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Abstract

Objectives: Tricyclic antidepressant (TCA) intoxication can affect various systems including cardiovascular system. In recent years, the transmiyocardial
repolarization parameters including T peak-Tend (Tp-Te) interval, Tp-Te dispersion and Tp-Te/QT have been shown to be associated with increased cardiac
arrhythmia risk. The aim of this study was to evaluate the effect of TCA intoxication on transmyocardial repolarization parameters.

Materials and Methods: This study was a cross-sectional study including 124 patients (43 male and 81 female) who were followed up and treated for TCA
intoxication and 37 volunteer controls. At admission, 6th hour and 24th hour, the electrocardiogram of the patients were evaluated and Tp-Te and QT inter-
val were measured manually and Tp-Te/QT ratio was calculated.

Results: The mean age of the study group was 27.95+7.72. There were statistically significant difference in terms of Tp-Te (p<0.001), Tp-Te mean (p<0,05)
and dispersion (p <0,05) in V2-6 derivations between patient and control groups. There were significant difference in the Tp-Te/QT values in V2-5 derivations
(p<0,05). We found a statistically significant difference in maximum and minimum QT values, prolonged QTc, prolonged QTc dispersion and prolonged
mean Tp-Te/QT values between patient and control groups (p <0.05); prolonged mean Tp-Te values were similar between groups (p = 0,117). In the ROC
analysis performed to investigate the diagnostic value of Tp-Te and Tp-Te/QT data in predicting disease, we found that all leads except V2 derivation were
diagnostic (p <0.05).

Conclusion: TCA intoxication significantly increased the transmiyocardial repolarization parameters compared to the healthy population.
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Ozet

Giris: Trisiklik antidepresan (TSA) zehirlenmesi, kardiyovaskiiler sistem dahil olmak tizere cesitli sistemleri etkileyebilir. Son yillarda, Tp-Te aralidi, Tp-Te dis-
persiyonu ve Tp-Te / QT gibi transmiyokardiyal repolarizasyon parametrelerinin artmis kardiyak aritmi riski ile iliskili oldugu gosterilmistir. Bu ¢calismanin
amaci, TSA intoksikasyonunun transmiyokardiyal repolarizasyon parametreleri tizerindeki etkisini degerlendirmektir.

Gereg ve Yontem: Bu calisma, TSA intoksikasyonu icin izlenen ve tedavi edilen 124 hasta (43 erkek ve 81 kadin) ve 37 génuilli kontrolii iceren kesitsel bir
calismadir. Basvuru aninda, 6. saat ve 24. saatte hastalarin elektrokardiyogramlari degerlendirilerek Tp-Te ve QT intervali manuel olarak 6lctilerek Tp-Te / QT
orani hesaplandi.

Bulgular: Calisma grubunun yas ortalamasi 27.95 + 7.72 idi. Hasta ve kontrol gruplari arasinda V2-6 derivasyonlarinda Tp-Te (p <0.001), Tp-Te ortalamasi (p
<0,05) ve dagilimi (p <0,05) acisindan istatistiksel olarak anlamli fark vardi. V2-5 derivasyonlarinda Tp-Te / QT degerlerinde anlamli farklilik vardi (p <0,05).
Hasta ve kontrol gruplar arasinda maksimum ve minimum QT degerleri, uzamis QTc, uzamis QTc dispersiyonu ve uzamis ortalama Tp-Te / QT degerlerinde
istatistiksel olarak anlamli fark bulundu (p <0,05); uzamis ortalama Tp-Te degerleri gruplar arasinda benzerdi (p = 0,117). Tp-Te ve Tp-Te / QT verilerinin has-
taligi 65ngérmedeki tanisal degerini arastirmak icin yapilan ROC analizinde V2 derivasyonu disindaki tiim derivasyonlarin tanisal oldugunu bulduk (p <0.05).

Sonug: TSA intoksikasyonu, transmiyokardiyal repolarizasyon parametrelerini saglikli poptilasyona gére anlamli olarak artirmaktadir.

Anahtar kelimeler: Trisiklik antidepresan zehirlenmesi, Tp-Te araligi, QT araligi, Tp-Te / QT orani, elektrokardiyografi

Introduction notic, antipsychotic drugs (11.2%) and antidepressant drugs
with a rate of 6.2%. In the same report, sedative, hypnotic

Intoxication cases are among the most common reasons for ~and antipsychotic drugs were the most common with 14.2%

admission to emergency services. In USA, the most com- and antidepressant drugs were the fifth reason with 6.5% for

mon reason for drug intoxication at the age of 20 and above  drug intoxication-related deaths'.

were analgesic drugs (13.1%), followed by sedative, hyp- Tricyclic antidepressants (TCAs) show their therapeutic
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effects as negative allosteric modulators of neurotransmitter
(serotonin and noradrenaline) reuptake?®. It is reported that
deaths caused by TCAs are most commonly seen with dotie-
pin and amitriptyline**. In Turkey, one of the most preferred
TCA is amitriptyline (40-58%)°.According to a review con-
ducted in England and Wales death rate per 100.000 for all
TCAs is 0.33 and for amitriptyline is 0,12°. TCAs are the
most commonly prescribed antidepressants in the US af-
ter selective serotonin reuptake inhibitors and according to
the report of the American Association for Poison Control
Centers in 2003, among 12710 TCA intoxications, 0.6 % of
them resulted in death while 64.7% of the patients had to be
hospitalized’.

The rate of life-threatening arrhythmia in TCA intoxica-
tions is known as 2.3% to 6% [8]. In these cases, electrocar-
diography (ECG) changes lead us to determine the severity
of intoxication’. It has been reported that most patients de-
velop major signs of TCA intoxication within 3 hours and
severe rhythm disorders are seen in the first 6 hours!®. The
most common ECG change in these patients is sinus tachy-
cardia. Also PR, QRS and QT prolongation, right axis de-
viation, right bundle branch block, AV blocks, changes that
mimic acute myocardial infarction and Brugada syndrome,
supraventricular tachycardia, premature ventricular ext-
rasistoles, ventricular tachycardia, ventricular fibrillation,
nonspecific ST-T changes and bradyarrhythmias can be seen
in these patients'!. T wave is the ECG finding of ventricular
repolarization. In recent studies, transmyocardial repolar-
ization parameters including T peak-Tend interval, Tp-Te
dispersion and Tp-Te / QT ratio have been shown to be asso-
ciated with increased risk of cardiac arrhythmias'.

The aim of this study was to evaluate the effect of TCA
intoxication on transmyocardial repolarization parameters
and whether there is a relationship between these parameters
and cardiac damage.

Materials and Methods

One hundred and twenty four patients who were admitted to
our hospital between September 2011 and November 2015
and followed up and treated with TSA poisoning and thirty
seven healthy control patients without any history of drug
use were included to the study. The study was a cross-sec-
tional clinical study.

Pregnant women, lactating women, those who were under
18 years of age, those with known or detected cardiac disease
and those with additional diseases, those with electrolyte disor-
der, those with chronic medication use, patients whom the mul-
tidrug test was not performed were excluded from the study.
Informed consent was taken from all study population. Ethical
approval was obtained from the local ethics committee.

Age, gender, pulse, blood pressure, Glasgow coma scale
(GCS), urea, creatinine, lactate and ECGs of all patients at the

6th and 24th hours were evaluated. In ECGs; QRS distance,
ST elevation, ST depression, at aVR derivation R wave pos-
itivity, QT interval and corrected QT interval were measured
and Tp-Te and Tp-Te/QT ratios were calculated. ECG record-
ings were measured by two experts who were completely
blind about the condition of the patients. Prolonged QRS du-
ration was defined as >100 msec. Tp-Te interval was mea-
sured by the tail method in the precordial leads. According to
this method, the distance between the projection of the peak
point of T wave on the isoelectric line and the point where
the T wave ends was measured and defined as Tp-Te time.
The QT interval was measured from the beginning of the
QRS complex to the end of the T wave. In addition, corrected
QT interval was calculated with the Bazett formula when the
heart rate was not within normal range. In this way, abnormal-
ities in heart rate were prevented from affecting the Tp-Te/QT
ratio. The Tp-Te/QT ratio was calculated in the lead at which
the Tp-Te interval was measured.

In the statistical evaluation, Chi-square or Fisher (in cas-
es where the values observed in the cells did not provide the
Chi-square test assumptions) was used. In the comparison of
normal scattered numerical data between patient and control
group, Student t test was used and Mann-Whitney U test was
used for non-normal distribution. The change in rates in the
data collected at the arrival, 6th and 24th hours was compared
using the Cochran’s Q test. Diagnostic characteristics of Tp-
Te value and Tp-Te / QT ratio in chest leads were evaluated
by ROC curve analysis. Sensitivity, specificity, positive pre-
dictive and negative predictive values of these limits was cal-
culated in the presence of significant limit values. In the eval-
uation of the area under the curve, the cases with Type-1 error
level below 5% were interpreted as statistically significant.

Results

The study included 124 patients who were followed up with
TSA intoxication and 37 healthy volunteers as the control group.
The mean age of the patients was 27.95 + 7.72 years and
the mean age of the control group was 29.65 £ 6.76 years.
There was no statistically significant difference between
the age of the patients and the control group (p = 0.230). 43
(34.7%) of the males were in the patient group and 17 (45.9%)
were in the control group. 81 (65.3%) of the females were in
the patient group and 20 (54.1%) were in the control group.
There was no statistically significant difference in terms of
gender between the patient and control groups (p = 0.213).
The median GCS at the arrival of the patients was 15.
The most common used drug was amitriptyline and fol-
lowed by opipramol, imipramine and clomipramine, in
the specified order. The median amount of drug taken by
the patients was determined as 500 mg. The most common
symptom was nausea and vomiting. The other commons
symptoms were tachycardia, agitation, confusion, secretion,
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Table 1. Comparison of mean arterial pressure, pulse, pH and lactate values of the patient group with the 6th hour and 24th hour data

Admission 6th hour 24th hour p
MAP,mean+SD, mmHg 83.19+13.64 81.03+12.69 84.40+10.75 0.009
Pulse, mean+SD 100.5+28.78 90.98+12.73 83.69+8.83 <0.001
pH, mean+SD 7.372+0.458 7.394+0.032 7.390+0.018 <0.001
Lactate,median(IQR) 1.15(0.93) 0.91(0.34) 0.85(0.49) <0.001

Abb. IQR, interquartile range; MAP, mean arterial pressure; SD, standart deviation

dry mouth, hypertension, hypotension, tremor, mydriasis,
seizure, delirium, coma, and myositis, respectively. All pa-
tients underwent gastric lavage, activated charcoal and fluid
treatment. 79 (63.7%) patients underwent NaHCO3 treat-
ment and 26 (20.9%) patients underwent other treatments.
Median duration of hospitalization was 2 days. 121 (97.6%)
patients were discharged with cure, 3 (2.4%) patients were
transferred to another service and no patient died.

Mean arterial pressure, pulse, pH and lactate parameters
were recorded at admission, the 6th hour and 24th hours.
There was a statistically significant difference in the fol-
low-up values of mean arterial pressure, pulse, pH and lac-
tate values of the patients (p <0.05). (Table 1)

ECG findings were recorded at admission, the 6th hour
and 24th hours. There was a statistically significant differ-
ence in the follow-up of the ratio of ECG parameters like
normal sinus rhythm, sinus tachycardia, QRS complex
enlargement, R wave at aVR derivation, supraventricular
tachycardia, ST segment changes and ventricular extra sys-
tole (p <0.05). There was no statistically significant differ-
ence in QTc prolongation, right bundle branch block, right
axis deviation, first degree atrioventricular block, Wolf Par-
kinson White and Brugada syndrome findings (p> 0.05).

There was no statistically significant difference between
the Tp-Te values at V1 derivations at admission, the 6th hour
and 24th hours of ECG (p = 0.289); There was a statistically
significant difference in Tp-Te values in V2-6 derivations (p
<0.001). There was also a statistically significant difference in
the mean and dispersion of Tp-Te values (p <0.05) (Figure 1).

There was a statistically significant difference in Tp-Te
/ QT values in V1-5 derivations at admission, the 6th hour

Figure 1. Tpeak - Tend intervals of the patient group at admissi-
on, 6th hour and 24th hours
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Figure 2. Tpeak - Tend / QT ratio of the patient group at admis-
sion, 6th hours and 24th hours
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and 24th hour ECGs of the patients (p <0.05). There was no
statistically significant difference in the follow-up of Tp-Te
/ QT at V6 derivation (p = 0.163) (Figure 2).

There was a statistically significant difference in the max-
imum and minimum QT values of the patients’ ECGs at ad-
mission, the 6th hour and 24th hours (p <0.001); There was no
statistically significant difference in QT dispersion, maximum
and minimum QTc, QTc dispersion values (p> 0.05).

There was a statistically significant difference between pro-
longed QTc, prolonged QTc dispersion and prolonged mean
Tp-Te / QT values between the patient and the control groups (p
<0.05). There was no statistically significant difference between
prolonged mean Tp-Te values between the groups (p =0,117).

The patients were divided into 4 groups according to the
active ingredient of the drugs they received. Prolonged QTc
was seen in 66 (71.7%) patients, prolonged QTc dispersion
in 45 (48.9%), prolonged mean Tp-Te in 8 (8.7%) and pro-
longed mean Tp-Te / QT was seen in 26 (28.3%) patients re-
ceiving amitriptyline. Prolonged QTc was seen in 18 (100%)
patients, prolonged QTc dispersion in 13 (72.2%) patients,
prolonged mean Tp-Te / QT was seen in 2 (11.1%) patients
receiving opipramol. No prolonged mean Tp-Te / QT were
detected in opipramol patients. Prolonged QTc was detect-
ed in 12 (100%) patients, prolonged QTc dispersion in 10
(83.3%), prolonged mean Tp-Te / QT in 3 (25%) patients
and prolonged mean Tp-Te was seen in none of the patients
who received imipramine. Prolonged QTc and prolonged
mean Tp-Te / QT were detected in 2 (100%) patients receiv-
ing clomipramine. No prolonged QTc dispersion and pro-
longed mean Tp-Te was detected in clomipramine patients.

According to the comparison of the chest derivations of
the ECGs taken at admission, the 6th hour and 24th hours;
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there was a statistically significant difference in Tp-Te, the
mean Tp-Te, the Tp-Te dispersion and the Tp-Te / QT (ex-
cept the value of Tp-Te / QT at V3 derivation at the 24"
hour) values between patient and control groups (p <0.05).
Only in V3 derivation at 24" hour, there was no statistically
significant difference between the Tp-Te / QT values of the
patient and control groups (p = 0.236).

In the ROC analysis performed to investigate the diag-
nostic value of Tp-Te data in chest derivations, all deriva-
tions except V2 were found to be diagnostic for predicting
the pathology (p <0.05). The highest AUC value was present
in V4 derivation. The cut-off value for V4 derivation was >
73.5 msec, the sensitivity 83.1% specificity was 78.4%, the
positive predictive value was 92.8% and the negative pre-
dictive value was 58% (Figure 3).

In the ROC analysis performed to investigate the diag-
nostic value of T peak-T end / QT data in chest derivations,
all derivations except V2 were considered to be diagnostic
for predicting the pathology (p <0.05). The highest AUC
value was present in lead V6. The cut-off value for the V6
diversion was > 0,216, the sensitivity was 71.8%, the spec-
ificity was 86.5%, the positive predictive value was 94.7%
and the negative predictive value was 47.8% (Figure 4).

Discussion

Intoxication is one of the most common causes of emergen-
cy service admissions and it constitutes 0.07-0.7 % of all
patients admitted to emergency clinics". The studies con-
ducted in Turkey showed this ratio to be in the range from
0.7 to 1.5%'17. GCS is widely used to determine the se-
verity of the patient’s condition during the initial evaluation
and follow-up of patients brought for intoxication. Arranto
et al."® reported that they had an average GCS score of 11
in antidepressant intoxications. In another study, the mean
GCS of patients was found to be 14'. In our study, GCS

Figure 3. ROC curve of Tpeak-Tend data at chest derivations

ROC Curve

J—V1Tp-Te
V2Tp-Te
V3 To-Te
— V4 To-Te
V5 To-Te
— V6 Tp-Te
Refersncs fine

044

001

T T T T T
0,0 02 04 0§ 08 1,0

1 - Specificity

median was 15.

In the USA, amitriptyline (40%) is the most common
cause of intoxications with TCAs. Imipramine second and
doxepin have been reported in the third place!. In our study,
it was found that most common cause for TCA intoxications
were amitriptyline (74.2%), the second most frequent opip-
ramol (14.5%), then imipramine and clomipramine. Ami-
triptyline, which is known as a sleep pill among the popu-
lation, is frequently seen in intoxication cases because it is
cheap in our country and widely prescribed by physicians.

There are few studies showing the rate of high dose drug
intake in suicidal attempts. In a study performed by Makk et
al., 498 (79.3%) of the 628 patients received high dose medi-
cation, and 130 (20.7%) received non-high dose medications®.
The median value of the drug taken in our study was 500 mg.

Clinical signs and symptoms of TCA intoxication are al-
tered state of consciousness, meaningless speech, mydriasis,
and decrease in bowel sounds, nausea, vomiting, dry mouth,
ataxia, and tachycardia''. The fact that the clinical findings of
TCA poisoning are variable and the absence of specific find-
ings cause difficulties in diagnosis and follow-up. However,
the most common disturbed organs are heart and brain and
especially central nervous system depression and cardiovas-
cular findings are important so it is important to follow-up
these findings®'. In our study, nausea, vomiting, tachycardia,
agitation, confusion, dry mouth and mydriasis were common
symptoms and findings consistent with the literature. One of
the clinical conditions of anticholinergic drugs due to the ef-
fects of postsynaptic muscarinic receptor antagonism is sei-
zure. In some studies, the rate of convulsion has been reported
to be 4 - 24% in severe antidepressant intoxication®>. Several
studies stated that the percentage of seizures in anticholiner-
gic drug intoxications is 3.5-25 %% 23, In our study, seizures
were observed in 2 patients (2.4%).

There is no special antidote to be used in the treatment
of anticholinergic intoxications*. TCAs show their primary
cardiotoxic effects by blocking sodium and potassium chan-

Figure 4. ROC curve of Tpeak-Tend / QT ratio at chest derivations
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nels®: 2, NaHCO3 has been shown to regulate the conduc-
tion, increase cardiac contraction and suppress ventricular
ectopia. Therefore, it is recommended that patients with QRS
duration of longer than 100 msec, fluid therapy resistant hy-
potension and ventricular arrhythmias should be treated with
NaHCO3'". Unverir et al.”’ reported that 6.5% of their patients
were treated with sodium bicarbonate, 2.2% with diazepam
and 1.6% had dopamine. In our study, 100% of the patients
were treated with fluid and 63.7% of them were treated with
sodium bicarbonate. The reason for these high rates is the fact
that the patients were hospitalized in intensive care and most
of the patients had cardiac involvement.

The duration of hospital stay is also an important factor.
Graudins et al."” reported an average length of stay of 14
hours in antidepressant intoxication. In a study conducted in
our country, the duration was reported as 0.7 days'. In an-
other study, patients with antidepressant, intoxication had a
mean stay of 1 day in the intensive care unit'®. In our study,
the median duration of stay in intensive care unit was 2 days.
Considering the patients in our study were serious intoxica-
tion cases with cardiac involvement, the duration of hospital-
ization of our patients were similar with the previous studies.

The incidence of ECG abnormalities in TCA intoxica-
tions was reported to be 37%?. These ECG findings include:
heart rate changes, rhythm disturbances and conduction de-
lays®. Unverir et al.”’” evaluated the ECG findings after TCA
intake in their study and normal sinus rhythm was observed
in 41% of patients, sinus tachycardia in 40.7%, right axis
deviation in 10.7%, prolongation of QRS in 7.9%, R> S in
aVR was observed in 7.3% of the patients. In addition, it has
been reported that right bundle branch block, prolongation
of QT duration, left bundle branch block, left axis deviation,
premature atrial contraction, sinus bradycardia, ST depres-
sion, second degree atrioventricular block, atrial tachycar-
dia, ventricular fibrillation and asystole were also seen in
these cases. In our study, 29.8% of patients had normal sinus
rhythm, 33.1% had sinus tachycardia, 8.9% had right axis
deviation and 47.6% had +R wave in aVR derivation.

One of the most important signs of heart involvement in
TCA intoxications is the arrhythmias. The rate of ventricular
arrhythmias in TCA intoxications was reported to be 2.7%
and 6% in previous studies* . In another study, the rate of
life-threatening arrhythmias in TCA intoxications was reported
to be 2.3%?'. According to Foulke et al.*%, the rate of arrhyth-
mias in antidepressant intoxications was 57% and by Arranto et
al. the rate was 15%%®. In our study, supraventricular tachycar-
dia was found to be 8.1% and ventricular extra systoles were
detected in 9.7% of the patients. All of these arrhythmias were
completely recovered after treatment with NaHCO3 without
any use of antiarrhythmic drugs. This shows that NaHCO3
treatment may alone be enough for arrhythmias caused by TCA
intoxications since it suppresses ventricular ectopic beats.

The prolongation of QRS duration is an important pa-
rameter indicating cardiac influences in TCA intoxications.

In the studies conducted by Bosch et al., the rate of pro-
longation of QRS in TCA intoxications was 19% and Ar-
ranto et al. reported as 18%*. In our study, the rate of QRS
prolongation was found to be 76.6%. The high rate of QRS
prolongation in our study can be explained by the fact that
we included intoxication patients with cardiac involvement
and in need for intensive care.

It is known that antipsychotic drugs cause A-V block,
PR-QRS-QT and T wave changes in ECG by suppressing
contraction of heart with especially quinidine-like effects'.
Of the patients included in the study, 2.4% had first degree
AV block, 37.9% had right bundle branch block, 79% had
QTc prolongation, 47.6% had +R wave in aVR, 3.2% had
nonspecific ST changes and 1.6% had Brugada syndrome.
This suggests that there may be a wide variety of ECG find-
ings in anticholinergic drug intoxications and that the clini-
cian should be alert to the development of almost all kinds
of ECG findings in such intoxications.

It is known that TCA drugs can increase the risk of sud-
den cardiac death in intoxication patients due to the adverse
cardiac effects®. These drugs are thought to lead to sudden
cardiac death by increasing cardiac arrhythmogenicity*. The
ECGs are often used to evaluate the increased arrhythmia
risk. In surface ECG, QT interval, QTc interval, QT disper-
sion measurements show the heterogeneity of cardiac repo-
larization and are the parameters used to identify patients with
increased risk of cardiac arrhythmia. In our study, maximum
and minimum QT, QT dispersion, maximum and minimum
QTc, QTc dispersion values were calculated at admission, the
6" and 24" hours. There was a statistically significant differ-
ence in maximum and minimum QT values and there was no
statistically significant difference in QT dispersion, maximum
and minimum QTc, QTc dispersion values.

In the ECG, the range from the top to the end of the T
wave (Tp-Te) corresponds to the repolarization dispersion
and the increase in the Tp-Te interval and Tp-Te / QT ratio
has been shown to be related to life-threatening ventricu-
lar arrhythmias like in QT dispersion®. There are a limited
number of studies in the literature about the Tp-Te / QT ratio
in TCA drug intoxications.

The importance of Tp-Te as an indicator in the predic-
tion of Torsades de Pointes (TdP) in patients with long QT
syndrome (LQTS) was highlighted by Yamaguchi et al®’.
These investigators concluded that Tp-Te is more valuable
than QTc and QT dispersion as a predictor of TdP in pa-
tients with acquired LQTS. Shimizu et al. showed that not
QTc but Tp-Te predicts sudden cardiac death in patients with
hypertrophic cardiomyopathy*®. Topilski et al. showed that
QT, QTc and Tp-Te are strong predictors of TdP. They also
stated that the elongated Tp-Te alone was the best indicator
[39]. Also Watanabe et al. reported that the long Tp-Te inter-
val was associated with the development of spontaneous and
inducible ventricular tachycardia in individuals with organic
heart disease®.
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The ratio of Tp-Te / QT was significantly increased in
patients with risk for arrhythmic events such as LQTS, Bru-
gada syndrome, short QT syndrome, and organic heart dis-
eases such as acute myocardial infarction. Functional reen-
try is the underlying mechanism in arrhythmias associated
with an increased Tp-Te / QT ratio. Gupta et al. reported that
Tp-Te / QT ratio is more sensitive than Tp-Te is an arrhyth-
mogenic indicator’. Tp-Te duration and Tp-Te / QT ratio
have been investigated in many diseases, but there are few
studies on Tp-Te duration and Tp-Te / QT ratio in TCA drug
intoxications. In our study, in the follow-up of Tp-Te values
in V2-V6 leads, in Tp-Te mean and dispersion follow-up,
Tp-Te / QT values in leads V1-V5 were found to be statisti-
cally significant as a result of the comparison between TCA
intoxication patient group and control group. Similarly,
there was a statistically significant difference between pro-
longed QTc, prolonged QTc dispersion and prolonged mean
Tp-Te / QT values between the groups. In the ROC analy-
sis to investigate the diagnostic value of Tp-Te / QT data
in predicting the disease, other leads except V2 derivation
were found to be valuable in predicting the disorder. These
findings have also shown that Tp-Te and Tp-Te / QT have a
high diagnostic value in TCA intoxications.

Conclusion

In conclusion, according to our study; there is significant
prolongation in transmyocardial repolarization parameters
in TCA intoxication cases compared to healthy population.
These group of patients should be hospitalized, monitored
carefully for life threatening arhytmias and cardiac injury.
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