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Dementia AChEi and ECG 
 
1 introduction  
a) Question 
What is the evidence base to support an assumption that everyone with dementia 
needs an ECG prior to commencing AChEIs  
Especially PH approach to interpretation of the clinical and cost-effectiveness  
 
b) There are perhaps two key questions of relevance here 

a) Should there be ECG as standard for all, some (who) or none. 
 

b) What results of ECG are significant enough to change practice - AChEI 
prescribing  wise. (This may be more pertinent to be considered in the context 
of management protocols for first degree heart block). 

 
The second of these questions has not been addressed in this paper.  
 
c) How this paper was put together 

 Rapid evidence review considering the question of ECG in this context 

 Doe to time constraints I have necessarily cut corners on quality and 
completeness of this 

 Discussion with limited number of clinical experts. 

 The purpose was to inform a discussion, rather than being a definitive 
“answer”. 

 
2 Context  
The manufacturers’ cautions remain, there is no definitive guidance – thus  services 
now vary widely in their practice in terms of a requirement for ECG prior to treatment 
commencing, and monitoring. Some require may ECG for all, some only for a high 
risk group. There is no consensus. 
 
Currently use of ECG varies widely between services and that the same ECG 
findings can result in different outcomes. 
 
There is no consensus on how to manage this cardiovascular risk, and memory 
clinics vary widely in their practice 
 
Views of different specialties, and possibly within specialties, seems to vary.  
Some suggestions that most psychiatrists would want to have an ECG prior to 
commencing, this may not be a universally held view.  
 
There is some uncertainty about the epidemiology of cardiac side effects whilst on 
AChEI, the clinical studies help in this respect, but there seems little real world data 
and perhaps some conflicting views. 
 
Some have suggested that the question of whether one should order an ECG prior to 
commencement seems to vary dependent on how easy that is. 
 
Some memory services require a recent ECG, often given the delays in getting into 
memory services the mechanics of ensuring that the ECG is recent at the time of 
being seen in the memory clinic are not straightforward. 



2 

 

3 Rationale for using ECG. 
Case may be made that use of ECG pre commencement may cut downstream  
admission for bradycardia and heart block, and other cardiac morbidities  
 
May be in part defensive practice  - anxiety among prescribers regarding the 
potential for cardiac adverse effects associated with AChEI. 
 
Case built on precaution and one of picking up cardiac abnormalities - , ie detect the 
small number of patients with conduction defects to avoid the risk of admission for 
bradycardia (>doubled) or syncope.  Cautions are listed in BNF - These are clear 
enough 
 
Mechanism of action / biological plausibility issue - seems beyond doubt. The well 
documented CV risks - and their sequale - well described in the Crowther paper 
 
There is data on risk from both observational studies and RCTs 
 
Questions remain about evidence base for initial ECG, what to do with the results 
and advice about prescribing and cardiac monitoring- especially in those with pre 
existing CVD 
 
From the Crowther paper – key points of discussion (edited) 

 mixed trial evidence 

 there is convincing theoretical, and reported evidence that all three types of 
acetylcholinesterase inhibitors can cause bradycardia and dizziness. 

 It is unclear with what frequency the former causes the latter." 

 The aetiology of the bradycardia appears to be multifactorial  - make it 
difficult to pin the effect on the AChEI? 

 no convincing evidence that persons with pre-existing cardiac abnormalities 
are at a greater risk of experiencing cardiac conduction abnormalities with 
acetylcholinesterase treatment. 

 If a persons baseline ECG parameters lie closer to the upper limits of 
normality however, they may have less capacity to be able to tolerate further 
conduction abnormalities before they experience clinically significant 
arrhythmias.  

 For instance if someone is asymptomatically bradycardic before treatment 
with an acetylcholinesterase inhibiter, they may experience a symptomatic 
bradycardia post prescription.  

 The same theory applies to those on concomitant rate limiting drugs (such 
as beta blockers), and those with a pre-existing heart block." 
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4 Quantifying the CVD risks. 
 
Cochrane review for ACHEIi noted incidence of syncope in AChEI vs placebo -
3.43% vs 1.87%. The extent to which the syncope is attributable to the AChEI and 
not some other confounding factor is not clear from the Cochrane review itself (as it 
was considering cognitive function). It would be necessary to go back to the original 
studies. 
 
Park Wylie (2009) published a study of the Ontario cohortii of 1.4m patients noted a 
doubling of risk of hospitalization for bradycardia. This was a case control study 
aiming to examine the association between use of cholinesterase inhibitors and 
hospitalization for bradycardia. After adjusting for temporal changes in drug 
utilization, hospitalization for bradycardia was associated with recent initiation of a 
cholinesterase inhibitor (adjusted odds ratio [OR] 2.13, 95% confidence interval [CI] 
1.29–3.51). The risk was similar among individuals with pre-existing cardiac disease 
(adjusted OR 2.25, 95% CI 1.18–4.28) and those receiving negative chronotropic 
drugs (adjusted OR 2.34, 95% CI 1.16–4.71). Resumption of therapy following 
discharge was common, suggesting that the cardiovascular toxicity of cholinesterase 
inhibitors is underappreciated by clinicians. 
 
A 2009 studyiii by Gill et al from the same Ontario cohort documented in a population 
of 1.4m there were 19.8k community dwelling older adults with dementia prescribed 
AChEI (and 61.4k control patients who were not). Gill et al noted that hospital visits 
for syncope are 31.5 vs 18.6 visits per 1000 person years, adjusted HR 1.75 (1.57-
1.98); and heightened risk for other events - hospital visits for bradycardia (6.9 vs 4.4 
events per 1000 person-years; HR, 1.69; 95% CI, 1.32-2.15), permanent pacemaker 
insertion (4.7 vs 3.3 events per 1000 person-years; HR, 1.49; 95% CI, 1.12-2.00), 
and hip fracture (22.4 vs 19.8 events per 1000 person-years; HR, 1.18; 95% CI, 
1.04-1.34. Gill highlighted that the risk of these previously underrecognized serious 
adverse events must be weighed carefully against the drugs' generally modest 
benefits. 
 
Both of these were observational studies, the power to conclude that the syncope or 
bradycardia were causally related to the AChEI is limited.  
 
Nordstrom et al (2013)iv published a national cohort study highlighting the MI risk 
associated with use of AChEI drugs. This was a cohort of c7k patients with AD from 
the Sweedish registry. During a mean follow up period of 501 days, 831 patients 
suffered MI or died. After adjustment for confounders, subjects who were prescribed 
AChEIs had a34% lower risk for this composite endpoint during the follow-up than 
those who did not [hazard ratio (HR) 0.66(0.56–0.78), this appears to be dose 
related – higher doses were correlated with lower risk.  
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5 Guideline recommendations on the use of ECG in this context 

 No specific guideline recommendations on ECG in this context. 

 NICE, SIGN, RC Psych, RCGP. 

 There are some rather vague recommendations about "holistic assessment, 
this may be interpreted as ECG. 

 Where there is a guideline recommendation it is ECG where clinically 
indicated - and the definition of that indication may be imprecisely defined. 

 NHSE Document – Models of Dementia Assessment and Diagnosis (sept 15) 
seems to imply ECG should be undertaken – or at least ECG is built into the 
costing framework, but no clear recommendation is made.  

SPC 
There is nothing in the SPC sheets that directs a clinician towards ECG, however 
some direction if a patient has bradycardia 

Special care if bradycardia 
Because of their pharmacological action, cholinesterase inhibitors may have 
vagotonic effects on heart rate (e.g., bradycardia). The potential for this action 
may be particularly important to patients with "sick sinus syndrome" or other 
supraventricular cardiac conduction conditions, such as sinoatrial or 
atrioventricular block. 
There have been reports of syncope and seizures. In investigating such 
patients the possibility of heart block or long sinusal pauses should be 
considered. 

 
UKMI 
Nothing in the 2014 UKMI guidancev on drug monitoring of adults in primary care 
specific to ECG prior to use of AChEi 
 
The Medscape guidevi directs towards ECG but also suggests a more pragmatic 
approach:  

“No laboratory investigations in addition to what would be done as part of the diagnostic work-
up are needed before initiating therapy, other than possibly an electrocardiogram (ECG). 
Some recommend routinely getting an ECG in order to identify potentially important 
conduction abnormalities,

[12]
 but abnormal ECGs did not predict cardiovascular events in the 

randomized controlled trials (RCTs) of ChEIs. The frequency of adverse cardiovascular 
adverse events has been low in practice. An alternate appropriate approach would be based 
on the patient's pulse and history.

[13]
 If a patient's pulse is < 50 beats per minute, don't 

prescribe a ChEI but review them for the underlying cause of the bradycardia. For those with 
a pulse 50+ but symptoms of presyncope/syncope, evaluate for the etiology of these 
complaints before prescribing a ChEI. If their pulse is 50+ and there are no symptoms 
suggestive of presyncope/syncope, you can prescribe a ChEI without an ECG, but check the 
patient's pulse and inquire about presyncope/syncope during follow-up visits.

[13]”
 

 
Brief summary in the Maudsley Prescribing Guidelines in Psychiatryvii 
The section on use of psychotropic drugs in special patient groups highlights (p494) 
that the manufacturers of the main drugs state they should be used with caution in 
patients with CVD, and or taking concurrent rate limiting drugs (digoxin / beta 
blockers). The paper by Malone suggesting ECG was a requirement was highlighted, 
but highlight that NICE have not recommended ECG in this context (this is more the 
absence of a recommendation rather than a definitive recommendation against 
ECG). The section ends with a statement indicating an ECG may be advised in 
patients with a history of CVD or who are prescribed chronotropic drugs.  
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6 Evidence for the benefit of ECG in this context 
A systematic search was not conducted.  
Timeframes precluded this.  
The evidence below is taken from a rapid literature search. 
 
Purandareviii (2006) conducted a clinical audit of 1092 records to quantify variations 
in practice in prescribing AChEI in the North West between Nov 03 and Dec 04. The 
treatment of AD with ChEIs varied considerably with regard to pre-treatment 
investigations, waiting period for treatment, scales used to assess efficacy, 
adherence to the NICE (2001) guidance, and available resources. Paywalled – might 
be worth getting hold of full text. 

 
Overshottix (2005) highlighted that the NICE guideline wasconsidered to be lacking 
in terms of a definitive recommendation for ECG. Overshott suggests it is important 
for patients to have an electrocardiogram (ECG) before starting a cholinesterase 
inhibitor, as bundle branch block is a relative contraindication to their prescription.  
 
Malonex conducted a survey of psychiatric practice in 2007 with regard to AChEi and 
CVD. Malone highlighted that there was no clinical consensus regarding AChEi 
prescription for AD in the context of cardiovascular comorbidity, and that in the key 
trials CVD patients had largely been excluded – whereas in clinical practice, given 
the age profile, this is common. Of all old age psychiatrists in the E Midlands, 53 /68 
questionnaire were returned.  
 
Figure 1 – from Malone shows the respondents prescribing practice in response to 
specific CV conditions

 
 
The article further highlighted variability in the local standard of practice, the extent to 
which the local standard is adhered to and the extent to which there is competence 
and training in interpretation of ECG if they are undertaken.  Malone ended with a 
recommendation for pre treatment ECG to identify important abnormalities and 
establish a baseline for monitoring changes once treatment is commenced. 
 
Donaldsonxi published a response to the Malone research letter. This questioned 
the extent to which ECGs have proven to be good predictors of cardiac events, the 

http://onlinelibrary.wiley.com/doi/10.1002/gps.1591/full#bib6
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skills of Psychiatrists to correctly interpret ECGs, and the practicality of another body 
of physicians to provide this interpretation. Finally Donaldson questions the cost and 
return of routine ECG screening. 
 
Rowland et al (2007)xii published a proposed guideline to aid the management of 
cardiovascular risk in patients receiving cholinesterase inhibitors. Rowland based the 
protocol on the findings that serious adverse events are rare and the major 
cardiovascular risks of cognitive enhancers are arrhythmias, notably heart block and 
sinus bradycardia. Rowland recommended that the use of ECGs before instigation of 
therapy is  unlikely to be helpful and is not recommended. 
  
 
The guideline suggest an evidence-based yet pragmatic approach to managing 
cardiovascular risk based on pulse rate and vigilance for sycope or seizures. They 
suggest there are no ‘high-risk’ groups who should have targeted screening or 
special treatment when considering prescribing cognitive enhancers. The guidelines 
were intended to be easy to incorporate into routine clinical practice in a memory 
clinic. 

 
Other points raised by Rowland et al  

interpretation of ECG 
Interpretation of ECGs is discussed in Abdelmawla, N. & Mitchell, A. (2006) 
Sudden cardiac death and antipsychotics. Part 2: Monitoring and prevention. 
Advances in Psychiatric Treatment, 12, 100–109. Heart block and general 
heart function are discussed in O’Brien, P. & Oyebode, F. (2003) Psychotropic 
medication and the heart. Advances in Psychiatric Treatment, 9, 414–423 
(both articles may be accessed free from http://apt.rcpsych.org). Ed 
 
ECGs and cardiac monitoring 
Trial evidence indicates that abnormal ECGs are not predictive of 
cardiovascular adverse events, and that such events also occur in those with 
a normal pre-treatment ECG. In addition, cardiac monitoring for 24–48 h could 
not be justified as a screening tool since it is a relatively insensitive method of 
detecting arrhythmias, is poorly tolerated and has high resource implications. 
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7 other issues 
 
Test performance - ECG - is it a good test – evidence from Rowland may suggest is 
not a particularly good test.  
 
Differential between pulse (+ history) v ECG 
May be marginal in all but tiny number of cases. 
I was unable to find any evidence for a differential in test performance between pulse 
check / clinical history vs ECG in this context.  
It may be there, and a more detailed  search may shed light on this. 
 
The comparative evidence question is whether a strategy of requiring an ECG in this 
context leads to better outcomes downstream compared to a strategy of pulse check 
+ history.  There is little to no evidence available on this question. 
 
One might readily characterize ECG in this context as screening (testing an identified 
asymptomatic population to find as yet undiagnosed disease).  
 
This would be a contested judgment, however if one accepts that ECG in this context 
is screening then the evidence base would need to satisfy the Wilson Jungner 
criteria. 
 
The economic questions 

 Assuming that the competing alternative is a pulse check, the economic 
question is one of whether ECG adds value compared to pulse check. 

 What's the differential cost (cash and clinical time) between pulse check and 
ECC  

 What's the differential test performance - sensitivity and specificity  

 What are the outcomes between a pulse check strategy vs a ECC strategy - 
there will be no evidence on this.  

 Is the  cost of ECG worth it in terms of additional morbidity that is picked up 
(again compared to a pulse check) and (importantly) outcomes downstream 

 Obviously the screening is to pick up asymptomatic, but even if the pulse 
(assume less sensitive than ECG) misses there is further opportunity to pick 
up if patient becomes symptomatic 

 
What is the volume we are talking about (& cost)  

 in any given pop how many commence AChEi in any given year. 

 NICE costing template may help in this regard. 

 If its ECG prior to commencement and ongoing monitoring ECG at intervals of 
x months - define x 
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8 Points in summing up. 
There are essentially two competing positions  

a) given the documented risk, why wouldn't we require an ECG prior to 
commencement, versus - 

b) is there sufficient evidence of benefit of ECG in this context to warrant an 
ECG in a population, given the resource issues and inherent opportunity 
costs. 

I haven't found evidence that ECG makes a difference to outcomes.  
There is some observational evidence of risk of cardiac complications downstream, 
so a precautionary approach is easily justified. I have heard mixed views on this 
issue. There may be some merit in collecting together what audit data there is 
already, or conducting a fresh audit. 
 
Practical issues  
There is the issue of places that don't ECG vs rolling back those that do 
If this were a decision in a circumstance where a new service was being proposed to 
provide an ECG for all patients prior to commencement of ECG then it would not be 
at all unreasonable to require good evidence of downstream improvement of 
outcomes, especially in the current climate, in order to justify the costs. That this 
evidence is not available makes this scenario problematic. 
In those that don't, from a h econ perspective - taking into account what I've seen 
evidence, cost and outcome wise, I can't see much of a rationale to start 
For those that do screen - can see a rationale for stopping. Difficult to buy a rationale 
for it to continue in times where so tough to find investment in other issues. 
 
Is it worth thinking about the ease of access argument - if the question of 
whether an ECG is done depends on ease of access, this doesn't sit comfortably 
with a suggestion that an ECG is a must for all based on available evidence. 
 
Should there be some consensus whether there are high risk (define) groups 
where ECG is warranted, but most get pulse 
Perhaps some case in those with prior cardiac disease - define Maybe 5% of starts 
First do no harm principle - But there may be harm from resources used here not 
prioritized for others a population vs individual level take on the question of harm. 
 
9 Recommendation 
From the basis of the available evidence reviewed here, it is difficult to see a 
case for ECG screening prior to commencement of AChEI. Or as monitoring. 
There may be a small sub group – this should be carefully defined. 
 
Greg Fell, Consultant in Public Health, BMDC, Oct 21 2015  
Thanks to Dr Beaini, Humphrey and Prof Burns 
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