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@®Rayetal NEngl)med 2009

typical 44,218 atypical 46,089 control 186,600 REM&EILMEED!) XU % 18 RS}

typical RR 1.99 (FHFELEZE 2.9/1,000 A £F)
atypical RR 2.26 (#HFEHZE 2.8/1,000 A\ %)

@ Murray-Thomas et al Cardiovascular Psychiatry and Neurology 2013

typical 115,491 atypical 67,901 control 544,726 non-user 193,920
F# MR BMI fEE THILE

MEMREFEREIIEEAICLERT RR 4.45 $AFEEZR 2.7/1,000 AL
non-user|ZEEART RR 5.76

typical FEFEEZR 3.8/1,000 AL
atypical MFEAEZE 2.1/1,000 AN
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@57 ANDERREL-FEKLTFEEE DHIEES2.9%. [REFHA11.8%
(MR EEHE CORESELAEREDN0.79%: —IEAODIHEIESRTEIL0.1-0.2%)

51 ATE|#& 559+94m% B 294 T 224

Cause of death M (%)
Cardiovascular disorders 32 (62.8%)
Myocardial infarction 27 (52.9%)
Myocarditis 3 (5.9%)
Dilated cardiomyopathy 1 (2.0%)
Hemopericardium 1 (2.0%)
Respiratory disorders 11(21.6%)
Pneumonia 6(11.8%)
Alrway obstruction 4 (7.8%)
Pulmonary embolus 1 (2.0%) N Sk
Neurological disorders 2 (39%) DIEEERFEEZTNUNDEE T, T,
Hemaorrhagic stroke 1 (2.0%) '|€EE'||L Djt'kﬁs Dj:'kafs m*i*EPé?éif%[if&L\
Brain tumor 1 (2.0%) (Ifeni P et al. Schizophrenia Research 2014)
Unexplained 6(11.8%)

O@EAREL. IR TREANMFESNT . RAFEAEZRAL TV -EEF10A (R EXRAEIR)
missense polymorphysm KCNQ1l 8A

KCNH2 6.A 21E{EF TIHFT D polymorphysm D FIE &H Y
(Kamei S et al Journal of Human Genetics 2014)
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(Vieweg WV et al Drugs Aging 2009)

30 M 050 DK EFEFERN 75718 ADFRE
( Whang W et al J Am Coll Cardiol 2009)

(R DRED) A% RS

MO DEICKADIEZEMASE  HR 3.34(95% Cl 2.03 to 5.50).
SSRI: HR 5.07 (95% Cl 1.73 to 14.8)
other antidepressant: HR 3.19(95% Cl: 0.92 to 11.00)
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g QTc=QT/RRY?2

RR interval

QT interval 25mm/sec

- QTOEREL. EFREIRVRVDAZEENAAI—H—ND—DLEEH
SN TS (BAXREUEERRFFAFEIRESZE HA>4C4E14 2005
(LLFICH E14))

- DEFDRDIBNCEBSBETORBZERLTINGEEZEZON TS

- BOBETOREMN/ENTNIX. DEETREBIROERENEES

- IRIBOEEHF VKT H=-HIZ. HmEXAANLNS

Bazett: QTc = QT /(RR)/2 (Bazett H, 1920)
Fridericia:  QTc=QT /(RR) /3 (Fridericia L, 1920)
Framingham: QTc= QT + 0.154 (1000 - RR) (Sagie A, 1992)

Hodges: QTc= QT + 105 (1/RR - 1) (Hodges MS, 1983)
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Drug-Induced Long QT in Adult Psychiatric
Inpatients: The 5-Year Cross-Sectional ECG Screening
Outcome in Psychiatry Study

Fran(_ois R. Girar‘d]n‘ M.D., M.Sc. Objective: The authors aimed to deter abnormal T wave morphology. Haloperi-
mine the prevalence of druginduced long  dol, sertindole, clotiapine, phenothiazines,

Marianne ch-Fabry Ph.D QT at admission to a public psychiatric fluoxetine, citalopram (induding escitalo-
' hospital and to document the associated  pram), and methadone were significantly

P factors using a cros-sedional approach. more frequent in patients with drug-
Patricia BCFFICY, M.D. Method: All ECG recordings over a Syear induced long QT. After adjustment for
. . . N hypokalermnia, HOV infedtion, HIV infedtion,

: riod were reviewed for druginduced lol ! ’ ' '
D'an Shah, M.D. pe u8 g and abnormal T wave morphology, the

QT (heart-rate corrected QT =500 ms and

certain or probable drug imputability) and effects of haloperidol, clotiapine, pheno-

asodated conditions. Patients with drug- thiazines, and ditalopram (induding escita-
induced long QT (N=62) were compared with lopram) remained statistially signifiant.

Pierre Dayer, M.D. a sample of patients with normal ECG Receiver operating characteristic curve anal-
vyus based on the number of endorsed

Jean-Michel Gaspoz, M.D., M.Sc.

=142

Girardin et al 2013 American Journal of Psychiatry
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Original Paper .

Pharmacotherapeutic Determinants for QTc Interval
Prolongation in Japanese Patients with Mood Disorder

Authors H. Okayasu', Y. Ozeki' *, K. Fujii', Y. Takano', Y. Saeki', H. Hori?, M. Horie®, T. Higuchi®, H. Kunugi®, K. Shimoda'

Affiliations ' Department of Psychiatry, Dokkyo Medical University School of Medicine, Mibu, Japan
?Department of Mental Disorder Research, National Institute of Neuroscience, National Center of Neurology and
Psychiatry, Tokyo, Japan
* Department of Cardiovascular and Respiratory Medicine, Shiga University of Medical Science, Shiga, Japan
“National Center Hospital, National Center of Neurology and Psychiatry, Tokyo, Japan

Okayasu et al Psychopharmacology 2012



Distribution of medication and dosage

Administrated drugs

No. of patients n=729 (%)

Mean dose (SD), mg

Antidepressants (dose: Imipramine eq.)
TCA (dose: Imipramine eq.)

non TCA (dose: Imipramine eq.)

Paroxetine

Milnacipran

Mianserin

Amoxapine

Fluvoxamine

Clomipramine

Trazodone

Amitriptyline

Nortriptyline

Imipramine

Maprotiline

Sertraline
Mood stabilizers

Carbamazepine

Sodium Valproate

Lithium
Antipsychotics (dose: chlorpromazine eq.)
Benzodiazepines (dose: diazepam eq.)

Antiparkinsonian drugs (dose: biperiden eq.)

502 (68.9)
230(31.6)

395(54.2)

129(17.7)

107(14.7)

106(14.5)
94(12.9)
70(9.6)
60(8.2)
56(7.7)
43(5.9)
28(3.8)
22(3.0)
21(2.9)
20(2.7)

27(3.7)
69(9.5)
86(11.8)

280(38.4)
530(72.7)
59(8.1)

125.9(84.1)
105.0(63.6)

98.9(61.9)

22.5(11.2)
84.7(37.0)
25.9(23.3)
84.9(47.4)
105.4(49.3)
98.2(51.4)
58.9(59.4)
77.9(46.5)
62.1(35.7)
77.5(64.3)
61.3(30.6)
53.8(26.0)

369.0(208.8)
491.3(272.1)
516.3(252.0)

176.7(230.9)
15.3(26.9)
2.3(1.4)

eq: equivalent; TCA: tricyclic antidepressant



QTc prolongation effect of each neurotropic drug

Forced entry model Stepwise selection model
Partial regression coefficient Partial regression coefficient
(95%CI) (95%CI)

age 0.23(0.11-0.35)** 0.21(0.09-0.33)**
sex 12.12(8.13-16.10)** 12.09(8.14-16.04)**
TCA (100mg) 5.23(2.00-8.46)** 5.41(2.21-8.61)**
non-TCA (100mg) 0.19(-2.73-3.11)
Chlorpromazine eq. (100mg) 1.39(0.04-2.74)* 1.38(0.22-2.54)*
Biperiden eq. (100mg) 0.09(-2.91-3.08)
Lithium(100mg) 0.15(-1.01-1.31)
Sodium Valproate (100mg) 0.63(-0.57-1.82)
Carbamazepine (100mg) -1.28(-3.76-1.20)
Diazepam eq. (1mg) 0.06(-0.03-0.14)

**: p<0.01, *: p<0.05
TCA: tricyclic antidepressant, eq: equivalent dose



QTc prolongation effect of each antidepressant

Foreced entry model

Partial regression coefficient

(95%ClI)

Stepwise selection model

Partial regression coefficient

(95%ClI)

Age
Sex (risk of female)
Lithium(100mg)

Sodium Valproate (100mg)
Carbamazepine (100mg)

Paroxetine (40mg)
Milnacipran (150mg)
Mianserin (60mg)
Amoxapine (150mg)
Fluvoxamine (150mg)

Clomipramine (120mg)

Trazodone (300mg)
Amitriptyline (150mg)
Nortriptyline (150mg)
Imipramine (150mg)
Maprotiline (150mg)
Sertraline (100mgQ)

0.19(0.07-0.31)**
11.9(7.92-15.87)**
0.61(-0.45-1.66)
0.79(-0.40-1.98)
-1.10(-3.53-1.33)
1.05(-6.97-9.07)
7.20(-1.55-15.94)
-5.38(-14.68-3.92)
-0.92(-9.78-7.93)
-6.55(-15.01-1.90)
18.43(10.75-26.11)*
23.93(-1.64-49.50)
18.28(4.68-31.87)**
12.75(-8.27-33.77)
-8.96(-25.83-7.91)
17.56(-7.86-42.98)
-0.34(-20.64-19.96)

0.19(0.07-0.31)**
11.56(7.64-15.48)**

16.77(9.27-24.27)**

16.03(2.65-29.41)*

**. p<0.01, *: p<0.05
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QT interval and antidepressant use: a cross sectional
study of electronic health records

OS] OPEN ACCESS
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| Overall effect of dose of antidepressant or methadone on corrected QT (QTc) interval 14-90 days after drug prescription in cohort
of 38 397 adult patients. Results are beta values (SE) from linear regression analysis

Drug Unadjusted model Adjusted modelt
SSRls:
Citalopram 0.02 (0.04) 0.10 (0.04)**

Escitalopram

0.60 (0.15)*

0.58 (0.15)***

Fluoxetine -0.01 (0.03) 0.07 (0.03)
Paroxetine -0.07 (0.07) 0.03 (0.07)
Sertraline -0.02 (0.01) 0.01 (0.01)
Other antidepressants:

Amitriptyline 0.10(0.03)"** 0.11 (0.03)**
Bupropion -0.03 (0.01)"* -0.02 (0.01)"
Duloxetine -0.00 (0.08) 0.02 (0.05)
Mirtazapine -0.22 (0.08)** -0.13 (0.08)
Martriptyline -0.01 (0.04) 0.04 (0.04)
Venlataxine 0.01 (0.01) 0.01 (0.01)

(Castro VM et al Bmj 2013)



Mean QTc (ms)

Mean QTc (ms)

Selective serotonin reuptake inhibitor or methadone

460
450
" M /\5—4\} M
430
420
10 20t 30 40 60t 10t 20t 10 40 60 80 10 20 30 40 60 25 50 75 100 150 200 3 5 10 15 20 30 40 50
Citalopram Escitalopram Fluoxetine Paroxetine Sertraline Methadone
(mg)* (mg)* (mg) (mg) (mg) (mg)*

Other antidepressant or methadone

: xm”\wmmﬂ

420
10 20 25 50t 75 100 75 100 150 200 300 20 30 60 7.5 15 30 45 10 20 25 30 50 75 25 37550 75 150225 3 5 10 15 20 30 40 50

Amitriptyline Bupropion Duloxetine Mirtazapine Nortriptyline Venlafaxine Methadone
(mg)* (mg)* (mg) (mg) (mg) (mg) (mg)*

* Dose a significant predictor of QTc in fully adjusted linear models at a=0.05
t QTc at specified dose is significantly different from that at prior dose in fully adjusted linear models at a=0.05

Mean (SD) corrected QT (QTc) interval recorded on electrocardiogram 14-90 days
after prescription of antidepressant or methadone, by drug dose

(Castro VM et al Bmj 2013)
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SSRI > placebo

TCA > SSRI

Figure 2. Effects of Selective Serotonin Reuptake Inhibitors on QTc When Compared to Placebo

Mean 95% (|
differencein | Standard Lower  Upper
Study N QTc, ms Error Limit Limit PValue
Edwards et al'” 20 5.00 5.96 —6.69 16.69 4019
FDA-18 120 8.50 0.09 8.33 867 <.001
FDA-28 120 18.50 0.09 18.33 18.67 <.001
FDA-3 (modeled)® 120 12.60 0.09 12.43 12.77 <.001
FDA-4%* 120 4.50 0.09 4.33 4.67 <.001
FDA-5% 120 10.70 0.09 10.53 1087 <.001
FDA-6 (modeled)* 120 6.60 0.09 6.43 6.77 <.001
Glassman et al” 369 3.00 0.02 2.95 3.05 <.001
Lesperance et al® 284 3.10 0.02 3.06 3.14 <.001
Nelson et al*! 1,466 -2.00 0.00 -2.00 -2.00 <.001
Robinson and Doogan' 27 -5.00 0.53 -6.05 —-395 <.001
Roose et al™® 87 9.00 0.38 8.26 9.74 <.001
Slavicek et al** 52 10.20 0.48 9.25 11.15 <.001
Strik et al'® 54 0.00 0.31 -0.61 0.61 1.0000
Total 3,079 6.10 1.34 3.47 8.73 <.001

-25.00

Abbreviations: FDA =US Food and Drug Administration, QTc =corrected QT interval.

Difference, Mean and 95% Cl

-12.50
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Higher in Control
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Figure 4. Effects of Individual Selective Serotonin Reuptake Inhibitors (SSRIs) on QTc When Compared to Placebo

Mean 95% Cl
Difference | Standard Lower  Upper P
SSRI Study N |inQTems|  Error Limit  Limit  Value Difference, Mean and 95% Cl
Citalopram FDA-1° 120 8.50 0.09 833 867 <.001 .
Citalopram FDA-2° 120 18.50 0.09 18.33 1867 <.001 3
Citalopram FDA-3 (modeled)® 120 12.60 0.09 1243 1277 <.001 [ |
Citalopram Lesperance et al® 284 3.10 0.02 3.06 314 <.001 B
Citalopram Slavicek et al** 52 10.20 048 9.25 1115 <.001
Citalopram 696 | 10.58 339 3.93 1723 0018 = a—
Escitalopram  FDA-4% 120 4.50 0.09 433 467  <.001 B
Escitalopram  FDA-5% 120 10.70 0.09 10.53 10,83 <.001
Escitalopram  FDA-6 (modeled)™ 120 6.60 0.09 643 974 <.001 [ ]
Escitalopram 360 727 1.82 378 10.83 <.0001 -
Fluoxetine Roose etal™ 81 9.00 0.38 8.26 1332 <.00 [ ]
Fluoxetine Strik et al' 54 0.00 031 —061 —3.95 1.0000 i
Fluoxetine 135 4.50 4.50 -432 1332 3176 e ——
Fluvoxamine  Robinson ad Doogan™ 27 —-5.00 0.53 —6.05 1669 <.001 L 3
Fluvoxamine 27 -5.00 0.53 —6.05 -3.95 <.0001 <>
Paroxetine Edwards et al” 20 5.00 5.96 —6.69 3.68 4019 ! )
Paroxetine MNelson et al*' 1,466 —2.00 0.00 -2.00 3.05 <.001 B
Paroxetine 1,486 -1.04 241 -5.76 3.68 6654 _—
Sertraline Glassman et al* 369 3.00 0.02 295 <.001 B
Sertraline 369 3.00 0.02 295 3.05 <.0001 |
-16.00 -8.00 0.00 8.00 16.00

Favors Active Favors Control

Abbreviations: FDA =US Food and Drug Administration, QTc=corrected QT interval.
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QTc prolongation and antipsychotic medications in a sample of 1017 patients
with schizophrenia
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Medication and rate of QTc prolongation in 1017 schizophrenic patients

prevalence of QTc
No. of Patients prolongation
n=1017(100 %) Mean Dose (SD), mg (male: > 470 ms,

female > 480 ms)

administrated drugs

Equivalent dose

CP eq. 875(86) 963.0 (879.0) 23 (2.6)
Diazepam eq. 672(66) 14.6 (14.6) 18 (2.7)
Biperiden eq. 645(63) 3.8 (2.2) 19 (2.9)
Mood stabilizer
CBZz T74(7) 478.9 (201.8) 3(4.1)
VPA 54(5) 650.0 (334.1) 1(1.9)
Lithium 47(5) 587.2 (199.6) 4 (8.5)
Antipsychotics
HPD 375(37) 15.9 (12.6) 16 (4.3)
CP 299(29) 190.5 (198.7) 9 (3.0)
LP 258(25) 91.9 (94.5) 14 (5.4)
Risperidone 248(24) 5.6 (3.7) 4 (1.6)
Zotepine 116(11) 179.9 (124.9) 3 (2.6)
Olanzapine 104(10) 15.6 (6.4) 0 (0.0)
Quetiapine 60(6) 375.5 (258.5) 0 (0.0)
Bromperidol 49(5) 10.7 (8.6) 0 (0.0)
Sultopride 49(5) 1032.9 (810.2) 10 (20.4)
HPD iv 47(5) 16.0 (10.5) 8 (17.0)



QTc prolongation effect of each antipsychotic by
linear regression model

Stepwise Selection

Forced Entry Model Model

Coefficient (95% CI) Coefficient (95% CI)

Age 0.19 (0.10 - 0.28)* 0.20 (0.11 - 0.29)*
Sex (risk of female) 3.22 (- 0.01 - 6.44)

HPD (2mg) 0.42 (0.09 - 0.76)

CP (100mg) 3.91 (2.69 - 5.13)* 3.82 (2.62 - 5.02)*
LP (100mg) 4.87 (2.14 - 7.60)* 4.65 (1.94 - 7.37)*
Risperidone (1mg) 0.07 (-0.47 - 0.61)

Zotepine (66mg) -0.36 (- 1.91 - 1.20)

Olanzapine (2.5mg) 0.30 (- 0.47 - 1.08)

Quetiapine (66mg) 0.11 (- 0.87 - 1.09)

Bromperidol (2mg) 0.08 (- 1.00 - 1.16)

Sultopride (200mg) 3.65 (2.48 - 4.82)* 3.56 (2.41-4.72)*
HPD iv (2mg) 3.16 (2.36 - 3.96)* 3.13(2.34 - 3.93)*

*p < 0.001



Comparative efficacy and tolerability of 15 antipsychotic
drugs in schizophrenia: a multiple-treatments meta-analysis

Stefan Leucht, Andrea Cipriani, Loukia Spineli, Dimitris Mavridis, Deniz Orey, Franziska Richter, Myrto Samara, Corrado Barbui, Rolf R Engel,
John R Geddes, Werner Kissling, Marko Paul Stapf, Bettina Ldssig, Georgia Salanti, John M Daw's|

|E QTc prolongation OR (95% Crl)

Lurasidone-0-10 (-0-21t0 0-01)  +—=—
Aripirazole 0-01 (-0-13 to 0-15) ——
Paliperidone 0-05 (-0-18 to 0-26) ¥ o
Haloperidol 0-11 (0-03 to 0-19) —a—

Quetiapine 0-17 (0-06 to 0-29) ——
Olanzapine 0-22 (0-11to 0-31) —a—
Risperidone 0-25 (0-15 to 0-36) ——
Asenapine 0-30 (-0-04 to 0-65) [ -
lloperidone 0-34 (0-22 to 0-46
Ziprasidone 0-41 (0-31 to 0-51
Amisulpride 0-66 (0-39 to 0-91) [ o

)
)

Sertindole 0-90 (0-76 to 1-02) ——
Clozapine NA
Chlopromazine NA
Zotepine NA

| | |
-0-5 0 0-5 1

+— — >
More QTc prolongation with placebo More QTc prolongation with active drug

(Leucht S et al Lancet 2013)



QTcERADEFHFE

AF TFE (%)
Flin 6.2
HPD iv 4.9
Chlorpromazine 4.1
Sultopride 3.7
Levomepromazine 1.9
Haloperidol 1.4

16.5
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QT Is Longer in Drug-Free Patients with Schizophrenia
Compared with Age-Matched Healthy Subjects CrossMarl

Kumiko Fujii', Yuji Ozeki'?*, Hiroaki Okayasu’, Yumiko Takano', Takahiro Shinozaki', Hiroaki Hori?,
Masami Orui®, Minoru Horie®, Hiroshi Kunugi?, Kazutaka Shimoda'

1 Department of Psychiatry, Dokkyo Medical University School of Medicine, Tochigi, Japan, 2 Department of Mental Disorder Research, National Institute of Neuroscience,
Mational Center of Neurology and Psychiatry, Tokya, Japan, 3 Department of Health Care, Dokkyo Medical University School of Medicine, Tochigi, Japan, 4 Department of
Cardiovascular and Respiratory Medicine, Shiga University School of Medical Science, Shiga, Japan

Abstract

The potassium voltage-gated channel KCNH2 is a well-known gene in which mutations induce familial QT interval
prolongation. KCNH2 is suggested to be a risk gene for schizophrenia. Additionally, the disturbance of autonomic control,
which affects the QT interval, is known in schizophrenia. Therefore, we speculate that schizophrenic patients have
characteristic features in terms of the QT interval in addition to the effect of antipsychotic medication. The QT interval of
patients with schizophrenia not receiving antipsychotics (n =85) was compared with that of patients with schizophrenia
receiving relatively large doses of antipsychotics (n=85) and healthy volunteers (n=85). The QT interval was corrected
using four methods (Bazett, Fridericia, Framingham or Hodges method). In ANCOVA with age and heart rate as covariates,
patients not receiving antipsychotic treatment had longer QT intervals than did the healthy volunteers, but antipsychotics
prolonged the QT interval regardless of the correction method used (P<<0.01). Schizophrenic patients with and without
medication had a significantly higher mean heart rate than did the healthy volunteers, with no obvious sex-related
differences in the QT interval. The QT interval prolongation may be manifestation of a certain biological feature of
schizophrenia.
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Table 3. Demographic data of participants whose heart rate is less than 90 beats per minutes.

Normal control Schizophrenia (drug free) Schizophrenia (medication)
N 83 55 65
Chlorpromazine equivalent daily dose (SD):mg/day _ 0 1654.2(1313.7)
Male(n, %) 37(45) 24(44) 31(48)
Age, years (SD) 42.4(5.5) 40.4(14.2) 40.3(14.3)
Smoking (n, %)* 19(45) 23(42) 28(43)
Pulse, beat per minute (SD)** 63.3(7.8) 68.9(11.9) 73.4(11.0)
QTcB (SD)":msec 390.5(21.3) 408.8(25.2) 427.1(28.9)
QTcFri (SD)":msec 387.5(18.5) 400.6(26.5) 414.0(29.8)
QTcFra (SD)":msec 387.5(18.8) 401.4(24.7) 414.7(27.5)
QTcH (SD)":msec 387.5(18.0) 401.4(26.1) 413.2(28.1)

Pulse<<90.

Statistically Significant *p<C.05; **p<C.01 by one-way ANOVA
Statistically Significant "p<<.01 by ANCOVA.
doi:10.1371/journal.pone.0098555.t003
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DFHDEEAROBSBDIESDEERAHIENTE., QTRIRETIEF AL
TEHWEILEATRET T RIT HEMNTES(Brugada SyndromeXohypertrophic
cardiomyopathy CEHr&HY))

(Barbhaiy C et al Pacing and Clinical Electrophysiology 2013)
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iginal Article

Brugada Syndrome ECG Is Highly
Prevalent in Schizophrenia
Marieke T. Blom, MA, MSE: Dan Cohen, MD, PhD; Adrie Seldenrijk, MSc, PhD;

Brenda W.J.H. Penninx, MSc, PhD: Giel Nijpels, MD, PhD;
Coen D.A. Stehouwer, MD, PhD; Jacqueline M. Dekker, MSc, PhD; Hanno L. Tan, MD, PhD

Background—The causes of increased risk of sudden cardiac death in schizophrenia are not resolved. We aimed to establish

(1) whether ECG markers of sudden cardiac death risk, in particular Brugada-ECG pattern, are more prevalent among
patients with schizophrenia, and (2) whether increased prevalence of these ECG markers in schizophrenia is explained by
confounding factors, notably sodium channel-blocking medication.

Methoeds and Results—In a cross-sectional study, we analyzed ECGs of a cohort of 275 patients with schizophrenia, along

with medication use. We determined whether Brugada-ECG was present and assessed standard ECG measures (heart
rate, PQ-, QRS-, and QT intervals). We compared the findings with nonschizophrenic individuals of comparable age (the
Netherlands Study of Depression and Anxiety [NESDA] cohort; N=179) and, to account for assumed increased aging
rate in schizophrenia, with individuals 20 years older (Hoorn cohort; n=1168), using multivariate regression models.
Brugada-ECG was significantly more prevalent in the schizophrenia cohort (11.6%) compared with NESDA controls
(1.1%) or Hoorn controls (2.4%). Moreover, patients with schizophrenia had longer QT-intervals (410.9 versus 393.1
and 401.9 ms; both P<0.05), increased proportion of mild or severe QTc prolongation (13.1% and 5.8% versus 3.4% and
0.0% [NESDA], versus 5.1 and 2.8% [Hoom]), and higher heart rates (80.8 versus 61.7 and 68.0 beats per minute; both
P<0.05). The prevalence of Brugada-ECG was still increased (9.6%) when patients with schizophrenia without sodium

channel-blocking medication were compared with either of the control cohorts.
Conelusions—Brugada-ECG has increased prevalence among patients with schizophrenia. This association is not explained
by the use of sodium channel-blocking medication. (Cire Arrhythm Electrophysiol. 2014;7:384-391.)

Key Words: Brugada Syndrome m electrocardiography m schizophrenia

atients with severe mental illness have 14 to 32 years

reduced life expectancy.' Schizophrenia is associated with
increased standardized mortality ratios for all-cause death.?
cardiovascular death,’ and sudden cardiac death (SCD).*
The causes for SCD risk in schizophrenia are unresolved.®
SCD is mostly caused by lethal cardiac arrhythmias result-
ing from disrupted cardiac electrophysiology (depolarization

individuals.” The possibility that inherited factors are also rel-
evant has so far received less recognition.

Editorial see p 365
Clinical Perspective on p 391

These considerations prompted us to conduct the pres-
ent study. We systematically compared ECGs of a cohort of
patients with schizophrenia to ECGs of 2 cohorts of non-
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