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•
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•
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-ECT

predicting relapse

•
biological m

arkers

•
patient characteristics

preventing relapse

O
verview

Relapse

return of sym
p
tom

s of a still 
ongoing ep

isod
e

occurs d
uring the p

eriod
 of 

rem
ission, b

ut b
efore recovery

Recurrence 

ap
p
earance of 

an entirely new
 ep

isod
e

can occur only d
uring recovery

depressive 
sym

ptom
s

euthym
ia

Relapse
Recurrence

R
elapse

follow
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eta-analysis

3m
onths
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m

onths

N
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/
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7
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4 m
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N

=
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Jelovac et al (2013). R
elapse follow

ing successful EC
T

 for m
ajor depression: a m

eta-analysis. N
europsychopharm

acology 38,  12, 2467-74.



3m
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6 
m

onths
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m
onths

24
m
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27%
38%

51%
50%

37%
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3111

4146

relapse rate %
 - num

ber of studies - num
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Jelovac et al (2013). R
elapse follow

ing successful EC
T

 for m
ajor depression: a m

eta-analysis. N
europsychopharm

acology 38,  12, 2467-74.

R
elapse

follow
ing successful ECT - M

eta-analysis - Treatm
ent reduces risk

N
=

20

U
BP N

=
58

IT
T

 116

BP N
=

58

3 M
N

=
24

Verw
ijk / Spaans et al. Relapse 

and long-term
 cognitive 

perform
ance after brief pulse 

or ultrabrief pulse right 
unilateral ECT: A m

ulticenter 
naturalistic follow

 up. 
J Affect D

isord 2015; 184: 
137-44.

24 R
em

itters
26 R

em
itters

6 M
N

=
23

N
=

20

PH
A

SE 1       R
C

T
 RU

L U
BP vs BP

PH
A

SE 2       N
aturalistic Follow

-up

Spaans / Verw
ijk et al Efficacy 

and cognitive side effects after 
BP and U

BP RU
L ECT for 

m
ajor depression: a 

random
ized, double-blind, 

controlled study. J Clin 
Psychiatry 2013; 74(11): 

e1029-36.

BP
U

BP

Verw
ijk	/	Spaans	et	al.	Relapse	and	long-term

	cogni9ve	perform
ance	a<er	BP	or	U

BP	RU
L	

ECT:	A	m
ul9center	naturalis9c	follow

	up.	J	Affect	Disord.	2015;184:137-44.	

RU
L BP vs U

BP Relapse

3 m
onths

6 m
onths

M
O

D
EC

T
 6M

-Relapse
M

ood D
isorders in Elderly treated w

ith ECT

•
N

=
110, age ≥55

m
ean 73

•
BP RU

L 6ST
 2x/w

•
R

em
ission 66.4%

 - N
=

73
drop out N

=
11

•
R

elapse study - N
=

67
m

issing data N
=

6
33%

W
agenm

akers et al. Psychotic LLD
 less likely to relapse after ECT. 

Journal of Affective D
isorders 2020;276:984-990.

D
ols / Bouckaert et al. Early- and Late-O

nset D
epression in Late Life: A 

Prospective Study on Clinical and Structural Brain Characteristics and 
Response to ECT.  Am

 J G
eriatr Psychiatry 2017; 25(2): 178-89.

6 m
th 

relapse rate



M
O

D
EC

T
 5Y-Relapse

M
ood D

isorders in Elderly treated w
ith ECT

•
N

=
110, m

ean age 73 -  BP RU
L 6ST

 2x/w

•
R

esponse 78%
 - N

=
86

•
67%

 relapse

•
m

edian of 1 relapse

•
80%

 of relapse in first 2 years

67%

Lam
brichts / W

agenm
akers et al. Long-term

 outcom
e follow

ing electroconvulsive therapy 
for late-life depression: five-year follow

-up data from
 the M

O
D

ECT study
Am

 J G
eriatr Psychiatry (in press)

5 year 
relapse rate

M
O

D
EC

T
 5Y-Relapse

M
ood D

isorders in Elderly treated w
ith ECT67%

Lam
brichts / W

agenm
akers et al. Long-term

 outcom
e follow

ing electroconvulsive therapy for late-life 
depression: five-year follow

-up data from
 the M

O
D

ECT study.  Am
 J G

eriatr Psychiatry (in press)

5 year 
relapse rate

m
edian tim

e to relapse 1.6 years

Jelovac et al (2013). R
elapse follow

ing successful EC
T

 for m
ajor depression: a m

eta-analysis. N
europsychopharm

acology 38,  12, 2467-74.

R
elapse

cum
ulative m

eta-analysis of relapse rates at 6 m
onths follow

ing ECT across all eligible 
studies from

 1962 onw
ards.

•
R

ecent studies - higher relapse rates

•
changes in EC

T
 populations Sackeim

, 1994

•
ECT once used as 1

st-line treatm
ent in often 

m
edication-naive patients

•
now

 reserved for difficult-to-treat depression, less 
likely to achieve full rem

ission and prone to relapse 
Fekadu et al, 2009

33.9%
 R

elapse R
ate

16.7%
 R

elapse R
ate

R
ead &

 A
rnold. Is Electroconvulsive T

herapy for D
epression M

ore Effective T
han Placebo? 

A
 System

atic R
eview

 of Studies Since 2009. Ethical H
um

an Psychology and Psychiatry 2017;19:5-23.

It is w
ell established that ECT recipients have 

very high relapse rates …



Is post-ECT relapse higher
than post-m

eds relapse? 

12 m
onth

relapse rate
(on M

-M
eds)

G
eddes et al 

2003
m

eta-analysis A
D

-trials
‘clean’ 

R
C

T-population
16%

STA
R*D

rem
ission

after 1st step (SSR
I)

‘real w
orld’

recurrent, com
orbidity

non-resistant
34%

rem
ission

after >
1 step

‘real w
orld’

recurrent, com
orbidity

resistant
43-50%

Jelovac et al 2013
m

eta-analysis EC
T-trials

severely ill, resistant, suicidal…
50%

A
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A
bstract

O
bjective: The prim

ary aim
 w

as to determ
ine w

hether electroconvulsive therapy 
(EC

T) is associated w
ith reduced risk of psychiatric readm

ission in m
ajor depres-

sive disorder (M
D

D
).

M
ethods: This study w

as based on data from
 m

ultiple Sw
edish population- based 

registries. A
ll adult patients adm

itted to any Sw
edish hospital for m

oderate- to- 
severe M

D
D

 betw
een 2012 and 2018 w

ere included. Participants w
ere divided 

into tw
o groups depending on w

hether they received EC
T during inpatient care. 

Follow
- up w

as set at 30 and 90 days from
 discharge. D

ata w
ere analyzed using 

logistic regression, and m
atching w

as conducted.
R

esults: A
 total of 27,851 unique patients contributed to 41,916 adm

issions. EC
T 

w
as used in 26.8%

 of adm
issions. In the m

ain m
ultivariate analysis, the risk of 

both 30-  and 90- day readm
ission w

as low
er in the EC

T group than in the non- EC
T 

group. In a m
atched sensitivity m

odel, the results pointed in the sam
e direction 

for readm
ission risk w

ithin 30 days, but statistical significance w
as not reached. 

EC
T- treated subgroups w

ith superior outcom
es on readm

ission risk com
pared 

w
ith non- EC

T treatm
ent w

ere older, unem
ployed, m

arried, or w
idow

ed patients, 
those treated w

ith antipsychotics or benzodiazepines before adm
ission, w

ith psy-
chotic features, prior psychiatric hospitalizations, or fam

ily history of suicide. 
H

ow
ever, in patients below

 35 years of age, EC
T w

as associated w
ith increased 

readm
ission risk.

Conclusion: This study suggests that EC
T reduces the risk of psychiatric read-

m
ission in certain subgroups of patients w

ith M
D

D
. Since patients receiving EC

T 
tend to be m

ore difficult to treat, there is a risk of residual confounding.

K
E

Y
W

O
R

D
S

electroconvulsive therapy, m
ajor depressive disorder, patient readm

ission, risk factors

•
27.851 patients - 41916 adm

issions - EC
T

 in 26.8%
of adm

issions

•
readm

ission @
 30 days and 90 days 

•
low

er in ECT group (O
R 0.90 and O

R 0.93, respectively)

•
decreased readm

ission risk a.o. older age, psychotic features

•
below

 age 35 EC
T

 associated w
ith increased readm

ission risk

A
uthor (year)

Sam
ple

size
Follow

-up 
R

elapse
definition

R
elapse rate

R
isk factor(s)
for relapse

H
uuhka et al

(2012)
45

12 m
R

ehospitalization
R

estart of EC
T

44%
(all w

ithin 8 m
onths)

D
iagnosis 

other than M
D

D

M
artinez-A

m
oros 

et al (2020)
73

≥
 12 m

R
ehospitalization
R

estart of EC
T

Suicide

49%
 

(18%
 w

ithin 6 
m

onths)

H
igher num

ber previous 
episodes

M
-EC

T
 interval <

4 w

C
abelguen et al 

(2020)
16

≥
 6 m

R
ecurrence

(new
 episode)

50%
 

(22%
 w

ithin 6 
m

onths)
N

ot assessed

R
elapse after stop M

-EC
T

 3 retrospective studies

A
uthor (year)

Sam
ple size

Follow
-up 

R
elapse definition

R
elapse rate

R
isk factor(s) for relapse

Van de Velde et al
(2021) *

33
3 m

R
ehospitalization
R

estart of EC
T

60%
Younger age

M
-EC

T
 interval <

2 w

M
ethfessel et al

(2021) * #
 @

34
6 m

R
ehospitalization

44%
Shorter tim

e since index 
EC

T

Lam
brichts et al

(2021) *
82

6 m
R

ehospitalization
R

estart of EC
T

 or m
eds

Suicide (attem
pt)

43%
Psychotic disorder

M
-EC

T
 interval <

4 w

R
elapse after abrupt stop M

-EC
T

 3 prospective studies

* abrupt discontinuation due to pandem
ic; #

 decision based on clinical condition; @
 M

D
D

, bipolar disorder, schizophrenia



43%
	

6-m
	relapse	rate	

89%
	

Restart	of	ECT	
(15+12+4	/	36)

T
im

e to relapse
M

edian=
8.00 w

eeks (IQ
R=

6,71)

M
DD

BD

Psychotic	Disorder

M
ood disorders do better

D
iagnosis - Cox proportional hazards m

odel

1	w
eek

2	w
eeks

3	w
eeks

4	w
eeks

Shorter interval, earlier relapse
Kaplan-M

eier survival curves by M
-ECT-interval



•
±

 half of the patients relapsed          

•
>

 consider continuation of M
-ECT!

•
±

 half of the patients did not relapse

•
>

 consider stop M
-ECT (especially in patients 

stable w
ith a longer inter-treatm

ent interval)

W
hat to conclude?

Jelovac et al (2013). 
R

elapse follow
ing successful EC

T
 for 

m
ajor depression: a m

eta-analysis. 
N

europsychopharm
acology 38,  12, 

2467-74.

R
elapse

6 m
th-relapse rate follow

ing successful ECT and M
ECT

38%
33%

M
O

D
EC

T
W

agenm
akers et al. Psychotic LLD

 
less likely to relapse after EC

T. 
Journal of A

ffective D
isorders 

2020;276:984-990.

44%

6 m
th relapse rate 

after abrupt C
O

V
ID

-related 
stop of M

-EC
T

 in 83 patients, 
m

ean age 69

28%

after M
-EC

T
retrospective studies

•
Longer duration of index episode M

artinez-Am
oros et al 2012

•
G

reater num
ber of previous episodes M

artinez-Am
oros et al 2012, Yang et al 2020, 

Jelovac et al 2021 

•
C

hange RU
L >

 BT
 during index course G

ruter &
 G

rozinger 2018

•
H

igher charge during index course G
ruter &

 G
rozinger 2018

G
ruter &

 G
rozinger M

. [D
eterm

inants of relapse after electroconvulsive therapy in depressed patients]. Fortschr N
eurol Psychiatr. 2018;86:711-717 / 

M
artinez-Am

oros et al. Long-term
 treatm

ent strategies in m
ajor depression: a 2-year prospective naturalistic follow

-up after successful electroconvulsive therapy. 
J ECT. 2012;28:92-97 / Yang et al. Risk Factors of Relapse After Successful Electroconvulsive Therapy for Taiw

anese Patients W
ith M

ajor D
epression. J ECT. 

2020;36:106-110.

Predictors
of relapse

Predictors
of relapse

•
patient/illness characteristics

•
age

•
m

edication-resistance

•
psychotic features

•
overgeneral m

em
ory

•
residual sym

ptom
s

•
biological m

arkers

•
REM

 sleep dysregulation

•
D

ST / TRH
 - test

•
heart rate variability



age
resistance

psychotic features

Jelovac et al (2013). R
elapse follow

ing successful EC
T

 for m
ajor depression: a m

eta-analysis.  N
europsychopharm

acology 38,  12, 2467-74.

Long-term
 prognosis

m
ore favorable

O
lder age &

 psychotic features
predict a m

ore favorable long-term
 outcom

e

Jelovac et al. R
elapse follow

ing BT
 and high-dose RU

L EC
T

 for m
ajor depression.

 A
cta Psychiatr Scand. 2021;144:218-229.

N
=

61
R

em
itters

EFFEC
T-D

EP
BT

 vs RU
L

1 year
naturalistic 
follow

-up

 —
—

 N
o Psychosis - relapse - 50%

 
 —

—
 Psychosis - relapse - 6.7%

39%
relapse

 —
—

 <
 55 - relapse - 73%

 
 —

—
 >

 55 - relapse - 28%

1 year
naturalistic 
follow

-up

•
73 rem

itters 66%
 of 110

•
Psychotic depression 56%

, N
=

41

•
M

issing data on relapse N
=

6

•
R

elapse study N
=

67

•
6m

-relapse 33%
 22/67

R
elapse rate 

psychotic depression  
23.1%

 
non-psychotic 

depression 46.1%

W
agenm

akers et al. Psychotic LLD
 less likely to relapse after EC

T. Journal of A
ffective D

isorders 2020;276:984-990.

M
O

D
EC

T
 6M

-Relapse
M

ood D
isorders in Elderly treated w

ith ECT
R

eadm
ission

•
R

eadm
ission associated w

ith a.o.

•
younger age

•
being divorced / unem

ployed

•
com

orbid anxiety disorder

•
non-psychotic depression

•
m

ore severe sym
ptom

s before ECT

N
=

7350

Brus et al. Lithium
 for suicide and readm

ission prevention after EC
T

 for unipolar depression: 
population-based register study. BJPsych O

pen. 2019;5:e46.

readm
ission 

N
=

4203
57.18 %

1.4 years



Sackeim
 et al.  A

 prospective, random
ized, double-blind com

parison of BL and RU
L EC

T
 at different stim

ulus intensities. 
Arch G

en Psychiatry 2000;57(5):425-34.

M
edication R

esistance Predicts R
elapse

relapse 2x rate of patients w
ho did not receive adequate TC

A trial pre-ECT

•12 m
onth - relapse

•resistant patients 68.6%
 

•patients w
ho did not have adequate m

ed trial 
before ECT 33.3%

•H
igher H

RSD
 scores post-EC

T
 associated w

ith 
higher rate of relapse likelihood ratio =

 10.21, P=
0.001

TCA
-resistant

 (N
=34)

Inadequate pre-EC
T

 
pharm

acotherapy 
(N

=
28)

T
im

e after Treatm
ent, w

eeks

Cumulative probability of  remaining well

Jelovac et al (2013). R
elapse follow

ing successful EC
T

 for m
ajor depression: a m

eta-analysis. 
N

europsychopharm
acology 38,  12, 2467-74.

M
edication R

esistance D
oes N

ot Predict R
elapse

no effect of 
baseline m

edication 
resistance 
p=

0.429

post-D
SM

-III 
studies (N

=
17)

 of pharm
acologically 

treated patients 
(N

=
710)

6 m
onth

R
elapse rate 

37.7%

 —
—

 N
ot M

edication R
esistant - relapse - 7/20 

 —
—

 M
edication R

esistant AT
H

F - relapse - 17/40 

T
im

e 

Cumulative proportion remaining 

Treatm
ent resistance

does not predict relapse

Jelovac et al. R
elapse follow

ing BT
 and high-dose RU

L EC
T

 for m
ajor depression.

 A
cta Psychiatr Scand. 2021;144:218-229.

N
=

61

R
em

itters
EFFEC

T-D
EP

BT
 vs RU

L

1 year
naturalistic 
follow

-up

39%
relapse

O
vergeneral autobiographical m

em
ory

predictors

•
inability to retrieve specific m

em
ories 

•
cognitive vulnerability factor for developm

ent of depression

•
m

ore O
G

M
 predicts poor outcom

e non-ECT-literature

•
few

 EC
T-studies, conflicting results

•
did not predict relapse Jelovac et al 2016

•
predicted incipient relapse in 1st w

eek after EC
T

 Raes et al 2008

Jelovac et al. A
utobiographical M

em
ory Specificity in M

ajor D
epression Treated W

ith EC
T. J EC

T. 2016;32:38-43
R

aes et al. O
vergeneral m

em
ory predicts stability of short-term

 outcom
e of EC

T
 for depression. J EC

T. 2008;24:81–83..



R
isk factors for relapse-recurrence

m
eta-synthesis

•
strong evidence

•
increased risk

•
history of childhood m

altreatm
ent

•
history of recurrence

•
residual depressive sym

ptom
s at the end of treatm

ent

Buckm
an et al. R

isk factors for relapse and recurrence of depression in adults and how
 they operate: 

A
 four-phase system

atic review
 and m

eta-synthesis. C
lin Psychol R

ev. 2018;64:13-38.

N
O

 ECT

R
elapse after A

D
predictors / STA

R*D

Sakurai.	Predic9ng	relapse	w
ith	individual	residual	sym

ptom
s	in	m

ajor	
depressive	disorder:	a	reanalysis	of	the	STAR*D	data.	Psychopharm

acology	(2017)	
234:2453–2461

•
Q

ID
S-SR

16 

•
restlessness H

R=
1.197, p=

0.018

•
hypersom

nia H
R=

1.190, p=
0.009

•
w

eight change H
R=

1.127, p=
0.041

N
O

 ECT

R
esidual sym

ptom
s

M
O

D
ECT

•
increased risk of relapse

•
reduced sleep M

AD
RS

•
O

R=
2.03, 95%

CI=
1.11-3.69, p=

0.0214

•
lassitude M

AD
RS

•
‘difficulty getting started or slow

ness initiating and perform
ing 

everyday activities’

•
O

R=
1.62, 95%

CI=
1.00-2.62, p=

0.0497

80
responders

6 m
th

follow
-up

39%
relapse

Lam
brichts et al. W

hich residual sym
ptom

s predict relapse after successful EC
T

 for late-life depression? subm
itted

R
EM

R
EM

 sleep dysregulation
predictors

•
persistence of R

EM
 sleep dysregulation during            

rem
ission predicts relapse Palagini et al 2013

•
shortened REM

 latency (a) 

•
increased REM

 sleep duration (b)

•
post EC

T

•
shortened REM

 latency predicts 6 m
th relapse G

runhaus et al 1994 

Palagini et al. R
EM

 sleep dysregulation in depression: state of the art. Sleep M
ed R

ev. 2013;17:377-390 
G

runhaus et al. Shortened R
EM

 latency Post EC
T

 is associated w
ith rapid recurrence of depressive sym

ptom
atology. Biol Psychiatry. 1994;36:214-222..



H
eart rate variability

K
arpyak et al. C

hanges in heart rate variability in response to treatm
ent w

ith EC
T. J EC

T. 2004;20:81-88.

fluctuations in length of interbeat intervals typical for the norm
al cardiac rhythm

H
eart rate variability 

Predictors

K
arpyak et al. C

hanges in heart rate variability in response to treatm
ent w

ith EC
T. J EC

T. 2004;20:81-88.

•
Low

er H
RV

 - M
D

D
 higher severity, longer duration

•
Increases in H

RV
 - positive response to A

D
, C

BT

•
D

ecrease in H
RV

 - non-response 

•
Low

 baseline H
RV

 - rapid relapse of depression after ECT

•
dexam

ethasone suppresses cortisol secretion

•
not in ‘non-suppressors’

D
exam

ethason Suppression Test
predictors

dexam
ethasone 

acts as          
cortisol

pituitary          
m

akes less        
A

C
T

H

adrenals          
m

ake less        
cortisol

•
Persistent non-suppression of cortisol on D

ST
 after treatm

ent is 
associated w

ith high risk of early relapse 

•
EC

T
 - inconsistent results

•
N

o w
ell-designed studies in EC

T

D
exam

ethason Suppression Test
predictors

R
ibeiro et al. T

he D
ST

 as a predictor of outcom
e in depression: a m

eta-analysis. A
m

 J Psychiatry. 1993;150:1618-1629.



•
T

hyrotropin-releasing H
orm

one Test

•
T

R
H

 stim
ulates production of T

SH

•
blunted TSH

-response to T
R

H
 predicts relapse

•
few

 studies, inconsistent results
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T: a review
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 delusional
M

edian 8 R
 / 64%

 - 87%
 R

em
itters

D
elusional 94%

 / N
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•
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•
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•
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•
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•
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ith lithium

•
quality of evidence very low
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, Sienaert P. D

oes lithium
 prevent relapse follow
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 and m
eta-analysis. Acta Psychiatr Scand 2021.
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neuroim
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ent 
effects
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‘group CBT in com
bination w

ith AD
 m

ight be an effective 
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ent to sustain response after successful 
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D
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 patients’
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eier 2014
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ed does w
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ultrabrief pulse w
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cCall W
V. Continuation antidepressant strategies after 
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therapy. Biol Psychiatry. 2015;77:e7.
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as M

-ECT-substitute

There are m
any unansw

ered questions 
about the optim

al treatm
ent of 

depressed patients follow
ing response 

to ECT. 

Rather than advocating a specific class 
of antidepressant m

edication for 
continuation therapy, 

it seem
s m

ore prudent to m
aintain a 

flexible approach
to m

anagem
ent that takes into account 

the type and adequacy of previous 
treatm

ent.
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•
W

ithout continuation treatm
ent, early relapse is high

•
M

aintenance treatm
ent significantly reduces relapse 

•
Possible predictors - conflicting results

•
younger patients

•
absence of psychotic sym

ptom
s


