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The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

Escitalopram Oxalate 

(BANM, USAN, rINNM)

S-Citalopram Oxalate; Escitalopram, Oxalate d’; Escitaloprami
Oxalas; Lu-26-054/0; Oxalato de escitalopram. (+)-(S)-1-[3-
(dimethylamino)propyl]-1-(p-fluorophenyl)-5-phthalancarboni-
trile oxalate.
Эсциталопрама Оксалат
C20H21FN2O,C2H2O4 = 414.4.
CAS — 128196-01-0 (escitalopram); 219861-08-2 (esci-
talopram oxalate).
ATC — N06AB10.
ATC Vet — QN06AB10.

(escitalopram)

Adverse Effects and Precautions
As for Citalopram, p.385.
Children. SSRIs are associated with an increased risk of poten-
tially suicidal behaviour when used for the treatment of depres-
sion in children and adolescents under 18 years old; for further
details, see under Effects on Mental State in Fluoxetine, p.392.

Pharmacokinetics
Escitalopram has similar pharmacokinetics to those of
racemic citalopram (p.385).
◊ References.
1. Søgaard B, et al. The pharmacokinetics of escitalopram after oral

and intravenous administration of single and multiple doses to
healthy subjects. J Clin Pharmacol 2005; 45: 1400–6. 

2. Rao N. The clinical pharmacokinetics of escitalopram. Clin
Pharmacokinet 2007; 46: 281–90.

Uses and Administration
Escitalopram, the S-enantiomer of citalopram (p.385),
is an SSRI with actions and uses similar to those of
fluoxetine (p.391). It is given orally as the oxalate al-
though doses are expressed in terms of the base; escit-
alopram oxalate 12.8 mg is equivalent to about 10 mg
of escitalopram. 
In the treatment of depression, the usual dose is 10 mg
once daily increased, after at least a week, to a maxi-
mum of 20 mg once daily if necessary. 
Escitalopram is also used in the treatment of panic dis-
order with or without agoraphobia. Initial doses are
5 mg once daily, increased after a week to 10 mg once
daily; further increases up to a maximum of 20 mg dai-
ly may be necessary in some patients. 
Doses of escitalopram used in the treatment of gener-
alised anxiety disorder, social anxiety disorder, and
obsessive-compulsive disorder are similar to those
used in depression. 
Initial treatment with half the usual recommended dose
and a lower maximum dose should be considered in
elderly patients. Patients with hepatic impairment or
those who are poor metabolisers with respect to the cy-
tochrome P450 isoenzyme CYP2C19 may also require
lower doses (see below). 
Escitalopram should be withdrawn gradually to reduce
the risk of withdrawal symptoms.
Administration in hepatic impairment. Increases of 51%
and 69% in the area under the concentration-time curve occurred
in a single-dose study of escitalopram in patients with mild and
moderate hepatic impairment (Child-Pugh score 5 or 6, and 7 to
9, respectively).1 This study also reported that activity of the cy-
tochrome P450 isoenzyme CYP2C19 was a better predictor of
escitalopram clearance than the Child-Pugh classification. 
UK licensed product information for escitalopram suggests that
patients with mild to moderate hepatic impairment or those who
are poor metabolisers with respect to the cytochrome P450
isoenzyme CYP2C19 should receive an initial oral dose of 5 mg
daily, increased to 10 mg daily after 2 weeks depending on re-

sponse; more careful dose titration is advised in those with severe
impairment. US licensed product information recommends
10 mg daily as a suitable dose for most patients with hepatic im-
pairment.
1. Areberg J, et al. The pharmacokinetics of escitalopram in pa-

tients with hepatic impairment. AAPS J 2006; 8: E14–E19.

Anxiety disorders. Escitalopram has been given in anxiety
disorders (p.952) including panic disorder (p.952), obsessive-
compulsive disorder (p.952), and social anxiety disorder (see un-
der Phobic Disorders, p.953). 
References.
1. Stahl SM, et al. Escitalopram in the treatment of panic disorder:

a randomized, double-blind, placebo-controlled trial. J Clin Psy-
chiatry 2003; 64: 1322–7. 

2. Davidson JR, et al. Escitalopram in the treatment of generalized
anxiety disorder: double-blind, placebo controlled, flexible-dose
study. Depress Anxiety 2004; 19: 234–40. 

3. Lader M, et al. Efficacy and tolerability of escitalopram in 12-
and 24-week treatment of social anxiety disorder: randomised,
double-blind, placebo-controlled, fixed-dose study. Depress
Anxiety 2004; 19: 241–8. 

4. Kasper S, et al. Escitalopram in the treatment of social anxiety
disorder: randomised, placebo-controlled, flexible-dosage study.
Br J Psychiatry 2005; 186: 222–6. 

5. Stein DJ, et al. Escitalopram in obsessive-compulsive disorder:
a randomized, placebo-controlled, paroxetine-referenced, fixed-
dose, 24-week study. Curr Med Res Opin 2007; 23: 701–11.

Depression. As discussed on p.373, there is very little differ-
ence in efficacy between the different groups of antidepressant
drugs. SSRIs such as escitalopram are widely used as an alterna-
tive to the older tricyclics as they have fewer adverse effects and
are safer in overdosage. 
References.
1. Burke WJ, et al. Fixed-dose trial of the single isomer SSRI esci-

talopram in depressed outpatients. J Clin Psychiatry 2002; 63:
331–6. 

2. Wade A, et al. Escitalopram 10mg/day is effective and well tol-
erated in a placebo-controlled study in depression in primary
care. Int Clin Psychopharmacol 2002; 17: 95–102. 

3. Lepola UM, et al. Escitalopram (10-20 mg/day) is effective and
well tolerated in a placebo-controlled study in depression in pri-
mary care. Int Clin Psychopharmacol 2003; 18: 211–17. 

4. Rapaport MH, et al. Escitalopram continuation treatment pre-
vents relapse of depressive episodes. J Clin Psychiatry 2004; 65:
44–9. 

5. Montgomery SA, et al. A randomised study comparing escitalo-
pram with venlafaxine XR in primary care patients with major
depressive disorder. Neuropsychobiology 2004; 50: 57–64. 

6. Murdoch D, Keam SJ. Escitalopram: a review of its use in the
management of major depressive disorder. Drugs 2005; 65:
2379–2404.

Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Aramix; Citalax; Lexapro; Lextor; Meridian; Austral.: Esipram; Lexa-
pro; Austria: Cipralex; Belg.: Sipralexa; Braz.: Lexapro; Canad.: Cipralex;
Chile: Celtium; Ectiban; Ipran; Lexapro; Neozentius; Zepaz; Cz.: Cipralex;
Denm.: Cipralex; Fin.: Cipralex; Fr.: Seroplex; Ger.: Cipralex; Gr.: Cip-
ralex; Entact; Hong Kong: Lexapro; Hung.: Cipralex; India: Cipralex; Re-
cita; S-Citadep; Indon.: Cipralex; Irl.: Lexapro; Israel: Cipralex; Ital.: Cip-
ralex; Entact; Malaysia: Lexapro; Mex.: Lexapro; Neth.: Cipralex;
Lexapro; Norw.: Cipralex; NZ: Lexapro; Philipp.: Lexapro; Pol.: Lexapro;
Port.: Cipralex; Rus.: Cipralex (Ципралекс); S.Afr.: Cipralex; Singapore:
Lexapro; Spain: Cipralex; Entact; Esertia; Swed.: Cipralex; Switz.: Cip-
ralex; Thai.: Lexapro; Turk.: Cipralex; UK: Cipralex; USA: Lexapro; Ven-
ez.: Lexapro.

Fluoxetine Hydrochloride 

(BANM, USAN, rINNM)

Fluoksetiinihydrokloridi; Fluoksetin Hidroklorür; Fluoksetino hid-
rochloridas; Fluoksetyny chlorowodorek; Fluoxétine, chlorhy-
drate de; Fluoxetin-hidroklorid; Fluoxetin-hydrochlorid; Fluoxet-
inhydroklorid; Fluoxetini hydrochloridum; Hidrocloruro de fluox-
etina; Lilly-103472; LY-110140. (±)-N-Methyl-3-phenyl-3-(α,α,α-
trifluoro-p-tolyloxy)propylamine hydrochloride.
Флуоксетина Гидрохлорид
C17H18F3NO,HCl = 345.8.
CAS — 54910-89-3 (fluoxetine); 59333-67-4 (fluoxetine
hydrochloride).
ATC — N06AB03.
ATC Vet — QN06AB03.

(fluoxetine)

NOTE. The following terms have been used as ‘street names’ (see
p.vi) or slang names for various forms of fluoxetine: 
Distas; Green and whites; Greens; Limes; Pros; Zacs.

Pharmacopoeias. In Eur. (see p.vii) and US. 
Ph. Eur. 6.2 (Fluoxetine Hydrochloride). A white or almost
white crystalline powder. Sparingly soluble in water and in
dichloromethane; freely soluble in methyl alcohol. A 1% solu-
tion in water has a pH of 4.5 to 6.5. 
USP 31 (Fluoxetine Hydrochloride). A white to off-white crys-
talline powder. Sparingly soluble in water and in dichlorometh-
ane; freely soluble in alcohol and in methyl alcohol; practically
insoluble in ether. Store in airtight containers.

Adverse Effects
SSRIs such as fluoxetine are less sedating than tricyclic
antidepressants and have fewer antimuscarinic and car-
diotoxic effects. Adverse effects reported with SSRIs
include dry mouth and gastrointestinal disturbances
such as nausea, vomiting, dyspepsia, constipation, and
diarrhoea. Anorexia and weight loss may also occur.
Neurological adverse effects have included either
anxiety, restlessness, nervousness, and insomnia, or
drowsiness and fatigue; headache, tremor, dizziness,
seizures, hallucinations, confusion, agitation, extrapy-
ramidal effects, depersonalisation, mania, panic at-
tacks, sexual dysfunction, and symptoms suggestive of
a serotonin syndrome (p.416) have also occurred. The
concern that SSRIs may be associated with increased
suicidal ideation is discussed under Effects on Mental
State, below. 
Excessive sweating, pruritus, skin rashes, alopecia,
photosensitivity, and urticaria have also been reported.
Angioedema and anaphylactoid reactions have oc-
curred. In some patients who have developed rashes
while taking fluoxetine, systemic hypersensitivity re-
actions involving the lungs, kidneys, or liver, and pos-
sibly related to vasculitis, have developed; it has there-
fore been advised that fluoxetine therapy should be
stopped in any patient who develops a skin rash. 
Hyponatraemia, possibly due to inappropriate secre-
tion of antidiuretic hormone, has been associated with
the use of antidepressants, particularly in the elderly.
Hyperprolactinaemia and galactorrhoea have oc-
curred, as have changes in blood sugar, in patients re-
ceiving SSRIs. 
Arthralgia and myalgia have been reported and there
have also been cases of orthostatic hypotension, yawn-
ing, urinary retention, and abnormal vision including
blurred vision and mydriasis. Abnormal liver function
tests have been reported rarely. SSRIs have occasional-
ly been associated with bleeding disorders such as
ecchymosis and purpura and other effects on the blood. 
In overdosage nausea, vomiting, and excitation of the
CNS are considered to be prominent features; death
has been reported.
Incidence of adverse effects. In June 1992 the UK CSM had
received 1236 reports of adverse effects with fluvoxamine (from
about 280 000 prescriptions) compared with 2422 for fluoxetine
(from about 480 000 prescriptions).1 The overall patterns of ad-
verse effects were similar but dermatological reactions were
more likely with fluoxetine and gastrointestinal reactions with
fluvoxamine. Reports of attempted suicide increased after ad-
verse publicity about SSRIs in 1990, and the number of reports
per million prescriptions were similar for the 2 drugs (25 for
fluoxetine and 20 for fluvoxamine); at that time such figures
were not considered disconcerting given that features of depres-
sion, including attempted suicide, can worsen after the introduc-
tion of any antidepressant (see also Effects on Mental State, be-
low). A later review2 by the CSM of the 5 SSRIs available in the
UK (citalopram, fluoxetine, fluvoxamine, paroxetine, and sertra-
line) found that the SSRIs were broadly similar with respect to
their safety profile. A list of adverse reactions common to all
SSRIs was provided. 
A review3 of 1861 adverse reactions to citalopram, fluoxetine,
fluvoxamine, paroxetine, or sertraline reported to the Swedish
Adverse Drug Reactions Advisory Committee found that the
most commonly reported reactions were neurological (22.4% of
all reports), psychiatric (19.5%), and gastrointestinal (18.0%).
Compared with other SSRIs, gastrointestinal symptoms were
more common with fluvoxamine, psychiatric symptoms with
sertraline, and dermatological symptoms with fluoxetine. 
A more recent meta-analysis4 has compared the adverse effect
profile of fluoxetine with other antidepressants including the tri-
cyclics and other SSRIs. The overall risk of any adverse effect
with fluoxetine was less than that for the tricyclic antidepres-
sants; however, there was no difference in risk when fluoxetine
was compared with other SSRIs. When considering individual
adverse reactions, fluoxetine was more likely to cause activating
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392   Antidepressants
effects such as insomnia, agitation, tremor, and anxiety, and gas-
trointestinal disturbances such as nausea, vomiting, diarrhoea,
weight loss, and anorexia than other antidepressants. In contrast,
the tricyclics were associated with a greater risk of sedation, an-
timuscarinic effects (such as dry mouth, dizziness, and blurred
vision), constipation, and weight gain, than fluoxetine.
1. CSM. Safety of fluoxetine (Prozac): comparison with fluvoxam-

ine (Faverin). Current Problems 34 1992. Also available at:
http://www.mhra.gov.uk/home/idcplg?IdcService=GET_FILE&
dDocName=CON2024452&RevisionSelectionMethod=
LatestReleased (accessed 04/08/08) 

2. CSM/MCA. Selective serotonin reuptake inhibitors (SSRIs).
Current Problems  2000; 26:  11–12. Also available at:
http://www.mhra.gov.uk/home/idcplg?IdcService=GET_FILE&
dDocName=CON007460&RevisionSelect ionMethod=
LatestReleased (accessed 27/11/05) 

3. Spigset O. Adverse reactions of selective serotonin reuptake in-
hibitors: reports from a spontaneous reporting system. Drug
Safety 1999; 20: 277–87. 

4. Brambilla P, et al. Side-effect profile of fluoxetine in comparison
with other SSRIs, tricyclic and newer antidepressants: a meta-
analysis of clinical trial data. Pharmacopsychiatry 2005; 38:
69–77.

Effects on the blood. Abnormalities in platelet aggregation
were associated with fluoxetine given to a severely underweight
patient.1 Platelet activity returned to normal when fluoxetine was
stopped. Fluoxetine was also suspected of being the cause of
bruising in a patient whose blood clotting parameters were with-
in normal limits.2 Purpura and bruising have been reported to be
the commonest adverse blood effects associated with fluoxetine,
paroxetine, or sertraline although cases of thrombocytopenia
have been recorded for all three antidepressants.3 The suggested
mechanism was inhibition of uptake of serotonin into platelets,
thereby disrupting platelet aggregation; caution was recom-
mended when treating patients with a history of bleeding disor-
ders with SSRIs. However, a subsequent cohort study based on
prescription-event monitoring provided only weak evidence of a
link between the use of SSRIs and the development of bleeding
disorders.4 A similar study5 found no evidence of a major in-
creased risk of intracranial haemorrhage with the use of SSRIs,
although smaller increases in risk could not be ruled out. 
For mention of a possibly increased risk of gastrointestinal
bleeding, see Effects on the Gastrointestinal Tract, below.
1. Alderman CP, et al. Abnormal platelet aggregation associated

with fluoxetine therapy. Ann Pharmacother 1992; 26: 1517–19. 
2. Pai VB, Kelly MW. Bruising associated with the use of fluoxet-

ine. Ann Pharmacother 1996; 30: 786–8. 
3. Anonymous. Bruising and bleeding with SSRIs. Aust Adverse

Drug  Re ac t  Bu l l  1998 ;  17:  10 .  A l so  av a i l a b le  a t :
http://www.tga.gov.au/adr/aadrb/aadr9808.pdf (accessed
14/08/08) 

4. Layton D, et al. Is there an association between selective serot-
onin reuptake inhibitors and risk of abnormal bleeding? Results
from a cohort study based on prescription event monitoring in
England. Eur J Clin Pharmacol 2001; 57: 167–76. 

5. de Abajo FJ, et al. Intracranial haemorrhage and use of selective
serotonin reuptake inhibitors. Br J Clin Pharmacol 2000; 50:
43–7.

Effects on the cardiovascular system. SSRIs are not asso-
ciated with the same degree of cardiotoxicity as the tricyclic anti-
depressants (see p.376), although orthostatic hypotension has
been reported in some patients. A decrease in heart rate with
ECG changes has been noted with fluvoxamine. However, a
study1 on long-term fluvoxamine treatment in 311 patients fol-
lowed for 1 year revealed no significant effect on ECG findings
compared with patients given placebo. 
Concern over the use of sertraline in patients with coronary heart
disease was raised after a report2 of a 53-year-old man with a
history of coronary heart disease who experienced attacks of sud-
den precordial chest pain on starting treatment with sertraline.
The pain responded to glyceryl trinitrate. The manufacturers3

pointed out that there had been no ECG changes confirming an
ischaemic origin of the disorder in this patient and that in studies
sertraline had had no demonstrable clinical effects on intraven-
tricular conduction or ECG intervals. Furthermore, no significant
changes in cardiovascular indices had been recorded in patients
who had taken overdoses of up to 6 g of sertraline. It was sug-
gested that this might have been an effect on the gastrointestinal
tract possibly at the oesophageal level.
1. Hochberg HM, et al. Electrocardiographic findings during ex-

tended clinical trials of fluvoxamine in depression: one years ex-
perience. Pharmacopsychiatry 1995; 28: 253–6. 

2. Iruela LM. Sudden chest pain with sertraline. Lancet 1994; 343:
1106. 

3. Berti CA, Doogan DP. Sudden chest pain with sertraline. Lancet
1994; 343: 1510–11.

Effects on the cerebrovascular system. There have been
rare reports of cerebral ischaemic events associated with the use
of SSRIs. In one case1 a 57-year-old man receiving long-term
treatment for atrial fibrillation and hypercholesterolaemia pre-
sented with a facial droop and slurred speech 3 days after starting
paroxetine 20 mg twice daily. Symptoms resolved after antico-
agulant therapy and stopping paroxetine but recurred when par-
oxetine was reintroduced at a dose of 10 mg twice daily. Paroxe-
tine was stopped and no further episodes had occurred within 4
months at follow-up. 

For a report that there is no major increased risk of intracranial
haemorrhage associated with the SSRIs, see Effects on the
Blood, above.
1. Manos GH, Wechsler SM. Transient ischemic attack reported

with paroxetine use. Ann Pharmacother 2004; 38: 617–20.

Effects on the endocrine system. The syndrome of inappro-
priate antidiuretic hormone secretion (SIADH) with hyponatrae-
mia has been reported in patients receiving antidepressants. The
UK CSM, commenting on reports it had received of hyponatrae-
mia associated with antidepressants (fluoxetine, paroxetine, lofe-
pramine, clomipramine, and imipramine), considered that it was
likely to occur with any antidepressant, and usually involved eld-
erly patients.1 However, the results of a later study2 have suggest-
ed that cases are more likely to occur with serotonergic antide-
pressants such as the SSRIs, clomipramine, and venlafaxine.
Case reports of hyponatraemia in 16 patients treated with SSRIs
have been summarised.3 A further review4 of reports on 15 pa-
tients with hyponatraemia with SIADH induced by fluoxetine
(12 cases), fluvoxamine (2 cases), and paroxetine (1 case)
showed that the risk was greatest during the early treatment
phase. This is borne out by single-case reports5-12 of hyponatrae-
mia with SIADH in elderly patients receiving either citalopram,
paroxetine, or sertraline. A retrospective study13 of hyponatrae-
mia associated with either fluoxetine or paroxetine use also
showed the early onset of the condition and identified low body-
weight as being another risk factor for developing hyponatrae-
mia. Not unexpectedly, replacing one SSRI with another has re-
sulted in a recurrence of hyponatraemia; however, in one re-
port,14 the symptoms of hyponatraemia did not recur until about
16 months after switching SSRIs. 
SSRI-associated hyperprolactinaemia has been reported.15 Lac-
tation and raised prolactin levels occurred in a teenager 3 days
after fluoxetine was added to her existing therapy which included
pimozide. Stopping fluoxetine had no effect on lactation, which
only ceased after withdrawing pimozide. In another report,16 hy-
perprolactinaemia and galactorrhoea in an elderly woman re-
ceiving fluoxetine resolved on stopping the drug. 
Gynaecomastia, unrelated to prolactin concentrations, was asso-
ciated with the start of fluoxetine therapy in a 49-year-old man.
Symptoms subsided 10 months after withdrawing fluoxetine.17 
Although SSRIs may be favoured for the management of depres-
sion in patients with diabetes, there is some evidence that sertra-
line and fluoxetine can induce hypoglycaemia.18,19 Licensed
product information for other SSRIs also warns of similar risks
with these products.
1. CSM/MCA. Antidepressant-induced hyponatraemia. Current

Problems  1994;  20:  5–6.  Also avai lab le  a t :  h t tp : / /
www.mhra.gov.uk/home/idcplg?IdcService=GET_FILE&
dDocName=CON2015616&RevisionSelectionMethod=
LatestReleased (accessed 04/08/08) 

2. Movig KLL, et al. Serotonergic antidepressants associated with
an increased risk for hyponatraemia in the elderly. Eur J Clin
Pharmacol 2002; 58: 143–8. 

3. Spigset O, Hedenmalm K. Hyponatraemia and the syndrome of
inappropriate antidiuretic hormone secretion (SIADH) induced
by psychotropic drugs. Drug Safety 1995; 12: 209–25. 

4. Canadian Medical Association. Hyponatraemia and selective
serotonin reuptake inhibitors. Can Med Assoc J 1996; 154: 63. 

5. Bluff DD. SIADH in a patient receiving sertraline. Ann Intern
Med 1995; 123: 811. 

6. Adverse Drug Reactions Advisory Committee. Selective serot-
onin reuptake inhibitors and SIADH. Med J Aust 1996; 164:
562. 

7. Kessler J, Samuels SC. Sertraline and hyponatremia. N Engl J
Med 1996; 335: 524. 

8. Robinson D, et al. SIADH—compulsive drinking or SSRI influ-
ence? Ann Pharmacother 1996; 30: 885. 

9. Monmany J, et al. Syndrome of inappropriate secretion of anti-
diuretic hormone induced by paroxetine. Arch Intern Med 1999;
159: 2089–90. 

10. Odeh M, et al. Severe life-threatening hyponatremia during par-
oxetine therapy. J Clin Pharmacol 1999; 39: 1290–1. 

11. Barclay TS, Lee AJ. Citalopram-associated SIADH. Ann Phar-
macother 2002; 36: 1558–63. 

12. Flores G, et al. Severe symptomatic hyponatremia during citalo-
pram therapy–a case report. BMC Nephrol 2004; 5: 2. 

13. Wilkinson TJ, et al. Incidence and risk factors for hyponatrae-
mia following treatment with fluoxetine or paroxetine in elderly
people. Br J Clin Pharmacol 1999; 47: 211–17. 

14. Arinzon ZH, et al. Delayed recurrent SIADH associated with
SSRIs. Ann Pharmacother 2002; 36: 1175–7. 

15. Arya DK, et al. Lactation associated with fluoxetine treatment.
Aust N Z J Psychiatry 1995; 29: 697. 

16. Peterson MC. Reversible galactorrhea and prolactin elevation
related to fluoxetine use. Mayo Clin Proc 2001; 76: 215–16. 

17. Sahin M, et al. A possible case of gynecomastia with fluoxetine.
Ann Pharmacother 2005; 39: 1369. 

18. Deeg MA, Lipkin EW. Hypoglycemia associated with the use of
fluoxetine. West J Med 1996; 164: 262–3. 

19. Pollak PT, et al. Sertraline-induced hypoglycemia. Ann Phar-
macother 2001; 35: 1371–4.

Effects on the eyes. Symptoms of glaucoma that developed in
a patient receiving fluoxetine subsided within 2 days of drug
withdrawal.1 Similar symptoms have been reported with citalo-
pram,2 fluvoxamine,3 paroxetine,2,4 and sertraline.2 In some cas-
es, the SSRI may have aggravated pre-existing glaucoma.2,3 In-
tra-ocular pressure after doses of fluoxetine was recorded in 20
patients in a placebo-controlled crossover double-blind study.5
Significant increases were found in all patients 2 hours after re-
ceiving fluoxetine by mouth; some patients still had raised intra-
ocular pressure after 8 hours. A review of case reports document-
ing SSRI-associated changes in intra-ocular pressure concluded
that such changes were difficult to predict;6 however, it was rec-

ommended that those with risk factors for glaucoma, such as eld-
erly patients with a family history, should be considered for oph-
thalmic consultations before starting an SSRI and regularly
throughout treatment. 
Anisocoria (uneven pupillary dilatation) has been reported7 in a
patient taking paroxetine and in another taking sertraline. It was
noted that the UK CSM had received 21 reports of mydriasis as-
sociated with paroxetine but it appeared that noticeably asym-
metrical mydriasis as seen in these 2 patients had not previously
been reported.
1. Ahmad S. Fluoxetine and glaucoma. DICP Ann Pharmacother

1991; 25: 436. 
2. Anonymous. SSRIs and increased intraocular pressure. Aust Ad-

verse Drug React Bull 2001; 20: 3. Also available at:
http://www.tga.gov.au/adr/aadrb/aadr0102.pdf (accessed
14/08/08) 

3. Jiménez-Jiménez FJ, et al. Aggravation of glaucoma with flu-
voxamine. Ann Pharmacother 2001; 35: 1565–6. 

4. Eke T, Carr S. Acute glaucoma, chronic glaucoma, and serot-
oninergic drugs. Br J Ophthalmol 1998; 82: 976–7. 

5. Costagliola C, et al. Fluoxetine oral administration increases in-
traocular pressure. Br J Ophthalmol 1996; 80: 678. 

6. Costagliola C, et al. SSRIs and intraocular pressure modifica-
tions: evidence, therapeutic implications and possible mecha-
nisms. CNS Drugs 2004; 18: 475–84. 

7. Barrett J. Anisocoria associated with selective serotonin re-
uptake inhibitors. BMJ 1994; 309: 1620.

Effects on the gastrointestinal tract. A case-control study1

suggested that treatment with SSRIs produced a moderately in-
creased risk of upper gastrointestinal bleeding (adjusted relative
risk 3.0). The risk was greatly increased if SSRIs were given with
NSAIDs (relative risk 15.6). Treatment with SSRIs did not ap-
pear to increase the risk of ulcer perforation. The absolute risk of
bleeding was estimated at one case per 8000 prescriptions, a risk
similar to that of low-dose ibuprofen. A more recent cohort
study2 found a similar increase in risk. However, others have
questioned whether such an association exists.3 
A retrospective cohort study4 in elderly patients found that there
was an increasing risk of upper gastrointestinal bleeding as the
extent of inhibition of serotonin reuptake by the antidepressant
used increased. The effect was considered to be clinically impor-
tant for patients with a high risk of such bleeding, namely the
very elderly and those with a history of previous upper gastroin-
testinal bleeding. 
Some5 consider that gastroprotection is unlikely to be justified in
those given SSRIs alone and furthermore there are no studies to
suggest that gastroprotective drugs reduce the risk of SSRI-asso-
ciated haemorrhage. However, it has been recommended5 that
such protection should be considered when SSRIs and NSAIDs
are used together because of the increased risk.
1. de Abajo FJ, et al. Association between selective serotonin re-

uptake inhibitors and upper gastrointestinal bleeding: population
based case-control study. BMJ 1999; 319: 1106–9. 

2. Dalton SO, et al. Use of selective serotonin reuptake inhibitors
and risk of upper gastrointestinal tract bleeding: a population-
based cohort study. Arch Intern Med 2003; 163: 59–64. 

3. Dunn NR, et al. Association between SSRIs and upper gastroin-
testinal bleeding. BMJ 2000; 320: 1405–6. 

4. van Walraven C, et al. Inhibition of serotonin reuptake by anti-
depressants and upper gastrointestinal bleeding in elderly pa-
tients: retrospective cohort study. BMJ 2001; 323: 655–8. 

5. Paton C, Ferrier IN. SSRIs and gastrointestinal bleeding. BMJ
2005; 331: 529–30.

Effects on the hair. A report1 on 2 patients who had hair loss
associated with the use of fluoxetine noted 4 other published cas-
es and stated that, up to the end of 1991, the US manufacturers
had received 498 reports of fluoxetine-associated alopecia.
1. Ogilvie AD. Hair loss during fluoxetine treatment. Lancet 1993;

342: 1423.

Effects on the liver. Acute hepatitis occurred in 2 patients after
several months of fluoxetine treatment;1 it was noted that 5 other
cases of acute hepatitis with fluoxetine had been reported. 
Abnormal liver function tests were seen in a patient after a sui-
cide attempt with sertraline and cefalexin.2 The patient was then
started on venlafaxine but, again abnormal liver function tests
were noted. When these abnormal values had decreased, sertra-
line was restarted at therapeutic doses, with a subsequent in-
crease in liver function tests. Values returned to normal once all
medications were stopped. Auto-immune hepatitis has been re-
ported after therapeutic doses of sertraline;3 rechallenge in this
case was also positive. 
Hepatotoxicity has also been rarely associated with citalopram4

and with paroxetine use.5
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Proc 1999; 74: 692–4. 
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and venlafaxine ingestion. Ann Pharmacother 1999; 33: 381–2. 
3. Persky S, Reinus JF. Sertraline hepatotoxicity: a case report and

review of the literature on selective serotonin reuptake inhibitor
hepatotoxicity. Dig Dis Sci 2003; 48: 939–44. 

4. López-Torres E, et al. Hepatotoxicity related to citalopram. Am
J Psychiatry 2004; 161: 923–4. 

5. Azaz-Livshits T, et al. Paroxetine associated hepatotoxicity: a
report of 3 cases and a review of the literature. Pharmacopsychi-
atry 2002; 35: 112–15.

Effects on mental state. As early as 1990 there was concern
that the SSRIs increased the risk of suicidal ideation after the
publication of a case series of such events with fluoxetine.1
Meta-analyses2,3 performed around that time (criticism of statis-
tical power notwithstanding4) did not confirm an increased risk
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and this was supported by the results of prescription-event mon-
itoring.5 Nevertheless, reports of suicidal ideation as well as sui-
cide and self-harm have continued to be published for the SSRIs
and the issue remains controversial. A subsequent meta-
analysis6 of 702 randomised controlled studies found an in-
creased risk for attempted suicide in those taking SSRIs when
compared with placebo but not when compared with tricyclic
antidepressants. 
Risk analysis of suicidal behaviour with any antidepressant is
confounded by the rarity of suicide even in patients with depres-
sion, and by the possibility that such behaviour is a manifestation
of the underlying depression. Furthermore, the more favourable
safety profile of the SSRIs, particularly in overdosage (see De-
pression, p.373), when compared to the older MAOIs and tricy-
clic antidepressants may have resulted in the SSRIs being pre-
scribed to those patients at greater risk of suicidal behaviour. 
In 2003, the UK CSM established an Expert Working Group to
address increasing public concerns regarding the safety of the
SSRIs. The serotonergic antidepressants venlafaxine and mirta-
zapine were also included and the conclusions given below also
apply to these drugs. In its final report7 issued in December 2004,
the Working Group concluded that the risk of suicide may in-
crease in the early stages of treatment for depression in adults
and consequently careful and frequent monitoring is important,
particularly if a patient has worsening of symptoms or new
symptoms after starting therapy. However, the Working Group
noted that increases in the prescribing of SSRIs have not been
associated with an increase in suicide rates, although they ac-
knowledged that the interpretation of these findings was difficult.
They could not rule out that there might be a modest increase in
the risk of suicidal ideation and self-harm with the SSRIs when
compared with placebo. However, there was insufficient evi-
dence from clinical trials to determine any differences between
the SSRIs as a group, or between the SSRIs and other antidepres-
sants regarding the risk of suicidal behaviour; evidence from the
General Practice Research database has suggested that there is no
increased risk of such behaviour with the SSRIs when compared
with the tricyclic antidepressants. The Working Group also con-
cluded that the evidence for a relationship between suicidal be-
haviour and a change in dose was not robust; however, patients
should be monitored for any new symptoms or worsening of dis-
ease around the time of any dose change. 
The Expert Working Group of the CSM has also commented7 on
the use of SSRIs in young adults. They concluded that although
there was no clear evidence of an increased risk of self-harm or
suicidal thoughts in young adults of 18 years or over, such pa-
tients have a higher background risk of suicidal behaviour than
older adults and consequently those treated with SSRIs should be
closely monitored. Furthermore, the results of a meta-analysis
undertaken by the FDA found that although the overall risk of
suicide was not increased in adult patients receiving antidepres-
sants, there was a non-significant trend toward increased risk
with younger age. The FDA considered the trend sufficiently
convincing to warn that, like children and adolescents, young
adults aged between 18 and 24 years treated with antidepressants
of any type may be at increased risk of suicidal thinking and be-
haviour.8 
In 2003 the CSM recommended (on the basis of their Expert
Working Group’s finding) that paroxetine should not be used to
treat depressive illness in children under 18 years old. Data
from studies received by CSM in May 2003 failed to show that
paroxetine was effective in depressive illness in this age group
and indicated that the risk of harmful outcome, including self-
harm and potentially suicidal behaviour, was 1.5 to 3.2 times
greater in those who received paroxetine when compared with
placebo.9 Following a further review,10 the CSM extended their
recommendation to include the SSRIs citalopram, escitalopram,
and sertraline; subsequent analysis had also associated these anti-
depressants with an unfavourable risk to benefit ratio in the treat-
ment of depression in children under 18. The CSM also included
fluvoxamine in their recommendation as its risk to benefit ratio
was unassessable. Fluoxetine was not included and the CSM ac-
knowledged that clinical trials had shown a favourable risk to
benefit ratio for fluoxetine in the treatment of depression in
young patients. The European Medicines Agency (EMEA) has
also recommended that serotonergic antidepressants, including
the SSRIs, should not be used in children and adolescents except
within their approved indications,11 but considered12 that studies
with fluoxetine in children and adolescents have shown a posi-
tive effect that outweighs any potential risks, and recommended
that it should be licensed for use where needed, as an adjunct to
psychological therapies in children from 8 years of age. 
The FDA have not issued advice contra-indicating the use of
these antidepressants in those under 18 years old in the USA,
although they have stressed that all patients, including adoles-
cents and children, should be closely monitored for worsening
depression or suicidal behaviour, especially at the beginning of
treatment.13 They also comment that, apart from fluoxetine, the
SSRIs are not licensed in the USA for the treatment of depression
in young patients. 
The use of SSRIs has been associated with the development of
akathisia, restlessness, and psychomotor agitation such as an
inability to sit or stand still, particularly in the first few weeks of
treatment.14 In some patients these symptoms have precipitated
suicidal behaviour. However, the Expert Working Group of the

CSM considered that it was not possible to draw any conclusions
on the link between the development of these symptoms and the
risk of suicidal behaviour, as such data were not included in the
majority of cases.7 
There have been suggested links between the use of fluoxetine
and irritability, hostility, and aggression.15 However, one
review16 noted that an unpublished analysis had indicated that
patients taking fluoxetine for a variety of disorders were not
more likely to be aggressive than those taking placebo. Prescrip-
tion-event monitoring has also found no evidence to suggest that
fluoxetine increases the frequency of aggression.5 
Initiation of antidepressant therapy with paroxetine or sertraline
has been associated with either worsening or a new onset of
flashback syndrome in 2 patients with a history of lysergide
abuse.17 
There have been isolated reports of memory loss associated with
the use of SSRIs.18 
For further effects on mental function, see also under Withdrawal
and under Mania in Precautions, below.
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Effects on sexual function. Sexual dysfunction is often noted
in patients with depression and may be due to their antidepres-
sant medication or to the disease itself. Complaints include a de-
crease in or loss of libido, delayed ejaculation, erectile difficulty,
or anorgasmia in men;1 loss of libido, delayed orgasm, or anor-
gasmia have been reported in women.1,2 Early identification is
important since drug-induced sexual dysfunction is a common
cause of non-compliance; in addition, it may adversely affect the
quality of life of patients and hamper their recovery.3,4 
It has been considered that sexual dysfunction occurs in up to
1.9% of patients taking fluoxetine, with impotence or ejaculatory
problems occurring in less than 1% of patients.5 However, these
figures, which were based on information supplied by the US
manufacturer, have been disputed6,7 and the incidence of sexual
dysfunction may be higher than the manufacturer’s data suggest.
Earlier studies and anecdotal reports quoted rates of 7.8 to 75%
for sexual dysfunction with fluoxetine but it appears that only
small numbers of men were studied.8 A later review9 also esti-
mated the incidence of SSRI-induced sexual dysfunction at be-
tween 10 and 75%. 

The incidence of sexual dysfunction may differ between types of
antidepressants. A large, observational study3 found the rate of
sexual dysfunction to be higher with the SSRIs (citalopram,
fluoxetine, paroxetine, and sertraline) and the SNRI venlafaxine
than with bupropion or nefazodone. However, no significant dif-
ference in rate was found among the SSRIs as a group. The study
also identified other risk factors for developing sexual dysfunc-
tion which included increasing age, the use of high doses, and
use with other medications. Gender, race, and length of treatment
were not associated with an increased risk. 
Suggested1,4,10 strategies for managing SSRI-induced sexual
dysfunction include reducing the dosage of the SSRI or altering
the timing of doses, or changing to another antidepressant. In
some cases tolerance may develop, particularly if the dysfunc-
tion occurred early in treatment. One small study11 has indicated
that spontaneous improvement may occur even up to 6 months
after the start of therapy.11 Evidence of efficacy for drug treat-
ments is mainly anecdotal. Cyproheptadine seems to have been
tried most often, but the SSRI may become less effective (see
Antihistamines, under Interactions, below) and patients should
be monitored for worsening symptoms of depression. 
The effects of the SSRIs on sexual function have been studied as
a potential form of treatment for men with premature ejaculation
(see Sexual Dysfunction in Uses, below).
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Effects on the skin. Toxic epidermal necrolysis developed in a
16-year-old girl 8 days after beginning fluvoxamine therapy.1
Other drugs, which included metoclopramide, clorazepate, and
clomipramine were discounted as possible causes. 
Amitriptyline and fluoxetine have been implicated in the devel-
opment of atypical cutaneous lymphoid hyperplasia in 8 pa-
tients, 7 of whom either had an underlying immunosuppressant
systemic disease or were also receiving immunomodulatory
drugs.2 The lesions improved or resolved on stopping the antide-
pressant, although in some patients other factors may have con-
tributed to the improvement. 
Bullous pemphigoid induced by fluoxetine has been reported in
a 75-year-old woman.3 Spontaneous resolution followed within
3 weeks of stopping the drug. 
Paroxetine treatment has been associated with the development
of cutaneous vasculitis, which involved several fingers, in a 20-
year-old woman;4 rechallenge was positive. On both occasions
the patient recovered when paroxetine was withdrawn. 
A severe bullous reaction with full-thickness skin necrosis has
been reported in a 48-year-old woman after 6 months of treat-
ment with sertraline.5 The lesions required extensive skin grafts
and recovery was prolonged, with drug-induced scleroderma de-
veloping in the affected area.
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Epileptogenic effect. Generalised seizures have been reported
in 2 patients with no history of seizures after starting fluoxetine
therapy.1,2 Although convulsions have been noted in patients tak-
ing fluvoxamine (see Incidence of Adverse Effects, p.399), a
small clinical study involving 35 depressed epileptic patients3

found no change in the number of seizures or in their nature
when fluvoxamine was given in doses of up to 200 mg daily.
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Extrapyramidal effects. Extrapyramidal effects, such as tics1

and akathisia,2,3 have been reported with fluoxetine. By 1993, the
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UK CSM had received 39 reports of extrapyramidal reactions
with paroxetine including 15 of dystonia of the face and mouth.4
Although extrapyramidal effects might occur with other SSRIs,
orofacial dystonias appeared to be more common with paroxet-
ine. However, evidence from monitoring prescriptions within the
UK showed that the overall incidence of extrapyramidal effects
was the same for paroxetine as for other SSRIs.5 Orofacial dys-
tonias (teeth clenching) or dyskinesias (teeth grinding), resulting
in severe damage to teeth and gums in many cases, have been
reported6 in 6 patients receiving fluoxetine, fluvoxamine, parox-
etine, or sertraline. The authors concluded that these adverse ef-
fects were not specific for any particular SSRI. Analysis of spon-
taneous adverse reaction reports received by the national
pharmacovigilance centre in The Netherlands found that there
had been 41 reports of extrapyramidal effects associated with the
SSRIs over a period of nearly 15 years;7 parkinsonism and dys-
tonia were the most frequently reported effects. Over the same
time period, 14 reports had been received in total for other anti-
depressants. The authors commented that the results might be
biased by the selective reporting of adverse reactions to the SSRIs. 
Dyskinesia associated with withdrawal of citalopram and risperi-
done has been reported in a patient.8 
The onset of akathisia may be linked to suicidal ideation; for fur-
ther details, see Effects on Mental State, above.
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Hypersensitivity. Hypersensitivity reactions to SSRIs are well
documented. Interestingly, despite structural dissimilarities,
there have been a few reports of cross-sensitivity between SSRIs.
A young man who had previously developed a maculopapular
rash while taking paroxetine suffered a similar reaction after
starting sertraline;1 both episodes resolved after the SSRI was
withdrawn.
1. Warnock CA, Azadian AG. Cross-sensitivity between paroxetine

and sertraline. Ann Pharmacother 2002; 36: 631–3.

Hyponatraemia. See Effects on the Endocrine System, above.
Overdosage. SSRIs are generally regarded as being less toxic
in overdosage than tricyclic antidepressants or MAOIs. A
review1 of SSRI overdosage, covering the period 1985 to 1997,
noted that there had been remarkably few fatal overdoses when
taken alone. Moderate overdoses (up to about 30 times the usual
daily dose) were generally associated with minor symptoms at
most; only at very high doses (more than 75 times the usual daily
dose) did more serious effects such as seizures, ECG abnormali-
ties, and decreased consciousness tend to occur. Toxicity was
greatly increased, however, when overdoses of SSRIs were taken
with alcohol or other drugs. There was no evidence of a differ-
ence in the various SSRIs with respect to safety in overdosage.
The results of a more recent cohort study2 have also confirmed
the relative safety of the SSRIs in overdosage. However, the
study also found that citalopram was potentially more cardiotox-
ic than other SSRIs in overdose, causing significant prolongation
of the QT interval (see below). In addition, serotonin syndrome
was noted as being a common feature of SSRI overdosage al-
though in most cases symptoms were not severe or life-threaten-
ing. 
• Fatal overdose was reported with citalopram in 6 patients,3

although the suggested cause of death as cardiac dysfunction
rather than seizures was disputed.4 Nonetheless, cases2,5 of
cardiac abnormalities (including prolongation of the QT inter-
val) associated with citalopram overdose have continued to be
reported, and routine ECG monitoring may be necessary in
the management of overdosage. Some authors consider that a
metabolite, didemethylcitalopram, rather than citalopram it-
self, may be responsible for the cardiotoxicity seen with cita-
lopram overdose.5 At therapeutic doses, concentrations of di-
demethylcitalopram are much lower than those of citalopram
and, in general, significant cardiotoxicity is not seen; however,
in overdosage the amount of didemethylcitalopram may be
sufficient to induce cardiac conduction abnormalities. 

• A report involving 87 cases in which fluoxetine was taken in
overdosage without other drugs found that the main symp-
toms were tachycardia, drowsiness, tremor, and nausea and
vomiting.6 These were considered relatively minor, and were
of short duration, and supportive care was considered to be the
only intervention necessary. 

• Of 41 cases of self-poisoning with fluvoxamine, only one pa-
tient died and even here fluvoxamine was not implicated.7
Prolonged cerebral depression occurred in a patient after flu-
voxamine overdose,7 but this may have been due to an inter-
action with temazepam which the patient also took in over-
dose. 

• One hour after taking 2 g of sertraline in a suicide attempt a
42-year-old woman was flushed, angry, emotionally labile,
and easily distracted but not psychotic.8 Apart from watery
bowel movements recovery was mainly uneventful after treat-
ment with gastric lavage, oral activated charcoal with sorbitol,
and intravenous hydration. In another case,9 symptoms resem-
bling serotonin syndrome developed in a 51-year-old woman
after an overdose attempt with sertraline; it was believed that
the patient may have taken as much as 8 g of sertraline. She
recovered with supportive treatment. Abnormal liver function
tests have also been noted after a suicide attempt with sertra-
line (see Effects on the Liver, above). 

For a discussion of choice of antidepressant with respect to tox-
icity in overdosage, see under Depression, p.373.
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Treatment of Adverse Effects
Treatment of overdosage with an SSRI involves appro-
priate symptomatic and supportive therapy. Activated
charcoal may be given by mouth if the amount ingested
was large (see below) and treatment is within an hour
of ingestion. Dialysis, haemoperfusion, exchange
transfusion, and measures to increase urine production
are considered unlikely to be of benefit.
Activated charcoal. The UK Poisons Information Service
considers the benefit of gastric decontamination in the manage-
ment of overdosage with SSRIs to be uncertain. However, it is
suggested that oral activated charcoal may be considered if this
is given within 1 hour of ingestion and the quantity of SSRI ex-
ceeds the following amount: 
• citalopram: 5 mg/kg (adult); 5 mg/kg (child) 
• escitalopram: 2.5 mg/kg (adult); 2.5 mg/kg (child) 
• fluoxetine: 500 mg (adult); 5 mg/kg (child) 
• fluvoxamine: 1 g (adult); 100 mg (child) 
• paroxetine: 600 mg (adult); 5 mg/kg (child) 
• sertraline: 1 g (adult); 10 mg/kg (child)

Precautions
Because of their epileptogenic effect SSRIs should be
used with caution in patients with epilepsy or a history
of such disorders (and should be avoided if the epilepsy
is poorly controlled). Treatment should be stopped if
seizures develop or when there is an increase in seizure
frequency. Care is advised in patients receiving ECT as
prolonged seizures have occurred rarely. SSRIs should
also be used with caution in patients with cardiac dis-
ease or a history of bleeding disorders. Although SS-
RIs are preferred to tricyclics for the treatment of de-
pression in patients with diabetes, they may alter
glycaemic control and therefore caution is also war-
ranted in diabetic subjects. SSRIs should be used with
caution in patients with angle-closure glaucoma. 
Fluoxetine should be stopped in patients who develop
a rash since systemic effects, possibly related to vascu-
litis, have occurred in such patients. Fluoxetine under-
goes hepatic metabolism and should be used with cau-
tion and in reduced doses in patients with impaired
hepatic function. 
Patients should be closely monitored during early ther-
apy until significant improvement in depression is ob-
served because suicide is an inherent risk in depressed
patients. For further details, see under Depression,
p.373. For a discussion of the concern that SSRIs may

increase suicidal ideation, and concerns about their use
for depression in children and adolescents, see Effects
on Mental State in Adverse Effects, above. Suicidal
thoughts and behaviour may also develop during early
treatment with antidepressants for other disorders; the
same precautions observed when treating patients with
depression should therefore be observed when treating
patients with other disorders. If SSRIs are given for the
depressive component of bipolar disorder, mania may
be precipitated. Symptoms may also worsen during the
initial treatment of panic disorder with SSRIs. 
SSRIs may impair performance of skilled tasks and, if
affected, patients should not drive or operate machin-
ery. 
Some licensed product information recommends re-
duced or less frequent dosage of SSRIs for elderly pa-
tients. 
SSRIs should generally be withdrawn gradually to re-
duce the risk of withdrawal symptoms although this
may be unnecessary for fluoxetine because of its long
half-life.
Abuse. There have been occasional reports of individuals abus-
ing fluoxetine.1,2
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2. Tinsley JA, et al. Fluoxetine abuse. Mayo Clin Proc 1994; 69:
166–8.

Blood disorders. For a reference recommending cautious use
of SSRIs in patients with a history of bleeding disorders, see Ef-
fects on the Blood in Adverse Effects, above.
Breast feeding. The American Academy of Pediatrics1 consid-
ers that all antidepressants, including SSRIs (fluoxetine, fluvox-
amine, paroxetine, and sertraline) are drugs whose effect on
nursing infants is unknown but may be of concern. In addition,
most licensed drug information advises that SSRIs should be
avoided by the mother during breast feeding. 
• Citalopram and its metabolites have been detected in breast

milk; however, in one study, the plasma concentrations in ex-
posed infants were either very low or undetectable and no ad-
verse effects were reported.2 In another study, 3 out of 31
breast-fed infants whose mothers were taking citalopram had
adverse effects, specifically one case each of colic, decreased
feeding, and irritability.3 However, there was no significant in-
crease in the risk of adverse events in this group of infants
when compared with either infants of depressed mothers not
taking citalopram, or infants of healthy controls. 

• Symptoms of colic were reported4 in a 6-week-old infant
whose mother was taking fluoxetine 20 mg daily. The con-
centrations of fluoxetine and its active metabolite norfluox-
etine were 69 nanograms/mL and 90 nanograms/mL respec-
tively in breast milk, and 340 nanograms/mL and
208 nanograms/mL respectively in the infant’s plasma. The
infant’s symptoms resolved when he was formula fed. Post-
natal weight gain has been reduced in infants exposed to
fluoxetine during breast feeding, although in all cases the re-
duction was less than 2 standard deviations below the norm.5
In another report,6 several seizure-like episodes occurred in a
breast-fed infant whose mother was taking fluoxetine in addi-
tion to carbamazepine and buspirone; however, plasma drug
concentrations in the infant were significant only for fluoxet-
ine and norfluoxetine. In a study7 of 10 women taking fluoxe-
tine while breast feeding 11 infants, breast milk concentra-
tions of fluoxetine ranged from 17.4 to 293 nanograms/mL
and of norfluoxetine from 23.4 to 379.1 nanograms/mL. No
adverse effects were noted in the infants. Similar levels have
occurred in other breast-fed infants without any apparent
drug-induced adverse effects.8-10 Fluoxetine and norfluoxet-
ine were detected in the milk of 14 nursing women.11 Blood
samples were taken from 9 of the infants in the study, and of
these, fluoxetine was detected in the plasma of 5 and norfluox-
etine in 7. Although it was felt that many infants would toler-
ate the mean combined dose of fluoxetine and norfluoxetine
transmitted via breast milk in this study, there was considera-
ble interpatient variability in estimated infant dose and caution
should be exercised; neonates in particular exhibited higher
concentrations of norfluoxetine than older infants. Moreover,
since both fluoxetine and norfluoxetine have long half-lives,
neonates already exposed in utero may have an additional risk
of adverse effects during breast feeding. 

• The excretion of fluvoxamine into breast milk was studied12 in
a woman who had been receiving fluvoxamine maleate
100 mg twice daily for 2 weeks. The concentration of fluvox-
amine base 4.75 hours after a dose was 310 nanograms/mL in
maternal plasma and 90 nanograms/mL in breast milk. It was
estimated that an infant would ingest only 0.5% of the daily
maternal intake. It was considered that these data supported
the notion that the use of fluvoxamine by nursing mothers
posed little risk to the infant. A subsequent study13 found no
detectable drug levels in the plasma of breast-fed infants
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exposed to fluvoxamine; the authors suggested that fluvoxam-
ine was a reasonable choice for nursing mothers requiring
treatment for depression. 

• Although paroxetine was detected in measurable concentra-
tions in the breast milk of a group of 10 nursing mothers re-
ceiving paroxetine no adverse effects were reported in any of
their breast-fed infants.14 Paroxetine could not be detected in
the plasma of 7 of the 8 infants from whom samples were ob-
tained and in the other infant, concentrations were not quanti-
fiable. Another study involving 7 women suggested that the
dose of paroxetine to suckling infants would be 0.7 to 2.9% of
the weight-adjusted maternal dose.15 A later study13 also
found no detectable drug levels in the plasma of breast-fed in-
fants exposed to paroxetine; the authors suggested that parox-
etine was a reasonable choice for nursing mothers requiring
treatment for depression. In a prospective cohort study, weight
gain at 6 and 12 months of age in infants whose mothers took
paroxetine during breast feeding was not adversely affected
when compared with the infants of mothers who either did not
breast feed or breast fed without taking any drugs during lac-
tation;16 in addition, there was no difference in reaching the
usual developmental milestones between the infants of the 3
groups. 

• Plasma concentrations of sertraline were undetectable in a
breast-fed infant despite the presence of concentrations in the
mother’s breast milk ranging from 8.8 to 43 nanograms/mL
over a 24-hour period.17 However, the authors pointed out that
metabolite levels were not measured and that sertraline may
have been present in the infant at a concentration below the
level of sensitivity of the assay. Other studies13,18-21 have de-
tected desmethylsertraline in breast milk, which was also de-
tected in the plasma of some of the infants in a number of the
studies13,18,20,21 but not all.19 The authors of at least one study13

suggested that sertraline was a reasonable choice for nursing
mothers requiring treatment for depression. In addition, some
authors recommend expressing and discarding breast milk 8
to 9 hours after a maternal dose, when levels of desmethylser-
traline and sertraline are maximal, in order to significantly re-
duce infant exposure to sertraline.21
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Children. SSRIs are associated with an increased risk of poten-
tially suicidal behaviour when used for the treatment of depres-
sion in children and adolescents under 18 years old; for further
details, see under Effects on Mental State, above.
Diabetes mellitus. A patient with type 1 diabetes mellitus ex-
perienced a loss of hypoglycaemic awareness following the start
of treatment with fluoxetine.1 Awareness returned on tapered
withdrawal of fluoxetine. Changes in blood sugar concentrations
may occur in patients with diabetes treated for depression with

SSRIs (see also Effects on the Endocrine System, above); how-
ever, these may represent an improvement in glycaemic control.2
1. Sawka AM, et al. Loss of hypoglycemia awareness in an adoles-

cent with type 1 diabetes mellitus during treatment with fluoxe-
tine hydrochloride. J Pediatr 2000; 136: 394–6. 

2. Lustman PJ, et al. Fluoxetine for depression in diabetes: a rand-
omized double-blind placebo-controlled trial. Diabetes Care
2000; 23: 618–23.

Driving. While affective disorders probably adversely affect
driving skill,1,2 treatment with antidepressants can also be haz-
ardous,1 although patients may be safer drivers with medication
than without.2 Impairment of performance is largely related to
sedative and antimuscarinic effects. These are more pronounced
with older antidepressants such as the tricyclic antidepressants
than with the SSRIs, but a comparative study3 of fluoxetine (an
SSRI) and dosulepin (a tricyclic) in healthy subjects showed a
similar but apparently small potential for impairing psychomotor
and driving performance. A later epidemiological study4 was
unable to confirm any increased risk of road-traffic accidents in
those drivers receiving tricyclic antidepressants or SSRIs. 
In the UK, the Driver and Vehicle Licensing Authority5 consid-
ers that drugs such as SSRIs may have fewer adverse effects on
drivers than antidepressants with pronounced antimuscarinic or
antihistaminic adverse effects, such as tricyclic antidepressants.
However, all drugs acting on the CNS can impair alertness, con-
centration, and driving performance, particularly at the start of
treatment or when the dose is increased; driving must cease if
patients are adversely affected. Patients with severe depressive
illnesses complicated by significant memory or concentration
problems, agitation, behavioural disturbances, or suicidal
thoughts should also cease driving pending the outcome of med-
ical enquiry.
1. Ashton H. Drugs and driving. Adverse Drug React Bull 1983;
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formance. Br J Hosp Med 1986; 35: 193–5. 
3. Ramaekers JG, et al. A comparative study of acute and subchron-
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397–404. 

4. Barbone F, et al. Association of road-traffic accidents with ben-
zodiazepine use. Lancet 1998; 352: 1331–6. 
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(updated February 2008). Available at: http://www.dvla.gov.uk/
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Gastrointestinal disorders. For the opinion that the SSRIs
may produce a clinically important increase in the risk of upper
gastrointestinal bleeding in patients with a high risk of such
bleeding, see under Effects on the Gastrointestinal Tract, above.
Glaucoma. For reference to SSRIs precipitating or exacerbat-
ing symptoms of glaucoma, see Effects on the Eyes, above.
Mania. Hypomania or mania have been reported with the SS-
RIs; consequently, UK licensed drug information recommends
that SSRIs should be withdrawn in any patient entering a manic
phase. 
Fluvoxamine was associated with manic behaviour in 8 patients
who were being treated for major depression;1 3 also had obses-
sive-compulsive disorder. Daily doses of fluvoxamine ranged
from 75 to 300 mg and duration of therapy to development of
manic behaviour from 2 to 6 weeks. The authors were unable to
determine whether fluvoxamine had induced mania or unmasked
latent bipolar disorder in these patients. However, they recom-
mended that fluvoxamine-treated patients should be monitored
for manic behaviour. 
Symptoms of manic behaviour also developed in a 7-year-old
girl after taking sertraline for about 2 weeks for the treatment of
major depression.2 She recovered within a few weeks of stop-
ping sertraline.
1. Dorevitch A, et al. Fluvoxamine-associated manic behavior: a

case series. Ann Pharmacother 1993; 27: 1455–7. 
2. Ghaziuddin M. Mania induced by sertraline in a prepubertal

child. Am J Psychiatry 1994; 151: 944.

Pregnancy. In an early prospective study1 comparing 128 preg-
nant women exposed to a mean daily dose of about 26 mg of
fluoxetine during their first trimester with control groups receiv-
ing tricyclic antidepressants or non-teratogens, the incidence of
neonatal malformations was similar in all groups and did not
exceed that in the general population. However, there was a ten-
dency to a higher incidence of miscarriages in the groups re-
ceiving fluoxetine or tricyclics. A more recent prospective study2

comparing 228 pregnant women taking fluoxetine with a control
group taking non-teratogens also failed to find a significant in-
creased incidence in major fetal abnormalities in the fluoxetine
group; it also did not reveal an increased risk of miscarriage.
There was an increase in the incidence of minor fetal abnormal-
ities in infants exposed to fluoxetine during the first trimester.
Also, infants exposed to fluoxetine during the third trimester ex-
perienced more perinatal complications such as prematurity, low
full-term birth-weight and length, and poor neonatal adaptation
compared with infants exposed only during the first and second
trimesters. However, the design of this study was criticised3 be-
cause of several methodological problems such as unmatched
controls and a higher maternal age in the fluoxetine group, which
may partly explain the excess of poor perinatal outcomes. 

The manufacturer evaluated the outcome of 796 pregnancies in
which the mother received fluoxetine during the first trimester
and considered that it was unlikely that fluoxetine increased the
risk of miscarriage or fetal malformation.4 A prospective control-
led study5 on pregnancy outcome in women exposed to fluvox-
amine, paroxetine, or sertraline also found that, when used in rec-
ommended doses, there appeared to be no increase in the risk of
major congenital malformations, miscarriages, or still-births
when compared with women exposed to non-teratogens. None-
theless, the results from a more recent meta-analysis which in-
cluded some of the above studies have suggested that maternal
exposure to antidepressant treatment (specifically SSRIs, tricy-
clics, nefazodone, trazodone, or venlafaxine) may significantly
increase the risk of miscarriage in comparison to women not ex-
posed to antidepressants.6 However, the authors acknowledged
that the underlying depression itself might be a contributing fac-
tor to the increased risk. 
There is some evidence that paroxetine may be more teratogenic
than other antidepressants. The manufacturer GlaxoSmithKline
has reported7 that overall the data from a retrospective US epide-
miological study and a study using the Swedish national birth
registry have indicated that there was a twofold increase in car-
diovascular malformations, particularly ventricular septal de-
fects, in infants born to mothers who had taken paroxetine during
pregnancy compared with the general population. However,
whereas the US study also showed an overall risk of major con-
genital malformations (inclusive of the cardiovascular defects),
the Swedish study found no such increase. 
Maternal use of SSRIs has been associated with neonatal com-
plications. CNS toxicity and an increased heart rate were report-
ed in a neonate whose mother had received 20 mg of fluoxetine
daily throughout most of her pregnancy.8 The neonate’s symp-
toms resolved 96 hours after delivery. In another neonate whose
mother took up to 30 mg daily of fluoxetine throughout the third
trimester cardiac arrhythmias were noted.9 In a matched-control
study10 the rate of complications after delivery in 55 infants ex-
posed to paroxetine during the third trimester was higher than in
a control group who had been exposed to paroxetine or non-ter-
atogenic agents during the first or second timesters. Complica-
tions that occurred in the infants exposed in the third trimester
included respiratory distress (9), hypoglycaemia (2), bradycardia
(1), jaundice (1), and suckling problems (1). More recently,
another matched-control study11 has suggested that exposure to
SSRIs (in this case fluoxetine, paroxetine, and sertraline) after the
20th week of gestation may increase the risk of persistent pulmo-
nary hypertension of the newborn (PPHN). Of 377 infants with a
confirmed diagnosis of PPHN, the mothers of 14 (3.7%) had tak-
en an SSRI after the 20th week of gestation, compared with only
6 out of 836 infants (0.7%) in the matched-control group.
Although these figures represent about a sixfold increase in the
risk of PPHN in infants exposed to SSRIs in utero, the absolute
risk remains relatively low (about 6 to 12 per 1000 women). 
A number of reports2,12-16 have described symptoms such as jit-
teriness, irritability, sleep disturbances, and altered muscle tone
in neonates who had been exposed to SSRIs in utero, especially
during the third trimester; in the majority of cases the symptoms
are mild and self-limiting. Although withdrawal symptoms have
been reported with most SSRIs, they have been more commonly
reported in those neonates exposed to paroxetine.17 More recent-
ly, some authors have used the term neonatal behavioural syn-
drome to refer to such symptoms.15 It is unclear whether the
symptoms represent a withdrawal syndrome or direct serotonin
toxicity;14,16,18 however, it has been suggested by some that in-
utero exposure to SSRIs with a short half-life such as paroxetine
may lead to a neonatal withdrawal syndrome whereas exposure
to an SSRI with a long half-life, particularly fluoxetine, may
manifest as neonatal serotonin toxicity.15 There have been case
reports of intraventricular haemorrhage in neonates whose moth-
ers took SSRIs during late pregnancy but there is currently not
enough data to determine whether the frequency of such bleeds
in infants exposed to SSRIs is higher than normal.16 
The effects of fluoxetine on fetal neurodevelopment were
studied19 in 55 pregnant women by later assessing global IQ of
the children; no differences were seen in those exposed to fluox-
etine in utero during the first trimester compared with those ex-
posed to tricyclic antidepressants or adverse developmental in-
fluences. A subsequent study indicated that exposure to
fluoxetine or tricyclic antidepressants throughout gestation did
not appear to affect cognition adversely.20 In another follow-up
study, subtle differences in motor development and control, in
particular tremulousness and inappropriate fine motor move-
ments, were noted in the infants and children of depressed moth-
ers who had taken SSRIs during pregnancy when compared with
the infants of depressed mothers who had not taken any medica-
tion.21 However, in other measures of mental development there
were no observed differences between the two groups.
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Surgery. In patients undergoing orthopaedic surgery, the risk of
perioperative blood loss was significantly increased in those tak-
ing serotonergic antidepressants (specifically clomipramine,
fluoxetine, fluvoxamine, paroxetine, sertraline, and venlafaxine)
when compared with those on non-serotonergic antidepressants.1
In addition, there was a significant increase in the need for blood
transfusion during surgery in those on serotonergic antidepres-
sants compared with those not receiving antidepressant medica-
tion.
1. Movig KLL, et al. Relationship of serotonergic antidepressants

and need for blood transfusion in orthopedic surgical patients.
Arch Intern Med 2003; 163: 2354–8.

Withdrawal. Withdrawal reactions have been reported for all
SSRIs and the related antidepressants mirtazapine and venlafax-
ine on dosage reduction or stopping treatment, although the fre-
quency of such reactions may vary.1-5 Paroxetine and venlafax-
ine have been associated with withdrawal reactions more often
than other serotonergic antidepressants; in the case of paroxetine
this may be due, in part, to its short half-life. Fluvoxamine also
has a short half-life and has been shown in some studies to have
a high risk of withdrawal reactions. The apparent lower risk of
withdrawal reactions with fluoxetine may be due to its long half-
life. Other factors that increase the risk of withdrawal reactions
include abrupt withdrawal, the use of high doses, and prolonged
therapy.5 
In general, withdrawal reactions tend to occur within 3 days of
stopping an SSRI or related antidepressant,1,4,5 although a delay
of up to 2 weeks may be noted with fluoxetine.5 Common symp-
toms include dizziness, numbness and tingling, gastrointestinal
disturbances (particularly nausea and vomiting), headache,
sweating, anxiety, and sleep disorders. In some cases withdrawal
symptoms may be severe and disabling. There has also been a
report6 of 2 patients without a history of major psychiatric disor-
der who developed severe behavioural symptoms when paroxe-
tine was withdrawn. Withdrawal was abrupt in one patient and
more gradual, over a 12-day period, in the other. Symptoms were
mainly hypomanic over the first few days, followed by a period
of escalated ego-dystonic aggression, behavioural dyscontrol,
and suicidal ideation. 
Antidepressant dose tapering appears to reduce the frequency
and severity of withdrawal reactions.5 The BNF recommends
that any antidepressant, including an SSRI, that has been taken
regularly for 8 weeks or more should be stopped gradually over
a period of about 4 weeks, or as much as 6 months in patients
who have been receiving long-term maintenance therapy. 
The withdrawal syndrome of the SSRIs is not considered to be a
consequence of dependence.4,5 
See also Extrapyramidal Effects under Adverse Effects, above.
For debate about whether a withdrawal syndrome exists in ne-
onates whose mothers have received SSRIs see Pregnancy,
above.
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Interactions
SSRIs interact with other drugs mainly as a result of
their inhibitory activity on hepatic cytochrome P450
isoenzymes. Individual SSRIs do not all exhibit the
same degree of inhibition nor do they react with the
same isoenzymes. The drugs inhibited by specific SS-
RIs depends on the isoenzyme affected. 
As SSRIs have occasionally been associated with
bleeding disorders and other effects on the blood, cau-
tion is advised when they are given with drugs known
to affect platelet function. 
Although different antidepressants have been used to-
gether under expert supervision in refractory cases of
depression, severe adverse reactions including the sero-
tonin syndrome (see p.416) may occur. Sequential pre-
scribing of different types of antidepressant may also
produce adverse reactions, and an appropriate drug-
free interval should elapse between stopping one type
of antidepressant and starting another. SSRIs should
not generally be given to patients receiving MAOIs or
for at least 2 weeks after their use. No treatment-free
period is necessary after stopping a reversible inhibitor
of monoamine oxidase type A (RIMA) and starting an
SSRI. At least one week should elapse between with-
drawing an SSRI and starting any drug liable to pro-
voke a serious reaction (e.g. phenelzine); in the case of
the SSRI sertraline the drug-free interval is extended to
2 weeks, and for fluoxetine 5 weeks, because of their
longer half-lives. (For fluoxetine, the interval may
need to be further extended if therapy has been pro-
longed or if high doses have been given.) Adverse ef-
fects such as the serotonin syndrome may also occur
when the SSRIs are given with other drugs known to
act on the same neurotransmitter, a consequence of
synergistic interaction. 
Further details concerning some of these interactions,
and others, are given below.
◊ References.
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Antibacterials. Rapid development of delirium was reported1

in a patient when clarithromycin was added to his existing regi-
men of fluoxetine and nitrazepam. It was suggested that his de-
lirium was a result of increased plasma-fluoxetine concentrations
produced by the inhibition of cytochrome P450 enzymes by clar-
ithromycin. Serotonin syndrome developed in a patient given
erythromycin in addition to sertraline;2 this was attributed to in-
hibition of CYP3A4 by the antibacterial, resulting in accumula-
tion of the SSRI. There have also been reports of serotonin syn-
drome when linezolid was given with fluoxetine,3 sertraline,4
paroxetine,5 and citalopram6; in the latter case the patient devel-
oped complications including metabolic acidosis and ultimately
fatal cardiac arrest.6 Reviews of serotonin syndrome associated
with the use of linezolid suggest that SSRIs are the interacting
drug most often implicated.7,8 However, it has been suggested
that if warranted, linezolid may be given to patients receiving
SSRIs provided the patient is carefully monitored for signs and
symptoms of serotonin syndrome.8
1. Pollak PT, et al. Delirium probably induced by clarithromycin in

a patient receiving fluoxetine. Ann Pharmacother 1995; 29:
486–8. 

2. Lee DO, Lee CD. Serotonin syndrome in a child associated with
erythromycin and sertraline. Pharmacotherapy 1999; 19: 894–6. 

3. Steinberg M, Morin AK. Mild serotonin syndrome associated
with concurrent linezolid and fluoxetine. Am J Health-Syst
Pharm 2007; 64: 59–62. 

4. Lavery S, et al. Linezolid and serotonin syndrome. Psychoso-
matics 2001; 42: 432–4. 

5. Wigen CL, Goetz MB. Serotonin syndrome and linezolid. Clin
Infect Dis 2002; 34: 1651–2. 

6. Bernard L, et al. Serotonin syndrome after concomitant treat-
ment with linezolid and citalopram. Clin Infect Dis 2003; 36:
1197. 

7. Lawrence KR, et al. Serotonin toxicity associated with the use of
linezolid: a review of postmarketing data. Clin Infect Dis 2006;
42: 1578–83. 

8. Taylor JJ, et al. Linezolid and serotonergic drug interactions: a
retrospective survey. Clin Infect Dis 2006; 43: 180–7.

Anticoagulants. SSRIs may increase the anticoagulant activity
of some anticoagulants including acenocoumarol and warfarin
(see p.1428).
Antidepressants. Combination therapy with differing classes
of antidepressants has been used successfully in the treatment of
drug-resistant depression. It should be emphasised, however, that
such combinations may result in enhanced adverse reactions or
interactions, and should be used only under expert supervision.
This practice is considered unsuitable or controversial by some
authorities. For further details of the interactions between differ-
ent antidepressants when given together, see Phenelzine, p.418.
For details of the serotonin syndrome that can arise when two
serotonergic drugs with different mechanisms of action are giv-
en, see under Adverse Effects of Phenelzine, p.416.
Antiepileptics. Antidepressants may antagonise the activity of
antiepileptics by lowering the convulsive threshold. 
There has been a report of the serotonin syndrome (see p.416)
developing in a patient 14 days after fluoxetine had been added
to carbamazepine therapy.1 
Phenobarbital has been reported to reduce serum concentrations
of paroxetine.2 Steady-state serum concentrations of paroxetine
were found to be lower in patients taking phenytoin than in those
taking carbamazepine or valproate.3 
Low serum concentrations of citalopram have been reported in 2
patients also taking carbamazepine.4 Serum concentrations in-
creased when carbamazepine was changed to oxcarbazepine. 
Some SSRIs have been reported to increase plasma concentra-
tions of carbamazepine (see p.474) and phenytoin (see p.498).
For conflicting reports of the effect of fluoxetine on serum-val-
proate concentrations, see p.511.
1. Dursun SM, et al. Toxic serotonin syndrome after fluoxetine plus

carbamazepine. Lancet 1993; 342: 442–3. 
2. Greb WH, et al. The effect of liver enzyme inhibition by cimeti-

dine and enzyme induction by phenobarbitone on the pharma-
cokinetics of paroxetine. Acta Psychiatr Scand 1989; 80 (suppl
350): 95–8. 

3. Andersen BB, et al. No influence of the antidepressant paroxet-
ine on carbamazepine, valproate and phenytoin. Epilepsy Res
1991; 10: 201–4. 

4. Leinonen E, et al. Substituting carbamazepine with oxcar-
bazepine increases citalopram levels. A report on two cases.
Pharmacopsychiatry 1996; 29: 156–8.

Antihistamines. Cyproheptadine given to male and female pa-
tients as treatment for sexual dysfunction induced by fluoxetine
or paroxetine has produced re-emergence of previously control-
led depressive symptoms1,2 or bulimia nervosa3 in some patients. 
Citalopram, fluoxetine, and fluvoxamine may increase plasma
concentrations of astemizole or terfenadine by inhibition of their
hepatic cytochrome P450 metabolism, increasing the risk of ven-
tricular arrhythmias; use together should be avoided.
1. Feder R. Reversal of antidepressant activity of fluoxetine by cy-

proheptadine in three patients. J Clin Psychiatry 1991; 52:
163–4. 

2. Christensen RC. Adverse interaction of paroxetine and cypro-
heptadine. J Clin Psychiatry 1995; 56: 433–4. 

3. Goldbloom DS, Kennedy SH. Adverse interaction of fluoxetine
and cyproheptadine in two patients with bulimia nervosa. J Clin
Psychiatry 1991; 52: 261–2.

Antimalarials. For mention of the effect of the SSRI fluvoxam-
ine on the metabolism of proguanil, see p.609.
Antimigraine drugs. There have been rare reports of seroton-
in syndrome associated with the use of SSRIs with serotonin (5-
HT1) agonists such as sumatriptan (see p.626). Fluvoxamine
may inhibit the metabolism of frovatriptan and zolmitriptan (see
p.622 and p.628, respectively). For the effects when some SSRIs
are used with dihydroergotamine, see p.621.
Antimuscarinics. For the effect of SSRIs on benzatropine, see
p.797. For the effect of paroxetine on procyclidine, see p.815.
Antineoplastics. Paroxetine may inhibit the metabolism of
tamoxifen; for further details, see p.774.
Antipsychotics. For reports of adverse effects in patients treat-
ed with SSRIs and antipsychotics, see under Chlorpromazine,
p.974. Interactions between SSRIs and atypical antipsychotics
are also mentioned under clozapine, p.984, olanzapine, p.1013,
risperidone, p.1025, sertindole, p.1028, and zotepine, p.1040.
Antivirals. Plasma concentrations of fluoxetine and other SS-
RIs are possibly increased by HIV-protease inhibitors, such as
ritonavir, which may inhibit metabolism of the SSRI. Unexpect-
edly, however, total exposure to paroxetine was approximately
halved by a ritonavir-boosted fosamprenavir combination in a
study in healthy subjects.1 Although the free fraction of paroxet-
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ine in plasma was increased, suggesting that it had been dis-
placed from protein binding, the maximum concentration of free
paroxetine was reduced. 
The serotonin syndrome has been described2 in a few patients
given regimens that included fluoxetine and antiretroviral-dose
ritonavir. The reaction also occurred in another patient given
fluoxetine and efavirenz.
1. van der Lee MJ, et al. Interaction study of the combined use of

paroxetine and fosamprenavir-ritonavir in healthy subjects. An-
timicrob Agents Chemother 2007; 51: 4098–4104. 

2. DeSilva KE, et al. Serotonin syndrome in HIV-infected individ-
uals receiving antiretroviral therapy and fluoxetine. AIDS 2001;
15: 1281–5.

Anxiolytics. Fluoxetine and fluvoxamine increase plasma con-
centrations of some benzodiazepines (see under Diazepam,
p.990). There is a report of hyponatraemia and serotonin syn-
drome developing in a patient who received high doses of citalo-
pram and buspirone.1
1. Spigset O, Adielsson G. Combined serotonin syndrome and hy-

ponatraemia caused by a citalopram-buspirone interaction. Int
Clin Psychopharmacol 1997; 12: 61–3.

Beta blockers. For the effect of fluoxetine and fluvoxamine on
beta blockers, see p.1228.
Ciclosporin. For the effect of fluoxetine and fluvoxamine on
ciclosporin, see p.1826.
Cough suppressants. For the effects when using fluoxetine or
paroxetine with dextromethorphan, see p.1556.
Dopaminergics. Selegiline is an irreversible selective inhibitor
of monoamine oxidase type B. Serious adverse effects have been
reported when selegiline and SSRIs have been used together (see
p.817). In some instances, these reactions resemble the potential-
ly fatal serotonin syndromes reported when SSRIs are given with
non-selective MAOIs (see p.416). 
SSRIs should not generally be given to patients receiving sele-
giline, or for at least 2 weeks after it has been stopped. Similarly,
at least one week should elapse between withdrawing an SSRI
and starting selegiline; this interval should be increased to 2
weeks for sertraline, and to 5 weeks for fluoxetine because of
their longer half-lives.
Gastrointestinal drugs. Acute dystonia has been noted in a
patient given fluvoxamine and metoclopramide.1 Similar reports
have been published for other SSRIs (fluoxetine2 or sertraline3)
and metoclopramide. Involuntary twitching, tremor, and stiff-
ness of the jaw and tongue occurred on both occasions after the
use of intravenous metoclopramide in a patient also taking sertra-
line.4 The authors considered the adverse effects to be features of
the serotonin syndrome. 
For the effect of fluvoxamine on alosetron, and a recommenda-
tion that the combination be avoided, see p.1706. 
For the effect of fluvoxamine on proton pump inhibitors, includ-
ing omeprazole, see p.1755.
1. Palop V, et al. Acute dystonia associated with fluvoxamine-

metoclopramide. Ann Pharmacother 1999; 33: 382. 
2. Coulter DM, Pillans PI. Fluoxetine and extrapyramidal side ef-

fects. Am J Psychiatry 1995; 152: 122–5. 
3. Christensen RC, Byerly MJ. Mandibular dystonia associated

with the combination of sertraline and metoclopramide. J Clin
Psychiatry 1996; 57: 596. 

4. Fisher AA, Davis MW. Serotonin syndrome caused by selective
serotonin reuptake-inhibitors–metoclopramide interaction. Ann
Pharmacother 2002; 36: 67–71.

General anaesthetics. For a report of a generalised tonic-
clonic seizure in a patient receiving paroxetine and methohexital
sodium, see p.1789.
Hypnotics. For reference to visual hallucinations in patients re-
ceiving an SSRI concomitantly with zolpidem, see p.1038.
Levothyroxine. For mention of a decreased effect of levothy-
roxine in patients given sertraline concomitantly, see p.2172.
Local anaesthetics. For the effect of fluvoxamine on ropi-
vacaine, see p.1871.
Muscle relaxants. For a report of QT prolongation in a patient
taking fluoxetine and cyclobenzaprine, see p.1895. 
For the effect of fluvoxamine on tizanidine, see p.1898.
NSAIDs. For reference to an increased risk of upper gastroin-
testinal bleeding in patients taking SSRIs and NSAIDs together,
see under Effects on the Gastrointestinal Tract, above.
Opioid analgesics. A possible case of serotonin syndrome
(p.416) has been reported with tramadol and sertraline,1 and
another when sertraline was given with high doses of oxycodone.2
There have also been occasional reports of the syndrome in pa-
tients given tramadol with citalopram,3 fluoxetine,4 or paroxet-
ine.5,6 Other reports of serotonin syndrome were associated with
use of oxycodone and fluvoxamine,7 pethidine and fluoxetine,8
and citalopram with fentanyl9 or pethidine.10 For reference to SS-
RIs enhancing the effects and toxicity of methadone, see p.84.
1. Mason BJ, Blackburn KH. Possible serotonin syndrome associ-

ated with tramadol and sertraline coadministration. Ann Phar-
macother 1997; 31: 175–7. 

2. Rosebraugh CJ, et al. Visual hallucination and tremor induced
by sertraline and oxycodone in a bone marrow transplant pa-
tient. J Clin Pharmacol 2001; 41: 224–7. 

3. Mahlberg R, et al. Serotonin syndrome with tramadol and cita-
lopram. Am J Psychiatry 2004; 161: 1129. 

4. Kesavan S, Sobala GM. Serotonin syndrome with fluoxetine
plus tramadol. J R Soc Med 1999; 92: 474–5. 

5. Egberts ACG, et al. Serotonin syndrome attributed to tramadol
addition to paroxetine therapy. Int Clin Psychopharmacol 1997;
12: 181–2. 

6. Lantz MS, et al. Serotonin syndrome following the administra-
tion of tramadol with paroxetine. Int J Geriatr Psychiatry 1998;
13: 343–5. 

7. Karunatilake H, Buckley NA. Serotonin syndrome induced by
fluvoxamine and oxycodone. Ann Pharmacother 2006; 40:
155–7. 

8. Tissot TA. Probable meperidine-induced serotonin syndrome in
a patient with a history of fluoxetine use. Anesthesiology 2003;
98: 1511–12. 

9. Ailawadhi S, et al. Serotonin syndrome caused by interaction
between citalopram and fentanyl. J Clin Pharm Ther 2007; 32:
199–202. 

10. Altman EM, Manos GH. Serotonin syndrome associated with
citalopram and meperidine. Psychosomatics 2007; 48: 361–3.

Parasympathomimetics. For the effect of fluvoxamine on
tacrine, see p.370. For the effect of some SSRIs on galantamine,
see p.366.
Sibutramine. There is a risk of CNS toxicity due to synergistic
serotonergic actions when an SSRI is given with sibutramine.
Smoking. Serum concentrations of fluvoxamine were lower in
smokers than non-smokers in a single-dose study.1 It was pro-
posed that the polycyclic hydrocarbons present in cigarette
smoke stimulated hepatic metabolism of fluvoxamine by cyto-
chrome P450 isoenzymes.
1. Spigset O, et al. Effect of cigarette smoking on fluvoxamine

pharmacokinetics in humans. Clin Pharmacol Ther 1995; 58:
399–403.

Stimulants. For the effect of paroxetine on the metabolism of
atomoxetine, see p.2151.
Theophylline. For the effect of fluvoxamine on theophylline,
see p.1143.

Pharmacokinetics
Fluoxetine is readily absorbed from the gastrointestinal
tract with peak plasma concentrations appearing about
6 to 8 hours after oral doses. Systemic bioavailability
does not appear to be affected by food. Fluoxetine is
extensively metabolised, by demethylation, in the liver
to its primary active metabolite norfluoxetine. Excre-
tion is mainly via the urine. Protein binding is reported
to be about 95%. 
Fluoxetine used clinically is a racemic mixture consist-
ing of R- and S-enantiomers in equal amounts. Both
enantiomers are active according to animal studies, but
S-fluoxetine is eliminated more slowly. Metabolism is
believed to be mediated by cytochrome P450 isoen-
zyme CYP2D6 (but see below), and leads to R- and S-
enantiomers of norfluoxetine, with the S-enantiomer
being considered as active as the parent drug; the R-
enantiomer is considered to be much less active. This
metabolism is subject to genetic polymorphism. While
the small proportion of the population known as slow
metabolisers do show a different spectrum of parent
drug and metabolite, the overall activity does not ap-
pear to be altered. 
Fluoxetine is widely distributed throughout the body. 
Fluoxetine has a relatively long elimination half-life of
about 1 to 3 days after acute use and 4 to 6 days after
long-term use; that of its metabolite, norfluoxetine, is
even longer, being about 4 to 16 days. These long half-
lives have clinical implications. Steady-state plasma
concentrations will only be attained after several
weeks. Additionally, fluoxetine and its metabolites
may persist for a considerable time after treatment, and
this has led to precautions concerning the subsequent
use of other serotonergic drugs (see Interactions,
above). 
Fluoxetine and norfluoxetine are distributed into breast
milk (see Breast Feeding under Precautions, above).
◊ References.
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col Ther 1996; 60: 512–21. 
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Metabolism. Although fluoxetine is stated by the manufactur-
ers to be metabolised by the cytochrome P450 isoenzyme
CYP2D6, which is supported by studies1 indicating that its dis-
position is altered in poor metabolisers of debrisoquine (a sub-
strate for this enzyme), others have suggested that CYP2C19,
and perhaps CYP2C9, play an important role.2
1. Hamelin BA, et al. The disposition of fluoxetine but not sertra-

line is altered in poor metabolizers of debrisoquin. Clin Pharma-
col Ther 1996; 60: 512–21. 

2. Liu Z-Q, et al. Effect of the CYP2C19 oxidation polymorphism
on fluoxetine metabolism in Chinese healthy subjects. Br J Clin
Pharmacol 2001; 52: 96–9.

Uses and Administration
Prevention of the reuptake of monoamine transmitters
such as serotonin, which potentiates their action in the
brain, appears to be associated with antidepressant ac-
tivity. SSRIs such as fluoxetine preferentially inhibit
the reuptake of serotonin compared with noradrena-
line, and have limited direct action at other neurotrans-
mitter sites, including muscarinic receptors. They
therefore cause fewer antimuscarinic or sedative ad-
verse effects than the tricyclic antidepressants and are
less cardiotoxic. Citalopram is the most selective of the
SSRIs currently available, whereas paroxetine is the
most potent. 
SSRIs provide an alternative to the tricyclics for the
treatment of depression. As with the tricyclics, it may
be several weeks before an antidepressant effect is
seen. Once depression has then resolved, maintenance
therapy should be continued for at least 4 to 6 months
(12 months in the elderly) to avoid relapse on stopping
therapy. Patients with a history of recurrent depression
should continue to receive maintenance treatment for
at least 5 years and possibly indefinitely. 
Some SSRIs are also used as part of the management
of generalised anxiety disorder, obsessive-compulsive
disorder, panic disorders with or without agoraphobia,
social phobia, and post-traumatic stress disorder, and
as part of the management of bulimia nervosa. Fluoxe-
tine is also used in the treatment of premenstrual dys-
phoric disorder. 
Fluoxetine, a phenylpropylamine derivative, is given
orally as the hydrochloride; doses are expressed in
terms of the base. Fluoxetine hydrochloride 22.4 mg is
equivalent to about 20 mg of fluoxetine. 
In the treatment of depression the usual initial dose of
fluoxetine is 20 mg once daily; US product informa-
tion recommends giving this dose in the morning. If no
clinical response is seen after several weeks, the daily
dose may be gradually increased, up to a maximum of
80 mg daily (60 mg in the elderly). Doses above 20 mg
daily may be given in 2 divided doses, for example in
the morning and at noon, or as a once daily dose. A
once-weekly, modified-release preparation equivalent
to 90 mg of fluoxetine is available in the USA for use
in patients whose depressive symptoms have stabi-
lised, and who require long-term treatment; it is recom-
mended that weekly dosing is started 7 days after the
last daily dose of fluoxetine. 
Fluoxetine is also used for the treatment of depression
in children aged 8 years and over. Initial doses of
10 mg should be increased to 20 mg daily after 1 week
(except in low-weight children when such increases
should not be made for several weeks, and then only if
the clinical response is insufficient). Because of con-
cerns about the use of SSRIs in children (see Effects on
Mental State, above) its use is licensed in the European
Union only as an adjunct to psychological therapy in
children and adolescents with moderate to severe de-
pression who have not responded to psychological
therapy alone. 
Fluoxetine is used in recommended doses of 60 mg
once daily in the management of bulimia nervosa. 
In the management of obsessive-compulsive disorder
the initial dose of fluoxetine is 20 mg once daily in-
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creased after several weeks if there is no response to up
to 60 mg daily. Up to 80 mg daily has been used, some-
times divided into 2 doses. Fluoxetine is also licensed
in the USA for use in children aged 7 years and over for
obsessive-compulsive disorder. The starting dose is
10 mg daily; in low-weight children this is increased
after several weeks to 20 to 30 mg daily, if required.
Adolescents and heavier children may be increased to
20 mg daily after 2 weeks; further increases to 60 mg
daily may be made after several weeks, as necessary. 
Fluoxetine may be used in the treatment of panic dis-
order in initial doses of 10 mg once daily. After a week
the dose should be increased to 20 mg daily; further in-
creases to 60 mg daily may be considered after several
weeks if no improvement is seen. 
A dose of 20 mg daily is used in the treatment of pre-
menstrual dysphoric disorder. Intermittent dosing is
also permitted: for each new cycle, fluoxetine should
be started 14 days before the onset of menstruation and
continued until the first full day of menstruation. Treat-
ment may be continued for 6 months; benefit should
then be reassessed before continuing further. 
A lower or less frequent dosage is recommended in
elderly patients. For dosage in hepatic or renal impair-
ment see below. 
It should be noted that because fluoxetine and nor-
fluoxetine have prolonged half-lives several weeks of
therapy are required before steady-state concentrations
are attained; similarly after dosage adjustments a time
lag will occur before steady-state concentrations are
again achieved. Although SSRIs should generally be
withdrawn gradually to reduce the risk of withdrawal
symptoms, the long half-life may reduce the need for
dose tapering with fluoxetine.
Administration in hepatic or renal impairment. Fluoxe-
tine is subject to hepatic metabolism, and, therefore, lower doses,
such as alternate-day dosing, have been recommended in pa-
tients with significant hepatic impairment. 
It is also excreted by the kidneys and licensed information for
some UK products recommends a similar dose reduction in pa-
tients with mild to moderate renal impairment and that fluoxetine
should be avoided in those with severe impairment. However,
other UK and US product information states that plasma concen-
trations of fluoxetine or its metabolite norfluoxetine in patients
with severe impairment requiring dialysis did not differ from
those in controls with normal renal function when given fluoxe-
tine 20 mg daily for 2 months.
Anorexia nervosa. Counselling and psychotherapy form the
major part of treatment of anorexia nervosa and there is little or
no role for specific drug therapy. Antidepressants may be indicat-
ed when there is co-existing depression or obsessive-compulsive
disorder but malnourished anorexic patients may be more sus-
ceptible to adverse effects and less responsive than other patients
with depression. Fluoxetine has been tried with some success
particularly when used to prevent relapse once weight gain has
been achieved. 
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Anxiety disorders. SSRIs have been given in a variety of anx-
iety disorders but their role in these disorders is most well estab-
lished in the treatment of obsessive-compulsive disorder (p.952).
Efficacy in obsessive-compulsive disorder appears to have been
best demonstrated for fluvoxamine and fluoxetine but other SS-
RIs are also effective and patients unresponsive to one SSRI may
respond to another. SSRIs are also of use in the treatment of gen-
eralised anxiety disorder (p.952), panic disorder (p.952), and
post-traumatic stress disorder (p.953). SSRIs are considered to
be the first choice for the treatment of social anxiety disorder (see
under Phobic Disorders, p.953). Fluoxetine is one of the SSRIs
that has been tried in the treatment of trichotillomania. 
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Bipolar disorder. Treatment of the depressive phase of bipolar
disorder (p.372) with antidepressants needs caution since these
drugs may precipitate mania or hypomania. SSRIs such as fluox-
etine have nonetheless been used in bipolar disorder with some
success. In some countries, fluoxetine is also available as a fixed-
dose combination with the atypical antipsychotic olanzapine for
use in the depressive phase of bipolar disorder. 
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Bulimia nervosa. A combination of counselling, support, psy-
chotherapy, and antidepressants is the usual treatment for bulim-
ia nervosa. Fluoxetine and the tricyclic desipramine have been
suggested as the antidepressants of choice because they have
been used extensively and are considered to be well tolerated.
Other SSRIs that have been tried include sertraline, fluvoxamine,
and paroxetine. Antidepressants in general do not appear to alter
the patient’s disturbed self-image, although disturbed attitudes
might improve during short-term therapy with fluoxetine. 
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Depression. As discussed on p.373, there is very little differ-
ence in efficacy between the different groups of antidepressant
drugs, and choice is often made on the basis of adverse effect
profile. SSRIs such as fluoxetine are widely used as an alterna-
tive to the older tricyclics as they have fewer adverse effects and
are safer in overdosage. 
Combination therapy with differing classes of antidepressants,
including the SSRIs, has been used in the treatment of drug-re-
sistant depression. However, such therapy may result in en-
hanced adverse reactions or interactions and is considered
unsuitable or controversial by some workers. For further details
see Antidepressants, under Interactions of Phenelzine, p.418. 
References to the use of SSRIs in general and to the use of fluox-
etine are given below.
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thymic disorder. Am J Geriatr Psychiatry 2005; 13: 59–68.

Disturbed behaviour. SSRIs appear to have been of some
benefit in controlling symptoms such as impulsiveness and
aggression1-3 when tried in various disorders for the management
of disturbed behaviour (see p.954). There have been several case
reports of fluoxetine being used with some success in the control
of fantasies associated with various paraphilias.4
1. Cornelius JR, et al. Fluoxetine trial in borderline personality dis-

order. Psychopharmacol Bull 1990; 26: 151–4. 
2. Vartiainen H, et al. Citalopram, a selective serotonin reuptake

inhibitor, in the treatment of aggression in schizophrenia. Acta
Psychiatr Scand 1995; 91: 348–51. 

3. Coccaro EF, Kavoussi RJ. Fluoxetine and impulsive aggressive
behavior in personality-disordered subjects. Arch Gen Psychia-
try 1997; 54: 1081–8. 

4. Richer M, Crismon ML. Pharmacotherapy of sexual offenders.
Ann Pharmacother 1993; 27: 316–19.

Headache. The results of several studies have suggested that
SSRIs may be of benefit in the treatment of chronic tension-type
headache (p.617); however, results in the prophylaxis of mi-
graine (p.616) have been conflicting. 
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Hot flushes. HRT with oestrogens is usually the mainstay of
acute treatment for symptoms such as hot flushes associated with
the menopause (see p.2077); however, HRT has potentially tu-
mour-stimulating effects and may be unsuitable in some patients,
particularly those with a history of breast cancer (see Malignant
Neoplasms, under Precautions of HRT, p.2075). Preliminary
studies have shown that some SSRIs (fluoxetine, paroxetine, and
sertraline) have a modest effect on alleviating hot flushes and
may be an alternative to HRT in peri- and postmenopausal wom-
en and in women with a history of breast cancer.1-4 However,
there is some concern that the SSRI paroxetine may interact with
tamoxifen treatment in patients with breast cancer (see Antide-
pressants under Interactions in Tamoxifen, p.774 for details). 
In addition, paroxetine has been tried in the treatment of hot
flushes in men receiving anti-androgen therapy for prostate can-
cer.5 
The serotonergic antidepressant venlafaxine has also been tried
with some success in men and women with hot flushes in whom
other treatments were unsuitable.6
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2003; 289: 2827–34. 

2. Kockler DR, McCarthy MW. Antidepressants as a treatment for
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Hyperactivity. When drug therapy is indicated for attention
deficit hyperactivity disorder (ADHD—p.2148) initial treatment
is usually with a central stimulant. SSRIs such as fluoxetine have
produced beneficial effects as an adjunct to central stimulants in
small numbers of patients with comorbid disorders such as de-
pression or obsessive-compulsive disorder;1-3 although there is
insufficient evidence to assess their efficacy in ADHD alone.
1. Gammon GD, Brown TE. Fluoxetine and methylphenidate in

combination for treatment of attention deficit disorder and co-
morbid depressive disorder. J Child Adolesc Psychopharmacol
1993; 3: 1–10. 

2. Bussing R, Levin GM. Methamphetamine and fluoxetine treat-
ment of a child with attention-deficit hyperactivity disorder and
obsessive-compulsive disorder. J Child Adolesc Psychopharma-
col 1993; 3: 53–8. 

3. Finding RL. Open-label treatment of comorbid depression and
attentional disorders with co-administration of serotonin re-
uptake inhibitors and psychostimulants in children, adolescents
and adults: a case series. J Child Adolesc Psychopharmacol
1996; 6: 165–75.

Hypochondriasis. SSRIs may be of benefit in patients with hy-
pochondriasis.1 Fluoxetine in an initial dose of 20 mg daily grad-
ually increased up to 80 mg daily produced some beneficial
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results in 10 of 14 patients with hypochondriasis (p.954) who
completed 12 weeks of treatment.2 Fluvoxamine3 and
paroxetine4 have also been tried.
1. Fallon BA, et al. The pharmacotherapy of hypochondriasis. Psy-

chopharmacol Bull 1996; 32: 607–11. 
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Hypotension. SSRIs have been used in patients with neurally
mediated hypotension refractory to standard treatment (see
p.1174), although evidence of benefit is mainly anecdotal. How-
ever, a small study1 found that paroxetine reduced the incidence
of both tilt-induced and spontaneous syncope. 
See also Orthostatic Hypotension, below.
1. Di Girolamo E, et al. Effects of paroxetine hydrochloride, a se-

lective serotonin reuptake inhibitor, on refractory vasovagal syn-
cope: a randomized, double-blind, placebo-controlled study. J
Am Coll Cardiol 1999; 33: 1227–30.

Obesity. Fluoxetine has been tried with some success as part of
the management of obesity (p.2149). Fluoxetine’s mechanism of
action in obesity is unknown. Serotonin is believed to be in-
volved in the regulation of satiety1 but fluoxetine has also been
shown to increase resting energy expenditure and raise basal
body temperature.2 A common dose for fluoxetine in the man-
agement of obesity has been 60 mg daily; it appears that fluoxe-
tine has a dose-related effect on weight loss.3 Reviews1,4,5 agree
that fluoxetine can aid weight reduction in the short term but after
16 to 20 weeks some patients have started to regain weight and
its long-term efficacy remains to be established. Troublesome
adverse effects can occur.1 Some patients treated with fluoxetine
for depression have experienced an increase of appetite and
some have gained weight. There has been a report6 of a patient
who lost weight during treatment with fluoxetine for depression
despite an increased appetite and food intake.
1. Anonymous. Fluoxetine (Prozac) and other drugs for treatment

of obesity. Med Lett Drugs Ther 1994; 36: 107–8. 
2. Bross R, Hoffer LJ. Fluoxetine increases resting energy expend-

iture and basal body temperature in humans. Am J Clin Nutr
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inhibitors in eating disorders. J Clin Psychiatry 1998; 59 (suppl
15): 28–34. 

6. Fichtner CG, Braun BG. Hyperphagia and weight loss during
fluoxetine treatment. Ann Pharmacother 1994; 28: 1350–2.

Orthostatic hypotension. Although orthostatic hypotension
has been reported in some patients taking SSRIs, there has been
a report1 that fluoxetine 20 mg daily for 6 to 8 weeks produced
beneficial effects in 4 of 5 patients with chronic symptomatic or-
thostatic hypotension (p.1530) refractory to other treatment.
Modest benefits have also been seen in patients with orthostatic
hypotension associated with parkinsonism.2
1. Grubb BP, et al. Fluoxetine hydrochloride for the treatment of

severe refractory orthostatic hypotension. Am J Med 1994; 97:
366–8. 

2. Montastruc JL, et al. Fluoxetine in orthostatic hypotension of
Parkinson’s disease: a clinical and experimental pilot study. Fun-
dam Clin Pharmacol 1998; 12: 398–402.

Pain. SSRIs have been tried in the treatment of painful disorders
including fibromyalgia and diabetic neuropathy. 
See also Headache, above. 
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Parkinsonism. It has been suggested that fluoxetine might be
of use in the management of selected patients with Parkinson’s
disease (p.791) who have levodopa-induced dyskinesias unre-
sponsive to other measures.1 However, although fluoxetine has
been reported to have produced beneficial results in such
patients2 there has also been a report of increased disability in
patients with Parkinson’s disease given fluoxetine.3 Extrapyram-
idal effects have also been reported in other patients taking fluox-
etine (see under Adverse Effects, above). Fluoxetine has been
tried in parkinsonism-related orthostatic hypotension (above).
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dyskinesias. Drug Safety 1996; 14: 365–74. 
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Pathological crying or laughing. Inappropriate or uncon-
trolled crying or laughing can occur in patients with lesions in
certain areas of the brain. Attempts at treatment have mostly
been with antidepressant drugs, including SSRIs. Beneficial ef-
fects have been claimed for fluoxetine in a number of uncon-
trolled studies and reports.1-4
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2. Sloan RL, et al. Fluoxetine as a treatment for emotional lability
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3. Hanger HC. Emotionalism after stroke. Lancet 1993; 342:
1235–6. 
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Peripheral vascular disease. Anecdotal reports1,2 and a small
pilot study3 of fluoxetine (in a daily dose of 20 to 60 mg) suggest
it may produce favourable therapeutic responses in patients with
Raynaud’s syndrome (see Vasospastic Arterial Disorders,
p.1188).
1. Bolte MA, Avery D. Case of fluoxetine-induced remission of

Raynaud’s phenomenon—a case report. Angiology 1993; 44:
161–3. 
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(Oxford) 2001; 40: 1038–43.

Premenstrual syndrome. Fluoxetine is used to control both
the psychological and somatic symptoms of women with pre-
menstrual dysphoric syndrome, a severe form of premenstrual
syndrome (p.2099). Other SSRIs also appear to be useful, al-
though evidence is so far more limited. 
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Sexual dysfunction. Impotence or ejaculatory problems have
been reported as adverse effects of SSRIs (see Effects on Sexual
Function in Adverse Effects, above). Such properties of the SS-
RIs have been studied as a potential form of treatment for men
with premature ejaculation1-3 (p.2181). The relative effects of the
SSRIs on delaying ejaculation have also been studied.4 Paroxet-
ine was found to cause the strongest delay, followed by fluoxet-
ine and then sertraline; fluvoxamine caused a slight delay al-
though the effect was not significantly different from that seen
with placebo. (Citalopram was unavailable at the time of the
study; later studies of its effect have been conflicting3.)
1. Waldinger MD, et al. Paroxetine treatment of premature ejacula-
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Fluvoxamine Maleate (BANM, USAN, rINNM)

DU-23000; Fluvoksamiinimaleaatti; Fluvoksamin Maleat; Fluvox-
amine, maléate de; Fluvoxamini maleas; Fluvoxaminmaleat;
Maleato de fluvoxamina. (E)-5-Methoxy-4′-trifluoromethylva-
lerophenone O-2-aminoethyloxime maleate.
Флувоксамина Малеат
C15H21F3N2O2,C4H4O4 = 434.4.
CAS — 54739-18-3 (fluvoxamine); 61718-82-9 (fluvox-
amine maleate).
ATC — N06AB08.
ATC Vet — QN06AB08.

(fluvoxamine)

Pharmacopoeias. In Eur. (see p.vii) and US. 
Ph. Eur. 6.2 (Fluvoxamine Maleate). A white or almost white,
crystalline powder. Sparingly soluble in water; freely soluble in
alcohol and in methyl alcohol. 
USP 31 (Fluvoxamine Maleate). A white to off-white, crystalline
powder. Sparingly soluble in water; freely soluble in alcohol and
in chloroform; practically insoluble in solvent ether. Protect from
light.

Adverse Effects, Treatment, and Precau-
tions
As for SSRIs in general (see Fluoxetine, p.391). 
Bradycardia with ECG changes has been noted with
fluvoxamine (but see also Effects on the Cardiovascu-
lar System in Adverse Effects of Fluoxetine, p.392). 
It is recommended that fluvoxamine should be with-
drawn in patients who have increased serum liver en-
zyme concentrations. 
Fluvoxamine may need to be given with caution to pa-
tients with hepatic or renal impairment, and to the eld-
erly (see under Uses and Administration, below).
Incidence of adverse effects. The UK CSM has reported1

that between 25 September 1986 and 23 March 1988 it had re-
ceived 961 reports of adverse reactions, including 5 deaths, asso-
ciated with the use of fluvoxamine. The most frequently reported
reactions were nausea (183) and vomiting (101). Other reactions
included dizziness, somnolence, agitation, headache, tremor,
and, during the first few days, worsening of anxiety. There were
13 reports of convulsions. Reports of appetite stimulation and an-
timuscarinic reactions were unusual. The effects sometimes re-
solved with time or dose reduction. 
The safety profile of fluvoxamine has been reviewed.2 For a
comparison of the adverse reaction profiles of other SSRIs in-
cluding fluoxetine with that of fluvoxamine, see Incidence of
Adverse Effects, under Adverse Effects of Fluoxetine, p.391.
1. CSM. Fluvoxamine (Faverin): adverse reaction profile. Current

Problems 22 1988. Also available at: http:// www.mhra.gov.uk/
home/ idcp lg? IdcServ ice=GET_FILE&dDocName=
CON2024429&RevisionSelectionMethod=LatestReleased (ac-
cessed 04/08/08) 

2. Wagner W, et al. Fluvoxamine: a review of its safety profile in
world-wide studies. Int Clin Psychopharmacol 1994; 9: 223–7.
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