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Bidirectional relationship between 

depression and stroke

• Depression is an independent risk factor for stroke and 

stroke mortality

• Stroke as causes of depression (Post Stroke Depression 

PSD)

• Vascular depression 

Common pathophysiology 





neuroendocrine and 

immunological/inflamma

tion effects

poor health behaviors 

and obesity

comorbidities (diabetes 

and hypertension)
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Post Stroke Depression (PSD)

depression state present after 

stroke  regardless of the timing of 

symptoms onset

Depressive Disorder Due to Stroke



Post Stroke Depression (PSD)

Negatively affects:

functional outcome

response to rehabilitation

quality of life

Increased mortality 

HR of 1.56 (95% CI 0.49-5.02, NS) at the ages between 25 

and 74 years, 

HR 2.28 (95% CI 1.79-2.90) for patients aged 65-74 years

Razmara, A.J Stroke Cerebrovsc Dis 2017 

Increased mortality in PSD patients might be the result of 

cardiovascular mortality: decreased heart rate variability, caused 

by the alteration of autonomic functions (Robinson et al., 2008).



PSD - Historical perspective 

Isolated studies in the 1960s:  “empathic understanding” (emotional reaction  to the 
loss of independence). 

In 1977 Folstein et al. conducted a study comparing the prevalence of mood disorders 
in patients with stroke or orthopedic problems which all presented comparable 
functional disability. They observed that patients with stroke exhibited a far greater 
frequency of depression than orthopedic patients, and concluded that mood disorders 
would be a complication of stroke that was linked not only to the degree of functional 
disability. 

In the 1980’s by Robert Robinson’s group (University of Iowa): “…lesion location 
hypothesis: depression severity associated with lesions of left frontal lobe, stronger in 
the first 6 months after stroke …”

In the 1990s Guido Gainotti’s group (Catholic University of Rome), “… depressive 
syndromes associated with stroke may not be “true” depressions, but a completely 
different category from Major Depressive Disorder (MDD) that would be associated 
with the patients’ adjustment to changes in their living conditions…” 



Biological and psychological hypothesis



A Biopsychosocial Model of PSD



Monoaminergic hypothesis: interruption induced by the ischaemic lesion of the amine-

containing axons ascending from the brainstem to the left cerebral cortex. Reduced synthesis 

of 5-HT and of norepinephrine (NE) in limbic areas of frontal and temporal lobes and basal 

ganglia . (Robinson et al., 1984; Santos et al., 2009; Terroni et al., 2011; meta-analysis by Narushima et 

al., 2003) 

Glutamate-mediated excitotoxicity hypothesis (Sanacora et al., 2012)

Neuroinflammatory response, based on the activation of microglia and astrocytes and up-

regulation of pro- inflammatory cytokines (IL-1 , IL-6, IL-18 and TNF- ). (Ferrari and Villa, 2017)

Pro-inflammatory cytokines stimulate the hypothalamic-pituitary-adrenal axis to release 

glucocorticoid hormones (Szczudlik et al., 2004).

Neuronal plasticity (Impairment of adaptive response of brain to ischaemia) (Ferrari and 

Villa, 2017; Masi and Brovedani, 2011) 

Decreased levels of BDNF - Brain Derived Neurotrophic Factor (Yang et al.2011) 

Vascular factors, such as the white matter lesions could interrupt monoaminergic projections 

from midbrain and brainstem. (Taylor, W.D. 2013)

Mitochondrial energy metabolism (Villa et al., 2013) 

Pathogenetic mechanisms



Presence of vascular risk factors 

Clinical presentation

• cognitive deficits

• psychomotor retardation

• lack of insight

• disability disproportional to the depression severity

Late-Life Depression 



White Matter Lesions (WMLs) 

white matter hyperintensities 

(WMH) on T2-weighted or fluid 

attenuated inversion recovery 

(FLAIR) MRI.

Depression-Executive Dysfunction (DED) Syndrome  





Early Predictors of PSD 

Carota et al 2005



Distinguishing types of crying



Twenty-four studies (n=2907 participants) showed that the CES-D, 

HDRS, and PHQ-9 had high sensitivity for detecting PSD Meader N et al.  J 

Neurol Neurosurg Psychiatry 2012-304194.

Systematic screening for PSD with the 9-item PHQ-9 is pragmatic and 

has high sensitivity

Systematic screening for PSD may improve outcomes

Screening Tools 





Post-Stroke Depression 

Rating Scale (PSDRS)

10 sezioni:

umore depresso

sentimento di colpa

pensieri suicidari

disturbi vegetativi

apatia 

ansia

reazione catastrofica

labilità emotiva

anedonia

variazioni diurne

punteggi più elevati

= maggiore gravità

senza cut-off

strumento di profilo

Gainotti. J Clin Exp Neuropsychol 19: 340-56, 1997 



Visual Analog Mood Scales: Sad scale 

Sistema di valutazione  

non verbale

Il pz deve indicare il volto  

con cui si identifica

Stern, 1997



ADRS; Benaim et al., 2004 



Therapy

12 RCTs of the efficacy of antidepressant medication to treat PSD 

(n=1121). 

The data suggested a beneficial effect of antidepressants on remission 

(pooled OR for meeting criteria for depression : 0.45; 95% CI, 0,22-0.98) 

and response, measured as a >50% reduction in mood scores (pooled 

OR, 0.22; 95% CI 0.009-0.52) 

Adverse events : CNS (OR 1.96; 95% CI, 1.19-3.24). Gastrointestinal 

(OR 2,37; 95% CI, 1.38-4.06). Other (OR 1,51; 95% CI, 0.91-2.3

2008







Caution in elderly stroke patients due to possible occurrence of 

Orthostatic hypotension

Cardiac arrhythmia

Or in presence of glaucoma and prostate hyperplasia

Anticholinergic activity, (scoring 3 at Anticholinergic Burden Scale, the 

maximum score for risk of occurrence of delirium )

Tricyclic ADs 

(TCAs) 

Meta-analysis with a total of 40 cases treated with TCAs vs. 32 with placebo, 

found a significant advantage of TCAs over placebo (SMD = 1.41; 95% CI = 2.51 

to 0.31; P=0.01). 
Xu et al.2016,

Amitriptyline has similar in vitro 

reuptake inhibitory potencies for 5-HT 

and NA

Nortriptyline is preferentially a NA 

reuptake inhibitor. Both are also 5-

HT2 receptor antagonists. 

TCAs are not recommended as first-line choice for treatment of PSD.



Selective 

serotonin reuptake 

inhibitors (SSRIs) 

The meta-analysis reported 7 trials, with a total 

of 287 patients treated with SSRIs vs 264 with 

placebo

Significant advantage of SSRIs versus placebo 

(SMD= 0.53; 95% CI=0.97 to 0.09; P=0.02)

Xu et al. 2016

Optimal length of 

treatment: the 

suggested length 

of 4-6 months is 

essentially an 

opinion of experts



Risk of intracerebral hemorrhage

Hackam DG, Mrkobrada M. Neurology 2012;79:1862-1865. 

Almost all serotonin in blood is contained in dense granules inside platelets. Selective 

serotonin reuptake inhibitors decrease these platelet serotonin stores, which can limit 

platelet adhesion in the setting of endothelial disruption

…a meta-analysis confirmed this risk, it also defined it to be very 

low (“....1 additional intracerebral bleeding episode per 10,000 

persons treated for 1 year....”)

• ICH modestly increased compared with TCAs (1.17; 95% CI, 1.02- 1.35)

• Risk highest during the first month of use. 

• Strong inhibitors such as fluoxetine, paroxetine, and sertraline had an 

RR of 1.25 (90% CI, 1.01-1.54) compared with weak inhibitors

• Anticoagulant medications increased the risk of SSRIs compared with 

TCAs, although this result was not statistically significant

• Antiplatelet agents did not modulate this effect of SSRIs on intracranial 

bleeding.



duloxetina

• Improving painful physical symptoms due to their

noradrenergic action

• Patients treated with duloxetine compared with those treated

with sertraline and citalopram, showed a greater and faster

improvement in depressive symptoms and a better response

on anxiety symptoms. Karaiskos D.J Neuropsychiatry Clin Neurosci

2012;24:349-353.

• Prophylactic use of duloxetine decreased the incidence of

PSD, promoted rehabilitation, cognitive function and quality

of life Zhang LS Eur Neurol 2013;69:336-343.

• Similar risk of intracranial hemorrhage

Efficacious in preventing and 

treating PSD Niedermaier N.. J Clin 

Psychiatry 2004;65:1619- 1623. 

Sedation 

Weight gain



Rampello L. Psychopharmacology (Berl) 2004;173:73- 78. 

• A recent meta-analysis on three DB-RCT, found

that vortioxetine significantly improved cognition,

independently by depressive symptoms

• Improvements in measures of executive function,

attention/speed of processing, and memory.

McIntyre RS Int J Neuropsychopharmacol 2016

• Coadministration of vortioxetine, even if in healthy

volunteers, had no effect neither on aspirin or

warfarin pharmacokinetics or pharmacodynamics

nor on arterial blood pressure and cardiac

parameters including QTc Harrison JE,. Int J

Neuropsychopharmacol 2016

. 

• Greater efficacy in PSD patients affected 

by "delayed" depression, as compared 

with citalopram

• More efficacious in patients with anxious 

depression



Prevention of PSD Using Pharmacological Interventions

2008 Cochrane systematic review including 12 placebo-controlled trials of 611 individuals, finding no 

evidence that antidepressant drugs prevented depression after stroke. Cochrane Database Syst 

Rev. 2008. 

A meta-analysis: 8 RCTs (from 1990 through 2011) 

preventive pharmacological interventions among 776 initially non depressed stroke 

patients.

PSD was reduced among patients receiving active pharmacological treatment 

no significant differences between the active treatment and placebo groups in the 

frequency of side effects. Salter et al. J Stroke Cerebrovasc Dis 2013 



Highlights

PSD is a negative, but modifiable risk factors “quoad vitam” 

and “quoad valetudinem”

Antidepressants are efficacious for stroke survivors with PSD

SSRI: Citalopram, escitalopram and sertraline are to be 

preferred because of a lower risk of drug interactions

Choose an AD on the basis of clinical features of depressive symptoms

• Noradrenergic/dopaminergic action: symptomatology of hypoactivation/DED

• Serotonergic drug: anxious symptoms. 

• SNRIs: pain related symptoms

• Mirtazapine: sedative-hypnotic properties, increase the appetite and weight.

• Vortioxetine improved cognition, no effect on aspirin or warfarin 

Screening to everyone, acute and serially


