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Introduction Electrophysiologic Interpretations of QT Prolongation Discussion

» Methadone therapy is associated with dose-dependent QT
prolongation and torsades risk, particularly at doses 260-100
mg/day. However, in patients with left bundle branch block
(LBBB), automated QTc measurements may overestimate
true arrhythmic risk, because the QT interval includes both
ventricular depolarization (QRS) and repolarization (JT). This
could Potentially lead clinicians to unnecessarily avoid needed
psychotropic treatment.

THE ELECTRICAL CONDUCTION PATHWAY

Methadone is widely used for chronic pain and opioid use disorder
but is associated with dose-dependent QT interval prolongation
and torsades de pointes risk, particularly at higher doses

especially when combined with other QT-prolonging medications. QT Interval Composition

QT =QRS +JT

Psychiatric patients receiving methadone frequently require
pharmacologic treatment for depression or anxiety, creating a
clinical dilemma when electrocardiograms demonstrate prolonged

QTc intervals The QT interval includes both ventricular depolarization

COMPARATIVE ECG TRACINGS (QRS) and repolarization (JT) In LBBB, QRS widening

Interoretation becomes especially complex in patients with 1) Normal ECG Tracing 2) Left Bundle Branch Block (LBBEB) 3) True QTc Prolongation prolongs the measured QT interval even when repolarization is
prete esp y comp P GRS e unchanged, causing standard QT correction formulas to
conduction abnormaI!tleg such as It_eft bundle branch block — V6 Lo Ty overestimate repolarization abnormality.
(LBBB), where QRS widening can artifactually prolong QTc 3 T Vi
values and overestimate arrhythmicrisk. @~ Wl @ — N/ NN~ _~J |\ ~—  _ R N, In this case, multidisciplinary collaboration between
. . J . . .
Overreliance on agtomated QTc calculatlons_ mgy therefore lead to e asTa B i Pl ps_ych@\try, card|ology, e_md pharmaf:y enabled structured risk
unnecessary avoidance of needed psychiatric treatment. with a QRS duration typically under100ms  and a distinctive "M" pattern (notched interval (e.g, >500ms), indicating delayed mitigation. QT-contributing medications were reviewed and and
and a normal T-wave interval. R waves) in the lateral leads. ventricular repolarization independent

lower risk psychotropic were introduced sequentially with ECG
monitoring. The patient tolerated mirtazapine and
escitalopram without clinically significant deterioration in
repolarization parameters while depressive symptoms
improved.

of QRS widening.

Figure 1: Ventricular conduction pathways and electrocardiographic features of left
bundle branch block (LBBB).

Clinical Question:

How should clinicians interpret QT prolongation and safely initiate
antidepressant therapy in methadone-treated patients with left
bundle branch block?

Hospital Course & Psychotropic Introduction Timeline

@ High QT-Prolongation Risk @ Moderate / Conditional Risk @ Low QT-Risk / Preferred Option

* Automated QTc measurements in the presence of conduction
abnormalities should be interpreted cautiously. Contextual
ECG interpretation and multidisciplinary risk stratification may

Day.1—3 034 Daé 10 Dz Lo S D?é = allow safe psychiatric pharmacotherapy while avoiding
Hydroxyzine Sertraline Aripiprazole Mirtazapine Escitalopram unnecessary therapeu“C reStrICtlon
25 mg PRN 25 mg daily 5 mg daily 7.5 mg nightly 5 mg daily

Used for anxiety (brief trial)
and insomnia
during early hospitalization.

Figure 2: Hospital course and sequential introduction of psychotropic medications
following cardiology consultation and QT-risk mitigation

49-year-old female admitted for major depressive disorder,
generalized anxiety disorder, and active suicidal ideation.

* Inpatients with LBBB, automated QTc values may overestimate
arrhythmic risk due to QRS widening, and multidisciplinary ECG
interpretation can allow safe psychopharmacologic treatment.
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Medical history:
* Fibromyalgia
« Coronary artery disease (s/p stent)
« Diabetes mellitus

Autoimmune hepatitis in remission

Automated QT appears prolonged

Standard QT correction formulas often
overestimate arrhythmic risk in LBBB because
they cannot distinguish QRS widening from true
prolonged QT interval.

CLINICAL SOLUTION
JT = QT — QRS

e JT isolates ventricular repolarization

Medication history
+ Methadone 90 mg/day for chronic pain for ~15 years

LBBB causes QRS widening
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Initial ECG Findings

Automated QTc values ranged from 493-541 ms in the setting of
Left Bundle Branch Block.

Concern for torsades risk initially limited antidepressant treatment.

e Helps better reflect arrhythmic SOAN ME

risk in bundle branch block
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