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Abete P et al., Heart Falure Rev 2013 

Comorbidity and polipharmacy 

in the elderly 

≥ 

The number of drugs increases with 

comorbidity degree and… 
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Number of drugs 

Delafuente JC, Cr Rev Onc Hematol 2003 

Adverse Drugs’ reactions (ADRs) and  

number of drugs in the elderly 

… the ADRs’ probability increases with the 

number of drugs 



Adverse drug events are a major cause of acute 

medical admission 

Intentional overdoses or 

recreational drugs 

Postural hypotension or 

vasovagal syncope 

Other 

Acute renal failure or 

dehydration 

McLachlan CYL et al. Internal Medicine J. 2014 

Confusion or drowsiness 

ADRs-no ADR-yes p 

Age, mean(years) 64.3 (16-91) 65.9 (21-92) 0.54 

No. medications,  4.0 (0–18) 6.5 (0–22) 0.003 

≈30 !! 



CLASS EXAMPLES % ADE 

Vasodilators ACE inhibitors, alpha receptor blockers, angiotensin 

receptor blockers, felodipine, isosorbide mononitrate 

23% 

Psychotropics Benzodiazepines,chlorpromazine, methylphenidate, 

phenytoin, quetiapine, selective noradrenaline reuptake 

inhibitors, selective serotonin reuptake inhibitors, sodium 

valproate, tricyclic antidepressants  

18% 

Diuretics Furosemide, spironolactone, thiazide diuretics 16% 

Chronotropes Amiodarone, beta blockers, diltiazem, digoxin 11% 

Opiates Codeine, fentanyl, morphine, oxycodone 8% 

Others Adalimumab, alcohol, alendronate, amantidine, antibiotics, 

aspirin, carbidopa/levodopa, chemotherapy for malignancy, 

domperidone, ferrous fumarate, heroin, IV contrast, lisuride, 

omeprazole, paracetamol, phenylephrine, prednisone, 

promethazine, sulfasalazine, trial medication (MIS 416), 

unknown recreational drug, warfarin 

25% 

Medications responsible for adverse drug event 

(ADE)-associated admissions 

McLachlan CYL et al. Internal Medicine J. 2014 



Nagayama T et al.,  Reg.Toxicology and Pharmacology  2015 

Mechanism of syncope/loss of 

consciousness 
Number of medicines 

(%) 

Hypotension  17 (16.8) 

Arrhythmia 5 (5.0) 

Hypoglycemia 4 (4.0) 

Acute toxic reaction 4 (4.0) 

Hypocalcemia 1 (1.0) 

Suppression of noradrenalin release 1 (1.0) 

Hypotension or hypoglycemia or arrhythmia 3 (3.0) 

Unidentified 61 (60.4) 

Classification of mechanism of syncope/loss of 

consciousness  ADRs for drugs approved in Japan from 

1999 to 2013. 
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Arrhythmia: 
Bradycardia:  

- sinus node dysfunction 
- atrioventricular conduction system disease 
- implanted device malfunction 

Tachycardia: 
- supraventricular 
-ventricular (idiopathic, secondary to structural heart disease or to 
channelophaties) 

Drug induced bradycardia and  tachycardia 
 
Structural disease: 
Cardiac: valvular disease, acute myocardial infarction/ischaemia, hypertrophic 
cardiomyophaty, cardiac masses, pericardial disease, etc. 
Others:  pulmonary embolus, acute aortic dissection, pulmonary hypertension 

ESC Guidelines 2009 

CARDIAC SYNCOPE  



3 months 

18 months 

Lakatta EG, AJGC 2000 

Rodeheffer RJ et al., Circulation 1984 

CARDIAC SYNCOPE 

age-related predisposing factors  

Repolarization prolonged 

Chronotropic response reduced 



Management of Patients with Drug-Induced 

Atrioventricular Block 

Osmonov, D et al., PACE 2012 

668 study patients (mean age 68.±15) 

108 (16.1%) were receiving AV conduction impairing drugs 

 

or 

Diltiazem Class I 

Beta-blockers + Digoxin 

Beta-Blockers + Amiodarone 
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Prevalence of Drug-Associated Corrected QT 

Prolongation in Elderly Hospitalized Patients: 

 Maison O,  Drugs Aging 2017 

Cardiovascular  

61 (48%) 
Psychiatric  

39 (31%) 

Anti-infectives  

15 (12%) 

Others  

12 (9%) 

Furosemide  Antidepressants  Ofloxacin  Alfuzosine  

Hydrochlorothiazide  Escitalopram  Ciprofloxacin  Domperidone  

Indapamide  Venlafaxine  Fluconazole  Galantamine  

Amiodarone   Paroxetine  Levofloxacin  

Nicardipine  Citalopram  Clarithromycin  

Ivabradine  Fluoxetine  

Flecainide  Sertraline  

Antipsychotics 

Risperidone  

Clozapine  

Olanzapine  





Prolonged QT in elderly patients  with  

dementia and syncope. 

Results from the SYD study.  

Relative risk on QT prolungation 

RR (95%CI) 

Male sex  2.08  (1.34-3.24) 

Diuretics 1.79 (1.15-2.79) 

Atrial fibrillation 1.82 (1.03-3.24) 
Bo M et al., submitted 2017 
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≈25% 



Cardio- and psycho-active drugs and “cardiac syncope” 

in patients with dementia 
Results from SYD study 
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Abete P et al, 2017 submitted 

    Syncope 

 yes 

 no 

B-blockers Digitalis Anti- 

arrhythmics 
Anti- 

psychotics 
    Ach-i     Anti- 

depressant 

cardioactive psychoactve 
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Vasovagal: 
- mediated by emotional distress: fear, pain, instrumentation, blood phobia 
- mediated by orthostatic stress 

 
Situational: 
- cough, sneeze 
- gastrointestinal stimulation (swallow, defecation, visceral pain) 
- micturition (post micturition) 
- post-exercise 
- post-prandiale 
-others (e.g. laught, brass instrument playing, weightlifting) 

 
Carotid sinus syncope 
 
Atypical forms ( without apparent triggers and/or atypical presentation) 

NEURALLY-MEDIATED SYNCOPE 

ESC Guidelines 2009 



Medullary autonomic pathology in carotid sinus hypersensitivity (CSH) 

Quantification of the burden of Tau, -amyloid and -synucle in autonomic nuclei of 12 

elderly patients prospectively assessed with CSH 

NEURALLY-MEDIATED SYNCOPE 

age-related predisposing factors  

Miller VM et al, Neuropathology and Applied Neurobiology, 2008 



Effects of long-term vasodilator therapy in 

patients with carotid sinus hypersensitivity 

Brignole M et al., Am Heart J 1998 

Thirty-two patients (mean age 73 ± 9 years) with: 

1) one or more episodes of syncope occurring during long-term (>6 months) treatment 

with ACEi, long-acting nitrates, calcium antagonists, or a combination of these; 

2) positive response to carotid sinus massage (reproduction of spontaneous syncope in 

the presence of ventricular asystole 3 seconds or a fall in systolic blood pressure 50 

mm Hg); 

3) negative workup for other causes of syncope. 



Stop vasodepressor drugs in reflex syncope: 

a randomised controlled trial 

Solari D et al. Heart 2017 

58 patients (mean (SD) age 74±11 years) affected by vasodepressor reflex syncope, which 

was reproduced by tilt testing (n=54) or carotid sinus massage (n=4), were randomised to 

stop/reduce vasoactive therapy or to continue it. 

Recurrence of syncope (HR=0.22) 

and presyncope (HR=0.40) could 

be reduced discontinuing/reducing 

vasoactive therapy 

Class of drug)  Stop/reduce therapy  Continue therapy  

ACEi or ARBs  27 (87%)  23 (96%)  

Ca channel blocker  12 (39%)  6 (25%) 

Diuretic  12 (39%)  11 (46%) 

β-Blocker  7 (23%)  5 (21%) 

α-Antagonist  5 (16%)  5 (21%)  
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Depressant 
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anti- 

Psychotic 

+ 

ACh-i 
Memantina 

p<0.01 

p=0.04 

Memantine* and its psycodrug-combinationws is associated  

with “reflex syncope” in patients with dementia 
Results from SYD study 
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    Syncope 

 yes 

 no 

*NMDA-receptos inhibitor 



Memantine 

+ Antidepressant 

+ Antipsychotic 

+ ACh-inhibitors 

0.0      0.5    1.0                2.0               3.0 

MULTIVARIATE  

Analysis 

adjusted for age, sex and CIRS 

Memantine and its psycodrug-combination is associated  

with “reflex syncope” in patients with dementia 
Results from SYD study 

RR 

2.68 (1.40-5.11) 

2.22 (1.02-5.00) 



Expression and developmental regulation of the  

NMDA (N-metil-D-aspartate) receptors  

in the cardiovascular system 

Leung JC et al., Am J Physiol Regul Integr Comp Physiol, 2002 
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Primary autonomic failure: 
pure autonomic failure, multiple system atrophy, Parkinson’s disease with 
autonomic failure, Lewy body dementia 

 
Secondary autonomic failure: 
diabetes, amyloidosis, uraemia, spinal cord injuries 

 
Volume depletion: 
haemorrhage, diarrhea, vomiting  

 
Drug-induced orthostatic hypotension: 
alcohol, vasodilators, diuretics, phenotiazines, antidepressants 

ORTHOSTATIC HYPOTENSION 

ESC Guidelines 2009 



Effects of “age” and sodium depletion on cardiovascular response 

during orthostatism  

Abete P et al., J Clin Geriatr Gerontol 2013 
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age-related predisposing factors  





Orthostatic Hypotension As Cause of Syncope in 

Patients Older Than 65 Years Admitted to 

Emergency Departments for Transient Loss of 

Consciousness 

Mussi C e al., J Gerontol 2009 OHS=orthostatic Hypotension 



Summer Syncope Syndrome 
 

Huang JJ et al. Am J Medicine 2015 
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p<0.01 

p<0.01 



p<0.03 p=0.04 

Hypothensive drugs are associated  

with “orthostatic syncope” in patients with dementia 
Results from SYD study 
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Abete P et al, 2017 submitted 
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p<0.03 

p=0.05 

Combination of hypothensive drugs are associated  

with “orthostatic syncope” in patients with dementia 
Results from SYD study 
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p=0.05 
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Abete P et al, 2017 submitted 
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ACE-i + nitrates 

Nitrates 

ACEi + diuretics 

 -lithics + diuretics 

-lithics 

0.0      0.5    1.0                2.0               3.0 

MULTIVARIATE  

Analysis 

adjusted for age,sex and CIRS 

Hypothensive drugs and their combinations are associated  

with “orthostatic syncope” in patients with dementia 
Results from SYD study 

Abete P et al, 2017 submitted 

2.39 (1.08-5.27) 

1.91 (1.08-3.39) 

1.64 (1.00-2.72) 



TAKE HOME MESSAGES 

- Syncope may be often considered as an “adverse drug 

reaction”, mainly in the elderly 

 

- QT prolongation may be carefully considered in cardiac 

syncope especially in elderly patients taking “diuretics” 

(hypokalemia). 

 

- Reflex syncope is highly prevalent in elderly patients taking 

“memantine” with a mechanism still unknown. 

 

- Finally, orthostatic hypotension should always considered 

in elderly patient with dementia taking “hypothensive 

drugs”. 


