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ABSTRACT
Background

Severe depression has high morbidity and mortalitgatment modalities like
antidepressants take weeks to act, hence are sisdles emergencies.
Electroconvulsive therapy (ECT) although has adapitidepressant effect, comes
with hindrances in the form of availability of sgb; oxygen support and an
anaesthetist, associated cognitive side effectsfraiadications and stigma. It
requires 3-5 sessions to show response. KetamineN-#ethyl-D-Aspartate
(NMDA) receptor antagonist is stipulated to showidaantidepressant response.
However, its comparison with ECT has been inadedyatudied, especially in the

Indian population.
Aim
To study the rapid antidepressant effect of ketanais compared with ECT in

patients with severe depression
Method

Forty inpatients diagnosed with severe depressvene randomly allocated to
either ECT or Ketamine group. Following due consesdch patient received
modified ECT or Ketamine hydrochloride infusion gvelternate day for upto 3
times under a qualified anaesthetist's supervisiDepressive symptoms were
measured using the 17-item Hamilton DepressionngaBcale (HAM-D17) at
baseline and 24 hours after each intervention. Bas analysed using appropriate

statistical methods.
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Results

Patients receiving Ketamine showed a faster remudh HAM-D17 score
over the course of 3 infusions. This was found d¢oslgnificant and steeper when

compared with that of patients who received 3 sessof ECT.
Conclusion

This study suggests that Ketamine produces rapidepressant effects. The
response rate being significantly higher than ¢fi&CT indicates that Ketamine is a

superior alternative when administered in patienits severe depression.

Keywords: Severe depression, Electroconvulsive therapyardate
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INTRODUCTION

Severe depressive disorder is a common psychidtriess worldwide,
associated with high morbidity and mortality. Mostnmon treatment options for the
same currently include antidepressant medicatiglestroconvulsive therapy among
others. Antidepressant medications are efficacidusyever take weeks to show
adequate response, therefore cannot be made usefmergency cases for example,
extreme suicidal ideations. They also come with a@may of side effects.
Electroconvulsive therapy (ECT) is a well-estat#ghbeneficial treatment for severe
depressive disorder and has a rapid onset of aaomell. But significant symptom
reduction with ECT takes 2 weeks or administratimin 5-7 ECTs in severely
depressed(1,2) Various other factors for examplgnitove side effects, associated
stigma, and contraindications such as raised irgréal tension also make it difficult
to administer ECTs.

Another emerging treatment option for depressiokasamine, an anaesthetic
agent, which is an “N-methyl-d-aspartate (NMDA) eptor antagonist”(3,4).
Ketamine’s first preclinical rapid antidepressaffe& was reported by Trullas and
Skolnick in 1990(5). Following this discovery, mple studies have demonstrated the
antidepressant effect of Ketamine and have obsettedccur within few hours after
a single infusion of Ketamine(6). Consequently, tipld studies, as we will discuss
later, have been done to establish the rapid gtdsant effects of Ketamine.
However, limited studies have compared this witiTE®hich is currently the widely
used treatment option for rapid reduction of degixves symptoms in severely
depressed individuals. Even lesser number of dudée been done on the Indian

population to evaluate the same.
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The present treatment modalities for depressionldviake a long time for
their action. There is an absolute requirement pii@macological agent with a rapid
antidepressant action. Therefore, the aim of thesemt study is to investigate the
antidepressant effects of Ketamine in comparisoth \ECT in severe depression
patients. If Ketamine’'s efficacy is proved to bepatior, it can be considered over
ECTs especially in patients where rapid antidergsaction is required, and ECT is

contraindicated or not useful, and in patients Wbp’'t want to receive ECT.
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Objective

OBJECTIVES

Primary Objective: To compare rapid antidepressant effects of Ketamine with
Modified Electroconvulsive Therapy.
Secondary Objective: To identify the demographic and clinical factors that would

predict the rapid antidepressant actions of Ketamine
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Review Of Literature

REVIEW OF LITERATURE

DEPRESSION

Depression has become one of the most common sésesvorldwide.
According to the World Health Organisation, it fieating approximately 3.8% of the
population, with 5.0% being adults and around 5atbélts being more than 60 years.
Around 280 million people in the world have beetineated to be suffering from
depression. A study aimed to determine the globatidn of depression and how it
has changed between 1990 and 2017, found an ilecoéa®d.86% in the number of

incident cases of depression worldwide from 199P0b7.’

Latvia:
30.99% |

) }' ; Change in Depressive
disorders cases

. 20% to 50% decrease
0% to 20% decrease

\ ! 0% to 50% increase

Qatar: i ' \ 50% to 100% increse

: }:??5933% T/”J\“ { ¢ 100% to 200% increse

-

o B 200% to 300% increse
**{1} (}’ . >300% increase

Picture 1: The relative change in incident cases of depression between 1990 and

2017’
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Most patients recover from major depressive episodewever the possibility
of recurrence of these episodes is comfararge number of the patients, 12% and
7%, respectively, after 5 and 10 years of prospedbllow-up, are still depressed i.e.,
they have prolonged periods of illness, and thesmgan be established as chronic
for such patient&. Moreover, the rate of recurrence has been foare thigh in those
patients who eventually recover and in less thagedds, almost 75% of the patients
go through more than one episode of major depres8id. Mortality in depressive
episodes is also a serious concern with suicidsdtidns being a common risk factor,
especially between the age group of 15 and 24 yéars

The etiopathogenesis of depression has been watetifed. It is established
that it mainly involves neurotransmitters serotoaimd norepinephrin€. However,
the various symptom domains seen in depressionchwhinclude emotional,
physiological, social and cognitive symptoms sugges more complex
etiopathogenesis. Various depressed human and tratgmmession models show
evidence towards neuroplasticity, altered synapémodelling in various brain
structures, certain neurotrophic factors e.g., BDMIK, NF-kB, transcription factors
and epigenetics, increase in pro-inflammatory ayies microglial and astrocyte
function being involved. Thus, suggesting thatdestbeyond monoamines contribute
to depression, which could be a reason for thetdidnéfficacy of antidepressarifs.

This knowledge can pave way for research on furtreatment options for
depression. Treatment of depression primarily meslithe brain pathways which
involve monoamines (serotonin, norepinephrine, opasnine)® First-generation
antidepressants include the class of tricyclicdapressants (TCAs) and monoamine
oxidase inhibitors (MAOQOIs). They are effective alefpressant medications, however,

frequently lead to unwanted side-effects. Theyadse contraindicated in a number of
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physiological and pathological conditions, and dese can lead to toxicities, thus
limiting their wider use.

A landmark study, “Sequenced Treatment AlternaticeRelieve-Depression
(STAR-D)” reported that remission of depressive pjoms was noted following
adequate trial of Selective Serotonin Reuptakebitdri (SSRI) for a duration of 12
weeks®. In line with the results of this study, commomsescribed antidepressant
medications, i.e., newer generation antidepressantthe ones belonging to selective
serotonin reuptake inhibitors (SSRI) or serotonind anoradrenaline reuptake
inhibitors (SNRI).

Approximately 70% of depressed patients are estichtd respond effectively
to the prescribed antidepressants, while an est2@% of depressed patients do not
respond to the sam®l’ According to the National Institute of Mental Hial
remission from depressive symptoms is achievedppycximately only 27% of the
patients within 12 weeks of starting antidepressaattment while adjunctive
medications have a very little role to play in ashng this®. Moreover, stable
remission was estimated to be achieved roughly byegéks in the patients who
showed an adequate response to the prescribe@Essants.

However, it is widely argued that there existssing prevalence of cases of
depression despite an established use of antidsgmss’ This could be as a result of
poor compliance, adverse effects, treatment-resistar comorbidities. Also, it is
argued that their efficacy is limited due to intalece, delayed therapeutic onset,
limited effectiveness and relapse isstfeslaving said that, urgency for another

treatment option is evidertt
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ELECTROCONVULSIVE THERAPY

Electroconvulsive  therapy (ECT) was introduced bytalidn
Neuropsychiatrists, Ugo Cerletti and Lucio Bini.

It is another standard treatment widely used iresad severe and treatment
resistant depression. It is also used when aneggspnt medications do not provide
adequate improvement in symptofi$ It is an efficacious treatment option in both
unipolar and bipolar depressiéhECT has been studied to have a faster onset of
action than the established antidepressants, Imgieits a minimum of 5-7 treatments
for an approximate duration of 2 weeks to achiewmswerable reduction in
symptoms-?

M echanism of action of ECTSs:

The mechanism of action of ECT is not well underdtovarious hypotheses
ranging from the neurotransmitter and neuroendeatysregulation being corrected
by ECTs, GABAergic anticonvulsant effects beingugiot about by ECTs, or that
ECTs are also involved on the molecular level, @ostulated. Since ECTSs trigger a
generalized seizure, it leads to biological changbgh cannot be explained by a
single mechanism of actiéh

The four fundamental theories of ECT’'s mechanisraation are (24,25)
) / \

/ G
/ \
\ .
J R e
Neuroendocrine Anticonvulsant Neurotrophic
Theory theory theory

Picture 2: Theories of mechanism of action of ECT

Monoamine
neurotransmitter

theory
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(1) Monoamine Neurotransmitter Theory: According to the classical monoamine
neurotransmitter theory, ECT increases availabiityvarious neurotransmitters,
or it changes receptor susceptibility. ECTs causehaecement of
neurotransmission in the dopaminergic, serotoneagitadrenergic systett) and
effect on GABA and glutamate neurotransmission teen studied as weif:?
GABA and Glutamate have also been studied to hawelea in producing
antidepressant effect seen with Ketarfiinas we will discuss later.

(2) Neuroendocrine Theory: The neuroendocrine theory implies that ECT caases
release of hormones, like prolactin, thyroid-stiatilg hormone,
adrenocorticotropic hormone, and endorphins froetipothalamic or pituitary
system? It is argued that it is the release of these hoesothat leads to the
antidepressant effect produced by ECTs. This thisofyrther strengthened by the
evidence that in melancholic depression, there ysregjulation of the
hypothalamic-pituitary-adrenal axis. It is also gegted that this dysregulation is
ameliorated with successful EC¥s.

(3) Anticonvulsant Theory: The anticonvulsant theory states that ECT’s afficis
due to the anticonvulsant nature of the entiretitneat. Various studies observed
that there is a rise in seizure threshold (andcaedese in seizure duration) after a
course of ECTs. These findings are in favour o thipothesis?* These effects
could be due to enhanced gamma-aminobutyric acAB&j transmission and
that localized suppression of neural metabolic vigtiis associated with
therapeutic response to EET

(4) Neurotrophic Theory: According to the neurotrophic theory, ECT might be
responsible for bringing about neurogenesis andaéleg neurotrophic signalling

in the brain, which lowers their antidepressant@tff Electroconvulsive shock
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(ECS), which is an animal model of ECT, has beadis various animal studies.
One such study has used ECS on the rat hippocanipey. have demonstrated
increased neurogenesis and synaptogeffe§i€ertain neurotrophic factors, for
example, brain-derived neurotrophic factor (BDNFawve been demonstrated to
be raised after ECS in animals and ECT in huni&nBunctional neuroimaging
studies that have been done conclude that ECT qeradly reduces the “hypo

frontality” further as demonstrated in depressetitpss.>’
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MODIFIED BRIEF PULSE ECT: -

In the modern practice, ECTs most commonly adnenést are the Modified

brief pulse ECT.

Picture 3: Modified Electroconvulsive therapy set-up

Historically, ECTs have been at the receiving emdaadamaging stigma,
which was primarily due to the initial days of EG@ministration wherein it was
given without administering muscle relaxants anadesthetic agents. This was known
as unmodified ECTs. Unmodified ECT would also citast the administration of
ECT under anaesthesia but without a muscle relakéodified ECTs are those which
are given under anaesthesia, followed by a mustd&ant which is then followed by
a seizure-inducing electrical stimul 8.

ECT machines that were used earlier (before mid34P8unctioned on a
sinusoidal pulse wave which reportedly caused demable cognitive deficits. Such
side effects were less in the ultra-brief (UB) &mi@f (B) pulse waves which are used

in the modern ECT machiné%In brief pulse ECTSs, brief pulses of a duration of
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0.5ms are given and no stimulus is given in betw@éssue recovery from post-
depolarization refractory period made intermittetimulation in the form of pulses
more efficient. This is unlike when stimulus is givin sine wave form as was the
case in earlier ECT machines.

Brief pulse ECT is beneficial as it is able to @agsizures with lesser charge
and energy compared to sine wave, hence reducingoignitive side effects

Types of eectrode placements for ECTs: Cognitive deficits, for e.g.: loss of
memory has been a notable primary concern witheptiwho have received ECT;
however, with recent advancements in the administraof ECTSs, it is possible now
to modify the ECT electrode placement to decrehserisk for the aforementioned
adverse effect. In the present day ECT practiaeetiypes of electrode placements
are utilised, namel§*:

1) Unilateral,

2) Bifrontal and

3) Bitemporal

Current ECT research is aimed at assessment ahdhtona of other electrode
placements to decrease the cognitive adverse efiedticed by ECT. For example,
the bifrontal electrode placement permits electiicarent to be centred in the frontal
lobes, where the most clinical efficacy is requir€de mesial temporal lobes, whose
damage could lead to memory impairment, are bypéése
Frequency of treatment: ECTs can be given twice-weekly or thrice-weel8pacing
days between subsequent ECT procedures ensureedechgnitive side effects. The
twice-weekly regime is associated with considerabdtywer current being
administered, a relatively shorter overall hosps#talys and fewer ECTs being given

as compared to the thrice-weekly regffe
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Clinical monitoring:

1)

2)

During the procedure — Monitoring includes monitoring of vital signsulpe

rate, blood pressure, temperature), blood oxygéurat#on, electrocardiogram,
electroencephalogram and electromyogram (to retteedduration of the motor
seizure). These parameters should be monitoredncanisly throughout the
ECT administration procedure until the patient ig of the effect of general
anaesthesia and the equipment for their measuresheantd remain available in

the treatment and recovery area following ECT adstriation.

Along the course of ECTs — Resolution of depressive symptoms can be best
evaluated using a structured rating scale sucheaslamilton Depression Rating
Scale or the Montgomery-Asberg Depression RatirgjeSd@hese scales should
be administered at baseline followed by at leaseekly administration to assess
response to treatment. Similarly, a test to agbessognitive function such as the
Mini-Mental State Examination (MMSE) or Hindi Meht&tate Examination
(HMSE) or Battery for ECT Related Cognitive Defs¢B4ECT-ReCoDe) should

be administered at baseline and at the end oftier@tcourse or more frequently

if cognitive side effects are a concern.
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Looking at the currently available treatment opsiofor depression, as
discussed above, certain key factors are concermimgse include:
(a) the crucial time lost while antidepressants achiegponse and remission,
(b) the cognitive side effects with regards to ECT,
(c) recent advances in research pointing at the cuneuntobiological mechanism

of depression being more than just the monoamiogigénomenon.

This warrants the need for a new treatment optayrdépression, preferably
having a rapid action with fewer side effects. $&&adacross the globe have shown
that glutamatergic / NMDA receptor might also haveital role in pathophysiology

of severe depressitfh although further studies in this direction arguieed.
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KETAMINE
Ketamine is an accepted anesthetic drug used fmgndstic and surgical

procedures in adults, obstetric patients and amifft

Ketamine ‘ 1

\
'0C 0143.9508-01

(ETAMINE !
Wecrion, use (7

(50 mg/mL)
O Intramuscula’ °
) "% Intravenous

Picture4: Ketamine, (a) molecular structure®“®), (b) a vial of K etamine

Hydrochloride
MECHANISM OF ACTION:

Studies have confirmed that Ketamine, a non-coripetiantagonist of
NMDA receptor produces significantly rapid antideggant response in both animal
and human modef:*® This led to shifting in focus of research to robé
glutaminergic pathways in treatment of depression.

Glutamate is a crucial excitatory neurotransmitterthe central nervous
system. It takes part in the pathophysiology of MDR@ its cognate receptors.

Ketamine acts by blocking the NMDA receptor, prdgabn GABA interneurons,
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therefore leading to disinhibition of activity ofyfamidal neurons in the cortex,
followed by an increase in the release of glutamatds triggers a “cascade of
signalling pathways, including — activation of am8-hydroxy-5- methylisoxazole-
4-propionate (AMPA) receptor, secretion of braimbded neurotrophic factor
(BDNF) secretion and activation of mammalian targét rapamycin (mTOR)
signalling.’®®

Another hypothesis is related to the “synaptic alcstress pathology (CSP)
model” in the prefrontal cortex (PFC), hippocamparsd dopaminergic nucleus
accumbens (NAc). It suggests that synaptic dispaptinight be a possible underlying
pathology in multiple psychiatric illnesses asstamawith chronic distres¥. The
synaptic CSP model suggests that “chronic stresslead to glial cell reduction,
reduced capacity of glutamate reuptake, elevatdth esynaptic glutamate levels
leading to excitotoxicity, resulting in neuronataghy, loss of dendritic spine density
and decreased glutamate neurotransmisStbi€SP animal model points towards
reduced strength of neurotransmission during pglkexposure to stress, in sustained
synapses of PFC due to decreased number of poptsyrdMDA and AMPA
receptors’?

It is proposed that, within 24 hours of being adstgred, ketamine could
reverse CSP in prefrontal cortex, hippocampus aAd By postsynaptic glutamate
activation along with subsequent upregulation ofuratophic signalling and

increased protein synthesis, thus restoring symaginnectivity which supposedly

lasts for days or even weéksFurthermore, the model of synaptic CSP propdsas t
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chronic stress causes dysregulation of monoamineygiapses and hyperconnectivity
in dopaminergic NAC%%2 These synaptic modifications in the PFC and NAgeha
been both related to depressive symptoms in eaplieclinical studie§® These
findings conclude that synaptic hypoconnectivityPiRC and hippocampus as well as
hyperconnectivity of dopaminergic NAc, suggesting tindividual pathways playing
arole in clinical depressiott:>®

This Dual Pathology model reflects majorly on tlaetfthat patients with
underlying glutamatergic impairment would be treataresistant with the
monoaminergic antidepressants that are being wiaksgg, which otherwise would be
effective in reducing symptoms of depression in gatients with an underlying
monoaminergic pathology.

Several studies in the past have been done to shedyapid antidepressant
effects of Ketamine. One such study done by Diam&das et & in 2010 studied
rapid antidepressant effect of single infusion adtadnine and found reduction in
depressive symptoms significantly within 40 mintbé infusion, which remained
significant at 80, 120, and 230 min post-infusion.

The antidepressant action of ketamine has also sigeported by “Price et
demonstrated rapid reduction in depressive symptamgatients with severe
depression following repeated infusions of sub athestic doses of Ketamine.”
“Murrough et at® also support antidepressant effect of ketamingidifmnts showed
improvement at 2 h after the first infusion of katae. The effect was largely

maintained for the entire duration of the infuspmriod.”
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Few Indian studies have been done as well to stddiamine’s rapid
antidepressant effects. A study done by “Thakuttal® on Indian subjects also
demonstrated rapid effect of ketamine on depressmeptoms in depressed patients
with single IV infusion of sub anaesthetic doseKetamine after being medication
free for a period of 2 weeks. Significant reductinrdepressive symptoms was found
at minute 40 following infusion which remained sigrant up to day 2 post-infusion
at each time point.”

Randomised control studies done previously havepemed Ketamine to
placebo in reducing depressive symptoms rapidly.oire such study, it was
demonstrated that “a sub anesthetic dose of intraxe Ketamine (0.5 mg/kg)
infusion rapidly reduced depressive symptoms. Tiuelys proved Ketamine to be
superior to placebo. Four patients out of eightxsdtbimprovement which was more
than 50 % in Hamilton rating scale for depressiathiw 72 hours of infusion.This
was the first randomized placebo study to demotestiee antidepressant effects of
Ketamine?®

Similarly, “a single-blinded, randomised controllg@ospective study on
Indian Population by Pathak ef%in 2021 compared rapid effects of Ketamine with
placebo on depressive symptoms. Significant dediin¢éhe depressive symptoms
within the 6 hours of the first infusion was demtpated as compared to those who
received placebo.” A “double blind RCT study wasidocted by Zarate et®ilon 18
patients with treatment-resistant depression whicmfirmed Ketamine’'s rapid

antidepressant effects. In this study, subjectseweedication free at least 2 weeks
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prior to the infusion. Notably, the response rditamed with Ketamine after 24 hours
was 71%, which was similar to that described afte8 weeks of treatment with
traditional monoaminergic-based antidepressants.”

Ketamine’s rapid antidepressant action, being iwifew days or even few
hours of administration is a revelational discovesyich paves way for researchers
and clinicians to develop a potentially life-savigtidepressant agent, particularly by
reducing the risk of suicide in depressed patieshtieh is high with the currently used
antidepressant medications due to their delayedtarisactiorf? A randomized study
comparing Ketamine and Propofol for ECT anaestheds® demonstrated that
Ketamine is associated with an earlier antidepreésesponse during first 2 weeks of
ECTS

So far, 3 Randomised control trials (RCT) have bdenumented to have
directly compared rapid antidepressant effects oétakine with ECTSs.
“Ghasemi et &F in 2013 conducted one such study wherein patigiaignosed with
severe depression where randomized into 2 groups.gboup received ECT, and the
other group received Ketamine. Ketamine group sklowebe as effective as ECT in
improving depressive symptoms in patients and diss significantly rapid
antidepressant effects compared with ECT.”

“Kheirabadi et &° in 2019, conducted a randomised study and compheed
effect of intravenous Ketamine with ECT. Improvernendepressive symptoms was
observed in both the groups with no statisticafedénce between the same.” One

RCT done by “Sharma et®&lin 2020 in which 25 patients diagnosed with severe
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depression were randomized into two groups and radtaered ECT and intravenous
Ketamine (0.5mg/kg) for six alternate day sessiovexr a period of two weeks. The
findings of this study suggested ECT to be supdnodKetamine in producing rapid
antidepressant effects.” However, this was the astlydy we could find in our

literature search with results favoring ECT ovetdfeine.

In conclusion, ECT though effective in reducing ieysive symptoms, comes
with its limitations. Such as:

1) It being a more invasive procedure
2) Need for the equipment and an anaesthesia teamur@®)
3) Requirement for oxygen support
4) Response taking at least 3-5 sessions
5) Associated stigma
6) Cognitive side effects
7) Contraindications such as raised intracranial tansi
Ketamine with its rapid antidepressant propertias, overcome these limitations.

The available literature proves that Ketamine famsdr antidepressant effects
when administered in severely depressed patiemtscan potentiate anti-depressant
effects of ECT in severe depression. Having said, tis Ketamine as effective or
even superior, upon direct comparison with ECT enese depression still requires

further investigation.
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MATERIALS AND METHODS

The study was designed as a Randomized controy,stuiched at comparing
the rapid antidepressant effect of Ketamine to tifaModified Electroconvulsive
Therapy in patients diagnosed with severe depnesSibe study was conducted on
patients with ICD -10 DCR diagnosis of Severe Dsgnee Episode
(I8Episode/Recurrent Depressive Disorder / Bipolar rBggion) admitted in the
Psychiatric In-patient Department of KLES Dr. Prakdr Kore Hospital, Belagavi.
Data collection took place betweeti January 2021 and SDecember 2021. Patients
were recruited using purposive sampling.

The source of the sample were the admitted patientie Psychiatric In-
patient Department.

Sample Size:

ECT arm: 30 patients

Ketamine arm: 30 patients
Sampling Procedure:

n = 2(Z alpha + Z bet&Y(S?)/ (ni+np)?
Alpha = 0.5; Z alpha = 1.96

Beta = 0.2; Z beta = 0.84

m=6; =12

n=2(1.96 + 0.84) * 64/6

n = 27.8 (approx. = 30 patients) in each arm
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Inclusion Criteria:
» Patients aged between 18-65 years of age
» Patients with ICD-10 DCR diagnosis of
0 Severe Depressive Episode without psychotic symgtom
o Bipolar affective disorder, current episode sevelepression without
psychotic symptoms.
0 Recurrent Depressive disorder, current episodersedepression without
psychotic symptoms.
Exclusion criteria:
* Age < 18 years and > 65 years
» Severe depression with psychotic symptoms.
* Primary psychotic disorder.
» Bipolar Affective Disorder, current episode mixed
» Intellectual Disability Disorder
» Dementia
* Mood disorder due to general medical conditions.
* Hypertension (with B.P. > 140/90 mmHg)
* Glaucoma
» History of seizures, raised intracranial tension
* Pregnant and lactating females
» Serious medical condition

* Substance dependence
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Ethical Clearance
Prior to commencement, the ethical clearance wéared from Institutional

Ethics Committee, Jawaharlal Nehru Medical ColleBelagavi. Ethical clearance

number- MDC/DOME/46, dated 25/01/2021.

TOOLS

1) HAM-D17% — HAMILTON DEPRESSION RATING SCALE. It is a scalesed
for assessment and quantification of depressivgogymns in patients diagnosed to
be suffering from an affective disorder of the d@ssive type. The scale is
supposed to be applied by a qualified and trainedical/psychiatric professional.
It is compatible with ICD-10 DCR criteria for depsive disorders, although is
not a diagnostic scale. It contains 17 variabldsest variables are measured
either on a 5-point or a 3-point scale, dependingmether the variables are
quantified or not.

2) BPRS® — BRIEF PSYCHIATRIC RATING SCALE.lt was developed by
“Overall and Gorham (1962)", to evaluate the ampsychiatric symptoms in a
patient. A total of 18-24 symptoms are describedhim scale. Each of these
symptom has to be rated on a scale from one tongeeimts depending on their
severity.

3) HMSE®® — HINDI MENTAL STATE EXAMINATION. It is based on t& Mini
Mental State Examination and evaluated similar ¢agndomains as the MMSE.

HMSE is designed considering the overall literaayel and socio-cultural factors
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of the Indian population. It is used for assessnaérdgognitive functions and for
the assessment of neurodegenerative disordersasutdmentia.
Procedure:

All patients were recruited as per the inclusiod arclusion criteria. Patient’s
socio-demographic details was collected using aqwsigned proforma. Severity of
depression was measured using Hamilton Rating SocalBepression (HAM-D17).
The samples were randomized into two groups 3&é&amine and 30 for ECT using
a computerized randomization tool on the Microgoftel version 16.661.

Ketamine group: Patients were kept NPO for at least 6 hours bdf@éntervention.
They were premedicated with injection Glycopyrre{@t004mg/kg) IV following
which they received infusion of “Ketamine hydroaide (0.5mg/kg) IV over 45
minutes every 48 hours for 3 times i.e., on day3 &,5.” Heart rate, blood pressure
and blood oxygen monitoring for all patients washeladuring infusion and 10
minutes after infusion to watch for muscle spasn @nea that could occur in rare
cases. Patients were monitored during the proceétureany Ketamine-induced
emergence phenomena and if present, were to begedregppropriately with anti-
psychotic. Ketamine intervention was decided todisontinued for that patient.
During the study procedure, a close watch was &ppiatients receiving Ketamine to
look for any signs of dependence. Appropriate messwere decided to be taken if

found so.
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ECT group: Patients were kept NPO for at least 6 hours leetoe intervention. They
were premedicated with injection Glycopyrrolate@ithg/kg) 1V. Following which,
patients were given short general anaesthesia ugegjion Thiopentone followed by
muscle relaxant injection Succinylcholine. Oncegras were under anaesthesia, they
received “bipolar brief pulse modified ECT every H8urs for 3 times i.e., on days
1,3 & 5.” ECT’s were given according to the stamdgnidelines. HMSE scoring were
repeated for the patients after on days 2, 4, 6ifasignificant cognitive decline was
found, ECT were decided to be discontinued forpdugent.

Both the procedures were done under a qualifiedthasst’'s presence. For
both the groups HAM-D17 scoring was repeated aftér hours following the
procedure for 3 times i.e., on days 2,4 & 6 to Idok differences in the scores as
compared with baseline scoring. Assessment foryspugiposes was stopped after 3

procedures. However, the treatment continued fugbkeequired.

Assessed for eligibility

(n = 40)
__—| Randomized —
Allocated to Ketamine group Allocated ECT group
(n=18) (n=22)
Received allocated intervention Received allocated intervention
(n=18) (n=22)
Did not receive allocated intervention Did not receive allocated intervention

m=0) (n=0)

l l

Analyzed (n = 18) Analyzed (n = 22)
Excluded from analysis (n = 0) Excluded from analysis (n = 0)

Picture 5 — Diagram showing flow of participants tmough each stage of a

randomized trial
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Data Analysis

Data obtained was tabulated in Microsoft excel iver46.661 and subjected
to appropriate statistical analyses. Descriptia¢istics were presented as percentages
for categorical variables, mean and standard dewidbr continuous variables. The
strength of association (p value) was calculatedgusnpaired t test (non-parametric)
for continuous variables and Fisher’'s exact testi-qQuare test was applied for
categorical variables. Changes in HAM-D17 scoresr die course of study period
from baseline were analysed using repeated mea®MNME&VA with Greenhouse—

Geiser corrections. Statistical significance wasas@ value less than 0.05.
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RESULTS

A total of 40 cases were randomised through compggémerated random

numbers into two groups, one group receiving ECJ the other receiving Ketamine.

Due to constraints related to the COVID-19 pandette initially calculated target

sample size fulfilling the inclusion criteria dugithe study period i.e. January 2021 to

December 2021, could not be enrolled in the stlidyal cases in each Ketamine and

ECT group were 18 and 22 cases, respectively. Bkee abtained was analysed and

the final results were tabulated.

Table 1. Comparison of Demographic variables betwee Ketamine and ECT

group
Ketamine ECT
S. No. Variables (n=18) (n=22) X2 p-value
n (%) n (%)
<=30 4(22.22%) | 4(18.18%)
Age 31-40 3(16.67%) | 10(45.45%)
1. 3.8820 0.1440
(In years) >41 11(61.11%)| 8(36.36%)
Mean (SD) 38.4 (7.7) | 38.8(9.05)
Male 14(77.8%) | 6(27.3%)
2. Gender 10.10 0.001*
Female 4(22.2%) | 16(72.7%)
_ Not received 2(11.1%) 6(27.3%)
3. Education _ - 0.25¢
Received 16(88.9%) | 16(72.7%)
Unemployed 7(38.9%) | 15(68.2%)
_ Semi-skilled 5(27.8%) 4(18.2%)
4. Occupation _ 4.468 0.183
Skilled 2(11.1%) 0(0.0%)
Professional 4(22.2%) 3(13.6%)
Marital Unmarried 2(11.1%) 4(18.2%)
5. : - 0.67%
status Married 16(88.9%) | 18(81.8%)
*(p<0.05)

#Fischer exact test
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Upon comparing the demographic variables betweent®o intervention groups

using Chi-square test (Refer Table 1), in the prestidy, majority of the patients are
above the age of 31 years, 81.8% in ECT group d@m8P4 in Ketamine group. Mean
age in ECT group being 38.4 £ 7.7(in years) and ith&etamine group being 38.8 =
9(in years). Out of the 40 cases enrolled, majasitghe females (72.7%) received
ECT while majority of the males (77.78%) receivedt&mine. Upon comparing the
educational status amongst cases in both the groopmrity cases in both ECT
group (72.7%) and Ketamine group (88.9%) were founte educated. Majority of

the patients in both the groups were found to bemployed (ECT group = 68.18%,
Ketamine group = 38.9%), followed by semi-skill&C(T group = 18.18%, Ketamine
group = 27.78%), professionals (ECT group = 13.64&iamine group = 22.2%) and
skilled (ECT group = 0.0%, Ketamine group = 11.1@it of the total cases enrolled
in the study, majority of the cases in each intetie® group were found to be married
(ECT group = 81.8%, Ketamine group = 88.9%). Bdté groups were found to be
comparable in terms of demographic variables asigmificant difference was found

in between them except for gender (p < 0.05)
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Figure 1. Comparison of gender distribution of case in Ketamine and ECT

group
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Table 2: Comparison of the clinical profile betweerKetamine and ECT group

S Ketamine ECT ]
Nc; Variables (n=18) (n=22) X2 V:Iue
’ n (%) n (%)
SDE 10(55.6%) 13(59%)
BPAD with SDE | 2(11.1%) 0(0.0%)
_ Single 11(61%) 11(50.0%)
2. | Number of episodes 0.494| 0.482
Multiple 7(39%) 11(50.0%)
ECT ved | No 14(77.8%) 20(91%)
3 received in ) 0.381
past
Yes 4(22.2%) 2(9%)
No 12(66.7%) | 12(54.5%
4, | Family history of 0.606| 0.436
psychiatric iliness
Yes 6(33.3%) 10(45.5%)
Duration of total
g -
5. iiness(months) Mean (SD) 56.4(67.15)| 57.2(61.15) 0.683
Duration of current
6. episode (months) Mean (SD) 6.3 (2.57) 6.7 (4.12) - 0.75

Table 2 compares the clinical factors between e intervention groups.

Upon comparing the diagnosis of cases (Figure 2luded in the present study,

majority patients in both the groups were diagnosed Severe Depressive Episode

(SDE), (ECT group = 59%, Ketamine group = 55.6%)hwRecurrent Depressive

Disorder (RDD), current episode SDE being tA&r@ost common diagnosis in both

the groups (ECT group = 41%, Ketamine group = 33.Bipolar Affective Disorder
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(BPAD), current episode SDE included 0% cases i E§@up and 11% cases in
Ketamine group. Equal number of cases in ECT groag history of single and
multiple episodes as compared to Ketamine group Wéd majority patients with
current episode being the first (61%). Majorityigats in both the groups did not
receive ECT in the past (ECT group = 91%, Ketangraup = 77.78%) nor have a
family history of psychiatric illness (ECT group54.5%, Ketamine group = 66.6%).
In the present study sample, duration of illness rfionths) was compared (ECT
group, mean = 57.2, SD = 61.15, Ketamine group,mme#&6.4, SD = 67.15). The
mean duration of current episode (in months), 6T Eroup = 6.7, SD = 4.12 and for
Ketamine group = 6.3, SD = 2.57. Both the groups wot have any statistical

difference in any of the clinical factors studied.

Figure 2: Comparison of distribution of samples inthe Ketamine and ECT group

on the basis of their diagnosis
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Table 3: Medication use during current depressive@sode in patients receiving

Ketamine and ECT

Ketamine Group | ECT group
Medication (n=18) (n=22) X2 p-value
n (%) n (%)

) SSRI 01(5.5%) 05(22.8%)
Single
_ SNRI 17(94.5%) 15(68.1%) | 0.3402 0.5597

antidepressant
TCA 00(0.0%) 02(9.1%)
>1 antidepressants 00(0.0%) 00(0.0%) - -

Antipsychotics 01(5.5%) 01(4.5%) - 170
Mood stabilisers 04(22.2%) 04(18.1%) - 1%0
Benzodiazepines 15(83.3%) 18(81.8%) - %0

#Fischer Exact Test

The current medication history of patients in bgttoup were compared.

Majority of patients in both groups were found t® ¢n SNRIs (Ketamine group =

94.5%; ECT group = 68.1%) followed by SSRIs (Ketaengroup = 5.5%; ECT group

= 22.8%). No patients in Ketamine group were on §Ca#s compared to 9.1%

patients in ECT group. None of the patients in bgtbups were on more than one

antidepressants. Antipsychotics were being giveb.%6 patients in Ketamine group

and 4.5% patients in ECT group. 22.2% patients étakiine group were on mood

stabilisers as compared to 18.1% in ECT group agmkBdiazepines were prescribed

to 83.3% patients in Ketamine group and 81.8% iff B@up.
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Table 4. Comparison of mean HAM-D17 scores at diffent treatment time

points between ECT and Ketamine group

TIME | GROUP *TIME GROUP
MEAN (SD) INTERAC- IN?ESXE_
VARIABLE GROUP TION TION
Baseline | Day 2| Day4| Day6 F F F
ECT 22.73 | 20.32 | 17.32 | 15.09
) (n=22) | (2.23) | (1.89) | (1.59) | (1.48)
gégRDE 209.69 25.78 13.34
Ketamine | 22.56 | 18.94 | 14.28 | 9.72
(n=18) | (1.58) | (0.94) | (2.37) | (4.6)
p-VALUE 0.7849 | 0.00774 0.00011 0.0001F <0.00 <0.001 <0.001
*p<0.05

Upon comparing the mean Ham-D17 scores for ECT kethmine groups over
different treatment time points (Refer Table 4 &igure 3), baseline scores of both

groups were comparable (ECT = 22.73 + 2.23; Ketamin22.56 + 1.58) with no

significant difference between the two (p = 0.7849ifference between mean Ham-
D17 scores on day 2, day 4, day 6 for both thepgdECT = 20.32 + 1.89, Ketamine
= 18.94 + 0.94, p = 0.0077; ECT = 17.32 £ 1.59,afehe = 14.28 + 2.37, p =

0.0001; ECT = 15.09 £ 1.48, Ketamine = 9.72 + $.6; 0.0001, respectively) was
found to be significant. Following Greenhouse-Gaisrrection, the time effect was
found to be significant (F = 209.69, p<0.001). Emalysis showed that group*time
interaction effect as well as the group*group iattion effect for both the

intervention groups was significant (group*time ergction effect; F = 25.78,

p<0.001; group*group interaction effect; F=13.340®01).
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Figure 3: Comparison of ECT group and Ketamine groy with HAM-D17 scores

at different treatment time points
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Table 5: Comparison of ECT and Ketamine with percetage changes in HAM-

D17 from baseline to Day 6

Groups Mean (%) SD (%) P-value
ECT 32.98 9.11 0.0002*
Ketamine 55.81 23.55

*p<0.05

Upon comparing the percentage change in Ham-D1ie dcom baseline to

day 6 between the two groups (Refer to Table 5yr€ig), mean % change for ECT

group was 32.98 = 9.11 whereas for Ketamine graupjas 55.81 + 23.55. This

difference was found to be significant (p = 0.000l)e same is represented on a bar

graph in figure 7.

Figure 4: Comparison of ECT and Ketamine with percatage changes in HAM-

D17 from baseline to Day 6
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Table 6-10 studies the correlation between Ketamiesponse and various
demographic and clinical factors. Ketamine respowas measured using change
score (HAM-D17 score at baseline minus HAM-D17 scairday 6).

Table 6: Correlation between Ketamine response (Chmge score) with Age

Change score
VARIABLE p-VALUE
(R)
Age(in years) 0.4005 0.0996

Upon correlating age of samples in Ketamine groith their response to the
intervention, it was found that they have a milglysitive correlation (R = 0.4005).

However, this correlation was not found to be statally significant (p = 0.0996).

Table 7: Correlation between Ketamine response (Change scqreith gender

Change score
VARIABLE (Mean + SD) p-value
Male 14.5 £ 4.620
Gender 0.015*
Female 7+5.774

Ketamine response was correlated with gender op#ients, mean change
score of males (14.5 + 4.620) was found to be hitjen that of females (7 + 5.774).

This difference was found to be statistically sfgmaint (p = 0.015). The same has

been depicted in Figure 5 as follows.
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Figure 5: Correlation between Ketamine response (Ginge score) with gender
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Table 8: Correlation between Ketamine response (Chage score) with Diagnosis

Change score
VARIABLE (Mean + SD) p-value
SDE 11.9+ 6.657
RDD with SDE 13.16 + 4.834
Diagnosis 0.6010
BPAD with SDE 16.5+0.7071

When Ketamine response was correlated with diagnafsihe patients, those
diagnosed with BPAD, current episode SDE were foundave the maximum mean
change score (16.5 + 0.7071) followed by thoserdiagd with RDD, current episode
SDE (13.16 + 4.834). Patients diagnosed with alsiegisode of SDE were found to
have the least mean change score (11.9 + 6.65%)et4, this difference was not

found to be statistically significant (p = 0.6010).
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Table 9: Correlation between Ketamine response (Chreye score) with duration
of illness

Change score
VARIABLE p-value
(R)
Duration of illness 0.01742 0.9453

Upon correlating Ketamine response with duratioilloéss of the patients,
they were found to have almost no correlation (R04842). However, this was not

found to be statistically significant (p = 0.9453).

Table 10: Correlation between Ketamine response (Gmge score) with

treatment received in the past

Change score

VARIABLE p-value
(Mean + SD)
o No 10.33 + 7.633
Treatment received in 0.4258
past
Yes 14.08 + 4.316

When Ketamine response was correlated with tredatmeeeived in the past,
patients who had received treatment in the pasweti@a higher change score (14.08
* 4.316) than those who had not received any treatrim the past (10.33 £ 7.633).

However, this was not found to be statisticallyngigant (p = 0.4258).
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DISCUSSION

Severe depression, owing to its morbidity and ntitytadue to suicide,
warrants early treatment which along with beingceffious, can also show a rapid
onset of action. Electroconvulsive therapy is adigpacting treatment modality, most
commonly used for severe depression presently. Memveassociated stigma,
cognitive side effects and anesthesia related doatfns limit its use. Ketamine is
another treatment option showing promise in haviagid action in reduction of
depressive symptoms but there is little data abkElaon the Indian population.
Considering depression being a rising concern amiied evidence available over a
pharmacological treatment that can be used in@ase emergency, the present study
aims to evaluate the rapid antidepressant actidgfetdmine and compare it to that of
modified electroconvulsive therapy.

Our study was conducted in a tertiary care hosmtaK0 inpatients diagnosed
with Severe depression who were randomly allocatéd 2 intervention groups

namely ECT and Ketamine.

(1) Comparison of demographic variables between the patients in both
intervention groups (Refer to Table 1)

The mean ages of the patients in Ketamine and EGlipg were 38.8 years
and 38.4 years, respectively. Identical mean a@b@?2 years in Ketamine group and
40 years in ECT group was found in a similar RCTiel the pa&t. Another study
done by Kheirabadi et @l comparing Ketamine and ECT had the mean age of the
participants in the ketamine group as 41.7 + 18®that of the ECT group as 36.4 +
14.1 years. The mean age group was much the saeatan(ie group = 34.42 years

and ECT group = 41.38 years) in a recent Indiaotpstudy done to compare
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antidepressant effects of Ketamine and BEDur study sample has a comparable
age group with other likewise studies done in tastp

Majority of the females (72.7%) received ECT whihajority of the males
(77.78%) received Ketamine as depicted in tabladLfgure 1. The study population
in the RCT done by Ghasemi et al constituted 56ftafes in each Ketamine and
ECT groug* Whereas in the study done by Kheirabadi &t d#&males constituted
36% of all the participants, and there was no $icant difference in terms of gender
composition of the group$ajority patients who received Ketamine were feraale
(66.7%) in the RCT done by Sharma et®alhis finding could be a chance factor due
to the randomization process.

Educational status of the patients in both the ristation groups was
compared (Refer to Table 1). Majority of the patisewere formally educated in both
Ketamine and ECT groups (88.9% in Ketamine and 982iii ECT group). This
finding is likely due to the strata of patients g@ating to the hospital being formally
educated and does not hold any clinical signifiean&/e could not find a similar
comparison in the other RCTs that compared thelemtessant action of Ketamine
and ECT.

Most of the people were found to be unemployedathgroups (38.9% in
Ketamine group and 68.2% in ECT group) when conthbéwe occupation as seen in
Table 1. This can be explained by the fact thaitat the patients presenting to the
hospital are farmers which was included as an utheyag status during collection of
data. This does not hold any clinical significan&s.far as our literature search goes,
the other RCTs comparing antidepressant action efamdine and ECT did not

compare occupation of their samples.
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When participants in the 2 groups were comparednfarital status (Refer
Table 1), majority patients were found to be mak(@8.9% in Ketamine group and
81.8% in ECT group). This finding could be duehe mean age group studied which
mostly contains the married population too. Theyaton studied by Ghasemi ef4l
also constituted of married patients mostly (55.i8%Ketamine group and 66.7% in

ECT group). This could be due to chance factortasids no clinical significance.

(2) Comparison of clinical variables between the patients in both intervention
groups (Refer to Table 2)

Upon comparing diagnosis (Refer to Table 2 and riéidl), majority patients
in both groups were diagnosed with single episddeewere depression (55.6% in
Ketamine group and 59% in ECT group) followed bgureent depressive episodes
and bipolar depression. The study population off8haet al(66) was similar as most
of them were also diagnosed with unipolar depres§i®% in Ketamine arm and
53.8% in ECT arm).

The duration of illness of samples was comparedidet Ketamine and ECT
group (refer to Table 2). Mean duration of illnedgatients in Ketamine group was
56.4 (= 67.15) months while that in ECT group wa@5+ 61.15) months. The same
was compared by Sharma et al in their study. Meaatibn of illness of patients in
Ketamine group was 87.17 (x 87.64) months whilg thaeECT group was 85.23
(x 120.39) months. These time durations were grehgan that of our study and could
be a chance factor. We could not find these corapasi in other similar studies done

in the past.
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We compared the duration of current episode ofep#gi recruited in each
group (Refer to table 2). Patients in Ketamine grdad mean duration of current
episode of 6.3 (+ 2.57) months while the same T g@up was 6.7 (£ 4.12) months.
Ghasemi et al in their study compared the lengticwfent episode. The mean
duration of current episode of patients in Ketangneup was 8.77 (x 8.91) months
while that in ECT group was 9.22 (+ 10.97) monthbkese time durations were
greater than that of our study and could be a aéhéamctor. We could not find these
comparisons in other similar studies done in tret.pa

Majority of the patients in Ketamine group had rgé episode of depression
(61%) whereas equal number of patients in ECT grba@ single and multiple
episodes of depression (Refer to Table 2). Thifedihce was found to be non-
significant and does not hold any clinical sigrafice. We could not find other similar
RCTs comparing number of episodes between thenteoviention groups.

Only few patients in both the groups had receiv€d &€in the past (22.2% in
Ketamine group and 9% in ECT group). The study $arop Sharma et al had 25%
patients in Ketamine group and 38.5% in ECT grouth wast history of having
received ECT. This was similar to the Ketamine grotiour study population.

Most of the patients in our study did not have mifa history of psychiatric
illness (66.7% in Ketamine group and 54.5% in EQdug). This criterion was not
found to have been studied in other RCTs which @y antidepressant effects of

Ketamine with ECT.
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(3) Comparison of medication use during current depressive episode between the
patientsin both intervention groups (Refer to Table 3)

When the medication use of patients during curreptsode in both
intervention groups were compared, all the patiemtsre at least on one
antidepressant medication. Out of those, a greatetber of patients in ECT group
were found to be on SSRIs (22.8% in ECT group; 5.B%dKetamine group).
However, more people in Ketamine group were on SNB4.5% in Ketamine group;
68.1% in ECT group). However, this difference wad found to be statistically
significant and hence could be due to chance. J&fents in Ketamine group and
4.5% in ECT group were on antipsychotics, 22.2%epéd in Ketamine group were
on mood stabilisers as compared to 18.1% in ECTmend Benzodiazepines were
prescribed to 83.3% patients in Ketamine group &hd@% in ECT group. These
differences however were not significant. In thedgtdone by Sharma et %158.3%
patients in Ketamine group and 62.5% patients i §&up were on SSRIs. 74.9%
patients in Ketamine group and 69.3% in ECT growgpeaon antipsychotics. 46.2%
patients in ECT group were on mood stabilisers aviribne of the patients in
Ketamine group were prescribed the same. Benzqaizes were prescribed to 8.3%
patients in Ketamine group and to 30.8% in ECT pgrathis difference was found to

be non-significant and does not hold any cliniogbortance.
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(4) Rapid antidepressant effect of Ketamine as compared to Modified ECT
(Refer to Table4 and Figure 4)

Out of 40, 22 patients received modified electratdsive therapy and 18
patients received subanesthetic doses of intraseKetamine. Each intervention was
given 3 times, on day 1, day 3 and day 5 of thdysperiod.

The mean score on 17-item HAM-D17 scale for 40 eegped patients were
analysed at baseline and at 24 hours after thie $iesond and third infusions (Refer
to Table 4 and Figure 3). Out of the 40 patientg, 22 patients receiving ECT,
showed a reduction in the mean HAM-D17 score fra/2 + 2.23 at baseline to
20.32 + 1.89 on day 2 of the study period (i.e.hddrs after theSlinfusion), 17.32 +
1.59 on day 4(i.e., 24 hours aftéf ihfusion) and 15.09 + 1.48 on day 6(i.e., 24 hours
after 3% infusion) showing ~33% reduction from baseline fgReto Table 5 and
Figure 4). Whereas the 18 patients who receivedate Ketamine infusions showed
a fall in the mean HAM-D17 score from 22.56 = 1&8aseline to 18.94 + 0.94 on
day 2, 14.28 £ 2.37 on day 4 and 9.72 + 4.6 on@lay the study period showing
~56% reduction from baseline, which was found toslgmificant (Refer to Table 5
and Figure 4). The findings suggest that ketaminiiates a rapid response
(i.e., >50% reduction in HAM-D17 scores from base)i in patients with severe
depressive disorder following 3 infusions.

After three treatment sessions, Repeated MeasurR&3VA analysis of the
scores was done (Refer to Table 4). Both the irtgron groups achieved significant
improvement (compared to the baseline) in the despre symptoms over time during
the study period (time effect; F = 209.69; p<0.000he analysis also showed that
patients who received Ketamine showed a signifigagreater and faster reduction in

HAM-D17 scores (group *time interaction effect; F 25.78, p<0.001).
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The comparison of two treatment groups shows afgignt difference for HAM-D17
score throughout all three sessions (group* grauteraction effect; F = 13.34,
p<0.001).

The decrease in scores (mean HAM-D17) was greatdre ketamine group
when compared to the ECT group at all the evaluéited points over the study
period, with significant differences observed wiitinee repeated infusions along with
ongoing conventional antidepressant medications.

Patients in the Ketamine arm showed mild adverfetsf to the intervention
in the form of drowsiness, transient rise in heaté and blood pressure during the
infusion which normalised 15-20 minutes followirtgetend of infusion. No patient
receiving Ketamine showed symptoms suggestive efodiative anaesthesia or
emergence phenomenon during the course of the .sNmlye of the patients were
found to have developed any signs of dependenketaimine. Mild and transient rise
in heart rate and blood pressure was also seeatiengs who received ECT which
subsided following the procedure. However, they it show any cognitive deficits
during the study period i.e., following receivingeg&Ts.

The rapid action of Ketamine in reducing depressiymptoms could be a
result of multiple pathways postulated to give'# antidepressant effect, as discussed
earlier.

In a randomized study conducted by Ghasemi®ira013, 18 patients with
DSM-IV MDD diagnosis were divided into two grougsine patients each received
either three intravenous infusions of ketamine bgtloride (0.5 mg/kg over 45 min)
or bilateral ECT on 3 days (every 48 hours). Degivessymptoms were measured at
baseline, 24 hours after each treatment, 72 howdsoae week after the last (third)

ketamine or ECT using Beck Depression Inventory [jB&hd 25-item HAM-D17
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scores. BDI scores reduced from 42.44 + 9.53 atlimeesto 23 + 9.39 at day 6 in ECT
group. Maximum reduction in scores (26.58%) wasnsafter ¥ ECT. In the
Ketamine group, scores reduced from 34.66 + 10basa¢eline to 16 + 11.79 at day 6
with maximum reduction (42.69%) seen after tif& Kletamine infusion. 25-item
HAM-D scores in ECT group reduced from 35.88 + Ga#ibaseline to 19.44 + 5.25 at
day 6 with maximum reduction (20.76%) seen afttEET. Ketamine group showed
reduction in HAM-D scores from 30.22 £ 5.78 at bimseto 13.77 £ 6.98 on day 6
with 41.97% reduction after thes'linfusion. These values were found to be
significant. The results of this study are in limé&h our study and suggest that
Ketamine has a rapid antidepressant action as aexhpa ECT. Moreover, this study
points out that rapid antidepressant effect of Keta is seen following the 1st
infusion itself.

Zarate et & in 2006 conducted a double-blind, randomized, soeer,
placebo-controlled study. Following a 2-week drrggefperiod, 15 patients with major
depression received a single IV infusion of eitketamine hydrochloride (0.5 mg/kg)
or placebo on two test days 2 weeks apart. Patigate assessed at baseline and at
40, 80, 110, and 230 minutes and 1, 2, 3, and 8 dégr infusion. Within 40 min,
depressive symptoms significantly reduced in p&iamho received ketamine as
compared to those who received placebo; this wasdido be significant through day
3. In our study, first assessment was done atrtteevial of 24 hours after the first
Ketamine infusion and significant improvement in MA17 scores was seen. In this
way, our study’s findings are reflected in thisdstas well suggesting that Ketamine
has a rapid antidepressant effect.

An earlier study done by Thakurtet al®® on Indian subjects assessed

resolution of depressive symptoms with single I%ugon of ketamine hydrochloride
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(0.5 mg/kg) after a 2-week medication-free perinddepressed patients. Significant
decline in HAM-D17 scores was seen within 80 misuieketamine infusion, (22.96
+ 1.2 at baseline to 17.5 + 5.34 at 80 minutes piigsion) which remained persistent
up to day 2 (15.6 + 4.64). However, it was a sirggi®m study with no comparator
group. Single infusion of Ketamine was administeagd follow-up period was of
only 2 days. Our study sample did not undergo aicaéidn-free period. In our study,
assessment was done after 24 hours of infusioraanthl if 3 infusions were given.
Nevertheless, both the studies conclude that Ketnmdeed has a brisk effect on
reducing depressive symptoms.

Pathak et & compared rapid effects of Ketamine with placebalepressive
symptoms in a single-blinded, randomised controjpedspective study on Indian
Population. The study analysed the mean HAM-D17esob 60 depressed patients at
baseline and at 6 hours after the first infusiatipfved by evaluation at day 1 up to
day 6. Patients who were infused ketamine, showsdraficant decline in the mean
HAM-D17 score within the 6 hours of the first infos (HAM-D17 score from 29.30
+ 3.436 t0 20.10 + 3.133; 31% reduction). Mean HANI7 score reduced from 29.30
+ 3.436 at baseline to 10.10+£1.125 at day 6. Tlebsmges were significantly higher
than the decline in the mean scores of the patightswere infused normal saline as
placebo. Findings of this study can be compared witir study and it can be
concluded that Ketamine shows a quick responsednading depressive symptoms.

The findings of a recent study by Price et’atupport our study that
subanesthetic dose of IV ketamine has rapid efi@ectdepressive symptoms in TRD,
and that acute improvements can be sustained threegpated ketamine infusions.
Reductions of the scores in Montgomery—Asberg Dsio@ Rating Scale (MADRS)

were sustained for 12 days by repeated infusions.
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The evidence on antidepressant effect of ketamasediso been contributed
by DiazGranados et &f.Subjects with MDD received a single infusion ofsmaine
(0.5 mg/kg) and rated at baseline, 40, 80, 120, 28@ min post-infusion with
MADRS and HAM-D17. Scores decreased significantlythim 40 min; these
decreases remained significant at all time poiHswever, this was an open-label
study without any comparator group and effectsrdy ingle infusion of Ketamine
were studied.

Murrough et af supported rapid and sustained antidepressantteffiec
ketamine. Participants with TRD were administerestaes of up to six IV ketamine
infusions, three times weekly over a period of Y There was a large mean
decrease in MADRS score at 2 hours following thestfiketamine infusion.
Assessment was done over 12 days until the sixtision. Decrease in the MADRS
scores was found to be sustained over this petigdesting a brisk and sustained
response of ketamine on reducing depressive syngptdime findings of this study
support ours however, this study was done on gdatieith TRD. Our samples were
not assessed for treatment resistance and we caamwhent on how the findings of
our study would apply to patients with treatmesistant depression.

Kheirabadi et & in 2019, conducted a randomised study to study the
comparative effect of intravenous Ketamine with EETAM-D17 scale was applied
at baseline, before each treatment session, amdifio@ points posttreatment (week 1
and months 1, 2, and 3). Improvement in depresgmeptoms was observed in both
the groups with no statistical difference betwdengame.

Sharma et &F in 2020 conducted an assessor-blinded randomizety go
compare the antidepressant effects of intravenetankne infusion (0.5mg/kg over

45 minutes) and ECT (unilateral/bilateral) on 23ieds diagnosed with Severe
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depression, administered for six alternate dayicesover a period of two weeks.
Ketamine arm included 41.7% patients who were diagd with psychotic
depression. Nine patients who received bifrontal &Got stimuli at 1.5-2 times their
threshold while for remaining four patients who &en right unilateral ECTs, stimuli
at 6 times their threshold were delivered. Outhef 12 patients receiving Ketamine, 3
patients dropped out before completing the trialatian (one due to adverse effect
and two due to lack of efficacy). As a result, eats receiving ECT showed a higher
response rate as compared to Ketamine. Our studysekely aimed at assessing
whether Ketamine has a better antidepressant aotien modified ECT. The ECT
administration in our study was not controlled &ectrode placements or seizure
threshold as these are factors which could inflaeresponse as well as adverse
effects. None of the samples in our study inclugegchotic depression as it was
ruled out during the recruitment stage of the tridb patients dropped out in our
study or developed side effects to Ketamine. ThHas#ors can be a reason for

findings observed in this study.
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(5) Demographic and clinical factors that would predict the Ketamine response
(Refer to Table 6 to Table 10)

Upon studying the demographic and clinical faciarpatients who received
Ketamine, correlation was drawn between Ketaminspoese and various
demographic and clinical factors. Ketamine respowse measured using change
score (HAM-D17 score at baseline minus HAM-D17 scatrday 6).

Upon correlating age of samples in Ketamine grotip their response (Refer
to Table 6), mildly positive correlation of respen® Ketamine with increasing age
was found (R = 0.4005). However, this correlatioaswiot found to be statistically
significant.

Ketamine response was correlated with gender op#tients (Refer to Table
7 and figure 5), males were observed to have afsigntly higher response to
Ketamine as compared to females (Mean change soates = 14.5 + 4.620, females
=7+5.774; p=0.015).

Correlation was drawn between Ketamine response chagnosis of the
samples (Refer to Table 8). Findings suggest tlasiepts diagnosed with BPAD,
current episode SDE have the maximum response tankiee (mean change score =
16.5 £ 0.7071) followed by those diagnosed with R@Drrent episode SDE (mean
change score = 13.16 + 4.834). Patients diagnodhdsimgle episode SDE show the
least response to Ketamine (mean change score9=t16.657). Given the fact that
the biology of these two conditions are putativdijferent, efficacy of ketamine
might also vary for these two different varietieb depression. However, this

difference was not found to be statistically sigmint (p = 0.6010).
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When we correlated Ketamine response with duratibnllness (Refer to
Table 9), no significant correlation could be foumetween the two (R = 0.01742,
p = 0.9453).

Ketamine response was found to be higher in patisvito had received
treatment in the past with a mean change score.6814.316 (Refer to Table 10)
than those who had not received any treatmentemp#st (mean change score = 10.33
+ 7.633). However, this observation was not foundbe statistically significant
(p = 0.4258).

To the best of our knowledge, no other RCT couldfdend which has
correlated response to Ketamine with various deaygc and clinical factors.

The aim of this study was a head to head compan$wapid antidepressant
effect of Ketamine with ECT. Our study randomisesglesely depressed patients into
Ketamine and ECT groups and assessed rapid arggtgmt response in those for the
intervention received. On the basis of our findirgstamine emerged as being higher
ranked than ECT in bringing down the depressivegms at a faster rate. The
results are favourable for Ketamine, however neethe reconfirmed with a study
done on a larger sample. The unequal gender distiib in both the intervention
groups also poses as a drawback of the randomisatiocess and needs to be
accounted for in upcoming studies. Having said,ti&tamine undoubtedly is
coming forth as a promising rapid antidepressard ahould be considered in
emergency situations. ECTs owing to their limitap for example, need for
equipment, oxygen support, an anaesthetist anctiagst stigma and side effects,
cannot be administered universally for all patiemtetamine, if proven better can
even become the treatment of choice in the futureeverely depressed individuals;

especially in
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1) centres where ECTs are unavailable
2) emergency situations,
3) patients who do not wish to receive ECTs and

4) in whom ECTs are contraindicated.

Further research in this direction, hopefully witinfirm as well as add to our

existing knowledge on the same
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CONCLUSION

Our current study suggests that Ketamine, commonly used as an anaesthetic
agent, aso has antidepressant action. Intravenous infusion of Ketamine can bring
about rapid reduction of symptoms in patients with severe depression. Three such

infusions can also bring about remission in the patients.

The improvement in scores of rating scaes was steeper for patients who
received Ketamine as compared to the patients who received Electroconvulsive
therapy. This difference was found to be statistically significant. These findings show
that Ketamine is a better and effective alternative to ECTs in patients diagnosed with
severe depression and who require urgent treatment. However, the results need to be

replicated with alarger study sample.
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1)

2)

3

SCOPE AND LIMITATIONS

Limited studies have been found in our literature search which assess the rapid
antidepressant effect of Ketamine. And even less studies are reported in literature
which compare it with another established rapid antidepressant treatment i.e.,

ECTs.

Our study is a Randomised controlled trial including 40 patients which, to our
knowledge, is the largest sample size so far in all the RCTs which have compared
rapid antidepressant effect of Ketamine with ECT, thus increasing the overall

reliability of the study.

As far as our literature search could go, we could not find any other study which
correlated demographic and clinical factors of the samples with the rapid
antidepressant action of Ketamine. The findings following having done this

correlation add another dimension to our study and to its primary finding.
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LIMITATIONS:

1) Initial sample size of 60 patients could not be achieved due to reduction in patient
admissions and willingness for hospital stays due to the COVID-19 pandemic

during the study period.

2) Magority of the patients in Ketamine arm were males while those in ECT arm

were females pointing towards a limitation in the randomisation method used for

allocating patients into either intervention groups.

Page 53



Summary

SUMMARY

Our present study was designed as a Randomizerbtentdy, carried out in
the Department of Psychiatry, KLES Dr. Prabhakarekidospital and MRC from®1
January 2021 to 31December 2021. The study was conducted on 40npsitigith
ICD -10 DCR diagnosis of Severe Depressive Epis¢tREpisode/Recurrent
Depressive Disorder / Bipolar Depression) admitiedthe Psychiatric In-patient
Department of KLES Dr. Prabhakar Kore Hospital Mf@C, Belagavi. Patients who
matched the inclusion criteria were randomly assigimnto Ketamine and ECT
groups. Following randomization and taking due eomsseverity of depression was
measured using Hamilton Rating Scale for Depres@i#M-D17). Brief Psychiatric
Rating Scale (BPRS) was also applied after admmsswo rule out presence of
psychotic symptoms. Baseline cognitive assessmiettieopatients was done using
HMSE before the procedure. Out of the 40 patied®, inpatients received 3
intravenous ketamine hydrochloride (0.5mg/kg) irdaosover 45 minutes and 22
inpatients received 3 sessions of modified eleomgalsive therapy. HAM-D17
scores were measured 24 hours after each infusiasgess reduction in severity of
depressive symptoms.

It was observed that both the groups were comparabl terms of
demographic variables as no significant differewes found in between them except
for gender (majority of the females i.e., 72.7%ereed ECT while majority of the
males i.e., 77.78% received Ketamine). Both theigsodid not have any statistical
difference in any of the clinical factors studidean HAM-D17 scores in Ketamine
group fell from 22.56 at baseline to 9.72 at dayhile those in ECT group showed a
fall from 22.73 at baseline to 15.09 at day 6. @tterence in HAM-D17 scores was

found to be statistically significant at all timeipts studied. Moreover, mean %
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change in Ham-D17 scores for ECT group was 32.9811 whereas for Ketamine
group, it was 55.81 + 23.55. This difference wasdbund to be significant.

Our findings suggest that Ketamine is superiorlégteoconvulsive therapy in
reducing depressive symptoms at a faster pace fewtler side effects. Thus, this
makes Ketamine a better alternative to ECT in sedapressive patients requiring
immediate treatment. However, head to head congadtlarger samples of patients

with severe depression will give a more definitareswer.
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ANNEXURE |

INFORMED CONSENT

Rapid Antidepressant Effects of Ketamine Compared Wwth Electroconvulsive
Therapy: A Randomized Control Trial

Principal Investigator (P1): REG NO: BQ0120001

Objective/Purpose of the study:

Youlyour relative are being requested to be a suilijethis randomized control
trial the purpose of which is to know the rapididepressant effects of Ketamine v/s
Modified Electroconvulsive therapy in severe depines patients conducted betweeh 1
January 2021 and S1December 2021, byREG NO: BQ0120001 a postgraduate
student in the Department of Psychiatry and thdyswill be carried out under the direct

supervision and guidance of Dr , Depant of Psychiatry, Jawaharlal

Nehru Medical College, Belagavi.

Youl/your relative have/has been requested to [j@ate in this study as
youlyour relative arelis likely to have a Severgrdssion which needs intervention.
Therefore, the above study not only helps in treptevere depression but also to

prevent complication occurring out of the iliness.

Signature of Patient/Legally Authorised Represérgat
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ASSENT

Rapid Antidepressant Effects of Ketamine Compared Wwth Electroconvulsive
Therapy: A Randomized Control Trial

Principal Investigator (P1): REG NO: BQ0120001

Objective/Purpose of the study:

Your relative is being requested to be a subjechis randomized control trial
the purpose of which is to know the rapid antidepaet effects of Ketamine v/s
Modified Electroconvulsive therapy in severe depines patients conducted betweeh 1
January 2021 and 31December 2021, byREG NO: BQ012000] a postgraduate
student in the Department of Psychiatry and thdystuill be carried out under the direct
supervision and guidance of Dr , Depantnoé Psychiatry, Jawaharlal
Nehru Medical College, Belagavi.

Your relative has been requested to participatthis study as your relative is
likely to have a Severe depression which needsvierdion. Therefore, the above study
not only helps in treating severe depression kaa & prevent complication occurring

out of the illness.

Signature of Legally Authorised Representative:

Signature of Witness:

Procedure and Benefits:
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Informed consent for Ketamine administration

l/we have been explaineddetail about Ketamine

administration. l/we understand that this treatmenvolves giving Ketamine
hydrochloride 0.5mg/kg infusion over 45 minutes,ickhwill be administered by a
qualified anaesthetist. I/We have also been expthithe need and course of this
treatment. The benefits of the treatment are tieet may be rapid improvement in the
symptoms. We have also been explained the variolesesfects and complications of
Ketamine administration which may be rarely fatag side effects may include rise in
blood pressure, dizziness, blurred vision, headachesea, vomiting, and restlessness,
rarely there may be hallucinations, euphoria, agdidm, which usually subsides after
discontinuing treatment.

I/we also understand that this course of treatmentbering about 3 infusions
which are given with a gap of 48 hours. l/we haeerbexplained all this in our own
vernacular language and we fully understand thel reewl all the possible problems
associated with Ketamine. I/ we give full and imh@d consent for a course of Ketamine
administration and will not hold doctors and haalpresponsible for any complications

that may arise.
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Informed consent for Electroconvulsive therapy admmistration

I'we have been exptd in detail about Electroconvulsive therapy.
I/we understand that this treatment involves givéhertric current to the head for a very
short period and it will be done after giving vestyort acting general anaesthesia which
will be administered by a qualified anaesthetistn&al anaesthesia will be helpful in
reducing pain or discomfort. We have also beenamptl in detail regarding the need
and course of this treatment. We have also beelaierg in detail about various side
effects and complications of this treatment whiclaynrarely be fatal also. The
complications may include injury, memory impairméot a short period, difficulty in
respiration.

I/we also understand that this course of treatmentbering about 3 ECT’s which are
given with a gap of 48 hours. I/We have been erpldiall of this in our own vernacular
language and we fully understand the need anth@lpbssible problems associated with
ECT's. I/ We give full and informed consent for@uese of ECT administration and will
not hold doctors and hospital responsible for amyplications that may arise.
Alternatives:

Your/your relative’s participation in this study & completely voluntary
decision. If you/your relative do/does not wanthte a part of the study, you/your
relative may refuse for the same or if you/youatigk are/is already a part of the study
and if you/your relative want/wants to withdrawrfrahe study for any reason, you/your
relative may do so without any hesitation. Discongtion from the study for any reason
will not affect your/your relative’s current or fue relationship with KLES Dr.

Prabhakar Kore Hospital, Belagavi.
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Privacy and confidentiality:

The information provided by you/your relative wile known to the Pl and the
members of the research team. This information reithain confidential and will be
disclosed to others only with your/your relativessitten permission or if required by
the law.

Financial incentives for participation:

Youl/your relative will not be paid/offered any giffor participation in the
research. There will not be any remuneration fortigipating in the research and
you/your relative will not be reimbursed for any perses, such as
bus/train/companion/assistant etc.

Authorization to publish results:
When the results of the research are to be publish@iscussed in conferences

by the PI, no information will be disclosed thatlweveal your/your relative’s identity.

Signature of Patient/Legally Authorised Represévdat

Signature of Investigator:

Date:
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STATEMENT OF CONSENT

I/my relative have/has read and have/has complatelgerstood the entire
information given in the consent form, which expkall the details of the study, i.e, the
purpose, procedure involved, risks & benefits, aciw & confidentiality, incentives and
the authorization to publish the results of thedgtuMy/my relative’s signature in the
space provided for signature below indicates thaly Irelative have/has voluntarily
agreed to participate in the study. I/my relativeaymwithdraw my/my relative’s
participation for any reason or may be withdrawnthuy investigator from the study for
any reason at any time. I/my relative am/is noirgjwup any of my/my relative’s legal
rights by signing this consent form. I/my relatwél be given a copy of this consent
form.

Signature of the participant with date:

Name of the participant:

Signature of the authorized representative witle:dat

Name of the authorized representative:

Relationship of authorized person:

Signature of the witness with date:

Name of the witness:

Signature of the Investigator with date:
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ANNEXURE Il

PROFORMA

.  SUBJECT'S DEMOGRAPHIC DETAILS:-

1. NAME : F M L
2. AGE: YRS.
3.GENDER: M| ]
FL ]
OTHER :
4. FORMAL EDUCATION : NOT RECEIVED [ ]
RECEIVED [ ]

5. OCCUPATION : UNEMPLOYED [ ]
SEMI-SKILLED WORKER [ ]
SKILLED WORKER [ ]

PROFESSIONAL [ ]

6. MARITAL STATUS : UNMARRIED [ 1]

MARRIED [ ]
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. SUBJECT HISTORY :-
1. DIAGNOSIS : SEVERE DEPRESSIVE DISORDER WITHOBBYCHOTIC
SYMPTOMS [ ]
BIPOLAR AFFECTIVE DISORDER, CURRENT EPISODE SEVERIEPRESSION
WITHOUT PSYCHOTIC SYMPTOMS [ ]
RECURRENT DEPRESSIVE DISORDER, CURRENT EPISODE SR¥E
DEPRESSION WITHOUT PSYCHOTIC SYMPTOMS [
SEVERE DEPRESSIVE DISORDER WITH PSYCHOTIC SYMPTOMS [ ]
BIPOLAR AFFECTIVE DISORDER, CURRENT EPISODE MIXED [ ]

2. DURATION OF ILLNESS : MONTHS

3. DURATION OF CURRENT EPISODE: MONTHS

4. NUMBER OF EPISODES : MANIC -

PERESSIVE -
5. TREATMENT RECEIVED IN THE PAST : YES[ ] NO[ ]
6. ECT RECEIVED IN THE PAST : YES[ ] NO[ ]
7. ASSOCIATED COMORBIDITIES: HYPERTENSION - YHS ] NO[ ]

IF YES, B.P. - <140/90mmHg [ ]

149/90mmHg [ ]
GLAUCOMA - YES[ ] NO[ ]
DIABETES MELLITUS - YES[ ] NO[]
SEIZURE DISORDER - YES[ ] NO[ ]
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INTELLECTUAL DISABILITY - YES][ ] NO[ ]

DEMENTIA - YES[ ] ND ]

OTHERS, SPECIFY -

7. SUBSTANCE USE: (A) ALCOHOL USE -  YES ] NO[ ]
IF YES, DEPENDANCE - PRESENT[ ] ABSENT]

(B) SMOKING - YES[ ] NO[ ]

IF YES, DEPENDANCE - PRESENT[ ] ABSENT]

(C) TOBACCOUSE - YES[ ] NO ]

IF YES, DEPENDANCE - PRESENT[ ] ABSENT]

(D) OTHERS, SPECIFY -

8. FAMILY HISTORY: AFFECTIVE DISORDERS - YES[ ]
NO[ ]
PSYCHOTIC DISORDERS - YES[ ] NO[ ]

Il PRE-INTERVENTIONAL WORK-UP :-

1. CONSENT TAKEN: YES[ 1] NO[ 1]
2. PHYSICAL EXAMINATION : HEIGHT - CMS.
WEIGHT - KGS.
BMI - KG/R
B.P. - mmHg
HEART RE - BEATS/MIN
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FUNDOSCOPIC FINDINGS - RAISED INTRACRANIAL TENSION:
YES[ ] NOJ[ ]
3. HAM-D SCORE
DAY 1:
DAY 3:
DAY 5:

4. BPRS SCORE :

IV.  INTERVENTION GIVEN:-
1. KETAMINE INFUSION GIVEN: YES|[ ] NO[ ]

IF YEFBCIFY (A) DOSE -

(B) HEART RATE - DURING INFUSION B/M

10 MINUTES AFTER INFUSION B/M

(C) BLOOD PRESSURE - DURING INFUSION Fgn
10 MINUTES AFTER INFUSION mmHg

(D) SpQ - DURING INFUSION %

10 MINUTES AFTER INFUSION %

2. ECT RECEIVED : YES[ ] NO[ ]

IF YES, SPECIFY

(A) CHARGE OF ECT - mC

(B) SEIZURE DURATION - SECONDS

(C) POST-ICTAL COMPLICATIONS - YES[ | NO ]

IF YES, SPECIFY -
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V. POST-INTERVENTIONAL FOLLOW-UP:-

1. HAM-D SCORE (24 HOURS FOLLOWING THE PROCEDURE)
DAY 2:
DAY 4:

DAY 6:
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ANNEXURE IV

TOOLS

HAMILTON DEPRESSION RATING SCALE

HAMILTON DEPRESSION RATING ScALE (HAM-D)

(To be administered by a health care professional)

Patient Name

Today's Date

The HAM-D is designed to rate the severity of depression in patients. Although it contains 21 areas, calculate the patient’s

score on the first 17 answers.

1. DEPRESSED MOOD
(Gloomy attitude, pessimism about the future,
feeling of sadness, tendency to weep)
0 = Absent
1 = Sadness, etc.
2 = Occasional weeping
3 =Frequent weeping
4 = Extreme symptoms

. INSOMNIA - Delayed

(Waking in ea:l?f hours of the morning and
unable to fall asleep again)

0= Absent

1 = Occasional

2= Frequent

2. FEELINGS OF GUILT

0 = Absent
1 = Self-reproach, feels he/she has let people
down

2 =Ideas of guilt

3 =Present illness is a punishment; delusions
of guilt

4 = Hallucinations of guilt

3. SUICIDE
0 = Absent
1 = Feels life is not worth living
2 = Wishes he/she were dead
3 = Suicidal ideas or gestures
4 = Attempts at suicide

. WORK AND INTERESTS

0 = No difficulty

1 = Feelings of incapacity, listlessness, indeci-
sion and vacillation

2 = Loss of interest in hobbies, decreased social
activities

3 = Productivity decreased

4 = Unable to work. Stopped working because
of present illness only. (Absence from work
after treatment or recovery may rate a lower
score).

4. INSOMNIA - Initial
(Difficulty in falling asleep)

0 = Absent
1 = Occasional
2 = Frequent

. RETARDATION

(Slowness of thought, speech, and activity;
apathy; stupor.)

0= Absent

1 = Slight retardation at interview

2= Obvious retardation at interview

3= Interview difficult

4 = Complete stupor

5. INSOMNIA - Middle
(Complains of being restless and disturbed
during the night. Waking during the night.)

0 = Absent
1 = Occasional
2 = Frequent

. AGITATION

(Restlessness associated with anxiety.)
0= Absent

1 = Occasional

2 =Frequent

|10.

ANXIETY - PSYCHIC

0= No difficulty

1 = Tension and irritability

2 = Worrying about minor matters
3 = Apprehensive attitude

4 = Fears
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HaMiLToN DEPRESSION RATING ScALE (HAM-D)

(To be administered by a health care professional)

11. ANXIETY - SOMATIC
Gastrointestinal, indigestion
Cardiovascular, palpitation, Headaches
Respiratory, Genito-urinary, etc.

0 = Absent
1=Mild

2 =Moderate

3 =Severe

4 = Incapacitating

12. SOMATIC SYMPTOMS -
GASTROINTESTINAL
(Loss of appetite , heavy feeling in abdomen;
constipation)
0 = Absent
1=Mild
2 =Severe

‘ 13. SOMATIC SYMPTOMS - GENERAL
] (Heaviness in limbs, back or head; diffuse
backache; loss of energy and fatiguability)
0 = Absent
1 =Mild
2 =Severe

| 17.

INSIGHT

(Insight must be interpreted in terms of pa-
tient’s understanding and background.)

0 =No loss

1 = Partial or doubtfull loss

2 =Loss of insight

TOTALITEMS 1 TO 17:
0- 7= Normal

8 - 13 = Mild Depression
14-18 = Moderate Depression
19 - 22 = Severe Depression

> 23 = Very Severe Depression

18.

DIURNAL VARIATION

(Symptoms worse in morning or evening.
Note whichit is. )

0 = No variation

1 =Mild variation; AM( ) pM( )

2 = Severe variation; AM () PM( )

14. GENITAL SYMPTOMS
(Loss of libido, menstrual disturbances)
0 = Absent
1=Mild
2 =Severe

| 19.

DEPERSONALIZATION AND
DEREALIZATION

(feelings of unreality, nihilistic ideas)
0 = Absent

1 =Mild

2 =Moderate

3 = Severe

4 = Incapacitating

| 15. HYPOCHONDRIASIS
0 = Not present
1 = Self-absorption (bodily)
2 =Preoccupation with health
3 = Querulous attitude
4 =Hypochondriacal delusions

16. WEIGHT LOSS
0 =No weight loss
1 =Slight
2 = Obvious or severe

| 20.

PARANOID SYMPTOMS

(Not with a depressive quality)

0=None

1 = Suspicious

2 = Ideas of reference

3 = Delusions of reference and persecution
4 = Hallucinations, persecutory

| 21.

OBSESSIONAL SYMPTOMS

(Obsessive thoughts and compulsions against
which the patient struggles)

0 = Absent

1 =Mild

2 = Severe

* Adapted from Hamilton, M. Jeurnal of Neurology. Neurosurgery, and Psychiatry. 23:56-62, 1960.
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CLIENT NAME:
CLIENT ID#:

BRIEF PSYCHIATRIC RATING SCALE

Annexures

DATE:

MD:

BRIEF PSYCHIATRIC RATING SCALE (BPRS)

Please enter the score for the term which best describes the patient’'s condition.

= not assessed, 1 = not present, 2 = very mild, 3 = mild, 4 = moderate, 5 = moderately severe, 6§ = severe, 7 = extremely severe

1. SOMATIC CONCERN
Degree of concern over present bodily health. Rate the
degree to which physical health is perceived as a problem

10. HOSTILITY
Animosity, contempt, belligerence, disdain for other people
outside the interview situation. Rate solely on the basis of

by the patient, whether complaints have a realistic basis or SCORE the verbal report of feelings and actions of the patient SCORE
not. toward others; do not infer hostility from neurotic defenses,
D anxiety, nor somatic complaints. (Rate attitude toward |:|

interviewer under “uncooperativeness”).

2. ANXIETY 11. SUSPICIOUSNESS

Worry, fear, or over-concern for present or future. Rate Brief (delusional or otherwise) that others have now, or

solely on the basis of verbal report of patient's own SCORE have had in the past, malicious or discriminatory intent SCORE

subjective experiences. Do not infer anxiety from physical toward the patient. On the basis of verbal report, rate only

signs or from neurotic defense mechanisms. D those suspicions which are currently held whether they I:l
concern past or present circumstances.

3. EMOTIONAL WITHDRAWAL 12. HALLUCINATORY BEHAVIOR

Deficiency in relating to the interviewer and to the Perceptions without normal external stimulus

interviewer situation. Rate only the degree to which the score correspondence. Rate only those experiences which are  score

patient gives the impression of failing to be in emotional reported to have occurred within the last week and which

contact with other people in the interview situation. EI are described as distinctly different from the thought and |:|
imagery processes of normal people.

4. CONCEPTUAL DISORGANIZATION 13. MOTOR RETARDATION

Degree to which the thought processes are confused, Reduction in energy level evidenced in slowed movements.

disconnected, or disorganized. Rate on the basis of score Rate on the basis of observed behavior of the patient only;

integration of the verbal products of the patient; do not rate
on the basis of patient's subjective impression of his own
level of functioning.

[ ]

do not rate on the basis of patient's subjective impression
of own energy level.

[

5. GUILT FEELINGS

Over-concern or remorse for past behavior. Rate on the
basis of the patient's subjective experiences of guilt as

14. UNCOOPERATIVENESS
Evidence of resistance, unfriendliness, resentment, and
lack of readiness to cooperate with the interviewer. Rate

evidenced by verbal report with appropriate affect; do not score only on the basis of the patient's attitude and responses to  SCORE
infer guilt feelings from depression, anxiety or neurotic the interviewer and the interview situation; do not rate on
defenses. D basis of reported resentment or uncooperativeness outside Ij
the interview situation.
6. TENSION 15. UNUSUAL THOUGHT CONTENT
Physical and motor manifestations of tension “nervousness”, Unusual, odd, strange or bizarre thought content. Rate SCORE
and heightened activation level. Tension should be rated score here the degree of unusualness, not the degree of
solely on the basis of physical signs and motor behavior and disorganization of thought processes.
not on the basis of subjective experiences of tension D
reported by the patient.
7. MANNERISMS AND POSTURING 16. BLUNTED AFFECT
Unusual and unnatural motor benavior, the type of motor Reduced emotional tone, apparent lack of normal feeling or
behavior which causes certain mental patients to stand out SCORE | involvement. SCORE
in a crowd of normal people. Rate only abnormality of
movements; do not rate simple heightened motor activity
here.
8. GRANDIOSITY 17. EXCITEMENT
Exaggerated self-opinion, conviction of unusual ability or score Heightened emaotional tone, agitation, increased reactivity. SCORE
powers. Rate only on the basis of patient’s statements about
himself or self-in-relation-to-others, not on the basis of his |:|
demeanor in the interview situation.
9. DEPRESSIVE MOOD 18. DISORIENTATION
SCORE SCORE

Despondency in mood, sadness. Rate only degree of
despondency; do not rate on the basis of inferences
concerning depression based upon general retardation and
somatic complaints.

[ ]

Confusion or lack of proper association for person, place or
time.

]
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Annexures

HINDI MENTAL STATE EXAMINATION

1 Is it morning or afternoon or evening? 1 0
2 ‘What day of the week is today? 1 0
3 ‘What date is it today? 1 0
4 ‘Which month is today? 1 0
5 ‘What season of the year is this? 1 0
6 Under which post office does your village come? 1 0
7 ‘Which district does your village fall under? 1 0
8 ‘Which village are you from? 1 0
9 ‘Which block (If village has only blocks) OR Which numbered area is this? | 1 0
10 ‘Which place is this? 1 0
11 (I went to Delhi and brought three things - Mango, chair, and coin) 1 2 3
Can you tell me what the three things I brought from Delhi Are?
12a | Now can you tell me names of the days of the week starting from Sunday?
12b | Now can you tell me names of the days backwards? 1-5
13- ‘What are the names of the three things Which I told you have brought 1 2 3
15 from Delhi?
16 (Show the subject the wrist watch and pen) Can you tell me these objects?
(If yes, Items 17 & 18 apply) (If No, Item 17(a) apply )
17; Show him the wrist watch OR Show him the pen and say - What is this? 1 0
18
17; 18 (a). (If necessary) Identification by Touching what is this?
19 Now I am going to say something, listen carefully and repeat it exactly as1 | 1 0
say after I finish Phrase: "NEITHER THIS NOR THAT"
20 Now look at my face and do exactly what I do. Close your eyes? 1 0
21 First you take the paper in your right hand, then with your both hands, 1 2 3
fold it into half once and then give the paper back to me.
22 Now say a line about your house? (something specifically about your
houses) NOT INCLUDED IN HMSE TOTAL, If given -1, Not given - 0.
23 Here is a drawing; you must copy this drawing exactly as shown in the
space provided here.
Score: Must draw two four sided figure =1;
One figure should be mostly inside the other =2;
Orientation of the figures should be obviously appropriate =3
Total score = /31
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1 Raj235 52 M Educated Ex-army Married RDD with SDE 16 years 7 Yes No Yes SNRI, BZD N Y 22 20 18 17 5
2 Sak673 35 F Educated Ex-army Married SDE 9 months 9 1 Yes No No TCA, LITHIUM, BZD Y N 25 20 12 8 3
3 Bha939 37 F Educated Student Unmarried SDE with Dissociation 6 months 6 1 No No No SSRI, BZD Y N 19 18 18 17 8
4 Kal700 42 M Educated Farmer Married BPAD with SDE 6 years 7 2 Yes No No SNRI, BZD N Y 24 20 14 8 17
5 Mal655 56 F Uneducated Housewife Married RDD with SDE 11 years 3 5 Yes Yes Yes SNRI Y N 22 19 14 10 7
6 ?7R307 28 M Educated Businessman Married SDE 6 months 6 1 Yes No No SNRI, BZD Y N 22 19 14 9 5
7 Div586 18 F Educated Farmer Married SDE 8 months 8 1 No No Yes SNRI, BZD N Y 21 18 15 10 2
8 Aar959 41 F Educated Govt. service Married RDD with SDE 10 years 4 2 Yes Yes No SNRI, BZD Y N 23 18 13 5 8
9 Man763 28 M Educated Driver Married SDE 12 months 12 1 No No No SNRI, LITHIUM, BZD N Y 22 17 10 3 16
10 Bas989 38 M Educated Businessman Married RDD with SDE 10 years 5 3 Yes No Yes SSRI, BZD Y N 22 20 19 17 11
11 Fat475 40 F Educated Ex-army Married SDE 5 months 5 1 Yes No No SNRI, BZD N Y 25 20 13 6 12
12 Lax679 27 F Educated Student Unmarried SDE 6 months 6 1 No No No SNRI Y N 19 18 18 17 8
13 All232 48 M Educated Farmer Married BPAD with SDE 5 years 4 2 Yes No No SNRI, ANTIPSYCHOTIC Y N 24 20 14 8 12
14 San254 35 M Uneducated Housewife Married RDD with SDE 12 years 4 5 Yes Yes Yes SNRI, BZD N Y 22 19 14 10 13
15 Shig59 45 M Educated Businessman Married SDE 6 months 6 1 Yes No No SNRI N Y 22 19 14 9 11
16 Sav180 36 F Educated Farmer Married SDE 4 months 4 1 No No Yes SNRI, BZD Y N 21 18 15 10 5
17 Mah850 47 F Educated Farmer Married RDD with SDE 13 years 4 2 Yes Yes No SNRI Y N 23 18 13 5 6
18 Bas768 48 M Educated Driver Married SDE 12 months 12 1 No No No SNRI, BZD N Y 22 17 10 3 18
19 Naf699 34 F Educated Unemployed Unmarried RDD with SDE 4 years 3 2 Yes No No SSRI, BZD Y N 20 18 17 17 9
20 Mou926 43 M Educated Housewife Married SDE 6 months 6 1 No No No SNRI, BZD N Y 24 22 20 16 19
21 Bas355 48 M Uneducated Housewife Married SDE 12 months 12 1 Yes No Yes SNRI, LITHIUM, BZD N Y 22 19 16 15 14
22 Nal763 35 F Educated Farmer Unmarried RDD with SDE 5 years 7 3 Yes No No SNRI, LITHIUM, BZD Y N 20 18 16 15 4




23 Shr762 36 Educated Housewife Married RDD with SDE 9years 8 Yes No Yes SSRI, LITHIUM, BZD 22 20 16 14 9
24 Bal635 42 Educated Businessman Married SDE 4 months 4 No No Yes SNRI 26 22 18 15 19
25 Nag736 46 Educated Housewife Married SDE 8 months 8 Yes No No SNRI, BZD 25 22 19 17 6
26 Raj621 30 Educated Compounder Married SDE 8 months 8 Yes No No SNRI, BZD 26 23 19 14 5
27 Ash921 25 Uneducated Housewife Married Dysthymiawith SDE 15 years 6 Yes No Yes SNRI, BZD 24 22 20 19 2
28 Shr218 41 Uneducated Housewife Married SDE 15 months 15 Yes No No SNRI, BZD 20 18 15 14 11
29 Dev913 27 Educated Housewife Married RDD with SDE 5years 3 Yes Yes Yes SNRI, LITHIUM, BZD 24 22 19 15 17
30 Dun320 39 Educated Unemployed Unmarried RDD with SDE 14 years 6 Yes No No SSRI, BZD 20 18 18 17 11
31 Veel03 42 Educated Housewife Married SDE 4 months 4 No No No SNRI, BZD 24 22 20 15 12
32 Par821 27 Uneducated Housewife Married SDE 11 months 11 Yes No Yes SNRI, BZD 22 19 17 16 8
33 Lax632 48 Educated Farmer Unmarried RDD with SDE 4 years 2 Yes No No SNRI, ANTIPSYCHOTIC, BZD 20 17 15 14 12
34 San327 35 Educated Teacher Married RDD with SDE 12 years 3 Yes No Yes SSRI, BZD 22 20 16 14 8
35 Aru629 41 Educated Teacher Married SDE 4 months 4 No No Yes SNRI, BZD 26 22 18 15 9
36 Sav120 36 Educated Housewife Married RDD with SDE 13 years 3 Yes No No TCA, LITHIUM, BZD 25 22 19 17 5
37 Vid852 47 Educated Farmer Married SDE 6 months 6 Yes No No SNRI, BZD 26 23 19 14 6
38 Bhi953 45 Uneducated Housewife Married Dysthymiawith SDE 12 years 6 Yes No Yes SNRI, LITHIUM, B ZD 24 22 20 19 18
39 Sar799 33 Uneducated Housewife Married SDE 18 months 18 Yes No No SNRI, BZD 20 18 15 14 9
40 Mah936 412 Educated Housewife Married RDD with SDE 7 years 4 Yes Yes Yes SNRI 24 22 19 15 19




