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Abstract

Objective Schizophrenia is a psychiatric disease with high risk of fatal rhythm disorders and sudden cardiac death. A previous study reported that Brugada syndrome   was highly 
prevelant in patients with schizophrenia. In this study we aimed to investigate the prevelance of Brugada syndrome and fraqmanted QRS in patients with schizophrenia.

Materials 
and Methods

Two hundred and fifty patients with schizophrenia who were followed up in the psychiatry clinic, and 400 age- and sex-matched non schizophrenia controls were included. 
Standart ECGs and high intercostal ECGs with V1 and V2 derivation above two intercostal intervals were taken. 

Results In schizophrenia patients, Type 1 Brugada syndrome was not observed, Type 2 Brugada was identified in one subject and Type 3 Brugada was observed in two patients. 
In the control group, Type 2 Brugada pattern was identified in one subject and again one control had Type 3 Brugada pattern(p=0.320). The fragmented QRS (fQRS) 
incidence, QRS duration and corrected QT were observed to be higher in the schizophrenia group compared to the control group (p=0.001, p=0.003, p<0.001, respectively).

Conclusion There is no increased prevalence of Brugada-ECG pattern in patients with schizophrenia. Importantly, the prevelance of fQRS was significantly higher in patients with 
schizophrenia compared to the control group. Fqrs can be used to estimate the frequency of cardiovascular events in patients with schizophrenia.
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Öz

Amaç Şizofreni, ölümcül ritim bozuklukları ve ani kardiyak ölüm riski yüksek olan psikiyatrik bir hastalıktır. Brugada sendromunun şizofreni hastalarında oldukça yaygın olduğunu düşünülmek-
tedir. Bu çalışmada şizofreni hastalarında Brugada sendromu ve fraqmante QRS sıklığını araştırmayı amaçladık.

Gereç ve 
Yöntemler

Psikiyatri kliniğinde izlenen iki yüz elli şizofreni hastası ve 400 yaş ve cinsiyet uyumlu şizofreni olmayan kontrol grubu çalışmaya dahil edildi. Standart EKG’ler ve iki interkostal aralığın 
üzerinde V1 ve V2 derivasyonu olan yüksek interkostal EKG’ler alındı.

Bulgular Şizofreni hastalarında Tip 1 Brugada sendromu gözlenmedi, bir hastada Tip 2 Brugada, iki hastada Tip 3 Brugada gözlendi. Kontrol grubunda bir hastada Tip 2 Brugada paterni belirlendi 
ve yine bir kontrol hastasında Tip 3 Brugada paterni vardı (p = 0.320). Fragmente QRS (fQRS) insidansı, QRS süresi ve düzeltilmiş QT’nin şizofreni grubunda kontrol grubuna göre daha 
yüksek olduğu gözlendi (sırasıyla p = 0.001, p = 0.003, p <0.001).

Sonuç Şizofreni hastalarında Brugada EKG paterninin sıklığında artış yoktur. Şizofreni hastalarında fQRS sıklığı kontrol grubuna göre anlamlı olarak daha yüksekti. fQRS bulunan şizofreni 
hastalarının kardiyovasküler olay sıklığını öngörmede kullanılabilir.

Anahtar 
Kelimeler
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INTRODUCTION
Brugada syndrome is an autosomal dominant inherited 
genetic syndrome and known to have an increased risk 
of sudden death linked to rapid polymorphic ventricu-
lar tachycardia or ventricular fi brillation.1 Recent studies 
showed that fragmented QRS (fQRS) is a reliable electro-
cardiogram (ECG) fi nding with the importance of an indi-
cator of myocardial fi brosis and scarring.2 
 
One of the common causes of sudden cardiac death in 
schizophrenia is thought to be cardiac arrhythmia. Al-
though the cause of the increase in the incidence of car-
diac arrhythmia is uncertain, medications used or genetic 
variations identifi ed in schizophrenia patients are thought 
to aff ect the electrophysiology of the heart through sodi-
um channels.3 A previous study reported that there was a 
very high rate (11.6%) of Brugada syndrome, which has a 
genetic inheritance and high risk of sudden cardiac death, 
in patients with schizophrenia.4

In this study we aimed to investigate the frequency of Bru-
gada syndrome and fQRS in patients with schizophrenia.

MATERIALS and METHODS
Th is study is a descriptive study. Our study included a total 
of 250 patients being monitored in the psychiatry clinic   
for the diagnosis of schizophrenia according to the Diag-
nostic Statistical Manual of Mental Disorders – IV classi-
fi cation. Patients who did not give permission for electro-
cardiography (ECG), patients with advanced heart failure, 
valve disease and bundle branch block were excluded from 
the study. Th e study was approved by Ordu University eth-
ic committee(03.06.2016, no:2016/54) and all participants 
provided written informed consent. Th e study also includ-
ed an age- and sex-matched control group of 400 individ-
uals applying to the psychiatry clinic without diagnosis of 
schizophrenia.

ECG Analysis
Standard ECGs and high intercostal ECGs with V1 and V2 
derivations above two intercostal intervals were obtained 
from all participants. All ECGs were screened for Type 
1 (At the end of QRS, an ascending and quick slope with 
a high take-off  ≥2mm followed by concave or rectilinear 
downsloping ST), Type 2 and Type 3 Brugada syndrome 
ECG characteristics by a cardiologist blind to the patients’ 
diagnoses .Fragmented QRS (fQRS) was defi ned as narrow 
QRS complex (duration <120 ms) with R wave notching, S 
wave notching, RSR’ pattern or more than one R’ in at least 
two consecutive derivations. Th e diagnosis of Brugada 
Syndrome requires typical ST-segment elevations in right 
precordial ECG leads and events suggestive of cardiac ar-
rhythmia or a family history of Brugada.1

Statistical analysis
SPSS (SPSS 20.0 soft ware) packet program was used for 
statistical analysis. Continuous variables were given as 
mean standard deviation (SD) and categorical variables 
were given as percentages. Pearson chi-square analysis 
and Fisher’s Exact test were used to compare categorical 
variables. A p value <0.05 was considered statistically sig-
nifi cant.

RESULTS
Th e demographic characteristics of the groups included in 
our study are shown in Table 1. Th e ECG parameters of 
the groups are shown in Table 2. Th e fQRS frequency, QRS 
duration and QTc were observed to be higher in the schiz-
ophrenia group compared to the control group (p=0.001, 
p=0.003, p<0.001, respectively). Both mild and severe QTc 
prolongation were observed more oft en in the schizophre-
nia group (p<0.001, p<0.001, respectively). In subgroup 
analysis, fQRS (Fig.1) was found to be more common in 
male sex (p<0.011) and in those with fQRS, QTc was ob-
served to be higher (425.7±42.4 vs. 397.6±25.4; p<0.001). 
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Table 1: Clinical and  demographic characteristics of the study 
population

Schizophrenia 
Group 

 (n: 250)

Control 
Group 

(n: 400)
p

Age, mean±SD (years) 44.33 ± 14.7 45.6 ± 9.8 0.164

Male, n(%) 130(52) 230( 57.5) 0.169

Diabetes Mellitus, n(%) 10(4) 30 (7.5) 0.070

Hypertension, n(%) 25(10) 45 (11.2) 0.616

Hyperlipidemia, n(%) 20(8) 41(10.1) 0.338

Heart Rate, mean±
SD(beat/min.) 78.4± 14.1 77.6± 16.1 0.509

Sodium channel block-
ers, n(%)  85 (34)     - -

QT-interval–prolonging 
drugs, n(%)  190 (76)      - -

Selective serotonin 
reuptake inhibitors,n(%) 38 (15.2)    30 (7.5) 0.002

Tricyclic anti-
depressants, n(%)  40 (16)   25 (6.2) <0.001

A
nt

ip
sy

ch
ot

ic
s Clozapine, n(%)  150 (60)

- -

Olanzapine, n(%)  50 (20)

Aripiprazol, n(%)  15 (6)

Risperidon, n(%)  15 (6)

Quetiapine, n(%)  5 (2)

Table 2: Comparison of  ECG  parameters between Schizophrenia 
and Control Group

Schizophrenia 
Group (n:250)

Control 
Group

 (n:400)
p

Br
ug

ad
a Type 1, n(%) - -

0.320Type 2, n(%) 1(0.4)) 1(0.25)

Type 3, n(%) 2(0.8)) 1(0.25)

Mild Prolongation of 
QTc-interval, n(%) 31(12.4) 1(0.25) <0.001

Severe Prolongation of 
QTc-interval, n(%) 21(8.4) - <0.001

QTc duration, mean±SD 
(ms) 413.0 ± 31.4 390.4 ± 

23.1 <0.001

QRS duration, mean±SD 
(ms) 102.1 ± 24.1 92.3 ± 

14.1  0.003

fQRS, n(%) 50(20) 39 (9.8)  0.001

Heart Rate, mean±S-
D(beat/min.) 78.4 ± 14.1 77.6 ± 

16.1  0.509

QTc: Corrected QT, fQRS: Fragmented QRS

DISCUSSION
According to the results of our study; Th e Brugada ECG 
frequency was similar to schizophrenia patients and 
non-schizophrenia control group. Importantly, the prev-
alence of fQRS was signifi cantly higher in patients with 
schizophrenia compared to the control group. 

Previous studies have shown that schizophrenia patients 
have higher mortality secondary to sudden cardiac death 
and cardiac arrhythmia compared to the normal popula-
tion.5-6  Th e most important cause of this is considered to 
be the arrhythmogenic potential of the medications used 
and the possibility of genetic ion defects shown in this pa-
tient population that may aff ect cardiac electrophysiology.3 
Brugada syndrome is a rare clinical entity with high risk of 
sudden cardiac death1 and a study by Bloom et al. found 
high rates of Brugada syndrome among schizophrenia pa-
tients in their population (north Holland). Th ey suggested 
that the higher prevalence  of Brugada syndrome may be 
responsible for the increased mortality rate in schizophre-
nia patients.4 Bloom et al. identifi ed a higher incidence of 
sudden cardiac death in their study population. However 
the association between higher prevalence of Brugada syn-
drome and increased rate of sudden cardiac death was only 
an observation far from being just an established clinical 
cause-eff ect relationship.4 Again, Bloom et al. proposed 
that the antipsychotics especially Na channel blockers 
used by schizophrenia patients may provoke Brugada syn-
drome.4 Contrary to the results of the study of Bloom et al, 
schizophrenia patients using antipsychotics and Na chan-
nel blockers were not   found to have a higher prevalence of 
Brugada syndrome in our study. However, in line with the 
previous studies the QTc prolongation was identifi ed to be 
higher in our patient population.7-8

In the European countries such as Germany and Denmark, 
the prevalence of Brugada Pattern on ECG was low with 
the rates of <0.05% (<1 in 2000), while in Turkey it was re-
ported to be ≥0.05% (≥1 in 2000) (Type 1 Brugada pattern 
0.08%, Type 2-3 Brugada pattern 0.40%).[9] Th e study by 
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Bloom et al. revealed that the prevalence of Brugada syn-
drome among patients monitored for schizophrenia was 
higher than the control group (11.6% vs. 1.1% and 2.4%).4 
Although the prevalence of Brugada syndrome in Turkey 
is known to be higher compared to European countries10, 
the present study demonstrated that the prevalence of 
Brugada syndrome was not higher among schizophrenia 
patients when compared to controls in Turkey (p:0.320) 
contrary to the results of the study of Bloom et al. which 
was conducted in north Holland. Although Brugada syn-
drome is an autosomal inherited disease, it is known to oc-
cur 8-10 times more oft en in men compared to women.10 
In our study 52% of the patiens were male, while in the 
study by Bloom et al. this rate was 70.9%. Consequently 
the Brugada prevalence found in the study by Bloom et al. 
was very high and we believe that larger prospective stud-
ies are required to explain this diff erence.

Yap et al. found a weak correlation between the manifes-
tation of Brugada syndrome and increase in sudden car-
diac death risk with the use of sodium channel blockers.11 
In our study the prevalence of Brugada was not increased 
among schizophrenia patients, leading to the consider-
ation that there was no eff ect of the medications used. 
Previous studies of schizophrenia patients have focused 
on the fact that genetic variations in ion channels may af-
fect cardiac electrophysiology and may trigger arrhythmic 
deaths.1,3,4 Unfortunately we did not perform any genetic 
study in our research.

Many studies have shown that the presence of fQRS on 
ECG is related to myocardial fi brosis and and increases 
the risk of sudden cardiac death12 Many causes including 
cardiac ischemia, myocarditis or increased sympathetic 
activity may cause development of myocardial fi brosis.12-13 
Myocardial fi brosis disrupts the electrical activity of the 
heart and increases the risk of arrhythmic death.12-14 Th e 
antipsychotic medications used in the treatment of schiz-
ophrenia are known to cause myocarditis and increase 
sympathetic activity.15-16 In our study we found that the 

frequency of fQRS, which is a strong predictor of cardiac 
fi brosis was signifi cantly higher in patients with schizo-
phrenia. We suggest that this may be due to the cardiac 
eff ects of medications used or the neurohormonal changes 
in schizophrenia. fQRS, which is easy to assess with sur-
face ECG, shows electrical heterogeneity secondary to my-
ocardial fi brosis17 and may be benefi cial to predict sudden 
cardiac arrhythmias. We believe that it will be valuable to 
determine whether there is a correlation between presence 
of fQRS on ECG and mortality in patients with schizo-
phrenia with prospective studies. 

Study Limitations
Our study had a cross-sectional design with no prospec-
tive monitoring of patients. Patients were not monitored 
to show the correlation between presence of fQRS and 
mortality. Lack of echocardiographic evaluation, magnetic 
resonance imaging or histological assessment in order to 
demonstrate myocardial fi brosis can also be considered as 
a limitation.  Drug use of the patient group can also be 
considered as study limitations. However, the obligation of 
patients with schizophrenia to receive treatment is a part 
of their lives.

CONCLUSION
We found that the prevalence of Brugada ECG pattern was 
not higher in patients with schizophrenia. Many factors 
such as the low prevalence of Brugada syndrome in the 
general population, geography, genetics and sex may have 
aff ected the results of our study. Th e higher prevelance of 
fQRS in schizophrenia patients in our study leads to the 
consideration that myocardial involvement than the ge-
netic transmission may be more frequent in these subjects. 
For the use of fQRS as a marker of cardiac risk in schizo-
phrenia patients, there is a need for large scale studies in 
diff erent geographical regions. 



Sakarya Med J 2021;11(1):97-102  
BEKTAŞ et al., Brugada ECG and Fraqmented QRS in Patient with Schizophrenia

101

Disclosure statement
Th e authors declare that they have no competing interests.  

Confl ict of interest
Th e authors have no confl icts of interest to declare. 

Financial Disclosure
Th e authors declared that this study has received no fi nan-
cial support.

Ordu University ethic committee (03.06.2016, 
no:2016/54)



Sakarya Med J 2021;11(1):97-102  
BEKTAŞ et al., Brugada ECG and Fraqmented QRS in Patient with Schizophrenia

102

1. Soylu M, Duran Demir AD, Korkmaz Ş. Brugada Syndrome. Turk Kardiyol Dern Ars. 2003; 
31(4): 219-225.

2. Is Fragmented Qrs Associated with Th e Severity Of Carotid Artery Disease? Edem E. Reyha-
noğlu H. Sakarya Med J. 2018;8(2):279-284

3. Emul M, Kalelioglu T. Etiology of cardiovascular disease in patients with schizophrenia: 
current perspectives. Neuropsychiatr Dis Treat 2015; 11: 2493–503.

4. Blom MT, Cohen D, Seldenrijk A, Penninx BW, Nijpels G, Stehouwer CD et al. Brugada sy-
ndrome ECG is highly prevalent in schizophrenia. Circ Arrhythm Electrophysiol 2014;7:384-
91.

5. Saha S, Chant D, McGRath J. A systematic review of mortality in schizophrenia. Arch Gen 
Psychiatry. 2007;64:1123–31. 

6. Appleby L, Th omas S, Ferrier N, G Lewis, J Shaw, T Amos. Sudden unexplained death in 
psychiatric in-patients. Br J Psychiatry 2000;176:405–06.

7. Timour Q, Frassati D, Descotes J, Chevalier P, Christé G, ChahineM. Sudden death of cardi-
ac origin and psychotropic drugs. Front Pharmacol 2012;3: 76.

8. Ames D, Camm J, Cook P, P Falkai, C Gury, R Hurley, et al. Minimizing the risks associated 
with QTc prolongation in people with schizophrenia: A consensus statement by the Cardiac 
Safety in Schizophrenia Group. Australasian Psychiatry, 2002; 10: 2; 115-24

9. Postema PG. About Brugada syndrome and its prevalence. Europace 2012;14:925-8.

10. Alings M, Wilde A. Brugada syndrome: clinical data and suggested patho -physiological 
mechanism.Circulation 1999; 99: 666–73

11. Yap YG, Behr ER, Camm AJ. Drug-induced Brugada syndrome. Europace 2009;11:989–94
12. Pei J, Li N, Gao Y, Wang Z, Li X, Zhang Y et al. Th e J wave and fragmented QRS complexes 

in inferior leads associated with sudden cardiac death in patients with chronic heart failure. 
Europace 2012;14: 1180–87

13. O’Driscoll DM, Horne RS, Davey MJ, Sarah A Hope, Vicki Anderson, John Trinder, et al. 
Increased sympathetic activity in children with obstructive sleep apnea: cardiovascular imp-
lications. Sleep Med 2011;12: 483–88

14. Lecomte D, Fornes P, Fouret P, Nicolas G. Isolated myocardial fibrosis as a cause of sudden 
cardiac death and its possible relation to myocarditis. J Forensic Sci 1993; 3: 617-21 

15. Li JK, Yeung VT, Leung CM, Chow CC, Ko GT, So WY et al. Clozapine : a mimicry of 
phaeochromocytoma. Aust N Z Y Psychiatry1997;6: 889-91

16. Ronaldson KJ.Cardiovascular Disease in Clozapine-Treated Patients: Evidence, Mechanis-
msm and Management. CNS Drugs 2017; doi: 10.1007/s40263-017-0461-9. 

17. Sha, J, Zhang S, Tang M, Keping Chen, Xinran Zhao, Fangzheng Wang . Fragmented QRS is 
associated with all-cause mortality and ventricular arrhythmias in patient with idiopathic 
dilated cardiomyopathy. Ann Noninvasive Electrocardiol 2011; 16: 270-5

References


