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In campo cardiologico, richiamò l’importanza sui rapporti tra circolazione 
coronarica e cerebrale, parlando di “sindrome associata coronarico-cerebrale”, 
la cosiddetta sindrome di Chini, in cui la patologia coronarica si associa a 
disturbi del circolo cerebrale, fino all’attacco ischemico transitorio e all’ictus. 

“Era Maestro di scienza ma anche Maestro di deontologia e di comportamento 
medico. Aveva avuto, e lo ricordava, subito dopo la laurea un periodo di attività 
come medico di prima linea, in condotta”, nota un commentatore. Virgilio Chini, 
anche da direttore dell’Istituto di Clinica medica, avrebbe infatti mantenuto grande 
rispetto per il sempre problematico agire dell’operatore sanitario. Avrebbe così 
considerato: “Chi sa per giovanile personale esperienza, cosa vuol dire trovarsi 
improvvisamente da solo di fronte ad un caso che richiede per la tragedia 
incombente pronta ed il più possibile esatta terapia, conosce bene l’angoscia di 
quel sentirsi paurosamente solo e conserva nel cuore comprensione profondamente 
umana”. 
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Neural connections: from the brain to the heart and from the heart to the brain

Battaglini D, et al. Critical Care 2020; 24:163-175
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Activation of different brain areas during stroke followed by specific cardiovascular complications

Battaglini D et al. Critical Care 2020; 24:163-175
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Sposato LA, et al. 
J Am Coll Cardiol 
2020; 76:2768–85
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Stroke-Induced 
Heart Injury



enrico natale

Sposato LA, et al. 
J Am Coll Cardiol 
2020; 76:2768–85

Local Mechanisms 
of Stroke-Induced 
Heart Injury
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Gut dysbiosis and cardiac dysfunction 

Battaglini D et al. Critical Care 2020; 24:163-175
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Wang M and Peng Y. Front. Mol. Neurosci 2022; 15:1053478

Molecular mechanisms of stroke-heart syndrome
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Nguyen and Zaroff. Current 
Neurology and Neuroscience 
Reports 2009, 9:486–491

Neurogenic
Stunned
Myocardium
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5.5 million deaths 
each year are related 
to stroke worldwide. 
One-fifth
of deaths in stroke 
pts have a 
cardiovascular cause. 
Over 1 million
post-stroke 
cardiovascular 
deaths occur each 
year among survivors 
of cerebrovascular 
events.
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Sposato LA, et al. 
J Am Coll Cardiol 
2020; 76:2768–85

Interpretation 
and Management 
of Elevated 
Troponin Levels 
After Stroke
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Sposato LA, et al. Neurology 2020; 94:e1559-70

Time-dependent risk of MACE for first-ever ischemic stroke relative to no stroke

21,931 patients with first-ever ischemic stroke and 71,696 propensity-matched individuals ≥66 years

First-ever ischemic stroke was associated with increased unadjusted incident MACE risk at 1-yr (HR 4.5, 95% CI 4.3–4.8)

MACE: myocardial infarction, unstable angina, congestive HF, CAD, coronary artery revascularization, or cardiovascular death



enrico natale
Sposato LA, et al. Neurology 2020; 94:e1559-70

Cumulative index function curves for secondary outcomes 

21,931 patients with first-ever ischemic stroke and 71,696 propensity-matched individuals ≥66 years

Incident MI Incident CAD Incident CHF

Incident AF Cardiovascular death

Months of follow-up

Months of follow-up

HR 1-y = 3.38 (3.02–3.78) HR 1-y = 4.16 (3.75–4.62) HR 1-y = 3.34 (3.05–3.67)

HR 1-y = 8.17 (7,49-8,91) HR 1-y = 5.89 (5.31–6.52)

AFDAS
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AFDAS  “atrial fibrillation detected after stroke” 

Recommendations for the search for AF in patients with cryptogenic stroke

2020 ESC Guidelines for the diagnosis and management of AF developed in collaboration with the EACTS

high C2HEST score: CAD/COPD (1 point each), Hypertension (1 point), Elderly ( >75 yrs, 2 points), Systolic heart failure (2 points), and Thyroid disease (hyperthyroidism, 1 point)  
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Cerasuolo JO, et al. Curr Opin Neurol 2017;30:28–37

Role of markers and 
potential therapeutic 
interventions to 
prevent stroke 
recurrence in pts at 
risk of paroxysmal 
AFDAS or TIA 
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AFDAS  “atrial fibrillation detected after stroke” 

The paradigm of neurogenic AFDAS:
low-burden paroxysmal AF 
occurring early after a stroke 
involving cerebral regions within the CAN, 
in a young patient without AF in previous ECG recordings 
and without pre-existing structural heart disease or 
cardiovascular comorbidities (e.g., LA enlargement, CAD, or HF)

cardiogenic
(primary) neurogenic

(secondary)

mixed

AF can be newly detected in up to one-fourth of AIS and TIA patients 
after applying a sequential strategy of prolonged cardiac monitoring
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AFDAS is related to a low risk of ischemic stroke recurrence?

Cumulative incidence function curve for recurrent 
ischemic stroke in AF known prior to the stroke 
(KAF), AFDAS, and sinus rhythm

Adjusted risk of recurrent ischemic stroke at 1 year
For KAF and AFDAS in Cox regression models

23.376 ischemic stroke patients, 15.885 had SR, 587 AFDAS, and 6.904 KAF
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Very short AF paroxysms detected after stroke and TIA: a systematic review and meta-analysis

Proportion of overall PSAF lasting less than 30 s
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Emotional and 
physical stress factors 
precipitating 
takotsubo syndrome

Ghadri J-R, et al. International 
Expert Consensus Document on 
Takotsubo Syndrome (Part I). 
Eur Heart J 2018, 39, 2032–2046

Schlossbauer SA, et al. Praxis 
(Bern 1994) 2016;105:1185–1192
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Singh T, et al. Circulation 2022;145:1002–1019

Mechanisms 
involved in 
takotsubo 
syndrome
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Classification of takotsubo syndrome based on the type of triggering event

Ghadri JR, et al. J Am Coll Cardiol 2018; 72:874–82
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Short- and Long-Term Mortality of Different Triggering Groups 
of Takotsubo Syndrome Compared With ACS

Ghadri JR, et al. J Am Coll Cardiol 2018; 72:874–82
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Flow chart of stroke management after intensive care unit admission

Battaglini D et al. Critical Care 2020; 24:163-175
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Ongoing Clinical Studies Exploring the Pathophysiology or Targeting of Long-Term Consequences of Stroke–Heart Syndrome

Scheitz JF, et al. J Am Heart Assoc. 2022;11:e026528



enrico natale

Ongoing Clinical Studies Exploring the Pathophysiology or Targeting of Long-Term Consequences of Stroke–Heart Syndrome

Scheitz JF, et al. J Am Heart Assoc. 2022;11:e026528



enrico natale

La sindrome cuore-cervello dopo stroke ischemico è una realtà clinica.
Lo stroke ischemico è indipendentemente associato a un rischio 
incidente di eventi CV maggiori, più elevato nel primo mese. 
I principali meccanismi fisiopatologici coinvolti nell’alterata regolazione 
dell’asse cervello-cuore dopo stroke ischemico sono: l’iperattività 
simpatica, l’asse ipotalamo-ipofisi-surrene, le risposte immunitaria e 
infiammatoria e l’alterazione del microbiota intestinale.

Key points

Dopo stroke ischemico è consigliato come standard di cura il ricovero in 
Terapia Intensiva con monitoraggio continuo del ritmo e dell’emodinamica.
Le strategie di terapia costituiscono una sfida e sono necessarie ulteriori
ricerche per completare questo complesso puzzle multidisciplinare.

L’AFDAS è un evento fortemente eterogeneo dal punto di vista 
patogenetico, prognostico e terapeutico, che richiede soprattutto per la 
variante neurogenica ulteriori studi clinici.
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Local inflammatory response after stroke

Battaglini D et al. Critical Care 2020; 24:163-175


