
155

Romanian Journal of Cardiology | Vol. 26, No. 2, 2016

ORIGINAL ARTICLE

Comparison of current guidelines for primary 
prevention of sudden cardiac death in hypertrophic 
cardiomyopathy – is clinical practice consistent?
Adriana Mursa, Alina Dinu, Monica Rosca, Marinela Serban, Carmen Beladan, Cosmin Calin, Nicoleta Ferariu, 
Bogdan A.Popescu, Carmen Ginghina, Ruxandra Jurcut* 

 Contact address:
Ruxandra Jurcut, IUBCV “Prof. Dr. C.C.Iliescu”, Department of Cardiology, 
Sos Fundeni nr. 258, 022322, Bucharest, Romania
E-mail: rjurcut@gmail.com

INTRODUCTION
Identifi cation of patients who are at a high risk of SCD 
has always been challenging, and is one of the most 
debated topics, as demonstrated by the variety of pro-
posed risk stratifi cation guidelines. It is important to 
establish a correct balance between benefi t and risks 
of the implantation procedure (e.g. lead endocarditis, 
venous thrombosis or lead fracture), as well as to keep 
a proper cost-benefi t ratio. So far there are no ran-
domized trials and no prospective validation, and the 
knowledge that we have is based only on observatio-
nal and retrospective studies. 

The aim of this study was to compare eligibility for 
implantable cardioverter defi brillator (ICD) implanta-
tion in the primary prevention of SCD based on pre-
sently used guidelines.

MATERIAL AND METHODS

Study population
The study cohort retrospectively included 187 pati-
ents diagnosed with HCM, who were admitted in the 
3rd Cardiology Department of “C.C Iliescu Institute of 

Cardiovascular Diseases” between 2004-2014. Patients 
with personal history of SCD were excluded. HCM 
was defi ned as a maximum LV wall thickness ≥15mm 
evaluated through echocardiography, unexplained so-
lely by loading conditions. We recorded patients age, 
gender, family history, established risk factors for SCD: 
age, presence of nonsustained ventricular tachycardia 
(NSVT) on Holter monitoring, family history of SCD 
at a young age, history of unexplained syncope, severe 
left ventricular hypertrophy (LVH), presence and de-
gree of LV outfl ow obstruction (LVOTO), abnormal 
systolic blood pressure response to exercise and left 
atrial diameter.

Other echocardiographic parameters were also 
recorded from patients fi les: maximal wall thickness 
(MWT), left atrial (LA) anteroposterior diameter, loca-
lization of LV hypertrophy, presence of LV apical hyper-
trophy.

Indications for ICD implantation in primary SCD 
prevention were established based on present gui-
delines: 2014 ESC guideline on management of HCM 
(ESC2014), 2011 ACC/AHA guidelines on manage-
ment of HCM (ACC2011), as well as American Colle-
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ge of Cardiology/European Society of Cardiology Cli-
nical Expert Consensus Document on Hypertrophic 
Cardiomyopathy (ACC/ESC 2003) for historical com-
parison.

Guidelines derived primary SCD prophylaxis 
indications
The 2014 guideline was validated by O’Mahoney on 
3675 patients and estimates the probability of SCD 
at 5 years, by analyzing the following RF for SCD: age, 
maximal WT, maximal LVOT gradient, LA diameter, 
presence of family history of SCD, NSVT.

Accordingly with the ESC 2014 guideline Class IIA 
indication for ICD is when the SCD RISK >6%, Class 
IIB when the SCD RISK is between 4-6% and Class III 
when the SCD RISK is less than <4%3. 

The ACC2011 recommended Class IIA indication 
for ICD when patients had a history of family of fi rst 
degree relative with SCD, unexplained recent syncope, 
WT >30 mm, decrease BP with exercise/NSVT asso-
ciated with other risk factor for SCD (late gadolinium 
enhancement on MRI, apical aneurysms, LVOTO, ge-
netic mutations), Class IIB indication for ICD when 
patients presented decrease BP with exercise/NSVT 
without other RF and Class III when they had no risk 
factor4.

In the ACC/ESC 2003 guidelines the recommendati-
on for Class IIA was the presence of two RF for SCD, 
Class IIB the presence of one RF for SCD and Class III 
absence of any RF for ICD5.

The purpose of our study was to compare the ne-
cessity for ICD in primary SCD prevention, accordin-
gly to mentioned guidelines, and to analyze what are 
the differences between their recommendations, and 
to see which guideline has the most indications for 
ICD implantation for primary SCD prevention.

RESULTS

Patients characteristics
In our study cohort included 187 patients diagnosed 
with HCM, from which 45% were males with a mean 
age of 59.2±14.5 years old. Ninety-fi ve pts (50.8%) had 
obstructive HCM with high rest LVOT gradient, 36 
(19.2%) had latent obstruction, while 28 (14.9%) pre-
sented with apical forms. The distribution of associated 
risk factors is presented in Figure 1. The most frequent 
associated risk factors are non-sustained ventricu-
lar tachycardia (19 patients, 10.1%) and unexplained 
syncope (15 patients, 8%).

Sudden death risk stratifi cation for primary 
prophylaxis
Average HCM Risk-SCD Score (based on ESC2014) 
of the group was 2.65±2.40% (limits 0.67-18.44%); 12 
pts (6.4%) had a high calculated 5-year risk of SCD 
>6%. Patients with apical hypertrophy had smaller risk 
for SCD than patients with hypertrophy present in 
other walls. In comparison with the ESC2014, using 
the ACC2011 guidelines 27 patients (14.4%) had high 
risk of SCD and Class IIA indication for ICD. The hi-
ghest number of patients with no indication for ICD 
was found in the ESC2014 guidelines (Figure 2, Table 
1). We found signifi cant differences between the 3 gui-
delines in use, with the largest number of ICD indicati-
ons from American guidelines (p<0.001 for differences 
between all groups). This difference was mainly driven 
by an ACC2011 indication of class IIA in patients with 
ESC2014 HCM Risk-SCD Score <4% due to unexplai-
ned syncope (8 pts), SCD family history (5 pts) and LV 
wall thickness >30 mm (2 pts). 

Disagreements were also found between ACC2011 
Class IIA indications and ESC2014 Class IIB. They are 
caused by presence  of important RF (syncope, family 
history of SCD) which recommend a Class IIA indica-
tion of ICD in the ACC2011, risk factors that alone do 

Figure 1. Risk factors in the studied cohort.

Figure 2. ICD indications accordingly to used guidelines.
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Christiaans et al. analyzed several electronic databa-
ses and concluded10 that several risk factors are valid: 
family history of SCD, severe LVH, unexplained synco-
pe, NSVT, and abnormal pressure response to exerci-
se as major risk factors in risk stratifi cation for SCD 
as recommended in international guidelines. However 
LVOTO was considered to be possibly associated with 
SCD and could be included in the overall risk profi -
le of patients with a marked left ventricular outfl ow 
gradient under basal conditions. Further research of 
the combined association between LVOTO and the 
presence of >1 major risk factors was considered ne-
cessary. At present, the most important risk factors 
for SCD are age, presence of NSVT, family history of 
SCD at a young age, unexplained syncope, severe left 
ventricle hypertrophy (LVH), LVOTO, abnormal systo-
lic blood pressure response to exercise and left atrial 
diameter.

Recently, studies focused not only on the impor-
tance of classical risk factors for SCD, but also about 
new emerging risk factors like fi brosis11 and edema 
assessed with T2 weighted on cardiac MRI, or the pre-
sence of certain mutations12,13. There are studies that 
have suggested that the presence of myocardial fi bro-
sis, apical aneurysms and the presence of some sar-
comeric mutations are risk factors for SCD, and their 
presence might be important when deciding to implant 
an ICD in a patient with an intermediate risk of SCD14-

16. Whether these new risk factors will be included in 
calculating the risk score for SCD by future guidelines 
is a matter of debate. For example a study published in 
2016 shows that the presence of edema assessed with 
T2 weighted CMR is associated with a higher estima-
ted 5-year risk of SCD than those without17. 

Another important dilemma is what guidelines to 
use when deciding to properly implant an ICD for pri-
mary prevention of SCD, as results appear to differ.

Before the publishing of the ESC 2014 guideline 
the dilemma was between 2003 ACC/ESC Guidelines 
versus 2011 ACC Guidelines. The main disagreement 
between these guidelines is centered on the number 
of risk factors required before consideration of an 
implantation of an ICD for primary prevention. Each 
conventional RF has a low positive predictive value, 
when taken separately. The initial European approach 
2003 ACC/ESC guideline has been to implant an ICD 
only in the presence of >1 risk factor. In comparison 
the ACC 2011 guideline recommends ICD implantati-
on patients even with only one RF if the RF are family 
history of SCD from HCM in a fi rst-degree relative, LV 
wall thickness ≥30 mm or recent unexplained synco-

not qualify for Class IIA indication in the ESC 2014 if 
the patients has increased age, moderate WT or lack 
of obstruction.

Furthermore disagreements were found between 
ACC2011 Class IIA and ESC2014 Class III. The pre-
sence of important RF (syncope, SCD, WT >30mm) 
recommends a Class IIA indication of ICD in the 
ACC2011,  but these risk factors that are not suffi ci-
ent alone to increase the risk of SCD in the ESC 2014 
guideline if the patient has increased age and moderate 
WT.

DISCUSSIONS
The present study demonstrated the presence of 
inconsistencies among scientifi c societies between 
contemporary guiding the indication of primary SCD 
prophylaxis in patients with HCM. While the secon-
dary SCD prophylaxis has a clear and consistent class 
I indication among guidelines6, identifying the patients 
that qualify for primary SCD prevention is a challenge 
in order to diminish cardiovascular mortality in the-
se patients, but also to avoid the inappropriate shocks 
and procedure related complications.

Although most of the ventricular arrhythmias occur 
in the absence physical exertion and sustained effort 
induced ventricular tachycardia is rare, patients with 
HCM are discouraged from intense physical activity, 
and are advised not to participate in competitive 
sports especially if they have left ventricular outfl ow 
tract obstruction and/or risk factors for SCD7.

The role of antiarrhythmic drugs in patients with 
HCM is debatable, and there are no randomized, or 
controlled data to support their use for the preven-
tion of SCD. One of the drugs most studied is amio-
darone, which was related with a smaller incidence of 
SCD in one small observational study, but most of the 
observational data suggest that amiodarone is unsuc-
cessful in preventing SCD, and so is disopyramide8,9.

Most of the ICD indications in patients with HCM 
are for primary SCD prevention and are based on the 
presence of SCD risk factors.

Table 1. ICD indications comparison between used 
guidelines
 ESC2014 

Class IIa
ESC2014 
Class IIb

ESC2014 
Class III

ACC2011 Class IIa 11 8 8
ACC2011  Class IIb 1 4 6
ACC2011 Class III 0 3 146
ACC/ESC2003 Class IIa 7 0 0
ACC/ESC2003 Class IIb 5 12 14
ACC/ESC2003 ClassIII 0 3 146
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rican College of Cardiology Foundation/American Heart 
Association guidelines. They evaluated a cohort of 706 
patients with HCM without prior SCD event and 
followed-up their patients for 7.7±5.3 years, during 
which SCD occurred in 42 (5.9%). After the statisti-
cal analysis of the three guidelines they concluded that 
best method to estimate the SCD risk in patients with 
HCM is the HCM Risk-SCD model proposed by the 
2014 guideline which improves the risk stratifi cation of 
patients with HCM for primary prevention of SCD21.

However another recent article published in 2015 
states different results, sustaining that using the 2014 
ESC guideline is not the most appropriate guideline 
to use. The authors assessed the ESC SCD model for 
HCM. They calculated the HCM Risk-SCD model and 
measured outcome against primary prevention ICD. 
They evaluated 372 patients from two referral cen-
ters, 40 (10%) had appropriate ICD interventions. The 
interesting fi nding was that 55% of patients who ex-
perienced appropriate ICD interventions for VT/VF 
paradoxically had a low risk scores of less than 4% /
year over 5 years, which accordingly to the guideline is 
a class III indication and does not justify ICD implanta-
tion. Just 27% of those patients with appropriate ICD 
interventions had a high-risk ESC score (>6% risk/year 
over 5 years), which is considered class II a ICD in-
dication. The authors concluded that the majority of 
patients who experienced appropriate ICD interven-
tions would not have been considered candidates for 
prophylactic device therapy and the use of the HCM 
Risk-SCD model scoring system would lead to many 
high-risk patients unprotected from arrhythmic SCD22.

So what is the most appropriate guideline to use 
is still under debate, as guidelines are in a continuo-
us change. One year after the publication of the 2014 
ESC guideline, ESC published another guideline for 
management of patients with ventricular arrhythmias 
and the prevention of sudden cardiac death, were they 
modifi ed the current indication of Class III from the 
ESC 2014, in Class II B. ICD implantation may now be 
considered in patients with an estimated 5-year risk of 
SCD less than 4% if they have clinical features and if 
the lifelong risk of complications suggests a net benefi t 
from ICD therapy. Also this latest SCD 2015 guideline 
stated that when evaluating the SCD risk of a patient  
≥16 years of age without a history of resuscitated VT 
or VF or spontaneous sustained VT causing syncope or 
hemodynamic compromise , we should use stratify the 
risk of SCD with the HCM Risk-SCD calculator, Class 
IB recommendation23.

pe. This difference in management is in part due to 
the different results between American and European 
studies regarding the risk stratifi cation. The American 
studies have revealed that an important discharge of 
ICD occur in patients with just one risk factor18.The 
European studies on the other hand state that if ICDs 
were inserted in all patients with one risk factor the 
incidence of device complications would exceed the 
benefi ts taking into account that reported inappropri-
ate ICD interventions and complication of 4.8 %/year 
and 3.4 %/year, accordingly to a meta-analysis of 16 
HCM cohorts19.

An observational retrospective study by O’Mahony20 
tried to assess the power of the 2003 ACC/ESC Gui-
deline and 2011 ACC Guideline SCD risk stratifi cation 
algorithms to distinguish high risk patients who might 
be eligible for an implantable cardioverter defi brilla-
tor (ICD) from low risk individuals. He evaluated 1606 
HCM patients and assessed the presence of 5 risk fac-
tors (RF): NSVT, severe LVH, family history of SCD, 
unexplained syncope and abnormal blood pressure 
response to exercise. During a follow-up, SCD/appro-
priate ICD shock occurred in 3% of patients without 
RF, 4.8% of patients with 1 RF, 10.8% of patients with 
2 RF, 13.7% of patients with 3 RF and 40% of  patients 
with ≥4 RF. The risk of SCD increased with multiple 
RF (2 RF: HR 2.87, p≤0.001; 3 RF: HR 4.32, p=0.001; ≥4 
RF: HR 11.37, p<0.0001), but not with a single RF (HR 
1.43 p=0.21). The conclusions of the study was that 
SCD risk increases with the aggregation of RF, and that 
the 2003 ACC/ESC and 2011 ACCF/AHA guidelines 
distinguish high from low risk individuals with partial 
control.

In 2014 The ESC adopted a new guideline: ESC 2014 
based on the HCM Risk-SCD model, but even this gui-
deline has some limitations because is not validated in 
pediatric patients (<16 years), severe LVH (>35 mm), 
and the population used in the root study was Cau-
casian, which raises the question if the results of the 
study can be extrapolated to non-Caucasian individu-
als. Another item that is not quantifi ed by the HCM 
Risk-SCD model is the effect of latent LVOTO or the 
effect of LVOTO reduction by alcohol ablation or myo-
mectomy. 

The appropriateness of implantable cardioverter-
defi brillator therapy was evaluated in a recent study 
from 2015. The authors analyzed the 2014 European 
Society of Cardiology guidelines, and risk stratifi cation 
methods of the 2003 American College of Cardiology/
European Society of Cardiology guidelines and 2011 Ame-
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Limits of the study
The main limitation of this study results from its re-
trospective character, basing its fi ndings on the data in-
cluded in the medical fi les of the patients. However, in 
many patients the evaluation of sudden death risk was 
a medical issue, making available the necessary data.

The comparison of the risk assessment methods is 
not validated by a long-term follow-up of the cohort. 
However, our study was not powered and designed 
to validate the risk evaluation methods, but merely to 
show their present inconsistencies and raise necessary 
questions. We referred to larger studies with followup 
from the literature which validated these observations.

CONCLUSIONS
There are signifi cant inconsistencies among guidelines 
in use for the ICD implantation indication for primary 
SCD prevention in HCM. ACC/AHA guidelines ap-
pear to have the highest yield of implantations, hen-
ce economic burden. The 2014 guideline seems to be 
the optimal recent validated formula to estimate the 
risk prediction of SCD in HCM patients, however re-
cent studies state that HCM Risk-SCD model scoring 
system would lead to many high-risk patients unpro-
tected from arrhythmic SCD. When deciding when to 
properly implant an ICD for primary SCD prevention 
in patients with HCM, we should take into considera-
tion the current guidelines, but we should not forget 
clinical judgement, and the fact that guidelines are in a 
continuous change.

Novel RF for SCD in HCM are emerging, and 
whether they will be included in future guidelines will 
be seen.

Formal prospective validation with comparison of 
current indications is necessary both for establishing 
optimal treatment and minimizing costs.
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