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Background: Antipsychotics are a class of medications that are primarily used for treatment of
psychosis especially schizophrenia. The most common cardio-toxic features of antipsychotics overdose
are tachycardia, hypotension, and prolonged corrected QT interval. Aim: This study aimed at
assessment of ECG changes utilization as a predictor of major outcome events in antipsychotic
poisoned patients. Patients and methods: This prospective observational study was conducted at
Tanta Poison Control Unit on 43 patients of both sexes with antipsychotics poisoning. For each patient,
socio-demographic and toxicological data were collected, physical examination was performed, and
routine investigations were measured. Electrocardiogram was done, and corrected QT was calculated.
The severity of symptoms and signs of antipsychotics poisoning and related ECG changes were graded
according to poisoning severity score. Results: This study revealed significant association between
ECG grading and each of seizures, ICU admission, and in-hospital mortality. Significant association
was also detected between corrected QT interval and ICU admission. Conclusion: It was concluded
that, ECG changes could be used to predict mortality and magjor outcome events in antipsychotics
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Introduction

ntipsychotics are groups of medications that

constitute the main treatment of schizophrenia

(Laly & MacCabe, 2015). Additionaly, they
are also approved as an adjuvant for treatment of
bipolar disorders and major depressiveillness (Leslie et
al., 2009).

Antipsychotics are classified into typical (first
generation) and atypical (second generation) groups.
Chlorpromazine was the first antipsychotics drug
introduced to the market in 1952, and then many
antipsychotics had been developed. Meanwhile,
clozapine was produced in 1990 as the first second
generation atypical antipsychotics. More progression in
schizophrenia treatment was marked in 2002 after the
release of the third generation of antipsychotics
(aripiprazole) which was approved by the U.S FDA
(United Stated Food and Drug Administration) (Grady
et al., 2003 and Li, 2016).

Typical antipsychotics exert their effect
through antagonizing mesolimbic-dopamine D
receptors, while, atypical antipsychotics block both D>
and corticolimbic serotonin 5-HT receptors. The new
atypical antipsychotics have minimal incidence of
extrapyramidal syndrome and treat positive and
negative symptoms of schizophrenia. At the same time,
these agents have some toxic effects such as prolonged
corrected QT (QTc) interval, weight gain, and glucose

intolerance (Denys & de Haan, 2008 and Rasimas
& Liebelt, 2012).

According to National Poison Data System,
antipsychotics were found to be one of the most
frequently five substances responsible for human
poisoning. Furthermore, sedative
hypnotics/antipsychotics poisoning increased rapidly to
congtitute 10.7% of acute poisoned cases recorded in
2017 (Gummin et a., 2017). Acute antipsychotics
overdose results in a variety of life-threatening toxic
manifestations involving different systems. However,
cardiovascular together with central nervous system
manifestations are known to be the most serious. The
most frequently reported cardio-toxic characteristics
are tachycardia, hypotension, and prolonged QTc
interval. Agitation and sedation that may extend to
coma are pronounced in overdose. In addition,
anticholinergic manifestations, seizures and neuroleptic
malignant syndrome may occur (Minns & Clark,
2012).

In absence of specific antidote, treatment of
acute anti psychotics poisoning is based mainly on good

supportive measures. However, intensive care
unit (ICU) admission may be required especially when
cardio-respiratory instability and other major organ
involvement are present or anticipated (Finn et al.,
2009 and Levine & Ruha, 2012).
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According to the current increase in
antipsychotics prescription, the clinicians confront
more cases of antipsychotics poisoning in clinical
practice. Thus, predicting magor outcomes in such
poisoned patients is important to guide management
priorities for better outcome (Meli et al., 2014 and
Bhandari et a., 2018). The dsandard 12-lead
electrocardiogram (ECG) is an available, inexpensive
and non-invasive bedside test (Isiguzo et a., 2017).
Hence, the aim of this study was to assess the ability to
utilize ECG changes in patients with antipsychotics
intoxication as a simple tool for prediction of in-
hospital mortality and major outcome events.
Patients and methods
This prospective observational study was conducted at
Poison Control Unit, Emergency Hospital, Tanta
University. It was approved by the Research Ethical
Committee, Faculty of Medicine, Tanta University. All
participants received detailed information concerning
aim of research work, and informed consent was
obtained from each participant or his/her relatives prior
to commencement of the study. Personal and medical
data of the patients were recorded. Coding system was
used to maintain privacy and confidentiality of data
and records.

Inclusion criteria:

All patients aged 12 years or more admitted to
Tanta Poison Control Unit with history and/or
manifestations of antipsychotics toxicity throughout the
period from the 1% of January, 2017 to the end of
December, 2017 were included in this study.

Exclusion criteria:

Patients with any pre-existing chronic diseases
such as cardiac, hepatic, renal hypertension, and
diabetes, aso, patients who received any unreported
medical treatment before admission and patients of
mixed drug ingestion were excluded.

Diagnosis of antipsychotics poisoning was
based on  history and/or manifestations of
antipsychotics toxicity. A standard sheet was
conducted to record complete clinical assessment of
each patient. The following data were recorded for
each patient; Socio-demographic data including age,
gender, residence, marital state, date and time of
admission. Past medical history including history of
chronic systemic illness; diabetes, hypertension,
cardiac, renal, liver or other diseases and history_of
psychiatric__illness _or _ receiving _any _psychiatric
treatment were recorded. Pre-hospital care: if there
was any intervention occurred before reaching the
hospital. Toxicological data including name of drug
(scientific name), drug form, route of intake, dose of
drug taken, manner of poisoning, time passed from
drug intake till hospital admission (delay time).

Complete clinical examination  was
performed for all patients including assessment of level
of consciousness by Glasgow coma scale (GCYS), vital
signs, general examination and systemic examination.
Laboratory investigations including liver enzymes
(AST, ALT), kidney function tests (blood urea, serum
creatinine), complete blood count (CBC), random
blood glucose level, sodium (Na) and potassum (K)
levels, arterial blood gas anadysis (ABG) were

measured for al patients at admission and before
treatment.

The severity of symptoms and signs of
antipsychotics poisoning was graded according to
WHO International Program on Chemical Safety-
Poisoning Severity Scale (IPCS-PSS) adopted from
Persson et a. (1998) into:

- Nonegrade: no symptoms or signs.
- Minor grade mild, transient and
spontaneously resolving symptoms; vomiting,

pain, breathlessness, drowsiness, mild

extrapyramidal Ssymptoms, mild
anticholinergic symptoms, mild transient
hypo/hypertension, mild acid-base

disturbances (HCOs~15-20 mmol/L, pH ~
7.25-7.32 or 7.50-7.59) and hyperthermia of
short duration.

- Moderate grade: pronounced or prolonged
symptoms or signs, vomiting, pain,
congtipation, hypoxemia requiring extra
oxygen, unconsciousness with appropriate
response to pain, confusion, agitation,
delirium, infrequent local or generalized
seizures, pronounced extrapyramidal
symptoms, pronounced anticholinergic
symptoms, pronounced hypo/hypertension,
pronounced acid-base disturbances (HCOs
~10-14 mmol/L, pH ~7.15-7.24), pronounced
electrolytes disturbances (K* 2.5-2.9 mmol/L)
and hyperthermia of longer duration.

- Severe grade: severe or life-threatening
symptoms or signs; pneumonia, deep coma
with inappropriate response to pain or
unresponsive to pain, respiratory depression
with insufficiency, extreme agitation, shock.
Electrocardiogram  was  recorded  on
admission, every 6 hours and when an
abnormality was observed on cardiac monitor.
ECGs were interpreted by a cardiologist, who
was blinded to our study hypothesis and
patients' data. The ECG was analyzed for rate,
rhythm, axis, voltage, ST and T wave
abnormalities, conduction defects, PR interval.
Corrected QT interva was estimated
according to Bazett's formula; QTc = QT/VRR
(normally up to 440 milliseconds).
Echocardiogram was done as soon as possible
after admission. ECG changes induced by
antipsychotics  poisoning were graded
according to IPCS-PSS (Persson et al., 1998)
into:

- Minor; Isolated  extrasystoles,  sinus
tachycardia (HR ~> 100-140 in adults).

- Moderate; Sinus tachycardia (HR ~140-180
in adults), frequent extrasystoles, atrial
fibrillation/flutter, AV-block I-Il, prolonged
QRS and QTc-time, repolarization
abnormalities, myocardial ischaemia.

- Severe; severe sinus tachycardia (HR ~>180
in adults), lifethreatening  ventricular
dysrythmias, AV  block [lI, asystole,
myocardial infarction.
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Outcome measures:

Finally, outcome measures were recorded
including primary outcome; in-hospital mortality, and
other major outcome events including; seizures, 1CU
admission, need for mechanical ventilation and also
total hospitalization period.

Statistical analysis

For quantitative data, the Shapiro-Wilk test
for normality was performed. For normally distributed
data, values were expressed as mean + standard
deviation and Independent samples T test was
performed for comparison between two groups. For
data that were not normally distributed median and
interquartile range (expressed as 25M-75M percentiles)
were caculated and Mann-Whitney test (for
comparison between two groups), Kruskal-Wallis test
(for comparison between more than two groups), or
Jonckheere-Terpstra test (a non-parametric test for
comparison between categories of ordinal data) were
used as appropriate. For qualitative data, Pearson's Chi
square, Fisher's exact or Fisher-Freeman-Halton Exact
tests were used to examine association between two
variables. Significance was adopted at p < 0.05 for
interpretation of results of tests (Dawson-Saunders &
Trapp, 2001).

Results

During the study period, forty three patients have
fulfilled the inclusion criteria and have accepted study
participation. Their ages ranged between 15 and 42
years with mean age 24.9 £ 6.9 years; more than half of
them were females (65.1 %) while males represented
34.9 % of cases. Most of the studied patients were from
urban areas (74.4%) and were single (67.4%).
Moreover, 39.5% of patients gave past history of
psychiatric illness and were receiving psychiatric
treatment. Concerning the toxicological findings, this
study revealed that, al studied patients were in suicidal
attempts, no accidental exposure was recorded.
Similarly, oral route was registered in al cases and
67.44% of cases were intoxicated with atypical
antipsychotics. The median ingested dose of
antipsychotics was 750 mg and the recorded delay time
ranged from 0.5 - 23.0 hours with median of 4 hours.
Socio-demographic characteristics and toxicological
findings of the participant patients were illustrated in
table (1).

Clinica findings of the studied patients were
demonstrated in table (2). It showed that cases with
minor, moderate and severe antipsychotics toxicity
were observed in 37.2%, 20.9 % 27.9% respectively,
while 14% were asymptomatic. At discharge time, 93%
improved and 7% died. During their hospital stay, 14%
suffered from seizures, 39.5% were admitted to ICU;
out of them 11.6% required intubation and mechanical
ventilation assistance; among those patients, 7% died.
The median hospitalization period was 30 hours (table
2).

Electrocardiographic examination reveaed
normal ECG in 20.9%, meanwhile, ECG changes were
recorded in 79.1%; among those patients 11.6% were

presented with minor ECG changes, 48.8% with
moderate ECG changes and 18.6% presented with
severe ECG changes as demonstrated in table (2). ECG
changes recorded in our study included sinus
tachycardia in 62.8%, prolonged QTc was verified in
55.8%, flat T-wave was recorded in 11.6%, while,
inverted T-wave was found in 6.98%. Figures (1, 2 and
3) illustrated examples of reported ECG changes in the
current study.

Table (3) revealed that, there was no
significant statistical association could be detected
between grading of ECG changes and any of socio-
demographic data (age, gender, residence, marita
status), past psychiatric history, type of antipsychotic
drug, ingested dose of antipsychotics, need for
mechanical ventilation or hospitalization period. While,
severity of antipsychotics poisoning, delay time and
some major outcome events including seizures, I1CU
admission and in-hospital mortality registered
significant statistical association with grading of ECG
changes.

It should be noted that, among patients
suffered from seizures (13.9%); 9.3% patients
registered severe ECG grading while 4.6% recorded
moderate grade ECG changes. Chloropromazine,
haloperidol and clozapine were the antipsychotic drugs
induced seizures. Out of the ICU admitted patients
(39.5%); 18.6% were graded as severe ECG changes
and 20.9% were graded as moderate ECG changes.
Also, patients who required intubation and mechanical
ventilation assistance (11.6%) showed moderate grade
ECG changes in 4.7% patients and severe grade ECG
changes in 6.9%. On the other hand, al dead patients
registered severe grade ECG changes as illustrated in
table (3).

The studied group revealed mean QTc interval
of 485 + 51 milliseconds (range 410 - 590
milliseconds) as described in table (2). Prolonged QTc
interval was found in 55.8%. Out of those patients;
23.2% were graded as severe antipsychotics PSS, 9.3%
were graded as moderate, 16.4% were graded as minor,
while, 6.9% recorded none grade antipsychotics PSS
(table 4).

In-hospital mortality, seizures and need for
mechanical ventilation were noticed in patients with
prolonged QTc interval rather than in patients with
normal QTc interval. Similarly, hospitalization period
was much longer in patients with prolonged QTc
interval rather than in patients with normal QTc
interval. However, no significant statistical association
was perceived between QTc interval and any of socio-
demographic data, toxicological data, past psychiatric
history, mortality, seizures, need for mechanical
ventilation or hospitalization period. On the other hand,
significant statistical associations were detected
between QTc interva and both of severity of
antipsychotics poisoning and need for ICU admission
as shown in table (4).
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Table (1): Statistical analysis of socio-demographic and toxicological findings of the antipsychotics poisoned

patients (n=43)

Characteristic variables N %
Gender Male > =
Female 28 65.1
Residence Urban 52 .
Rural 11 25.6
, Single 29 67.4
Marital status Married 14 32.6
Past psychiatric history T\lis ;Z ggg
Type of antipsychotic drug ;t{/%ccal;al ;g 2;4512
Range 15.0- 42.0
Age (years) Mean + SD 249+ 6.9
Range 16 - 3000
Ingested dose (mg) Median (IOR) 750(240 - 1200)
] Range 0.5-23.0
Delay time (hours) Median (IQR) 4.0 (2.0- 8.0)

n; number, mg; milligram, SD; standard deviation, IQR; inter-quartile range.

Table (2): Statistical analysis of clinical findings of the antipsychotics poisoned patients (humber =43)

Characteristic variables

%

N
PSS - Antipsychotics None 6 14.0
grading Minor 16 37.2
Moderate 9 20.9
Severe 12 27.9
Fatal 0 0.00
PSS- ECG grading None 9 20.9
Minor 5 11.6
Moderate 21 48.8
Severe 8 18.6
Fatal 0 0.00
Outcome? Seizures 6 14.0
ICU admission 17 39.5
Mechanical ventilation 5 11.6
Mortality 3 7.0
QTc (milliseconds) Range 410 - 590
Mean + SD 485+ 51
Hospitalization period Range 3.0-114.0
(hours) Median (IQR) 30.0(12.0 - 48.0)

& Qutcome is not mutually exclusive, n; number, PSS, poisoning severity score, ECG; electrocardiogram, 1CU;

intensive care unit, SD; standard deviation, IQR; inter-quartile range, QTc; corrected QT.
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Table (3): Statistical analysis of ECG grading against socio-demographic, toxicological and clinical data of
antipsychotics poisoned patients (number = 43)

ECG grading Tests of significance
None | Minor |Moderate| Severe | Test statistic p
Age Median 27.0 34.0 23.0 225 | g =346.500 0403
Gender Mae 2 1(20.0) | 9(429) |3(375) | X2=1735 0.665 (mc)
(22.2)
Female 7 4(80.0) | 12(57.1) | 5(62.5)
(77.8)
Residence Urban 7 3(60.0) | 17 (81.0) | 5(62.5) | X2=1.667 657 (Mo
(77.8)
Rural 2 2(40.0)| 4(19.0) |3(37.5)
(22.2)
Marital status Single 8 2(40.0)| 12(57.1) | 7(87.5) | X2=6.080 0.115 (mg
(88.9)
Married 1 3(60.0) | 9(429) |1(125)
(11.1)
Past psychiatric history 1 3(60.0) | 10(47.6) | 3(37.5)| X?=4.506 0.236 (Mo
(11.1)
Antipsychoticstype | Typica 2 0(0.0) | 7(33.3) |5(625)| X?=6.124 0.110 (mo
(22.2)
Atypical 7 5 14 (66.7) | 3(37.5)
(77.8) | (100.0)
Ingested dose (mQ) Median 600.0 | 1000.0 625.0 775.0 | ;s =252.500 0.198
Delay time (hours) Median 4.0 3.0 4.0 11.0 0.038* mn
r=401.000 P none-severe =
0.033*
P mila-
severe=0.016*
P mod-severe =
0.006*
PSS-Antipsychotics None 3 0(0.0) | 3(14.3) | 0(0.0)
grading (33.3) a=2.044 0.041* (n
Minor 6 3(60.0) | 7(33.3) | 0(0.0)
(66.7)
Moderate 0(0.0)|2(40.0) | 5(23.8) | 2(25.0)
Severe 0(0.0)| 0(0.0) | 6(286) |6(75.0
Outcome? Seizures 0(0.0)| 0(0.0) | 2(95 |4(50.0 X% pn = 0.028* (Mg
7.731
ICU admission 0(0.0)| 0(0.0) | 9(42.9 8 X2 = <0.001* (Mg
(100.0) 21.961
Mechanical 0(0.0)| 0(0.0) | 2(9.5) |3(37.5) | X?Fw =.953 0.090 (Mo
ventilation
Mortality 0(0.0)| 0(0.0) | 0(0.0) |3(37.5 X% ppn = 0.005* (o
8.312
Hospitalization period (M edian; hours) 7.5 18.0 30.0 79.5 =366.500 0.198 @)

& Qutcome is not mutually exclusive, * Sgnificant at p <0.05., mg; milligram, PSS, poisoning severity score, I1CU;
intensive care unit, X? gy : Fisher-Freeman-Halton exact test,X% Pearson's Chi sguare test, MC: Monte Carlo
significance, JT: Jonckheere-Terpstra test.
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Table (4): Statistical analysis of QTc against socio-demographic and toxicological data, clinical findings and
outcome of antipsychotics poisoned patients (humber=43)

QTc Tests of significance
normal prolonged Test statistic p
Age Mean 26.0 24.1 t=0.859 0.398
Gender Male 5(26.3) 10 (41.7) X2=1.100 0.294
Female 14 (73.7) 14 (58.3)
Residence Urban 13 (68.4) 19 (79.2) X2=0.643 0.495
Rural 6 (31.6) 5(20.8)
Marital status Single 12 (63.2) 17 (70.8) X2=0.285 0.745
Married 7 (36.8) 7(29.2)
Past psychiatric history | Yes 6 (31.6) 11 (45.8) X2=0.901 0.369
Antipsychoticstype Typica 6 (31.6) 8(33.3) X?2=0.015 0.903
Atypical 13 (68.4) 16 (66.7)
I ngested dose (mg) Median 750.0 712.5 Zyw=0.416 0.677
Delay time (hours) Median 4.0 4.5 Zmw=1.476 0.140
PSS-Antipsychotics None 3(15.8) 3(12.5)
grading Minor 9 (47.4) 7(29.2) X2pn = <0.001*
Moderate 5(26.3) 4(16.7) 26.781
Severe 2(10.5) 10 (41.7)
Outcome? Seizures 1(5.3) 5(20.8) FE 0.205
ICU admission 4(21.1) 13 (54.2) X2=4.864 0.027*
Mechanical 1(5.3) 4(16.7) FE 0.363
ventilation
Mortality 1(5.3) 2(8.3) FE 1.000
Hospitalization period 19.0 345 Zaw=1.824 0.068
(Median; hours)

& Qutcome is not mutually exclusive. * Sgnificant at p <0.05, mg; milligram, PSS, poisoning severity score, |CU;
intensive care unit, X? gy ¢ Fisher-Freeman-Halton exact test, X?: Pearson's Chi square test, FE: Fisher's exact test, t:
Independent samples T test,Zuw: Mann-Whitney test.

Fig. (1): An ECG of a male patient (26 years) attempted acute
suicidal ingestion of olanzapine overdose presented 12 hours after
ingestion showing prolonged QTc (535 msec.; < ) (rate: 74
beat/min, regular).
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Fig. (2): An ECG of a male patient (19 years) attempted suicidal ingestion of risperidone overdose
presented 4 hour s after ingestion showing sinustachycardia (rate: 122 beat/min, regular).

Fig. (3): An ECG of a male patient (40 years) attempted suicidal ingestion
of clozapine overdose presented 8 hours after ingestion with flat T wavein
lead II ( —) (rate: 100 beat/min, regular).

Discussion

Typical antipsychotics have been used for more than a
half century in the treatment of different psychotic
disorders. However, because of their extrapyramidal
manifestations and well-established cardiovascular
toxicity, atypical antipsychotics were developed in
1990s. Unfortunately, there is increasing number of
reports  demonstrating  atypical  antipsychotics
associated potential toxic cardiac effects (Pal &
Vaeria, 2004).

In clinical toxicology practice, ECG findings
may reflect myocardial status, ion channels condition,
and adrenergic tone aternation (Christopher & Alex,
2012). The current study was designed to assess the
ability to utilize ECG changes in patients with
antipsychotics intoxication as a simple tool for
prediction of in-hospital mortality and other major
outcome events.

Socio-demographic data of the current study
revealed that, the mean age of the participants was 24.9
years, al cases dleged suicida ingestion of
antipsychotic drugs. Many studies reported the
predominance of intentional poisoning in young adults
(Batraet al., 2003 and Ngo et al., 2008) and attributed
that to the increased stressful factors nowadays
specially in young adults like facing relationship,
family, job and/or social problems (Singh &
Unnikrishnan, 2006 and Bronstein et a., 2009).
Additionally, Finn et a. (2009) demonstrated that
antipsychotics are often ingested in suicidal attempts.

This study demonstrated that the majority of
cases were females (65.1%). This was in accordance
with other studies (Georgiev et a., 2015; Borg et al.,
2016 and Toft et d., 2017). The explanation of this
result was the concept that females use self-poisoning
as a mean of deliberate self-harm rather than males
who adopt highly violent methods for suicidal attempt
(Boukatta et al., 2014 and Shojaei et al., 2014). Other
explanations could be cultura reasons such as
decreased self estimation due to low rate of
employment in females, personal freedom repression
whether by parents or oppressive husband, also,
marriage at a young age with deprivation from having a
career (Bilgin et a., 2007).

Regarding residence, it was demonstrated that
most of our cases were from urban areas (74.4%).
Similar results were demonstrated by Anthony &
Kulkarni (2012) who reported that poisoning in urban
areas were significantly higher than rural areas. This
finding was aso confirmed by Qin (2005) who
reported that, people living in more urbanized areas are
at a higher risk of suicide than people live in less
urbanized areas. Moreover, Hammad and his
colleagues (2016) explained this by the availability of
pharmaceutical agents in urban areas where they are
used in suicide more than pesticides which are usually
used in rura area. In addition, Al-Mohamadi et a.
(2013) reported that in our culture, 89.5% of
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pharmacies sell antipsychotics simply without even
asking about doctor’s prescription.

In the present study, 67.4% of the participants
were single. This was in accordance with data obtained
by Robustelli et al. (2015) who reported that, the
incidence of suicidal poisoning is more frequent in
singleindividuals.

In the current study, atypical antipsychotics
were more frequently encountered than typical
antipsychotics which coincided with the results of
Berling et al. (2016). This could be explained by the
fact that, atypical antipsychotics are widely prescribed
by physicians making them a common cause of acute
poisoning (Slim et al., 2016). Median of delay time
was 4 hours. Generally, time between toxin exposure
and seeking medical advice depends on the nature of
poisoning, awareness of the family by toxicity,
availability of transportation and distance of hospitals
from the place of poisoning occurrence (Peranantham
etal., 2014).

Regarding antipsychotics PSS grading, the
current study showed 37.2% of cases were graded as
minor followed by 27.9% were severe, then 20.9% of
cases represented moderate grade, finally, cases who
represented none grade (14%) were the least and no
fatalities were recorded. Additionally, ECG changes
were recorded in 79.1% of our studied patients. These
results disagreed with the results of Hammad et al.
(2016) who reported that most of cases in their study
were graded as either moderate, none or minor PSS
grading respectively, while cases that were graded as
severe or fatal represented only 1.7% for each one.
Similarly, they reported lower incidence (33.4%) of
ECG changes, which could be attributed to the fact that
the selected cases in their study seemed to be mild to
moderate overdose. Unlike our study which revealed a
higher incidence of moderate and severe cases.
Meanwhile,  different literatures  demonstrated
occurrence of ECG changes in both typical and atypical
antipsychotics overdose (Tan et a., 2009 and Meli et
al., 2014).

The most common ECG changes reported in
the present study included sinus tachycardia and
prolonged QTc. These results were similar to the
findings observed by Minns & Clark, (2012) and Borg
et a. (2016). Sinus tachycardia is mediated by
muscarinic  (M1), antihistaminic (Hy) and o
adrenoceptor antagonism properties of antipsychotics
(Rasimas & Liebelt, 2012 and Nincevic et 4d.,
2017). However, prolonged QTc is caused by K
channel antagonism (Tan et al., 2009). Our recorded
findings of t-wave flattening and inversion in some
studied cases was in agreement with Marano et al.
(2011) who stated that antipsychotics at high plasma
level can result in t-wave flattening or inversion.

Concerning major outcome measures reported
in the current study including seizures, ICU admission,
need for ventilation assistance, and in-hospital
mortality were also registered in previous studies
(Magdalan et a., 2004; Ngo et al., 2008; Hammad et
al., 2016 and Arici et a., 2017). The present study
revealed that 14% of cases suffered from seizures,
39.5% were admitted to ICU, 11.6% needed ventilation

assistance and 7% died. This partly coincided with the
results reported by Berling et al. (2016) who recorded
in their study that | CU admission was the highest major
outcome event (15.7%), followed by need for
mechanical ventilation (10.4%), while in-hospital
mortality was detected in 0.13% of cases with
antipsychotics poisoning. On the other hand, they
reported that the median duration of hospital stay in
their study was 18.6 hours which was shorter than that
reported in our study (30 hours).

In the current study, no significant statistical
association between ECG grading including QTc
interval and any of socio-demographic data was
observed. Metabolism of antipsychotics is mediated by
cytochrome P450 isoenzymes (McNally et al., 2007).
Hence, metabolic products and subsequent clinical
effects including ECG changes in cases of
antipsychotics poisoning may be influenced mainly by
genetic variability and drug interaction rather than
socio-demographic characteristics.

Interestingly, neither ECG grading nor QTc
interval were significantly associated with the type of
the antipsychotics or the ingested dose. Observations
from previous studies revealed that, atypica
antipsychotics exposure was not safer than typical
antipsychotics (Ciranni et al., 2009 and Arici et a.,
2017). Additionally, antipsychotics can affect ionic
cardiac channels with prolongation of the action
potential. In animal studies, this action was found to be
dose-dependent. However, this does not aways
trandate clinically into ECG changes in pharmaco-
epidemiological studies (Titier et al., 2005).

On the other hand, significant statistical
association was observed between ECG grading and
delay time. According to Buckley et a. (2003),
findings of ECG are influenced by the time passed
from ingestion. For example, ECG performed shortly
after antipsychotics ingestion is much more likely to be
normal in comparison with ECG done severa hours
after ingestion. This finding highlights the importance
of repeated ECG in antipsychotics poisoning.

Herein, there was significant dtatistical
association between antipsychotics PSS grading,
seizures and ECG grading. This result was in match
with Hammad et a. (2016) who found significant
statistical  correlation between poisoning severity
grading and convulsion in acute antipsychotics
poisoning. This finding can be explained by the ahility
of antipsychotics to lower seizure threshold (Levine &
Ruha, 2012). The previous data could explain the
recorded significant statistical association between
ECG grading and ICU admission in the present study.

Mechanical ventilation is required mainly for
cases with respiratory complications rather than cases
with cardiovascular adverse effects. This could explain
lack of significant association between each of ECG
grading, QTc interval and need for mechanical
ventilation in the current study. Similarly, ECG grading
was not significantly associated with the duration of
hospital stay despite the duration of hospital stay was
longer in cases with severe and moderate ECG changes
in comparison with those of none and minor ECG
changes. Subsequently, QTc interval did not show
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significant statistical association with mechanical
ventilation or hospital stay. Larger population sample
may be required to investigate these data.

In addition, the current study showed
significant association between ECG grading and in-
hospital mortality. Reference-wise, cardiac toxicity of
all antipsychotics has been demonstrated in many
previous studies. Antipsychotics exert their cardio-
toxic effects through blocking of ventricular myocytes
ion channels modulating the cardiac action potential.
Both fast Na inward current and slow Ca inward
current are involved in cases of antipsychotics
poisoning. However, blocking of the outward K
currents is the most serious as it results in prolonged
QT interva and life-threatening cardiac arrhythmias
with subsequent increased risk of sudden cardiac death
(Hennessy et al., 2002; Straus et al., 2004; Khalaf et
al., 2011 and Nielsen et ., 2011).

According to our observations, seizures were
more frequently recorded in patients with prolonged
QTc interval however no datistical significant
association could be detected between QTc interval and
seizures. This finding could be supported by Kandler et
a. (2005) who reported post-convulsive QT
prolongation in epileptic patients but values were
within normal and were reversible, they concluded that
it was unclear whether QT interval could be predictive
for repeated convulsions.

Despite, prolonged QT interval is widely used
to predict the serious condition; torsade de pointes, but,
it was found to be somewhat imprecise. Measurement
of QT intervadl may be subjected to some errors
particularly with associated T-wave changes (eg. T-
wave flattening). Furthermore, the QT interval depends
on the heart rate (Nielsen et al., 2011). Accordingly,
QTc interval is often used instead of QT interva to
predict torsade de pointes especialy when QTc interval
is more than 500 milliseconds (Gardner et a., 2005).
Fortunately, no cases of torsade de pointes were
recorded in this study. In the light of the previous data,
it could be explained why prolonged QTc interval was
significantly associated with antipsychotics PSS
grading and ICU admission, but was not associated
with mortality in the present study.

Conclusions

In the light of the previous data, it is concluded that,
ECG has an important role in predicting in-hospital
mortality and some major outcome events such as
seizures and ICU admission in antipsychotics poisoned
patients. Moreover, ECG grading is superior over QTc
interval alonein predicting such outcome measures.
Limitations of the study

Small sample size and uni-center nature of the current
study comprise the major limitations. Diagnosis of
cases with antipsychotics poisoning was based on
history and/or clinica manifestations rather than
detection of the serum level which congtitutes another
limitation of the present study.

Recommendations

Multicenter larger prospective studies are suggested to
confirm our recommendations that routine ECG
monitoring in antipsychotics poisoned patients is
highly essential for better management and outcome.

Also, ICU admission is considered for patients who
have severe ECG changes and/or those with prolonged
QTcinterval.
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