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Abstract:

Title: The effects of modified brief pulse bilateral electroconvulsive therapy (ECT) on disease profile and

cognitive functions in patients of Depression, Mania and Schizophrenia.

Aims & Obijectives:

In the patients of Depression, mania and Schizophrenia treated with modified brief pulse bilateral ECT, to

assess

1. The type and amount of cognitive deficits pre and post-ECT.

2. The change in disease severity post-ECT.

Materials and Methods:

Consecutive patients with DSM-IV TR diagnosis of Bipolar Mania, Depressive Disorder(Major Depressive

Disorder and Bipolar Depression) or Schizophrenia admitted and posted for modified brief pulse bilateral ECT

were enrolled. Those who received ECT in past 6 months, were uncooperative or unwilling to consent were

excluded. The scales below were administered before ECT, within 1 day of 1* and last ECT, after 1 month of

last ECT.

Tests/Scales used: For severity (as per disease)

1. PANSS (Positive and Negative Syndrome Scale)

2. HDRS (Hamilton Depression Rating Scale )

3. YMRS (Young Mania Rating Scale )

For cognitive functions:

1. (ACE — R) Addenbrook’s cognitive rating scale

2. (MMMSE) Modified mini mental state examination

3. PGI memory test

Paired t test was used for significance detection.

Results & Conclusions:

Patients enrolled (MDD: 23, Bipolar mania 22, Schizophrenia: 42) revealed:

1. ECT has acute effects on cognition that is evident by changes in cognitive profile of participants just after
ECT. Cognitive decline caused by ECT is reversible.

2. ECT is effective in reducing disease severity in all 3 disorders.

I.  Introduction

Electroconvulsive therapy is being used as a therapeutic procedure in treatment of psychiatric illnesses
since last 60 years. It is most commonly used in treatment of Bipolar Mood Disorder, Major Depressive
Disorder and Schizophrenia spectrum disorders. Even after the advent of newer effective medication
Electroconvulsive therapy remains a widely used procedure throughout the world. It is generally considered to
be useful in resistant cases as well as to provide quick relief from the psychopathology.

Despite its widespread use there has always been controversy over its effectiveness and side effects
profile specially related to cognition. Some studies have concluded ECT to be no better than placebo and many
have emphasized on the detrimental effects on cognition exceeding the benefit if any. Lack of adequate
knowledge about the mechanism of action of Electroconvulsive therapy further complicates the picture. There is
also a lack of clear consensus regarding efficacy and adverse effects of Electroconvulsive therapy in the
psychiatry community.

This study is done to determine the degree of efficacy of Electroconvulsive therapy in patients of
mania, depression and schizophrenia disorders by using appropriate illness related scales and to evaluate the
effects of this therapy on cognition by using comprehensive battery of cognitive testing.
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Il.  Aims & Objectives
A prospective comparative outcome study:
1. To assess the changes in disease severity in patients of MANIA, DEPRESSION and SCHIZOPHRENIA
who are given ECT during the course of their hospital admission.
2. To assess the nature and quantity of cognitive changes in patients of MANIA, DEPRESSION and
SCHIZOPHRENIA who are given ECT during the course of their admission.

Review Of Literature
Controversy over long-term effects on general cognition

In early 2007 first-ever large-scale study (347 subjects), Sackeim and colleagues found that at least
some forms (namely bilateral application and outdated sine-wave currents) of ECT "routinely” lead to "adverse
cognitive effects,” including global cognitive deficits and memor¥ loss, that persist for up to six months after
treatment, suggesting that the induced deficits may be permanent. !

In July 2007, a second study was published concluding that ECT routinely leads to chronic, substantial
cognitive deficits, and the findings were not limited to any particular forms of ECT.!® The study, led by
psychiatrist Glenda MacQueen and colleagues, found that patients treated with ECT for bipolar disorder show
marked deficits across multiple cognitive domains.

Breggin, chief editor of the journal Ethical Human Psychology and Psychiatry, is a leading critic of
ECT who believes the procedure is neither safe nor effective. !

Six months after the publication of the Sackeim study® documenting routine, long-term memory loss
after ECT, prominent ECT researcher Max Fink published a review in the journal Psychosomatics concluding
that patient complaints of memory loss after ECT are "rare" and should be "characterized as somatoform
disorders, [;]ather than as evidence of brain damage, thus warranting psychological treatment for such
disorders."

A number of reviews of the literature and other articles continue to characterize ECT as safe and
effective, BIPIMARUIZISINANS For example, in June 2009, Portuguese researchers published a review on the
safety and efficacy of ECT in an article entitled, Electroconvulsive Therapy: Myths and Evidences.® In their
review, the researchers conclude that ECT is an "efficient, safe and even life saving treatment for several
psychiatric disorders.” In 2008, Yale researchers published a review on the safety and efficacy of ECT in elderly
patients.™® According to the authors, "ECT is well established as a safe and effective treatment for several
psychiatric disorders." And in a June 2009 article published in the Journal of ECT, Iranian researchers observe
that, "Despite the wide consensus over the safety and efficacy of electroconvulsive therapy (ECT), it still faces
negative publicity and unfavorable attitudes of patients and families."*

As seen from above discussion there is a lot of debate and controversy over cognitive effects of ECT.

I11.  Materials And Methods
Participants: All participants were given brief pulse bilateral ECT. Out of all participants who gave informed
consent along with their relatives for participation in study 22 patients of mania, 23 patients of depressive
disorder (20 major depressive disorder & 3 bipolar depression), 42 patients of schizophrenia completed at least 3
steps of study and were taken for analysis. Of the above sample 20 patients of mania, 21 of depressive disorder
and 35 of schizophrenia completed all four steps of study.
Duration of study: 2 years( january 2012 till December 2013)
Permitting authority and consent: study was approved by Human Resource Ethics Committee, Government
Medical College, Surat, Gujarat, India.
Written informed consent of both parent and close relative was taken for enrollment in the study. Participants
who were already posted on Electroconvulsive therapy were enrolled and no other additional intervention was
done.
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Steps of study:
-,
s A battery of illness severity and cognitive tests mentioned below
was administered to study participant 1 day before
Electroconvulsive therapy and their scores were recorded.
v
™~
s Same battery of tests was administered to study participants
within two days of 1st Electroconvulsive therapy session.
y
™~
s Same battery of tests was administered to study participants
within two days of last Electroconvulsive therapy session.
y
™
s Same battery of tests was administered to study participants
after 1 month of last Electroconvulsive therapy session.
J

Exclusion criterias:
1. History of ECT within past 6 months
2. Patient uncooperative

Tests/Scales administered:

For disease severity:

4. HDRS (Hamilton Depression Rating Scale) was used to assess the severity of depression.

5. YMRS (Young Mania Rating Scale) was used to assess the severity of manic episode.

6. PANSS (Positive and Negative Syndrome Scale) was used to assess the severity of schizophrenia.

For cognitive functions evaluation

1. ACE - R (Addenbrook’s cognitive rating scale).

2. MMMSE (Modified mini mental state examination).

3. PGI memory test.

Statistical analysis was done using Paired T Test with a p value of less then .05 as significant.

IV. Results
General Outline of Results & Interpretation:
In every scale that has been used in this study test of significance ( Paired t test, level of significance <.05) is
applied between the following:

1. A&B
2. A&C
3. A&D
4., C&D
Where

A represents baseline score of the respective scale before ECT administration.

B represents scale score immediately after 1% ECT probably demonstrating the acute effects of ECT.

C represents scale score after last ECT presumed to demonstrate the effects of full course, long term effects of
the initial ECTs and acute effects of last ECT .

D represents score after 1 month of ECT course administration probably reflecting the long term effects of ECT
administration.

For illness severity scale:
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Although decrease in severity scores can be caused either by ECT, concurrent medication or the natural
course of illness or a combination of above factors; in this study ECT will be considered as significant
contributing factor to the decrease in severity score.

For cognitive scales:

1. A decrease in cognitive score can be attributed to negative effects of ECT on brain or the worsening of
illness during the course of ECT. In interpretation any decrease in cognitive score during the course of ECT
is being considered as a negative effect of ECT.

2. An increase in cognitive score during the course of ECT will be considered to be due to decrease in illness
severity as studies showing direct increase in cognition due to positive effects on brain by ECT are very
few.

1. Mania patients

Participants: Total no: 22

20 completed all steps & 2 didn’t come for 4™ step

Demographic profile:

Average age: 31 years, Range: 22 years to 45 years

Sex: male: 15, female: 7

IIness profile:

Average illness duration: 5 years, range: 1 month to 16 years
Average No of manic episode: 4" range: 1 to 14

History of past ECT present: 8

Reason for posting to ECT: not responding to medication: 9, disruptive behavior: 7,  hasten recovery: 4, past
history of response to ECT: 2

Frequency of ECT administered: 3/week in 20, 2/week in 2
Average no of ECT given: 9 (highest 11, lowest 5)

Subjective complaint of memory impairment reported in patient: 4

2. Depressive disorder patients

Participants: Total no: 23

20 completed all steps. 3 didn’t come for 4" step

Diagnosis: Major Depressive Disorder (20), Bipolar 1 mood disorder depressed (3)
Demographic profile:

Average age: 31 years Range: 18 years to 51 years

Sex: male: 14, female: 9

IlIness Profile:

Average illness duration: 5 years, range: 1 month to 16 years

Average No of depressive episodes: 2.4, range: 1to 6

History of past ECT present: 4

Reason for posting to ECT: not responding to medication: 12, suicidal ideations: 7, hasten recovery: 3, past
history of response to ECT: 1

Frequency of ECT administered: 3/week in 18, 2/week in 5

Average no of ECT given: 6, highest 8, lowest 3

Subjective complaint of memory impairment reported in patient: 3

3. Schizophrenia patients

Participants: Total no: 42

34 completed all steps. 8 didn’t come four 4" step

Demographic profile:

Average age: 31.5 years Range: 19 years to 55 years

Sex: male: 31, female: 11

IlIness profile:

Average illness duration: 4.33 years, range: 6 month to 15 years
History of past ECT present: 8

Reason for posting to ECT: not responding to medication: 20, disruptive behaviour: 7 , hasten recovery: 10 ,
past history of response to ECT: 5

Frequency of ECT administered: 3/week in 32, 2/week in 10
Average no of ECT given: 5.6, highest 9, lowest 3

Subjective complaint of memory impairment reported in patient: 7
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IlInesss severity scales scores:

1. Analysis of Young Mania Rating Scale score(N=22)

Table 1 (all tables provided at the end of article)

Interpretation of results: ECT resulted in decrease in psychopathology in mania in study participants as per
YMRS scale.

2. Analysis of Hamilton Depression Rating Scale:
Table 2

Interpretation of results: ECT resulted in decrease in psychopathology in depression in study participants as per
HDRS scale.

3. Analysis of PANSS rating scale:
Table 3

Interpretation of results: ECT resulted in decrease in severity of psychopathology in schizophrenia in
study participants as per PANSS scale. The decrease was maximum in positive symptom and least in negative
symptoms.

On comparing the overall results of illness severity scales it is seen that there was significant decrease
in the scores in all 3 disorders after 1% ECT, after last ECT and after one month of completion of last ECT.

Discussion: there was significant decrease in the scores in all 3 disorders after 1 ECT, after last ECT
and after one month of completion of last ECT. The effectiveness of ECT in these disorders in this study is in
line with other similar significant studies 1 [#81 1 71 941 Athough some of these studies have considered only
individual disorders with different illness severity scale yet they all showed significant decrease in
psychopathology after ECT administration for example:

e The Leicester ECT trial® showed significant greater improvement in participants when measured on the
Montgomery-Asberg Schizophrenia Scale (MASS), the visual analogue global psychopathology scale and
the depression scale.

e The study in Nepal carried out by Adhikari and Pradhan'™ with comparison of 47 ECT receivers and 78
non receivers reported significant decrease in BPRS in ECT receiver as compared to non-receivers at
discharge , 1st month, 6th month and 12th month; in YMRS at discharge, 1st month and at 12th month; in
HAMD-M at discharge , at 1st month , at 6th month and at 12th month ; in GAF at discharge , at 6th month
and at 12th month.

e The study done by Vineet Bharadwaj, Sandeep Grover & Subho Chakrabarti'*™ in 32 Patients with severe
depression while they were receiving ECT’s reported gradual significant decline in MADRS scores.

e A meta analysis done by lannis M Zervas, Christos Theleritis & Costantin R Soldatos®?! also reported ECT
having significant benefit in reducing psychopathology in schizophrenia.

[18]

[20]

Cognitive scales score:
ACE-R scale scores
Table 4

MMMSE scale scores
Table 5

PGI Memory scale scores
Table 6

On comparison of cognitive profile in all three illnesses studied (mania, depression and schizophrenia)
it was seen that:
1. Study participants of depression had the highest baseline mean cognitive scores while the study participants
of mania had the lowest mean cognitive scores at baseline.
2. Study participants of mania showed cognitive decline on all 3 scales just after completion of first ECT, while
study participants of depression showed cognitive decline only on PGl Memory scale after first ECT. Study
participants of schizophrenia did not show cognitive decline on any of the scale after first ECT.
3. Study participants of mania showed cognitive impairment after completion of ECT course which was most
marked in PGl Memory scale. Study participant of depression showed insignificant cognitive enhancement on
ACE-R and MMMSE scales while PGl Memory scale showed insignificant cognitive decline. Study participants
of schizophrenia showed significant cognitive enhancement on all three scales after completion of ECT course.
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4. After one month of last ECT study participants of all 3 illnesses showed improved cognitive scores on all 3
scales as compared to baseline cognitive score. Cognitive decline observed in study participants of mania also
showed improved cognitive scores on all 3 scales as compared to baseline cognitive score.

V.  Discussion

The finding of this study shows that ECT does not cause any long term cognitive impairment on the other hand

it improves cognition by decreasing the illness severity.

e Similar findings were obtained in the study done by V. N. Bagadia. & L. P. Shah™®! in which no Post ECT
cognitive deficit was observed on the test battery though some patients did complain of forgetfulness
subjectively. .

e The study done by Neera Ghaziuddin & Donna Laughrin® also did not report any significant cognitive
impairment during the course of ECT.

e The study done by Ng C et al™ found that cognitive parameters found to be impaired during the first few
days of ECT recovered over several months following the treatment. Therefore, there was no evidence of
long-term damage to concentration, attention, verbal and visual memory, or verbal fluency.

e As most studies on cognition have concentrated upon memory part of cognition in this study on evaluating
there was a decline in memory subset seen in mania and depression after last ECT which corresponded to
finding of study of Sackeim et al. ! and Mcqueen et al'® but there was no permanent memory impairment
as the memory impairment reverted back to baseline after 1 month. This is in contrast with these two
studies. The possible reasons for this disparity can be the differences in sample size and test battery used.

e The results also show that illness related cognitive decline is a major confounding factor in evaluating
cognitive effects of ECT.

VI.  Conclusions

1. Schizophrenia causes the most and depression causes the least illness related cognitive impairment.

2. ECT has acute effects on cognition that is evident by changes in cognitive profile of participants just after
ECT. Cognitive decline caused by ECT is reversible as evident by increase in cognitive scores with
subsequent return to baseline after 1 month of last ECT.

3. ECT is effective in reducing psychopathology in all 3 disorders which is further supported by the fact that
even single ECT significantly brings down the psychopathology.

4. Decrease in psychopathology after completion of ECT is sustained over a period of one month.

To summarize: ECT course is beneficial in treatment of all 3 disorders studied and does not cause any long term
cognitive deficit.

Strengths And Limitations

Strengths of this study:

e Three different disorders were compared together for effectiveness and cognitive evaluation after ECT.

e The scales used were administered by a single person hereby eliminating interrator bias. Every patient
received Electroconvulsive therapy from the same machine and same protocol for ECT administration was
followed in every patient which avoided any procedural bias.

o 3 different scales were used to test cognition which helped in identifying consistency of patient’s responses.

Limitations of this study:

e Small sample size especially in mania and depression category.

e  Patients were concurrently on medicine while administering ECT.

e Electrical dosage delivered during ECT was not considered during analysis.
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Tables:

Young Mania Rating Scale score(N=22)

Table 1
Total score Before Post 1% | Post last | After 1 month(D) Paired t test (significant yes or no)
YMRS ECT(A) ECT(B) ECT(C)
A&B A&C A&D C&D
Mean 37 33 25 24 yes yes yes yes
Median 38 32.5 27 26

Interpretation of results: ECT resulted in decrease in psychopathology in mania in study participants as per

YMRS scale.

Hamilton Depression Rating Scale scores (N=23):

Graph 2

Table 2
Before Post 1% | Post last | After 1 | Pairedttest
ECT(A) ECT(B) ECT(C) month(D) (significant: yes or no)
A&B A&C A&D C&D
Mean 24.25 18.85 10.75 10.16 yes yes yes no
Median 25.5 17.5 9.5 8.5

Interpretation of results: ECT resulted in decrease in psychopathology in depression in study participants as per

HDRS scale.

PANSS Scale scores (N =42)

Table 3
Average score Paired t test
(significant: Y/N)
Item (A) (B) (©) (D) A&B A&C A&D c&D
Positive Symptoms 24.5 23.14 17.0 17.32 yes yes yes No
Negative ymptoms 18.73 18.31 16.82 16.58 yes yes yes No
General Psycho 35.68 33.36 29.07 28 yes yes yes yes
Pathology
Mean 77.69 75.28 63.76 62 yes yes yes yes
Median 83 76.5 58 57
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ACE-R scale scores

Table 4
ACE-R scale scores Paired t test
(significant: yes or no
Iliness Before Post 1% Post last After 1 A&B A&C A&D C&D
ECT(A) ECT(B) ECT(C) month(D)
Mania
Orientation & attention 13.68 13.27 13.22 14.55 no no yes yes
Memory 18.90 17.45 16.40 19.95 yes yes no yes
Fluency 11.71 11.85 11.71 12.05 no no no no
Language 18.86 19.77 19.72 19.70 yes yes yes no
Visuospatial 12.90 11.81 11.95 13 no no no yes
Mean 73.57 73.38 72.28 79.98 no no yes yes
Depressive disorder
Orientation & attention 15.82 15.91 15.21 15.8 no no no yes
Memory 20.71 20.78 19.34 21.45 no no no yes
Fluency 12.2 11.85 12.65 12.5 no no no no
Language 20.04 20.86 21.43 21.9 no yes yes no
Visuospatial 13.85 14.85 14.85 15 yes yes yes no
Mean 80.2 83.2 84.2 86.5 yes no yes yes
Schizophrenia
Orientation & attention 13.69 14.52 15.12 14.91 yes yes yes no
Memory 14.07 14.45 16.33 17.56 no yes yes no
Fluency 7.42 7.11 7.19 7.14 yes yes yes no
Language 16.45 17.80 17.88 18.20 yes yes yes yes
Visuospatial 9.35 10.01 12.42 12.52 no yes yes no
Mean 60.71 61.92 68.95 70.52 yes yes yes yes
Table 5
MMMSE scale scores Paired t test
(significant: yes or no)
Iliness Before Post 17 Post last After 1 A&B A&C A&D C&D
ECT(A) ECT(B) ECT(C) month(D)
Mania
Attention & orientation 22.36 22.40 22.5 23.95 no no no no
Memory 15.63 14.68 12.90 16.6 no yes no yes
Language 21.09 21.20 21.36 22 no no no no
Visuospatial 5.09 5.19 5.19 5.75 no no no no
Verbal fluency 5.04 5.23 4.95 5.5 no no no no
Mean 69.19 68.90 67.00 73.05 no no no yes
Depressive disorder
Attention & orientation 28.34 27.86 27.6 27.25 no no no no
Memory 20.00 19.86 18.82 20.2 no no no yes
Language 22.86 23 23.39 23.10 no no no no
Visuospatial 5.15 5.15 5.35 5.16 no no no no
Verbal fluency 6.65 7.1 6.85 7.22 no no yes no
Mean 82.8 82.9 82.15 83 no no no yes
Schizophrenia
Attention & orientation 21.09 22.23 21.64 22.55 yes yes yes no
Memory 14.21 15.05 16.04 16.23 yes yes yes no
Language 20.01 20.28 21.64 21.44 yes yes yes no
Visuospatial 4.21 4.28 4.76 4.6 no yes yes no
Verbal fluency 4.80 5.21 5.23 5.17 yes yes yes no
Mean 64.38 66 70.73 70 yes yes no no
Table 6
PGI Memory scale scores Paired t test
(significant: yes or no
illness Before Post 1™ Post last ECT(C) After 1 A&B A&C A&D C&D
ECT(A) ECT(B) month(D)
mania 59.76 56.47 54.28 63.3 yes yes no yes
depressive disorder 70.75 69.85 69.85 71.33 no no no yes
schizophrenia 58.38 58.71 62.19 62.48 no yes yes yes
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