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Patient Populations

• Mood disorders

Geriatric

• Schizophrenia

• Parkinson’s Disease

• OCD

• PTSD

• Autism with SIB



CORE PRIDE Sites

Duke 
University 
School of 
Medicine



Prolonging Remission in Depressed 
Elderly (PRIDE)

Randomize 
Remitters

STABLE+

PHARM
RUL UBP ECT + VLF

~1 month 6 months

4 ECT + Flex ECT 
+ VLF + Li

VLF + Li

Week 1         2         3         4

ECT         |||     |||     |||     |||

PHASE I PHASE II



PRIDE Selection Criteria
• Inclusion

▪ ≥60 yr, MDE, Unipolar (MINI)

▪ Baseline HRSD≥21 (24-item)

▪ ECT clinically indicated, competent to give consent

• Exclusion
▪ bipolar disorder, schizophrenia, schizoaffective disorder, 

mental retardation

▪ delirium, dementia, or substance abuse/dependence in 
past 6 months

▪ general medical condition or CNS disease that may affect 
cognition or response to treatment. 

▪ medical condition contraindicating Li or VLF 

▪ Failure to respond to adequate trial of Li + VLF, or ECT, in 
the current episode, or history of intolerance to Li or VLF.



PRIDE ECT Procedures

• Dose Titration (5, 10, 15, 20 %)

• 6x Seizure Threshold RUL (0.25 ms) ECT 
3/wk

• Anesthesia
▪ Glycopyrrolate (0.2 mg IV) (first procedure only)

▪ Methohexital (0.75 mg/kg)

▪ Succinylcholine (0.75 mg/kg)

• Adequate seizure ≥15s motor

• Midcourse dose increase if response 
plateaus



PRIDE Phase I Remission1 and Response Proportions2

1Remission:  Last two HRSD24 ≤ 10                                    2Response:  ≥ 50% decrease HRSD24

(Baseline - Last)



PRIDE Phase I Conclusions

• RUL-UBP ECT is a viable treatment technique 
for geriatric depression

• RUL-UBP is rapidly acting (including on 
suicidality)

• RUL-UBP is generally well-tolerated



PRIDE Phase II
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Symptom-Titrated Algorithm-Based 
Longitudinal ECT

STABLE



STABLE Algorithm



PRIDE Phase II Consort Chart
Randomized Phase 2
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Li and VLF in Phase II

• VLF dose (mean): 192 mg (no difference 
between arms)

• Li level (mean): 0.53 mEq/l (PHARM)

• Li Level (mean): 0.36 mEq/l (STABLE+)



*Model contains treatment, time, treatment-by-time with HRSD baseline, site, psychosis as adjustment covariables

** =4.2 is difference in baseline, site, psychosis adjusted least squares means for STABLE+ vs PHARM



PRIDE Phase II Results

• At 6 month study endpoint, mean HRSD-24 
score for STABLE+ = 4.2 vs PHARM = 8.4 
(p=0.002)

• CGI-S: odds of being rated “not at all ill” were 
5.2 times greater for STABLE+ vs PHARM

• Odds of relapsing 1.7 times higher for PHARM 
vs STABLE+

• 34.4% (21/61) of STABLE+ patients received at 
least one additional ECT in weeks 5-24



PRIDE PHASE II: Time to relapse for patients in 
STABLE+ and PHARM treatment arms



Relapse* by Treatment Group

• Overall Relapse Rate: 16.7%

• PHARM Relapse Rate: 20.3%

• STABLE+ Relapse Rate: 13.1%

*Relapse defined as when a patient was removed from the study for safety because of worsening 
of MDD requiring alternative treatment (2 consecutive HRSD24 ≥ 21, or patient required 
psychiatric hospitalization, or patient became suicidal). 



PRIDE PHASE II Conclusions

• STABLE+ was superior to PHARM in 
maintaining low depression symptom severity 
for 6 months after remission

• RUL UBP was safe and well tolerated

• Practitioners should be liberal in prescribing 
additional ECT past the acute course (taper, 
continuation/maintenance)

• Aim is to prevent full syndromic relapse and 
its attendant catastrophic consequences









ECT for Parkinson’s Disease

• May need to decrease dopamineric drugs

• RUL electrode placement preferred

• Ultrabrief pulsewidth stimuli may be preferred















ECT for SIB in Autism

• Theory that SIB is form of catatonia

• ECT works well to clam these behaviors in 
most cases

• C/M ECT always needed to maintain benefit

• Typically start with 3 X/week BL ECT, then 
taper, then maintenance

• Evidence base in the literature small, but 
increasing





Case #1

• 19 year old male with first episode psychosis 
(some mood features, not clear if bipolar 
disorder or schizophrenia)

• Failed 3 neuroleptic trials

• Remitted after acute course of 8 bilateral ECT

• Acute ECT course tapered for 2 weeks, then 
stopped



Case #2

• 69 year old male, unusual “neuropsychiatric”
presentation with tremor, delirium, severe 
depression, visual hallucinations, and catatonic 
features

• Remitted after acute course of 12 high-dose 
bilateral ECT

• Relapsed quickly with catatonia

• Maintenance ECT scheduled Q 3 weeks (he and 
wife would want Q 2 weeks, but schedule does 
not allow)



Case #3

• 45 year old male with moderate intellectual 
disability and autism, atypical bipolar disorder

• Failed medication trials too numerous to 
count

• When depressed, is regressed and incontinent

• When manic, is violent and unmanageable 

• Maintenance ECT scheduled either weekly or 
Q 2 weeks, indefinitely



Case #4

• 72 year old female, with > 10 severe episodes of 
psychotic depression, 6 lifetime hospitalizations, 
2 serious suicide attempts

• Well interval between current presentation and 
prior episode = 4 months

• Remitted after acute course of 12 RUL UBP ECT

• Acute ECT course tapered, maintenance ECT 
scheduled starting at Q 2 weeks, extended to 
monthly after 2 months



Conclusions

• C/M ECT works

• Schedule/frequency should be tailored to 
patient’s history of illness

• C/M ECT should be combined with 
medication(s)

• Lithium has a special place

• Long term M-ECT is typically safe and well 
tolerated



The Final order

• Federal Register/Vol. 83, No.246/Wednesday, 
December 26, 2018

• 21 CFR Part 882 [Docket No. FDA-2014-N-
1210]

• 22 pages (mostly response to public 
comments)







FDA ECT Final Order
Abstract

The Food and Drug Administration (FDA) is issuing a final 
order to reclassify the electroconvulsive therapy (ECT) 

device for use in treating catatonia or a severe major 
depressive episode (MDE) associated with major 
depressive disorder (MDD) or bipolar disorder 
(BPD) in patients age 13 years and older who are 
treatment-resistant or who require a rapid 
response due to the severity of their psychiatric 
or medical condition, which is a preamendments class 

III device, into class II (special controls). FDA is also issuing 
this final order to require the filing of a premarket approval 
application (PMA) or a notice of completion of a product 
development protocol (PDP) for the preamendments class 
III ECT devices for all other uses that are not being 
reclassified to class II (product code GXC).



SafetyandEffectiveness



FDA “Cleared Indications for 
Use” ECT Devices, 1975-2018

1. Depression (unipolar and bipolar)

2. Schizophrenia

3. Bipolar manic (and mixed) states

4. Schizoaffective disorder

5. Schizophreniform disorder

6. Catatonia



FDA “Cleared Indications for 
Use” ECT Devices, 2019

1. Depression (unipolar and bipolar)

2. Schizophrenia

3. Bipolar manic (and mixed) states

4. Schizoaffective disorder

5. Schizophreniform disorder

6. Catatonia



% ECT Use by Indication*

• Depression 60%

• Catatonia 5%

• (Adolescents 13-18 years <1%)

• Schizoaffective 15%

• Mania/mixed 10%

• Schizophrenia 10%

*(estimated)



Re: “Off-Label” Treatment

“FDA does not regulate the practice of 
medicine. Diagnosis and treatment of patients 
are clinical decisions that fall within the practice 
of medicine…FDA does not regulate off-label use 
of ECT by physicians,”



Re: “Off-Label” Treatment

“While the treatment of patients falls under the 
practice of medicine, health care professionals 
should carefully consider all ECT device labeling, 
including potential adverse events, warnings, 
and medical conditions that can increase patient 
risk when deciding if ECT is appropriate for their 
patients, including those with comorbid 
conditions.”



Re: “Off-Label” Treatment

“FDA is not permitted to limit or interfere with 
the authority of a healthcare professional to 
administer any legally marketed device to a 
patient for any condition or disease within a 
legitimate clinician-patient relationship.”



Special Controls

• Technical parameters of the device

• “Device” labeling

• “Patient” labeling



Device labeling

• Generic ECT adverse events
• Pre-ECT medical/psychiatric evaluation
• Patient monitoring during the procedure
• Use of general anesthesia/muscle relaxation
• Mouth/dental protection
• EEG monitoring until seizure end
• Instructions electrode placement, skin prep
• Cognitive status monitoring
• Clinical training of users
• 2 warnings, “Prominently placed”



Patient Labeling I

• Contradictions, warnings, precautions

• “Summation of the clinical testing,” (includes 
clinical outcomes, summary of adverse events 
and complications)

• How device operates, typical course

• Potential benefits

• Alternative treatments

• 2 warnings, “Prominently placed”



Patient Labeling II

• Repeated memory loss statement (paragraph)

• Risk of manic symptoms or worsening 
psychiatric condition

• Physical risks:

– Pain, skin burns, physical trauma, prolonged or 
delayed onset seizures, pulmonary complications, 
cardiovascular complications, death



“Prominently Placed (Both “Device” AND 
“Patient” Labeling)

“Warning: ECT device use may be associated 
with: disorientation, confusion, and memory 
problems”



“Prominently Placed (Both “Device” AND 
“Patient” Labeling)

“Warning: When used as intended, this device 
provides short-term relief of symptoms. The 
long-term safety and effectiveness of ECT 
treatment has not been demonstrated.”



An Even Playing Field?

• Is penicillin called a treatment for the “short-
term relief” of symptoms of pneumonia?

• Is cardiac stenting called a treatment for the 
“short-term relief” of symptoms of coronary 
artery disease?



Maintenance ECT

“Based upon all available evidence and FDA’s own 
analysis of the published scientific literature, FDA 
concluded that the long-term SE of ECT has not been 
demonstrated. However, FDA recognizes that ECT 
healthcare professionals often conduct longer term 
treatment strategies with ECT. 
The reclassification of ECT does not specifically address 
the issue of maintenance or continual[sic]ECT, which 
would be at the discretion of the healthcare professional. 
However, as described in the special controls, results 
from longer term performance data should be considered 
for inclusion in the healthcare professional and patient 
labeling, if warranted.”



Informed Consent

The new labeling requirements do not specifically 
mandate changes to the informed consent process 
or documents, provided all the required elements 
are present, which they likely already are, in most 
practices. FDA clarifies that the specific content of 
informed consent documents is left to local 
hospital, or other, authority.



Cognitive Status Monitoring I

• “Cognitive status monitoring prior to 
beginning ECT and during the course of 
treatment via formal neuropsychological 
assessment for evaluating specific cognitive 
functions (e.g., orientation, attention, 
memory, executive function).”



Cognitive Status Monitoring II

The requirement for “formal neurological 
assessment” does not mean that a full 
neuropsychological test battery needs to be 
administered. Rather, commonly used 
instruments such as the MOCA or MMSE, both 
of which cover cognitive domains suggested in 
the order, administered at appropriate time 
points, are acceptable. 



Conclusions

• “Off-Label” use not an impediment to 
practice

• New labeling suggests review of informed 
consent process/documents for completeness

• Cognitive testing now mandated part of ECT 
procedure



Thank you

Takk


