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Sudden cardiac death and post-traumatic stress disorder: More research is needed☆  
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A B S T R A C T   

Sudden cardiac death is an event which is traumatic for the individuals, who survive and their relatives. Very few 
research is concentrated on these survivals and the symptoms arising from post-traumatic stress disorders. In this 
journal, Birk et al. report on twelve eligible cardiac arrest survivors contacted, of which ten were enrolled. The 
authors report on heart rate variability biofeedback, which is, according to the authors, a promising non- 
pharmacologic approach for reducing anxiety. The intervention was comprised of daily sessions of diaphrag
matic paced breathing and real-time monitoring of cardiac activity guided by a smartphone app and heart rate 
monitor. Ninety percent of the patients had good scores for intervention acceptability and feasibility, and 80 % 
reported good scores for its appropriateness and usability for reducing fear. Trait anxiety decreased significantly 
pre-to-post intervention. We comment on this finding highlighting other studies targeting sudden cardiac death 
and supporting that more research with very large randomized clinical trials is needed.   

Sudden cardiac death (SCD) includes a series of events that may 
culminate the patients may either die or survive [1]. Patients may often 
receive an implantable cardioverter defibrillator (ICD) and can go psy
chologic therapy for emotional issues, which may culminate into a 
posttraumatic stress disorder (PTSD). PTSD may also affect ipsigenera
tional or intergenerational relatives. The ICD monitors cardiac ar
rhythmias. It treats such events using either anti-tachycardia cardio 
pacing or high-energy shock. In SCD survivors, there is often a very 
complex assembly of fears, which includes fear of death, fear of recur
rent arrhythmias, fear of malfunctioning of the device among others [2]. 
Despite the level of psychological alterations have been reported in some 
studies, probably incompletely in the opinion of several cardiac scien
tists and public health experts, there is an obvious tendency of these 
patients to develop not only anxiety but also depression. Most probably, 
they can develop an iterative and cumbersome cycle of these two psy
chological issues (anxiety and depression), which can culminate in 
life-threatening events. In cardiology, it is well known that ICD patients 
may experience anxiety, depression, but also panic attacks. The survival 
after life-threatening events in ICD patients may depend on the in
dividuals themselves, but also on the relatives and the support, the 
public health may provide. According to international criteria, the 
diagnosis of PTSD requires the response of the patient being associated 
with panic and aching recalling of the SCD event, the incorporation of 
hypervigilant behavior and/or avoidance behavior [3]. PTSD in these 
very problematic cardiologic patients is not trivial despite only 
approximately one fifth of these patients may experience symptoms that 
fulfilled PTSD criteria [4]. Indeed, a component needs to be fully 
explored and concerns with the fact that PTSD may increment the 

mortality rate in these individuals. 
In this journal, Birk et al. report on twelve eligible cardiac arrest 

survivors contacted, of which ten were enrolled. The authors report on 
Heart Rate Variability Biofeedback (HRVB), which is, according to the 
authors, a promising non-pharmacologic approach for reducing anxiety. 
The intervention was comprised of daily sessions of diaphragmatic 
paced breathing coupled with real-time monitoring of cardiac activity 
guided by a smartphone application and continuous heart rate monitor. 
Ninety percent of the patients had good scores for intervention accept
ability and feasibility. Four fifths of them reported good scores for its 
appropriateness and usability for reducing fear. There were no changes 
in negative affect or interoceptive fear (i.e., misappraisal of body sen
sations triggering emotional and physiological reactions). They suggest 
that a phase 2 randomized controlled trial evaluating the efficacy of 
HRVB on cardiac patients’ psychological distress, health behaviors, and 
autonomic dysfunction may be warranted. This study despite the limi
tations of an extremely low number of patients, has tremendous po
tentiality to instigate further studies of PTSD or near PTSD-like disorders 
or symptoms in SCD survivors independently if they received an ICD 
monitoring or not. Of note, it does not seem that details of the ethnics of 
the individuals in Birk et al. study have been recorded (REF). 

Both Hamner et al. [5] and Ansari and Arbabi [6] found that im
plantation of ICD is not devoid of psychological threats or fears. ICD 
decreases the mortality rate from serious cardiovascular diseases, but 
can also affect the quality of life and increments the chance of PTSD due 
to the previous event, which ultimately evolve to cardiogenic shock [4]. 
Takotsubo cardiomyopathy (broken-heart syndrome) in SCD has also 
been reported [7–9]. 
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SADS and sudden unexplained death (SUD) are often used inter
changeably [1,10–12]. Despite some authors indicate that SUD and, 
probably SUDI (sudden unexplained death of infancy) may contain some 
pathologic data of "unknown" significance, terminology may need some 
fine-tuning in the future. Histological patterns of SCD events include 
mild ventricular dilatation, myocardial hypertrophy, myocardial 
fibrosis, subendocardial fibrosis, and mild coronary atherosclerosis or 
coronary artery changes other than frank metabolic disorders, which are 
more common in youth [13–21]. Genetic investigations are key to 
identify the SCD patients and in about half of these cases congenital ion 
channelopathies, including, long QT syndrome (LQTS), Brugada syn
drome, and catecholamine-induced polymorphic ventricular tachy
cardia (CPVT), have been found. SADS epidemiology is a puzzle, 
because various factors, including the national geographic place, eth
nics, patient population (ages, sex, and athletes vs. non-athletes), data 
collection methodology, and the extent of post mortem investigation. In 
fact, SADS varies between general population, athletes, and military 
personnel. In 2017, Kong et al. performed a meta-analysis of published 
investigations on SCD. They found substantial data addressing that 
Asians had the highest overall mean allele frequencies of NOS1AP (0.36 
%, 95 % CI: 0.30, 0.43; P < 0.001) and SCN5A frequencies (0.17 %, 95 % 
CI: 0.07, 0.27, P = 0.001), which are two genes associated with SCD 
[10]. Caucasians had the highest KCNH2 frequency (0.21 %,95 % CI: 
0.16, 0.25; P < 0.001), while Hispanics the highest KCNQ1 frequency 
(0.16 %) suggesting that genetic differences may underground the pre
disposition to cardiac death in several cohorts [10]. The analysis of the 
Exome Aggregation Consortium also provided consistent data in 
agreement with the meta-analysis [10]. Allele frequencies were aver
aged by weight, and pooled values were calculated by inverse variance. 
Fixed-effects and random-effects models were used to pool effect sizes 
within each study and across different studies, respectively. Moreover, 
we used sequenced genomic data from the Exome Aggregation Con
sortium to compare allele frequencies between different ethnicities. 
Overall, Asians carried the most alleles of genes associated with sudden 
cardiac death. The meta-analysis reveals significant differences in allele 
distribution of channelopathy-associated genes among different ethnic 
groups. Sudden cardiac arrhythmia (SCA) may be the final event in a few 
conditions, although ventricular fibrillation is ascribed as the final cat
egorical event and molecular autopsies are often not offered worldwide. 

SCD survivals are more vulnerable to ventricular arrhythmias due to 
the recall of stressful memories and hyperstimulation of the autonomic 
nervous system [22]. It is appropriate to perform very large and multi
centric randomized clinical trials to accurately determine the impact of 
any treatment on PTSD in ICD patients and SCD survivors. Cognitive 
behavioral interventions can improve the adherence of medical treat
ment on psychological symptoms efficaciously and effectively. In most 
of these patients, it has been observed that the Hamilton Anxiety Scale or 
Spielberg Anxiety Scale may not be optimal. 

Armand et al. targeted 141 patients and 97 partners evaluating acute 
traumatic stress at three weeks and PTSD symptoms at 3 months and 1 
year following cardiac resuscitation [23]. They used the Impact of Event 
Scale (IES) categorizing as clinical severe PTSD patients who had an IES 
higher than 26 at 3 months and 1 year. They found a high rate of acute 
traumatic stress, which was positively associated with high rate of PTSD 
at 3 months and 1 year in both patients and partners, and the stress was 
higher in women than men. Habibović et al. (2017) studied 249 patients 
with ICD being the majority males [24]. Laten Class analyses identified 
four classes of PTSD [25]. An increased vulnerability for posttraumatic 
stress was identified in patients with younger age, harboring increased 
scores of depressions at baseline, and type D personality. It seems that 
ICD in young adults with genetic heart disease can harbor psychological 
disturbances, including depression, anxiety, and posttraumatic stress, 
which have been related to the ICD implantation and subsequent cardiac 
arrests [26]. This data may suggest that a genetic workup for the most 
important genes associated with SCD or channelopathies needs to be 
implemented in randomized clinical trials. 

In conclusion, we truly hope that larger randomized clinical trials 
will be a target in cardiology and more appropriate training programs 
involving cognitive-behavioral interventions will be developed for 
trainees and fellows in the nearest future. 
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