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Episodic vs Continuous Illness

ÅEpisodic
Å Unipolar depression

Å Bipolar disorder

ÅContinuous
ÅSchizophrenia

ÅParkinsons Disease

ÅOCD

ÅSIB in autism



Symptoms
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No Depression

Remission
Full Recovery

Response

Treatment Phases

Time (6 ï12 weeks) (6 months) (1 or more years)
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Adapted from: Kupfer DJ. Long-term treatment 

in depression. J Clin Psychiatry 1991;52(5, 

suppl):28-34

Three Phases of Treatment



ECT Medical Analogies

Acute (index) ECT is like penicillin for 
pneumonia

Maintenance ECT is like nitrofurantoin 
(Macrodantin) for recurrent UTI



Definitions
ÅContinuationECT - given after an episode of 

depression to prevent relapse back into the same 
episode.  Arbitrarily defined as 6 months post 
remission.

ÅMaintenanceECT ςongoing ECT given to prevent 
recurrence of a new episodeof depression. 
Arbitrarily defined as after 6 months post 
remission, can last for years, perhaps indefinitely.

ÅάC/M ECTέ

Modified from Dr. Shane Gill



Post Acute Remission Treatment Options

ÅNo treatment

ÅrTMS/tDCS

ÅPsychotherapy

ÅMedication(s)

ÅC/M ECT

ÅC/M ECT plus medication(s)

ÅC/M ECT plus medication(s) plus psychotherapy



Scholarship in Electroconvulsive Therapy

ÅPubMed Citations (as of 16/3/22)

Search Term # Citations

Maintenance 
electroconvulsive therapy

583

Maintenance ECT 484



How Big is the Evidence Base?
(since 1990, estimates)

ÅRCTs before PRIDE
Ån= ~175

ÅPRIDE
Ån= 64

ÅOther Studies (e.g. retrospective chart reviews)
Ån= ~600

ÅCase Reports
Ån= ~200



Brown et al. (2014): 
Systematic Review of C/M ECT



Brown et al. (2014): Systematic Review

ÅFour/six studies showed superior effect of C/M ECT over medications 
alone

ÅC/M ECT monotherapy less efficacious than C/M ECT + medication

ÅC/M ECT on a flexible schedule better than fixed



American Journal of Psychiatry, 1957



American Journal of Psychiatry, 1957

ÅάCǊƻƳ Ƴȅ ŜȄǇŜǊƛŜƴŎŜ ƻŦ нр ȅŜŀǊǎ ƛƴ ƛƴǘŜǊƴŀƭ ƳŜŘƛŎƛƴŜΣ L ƘŀǾŜ ƭŜŀǊƴŜŘ 
that some diseases will never be cured permanently and that certain 
patients are able to carry on only by getting a maintenance dose of 
their medication whether this is digitalis for the chronic cardiac, 
insulin for the diabetic or B-12 for the pernicious anemic. No doctor 
would ever dream of discontinuing an established maintenance dose 
because he would know that he might endanger the health or even 
the life of his patient. We felt that a similar consideration should be 
ŀǇǇƭƛŜŘ ǘƻ 9/¢Φέ





Phase I Phase II 

ECT

Nortriptyline + 

Lithium

Continuation 

ECT

Randomization

3x/week 

bilateral

Interim

HAM -D24 

(3x/week)

Week 21 (24)201612103 4 6 8

Continuation ECT vs. Pharmacotherapy



Enrollment Phase II

Randomized (n=201)

ITT Sample

(n=184)

No Post Baseline
Measurement (n=17)
2 Protocol violation

15 Withdrew Consent

Relapsed
Not 

Relapsed

Early Exits (n=15)
2 Protocol violation
11 Withdrew consent 

8 no longer wanted ECT

1 inconvenience

2 lost to follow-up

2 Adverse event

C-ECT

(n=89)

C-Pharm

(n=95)

Early Exits (n=21)
2 Protocol violation             

3 Withdrew consent

1 treatmentnotneeded

1 lost to follow-up

1 inconvenience

14 Adverse event

12treatment side effects

1 intercurr. Med cond.

(rash) 

1 psychiatric cond.(manic)

2 Other reasons

RelapsedNot Relapsed



Relapse Status at 6 Months

46% 46% 46%

34% 37% 32%

20% 17% 22%

0%
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30%

35%

40%

45%

50% Non-relapse Relapse Early Exit

Total 

(n=184)

C-ECT 

(n=89)

C-Pharm 

(n=95)p = n.s.



Kaplan-Meier Curves for C-ECT and C-Pharm

Logrank test, p=0.59
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ÁContinuation ECT is an effective 

alternative to pharmacotherapy for 

relapse prevention.

(Note: this is CECT alone, not combined with medications)

Conclusion









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 ECT Procedures
ÅDose Titration (5, 10, 15, 20 %)

Å6x Seizure Threshold RUL (0.25 ms) ECT 
3/wk

ÅAnesthesia
ÁGlycopyrrolate (0.2 mg IV) (first procedure only)

ÁMethohexital (0.75 mg/kg)

ÁSuccinylcholine (0.75 mg/kg)

Å!ŘŜǉǳŀǘŜ ǎŜƛȊǳǊŜ җмрǎ ƳƻǘƻǊ

ÅMidcourse dose increase if response 
plateaus



PRIDE Phase I Remission1 and Response Proportions2

1Remission:  Last two HRSD24Ò 10                                    
2Response:  Ó 50% decrease HRSD24

(Baseline - Last)



PRIDE Phase I Conclusions

ÅRUL-UBP ECT is a viable treatment technique for geriatric depression

ÅRUL-UBP is rapidly acting (including on suicidality)

ÅRUL-UBP is generally well-tolerated





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

ÅVLF dose (mean): 192 mg (no difference between arms)

ÅLi level (mean): 0.53 mEq/l (PHARM)

ÅLi Level (mean): 0.36 mEq/l (STABLE+)



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

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



PRIDE Phase II Results

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

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

ÅOdds of relapsing 1.7 times higher for PHARM vs STABLE+

Å34.4% (21/61) of STABLE+ patients received at least one additional 
ECT in weeks 5-24



Relapse* by Treatment Group

ÅOverall Relapse Rate: 16.7%

ÅPHARM Relapse Rate: 20.3%

ÅSTABLE+ 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 HRSD24җ нмΣ ƻǊ ǇŀǘƛŜƴǘ ǊŜǉǳƛǊŜŘ ǇǎȅŎƘƛŀǘǊƛŎ ƘƻǎǇƛǘŀƭƛȊŀǘƛƻƴΣ ƻǊ ǇŀǘƛŜƴǘ ōŜŎŀƳŜ 
suicidal). 



PRIDE PHASE II Conclusions

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

ÅRUL UBP was safe and well tolerated

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

ÅAim is to prevent full syndromicrelapse and its attendant catastrophic 
consequences













Luccarelliet al., 2020














