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ABSTRACT

To compare the efficacy and safety of newer antelmants like Escitalopram and Desvenlafaxine \gersu
conventional antidepressant like Imipramine in pats with Depressive episode. An open label, poiisee
comparative study was conducted in the psychiaitpaiient department (OPD), Victoria hospital, fravwov 2011-
May 2013. 90 newly diagnosed patients of depresgigde according to ICD-10 criteria were dividiatb three
groups of 30 each receiving Imipramine (Group AdciEalopram (Group B) and Desvenlafaxine (Groupany

followed up for 12 weeks. Efficacy measurement kedsiction in MADRS, CGI-S and CGI-I scores. Safety

assessment was by number, severity and dropoutdulverse drug reactions and laboratory invedimyas. Data
was analyzed using ANOVA and Chi square test. Respmate was 63% in Group B, 53% in Group A and %0%
Group C, but this difference was not statisticalignificant. Initial response was seen as earlR ageeks in 63% in
group B and 43% in group C but none in group A ahdwed statistical significance. No statisticaligrsficant
difference was seen in CGI-S and CGI-I scores atethd of 12 weeks. 43 ADRs were noted in group ¢ afo
which were moderate in severity, 27 ADRs and 37 Alb&re noted in group B and C respectively, mosttoth
were mild. 9 patients in group A and 4 patientsheacgroup B and C dropped out before the comphetib the
study. Commonest reason for drop out in groups dABuwere ADRs whereas in group C was lack of respoNo
statistically significant difference was noted ifficacy between the three drugs however, escitaloprand
desvenlafaxine had faster onset of action and Wwetter tolerated than imipramine.
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INTRODUCTION

Depression is a clinical syndrome that is char&sedrby a cluster of emotional, behavioural, anghiiive features.
Depression also poses a significant economic butdlesociety as it leads to reduced productivitgatment costs
and loss of human life by suicide. [1] AccordingtHO, depression is estimated to affect 350 milj@ople and is
the third leading cause for disease burden, with &illion Disability Adjusted Life Years (DALY).Z, 3] India
figures among the top ten depressed countries asfifth highest DALY rates due to depression. [4]

Psychotherapy and antidepressants form the maindtagatment in depression. Tricyclic antidepressgTCA)

have been the gold standard treatment for yearthbirtmajor drawback was the high incidence ofessle effects,
due to blockade of multiple receptors. [5] Seleeterotonin reuptake inhibitors (SSRI) were intiatlin 1970s to
overcome this drawback. [6] Though they had theaathge of higher receptor selectivity, superioerability and

greater safety in overdose they caused a constellaf side effects like nausea, diarrhea, insomagitation,

anxiety, headache and sexual dysfunction. Escitafofbeing the newest SSRI is claimed to have betterability

than the older SSRIs.
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Serotonin and Norepinephrine Reuptake InhibitordNRB like Desvenlafaxine, are novel dual acting
antidepressants which ensures enhanced efficadyiaak of affinity to other receptors and offergtbetolerability
profile.

Despite the availability of various classes of depiressants, patient response is not satisfaaipty, 40% fail to
show a response to first-line antidepressant, 5@86odtinue treatment owing to side effects or ifisight
response, and more than 50% fail to achieve reomis&ven if they initially respond. Moreover, aeflessant
drugs tend to lose efficacy over the course ofttneat. Lack of comparative studies of such neweagswith the
conventional TCAs and paucity of data in Indiannsg® has prompted us to take up this study.

EXPERIMENTAL SECTION

This was a randomized, open label, prospecto@mmparative study conducted in the psychiatry didpa
department (OPD), Victoria hospital, Bangalore. Bhady aimed at comparing the efficacy and safétpeaver
antidepressants like Escitalopram and Desvenladaxénsus conventional antidepressant like Imiprarmrpatients
with Depressive episode. Clearance from the irgiituethics committee of Bangalore Medical Colleged
Research Institute was obtained before startingsthey. Study duration was one year and six mofittevember
2011 to May 2013). Ninety patients of either sexddetween 18-65years, who were newly diagnosed wit
depressive episode according to ICD-10 (Internati@iassification Of Diseases-10, WHO 2007) waduded in
the study, after obtaining written informed consdi Patients with >/= 24 on MADRS (Montgomery /Asb
Depression Rating Scale) score were included irsthdy. MADRS is a ten-item diagnostic questiommaised to
measure the severity of depressive episodes iemativith mood disorders. The questionnaire incugieestions
on: apparent sadness, reported sadness, inneoriemeduced sleep, reduced appetite, concentrdifinulties,
lassitude, inability to feel, pessimistic thoughtsjcidal thoughts. Each item on this scale yieldscore of O to 6.
The overall score ranges from 0 to 60, with thealisutoff points as 0 to 6 — normal, 7 to 19 — nilgpression, 20
to 34 — moderate depression, >34 — severe depne$s]o

Patients being treated with more than one antidsprd, those with Psychotic depression, Bipolaorde,
Schizophrenia or Anxiety disorders, current slatiideation, serious decompensated medical conditlike
Congestive cardiac failure, Renal failure, Hep#diture, acute gastrointestinal bleeding or on @sgirophylaxis,
ischaemic heart disease, cardiac conduction defE@& abnormalities and abnormal liver enzymessenee of
alcohol and substance dependence, epilepsy, metéatation, mental disorders other than depresgimgnant
and lactating women were excluded from the study.

Detailed history recording, thorough clinical exaation by a psychiatrist and laboratory investigadi were
conducted to all patients at the beginning of tiuelys Study subjects were randomly assigned ingpaBips of 30
patients each using table of random numb@&mup 1 received Imipramine 75-225mg/day orally ,@fboup 2
received Escitalopram 10-20mg/day orally OD andugr® received Desvenlafaxine 50-100mg/day orally. OD
Follow ups were recorded at 2 weeks, 4 weeks, &svaerd 12 weeks from the beginning of the treatment

Primary efficacy parameter was reduction in thaltetore on MADRS. An initial reduction of MADRS®e of
20% or more from the baseline (initial response} wansidered as onset of action and the time tékeit was
compared in three groups. Response was consideresb@%6 reduction in MADRS score from baseline and
remission was <10 on MADRS score. Number of pasiemttaining response (response rate) and remission
(remission rate) and the time taken to attain thexrs compared among the three groups.

Secondary efficacy parameters were a) number oémgat attaining score 1 (Normal, not at all ill) score 2
(Borderline mentally ill) on Clinical global imprei®n- severity of illness (CGI-S) and the mean saidrthe end of
12 weeks b) number of patients attaining score dryf\fmuch improved) or score 2 (Much improved) omiCal
global impression- severity of illness (CGI-I) atite mean score at the end of 12 weeks. The CGeseae
commonly used measures of symptom severity, tregtresponse and the efficacy of treatment. The 8&-a 7-
point scale that requires the clinician to rategbeerity of the patient's iliness at the time s§essment. The CGI-|
is a 7 point scale, used to assess how much tienpsailiness has improved or worsened relativa baseline state
at the beginning of the intervention. [9]

Tolerability was assessed by comparing the numbdrsaverity of ADRs and dropouts rate due to ADiRshie
three groups. Severity of ADRs was assessed usarguvid’'s severity assessment scale. [10] Accordmng, an
ADR is termed mild if it did not require changetire treatment or required withdrawal of suspecten) thowever
no antidote or specific treatment was given or dat prolong the hospital stay. Moderate ADRs rezplir
withdrawal of suspected drug and specific treatmantl led to admission or prolonged hospital stayibe day.
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Severe ADRSs required intensive medical care orezapermanent harm to the patient or led to deatheopatient.
Safety was assessed using laboratory investigatibtemseline, 4 weeks, 8 weeks and 12 weeks. Rafudwoa
glucose, liver enzymes, serum creatinine and elgtés, lipid profile, electrocardiogram (ECG) wa®nitored in
all patients.

Numerical values were analyzed using ANOVA and gatieal values were analyzed using Chi square dest
Fisher exact test as appropriate. P value of 0.85 eonsidered significant. Results were computéaguSraph
InStat 3 trial version.

RESULTS

A total of 139 patients were screened for inclusaod exclusion criteria out of which 90 patientgevimcluded in
the study. Patients with not even a single follogvwere excluded from the study and new cases vedwentto
replace them. Patients with at least a single ¥ollgp were considered for analysis by intentionréat using last
observation carried forward method. The study iedi of 47 females and 43 males. The P value fadeye

distribution between the groups was 1 indicatirgttiree groups were gender matched.

Table 1: Baseline characteristics of study subjectsis summarized below

Parameter Group A (Imipramine) | Group B (Escitalopram) | Group C (Desvenlafaxine) | P value
Age (in years) 43.90+13.88 41.57+14.03 43.33£13.35 0.791
Weight(in Kgs) 56.4+1.43 54.3+2.39 57.6+1.43 0.812
Heartrate (beats per minute) 78.66+3.67 79.3614.32 82.54+1.35 0.654
SBP (mm Hg) 127.29+4.97 130.77+3.89 129.51+2.98 0D.7
DBP (mm Hg) 84.59+3.71 79.44+3.19 83.71+2.94 0.841
RBS (mg/dl) 103.63+5.91 107.39+6.32 104.59+3.75 70.9
SerumCreatinine (mg/dl) 0.65+0.16 0.59+0.09 0.6370. 0.120
ALT (IU/Litre) 22.66+9.02 19.47+7.80 23.87+8.25 051
AST (IU/Litre) 31.71+5.71 29.81+3.09 30.52+4.68 &3
TC (mg/dl) 163.92+8.24 159.82+9.28 166.93+7.02 0.26
LDL(mg/dl) 83.72+6.02 79.47+4.86 85.92+6.92 0.118
MADRS 36.93+8.12 37.23+8.13 37.27+7.21 0.98
CGI-S 4.33+0.96 4.40+0.72 3.97+0.76 0.095
Table 2: Reason for dropoutsin three groups

Dropouts Group A (Imipramine) | Group B (Escitalopram) | Group C (Desvenlafaxine)

ADRs 3 2 1

Physician withdrawal due to ADRs 2 0 1

Inadequate response 1 0 2

Unknown 3 2 0

Dropout rate in imipramine group was 30% and intakgpram and desvenlafaxine group it was 13.33éh elslost
common reasons for drop outs quoted were ADRs au@A and Group B and inadequate response in GZoup

Table 3: Efficacy assessment scoresin three groups

MADRS CGI-S CGl-I
A B C A B C A B c
Baseline | 36.93 37.28 37.27 433 440 3|97 - - -
2 weeks 34.26 28.86 3050 4.07 350 350 3.83 B.BA/3
4 weeks 2746 243 25.66 323 2Pp7 303 323 2861 |3
8 weeks 2213 2066 21.66 283 2p3 2/66 ?.8 2568 |2
12 weeks| 1896 17.33 18.03 2.66 2[13 2.3 246 [2.246P

A — Imipramine group, B — Escitalopram group, C esenlafaxine group

All three drugs caused significant decrease irMA®RS score at the end of 12 weeks (P = <0.000hgrd was no
significant difference in the final MADRS score Wween the three groups (P = 0.71) however; escratoaused
the highest reduction at the end of 2 weeks foltbwg desvenlafaxine and imipramine, which was siatlly
significant (P = 0.017). Initial response (>20%uetibn in baseline MADRS score) was seen as earB/aeeks in
19 patients of escitalopram group and 13 patiefhtdesvenlafaxine group but none in imipramine grotipis
indicates that newer antidepressants lead to eapggovement in the patientResponse was seen in 53% patients in
imipramine group, out of which 13.3% attained resitin. 63% patients in escitalopram group showeplomese out

of which 30% attained remission. 50% patients iavéalafaxine group, of which 5 (16.66%) attainechission.
However the difference between the three groupsneasignificant.
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Graph 1
MADRS scoresin study subjects
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There was no difference in the CGI-S score amongetigroups at the end of 12 weeks; however thectietuat
2weeks was highest in escitalopram and desvenfegayioup compared to imipramine, which was sigaific

There was no difference in the CGI-I score at the & the study among three groups but the reduetias highest
with escitalopram followed by desvenlafaxine andpiramine at 2 weeks (<0.001) and 4 weeks (0.00T) bb
which were statistically significant.

Twenty patients among group B and 18 among groatt@ined score 1 (Normal), score 2 (Borderline migntll)
on CGI-S compared to 14 in group A. 19 patients mgngroup B and 16 among group C attained More numbe
patients in escitalopram and desvenlafaxine grattaéned score 1 (very much improved), score 2 (nionproved)
on CGI-I compared to 15 in group A. This indicatlkeat the improvement was higher with newer antidepants.
However the difference was not statistically sigpaifit.
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Graph 3

CGl-I scoresin study subjects
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Safety assessment:
Table4: Adversedrug reactionsin study subjects
Adver se effects Group A (Imipramine) | Group B (Escitalopram) | Group C (Desvenlafaxine)
Dry mouth 0 0
Drowsiness 6 0 0
Palpitation 2 0 0
Headache 2 3 3
Nausea 3 5 8
Tremors 6 1 1
Elevated transaminaseg 1 0 0
Blurred vision 1 0 1
Constipation 6 0 0
Weight gain 4 0 0
Postural hypotension 3 0 0
Anxiety 1 4 0
Difficulty in micturition 1 0 0
Dizziness 3 1 1
Hyperhydrosis 0 0 6
Irritability 0 1 3
Insomnia 0 4 2
Ejaculation disorder 0 2 1
Increased TC, LDL 0 0 1
Decreased appetite 0 1 2
Weight loss 0 1 3
Vomiting 0 0 1
Diarrhea 0 3 1
Hypertension 0 0 1
Withdrawal syndrome 0 0 1
Erectile dysfunction 0 1 1
Total 43 27 37

A total of 107 ADRs were noted in the study whichrevof 26 different types. 43 ADRs were noted iiphaamine
group, 27 in escitalopram and 37 in desvenlafagieip. Most ADRs in imipramine group (27) were afderate
severity. Most ADRs in escitalopram group (17) andesvenlafaxine group (21) were mild in severity.

Three patients in imipramine group discontinuedttkatment due to ADRs, and 2 patients were withdrom
the treatment by the physician. One of them hadagéel serum transaminases which subsided aftedrtige was
withdrawn and the other patient came with acut@auyi retention which was managed by catheterizagiot
administration of antibiotics. ADRs leading to distinuation were palpitations, excessive drowsindsg mouth

and constipation.
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Two patients in escitalopram group discontinuedttment because of ADRs which were insomnia andukgton
disorder. One patient in desvenlafaxine group disnaed due to ADR (Erectile dysfunction) and ligutt was
withdrawn from treatment by the physician as sheetiped hypertension.

Weight gain: There was an increase of 3.22 Kilograms (Kgs) mm@awerage in imipramine group at the end of 12
weeks which was statistically significant (P valu@41). There was slight increase in overall weighbng study
subjects in escitalopram group (0.34 Kgs) and ddafexine group (0.21 Kgs) which was not statisljca
significant.

Blood pressure: There was no statistically significant differencaamg the study groups or within the groups in
blood pressure of the study subjects. However ddafaxine group showed an overall increase in $igstdood
pressure (SBP) by 9 mm Hg and diastolic blood pires€DBP) by 4 mm Hg. One patient in desvenlafaxjreaup
developed significant increase in BP by the endl wkeks.

ECG: Two patients developed prolonged PR interval on EC@ipramine group and complained of palpitations
None of them developed second degree Atriovengridolock. One patient developed sinus tachycardig @G in
desvenlafaxine group which returned to normal afegfuction in the dose of desvenlafaxine (From 1§Qm
50mag).

Graph 4
Changesin RBSin study subjects
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Statistically significant increase in the averaggSRevel was seen in imipramine group by the end2fveeks.
Though escitalopram and desvenlafaxine also shawittl increase in average RBS by 12 weeks they wete
statistically significant. The difference betweenipramine and that of escitalopram and desvenlaéaxas not
significant.

Staistically significant increase in serum totableisterol levels was seen with imipramine at 12 kse&hough
there was increase in serum LDL and Triglyceridesy/ twere not statistically significant. No signéitt difference
was noted between the three groups. One patiemiai®d increased total cholesterol and LDL aftencdhths of
treatment with desvenlafaxine and was treated afithvastatin. No statistically significant diffe@nwas noted in
liver enzyme levels in any of the three groups.

Graph 6
Changesin serum sodium in study subjects
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No significant increase in serum creatinine wasseeny of the three groups. Statistically sigrafit decrease in
serum sodium was seen with esciatopram by 12 wddksever none of the patients showed symptoms of
hyponatremia in any group. No significant differerio serum potassium levels were seen in any grbugre was
overall decrease in the levels of serum sodiummotdssium in all three groups though no patientptaimed of
any symptoms due to hyponatremia or hypokalemia.

DISCUSSION

The present observational comparative study ooa§i and safety of conventional versus newer aotetsants in
patients with depressive episodas conducted in Department of Psychiatry, Victdrispital over a period of
lyear 6 months. We enrolled 90 patients into thdystvho were divided into three groups of 30 eauth fallowed
up for a period of 12 weeks after receiving thedgtdrugs. There are numerous similar studies compahe
treatment modalities of an acute episode of dejmresmd most of them have followed up the patiemgo 6-8
weeks. However, an episode of acute depressios fastabout 12 weeks and hence we have followedhap
patients up to 12 weeks. WHO recommends continnaifothe antidepressants for at least 12 monthzrdéwent
relapse.

The mean age of patients in this study was 42.95618ears with maximum number of patients betwetd @
years of age group. Kessler et al, noted that itle for the onset of depression is highest amon@4§ears
followed by 30-44 years. [11] This shows that tihghlst risk of developing depression is betweety eatulthood
to about 40 years. It is clearly established in ynstndies that women are at a higher risk of depiafpdepression
compared to men which was also seen in our stuttyw to 52% of patients being women.

Most of the patients were unskilled laborers ordewives with a family income of less than ten tlemasrupees
per month and belonged to the low socioeconomiardlumber of patients who were either currentlyried or

previously married was definitely higher than thede were unmarried. This was similar to the obaton done
by Kessler et al, who reported that low income aradried / previously married were associated witrekevated
risk of developing severe MDD. [11]
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Response rate for impramine was 53% which was a&irtdl a multicenter randomized trial published lac8 et al
who reported 53.7% response rates with imiprantifwvever the remission rates (MADRS <10) was 25%un

study which was lower compared to 38% reported bgaBet al. [12] Response and remission rates ahkgram

in our study were 63% and 47.3% respectively, whdcbhomparable to a Cochrane review done by Cipgaal.

[13] They conducted a review to compare escitaloprath other newer antidepressants and showedoames rate
of 60.7%. However the response and remission @fteesvenlafaxine vary significantly among differetudies.

We found the rates to be 50% and 33.33% respegtivekibowitz et al conducted a meta-analysis @fcpbo

controlled trials and showed that the responsefoatdesvenlafaxine in depression varied signifibaftom as low

as 39% to as high as 65% and the remission ratesdvhetween 20-37%. [14] Though there are sigaific
discrepancies in efficacy parameters of variouslaptessants, a meta-analysis conducted by Andstsmmed that
the efficacy of SSRIs and TCAs are comparable. [h5h meta-analysis conducted in Canada, SNRIsthad
highest efficacy remission rates, and the lowestrall’ dropout rates, suggesting clinical supenjocbmpared to
TCAs and SSRiIs, in treating major depression. [16]

Initial response was earlier with escitalopram dadvenlafaxine compared to imipramine. Kasper ebatlucted a
pooled analysis of trials comparing escitaloprarthwither SSRIs and venlafaxine and concluded tztadopram
was a fast-acting antidepressant with a more rapgkt of effect than the comparators, particulather SSRIs.
[17] Whereas Neirenberg et al reported that dusih@@ntidepressants like venlafaxine and mirtazaiave early
onset of action compared to SSRIs, [18] and Stahl also reported that venlafaxine, citalopram aridazapine
have earlier onset of action. [19] Overall our sthds demonstrated that newer antidepressantsamagarly onset

of action compared to conventional TCAs similar fany other studies. This is important because early
improvement predicts a better outcome and alsoawgs patient compliance to treatment. Szegedi ébahd that
improvement in the first 2 weeks in depressed pti¢reated with antidepressants was highly priediodf a
positive response after 6 weeks of treatment. [20]

CGl score reduction was also earlier with neweidapressants in our study.

At least 26 different types of ADRs were noted ium gtudy with a total of 107 events during the gtperiod.
Commonest ADRs for imipramine were drowsiness, tmsm constipation, dry mouth and weight gain.
Antihistaminic and antimuscarinic effects of imiprme are responsible for this. This was similaatoomparative
study conducted by Roberto Delle Chiaie who noted the frequent side effects with imipramine weng mouth,
constipation and tachycardia. [21]

Common side effects noted with escitalopram ingiudy were nausea, insomnia, anxiety and sexuéliaigtson.
Excessive stimulation of 5-HT in brain and periphare responsible for this. Anxiety and insomniarevéhe
commonest ADRs for SSRIs in another study conductgdychiatric outpatients. [22]

Nausea, hyperhidrosis, headache and irritabilityewaammonly noted for desvenlafaxine in our studycl was
similar to other studies. In a study which sumnetdithe adverse drug reactions of antidepressatit® iresults of

the German Multicenter Drug Surveillance ProgranM@P), TCAs had higher ADR rates compared to SSRIs,
MAOIs and other newer drugs like venlafaxine andtamapine. [23] In SSRI treated patients neurolagiciverse
effects followed by gastrointestinal side effect®rev common. Venlafaxine was associated with adverse
neurological and somatic symptoms.

Most of the ADRs caused by escitalopram (63%) agslrénlafaxine (57%) were mild whereas most of tB¥RA

caused by imipramine (65%) were moderate in sgudtdur patients on imipramine showed significaptght gain
(>7%) at the end of 12 weeks. Sussmann et al ribad4.9% of patients treated with imipramine shdwéb or

greater body weight increase in acute phase afd®2ghowed weight gain in chronic phase which wgsitantly

higher than newer antidepressants. [24] Patientsscitalopram and desvenlafaxine in our study skoavenodest
increase in weight (0.52 kg and 0.41 kg respect)vat the end of 12 weeks which was not significant

Anticholinergic side effects like drowsiness, ptdfions, dry mouth, constipation and urinary reatantwere the
most common causes for drop outs in Imipramine gréosomnia and sexual dysfunction (delayed ejdicuip
were the causes for discontinuation of the drugsicitalopram group. Erectile dysfunctions leadisza@htinuation
of the drug in one patient on desvenlafaxine. Delsfaxine was withdrawn in another patient by thggician as
she developed hypertension. Her blood pressurenasasal before the beginning of treatment (126/84 Hgh and
there was an increase in both systolic blood pres§ld2 mm Hg) and diastolic (88 mm Hg) at the ehdwo
weeks. Since the BP was persistently high, desfeedte was stopped and she was switched over tthano
antidepressant (Sertraline). She was treated wtihypertensives and her BP decreased to 124/8Hpiafter two
weeks. Enhancement of noradrenergic transmissisaidsto be responsible for this effect of desviariae.

523



Divyashree M. et al J. Chem. Pharm. Res,, 2014, 6(2):516-524

Imipramine showed significant increase in randoooblsugar and total cholesterol by the end of 1&kaeThough
there was mild increase in RBS and TC in both algtam group and desvenlafaxine group, none ofthere
significant. Ghaeli et al noted that patients ofipiamine had increase in fasting blood glucoseltewdereas this
effect was not seen with fluoxetine. [25] Shahsavan al noted that there was significant increasdotal
cholesterol and triglycerides by 8 weeks, in pasiereated with imipramine. [26] This may lead lie levelopment
of metabolic syndrome on prolonged use of TCAs.

Antidepressants are known to cause Syndrome ofphogpiate Antidiuretic Hormone secretion (SIADH) iain
constitutes hyponatremia and hypokalemia. This tgpeilutional hyponatremia was seen in our studyhw
escitalopram which was statistically significantowkver none of the patients developed symptoms tdue
hyponatremia. Though imipramine also showed hypensfi by 12 weeks the levels were not statistically
significant and no patients were symptomatic. Bouratial noted that there was higher incidence &&H in
patients on SSRI especially in elderly and hencefabprescription of these drugs is warranted] [27

CONCLUSION

Newer antidepressants like escitalopram and desfaehe were equally efficacious in treating motieta severe
depressive episode compared to conventional dikggnhipramine however they had an advantage défamset
of action, better safety and tolerability.
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