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Back ground: The Ca na dian Psy chi at ric As so cia tion and the Ca na dian Net work for Mood and Anxi ety Treat ments part nered to
pro duce clini cal guide lines for psy chia trists for the treat ment of de pres sive dis or ders. 

Meth ods: A stan dard guide lines de vel op ment pro cess was fol lowed. Rele vant lit era ture was iden ti fied us ing a com put er ized
Med line search sup ple mented by re view of bib li og ra phies. Op era tional cri te ria were used to rate the qual ity of sci en tific evi -
dence, and the line of treat ment rec om men da tions in cluded con sen sus clini cal opin ion. This sec tion, “Medi ca tions and Other
Bio logi cal Treat ments,” is 1 of 7 ar ti cles that were drafted and re viewed by cli ni cians. Re vised drafts un der went na tional and in -
ter na tional ex pert peer re view. 

Re sults: Evidence- based rec om men da tions are pre sented for 1) choos ing an an ti de pres sant, based on ef fi cacy, tol er abil ity, and
safety; 2) the op ti mal use of an ti de pres sants, in clud ing aug men ta tion, com bi na tion, and switch ing strate gies; 3) main te nance
treat ment; and 4) elec tro con vul sive ther apy (ECT), light ther apy, and ad di tional so matic treat ments. Evi dence from metaana ly -
ses is pre sented first, fol lowed by con clu sions from ran dom ized con trolled tri als (RCTs) and, if ap pro pri ate, open- label data. 

Con clu sions: There is sig nifi cant evi dence to sup port the role of se lec tive se ro tonin re up take in hibi tors (SSRIs), novel agents,
and clas sic agents in the treat ment of ma jor de pres sive dis or der (MDD). There is also evi dence to sup port the use of so matic
treat ments, in clud ing ECT and light ther apy, for some pa tients with MDD. There is lim ited evi dence for the use of spe cific medi -
ca tions to treat sub types of MDD. There is emerg ing evi dence to sup port aug men ta tion and com bi na tion strate gies for pa tients
pre vi ously non re spon sive to medi ca tion. 

IN TRO DUC TION

In an ideal world, spe cific pa tient pro files would de ter mine
spe cific an ti de pres sant treat ments. To date, the evi dence

from ran dom ized con trolled tri als (RCTs) for such tar geted
phar ma co ther apy is lim ited. Many vari ables are likely to in -
flu ence the out come of treat ment, in clud ing the popu la tion
un der in ves ti ga tion (for ex am ple, sub types within ma jor de -
pres sion, in pa tient or out pa tient status, se ver ity, age, sex, cul -
ture, or comor bid psy chi at ric and medi cal ill ness), the
du ra tion of treat ment (acute or main te nance), and clini cal
trial con di tions (for ex am ple, placebo- controlled, active- drug 
com pari son, or both).

The in ter pre ta tion of data may also be in flu enced by how out -
come is de fined. The gen er ally ac cepted meas ure of re sponse
is a 50% re duc tion in symp toms (usu ally on a 17- item Ham il -
ton De pres sion Rat ing Scale [HDRS]); this is the ac cepted

stan dard for ap proval of an ti de pres sants by regu la tory bod -
ies. Re mis sion, on the other hand, re quires a nearly com plete
level of symp tom re duc tion; this has been ap plied as an out -
come cri te rion in re cent tri als (1,2). 

Most evidence- based rec om men da tions are de rived from
rela tively brief acute phar ma co ther apy tri als in volv ing care -
fully se lected adult pa tients with vari ous phe no types of ma jor 
de pres sive dis or der (MDD). In most in stances, these are
mono ther apy tri als, with sig nifi cantly fewer stud ies of aug -
men ta tion and com bi na tion strate gies. De spite these limi ta -
tions, there has been an in creas ing ten dency to pre scribe
po lyphar macy for pa tients with de pres sion (3). More re -
cently, evi dence for main te nance of ef fi cacy up to at least 1
year has been a regu la tory re quire ment for newer an ti de pres -
sant agents.

The goal of this sec tion is to pro vide the cli ni cian with
evidence- based rec om men da tions for (1) choos ing an an ti de -
pres sant based on ef fi cacy, tol er abil ity, and safety; (2) op ti -
mal use of an ti de pres sants, in clud ing aug men ta tion,
com bi na tion, and switch ing strate gies; (3) main te nance treat -
ment; and (4) other bio logi cal treat ments, in clud ing elec tro -
con vul sive ther apy (ECT), light ther apy, and other so matic
treat ments. Evi dence from metaana ly ses is pre sented first,
fol lowed by con clu sions from RCTs and, if ap pro pri ate,
open- label data. 

CHOOS ING AN AN TI DE PRES SANT

Cli ni cians have 3 ma jor classes of an ti de pres sants to choose
from. Clas sic agents, mainly tri cyc lic and other het ero cyc lic
an ti de pres sants (TCAs) in clud ing amitrip tyline, amoxap ine,
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clo mi pramine, de si pramine, doxepin, imi pramine, ma pro ti -
line, nor trip tyline, pro trip tyline, and trimi pramine, as well as
monoamine oxi dase in hibi tors (MAOIs)—phe nelz ine and
tra nyl cy promine—con tinue to be fa voured in treatment-
 refractory cases. Se lec tive se ro tonin re up take in hibi tors
(SSRIs)—cita lo pram, fluoxet ine, fluvox am ine, par oxet ine,
and ser tra line—have been a lead ing class through out the
1990s and are con sid ered first- line agents to day. Novel
agents (non- TCA agents with nora dren er gic or mixed ac -
tions), in clud ing bupropion, mir tazap ine, mo clobe mide, ne -
fa zo done, re boxet ine, tra zo done, and ven la fax ine rep re sent
an al ter na tive class of agents. Re boxet ine is not rou tinely
avail able in Can ada as of June 2001. De tails of dos ing and
me tabo lism for SSRIs and novel agents are pre sented in Ta -
ble 4.1.

Al though this clas si fi ca tion can le giti mately be chal lenged,
par ticu larly in terms of se ro tonin se lec tiv ity among the
SSRIs, it is a frame work from which to de velop guide lines for 
the use of an ti de pres sants. Cor ner stones in the decision-
 making pro cess are ef fec tive ness (usu ally in ferred from RCT
ef fi cacy data), tol er abil ity (side- effect pro files), and safety. 

1. How do SSRIs and novel agents compare with classic
agents and with each other in the treatment 
of MDD?

Sev eral metaana ly ses have dem on strated com pa ra ble ef fi -
cacy be tween SSRIs and TCAs (4–9). One metaana ly sis,
while find ing no dif fer ences be tween in di vid ual SSRIs and
TCAs, noted a slight ad van tage to TCAs in a sub group of pa -
tients with high HDRS scores (10). Fol low ing Dan ish re ports
that clo mi pramine was more ef fec tive than cita lo pram,

par oxet ine, and mo clobe mide in the treat ment of hos pi tal ized 
pa tients (11–13), a metaana ly sis of stud ies of in pa tients with
de pres sion found that amitrip tyline was sig nifi cantly more
ef fec tive than com para tor SSRIs, al though a sen si tiv ity
analy sis in volv ing larger stud ies (100 sub jects) re duced any
TCA ad van tage to a non sig nifi cant trend (14). These re sults
were es sen tially con firmed in an up dated metaana ly sis (4). It
should be noted, how ever, that an other metaana ly sis found
that par oxet ine is equiva lent to TCAs in hos pi tal ized pa tients
with de pres sion (15). 

For each of the novel agents, there are also metaana ly ses
and/or rep li cated RCTs dem on strat ing ef fi cacy com pa ra ble
to TCAs al though they have not been sub ject to the same level 
of metaana lytic rig our (9,16–18). Re cent stud ies have fo -
cused on mode of ac tion of novel an ti de pres sants and rela tive
ef fi cacy. A metaana ly sis of 105 stud ies did not find any re la -
tion ship be tween pos tu lated mecha nism of ac tion of an ti de -
pres sants (se ro tonin or nore pi neph rine re up take in hi bi tion,
5-HT2 an tago nism, or vari ous com bi na tions of these ef fects)
and rela tive ef fi cacy (19). Metaana ly ses in volv ing ven la fax -
ine stud ies found greater re sponse and re mis sion rates for
ven la fax ine, com pared with SSRIs (20,21). The re mis sion
rates for SSRIs in these com pari son stud ies are how ever, gen -
er ally much lower than those re ported in other SSRI tri als
(22,23). Hence, this is sue re mains con tro ver sial.

An other rele vant is sue in these com pari sons is dos ing. There
is evi dence that an ti de pres sants such as ven la fax ine may in -
volve dif fer ent modes of ac tion at dif fer ent dos ages (24). A
metaana ly sis failed, how ever, to dem on strate a dos age–re -
sponse re la tion when in di vid ual drug dos ages were con verted 
to imi pramine equiva lents, and no ad van tage was found for
dos ages above the equiva lent of imi pramine 100 to 200 mg
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Table 4.1 Pharmacokinetics and dosing of selective serotonin reuptake inhibitors (SSRIs) and novel antidepressantsa

Medication
Usual Effective 
Dosing (mg daily)

Range
(mg daily) Biotransformation Pathways Half-life Protein Binding

SSRI

Cita lo pram 20–40 10–60 Demethylation in 2 steps involves
CYP2C19, 2D6 and 3A4

37 hrs 80%

Fluoxet ine 20–40 10–80 Demethylation involves CYP2D6 4–6 days 95%

Fluvox am ine 100–200 50–300 Demethylation and deamination
involves CYP2D6 and 1A2

17–22 hrs 80%

Par oxet ine 20–40 10–60 Oxidation and Demethylation involves
CYP2D6

24 hrs 95%

Ser tra line 50–100 50–200 Demethylation involves CYP3A4 25–26 hrs 98%

Novel

Bupropion SR 150–300 150–300 (divided
dose)

Hydroxylation involves CYP2B6 21 hrs 84% (parent)

Mir tazap ine 15–45 15–45 (single dose) Demethylation and hydroxylation
involve CYP2D6, 1A2 and 3A4

20–40 hrs (parent) 85% (parent)

Ne fa zo done 300–500 300–500 (divided
dose)

Dealkylation and hydroxylation
involve CYP3A4 and 2D6

1.5–4 hrs (parent) 2–4 hrs
(HO-Hef 18–33 hrs (TAD)
4-9 (mCPP)

99% (parent)

Re boxet ineb 4–8 4–10 (divided dose) Dealkylation and hydroxylation
involve CYP3A4

13 hrs (parent) 97% (parent)

α-1-acid glycoprotein >
albumin

Ven la fax ine IR/XR 75–225 37.5–375 O-desmethylation involves CYP2D6
and others

5–7 hrs (parent) 11–13 hrs
(ODV)

27% (parent) 30% (ODV)

aAdapted from Ca na dian Phar ma ceu ti cal As so cia tion. Com pen dium of Phar ma ceu ti cals and Spe cial ties. To ronto, Ca na dian Phar ma ceu ti cal As so cia tion, 2001; and Kent JM.
SNaRIs, NaS SAs, and NaRIs: new agents for the treat ment of de pres sion. Lan cet 2000; 355:911–8. bNot cur rently avail able in Can ada.



daily (25). Meth ods used to es tab lish dos ing equiva lence
across an ti de pres sants may be ques tion able and may ac count
for these nega tive find ings.

In the ab sence of clear and sig nifi cant dif fer ences in ef fi cacy,
the choice of medi ca tion must be in di vidu al ized for a par ticu -
lar pa tient. Sub se quent ques tions will ad dress both pa tient
and treat ment fac tors, in clud ing sub type and se ver ity of de -
pres sion, tol er abil ity and safety, and se quenced ap proaches to 
treat ment. Re fer to Sec tion V for com bined psy cho ther -
apy–phar ma co ther apy rec om men da tions; Sec tion VI for spe -
cific in flu ences of age, sex, and cul ture on treat ment; and
Sec tion VII for the treat ment of de pres sion as so ci ated with
comor bid physi cal and psy chi at ric con di tions.

Recommendations for Treatment of 
Major Depressive Disorder 

(see Table 4.6)

First-line
treatments

• Se lec tive se ro tonin re up take in hibi tors (SSRIs) and
novel agents (Level 1 evi dence).

• Ven la fax ine may have higher re mis sion rates than
SSRIs (Level 1 evi dence).

Second-line
treatments

• Amitrip tyline and clo mi pramine have greater ef fi cacy
than SSRIs in hos pi tal ized pa tients with de pres sion
(Level 2 evi dence). Safety and tol er abil ity is sues how -
ever, need to be con sid ered.

Third-line
treatments

• Other tri cyc lic an ti de pres sants (TCAs) and
monoamine oxi dase in hibi tors (MAOIs), be cause of
safety and tol er abil ity is sues (Level 2 evi dence).

2. How does the subtype of depressive disorder
influence selection of treatment?

MDD with Atypi cal Fea tures

Based on RCTs, phe nelz ine was su pe rior to imi pramine,
which in turn was su pe rior to pla cebo (26,27). Fluoxet ine and
imi pramine were equally ef fec tive, and both were su pe rior to
pla cebo, al though fluoxet ine was bet ter tol er ated (28). Ser tra -
line and mo clobe mide were also ef fec tive for atypi cal de pres -
sion, al though sertraline- treated pa tients had a sig nifi cantly
greater de gree of im prove ment on sev eral psy cho so cial and
ef fi cacy pa rame ters (29). 

Recommendations for Treatment of Major Depressive
Disorder with Atypical Features

(see Table 4.6)

First-line treatments • Fluoxet ine, mo clobe mide, ser tra line
(Level 2 evi dence).

Second-line treatments • Phe nelz ine (Level 2 evi dence).

Third-line treatments • Imi pramine (Level 2 evi dence).

MDD with Mel an cholic Fea tures 

Most pa tients who meet ad di tional cri te ria for mel an cho lia
also have high lev els of se ver ity, but not all pa tients with “se -
vere de pres sion” (for ex am ple, HDRS score > 24) nec es sar ily 

have mel an cholic fea tures. There is also an over lap be tween
hos pi tal ized (in pa tient) de pres sion and mel an cho lia (30). 

In metaana ly ses, par oxet ine (15), mo clobe mide (16), and
ven la fax ine (31) were sig nifi cantly more ef fec tive than pla -
cebo in treat ing  pa tients with mel an cho lia; they were simi lar
in ef fi cacy to TCA com para tors. Both cita lo pram (32) and
fluoxet ine (33) were su pe rior to pla cebo in out pa tients with
mel an cho lia. Dan ish stud ies, how ever, found that for hos pi -
tal ized pa tients, most with mel an cholic fea tures, re mis sion
rates were sig nifi cantly higher with clo mi pramine com pared
to par oxet ine, cita lo pram, and mo clobe mide (11–13). Ven la -
fax ine also had higher re mis sion rates, com pared with
fluoxet ine in some (34), but not all (35), stud ies of pa tients
with mel an cho lia. Nor trip tyline was also sig nifi cantly more
ef fec tive than fluoxet ine in a sam ple of mostly older pa tients
with mel an cho lia and con cur rent car dio vas cu lar dis ease
(70%) (36). Fur ther re view sup ports the su pe ri or ity of TCAs
over SSRIs in mel an cholic de pres sion (37), al though tox ic ity
and com pli ance is sues lower the rec om men da tion for TCAs. 

Recommendations for Treatment of Major Depressive
Disorder with Melancholic Features 

(see Table 4.6)

First-line treatments • Par oxet ine, ven la fax ine (Level 1 evi -
dence).

Second-line treatments • Tri cyc lic an ti de pres sants (TCAs), 
mo clobe mide (Level 1 evi dence).

Third-line treatments • Cita lo pram, fluoxet ine (Level 2 evi dence).

MDD with Psy chotic Fea tures (De lu sional De pres sion)

Few RCTs were spe cifi cally de signed to evalu ate ef fi -
cacy in psy chotic or de lu sional de pres sion, and there are
no placebo- controlled stud ies. Most of the stud ies com -
pare mixed psy chotic and nonpsy chotic de pres sion co -
hor t s  who re  ce ived  na tu  ra l  i s  t i c  t rea t  ment .  The
com bi na tion of amitrip tyline plus per phe nazine was sig -
nifi cantly su pe rior to ei ther alone (38). A metaana ly sis
found that ECT was sig nifi cantly su pe rior to TCAs alone 
(39). How ever, only a trend was found for greater ef fi -
cacy of ECT over com bi na tion (TCA plus an tipsy chotic) 
ther apy, with bi lat eral ECT dis tinctly more ef fec tive
than uni lat eral. There was also a trend to ward com bi na -
tion TCA/an tipsy chotic treat ment be ing more ef fec tive
over ei ther medi ca tion alone. Re sults of this metaana ly -
sis are lim ited by the in clu sion of open- label tri als.
Fluvox am ine alone or in com bi na tion with pin dolol may
be ef fec tive for psy chotic de pres sion (40). The same
group re ported that ser tra line was sig nifi cantly more ef -
fec tive than par oxet ine (41), al though con clu sions were
lim ited by ex tremely high drop- out rates in the par oxet -
ine group. Most stud ies used the older, typi cal an tipsy -
chotic medi ca tions. Emerg ing evi dence from open- label 
stud ies in psy chotic de pres sion sup ports the use of
newer atypi cal an tipsy chotic medi ca tions (for ex am ple,
ol an zap ine [42]) in com bi na tion with an ti de pres sants.
Thus, even though there are few data for the atypi cal
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an tipsy chot ics (ol an zap ine, queti apine, and risperi done),
they should be con sid ered in com bi na tion treat ments for psy -
chotic de pres sion. 

Recommendations for Treatment of 
Major Depressive Disorder with Psychotic Features

(see Table 4.6)

First-line treatments • Elec tro con vul sive ther apy (ECT) or an
an tipsy chotic plus an ti de pres sant (Level 
1 evi dence).

Second-line treatments • Ol an zap ine plus an an ti de pres sant
(Level 3 evi dence).

Not recommended • Mono ther apy with se lec tive se ro tonin
re up take in hibi tors (SSRIs) (de spite
Level 2 evi dence that there is lim ited
clini cal sup port).

MDD with Sea sonal Pat tern

Clini cal guide lines (43) have now been pub lished for sea -
sonal af fec tive dis or der (SAD), equiva lent to sea sonal pat tern 
speci fier in DSM- IV. Metaana ly ses and rep li cated RCTs
have shown that light ther apy is ef fec tive in treat ing SAD (see 
ques tion 20). There are fewer medi ca tion stud ies. RCTs show 
that fluoxet ine and mo clobe mide are ef fec tive (44–46),
while bupropion (47), cita lo pram (48), and tra nyl cy promine
(49) were bene fi cial in open tri als. Com para tive stud ies be -
tween light ther apy and an ti de pres sants are not yet com -
pleted, so choice of treat ment de pends on pa tient pref er ence
and other clini cal fac tors, in clud ing com para tive side ef fects,
se ver ity of de pres sion, pres ence of atypi cal fea tures, and mo -
ti va tion for treat ment (43). 

Recommendations for Treatment of 
Major Depressive Disorder with Seasonal Pattern

(see Table 4.6)

First-line treatments • Bright- light ther apy (Level 1 evi dence).

Second-line treatments • Fluoxet ine, mo clobe mide 
(Level 2 evi dence).

Third-line treatments • Bupropion, cita lo pram, tra nyl cy promine
(Level 3 evi dence).

“Anx ious” De pres sion

Al though “anx ious” de pres sion is not a sub type of MDD
within DSM- IV (50), 60% to 90% of in di vidu als with a pri -
mary di ag no sis of de pres sion also ex pe ri ence symp toms of
anxi ety (51). In di vidu als with de pres sion who suf fer from
sig nifi cant anxi ety have more se vere de pres sive symp to -
matol ogy, greater func tional and psy cho so cial im pair ment,
and poorer prog no sis fol low ing treat ment, com pared with in -
di vidu als with de pres sion and low lev els of anxi ety (51,52). 

In 3 metaana ly ses, mo clobe mide (53), mir tazap ine (54), and 
ven la fax ine (52) were as ef fec tive as ac tive com para tors
(imi pramine, amitrip tyline, and tra zo done) and su pe rior to
pla cebo. Par oxet ine (55) and ser tra line (56) were as ef fec -
tive as clo mi pramine, while fluvox am ine and lo raze pam
(57) were com pa ra ble in ef fi cacy. Other stud ies (58,59) also

sup port the ef fi cacy of par oxet ine in re duc ing symp toms of
anxi ety as so ci ated with de pres sion. Clo naze pam aug men ta -
tion of fluoxet ine was su pe rior to fluoxet ine alone in the first 
3 weeks of a double- blind trial (60).

Recommendations for Treatment of “Anxious” Depression
(see Table 4.6)

First-line treatments • Mir tazap ine, mo clobe mide, par oxet ine, ser -
tra line, ven la fax ine (Level 1 evi dence).

Second-line
treatments

• Amitrip tyline, fluvox am ine, imi pramine, tra -
zo done (Level 1 evi dence).

Not recommended • Lo raze pam or other ben zo di azepines are not
rec om mended as mono ther apy, due to con -
cerns about de pend ency, but may be used as
short- term ad junc tive thera pies (Level 2 evi -
dence).

Chronic Depression/Dysthymic Disorder

From a clini cal per spec tive, pa tients with pure dysthymia and
those who meet di ag nos tic cri te ria for dou ble de pres sion (61)
are of ten in dis tin guish able. The du ra tion of symp toms may be
as long as 30 years prior to treat ment. Al though the number of
RCTs in dysthymia is lim ited, there is gen eral agree ment that
ac tive phar ma col ogi cal treat ments are more ef fec tive than pla -
cebo in the short- term treat ment of pa tients with dysthymia
(62,63). A metaana ly sis con firmed the equiva lent ef fi cacy of
TCAs, SSRIs (fluoxet ine and ser tra line), MAOIs, and other
agents, in clud ing mo clobe mide and ri tan serin (64). TCAs
were as so ci ated with more ad verse events and higher drop- out
rates. There were no sig nifi cant dif fer ences in rates of re sponse 
be tween pa tients with pure dysthymia and those with dou ble
de pres sion, sug gest ing that such dif fer en tia tion may not have
any treat ment im pli ca tions. 

In in di vid ual RCTs, ser tra line is the most in ves ti gated SSRI
(65,66). Par oxet ine was su pe rior to pla cebo in pa tients aged
60 years or over who were treated in pri mary care set tings
(67). Over all, data from RCTs sug gest no dif fer ence in dose
range, fre quency of ad verse ef fects, or pla cebo re sponse be -
tween dysthymia and ma jor de pres sion sub jects. In open-
 label stud ies, ven la fax ine (68) and mir tazap ine (69) were ef -
fec tive. 

Chronic de pres sion is one con di tion in which com bined phar -
ma co ther apy and psy cho ther apy may pro duce su pe rior re -
sults (70) (see Sec tion V). 

Recommendations for Treatment of Chronic
Depression/Dysthymic Disorder 

(see Table 4.6)

First-line treatments • Fluoxet ine, fluvox am ine, mo clobe mide, 
ne faza done, par oxet ine, ser tra line (Level 2
evi dence).

Second-line treatments • De si pramine, imi pramine 
(Level 2 evi dence).

Third-line treatments • Mir tazap ine, ven la fax ine (Level 3 
evi dence).
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Subthreshold Depressions

Pro posed cri te ria for sev eral ad di tional subthresh old de pres -
sive dis or ders, in clud ing mi nor de pres sive dis or der and re -
cur rent brief de pres sion, are listed in DSM- IV Ap pen dix B
(50). There are cur rently lim ited data on op ti mal treat ments
for these dis or ders. For a re view of pre men strual dys pho ric
dis or der (PMDD) see Sec tion VI.

Mi nor De pres sive Dis or der

Mi nor de pres sive dis or der de scribes a sub type of de pres sive
dis or der with the same symp toms and du ra tion as ma jor de -
pres sion, but the symp toms are fewer in number. It re mains an 
elu sive cate gory that is poorly char ac ter ized in both clini cal
prac tice and in re search stud ies. Re marka bly high re sponse
rates to par oxet ine, and slightly lower rates to ma pro ti line,
were re ported (71). Par oxet ine and problem- solving treat -
ment were both su pe rior to pla cebo in a pri mary care set ting,
in pa tients aged 60 years or older (67). In an open- label trial,
fluvox am ine was as so ci ated with a sig nifi cant de crease in de -
pres sive symp to matol ogy and im prove ment in psy cho so cial
im pair ment (72).

Recommendations for Treatment of 
Minor Depressive Disorder 

(see Table 4.6)

First-line treatments • Par oxet ine (Level 2 evi dence, based on
in di vidu als aged 60 years and older).

Second-line treatments • Fluvox am ine (Level 3 evi dence).
• Ma pro ti line (Level 2 evi dence). 

Re cur rent Brief De pres sion 

In re cur rent brief de pres sion, the number and se ver ity of
symp toms are com pa ra ble with MDD and last at least 2 days
but less than 2 weeks. Based on small RCTs, fluoxet ine and
par oxet ine were not su pe rior to pla cebo in ei ther de creas ing
rate of re cur rence or suicide- attempt rate (73,74). Al though
case re ports sup port the use of tra nyl cy promine (75) and mir -
tazap ine (76), con trolled stud ies are re quired. 

Recommendations for Treatment of 
Recurrent Brief Depression 

(see Table 4.6)

Not recommended • No avail able evi dence for an ti de pres -
sant treat ment. 

3. What are the differences in side effects across
antidepressants? 

There are no multiple- drug, placebo- controlled stud ies com -
par ing side ef fects. There fore, com para tive rates usu ally rep -
re sent a com pos ite of clini cal tri als in volv ing dif fer ent
meth ods of side- effect re port ing that may not ac cu rately

cap ture the side- effect pro files of drugs in long- term use in
stan dard clini cal prac tice. An ti cho liner gic and car dio vas cu -
lar side ef fects are most preva lent with TCAs, es pe cially in
the eld erly (see Sec tion VI), while gas tro in tes ti nal and other
side ef fects are more prob lem atic with SSRIs and other novel
agents. Re cent data sug gest that sex ual dys func tion and
weight change have been un der re ported dur ing an ti de pres -
sant treat ment. A de tailed fre quency com pari son of side ef -
fects as so ci ated with older and newer an ti de pres sants is
pre sented in Ta bles 4.2a, 4.2b, and 4.2c (adapted from [77]).

Sex ual Dys func tion

Un til re cently, in for ma tion about sex ual side ef fects has not
been sys tem ati cally evalu ated in clini cal tri als. There are no
metaana lytic stud ies in this area. There is, how ever, evi dence
to sug gest that drug- related sex ual dys func tion is more fre -
quent in men (78,79). TCAs such as imi pramine re duced sex -
ual in ter est in men more than in women (80), while
en joy ment and abil ity to achieve or gasm were more se verely
im paired with phe nelz ine than imi pramine (81). Con trolled
stud ies show that 30% to 50% of pa tients on SSRIs ex pe ri -
ence im pair ment of de sire and or gasm (79,82,83), while
bupropion (84–86), ne fa zo done (87), and mo clobe mide (88)
cause sig nifi cantly less dys func tion. Large un con trolled stud -
ies also sug gest that bupropion (89) and mo clobe mide cause
less sex ual dys func tion than do SSRIs, while ven la fax ine ap -
pears to be in ter me di ate in its ef fects on women (79). Mir -
tazap ine also ap pears to be rela tively free of sex ual side
ef fects (90). Some of the sex ual side ef fects of SSRIs have
been used thera peu ti cally. For ex am ple, SSRIs have been
shown to de lay ejacu la tion time in men with pre ma ture ejacu -
la tion (91). 

Conclusions About Sexual Dysfunction During
Antidepressant Treatment

(see Table 4.6)

• Low rates of sex ual dys func tion (10%) are re ported with bupropion,
mo clobe mide, and ne fa zo done (Level 2 evi dence).

• In ter me di ate rates of sex ual dys func tion (10% to 30%) are re ported
with ven la fax ine (Level 3 evi dence).

• Mod er ate rates of sex ual dys func tion (ap proxi mately 30% to 50%)
are re ported with se lec tive se ro tonin re up take in hibi tors (SSRIs)
(Level 1 evi dence).

Weight Gain

Weight change has not been a pri mary out come meas ure of
most an ti de pres sant stud ies. Weight gain dur ing treat ment
with TCAs (par ticu larly amitrip tyline, imi pramine, and
trimi pramine) is well rec og nized (92–94). Up to 15% of
imipramine- treated in di vidu als will ex pe ri ence weight gain
(> 5 kg) af ter 16 weeks. Stud ies of 6- month du ra tion sug gest
that TCA- induced weight gain ap proxi mates 1 kg per month.
Acute- treatment tri als em ploy ing SSRIs are fre quently as so -
ci ated with mod est re duc tions in weight (95). There is, how -
ever, no evi dence from main te nance stud ies that weight loss

42S CLINI CAL GUIDE LINES FOR THE TREAT MENT OF DE PRES SIVE DIS OR DERS Vol 46, Suppl 1

The Ca na dian Journal of Psy chia try



is sus tained with SSRIs. In fact, there is con flict ing evi dence
re gard ing weight gain dur ing main te nance treat ment (95,96).
Ne fa zo done has been shown through acute and main te nance
stud ies to be weight- neutral (97). Bupropion SR ap pears to be 
weight- neutral or weight loss- inducing in a dosage-
 dependent fash ion, with up to 25% of pa tients los ing 2.5 kg or
more in short term tri als (98). Short- term tri als also sug gest
that ven la fax ine is weight- neutral; how ever, there is an ab -
sence of con trolled, long- term weight data (97). 

Moclobemide- treated pa tients ap pear to be at low risk of
weight gain in acute tri als and its weight- gain po ten tial is
lower than that of con ven tional MAOIs (99–101). Mir tazap -
ine ex hib its sig nifi cantly greater weight gain than does pla -
cebo in short- term tri als, which may be in part due to its
his ta min er gic af fin ity (102). 

Conclusions about Weight Gain 
During Antidepressant Treatment 

(see Table 4.6)

• Se lec tive se ro tonin re up take in hibi tors (SSRIs), bupropion, mo -
clobe mide, ne fa zo done, and ven la fax ine are weight- neutral dur ing
the acute phase of treat ment (Level 2 evi dence).

• Mir tazap ine re sults in weight gain of greater than 7% of body
weight in up to 14% of pa tients (Level 2 evi dence).

• Data on weight change with main te nance treat ment are in con clu -
sive. Low rates of weight gain (10%) are re ported with bupropion,
mo clobe mide, and ne fa zo done (Level 2 evi dence).

4. What are the differences in discontinuation rates?

Based on a sum mary of metaana ly ses of dis con tinua tion rates 
(8,14,103–105), the range for TCA dis con tinua tion is 19% to
31%, and the range for SSRI dis con tinua tion is 15% to 25%.
The range for dif fer ences in each of the analy ses is 3% to
10%. 

Conclusions About Discontinuation 
Rates for Antidepressants 

(see Table 4.6)

• There is a mod est but clini cally sig nifi cant dif fer ence in fa vour of
se lec tive se ro tonin re up take in hibi tors (SSRIs) over tri cyc lic an ti de -
pres sants (TCAs) (Level 1 evi dence).

• There is in suf fi cient evi dence to re port on novel an ti de pres sants
com pared with other agents.

5. What are the differences in potential for drug–drug
interactions?

All an ti de pres sants are me tabo lized by 1 or more of the cy to -
chrome P450 (CYP) he patic isoen zymes. Phar ma coki netic
drug in ter ac tions may oc cur when an an ti de pres sant or other
con comi tant medi ca tion also acts as an in hibi tor or in ducer of
1 or more of these isoen zymes (see Ta bles 4.3 and 4.4).
Among the an ti de pres sants, fluvox am ine is a po tent CYP1A2 
in hibi tor, fluoxet ine and fluvox am ine are po tent CYP2C9 in -
hibi tors, and fluvox am ine also in hib its CYP2C19. Fluoxet ine 

and par oxet ine most potently in hibit CYP2D6, while ne fa zo -
done is the most po tent in hibi tor of CYP3A4. Pro tein bind ing
is also an im por tant vari able to be taken into ac count; it is
lower for cita lo pram (80%) and ven la fax ine (30%) than for
other SSRI and novel an ti de pres sants. 

OP TI MAL USE OF AN TI DE PRES SANTS

6. What is a rational sequential approach to managing a 
patient with depression beyond the first antidepressant
trial? 

The gen eral prin ci ples of op ti mal as sess ment (in clud ing sui -
cide risk) and man age ment of de pres sion are out lined in Sec -
tion II. All an ti de pres sants have a mini mal thera peu tic dose,
but some pa tients re quire higher dos ages for op ti mal ef fect.
The SSRIs have a rela tively flat dosage- response curve,
based on fixed- dosage group com pari sons. Nev er the less, in -
di vid ual pa tients may bene fit from higher- than- usual dos ing
strate gies. Medi ca tions like ven la fax ine may have a posi tive
dosage- response curve, with higher re sponse rates at the
higher dos age ranges (106). 

Fig ure 4.1 (p 48S) il lus trates an evidence- based al go rithm
sum ma riz ing treat ment strate gies. Stud ies on aug men ta tion,
com bi na tion, and switch ing strate gies are re viewed in the
con text of no re sponse (gen er ally < 20% re duc tion in symp -
tom rat ing scales), mini mal re sponse (20% to 50% re duc -
tion), par tial re sponse ( > 50% re duc tion, but still
symp to matic), and full re sponse (symp tom rat ings within the
nor mal range).

7. How long do you wait for a clinical response?

There should be some evi dence of at least mini mal or par tial
re sponse af ter 4 weeks at a thera peu tic dos age. The prob abil -
ity of show ing a clini cal re sponse af ter 6 to 8 weeks of an ti de -
pres sant treat ment is less than 20% if there has been mini mal
or no re sponse af ter 3 to 4 weeks (107–109). The cor ol lary is
evi dence that even a mini mal re sponse (for ex am ple, 20% re -
duc tion in symp tom rat ings) af ter 2 weeks is a sig nifi cant pre -
dic tor of sub se quent re sponse af ter 6 to 8 weeks (110).
There fore, some al tera tion of treat ment is in di cated (for ex -
am ple, in crease of dose) if there is no re sponse af ter 3 to 4
weeks of an ti de pres sant ini tia tion. For mini mal or par tial re -
sponses, the cli ni cian can con tinue to wait an other week or so
to de ter mine whether there is con tin ued im prove ment, be fore
de cid ing on an al tera tion of strat egy.

8. What do you do when a patient does not respond?

When a pa tient has shown only par tial or no re sponse to an
op ti mized (usu ally an in creased) dose of an an ti de pres sant,
the cli ni cian should re evalu ate di ag nos tic is sues (for ex am -
ple, bi po lar ity, de pres sive sub type, comor bid ity, or sub stance 
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abuse) and treat ment is sues (for ex am ple, ad her ence, and side 
ef fects), in clud ing sui cide re as sess ment. Psy cho ther apy
strate gies can be con sid ered at this time (see Sec tion V). 

For phar ma cologic strate gies, the cli ni cian has the choice of
switch ing, aug ment ing, or com bin ing an ti de pres sant medi ca -
tions. Aug men ta tion strate gies in volve add ing a medi ca tion

that by it self is not an an ti de pres sant, while com bi na tion
strate gies in volve add ing a sec ond an ti de pres sant. Given the
pau city of com para tive data to in form the cli ni cian whether to 
switch or aug ment/com bine, the psy chia trist and pa tient must 
con sider sev eral fac tors, in clud ing the side- effect bur den of a
par ticu lar medi ca tion, whether there is a par tial re sponse to
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Table 4.2a  Frequency of side effects to cyclic antidepressants at therapeutic dosagesi

Reaction Amitrip tyline Clo mi pramine De si pramine Doxepin Imi pramine Nor trip tyline Pro trip tyline Trimi pramine Amoxap ine Ma pro ti line

CNS effects

Drowsiness,
sedation

X n n X m n * X m m

Insomnia n m n n m * m nh m *

Excitement,
hypomaniaa

* * n * m n m * n n

Disorientation/
confusion

m n — * n m — m n n

Headache n n * * m * — n n *

Asthenia, fatigue m n n n m m m n n n

Anticholinergic
effects

Dry mouth X X m X X m m m X X

Blurred vision m m n m m n m n n m

Constipation m m n m m m m m X m

Sweating m m n n m * m n n n

Delayed
micturitionb

n n — * m * * * m n

Extrapyramidal
effects

Unspecified ne *e * ne * — — * ne n

Tremor m m n n m m n m n m

Cardiovascular
effects

 

Orthostatic
hypotension/
dizziness

m m n m X n m m m n

Tachycardia,
palpitations

m m m n m n n n m n

ECG changesc mf mf nf nf mf nf mf mf *f *f

Cardiac
arrhythmia

n n n n n n n n * *

GI distress n m n * m * — * n n

Dermatitis, rash n n n * n * * * m m

Weight gain 
(over 6 kg)

X m n m m n * m * m

Sexual
disturbances

n X n n X * * * n *

Seizuresd * *g * * * * * * *g ng

* < 2%, n ≥ 2%, m ≥ 10%, X ≥ 30%,  — None reported in literature pe rused. 
aMore likely in pa tients with bi po lar illness; bPrimarily in the eld erly; cECG abnormalities usually without cardiac in jury; dIn pa tients with out epilepsy; eTar dive dyskinesia
reported (rarely); fConduction delays: increased PR, QRS or QTc in ter val;  gHigher incidence if dose above 250 mg daily clomipramine, 225 mg daily maprotiline or 300 mg daily
amoxap ine; hNo effect on REM sleep; iAdapted from Bezchlibnyk- Butler and Jef fries (77).



the in dex an ti de pres sant, po ten tial side ef fects of new treat -
ments, and pre vi ous medi ca tion his tory. 

9. How effective are switching strategies?

An ti de pres sants can be switched ei ther within the same medi -
ca tion class (or neu ro chemi cal ac tion) or to a dif fer ent class
(or neu ro chemi cal ac tion). Switch ing within the class is a
poor choice with the TCAs, but can be an ef fec tive strat egy
for SSRIs. The re sponse rate when switch ing to an other SSRI
is gen er ally bet ter when the first SSRI is poorly tol er ated
(66%) than when the pa tient is re frac tory (48%) (111). Ex pert 

cli ni cians would gen er ally switch pa tients who have not re -
sponded to an op ti mized and tol er ated dose of the first drug to
a medi ca tion in a dif fer ent class—for ex am ple, from an SSRI
to a se ro tonin nore pi neph rine re up take in hibi tor (SNRI), a se -
ro tonin an tago nist and re up take in hibi tor (SARI), a nora -
drena l ine and do pa mine modu la  tor  (NDM) or  a
nora drena line re up take in hibi tor (NRI). 

When con sid er ing a switch to an other an ti de pres sant,
drug–drug in ter ac tions must be con sid ered in choos ing a
start ing dos age. For ex am ple, a switch from fluoxet ine, a long 
half- life SSRI that sig nifi cantly in hib its CYP2D6, to a TCA
that re quires this isoen zyme for me tabo lism (for ex am ple,
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Table 4.2b  Frequency of side effects to selective serotonin reuptake inhibitors (SSRIs) 
and novel antidepressants at therapeutic dosagess

Reaction SSRIs Novel agents

Cita lo pram Fluoxet ine Fluvox am ine Par oxet ine Ser tra line Ne fa zo done Tra zo done Bupropion Ven la fax ine Mir tazap ine

CNS effects

Drowsiness,
sedation

m m m m m m X n m Xr

In som nia m mf m m m n n m mf n

Ex cite ment,
hy po ma niaa

n n m n m n —k mk mk n

Dis ori en ta tion/
con fu sion

* m n * * m * n n n

Head ache m m m m m m n m m n

As the nia,
fa tigue

m m m m n m m n m m

An ti cho liner gic
ef fects

Dry mouth m m m m m m m m m X

Blurred vi sion n n n n n m nl m n m

Con sti pa tion n n m m n m n m m m

Sweat ing m n m m n n — m m n

De layed
mic tu ri tionb

n n n n * * * n * n

Ex tra py ra mi dal
ef fects

Un speci fied * ng n n n * ng n n *

Tremor m m m m m * n m n n

Car dio vas cu lar
ef fects

Or thostatic
hy poten sion/
diz zi ness

n m n m m m mm no mo n

Tachy car dia,
pal pi ta tions

ne *e *e ne ne *e n n n n

ECG changesc * * * * * * n * * *

Car diac
ar rhyth mia

* *h * * * * nn * * *

GI dis tress m m X m X m m m X n

Der ma ti tis,
rash

* n n * n * * n n *

Weight gain
(over 6 kg)

*i *i * ni *i — n *i *i X

Sex ual
dis tur bances

n X j X Xj Xj * *j *p,j X j *

Seizuresd * * * * * * * *q * *

*< 2%, n ≥ 2%, m ≥ 10%, X ≥ 30%,  — None re ported in lit era ture pe rused.
aMore likely in pa tients with bi po lar illness; b Primarily in the eld erly; cECG abnormalities usually without cardiac in jury; dIn pa tients with out epilepsy; risk increased with
elevated plasma lev els; e De creased heart rate re ported; fEspecially if given in the even ing; gTar dive dyskinesia reported (rarely); hSlow ing of sinus node and atrial dys rhyth mia;
iWeight loss reported ini tially;  jPriapism re ported; kLess likely to precipitate ma nia; lFound to lower intraocular pres sure; mLess frequent if drugs given after meals; nPa tients with
preexisting cardiac disease have a 10% incidence of premature ventricular con trac tions; oHypertension re ported;  pIm proved sexual func tion ing; qHigher incidence if doses used
above 450 mg daily of bupropion or in patients with bu li mia; rSe da tion decreased at higher doses (above 15 mg); sAdapted from Bezchlibnyk- Butler and Jef fries (77).



de si pramine) in di cates that lower- than- usual start ing dos ages 
of the TCA should be used. This is also a situa tion where
plasma TCA moni tor ing would be ap pro pri ate. 

Gen er ally, there is no need to stop one an ti de pres sant for a
time be fore start ing an other. With most drugs, the first an ti de -
pres sant can be ta pered while start ing an other, but pa tients
may ex pe ri ence ad di tive side ef fects in the over lap pe riod.
For a pa tient who has not tol er ated the first an ti de pres sant, it
may be wise to pro vide a wash out pe riod, al low ing the side
ef fects to dis si pate be fore start ing a sec ond an ti de pres sant.
Clas sic MAOIs re quire a 2- week medi ca tion wash out prior to 
start ing an other an ti de pres sant, while a 3- day wash out for
mo clobe mide is rec om mended (see Ta ble 4.5). 

10. How effective are augmentation strategies?

Aug men ta tion strate gies are among the best vali dated phar -
ma cologic treat ments for re frac tory de pres sive dis or ders.
There are, how ever, sig nifi cant limi ta tions to our knowl edge,

be cause most of the stud ies in -
volve small sam ple sizes and
re port aug men ta tion of TCAs
more of ten than SSRIs or other
agents. There are also few
placebo- controlled tri als of
aug men ta tion strate gies, and
there are even fewer di rect
com pari sons of dif fer ent aug -
men ta tion strate gies. 

Lith ium aug men ta tion has the
most evi dence sup port ing its
use. Two metaana ly ses have
shown that lith ium aug men ta -
tion is ef fec tive in about 60%
of re  f rac  tory pa  t ients
(112,113). Lith ium should be
given at dos ages of greater
than 750 mg daily, or at a dos -
age that achieves se rum lev els
of at least 0.5 meq/L. A sug -
gested dos age sched ule is 600
mg daily for 1 week, in creas -
ing to 900 mg daily for 1 week,
and then ti trat ing to ade quate
se rum lev els for an other week.
If there is no re sponse af ter 3 to
4 weeks, then al ter nate strate -
gies can be used. Lith ium aug -
men ta tion is as so ci ated with
the usual side ef fects of lith ium 
use. 

Triio do thy ronine (T3, lio thy -
ronine) has also been shown to
be ef  fec  t ive  in  placebo-
 controlled RCTs. One RCT
found com pa ra ble ef fi cacy be -
tween T3 and lith ium, both of

which were su pe rior to pla cebo (114). T3 also ap pears to be
more ef fec tive than thy rox ine (T4) (115). A metaana ly sis,
how ever, showed equivo cal re sults,  due to the in flu ence of a
sin gle larger nega tive study (116). T3 is usu ally started at a
dose of 25 mcg daily and in creased to 50 mcg af ter 1 week, if
nec es sary. With no re sponse at the higher dose for 2 weeks,
an other strat egy should be used. T3 is gen er ally well tol er ated. 

Both lith ium and T3 stud ies have pri mar ily in volved pa tients
who were re frac tory to mono ther apy with TCAs or MAOIs.
Only 2 stud ies ex am ined lith ium aug men ta tion in SSRI non -
re spond ers (with cita lo pram [117] and fluoxet ine [118]).
There is only lim ited evi dence to date to sup port lith ium or T3

aug men ta tion of the novel- action an ti de pres sants.

Other strate gies have fo cused on SSRI non re spond ers. Bus pi -
rone, a par tial post synap tic 5-HT1A ago nist with cate cho la -
mine ef fects, was bene fi cial in a number of open- label
stud ies, but a placebo- controlled RCT was nega tive, likely
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Table 4.2c. Frequency of side effects to monamine oxidase inhibitors and reversible inhibitor of
MAO-A antidepressants at therapeutic dosages k

Reaction Iso car boxa zid j Phe nelz ine Tra nyl cy promine Mo clobe mide

CNS effects

Drowsi ness, se da tion n m m n

In som nia ne me me me

Ex cite ment, hy po ma niaa n m m m

Dis ori en ta tion/con fu sion n n n n

Head ache m n — m

As the nia, fa tigue n * * *

Anticholinergic effects

Dry mouth m X m m

Blurred vi sion n m n m

Con sti pa tion n m n n

Sweat ing * n — n

De layed mic tu ri tionb n n n *

Extrapyramidal effects

Un speci fied n m * *

Tremor m m n n

Cardiovascular effects

Or thostatic hy poten sion/
diz zi ness

m m m m

Tachy car dia, pal pi ta tions — mf mf n

ECG changesc n *g *g n

Car diac ar rhyth mia n * * n

GI dis tress m m n m

Der ma ti tis, rash n * n n

Weight gain (over 6 kg) n m n *

Sex ual dis tur bances n Xh nh *

Sei zuresd — * —i *

* < 2%, n ≥ 2%, m ≥ 10%, X ≥ 30%, — None re ported in lit era ture pe rused.
aMore likely in pa tients with bi po lar ill ness; bPri mar ily in the elderly; cECG ab nor mali ties usually with out car diac in jury; dIn pa tients
with out epi lepsy; eEs pe cially if given in the even ing; f De creased heart rate re ported;  gShort ened QTc in ter val; hPria pism re ported;
iMay have an ti con vul sant ac tiv ity; jNot cur rently avail able in Can ada; kAdapted from Bezchlibnyk- Butler and Jef fries (77).
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Table 4.4 Clinically significant substrates for antidepressant-inhibited isoenzymes

The fol low ing ta ble pro vides in for ma tion on po ten tial drug in ter ac tions be tween fre quently pre scribed an ti de pres sants and other medi ca tions.
Less con cern when > 20% re nal drug clear ance.  Less con cern when > 1 isoen zyme in volved in meta bolic deg ra da tion. More con cern when con comi tant drug has sig nifi cant
dose-re lated side ef fects or nar row thera peu tic-to-toxic range. Metabolites may inhibit different isoenzymes or be substrates for different isoenzymes than the parent compound.

Antidepressant Isoenzyme inhibited Drugs whose blood levels may be elevated if used concomitantly with the specified antidepressant

Bupropion 2B6 Cyclophosphamide Ifosphamide Orphenadrine

Citalopram 1A2, 2D6, 2C19 (weak) None known or predicted to be clinically important.

Fluoxetine

(Norfluoxetine)

2D6
2C9

(2D6)
(3A3/4)

Alprazolamb

Amitriptylineb

Astemizolea

Carbamazepined

Cisapridea

Desipramineb,d

Diazepamc

Doxepinb

Flecainidea

Haloperidolc

Imipramineb

Labetalolc

Metoprololc

Mexiletinea

Midazolamb

Nortriptylineb,d

Perphenazinec

Phenytoind

Pindololc

Propafenonea

Propranololc

Risperidonec

Terfenadinea

Thioridazinec

Timololc

Trazadoneb

Triazolamb

S-warfarind (active)

Fluvoxamine 1A2
3A3/4

Alprazolamb

Amitriptylinec

Carbamazepined

Cisapridea

Clomipraminec

Clozapinec

Desipraminec Haloperidolc

Imipraminec

Midazolamb

Theophyllined

Triazolamb

S-warfarind (active)

Mirtazapine 1A2 None known or predicted to be clinically important

Moclobemide None None known or predicted to be clinically important

Nefazodone 3A3/4 Alprazolamb

Astemizolea

Carbamazepined

Cisapridea

Midazolamb 

Paroxetine 2D6 Amitriptylineb

Desipramineb
Doxepinb

Flecainidea
Haloperidolc

Imipramineb

Labetalolc

Metoprololc

Mexiletinea

Nortriptylinea

Perphenazinec

Pindololc

Propafenonea

Propranololc

Thioridazinec

Timololc

Trazodoneb

Sertraline 1A2, 2C9, 2C19, 2D6,
3A4

Venlafaxine 2D6 (weak) None known or predicted to be clinically important

aAvoid;  bRe duce dose of sub strate; cMoni tor for side ef fects;  dMeas ure drug plasma lev els. 
No no ta tion—no in for ma tion to in di cate in ter ac tion is of clini cal sig nifi cance. Adapted from Mi cha lets, EL. Up date: clini cally sig nifi cant cy to chrome P450 drug in ter ac tions.
Phar ma co therapy 1998;18:84–112.

Table 4.3  Degree of CYP inhibition by SSRIs and novel antidepressants at usually effective dosages

Drug CYP1A2 CYP 2C9 CYP 2C19 CYP 2D6 CYP 3A4

Citalopram Mild None Mild Mild None

Fluoxetine Mild Mild Mild Sig nifi cant Mild

Fluvoxamine Sig nifi cant Mild Mod er ate Mild Mod er ate

Paroxetine Mild Mild Mild Sig nifi cant Mild

Sertraline Mild Mild Mild Mild Mild

Bupropion None None None Mod er ate None

Moclobemide Mild None Mild Mild None

Nefazodone Mild None None Mild Sig nifi cant

Reboxetine None None None Mild Mild

Venlafaxine None None None Mild None

Mirtazapine None None None Mild None

Modi fied from: Preskorn, SH. An ti de pres sant op tions in pri mary care. Clini cal cor ner stone - De pres sion 1999;1:1–16 and Kent, JM. SNaRIs, NaS SAs, and NaRIs: new agents for
the treat ment of de pres sion. Lan cet 2000;355:911–8. 

Mild 20% – 50%, Mod er ate > 50% – 150%, Sig nifi cant  > 150%
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Fig ure 4.1 Evidence- based al go rithm for treat ment of re frac tory ma jor de pres sion. Note  that treatment may not be se quen tial—any step of the
algorithm can be bypassed depending on the clinical state of the patient. 
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Notes to Figure 4.1 Evidence-based algorithm for  treatment of refractory major depression

1. First- line medi ca tion is cho sen based on clini cal fac tors
such as pre vi ous re sponse, de pres sive sub type, comor bid ity,
side ef fects, and po ten tial for drug–drug in ter ac tions. Doses
should be in creased every 2 to 4 weeks as nec es sary to
achieve op ti mal re sponse. 

2. At each de ci sion point, when there is par tial or no
re sponse, the cli ni cian should

• Re evalu ate di ag nos tic is sues (for ex am ple, sub type,
comor bid ity, bi po lar ity, sub stance abuse)

• Re as sess sui cide risk

• Con sider add ing psy cho ther apy (see Sec tion V)

• Con sider elec tro con vul sive ther apy (ECT) (es pe cially if
high sui cide risk, se vere or chronic ill ness, psy chotic fea -
tures, physi cal de te rio ra tion, or preg nancy).

3. Defi ni tions of re sponse have usu ally used scores from
stan dard ized rat ing scales like the Ham il ton De pres sion
Rat ing Scale (HDRS). Gen er ally, mini mal im prove ment is
de fined as less than 20% re duc tion in HDRS scores com pared 
with base line; par tial re mission as 20% to 50% re duc tion in
HDRS score, or greater than 50% re duc tion in HDRS but
re sid ual score still out side the nor mal range; remission as a
score within the nor mal range. Busy cli ni cians may be more
likely to use global rat ing scales like the Clini cal Global
Im pres sion Im prove ment Scale—very much im proved
(remission), much im proved or mini mally im proved (par tial
re mission), not im proved or worse (no re sponse). 

4. Switch ing to an other an ti de pres sant with a dif fer ent
neu ro chemi cal ac tion is generally rec om mended if there is no 
re sponse af ter op ti miz ing the first an ti de pres sant. Switch ing
from one selective serotonin reuptake inhibitor (SSRI) to
an other can be con sid ered, but re sponse rates are higher in
pa tients who are SSRI- intolerant rather than nonresponsive. 

5. Many ex perts hold off aug men ta tion un til af ter the
sec ond an ti de pres sant; how ever, there is some opin ion that
aug men ta tion can be tried if there is a par tial re sponse with
the first medi ca tion. In this situa tion, only vali dated
aug men ta tion strate gies with Level 1 evi dence (lith ium, T3)
should be con sid ered. Note that lith ium and T3 aug men ta tion
has only been stud ied with tricyclic antidepressant (TCAs)
and SSRIs.
Fac tors to con sider in de cid ing be tween aug men ta tion and
switch ing af ter the first an ti de pres sant:

• Aug men ta tion strate gies us ing lith ium and T3 are the best
vali dated treat ments. 

• Side ef fects of aug men ta tion, es pe cially with lith ium, are
gen er ally greater than with an ti de pres sant mono ther apy. 

• Bene fits of aug men ta tion in clude build ing on a par tial re -
sponse, rapid on set of ef fect, al low ing a longer time on
the ini tial an ti de pres sant, main tain ing thera peu tic op ti -
mism with pa tients. 

• Bene fits of switch ing to an other mono ther apy in clude:
sim pler treat ment, fewer side ef fects, no con cerns about
drug–drug in ter ac tions, bet ter com pli ance. 

6. Main te nance medi ca tions should be con tin ued at the
same dose for at least 6 months. Longer-term main te nance (at 
least 2 years) should be used for fre quent epi sodes (2 or more 
in 5 years), re cur rent epi sodes (3 or more, life time), chronic
epi sodes, se vere epi sodes (for example, with psy chotic
symp toms or marked sui ci dal idea tion), difficult- to- treat
epi sodes, and in older-age pa tients.

7. Af ter an un suc cess ful aug men ta tion, con sider com bin ing
an other an ti de pres sant for par tial or no re sponse. 

8. Af ter 2 second- generation an ti de pres sants with dif fer ent
neu ro chemi cal ac tions have been tried, con sider a TCA
(nor trip tyline or de si pramine) with thera peu tic drug
moni tor ing (se rum lev els), or a monoamine oxidase inhibitor
(MAOI). 

9. There is now con sid er able theo reti cal ra tion ale to
com bine an ti de pres sants with dif fer ent neu ro chemi cal ac tions 
for mono ther apy non re spond ers. How ever, there is as yet
only lim ited evi dence to sup port com bi na tion an ti de pres sant
treat ment. Only open- label case se ries (Level 3 evi dence) are
avail able. This lim ited evi dence sug gests that SSRI plus
de si pramine, SSRI plus mo clobe mide, SSRI plus bupropion,
bupropion plus ven la fax ine, TCA plus ven la fax ine,
mir tazap ine com bi na tions, and the older TCA plus MAOI
com bi na tion may be bene fi cial for re frac tory de pres sion.
Limi ta tions of com bi na tion an ti de pres sants in clude in creased
side ef fects, po ten tial drug –drug in ter ac tions, higher cost,
and the pos si bil ity of re sponse to mono ther apy with the new
an ti de pres sant. 

10. Adding augmentation to combination antidepressants can
be considered for the most refractory patients. 



be cause of a high pla cebo re sponse rate (54%) (119). There
has been much in ter est in pin dolol, a beta- blocking drug that,
in low doses, acts as a spe cific an tago nist of the 5-HT1A pre -
synap tic auto re cep tor. A large RCT of pin dolol to aug ment
SSRIs and clo mi pramine in re frac tory de pres sion was nega -
tive, how ever, with pin dolol and pla cebo hav ing iden ti cal re -
sponse rates of ap proxi mately 13% (120). Fi nally, a small
RCT in pa tients with nonpsy chotic de pres sion re frac tory to
fluoxet ine showed that ad di tion of ol an zap ine was more ef -
fec tive than ei ther drug alone (121).

11. How effective are combination antidepressant
strategies?

While the use of com bi na tion an ti de pres sant ther apy is com -
mon in clini cal prac tice (122), there are few RCTs to sup port
this strat egy in treat ing re frac tory de pres sion. Com bined
MAOI and TCA ther apy was not su pe rior to treat ment with
ei ther agent alone (123), nor was the com bi na tion of de si -
pramine and fluoxet ine su pe rior to ei ther high- dose fluoxet -
ine alone or lith ium aug men ta tion of fluoxet ine (124). Open
stud ies of com bi na tion an ti de pres sant medi ca tions have been
de scribed for an SSRI plus mo clobe mide, an SSRI plus
bupropion, bupropion plus ven la fax ine, and a TCA plus ven -
la fax ine, as well as for mir tazap ine com bi na tions. The ra tion -
ale for com bin ing medi ca tions, how ever, is more sound now
that there are an ti de pres sants with very dif fer ent neu ro chemi -
cal ac tions. Pre limi nary stud ies sug gest that com bin ing
fluoxet ine with de si pramine is ef fec tive for re frac tory de pres -
sion but must be used with cau tion (125). Other open- label
stud ies have sug gested that vari ous com bi na tion an ti de pres -
sant treat ments are bene fi cial when there has not been re -
sponse to a sin gle an ti de pres sant, but no con trolled stud ies are 
yet avail able. More re search on com bi na tion an ti de pres sant
treat ment is ur gently needed. 

12. What are the relative benefits of switching versus
augmentation/combination?

Ad van tages of switch ing to an other an ti de pres sant, com -
pared with aug men ta tion/com bi na tion strate gies, in clude the
sim plic ity of mono ther apy and the lack of po ten tial
drug–drug in ter ac tions. Mono ther apy may also, but not nec -
es sar ily, have fewer side ef fects and bet ter ad her ence. Po ten -
tial ad van tages of aug men ta tion, com pared with switch ing,
in clude main te nance of thera peu tic op ti mism (not “giv ing
up” on a drug), avoid ance of po ten tial dis con tinua tion symp -
toms, and the pos si bil ity of rapid re sponse for some aug men -
ta tion agents. Add ing an other agent also “buys more time” on
the ini tial medi ca tion and may build on par tial re sponses. 

The bene fits of com bin ing an ti de pres sants in clude the pos si -
ble bene fits of us ing mul ti ple neu ro chemi cal ac tions, build -
ing on a par tial re sponse, and us ing lower doses of each agent, 
com pared with mono ther apy. The draw backs of com bi na tion
an ti de pres sant use in clude the pos si bil ity that the pa tient

might sim ply re spond to mono ther apy with the sec ond agent,
the risk of ad di tive side ef fects and poorer com pli ance, and
the cost of us ing mul ti ple medi ca tions. 

Recommendations for Managing Nonresponse 
to an Antidepressant

(see Table 4.6)

Once an antidepressant is selected, an initial improvement (at least 20%
reduction in depression scores) should be seen within 3 to 4 weeks.
Otherwise, the following interventions are indicated: 

First-line treatments • Op ti mize the an ti de pres sant by in creas ing
the dose as tol er ated (Level 2 evi dence).

Second-line treatments • Switch to an an ti de pres sant with a dif fer -
ent neu ro chemi cal ac tion (Level 2 evi -
dence).

• Aug ment with lith ium or triio do thy ronine
(T3) (Level 1 evi dence).

Third-line treatments • Switch to an an ti de pres sant with a simi lar
neu ro chemi cal ac tion (Level 2 evi dence).

• Aug ment with bus pi rone or an atypi cal
an tipsy chotic such as ol an zap ine (Level 2
evi dence).

• Com bine with an other an ti de pres sant
(Level 3 evi dence).

Not recommended • Aug ment with pin dolol (Level 2 evi -
dence).

MAIN TE NANCE THERA PIES

13. How long do you keep patients on an antidepressant
once they are better?

Pre ven tion of re lapse and re cur rence is im por tant be cause de -
pres sion is re garded as a chronic and/or re cur rent ill ness. Pre -
vi ous at ten tion fo cused on phases of treat ment, with an acute
phase last ing 8 to 12 weeks, a con tinua tion phase of treat ment
last ing 4 to 6 months, and a main te nance phase last ing 6
months to life time (126). In part, this was based on the idea
that the av er age du ra tion for an un treated de pres sive epi sode
is ap proxi mately 6 months. Re turn of symp toms dur ing this
pe riod was seen as re lapse of the same epi sode, whereas re -
turn of symp toms later in di cated a new epi sode, or re cur -
rence. The ob jec tives of treat ment dif fer among phases: for
the acute phase, sup pres sion of symp toms; for the con tinua -
tion phase, pre ven tion of re lapse; and for the main te nance
phase, pre ven tion of re cur rence. 

In clini cal prac tice, how ever, it is of ten dif fi cult or im pos si ble 
to de ter mine whether a re turn of symp toms is a re lapse or a re -
cur rence. A re cent metaana ly sis of con tinua tion and main te -
nance stud ies in di cates that the pe riod of con tinua tion or
main te nance ther apy does not seem to in flu ence the re lapse
rate once medi ca tions are dis con tin ued (127). A sin gle con -
cept of main te nance treat ment—how long a pa tient should
stay on an an ti de pres sant once the pa tient is bet ter—is sim -
pler and more rele vant to the clini cal situa tion. 
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Rec om men da tions for the du ra tion of an ti de pres sant ther apy
have gen er ally been ex tended dur ing the past dec ade, and this
im por tant as pect of de pres sion man age ment con tin ues to be
in flu enced by new data. For pa tients with a sin gle epi sode of
de pres sion, the risk of re lapse is higher in the first 6 months
from the time of full re mis sion of symp toms. Af ter that time,
the dif fer ence in re lapse rates be tween an ac tive an ti de pres -
sant and a pla cebo may not be sig nifi cant (128). There fore, all 
pa tients should stay on an ti de pres sants for a mini mum of 9
months (8 to 12 weeks or more of ac tive treat ment lead ing to
full re mis sion, fol lowed by 6 months of main te nance treat -
ment). Pa tients with risk fac tors need longer main te nance
treat ment (see be low). The dos age of the an ti de pres sant in the 
main te nance phase should be the same as in the acute phase. 

There are few data on the du ra tion of main te nance treat ment
for aug men ta tion or com bi na tion strate gies. Af ter suc cess ful
lith ium aug men ta tion, pa tients should be kept on lith ium and
an ti de pres sants for 6 months or longer (129).

14. Who should be maintained longer on an
antidepressant?

Un for tu nately, there are no con sis tent, evidence- based bio -
logi cal mark ers that pre dict re cur rence. Dif fer ent demo -
graphic and clini cal pa rame ters have been iden ti fied as risk
fac tors for re lapse and re cur rence. Pa tients with the fol low ing 
risk fac tors should be main tained on medi ca tions for a mini -
mum of 2 years: older age, chronic epi sodes, se vere or life-
 threatening epi sodes, psy chotic epi sodes, difficult- to- treat
epi sodes, re cur rent epi sodes (3 or more, life time), and fre -
quent epi sodes (2 or more epi sodes in 5 years) (127). At the
end of the rec om mended pe riod, there should be a col labo ra -
tive re as sess ment by the pa tient and phy si cian about con tinu -
ing main te nance medi ca tion. The de ci sion needs to bal ance
the bene fits (that is, pre vent ing re cur rence) and the risks (for
ex am ple, side ef fects, cost, and in con ven ience) of stay ing on
medi ca tions against the op tion of dis con tinu ing medi ca tion
and moni tor ing for re cur rence. If the an ti de pres sant is dis con -
tin ued, it should be gradu ally ta pered to avoid dis con tinua -
tion symp toms (130,131).

Recommendations for Maintenance Pharmacotherapy
(see Table 4.6)

• All pa tients should be main tained on an ti de pres sants for at least 
6 months af ter clini cal re mis sion (Level 1 evi dence).

• Pa tients with the fol low ing risk fac tors should be main tained on 
an ti de pres sants for at least 2 years: older age, psy chotic fea tures,
chronic epi sodes, re cur rent epi sodes (3 or more life time), fre quent
epi sodes (2 or more in 5 years), difficult- to- treat epi sodes, and se -
vere epi sodes (Level 2 evi dence).

• The an ti de pres sant dos age in the main te nance phase should be the
same as in the acute phase (Level 2 evi dence).

• An ti de pres sants should be ta pered slowly to avoid dis con tinua tion
symp toms (Level 3 evi dence). 

OTHER BIO LOGI CAL TREAT MENTS FOR 
DE PRES SIVE DIS OR DERS

Electroconvulsive Therapy

15. How effective is electroconvulsive therapy (ECT) for 
depressive disorders?

ECT is gen er ally ac cepted to be the most rapid and ef fec tive
treat ment avail able for se vere ma jor de pres sive epi sodes
(MDEs). ECT is as so ci ated with a 60% to 80% re mis sion rate, 
with maxi mum re sponse typi cally at tained af ter 2 to 4 weeks.
There are few data, how ever, com par ing ECT with SSRIs and 
newer an ti de pres sant medi ca tions (132). 

ECT is pre domi nantly used to treat re frac tory de pres sion but
should be con sid ered as a first- line treat ment in acutely sui ci -
dal or se verely medi cally com pro mised pa tients, in clud ing
preg nant women. Some con trolled stud ies sug gest that pa -
tients who are re frac tory to an ti de pres sants have a lower re -
sponse rate to ECT (133,134) or higher re lapse rates within 6
months (135,136), but natu ral is tic stud ies did not show a re la -
tion be tween an ti de pres sant re frac to ri ness and clini cal out -
come (137). 

16. What are the recommended treatment parameters
for ECT?

Dur ing the acute- treatment phase, ECT should be car ried out
2 to 3 times weekly, for up to 6 weeks. The less fre quent
sched ule may mini mize some of the im me di ate cog ni tive side 
ef fects of ECT, but the on set of re sponse is slower (138). Re -
cent re search has shown that it is im por tant, es pe cially with
uni lat eral elec trode place ment, to op ti mize the elec tri cal dose
rela tive to the sei zure thresh old of each pa tient at the first
treat ment. In di vid ual as sess ment of sei zure thresh old is criti -
cal be cause there is at least a 12- fold range in sei zure thresh -
old among pa tients with de pres sion who are re ceiv ing ECT
(139).

Com pared with bi lat eral elec trode place ment, uni lat eral
place ment at a su pra thresh old dose pro duces fewer im me di -
ate and per sis tent cog ni tive side ef fects, with out com pro mis -
ing treat ment ef fi cacy. An elec tri cal dose of 3 to 6 times the
sei zure thresh old is re quired for uni lat eral elec trode place -
ment to have the same ef fi cacy as bi lat eral ECT (140). It is
im por tant that ECT equip ment be ade quately pow ered to de -
liver these su pra thresh old doses (141). Du ra tion of the sei -
zure is a less im por tant marker of ef fi  cacy than
elec tro en cepha lo gram (EEG) evi dence of high sei zure in ten -
sity (142). 

Al though ECT is usu ally con ducted on in pa tients, out pa tient
ECT prac tice is grow ing, largely be cause of its use for main -
te nance treat ment. Am bu la tory ECT may be ad min is tered on
an out pa tient ba sis for a care fully se lected popu la tion of pa -
tients in a fa cil ity that is prop erly equipped to do so, ac cord ing 
to prac tice guide lines (143). 
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17. What are the adverse effects associated with ECT?

ECT is a safe pro ce dure, and mor tal ity and mor bid ity rates for 
ECT are ex tremely low in the mod ern era. Apart from raised
in trac ra nial pres sure, there are no ab so lute con tra in di ca tions
to ECT. Care ful pre an es thetic ex ami na tion is es sen tial, par -
ticu larly for pa tients at higher risk, in clud ing those with myo -
car dial ische mia, car diac ar rhyth mias or pace mak ers, or
ab domi nal an eu rysm. Mor tal ity as so ci ated with ECT is es ti -
mated to be 0.2 deaths per 100 000 treat ments and is most
likely re lated to car dio vas cu lar com pli ca tions (144). The
adverse- event rate af ter ECT is around 0.4%. Ad verse events
can in clude mus cu lo skele tal in ju ries, den tal dam age, oral lac -
era tions, and per sis tent my al gia (132). Nau sea, head aches,
and mus cle aches post- ECT are com mon but can be treated
with an tie met ics and an al ge sics, if nec es sary.

The cog ni tive side ef fects as so ci ated with ECT are well docu -
mented. Ob jec tive mem ory test ing shows a tran sient ret ro -
grade am ne sia that less ens with time, so that no cog ni tive
defi cits are ap par ent at 6 months post- ECT, al though there
may be per sis tent spotty mem ory gaps for events oc cur ring
around the time of the ECT. Sub jec tive mem ory com plaints
in clude im me di ate, and some per sis tent (at least 2 months),
defi cits in some auto bio graphi cal mem ory, mostly with im -
per sonal memo ries (for ex am ple, pub lic events) rather than
with per sonal memo ries (145). 

Greater cog ni tive side ef fects are gen er ally as so ci ated with
use of bi lat eral elec trode place ment; elec tri cal dos ages at

higher su pra thresh old lev els; treat ment 3 times weekly, com -
pared with twice weekly; and per sis tent de pres sive mood
state. Con tinua tion and main te nance ECT treat ment is less
likely to cause cog ni tive side ef fects, pos si bly due to the
longer time in ter val be tween treat ments (146). There is no
credi ble evi dence that ECT causes any form of struc tural
brain dam age (147). Pro spec tive neu roi mag ing stud ies with
CT and MRI show no brain struc tural changes af ter ECT. 

18. Should ECT be combined with antidepressant
medication?

There is lit tle evi dence that com bin ing an ti de pres sants with
ECT im proves the re sponse, es pe cially with pro spec tive
stud ies (148,149). Pa tients un der go ing ECT have usu ally
failed an ti de pres sant treat ment, so there is lit tle ra tion ale to
con tinue the same medi ca tion. Start ing a new medi ca tion
causes clini cal con fu sion when pa tients re spond and in de ter -
min ing ad verse ef fects. There is no evi dence that start ing a
medi ca tion with ECT has any ef fect on re lapse rates, com -
pared with start ing a medi ca tion fol low ing the last ECT ses -
sion. 

There has been a sug ges tion that lith ium is as so ci ated with de -
lir ium or pro longed con fu sion af ter ECT, but this re quires
fur ther in ves ti ga tion. The use of seda tives, such as ben zo di -
azepines, and an ti con vul sants, such as car ba mazepine and
val proic acid, may in hibit sei zures or shorten sei zure
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Table 4.5  Washout recommendations for switching antidepressants

Switch ing from  Switch ing to

SSRI Novel (mixed action) TCA RIMA MAOI

SSRI
Cita lo pram
Fluoxet ine
Fluvox am ine
Par oxet ine
Ser tra line

No washout
Be aware of additive
serotonergic effects for up 
to 1 week after stopping
SSRI
(5 weeks for fluoxetine)

No washout
Be aware of additive
serotonergic effects for up 
to 1 week after stopping
SSRI 
(5 weeks for fluoxetine)

No washout
Be aware that SSRIs can
increase serum TCA
levels for up to 1 week
after stopping SSRI
 (5 weeks for fluoxetine)

1 week
(5 weeks for fluoxetine)
Some data indicate that an 
SSRI and RIMA can be
safely combined, but this
requires specialist input.

1 week
(5 weeks for fluoxetine)

Novel (mixed action)
antidepressants

Bupropion SR
Mir tazap ine
Ne fa zo done
Tra zo done
Ven la fax ine
Ven la fax ine XR

No washout No washout
Venlafaxine should be
started at a lower dose to
avoid additive
noradrenergic effects
Bupropion should be
started at a lower dose to
avoid additive
norardrenergic effects

No Washout
TCA should be started at
a lower dose to avoid
additive noradrenergic
effects

3–5 days
No Washout with
bupropion

1 week

TCA
Amitrip tyline 
De si pramine
Imi pramine
Nor trip tyline and oth ers

No washout
Be aware that SSRI can
increase serum levels of
TCAs for up to 1 week
after stopping TCA.
Be aware of additive
serotonergic effects when
switching from
clomipramine to SSRIs.

No washout
Venlafaxine should be
started at a lower dose to
avoid additive
noradrenergic effects
Bupropion should be
started at a lower dose to
avoid additive
noradrenergic effects

No washout No washout 1 week

RIMA
Mo clobe mide 3 days 3 days 3 days Not applicable 3 days

MAOI
Phe nelz ine
Tra nyl cy promine

2 weeks 2 weeks 2 weeks 2 weeks 2 weeks

SSRI = se lec tive se ro tonin re up take in hibi tor; TCA = tri cyc lic an ti de pres sant; RIMA = re versi ble in hibi tor of MAO-A; MAOI = monoamine oxi dase in hibi tor.



du ra tion; there fore, their use with ECT should be mini mized
(143,146). 

19. How can you prevent relapse after ECT? How
effective is maintenance ECT? 

The re lapse rate with out main te nance treat ment fol low ing
ECT is high: be tween 50% and 95% of pa tients re lapse within 
6 months. Pre dic tors of re lapse in clude pre- ECT medi ca tion
re sis tance and greater se ver ity of de pres sion. Main te nance
medi ca tion treat ment for at least 1 to 2 years is nearly al ways
in di cated to pre vent re lapse. Lith ium and an ti de pres sants can
re duce the re lapse rate. Medi ca tions that were used op ti mally
and failed prior to ECT should not be used for post- ECT
main te nance. 

ECT it self may also be used for main te nance treat ment, with
treat ment sched ules rang ing from once weekly to once
monthly (132,135). There is, how ever, a lack of con trolled
and well- defined out come stud ies; evi dence is lim ited to case
se ries and re ports. Sug gested in di ca tions for use of main te -
nance ECT are as fol lows: a his tory of re spon sive ness to ECT
in re cur rent epi sodes; re frac to ri ness to, or in tol er ance of, pro -
phy lac tic phar ma co ther apy; highly re cur rent and eas ily re -
laps ing symp toms; psy chotic symp toms; and pa tient
pref er ence (146). 

Recommendations for Electroconvulsive Therapy
(see Table 4.6)

• Elec tro con vul sive ther apy (ECT) is an ef fec tive treat ment for ma jor
de pres sive dis or der (MDD) (Level 1 evi dence).

• In di ca tions for ECT in clude acute sui ci dal risk, se vere physi cal de -
te rio ra tion, psy chotic fea tures, re frac to ri ness to medi ca tions, and pa -
tient pref er ence.

• Uni lat eral elec trode place ment re quires su pra thresh old doses of
ECT (Level 2 evi dence).

• Side ef fects of ECT are gen er ally mild, with evi dence for a tran -
sient, short- term mem ory dis tur bance (Level 2 evi dence).

Light Therapy 

20. How effective is light therapy in treating depressive
disorders?

The ef fi cacy of light ther apy for sea sonal mood dis or ders has
been es tab lished by sev eral large- sample RCTs com par ing
light ther apy to plau si ble pla ce bos (150,151), metaana ly ses
(152), and pub lished clini cal guide lines (43). The re sponse
rate for light ther apy is 60% to 90%, with re sponse oc cur ring
within 2 to 3 weeks. 

The ef fi cacy of light ther apy for non sea sonal de pres sive dis -
or ders is more con tro ver sial. The con trolled stud ies have
small sam ples, short treat ment du ra tions (1 to 4 weeks), and
equivo cal re sults; thus, there is cur rently in suf fi cient evi -
dence to rec om mend light ther apy for non sea sonal de pres -
sion. Its use as an ad junc tive treat ment with medi ca tions may, 
how ever, be con sid ered for some pa tients (153). 

21. What are the recommended treatment parameters
for light therapy?

The fluo res cent light box is the gold stan dard light de vice, be -
cause there are not yet ade quate ef fi cacy data for head-
 mounted de vices and dawn simu la tors (43). The rec om -
mended treat ment regi men is 10 000 lux in ten sity for 30 min -
utes daily in the early morn ing, as soon as pos si ble af ter
awak en ing. The light box should have an ul tra vio let fil ter to
screen out harm ful ul tra vio let rays. Re sponse to light ther apy
gen er ally oc curs within 2 to 4 days, and meas ur able im prove -
ment is of ten seen in 1 week, but some re sponses may oc cur
over 2 to 4 weeks. 

Side ef fects of light ther apy, in clud ing eye strain, vis ual dis -
tur bances, head ache, agi ta tion or feel ing “wired,” nau sea,
sweat ing, and se da tion, are gen er ally mild and sub side with
time or with a re duced dose of light. Light ther apy can pre -
cipi tate hy po ma nia or ma nia in sus cep ti ble pa tients. There is
no evi dence of ocu lar dam age with proper use of light ther -
apy. Nev er the less, oph thal mo logi cal as sess ment and moni -
tor ing are rec om mended if pa tients have ocu lar risk fac tors
for po ten tial light tox ic ity, in clud ing pre ex ist ing reti nal dis -
ease; sys temic ill nesses that af fect the ret ina (for ex am ple,
dia be tes); use of pho to sen si tiz ing medi ca tions such as phe -
nothi azine an tipsy chot ics, lith ium, mela tonin, or St John’s
wort; and the eld erly. 

Most pa tients (but not all) ex pe ri ence rapid re cur rence of
symp toms af ter dis con tinua tion of light ther apy. There fore,
pa tients should con tinue us ing light ther apy through out their
pe riod of risk for win ter de pres sion and, usu ally, dis con tinue
treat ment dur ing the as ymp to matic sum mer months. There
are few data on long- term or main te nance use of light ther apy
for SAD or non sea sonal de pres sion.

Recommendations for Light Therapy
(see Table 4.6)

• Light ther apy is an ef fec tive treat ment for re cur rent ma jor de pres -
sive dis or der (MDD) with a sea sonal pat tern, of mild- to- moderate
se ver ity (Level 1 evi dence).

• An ade quate trial of light ther apy should be 2 to 4 weeks of 10 000
lux fluo res cent light for 30 min utes daily, in the early morn ing
(Level 2 evi dence).

• Pa tients usu ally need to con tinue daily light ther apy through out the
win ter and can dis con tinue treat ment in the sum mer (Level 3 evi -
dence).

• There is in suf fi cient evi dence re gard ing the ef fi cacy of light ther apy 
for long- term or main te nance use.

22. How effective are other biological treatments for
depressive disorders?

St John’s Wort

Sev eral metaana ly ses have sum ma rized RCTs show ing that
ex tracts of Hypericum per fo ra tum, also known as the plant St
John’s wort, are more ef fec tive than pla cebo and equiva lent
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to low- dose an ti de pres sants for the short- term treat ment of
mild- to- moderate de pres sion (154). The dos ages of
Hypericum per fo ra tum used in the RCTs ranged from 300 to
900 mg daily. Side ef fects of Hypericum per fo ra tum ap pear
to be milder and less fre quent than those ex pe ri enced with
stan dard an ti de pres sants. These metaana ly ses, how ever, also
high lighted se ri ous meth odo logi cal limi ta tions in all the pre -
vi ous RCTs (154,155). A large placebo- controlled RCT that
ad dressed these limi ta tions found that St John’s wort was not
ef fec tive for treat ment of mod er ately se vere MDD (121). 

Some cau tions for the use of Hypericum per fo ra tum should
be noted. There is no regu la tion of dos age or qual ity of
Hypericum per fo ra tum prepa ra tions in Can ada or the US.
The mecha nism of ac tion is un known, but se ro to ner gic and
do pa min er gic ef fects have been de scribed. There is no evi -
dence that it is an MAOI. Hypericum per fo ra tum is as so ci ated 
with ad verse ef fects, in clud ing pho to sen si tiv ity, and there are 
stud ies show ing that it has im por tant phar ma coki netic in ter -
ac tions with dis pa rate agents, in clud ing im mu noregu la tory
com pounds, an ti co agu lants, and an ti in fec tive agents. Drug-
 induced hy po ma nia and the se ro tonin syn drome have been
re ported. There fore, com bin ing Hypericum per fo ra tum with
other medi ca tions, in clud ing an ti de pres sants, should be done
only with cau tion. 

Sleep Dep ri va tion

Many stud ies have shown that to tal sleep dep ri va tion, where
pa tients are kept awake for up to 40 hours, can tem po rar ily
im prove de pres sive symp toms, some times with dra matic re -
sults (156–158). The an ti de pres sant ef fect is usu ally tran -
sient in that most pa tients re lapse af ter even a brief re cov ery
sleep; how ever, up to 15% of pa tients in clini cal stud ies can
have sus tained re sponses fol low ing to tal sleep dep ri va tion.
Ef forts to pre vent the rapid re lapse af ter to tal sleep dep ri va -
tion have in cluded use of modi fied par tial sleep- deprivation
pro to cols, es pe cially with sleep dep ri va tion in the sec ond half 
of the night (for ex am ple, sleep ing from 10:00 pm to 2:00
am). Even par tial sleep dep ri va tion, how ever, is dif fi cult for
pa tients to con tinue for more than a week. Other strate gies to
sus tain the an ti de pres sant ef fect in clude com bin ing sleep
dep ri va tion with an ti de pres sant medi ca tions, lith ium, pin -
dolol, and bright- light treat ment. Placebo- controlled stud ies
are ob vi ously dif fi cult to con duct for such a treat ment, but
sev eral con trolled stud ies of sleep dep ri va tion sup port these
com bined treat ments. 

Given the rather sim ple pro ce dure, sleep dep ri va tion can be
con sid ered an ad junc tive treat ment to medi ca tions, par ticu -
larly when a rapid re sponse is re quired (for ex am ple, in
acutely sui ci dal in pa tients). One pro to col sup ported in the lit -
era ture in cludes 3 to tal sleep- deprivation pe ri ods within 1
week (159). Dur ing each 48- hour pe riod, the pa tient is awake
from 7 am on day 1 to 7 pm on day 2 (36 hours of sleep dep ri -
va tion). This is fol lowed by re cov ery sleep from 7 pm to 7 am
on day 3 (12 hours sleep). The next sleep dep ri va tion pe riod
then be gins anew. 

Ex er cise

A metaana ly sis con cluded that the few stud ies avail able have
meth odo logi cal short com ings and that con clu sions about ef -
fec tive ness could not be made (160). One RCT, how ever, for
elders with de pres sion, found that ex er cise was as ef fec tive as 
ser tra line and the com bi na tion af ter 16 weeks but that the ser -
tra line sam ple had a faster on set of re sponse (161). In a 6-
 month follow- up to this study, the ex er cise sam ple had a
lower re lapse rate than did the medi ca tion sam ple (162). In -
clud ing ex er cise in a treat ment pro gram, when ap pro pri ate,
may have sev eral ad van tages in terms of cost and side- effect
pro file, and it may there fore be po ten tially use ful as a pre ven -
ta tive strat egy. 

Sur gi cal Treat ments

Mod ern psy cho sur gery, also called lim bic sur gery, con sists
of stereo tac tic neu ro sur gery that places small, se lec tive le -
sions in the brain. Mod ern lim bic sur gery pro grams have
strict cri te ria and guide lines to iden tify ap pro pri ate pa tients
that have been re frac tory to medi ca tions and ECT and to fol -
low re sults of treat ment. The pro ce dures cur rently used are
an te rior cin gu lotomy or cap su lotomy (163) and sub cau date
trac totomy (164). There are no con trolled stud ies of lim bic
sur gery, but large open se ries in volv ing the most treatment-
 refractory pa tients have shown that 34% to 62% of pa tients
have good or very good im prove ment with these lim bic sur -
ger ies. Mor tal ity and mor bid ity rates are very low. No sig nifi -
cant be hav ioural or in tel lec tual defi cits, and no changes in
per son al ity, have been re ported for the pro ce dures. Psy cho -
sur gery can be con sid ered for pa tients with the most in trac ta -
ble ill nesses who are sui ci dal or chroni cally se verely
im paired due to de pres sion. 

Vagus Nerve Stimu la tion 

Vagus nerve stimu la tion (VNS) is an ap proved treat ment for
drug- refractory epi lepsy that is be ing in ves ti gated for re frac -
tory MDD. An elec tri cal wire is sur gi cally im planted in the
vagus nerve in the neck and con nected to a stimu la tor lo cated

54S CLINI CAL GUIDE LINES FOR THE TREAT MENT OF DE PRES SIVE DIS OR DERS Vol 46, Suppl 1

The Ca na dian Journal of Psy chia try

Table 4.6  Criteria for levels of evidence and
lines of treatment recommendations

Level of evidence Criteria

1 Metaanalysis or replicated randomized controlled 
trial (RCT) that includes a placebo condition

2 At least 1 RCT with placebo or active
comparison condition

3 Uncontrolled trial with 10 or more subjects

4 Anecdotal case reports

Line of Treatment Criteria

First-line Level 1 or Level 2 evidence plus clinical support

Second-line Level 3 evidence or highera plus clinical support

Third-line Level 4 evidence or highera plus clinical support

Not recommended Level 1 or Level 2 evidence for lack of efficacy

aTreat ments with higher lev els of evi dence may be listed as lower lines of treat ment
due to clini cal is sues such as side ef fect or safety pro file.



in the chest wall (165). In an open trial, in ter mit tent stimu la -
tion of the vagus nerve re sulted in a 40% re sponse rate in
treatment- resistant pa tients (166). Con trolled stud ies are now 
in prog ress.

Tran scra nial Mag netic Stimu la tion

Tran scra nial mag netic stimu la tion (TMS) in volves the stimu -
la tion of cor ti cal neu rons by mag netic in duc tion, us ing a
brief, high- intensity mag netic field. The elec tri cal cur rent is
rap idly turned on and off to pro duce a time- varying mag netic
field last ing for about 100 to 200 mi cro sec onds. For treat -
ment, re peti tive stimu la tion with fre quen cies in the range of 1
to 20 Hz is con ducted over the course of about 30 min utes.
The use of a hand- held wand over the scalp re sults in neu ronal 
stimu la tion and de po lari za tion to a depth of about 2 cm be low
the brain’s sur face. Al though pri mar ily used as a di ag nos tic
tool for neu ro logi cal ex ami na tion, pre limi nary stud ies sug -
gest that TMS can ex ert short- term an ti de pres sant ef fects
(167). 

TMS is an at trac tive po ten tial treat ment be cause it can be con -
ducted in out pa tient set tings, does not re quire an es the sia or
se da tion, has no ef fects on cog ni tion, and has mini mal side ef -
fects, such as mild head ache and dis com fort at the site of
stimu la tion. Re cent sham- controlled, short- duration stud ies
have shown ef fects com pa ra ble with an ti de pres sant medi ca -
tions (165). Po ten tial clini cal uses in clude the treat ment of
medication- refractory pa tients (per haps in place of ECT) or,
be cause of its rapid on set of ef fect, to has ten clini cal re sponse
in con junc tion with an ti de pres sants. There is still, how ever,
no clini cal con sen sus about the op ti mal pa rame ters of treat -
ment, in clud ing fre quency and anat omic lo ca tion of stimu la -
tion. Most of the posi tive re sults have not yet been rep li cated,
the follow- up pe ri ods have been short, and there are no long-
 term or main te nance stud ies. 

Recommendations for Other Biological Treatments 
(see Table 4.6)

• St. John’s wort may be ef fec tive in treat ing de pres sive dis or ders of
mild se ver ity (Level 1 evi dence) but is not rec om mended for more
se vere con di tions (Level 2 evi dence). While side ef fects are mini -
mal, there is no regu la tion of Hypericum per fo ra tum in Can ada, and
the drug–drug in ter ac tions are not known.

• Sleep dep ri va tion is an ef fec tive tran sient treat ment for de pres sive
dis or ders (Level 2 evi dence). Re sponse may be main tained us ing
medi ca tions (for ex am ple, an ti de pres sants, lith ium, or pin dolol) or
bright light (Level 2 evi dence). Sleep dep ri va tion may be most use -
ful as an ad junc tive treat ment in hos pi tal ized pa tients.

• Ex er cise alone may be ef fec tive in pa tients with mild de pres sion
(Level 2 evi dence) and can be used as an ad junc tive treat ment to
first- line treat ments (Level 3 evi dence).

• Lim bic sur gery (psy cho sur gery) has lim ited evi dence for ef fi cacy
but may be con sid ered for the most re frac tory and chronic cases
(Level 3 evi dence).

• Tran scra nial mag netic stimu la tion (TMS) and vagus nerve stimu la -
tion (VNS) are prom is ing new bio logi cal treat ments, but there is too 
lit tle evi dence to war rant rec om men da tions for gen eral clini cal use
(Level 2 and 3 evi dence).
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