
Clinical Conclusions from the CORE 
Studies 

    

      Charles H. Kellner, MD 

 

       Chief of Electroconvulsive Therapy (ECT) 

       New York Community Hospital 

       Brooklyn, NY USA 

 

    Tallinn, Estonia 

    May 25, 2018 

 



Charles H. Kellner, MD 
Disclosures 

NIMH (grant support) 
 

UpToDate (honoraria for writing 
ECT sections) 

 
Cambridge University Press 

Royalties 
 

NorthWell Health System 
(honoraria for teaching ECT course) 

 
Psychiatric Times (honoraria for 

writing ECT sections) 
 

 
 



Outline 

I. ECT Background  

 

II. CORE Studies I & II 

 

III. PRIDE Phase I and Phase II Data 

 

IV. Conclusions 



“Despite positive scientific evidence, the 
therapy is often approached with reserve 

that cannot be explained rationally.” 



FDA “Cleared Indications for 
Use” ECT Devices 

1. Depression (unipolar and bipolar) 

2. Schizophrenia 

3. Bipolar manic (and mixed) states 

4. Schizoaffective disorder 

5. Schizophreniform disorder 

6. Catatonia 



ECT’s Shortcomings 

• Medical risks (safety) 

– risk of general anesthesia (death in 1/10,000) 

• Cognitive effects (tolerability) 

– retrograde amnesia 

• Does not prevent future episodes (unless use 
maintenance ECT) 

• Post-ECT relapse rates higher in the modern 
era 

 



Safety/Tolerability 

 
 

• Safety = Risk of physical injury or death 
 
 
 

 

• Tolerability = Side effect burden  
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 CORE Studies I-II 

CORE 

Data Coordinating 
Center 

The Zucker Hillside Hospital 



Charleston, SC 

 



MUSC Institute of Psychiatry 

 



NIH, Bethesda, Maryland 



CORE I:  
Continuation ECT vs Pharmacotherapy 

Randomize 
Remitters Bilateral ECT 3x week 

Unipolar MDD 
Baseline HAM-D24 21  

Nortriptyline + Li 

Continuation ECT 

PHASE I PHASE II 

6 months 

Kellner CH, et al., Arch Gen Psychiatry. 2006 Dec;63(12):1337-44.  





Remitter Status for Patients Entering Phase I 
and for Patients Completing Phase I (N=530) 
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CORE I: Relapse Status at 6 Months 

46% 46% 46%

34% 37% 32%

20% 17% 22%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%
Non-relapse Relapse Early Exit

Total 
(n=184) 

C-ECT 
(n=89) 

C-Pharm 
(n=95) p = n.s. 

Kellner CH, et al., Arch Gen Psychiatry. 2006 Dec;63(12):1337-44.  



• Standard Bilateral ECT confirmed as an excellent 
antidepressant. (Phase I) 

 

• Replication of superior response of psychotic 
depression. (Phase I) 

 

• Fixed schedule of monomodality C-ECT as protective 
as drug combination. (Phase II) 

Conclusions from the First Core Study 



CORE II: Three Electrode Placement 
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ECT 

• Unipolar or Bipolar Major Depression 

• Baseline HAM-D24 21 

•  3x/week 

HAM-D24                         
(acute phase: 3x/week)  

Baseline Post  

ECT  

#4 

Acute 

Phase  

End 

1 Week 
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2 Months 

Follow-up 

Neuropsych.        
battery 







CORE II: Remission Outcome by EP 
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CORE I, II Pooled:  

Decrease in HAM-D24 after first 3 ECT 
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N=725 N=712 N=669 

CORE data: combined C-ECT-3EP data set, unpublished 



• RUL, BF and BT electrode placements all effective 
antidepressant techniques. 
 
 

• BT has faster antidepressant effect. 
 
 

• Be careful not to confuse group data with individual 
patient experience (a substantial minority of patients 
will need switch to BL electrode placement). 

   

Conclusions from the Second Core Study 



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 Phase I 

RUL UBP ECT + VLF 

1 month 6 months 

ECT 

Week        1                2                  3                  4 



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 Medication Procedures 

• Washout  

1 week pre Phase 1 ECT 

• Venlafaxine 
 started 1-5 days prior to ECT at 37.5 mg, 

increase by 37.5 mg q3D in AM to target 
225 mg  

• Rescue Meds 
 lorazepam up to 3 mg qD 

 



  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 

 



RUL Electrode Placement 



Neuropsychological Testing 
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Assessment “a”: 
Orientation/Global Status 
 
•Mini-Mental State 
Examination (MMSE) 
 
 

Assessment “b”:  
Memory 
 
•California Verbal Learning 
Test (CVLT-II) 
•Autobiographical memory 
interview-Short Form (AMI-
SF) 
 
 

Assessment “c”:  
Executive Function 
 
•Trail Making Test A/B 
•Stroop 
•DRS-IP 
•D-KEFS Verbal Fluency Test 

a,b,c a,b,c a,b,c a,b,c a,b a,b a,b a,b 



Eligible for Baseline Assessment 

 N=786 

Not Eligible to begin 
Phase 1  

N=34 

Began Phase 1 

N=240 
Early Termination 

Phase 1 

 N=68 

Completed Phase 1 

N=172 

Phase 1 Nonremitters  

N=24 

Phase 1 Remitters 

N=148 

Consented  

N=296 

Eligible to begin 
Phase 1  

N=245 

Randomized  

Phase 2 

PRIDE Phase I Consort Chart 



PRIDE Phase I Baseline Data 
(n = 240) 

• Age (mean): 69.9  

 

• HAM-D24 (mean): 31.2 

 

• Psychosis: 11.7% 



Seizure Threshold Data 

Baseline Seizure Threshold (mC), n=238  

Mean Range 

Total 30.5  19.0 - 150.0 

Number 

stimuli 
Frequency Percent 

Cumulative 

Frequency 

Cumulative 

Percent 

1 201 83.75 201 83.75   

2 34 14.17 235 97.92   

3 2 0.83 237 98.75   

4 3 1.25 240 100.00   

Total number of Stimuli at Phase I Baseline  





PRIDE Phase I Remission1 and Response Proportions2 
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February 10, 2015 data 

PRIDE Phase I: Individual Patient HRSD Trajectories 
for Remitters (n=148) 



February 10, 2015 data 

PRIDE Phase I: Individual Patient HRSD Trajectories for 
Non-Remitters (n=24) 





  PRIDE Phase I Outcome by 
Psychosis Status (n=240) 
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PRIDE Phase 1 Outcome by Age Category (n=240)  
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Number of ECT by Phase I Outcome 

Outcome Mean (sd, n) 

Remitters 7.3 (3.1, 148) 

Nonremitters 12.3 (1.1, 24) 

Dropouts 5.0 (3.3,68) 



Time to Reorientation 



MMSE 

 

• Baseline mean: 27.5 (sd=2.4, n=239) 

• Post ECT mean: 27.6 (sd=2.6, n=238)  

 p<0.562, paired t-test 
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• 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 

Conclusions from PRIDE Phase I 



PRIDE Phase II 

Phase I 

ECT    ||||                  +           flex ECT 
VLF + LI 

VLF + Li 

Month      1           2           3           4           5           6 

Randomize 
Remitters 

STABLE+ 

PHARM 



Symptom-Titrated Algorithm-Based 
Longitudinal ECT 

 

 

STABLE 



STABLE Algorithm 



PRIDE Phase II Consort Chart 
Randomized Phase 2 

N=128 

STABLE+ 

N=64 
PHARM 

N=64 

Did not receive 
treatment 

N=3 

Included in ITT 
N=61 

 
Included in ITT 

N=59 

 

Did not receive 
treatment 

N=5 

Completed 
N=39 

Early termination 
N=22 

Completed 
N=33 

Early Termination 
N=26 



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+) 
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PRIDE PHASE II: Longitudinal Trajectory of Modeled* 
HRSD-24 Means in PHARM and STABLE+ Arms 

Pharm (modeled)

STABLE+ (modeled)

**=4.2 
95%CI: 1.6-6.9 
p=0.002** 
 

*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 



PRIDE PHASE II: The effect of additional ECT 



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 Quality of Life Data (Methods) 

• Medical Outcomes Study Short Form 36 (SF36) 

 

• Phase I: 240 patients, pre- and post ECT  

 

• Phase II: 120 remitters, measured q 4 weeks 

 
(McCall WV et al. J Affect Disord 2017;209:39-45, J Psychiatr Res 2018; 97:65-
69) 



PRIDE Quality of Life Data (Results) 

• Phase I: Remitters showed significant improvement in 
every dimension of QOL 
 

• Phase II: STABLE group had significantly higher QOL 
scores at week 24 
 

• Changes in QOL with ECT best explained by mood 
improvement; cognitive variables play only minor role 
 
 

 (McCall WV et al. J Affect Disord 2017;209:39-45, J Psychiatr Res 2018; 97:65-
69) 

 



Conclusions from PRIDE PHASE II 

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

 

• RUL UBP was safe and well tolerated. 

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

 

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

 





 Rasmussen: PRIDE Q and A  

• The PRIDE Study and Index ECT: Right 
Unilateral Ultrabrief Comes of Age 

• Is Right Unilateral Ultrabrief to Be 
Recommended for all Depressed ECT Patients? 

• What is the Best Electrical Dosing Method for 
unilateral Ultrabrief Pulse Width? 



Rasmussen: PRIDE Q and A 

• At What Point in a Course of Treatment with 
Right Unilateral Ultrabrief Should a Switch Be 
Undertaken to a More Intensive Treatment 
Method? 

• What Should Be the Next-Step Technique for 
Patients Who Do Not Respond to Unilateral 
Ultrabrief? 

• The PRIDE Study and Continuation ECT: To Use 
STABLE or Not to Use STABLE? 



Rasmussen: PRIDE Q and A 

• Should Continuation ECT Be Offered to All Depressed 
Patients Who Have Remitted With Index ECT? 

• Should STABLE Be Considered the Standard of Care 
for Continuation ECT? 

• How and When Should Lithium Be Intermixed With 
ECT? 

• Do Responders, as well as Remitters, Benefit From 
Adding Continuation ECT to Pharmacotherapy? 







• ECT is increasingly a vital treatment for our most 
severely ill patients. 

 

• Technical advances allow greatly improved tolerability. 
 

• New research likely to lead to understanding of how ECT 
works, help elucidate etiology of psychiatric illness. 

 

• Stigma remains the biggest impediment to the 
appropriate prescription of ECT. 

 
 

Conclusions 




