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Episodic vs Continuous Illness

• Episodic
• Unipolar depression

• Bipolar disorder

• Continuous
• Schizophrenia

• Parkinson’s Disease

• OCD

• SIB in autism
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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
• Continuation ECT - given after an episode of 

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

• Maintenance ECT – ongoing ECT given to prevent 
recurrence of a new episode of depression. 
Arbitrarily defined as after 6 months post 
remission, can last for years, perhaps indefinitely.

• “C/M ECT”

Modified from Dr. Shane Gill



Post Acute Remission Treatment Options

• No treatment

• rTMS/tDCS

• Psychotherapy

• Medication(s)

• C/M ECT

• C/M ECT plus medication(s)

• C/M ECT plus medication(s) plus psychotherapy



Scholarship in Electroconvulsive Therapy

• PubMed 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)

• RCTs before PRIDE
• n= ~175

• PRIDE
• n= 64

• Other Studies (e.g. retrospective chart reviews)
• n= ~600

• Case Reports
• n= ~200



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



Brown et al. (2014): Systematic Review

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

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

• C/M ECT on a flexible schedule better than fixed



American Journal of Psychiatry, 1957



American Journal of Psychiatry, 1957

• “From my experience of 25 years in internal medicine, I have learned 
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 
applied to ECT.”
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ECT
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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 treatment not needed

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

Logrank test, p=0.59

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 5 10 15 20 2524Weeks

C-ECT

C-

Pharm

C
u

m
. 

P
ro

b
a
b

il
it

y
 o

f 
R

em
a
in

in
g
 R

em
it

te
d



▪Continuation 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
• 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

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+)



*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



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













Luccarelli et al., 2020

















EEG Changes after ECT





Lithium in Post-ECT Prophylaxis

• Strong evidence for lithium (plus AD) in post-ECT relapse prevention

• Coppen et al. (1981)

• Sackeim et al. (2001)

• Nordenskjold et al. (2011)

• Prudic et al. (2013)

• Rasmussen (2015) Review

• Lambrichts et al. (2021) Systematic Review and Meta-analysis



C/M ECT Technical Options

• Stick with what worked in the acute course

• Go to more “powerful” form of ECT

• Cognitive issues MUCH less with single treatment spaced weeks apart





How Long to Continue M-ECT?

• “…maintenance ECT, like psychoanalysis, should not be interminably 
prolonged.”

Richard Abrams, Electroconvulsive Therapy, 4th ed. 2002

• Or can/should it be?
Need to weigh risk of relapse against risk of ongoing

treatment.



Long term use of M-ECT



Long term use of M-ECT



Long term use of M-ECT



Long term use of M-ECT



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



Aitäh!



NEJM, Feb. 17, 2022
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