2021 May;94:138-147; Mazza MG, et al. Rapid response to selective serotonin reuptake

inhibitors in post-COVID depression. Eur Neuropsychopharmacol. 2022 Jan;54:1-6; Ceban F, et al. Fatigue and cognitive impairment in

Post-COVID-19 Syndrome: A systematic review and meta-analysis. Brain Behav Immun. 2022 Mar;101:93-135.



Mazza MG, et al. Persistent psychopathology and neurocognitive impairment in COVID-19 survivors: Effect of inflammatory

biomarkers at three-month follow-up. Brain Behav Immun. 2021 May;94:138-147.

The role of inflammatory biomarkers in predicting

persistence of neuropsychiatric symptoms

COVID-19 could result in prolonged systemic inflammation (as for values of

Systemic Immune-inflammatory Index, SII) that predisposes patients to

persistent depression and associated neurocognitive dysfunction.



Anti-inflammatory add-on treatment as new

promising strategies in MDD

Meyer JH, Cervenka S, Kim MJ, Kreisl WC, Henter ID, Innis RB. Neuroinflammation in psychiatric disorders: PET imaging

and promising new targets. Lancet Psychiatry. 2020;7(12):1064-1074.



Anti-inflammatory and antiviral properties of

antidepressants

Reis G, et al.; TOGETHER investigators. Effect of early treatment with fluvoxamine on risk of emergency care and

hospitalisation among patients with COVID-19: the TOGETHER randomised, platform clinical trial. Lancet Glob Health.

2022 Jan;10(1):e42-e51.

Placebo-controlled 

randomized trial:

Fluvoxamine group,

N=741 (100 mg

twice daily for 10

days)

vs.

Placebo, N=756



Post-COVID-19 depression: treatment options

N=60 patients with MDE treated with SSRI in the 6 months after COVID recovery

Mazza, M. G., Zanardi, R., Palladini, M., Rovere-Querini, P., & Benedetti, F. (2022). Rapid response to selective serotonin

reuptake inhibitors in post-COVID depression. European neuropsychopharmacology : the journal of the European College of

Neuropsychopharmacology, 54, 1–6.

SSRIs treatment could contribute to the rapid antidepressant response by directly 

targeting the neuroinflammation triggered by SARS-CoV-2



Emerging evidence about the role of

antidepressants in SARS-CoV-2 treatment

Xiong HL, et al. Several FDA-Approved Drugs Effectively Inhibit SARS-CoV-2 Infection in vitro. Front Pharmacol. 2021 Feb 5;11:609592.

Reis G, et al.; TOGETHER investigators. Effect of early treatment with fluvoxamine on risk of emergency care and hospitalisation among

patients with COVID-19: the TOGETHER randomised, platform clinical trial. Lancet Glob Health. 2022 Jan;10(1):e42-e51.

Good safety/tolerability profile

➢ Beneficial effect on cognitive

impairment in MDD



Immunomodulatory properties of Vortioxetine

Talmon M, et al. Vortioxetine exerts anti-inflammatory and immunomodulatory effects on human monocytes/macrophages. Br J

Pharmacol. 2018 Jan;175(1):113-124.

Talmon M, et al. Design, synthesis and biological evaluation of vortioxetine derivatives as new COX-1/2 inhibitors in human monocytes.

Bioorg Med Chem. 2020 Dec 1;28(23):115760.

Effects on COX-1 (A) and COX-2 (B) enzyme activity.

Effect on NF-κB activity and TNFα secretion in PMA-stimulated cells.



The effect on depressive symptoms after three-

months treatment

**p=0.007

**

Vortioxetine mean dose: 9.54±3.80 mg/die

N=50 patients (49.4% M, 52.1±17.6 years)

with moderate depression (DSM-5 criteria,

Hamilton Depression Rating Scale ≥14)

New-onset 44.3% vs Recurrent 55.7%

Physical features and fatigue, cognitive

performances and functioning were

retrospectively evaluated through:

❑ Physical sub-items of HDRS (6.87±2.23)

and HARS (7.34±3.8)

❑ SF-36 Energy/Vitality Subscale (36.1±17.9)

❑ SF-36 Mental Component Score (33±10.6)

❑ PDQ-D5 (10.4±4.74)

❑ DSST (41.6±12.4)



Effects on fatigue and physical correlates

*p=0.049, **p=0.006, ***p<0.001

** ****



Effects on cognition and functioning

*p=0.019

**p=0.004

***p<0.001

*** ** *



Di Nicola M et al. Cognitive impairment in post-covid-19 patients with major depressive episodes: a three-months study on the

effect of vortioxetine. Poster at ECNP, 35th European College of Neuropsychopharmacology Congress, Vienna

Changes in inflammatory levels

❑ C Reactive Protein (CRP)

levels and Systemic-Immune-

Inflammatory Index (SII) were

assessed to evaluate the effect

of vortioxetine on

inflammatory levels underlying

post-COVID-19 MDE

❑ CRP levels and SII showed a

decreasing trend after

treatment, yet not statistically

significant



Clinical and research recommendations

❑ Peripheral inflammation and neuroinflammation are crucial in

the development of depression

❑ Clinical characterization of all depressive episodes based on a

differential association with immune-metabolic dysregulation and

identification of markers easy-to-use in common clinical

practice, is necessary

❑ Given the prevalence of post-COVID syndrome, assessing

psychopathology of COVID-19 survivors is mandatory to

promptly diagnose emergent depression

❑ Targeted pharmacological treatment, possibly affecting

inflammatory aspects, are warranted to reduce the disease burden

and related years of life lived with disability and to allow full

remission and functional recovery
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