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Highlights: The Quick-Read Information             

1. All SSRIs have identical pharmacokinetic profiles, but differ in pharmacodynamic effects. 

a. True  b.     False 

2. Which SSRI is approved in the treatment of depression in children over the age of 8? 

a. Escitalopram b.    Fluoxetine c.    Paroxetine  d.   Sertraline 

3. Which SSRIôs peak plasma concentration is significantly increased when administered with 

food? 

a. Escitalopram b.    Fluoxetine c.    Paroxetine  d.   Sertraline 

4. The FDA has extended the black box warning of SSRIs regarding suicidal ideations to 

include young adults up to age 24. 

a. True  b.   False 

5. Since 2004 the rate of SSRI prescribing to children and adolescents has decreased, possibly 

resulting in an increase in suicide rates. 

a. True  b.    False 

6. Which SSRI carries the risk of cardiovascular malformations if used during pregnancy? 

a. Citalopram b.    Fluvoxamine c.    Paroxetine  d.   Sertraline 
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Focus on Comparative Efficacy 

Agents in this Review: 

Selective Serotonin Re-uptake Inhibitors  
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Lexapro® (Escitalopram) 

Prozac® (Fluoxetine) 

Luvox® (Fluvoxamine) 

Paxil® (Paroxetine) 

Zoloft® (Sertraline) 
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Introduction:   
Selective Serotonin Reuptake Inhibitors (SSRIs) are the most widely used class of psychopharmacological 

agents with current FDA-approved indications in the treatment of major depression, obsessive-compulsive 

disorder, panic disorder, posttraumatic stress disorder, premenstrual dysphoric disorder and social phobia.  It is 

hypothesized that depression and other disorders result from modifications 

in serotonergic neuronal function in the central nervous system.  SSRIs 

improve symptoms of depression by selectively inhibiting the reuptake of 

the neurotransmitter serotonin which subsequently results in an increase in 

the synaptic concentration
1
.  Compared to tricyclic antidepressants, there 

are fewer side effects associated with SSRIs and tolerance is increased due 

to the selectivity towards serotonin as opposed to histamine, acetylcholine 

and other adrenergic neuroreceptors. 

 

Figure 1: By blocking the reabsorption of serotonin at the pre-synaptic 

nerve terminal, there is more serotonin available at the receptor sites
2
. 

 

There are six SSRIs currently available in the United States; Celexa® (Citalopram), Lexapro® (Escitalopram), 

Prozac® (Fluoxetine), Luvox® (Fluvoxamine), Paxil® (Paroxetine) and Zoloft® (Sertraline).  All SSRIs differ 

in chemical structure.  Despite countless head-to-head clinical trials, there is a lack of concrete evidence 

regarding superior effectiveness to favor any particular SSRI.  Though there are few statistically significant 

pharmacodynamic differences amongst SSRIs in regard to degree or time of clinical improvement, there 

are differences in pharmacokinetics that can be used to delineate an optimal patient centered treatment 

strategy.   

 

FDA-Approved Indications 
 Citalopram 

(Celexa®) 

 

Escitalopram 

(Lexapro®) 

Fluoxetine 

(Prozac®) 

Fluvoxamine 

(Luvox®) 

Paroxetine 

(Paxil®) 

Sertraline 

(Zoloft®) 

Major 

Depressive 

Disorder 

Adult Adult Adult/Pediatric __ Adult Adult 

Generalized 

Anxiety 

Disorder 

__ Adult __ __ Adult __ 

Obsessive-

compulsive 

Disorder 

__ __ Adult/Pediatric Adult/Pediatric Adult Adult/Pediatric 

Panic 

Disorder 

__ __ Adult __ Adult Adult 

Posttraumatic 

Stress 

Disorder 

__ __ __ __ Adult Adult 

Social 

Anxiety 

Disorder 

__ __ __ __ Adult Adult 

Bulimia 

nervosa 

__ __ Adult __ __ __ 

Premenstrual 

dysphoric 

disorder 

__ __ Adult __ Adult Adult 

 



 

Available SSRIs and Dosage Forms  
Drug Brand 

Name 

Dosage forms How Supplied Frequency of 

administration 

IHA Tier 

Citalopram Celexa® Tablet 10mg, 20mg, 40mg QD Brand-3 

Generic-1 Solution 10mg/5ml 

Escitalopram Lexapro® Tablet 5mg, 10mg, 20mg QD Brand-2 

Solution 5mg/ml 

Fluoxetine Prozac® 

 

 

 

 

 

Solution 20mg/ml QD 

 

Brand-3 

Generic-1 

 

 

 

 

 

 

Tablet 10mg, 20mg, 40mg 

Capsule 10mg, 20mg, 40mg 

Prozac 

Weekly® 

Delayed-Release 

Capsule 

90mg Weekly 

Sarafem® Tablet 10mg, 15mg, 20mg QD Brand-3 

Fluvoxamine Luvox® 

 

Tablet 25mg, 50mg, 100mg QD 

 

Generic-1 

Luvox 

CR® 

Extended-Release 

Tablet 

100mg, 150mg 

Paroxetine Paxil® Tablet 10mg, 20mg, 30mg, 

40mg 

QD 

 

Brand-3 

Generic-1 

Suspension 10mg/5ml 

Paxil 

CR® 

Extended-Release 

Tablet 

12.5mg, 25mg, 

37.5mg 

 

Sertraline Zoloft® Tablet 25mg, 50mg, 100mg QD 

 

Brand-3 

Generic-1 Solution 20mg/ml 

 

Effects of SSRIs on Specific CYP Enzymes  

 

? = absence of or contradictory in vitro or in vivo data available for this SSRI 

Unlikely = based on in vitro studies, unlikely to have a clinically meaningful effect 

NCS = not clinically significant in most situations = < 20% change 

Mild = 20% to 50% change 

Moderate = 50% to 150% change 

Substantial = > 150% change 

 

 

 

 

Enzyme Citalopram Escitalopram Fluoxetine Fluvoxamine Paroxetine Sertraline 

CYP 1A2 Unlikely Unlikely Unlikely Substantial Unlikely Unlikely 

CYP 2C9/10 ? ? ? ? NCS NCS 

CYP 2C19 ? ? Moderate Substantial ? NCS 

CYP 2D6 Mild Mild Substantial NCS Substantial Mild 

CYP 3A3/4 ? ? Mild Moderate Unlikely Unlikely 



 

Effects of SSRIs on Neurotransmitters 
Drug NE uptake 5-HT reuptake DA uptake Blockade ACh Blockade D2 

Citalopram ++ ++++ +- - +- 

Escitalopram ++ ++++ +- - +- 

Fluoxetine ++ +++ + + + 

Fluvoxamine ++ ++++ + +- ++ 

Paroxetine +++ +++++ + ++ +- 

Sertraline ++ ++++ ++ ++ +- 

 

Pharmacokinetic Comparison: 
Celexa® (Citalopram) 

 Well absorbed orally, absorption is unaffected by food 

 Maximum systemic concentration achieved ~4 hours after ingestion 

 Steady-state concentrations in ~7 days 

 Increase in AUC and half-life in elderly population 

 Mild to moderate renal impairment associated with decrease 

clearance, severe impairment requires dose reduction 

 Impairment of hepatic function requires dose reduction 

 

Lexapro® (Escitalopram) 

 Oxalate salt of S-enatiomer of racemic citalopram 

 Well absorbed orally, absorption is unaffected by food 

 Maximum systemic concentration achieved ~5 hours after ingestion 

 Steady-state concentrations in ~7 days 

 Increase in AUC and half-life in elderly population 

 Poor characterization of affect in renal/hepatic impairment, dose  

extrapolated from citalopram data 

Prozac® (Fluoxetine) 

 Well absorbed orally, food may delay absorption 1-2 hours 

 More variability in peak and trough levels  with once-weekly dosing 

 Maximum systemic concentration achieved ~6-8 hours after ingestion 

 Steady-state concentrations in ~14-28 days 

 Poor metabolizers constitute 6-8% of population 

o Deficient in CYP2D6 activity, metabolize at a slower rate 

o Lower dose of fluoxetine should be used to avoid accumulation and toxicity 

 Renal impairment does not affect clearance 

 Impairment of hepatic function requires dose reduction 

 

Luvox® (Fluvoxamine) 

 Fairly absorbed orally, absorption is unaffected by food 

 Maximum systemic concentration achieved ~3-8 hours after ingestion 

 Steady-state concentrations in ~7 days 

 Adolescents require higher dose than children 

 Increase in half-life in elderly population 

 Renal impairment does not affect clearance 

 Impairment of hepatic function requires dose reduction 

 

 



 

Paxil® (Paroxetine) 

 Well absorbed orally, absorption is unaffected by food 

 Maximum systemic concentration achieved ~5.2 hours (IR form) and ~6-10 

(CR form) after ingestion  

 Decrease in bioavailability in CR form 

o 12.5mg CR is equivalent to 10mg IR 

 Steady-state concentrations in ~5-10 days (IR form) and ~14 days (CR form) 

 Increase in plasma concentrations in elderly population 

 Moderate renal impairment associated with decreased clearance, severe 

impairment requires dose reduction 
 Impairment of hepatic function requires dose reduction 

 

Zoloft® (Sertraline)        

 Well absorbed orally, peak plasma concentration increased by 25% when administered 

with food and time to peak plasma increased to 7 hours 

 Maximum systemic concentration achieved ~4.5-8.5 hours after ingestion 

 Steady-state concentrations in ~7 days 

 Decrease in clearance and increase in time to steady-state in elderly population 

 Renal impairment does not affect clearance 

 Impairment of hepatic function requires dose reduction 

 
 % 

Protein 

bound 

Starting 

Dose 

(mg) 

Thearapeutic 

Dosing 

Range (mg) 

Comparable 

Dose (mg) 

Elimination 

Half-life 

(hr) 

CYP-450 

Metabolizing 

Enzymes 

Absorption 

Altered by 

Fed or Fast 

Status 

Linear 

PK 

Citalopram 80 20 10-60 10 35 3A4, 2C19 No Yes 

Escitalopram 54 10 10-20 5 30 3A4, 2C19 No Yes 

Fluoxetine 95 20 10-80 10 48-72 2D6, 3A4, 2C19 Delayed No 

Fluvoxamine 80 50 50-300 50 15-19 3A4 No No 

Paroxetine 95 20 10-60 10 21 2D6 No No 

Sertraline 99 50 50-200 25 26 2D6, 3A4 Yes Yes 

Pharm.D. Interpretation of Linear PK:  The concentration-dependent effects of fluvoxamine, fluoxetine and 

paroxetine will be expected to increase disproportionally with higher doses since these SSRIs express nonlinear 

pharmacokinetics.  Conversely, proportional effects are expected in SSRIs with linear pharmacokinetics such as 

citalopram, escitalopram and sertraline. 

 

Literature Review: Comparative Safety and Efficacy in the Treatment of Depression  
Fluvoxamine ï Dalery et al

3
 (2003) 

 Type: Double-blind comparative study of fluvoxamine and fluoxetine in outpatients with DSM-III 

criteria major depressive disorder.  Patients were randomized to receive fluvoxamine (n=90, 100mg/day) 

or fluoxetine (n=94, 20mg/day) for 6 weeks. 

 Evaluation of endpoints: Primary efficacy parameter was AUC of change in the Hamilton Rating Scale 

for Depression (HAM-D) total score from baseline and secondary efficacy were the number of HAM-D 

responders, Beckôs scale for suicide ideation and sleep evaluation. 

 Results: There was no statistically significant difference in the primary efficacy parameter.  The 

percentage of HAM-D responders at week 2 as well as sleep disturbance score demonstrated 

fluvoxamine superiority. 



 

Escitalopram ï Montgomery et al
4
 (2009) 

 Type: Review and examination of clinical relevance of previous studies that expressed the superiority of 

escitalopram to citalopram and paroxetine. 

 Evaluation of endpoints: A difference of 10% or more between treatments and placebo in responder 

rates was regarded as clinical relevance of the advantage and remission was compared using 

Montgomery-Åsberg Depression Rating Scale (MADRS) score (Ò12 regarded as remission). 

 Results: The study of Moore et al (2005) demonstrated clinical relevance as it compared 

escitalopram and citalopram responders (76.1% vs. 61.3%) and escitalopram and citalopram 

remitters (patients who achieved remission) (56.1% vs. 43.6%). Yevtushenko et al (2007) 

demonstrated clinical relevance as it compared escitalopram 10mg and citalopram 20mg responders 

(95.3% vs. 83.6%) and escitalopram and citalopram remitters (89.9% vs. 50.8%).  Boulenger et al 

(2006) did not demonstrate clinical relevance as it compared escitalopram and paroxetine responders at 

24 weeks (82% vs. 76.7%). 

 

Pharm.D. Interpretation of Escitalopram Superiority:  Citalopram is a chiral compound or a 1:1 mixture of 

two enantiomers, R(-)-citalopram and S(+)-citalopram.  S(+)-citalopram is the pharmacologically active 

enatiomer of citalopram which is responsible for nearly all serotonin reuptake inhibition.  Escitalopram is not a 

compound and consists purely of active S(+)-citalopram.  Clinical trials have demonstrated escitalopram 

superiority to citalopram in regards to response and remission rates even when equivalent doses of S(+)-

citalopram are given.  This may be due to an inhibition of the effect of S(+)-citalopram by R(-)-citalopram
5
.  

Therefore if a patient is currently receiving escitalopram and is switched to citalopram, a higher dose may be 

necessary to attain the same effect. 

Paroxetine ï Mackay et al
6
 (1997) 

 Type: Comparison of 4 observational cohort studies of fluvoxamine (n= 10983, 100-200mg/day), 

fluoxetine (n=12692, 20mg/day), sertraline (n=12734, 200mg/day) and paroxetine (n=13741, 

50mg/day).   

 Evaluation of endpoints: Questionnaires were returned by prescribing doctors detailing duration of 

therapy, events during and after treatment, reason for stopping monitored drug and effectiveness as 

perceived by general practitioner. 

 Results: Drowsiness and tremor was reported more often with fluvoxamine and paroxetine in first month 

of treatment, result was statistically significant.  Sweating and impotence/ejaculation failure was 

reported in paroxetine therapy.  Fluvoxamine was associated with higher incidence of adverse effects 

such as nausea, vomiting and malaise and was considered less effective by general practitioners, 

this result was statistically significant. 

Sertraline ï Sechter et al
7
 (1999) 

 Type: Multicenter, double-blind comparative study of sertraline and fluoxetine in outpatients with DSM-

III crit eria major depressive disorder.  Patients were randomized to receive sertraline (n=118, 50-

150mg/day) or fluoxetine (n=120, 20-60mg/day) for 24 weeks. 

 Evaluation of endpoints: Parameters such as depression (evaluated using HAM-D, HAD, CGI-I, CGI-S), 

anxiety (Covi), sleep (Leeds Sleep Evaluation scale) and quality of life (SIP) were evaluated. 

 Results:  No statistically significant differences between efficacy and tolerance, however sertraline 

demonstrated significantly superior performance on Leeds Sleep Evaluation scale, SIP items relative to 

sleep, rest, emotional behavior and ambulation and significant differences on HAM-D pertaining to 

insomnia onset, agitation and general somatic symptoms. 

 

 

Are there differences in safety and efficacy among SSRIs? 
 Though the selection of a SSRI should be unique to the patientôs presenting symptoms and history, there 

are some general principles that can lead to the optimization of patient oriented SSRI therapy. 

 Fluvoxamine should not be used as a first line agent in treatment naïve depression since it is not FDA 

approved and its side effect profile is unfavorable when compared to other SSRIs. 



 

 Escitalopram demonstrates higher responder and remitter rates when compared to citalopram.  Though it 

may be more efficacious to use escitalopram, it is not a definitive choice as escitalopram is the only 

SSRI that is not available generically.  Compliance is critical in the treatment of depression and cost 

may be an adherence barrier to the patient.  If a patient cannot continue with escitalopram therapy due to 

cost and is converted to citalopram, a higher dose may be necessary to constitute similar results. 

o Conversely, for mild-to-moderate, treatment naïve depression and if cost and adherence are 

anticipated issues, citalopram is a reasonable SSRI initial selection. 

 Male patients with erectile dysfunction should avoid therapy with paroxetine as it has the highest side 

effect incidence of impotence and ejaculation failure. 

 Depressed patients with symptomatic insomnia may benefit from therapy with sertraline or fluvoxamine 

as these are reported with superior performance on sleep evaluations. 

 

Are SSRIs safe to use in pregnancy and breastfeeding? 
The use of SSRIs during pregnancy continues to remain controversial.  Sertraline and paroxetine have 

the lowest transfer from mother to fetus while fluoxetine and citalopram have the highest transfer
2
.  Due 

to its long half-life, the active metabolite of fluoxetine has been measured in infants up to 2 months of age.  

Most SSRIs are a pregnancy category C as there have been side effects seen in neonates that fall into three 

categories; serotonergic toxicity, neonatal immaturity and discontinuation syndrome.  Common serotonergic 

symptoms resulting from overstimulation of the serotonergic receptors by serotonin include tachypnea, tremors 

and irritability.  Prevalent neonatal immaturity symptoms included decreased reactivity, feeding difficulties, 

decreased tonus and decreased suckling reflex.  Frequent discontinuation syndrome symptoms included 

vomiting.  In a study comparing neonates exposed to antidepressants (n=73), over 32% had 4 or more 

symptoms
8
.  Paroxetine is a category D due to its possible association with congenital malformations, 

particularly cardiac malformations,  when the fetus is exposed in the first trimester.  Though a recent study 

finds the risk to be insignificant
9
, there are alternative SSRIs available that do not carry this inconclusive 

correlation. 

 Postpartum depression occurs in approximately 15% of mothers and is often left untreated.  Sertraline 

and paroxetine offer the most evidence-based rationale for use in PPD.  There are many studies regarding 

the short-term adverse events, such as decreased feeding, colic and irritability, associated with SSRIs.  

Information regarding long-term adverse events is limited.  Weight and neurological development of infants do 

not appear to be impacted by SSRI use throughout the first year
10

.     

 The benefit of SSRI use during pregnancy may be worth the risk as discontinuation may provoke a 

relapse and potential harm to the mother and child.   

 If a woman is considering becoming pregnant an attempt to discontinue, dose taper, or switch to an 

alternate SSRI can be attempted.   

 Paroxetine should be avoided based on its increased potential to cause fetal deformities.  Fluoxetine 

should also be avoided due to its longer half-life.  Sertraline appears to be the preferred agent in 

pregnancy. 

 The benefits of using an SSRI to treat PPD may be worth the risk of a relatively low dose of SSRI 

exposure to infants through breast milk.  Sertraline appears to be the preferred agent.  If using sertraline, 

the Academy of Breastfeeding Medication recommends that breast milk be discarded 8 to 9 hours after 

maternal drug intake as concentrations peak during this time. 

 

Are SSRIs safe to use in children and adolescents? 
Though fluoxetine is the only SSRI approved to treat depression in children over 8 years, there is 

evidence that supports safety and efficacy of other SRRIs.  Studies have been conducted with fluoxetine, 

paroxetine and sertraline in children and adolescents with depression.  SSRIs have continually demonstrated 

superiority compared to placebo.  A randomized, double-blind placebo-controlled study in children (ages 7-11) 

and adolescents (ages 12-17) with DSM-IV criteria major depressive disorder compared safety and efficacy of 

citalopram.  Citalopram showed statistically significant improvement as early as week 1 compared to placebo.  

Treatment was well tolerated and side effects reported in Ó10% of citalopram treated patients were nausea, 



 

rhinitis and abdominal pain.  Discontinuation due to adverse effects was 5.9% in citalopram treatment and 5.6% 

in placebo treatment.  Markedly absent adverse effects were dizziness and somnolence which are frequently 

reported in adults
11

.  Fluoxetine is also superior to placebo in preventing relapse of depression in children and 

adolescents (ages 7-18).  A double-blind randomized discontinuation study revealed that extended fluoxetine 

treatment reduced the number of relapses and increased time to relapse
12

. 

SSRIs carry a black box warning indicating that there may be a risk of suicidal ideations in pediatric and 

adolescent patients as a result of a meta-analysis of 24 controlled trials assessing use of antidepressants in 

approximately 4,400 young patients.  Though no suicides were reported in this study, there was a two-fold 

(4% vs. 2%) increase in risk for suicidal behavior or ideation among patients on SSRIs.  The warning has now 

extended to young adults after the FDA concluded in 2007 that for every 1,000 patients between the ages 

of 18 to 24 treated with an antidepressant there would be an expected 5 additional patients exhibiting 

suicidal thoughts or behaviors
13

. 

After the FDA mandated the black box warning, a substantial decline in the prescribing rate of 

antidepressants was reported in numerous studies.  Conversely, there was a parallel increase in the rates 

of suicide in children and adolescents.  Suicide rates had consistently declined between the mid 1990s and 

2004 prior to the black box warning
14

.  The casual correlation between increased suicide rates and decreased 

SSRI use is generally accepted by pediatric depression experts and a great deal of research literature defends the 

contention that antidepressants are advantageous for youths with depression and overall suicide rates are 

decreased with antidepressant therapy. 

The Treatment for Adolescents With Depression Study (TADS) evaluated 327 patients aged 12 to 17 

years with a primary DSM-IV diagnosis of major depressive disorder in a randomized, controlled trial with 

blinded fluoxetine and placebo treatment along with unmasked cognitive behavior therapy.  The results 

established that the addition of cognitive behavior therapy improved the safety of the SSRI and accelerated the 

response.  Additionally, almost 30% of the participants at baseline reveal clinically relevant suicidal ideation.  

After 12 weeks, suicidal ideation decreased considerably especially in patients receiving fluoxetine and 

cognitive behavior therapy
15

 

 The overall safety benefit of SSRI use outweighs the risk in children and adolescents.  

Prescription treatment should be coupled with cognitive behavioral therapy to monitor for 

signs of suicide risk. 

 Citalopram, fluoxetine, paroxetine and sertraline are all viable and efficacious treatment options. 

 

SSRI Dosing Guidelines in Children 
 Typical Starting Dose 

(mg) 

Typical Daily Dose 

Range (mg) 

Citalopram 5 10-40 

Escitalopram 5 10-20 

Fluoxetine 5-10 5-40 

Fluvoxamine 12.5-25 50-200 

Paroxetine 5-10 10-40 

Sertraline 12.5-25 25-150 

 

 Children may metabolize SSRIs faster than adults and the half-life may modestly decrease.  There is 

some debate as to whether or not twice daily dosing may be applicable in children.  

 When using SSRIs with a long half-life, such as fluoxetine, the dose should be increased slowly to 

avoid overshooting the optimal dose.  Incremental increases should be done every 7 to 10 days. 

 SSRIs with nonlinear kinetics should be used with caution.  Doubling the dose does not double the 

exposure.  There can be a possibility of up to a seven-fold increase in exposure resulting from a dose 

increase. 

 

 

 



 

What is serotonin syndrome and how is it managed? 
 Serotonin syndrome is believed to be the result of 5-HT2A 

receptor agonism due to an adverse drug reaction from therapeutic 

drug use, intentional self-poisoning or inadvertent interactions 

between drugs.  It can range in severity as some cases produce 

mild symptoms while others produce life-threatening toxicity.  

Increased synaptic concentrations in the central nervous system 

and the periphery form a triad of clinical symptoms including: 

 Cognitive effects, such as mental confusion, hallucinations 

and hypomania. 

 Autonomic effects, such as diaphoresis, hyperthermia, 

tachycardia, nausea, diarrhea and hypertension. 

 Somatic effects, such as myoclonus, hyperflexia and tremor.  

 

Drugs associated with the serotonin syndrome 

 
Drug interactions associated with severe serotonin 

syndrome 

 

SSRIs: citalopram, escitalopram, fluoxetine, 

fluphenazine, paroxetine, sertraline 

Miscellaneous antidepressants: trazodone, nefazodone, 

buspirone, clomipramine, 

SNRIs: venlafaxine, duloxetine 

MAOIs: phenelzine, moclobemide, clorgiline, 

and isocarboxazid, tranylcypromine 

Anticonvulsants: valproate 

Analgesics: meperidine, fentanyl, tramadol, 

pentazocine 

Antiemetic agents: ondansetron, granisetron, 

metoclopramide 

Antimigraine drugs: sumatriptan 

Bariatric medications: sibutramine 

Antibiotics/Antivirals: linezolid, ritonavir 

OTC cough and cold remedies: dextromethorphan 

Drugs of abuse: MDMA, LSD 

Dietary supplements and herbal products: tryptophan, 

St. Johnôs wart, ginseng 

Other: lithium 

 

Phenelzine and meperidine 

Tranylcypromine and imipramine 

Phenelzine and SSRIs 

Linezolid and citalopram 

Moclobemide and selective SSRIs 

Tramadol, venlafaxine, and mirtazapine 

 

 Management includes the removal of precipitating drugs, supportive care, control of agitation, 

autonomic instability and hyperthermia and possibly the administration of 5-HT2A antagonists 

such as cyproheptadine, olanzapine and chlorpromazine
16

. 

 Serotonin syndrome can often be mistaken for neuroleptic malignant syndrome which is 

associated with antipsychotics.  In emergency room presentation, it is important to differentiate 

as serotonin syndrome can be fatal and exacerbated especially if medications such as analgesics 

are mistakenly given for symptomatic relief.



 

Manifestations of Severe Serotonin Syndrome and Related Clinical Conditions 
Condition Medication 

History 

Time Needed 

for Condition 

to Develop 

Vital Signs Pupils Mucosa Skin Bowel 

Sounds 

Neuromuscular 

Tone 

Reflexes Mental 

Status 

Serotonin 

Syndrome 

Proserotonergic 

drug use 

<12 hr HTN, 

tachycardia, 

tachypnea, 

hyperthermia 

(>41.1°C) 

Mydriasis Sialorrhea Diaporesis Hyperactive Increased, 

predominantly 

in lower 

extremities 

Hyper-

reflexia, 

clonus 

Agitated,

coma 

Anticholinergic 

ñtoxidromeò 

Anticholinergic 

agent 

<12 hr HTN (mild), 

tachycardia, 

tachypnea, 

hyperthermia 

(>38.8°C) 

Mydriasis Dry Erythmea, 

hot and dry 

to touch 

Decreased 

or absent 

Normal Normal Agitated, 

delirium 

Neuroleptic 

malignant 

syndrome 

Dopamine 

antagonist 

1-3 days HTN, 

tachycardia, 

tachypnea, 

hyperthermia 

(>41.1°C) 

Normal Sialorrhea Pallor, 

diaphoresis 

Normal or 

decreased 

ñLead-pipeò 

rigidity presnt 

in all muscle 

groups 

Bradyflexia Stupor, 

alert 

mutism, 

coma 

Malignant 

hyperthermia 

Inhalational 

anesthesia 

30 min to 24 hr 

after 

administration 

of inhalational 

anesthesia or 

succinylcholine 

HTN, 

tachycardia, 

tachypnea, 

hyperthermia 

(as high as 

46.0°C) 

Normal Normal Mottled 

appearance

diaphoresis 

Decreased Rigor mortis-

like rigidity 

Hypo-

reflexia 

Agitation 

 

Typical Side Effects of SSRIs



 

 

What is serotonin discontinuation 

syndrome? 
 Serotonin discontinuation syndrome, or 

withdrawal from SSRIs, results from either an 

abrupt or tapered stop in therapy.  Symptom onset 

occurs within 1 to 3 days after the SSRI is ceased.  

Neurological symptoms such as dizziness, vertigo 

and gait stability, somatic symptoms such as 

nausea, emesis, fatigues, headache, diarrhea and 

mental symptoms such as insomnia and agitation 

are frequently reported
17

.   

 A comparison of fluoxetine, fluvoxamine, 

paroxetine and sertraline reported that withdrawal 

reactions with paroxetine composed a greater 

percentage of reports than the other SSRIs
18

.  

Though paroxetine was prescribed the most 

frequently in this study, there may be 

pharmacokinetic and pharmacodynamic evidence as 

to why this result occurred.  Paroxetine has a short 

half-life with no active metabolite.  It also has an 

affinity for cholinergic receptors and upon 

discontinuation there may be a cholinergic rebound 

responsible for effects such as nausea, emesis, 

diarrhea and insomnia. 

 Patients should be counseled on the importance of compliance with SSRIs as even 1 missed dose may 

result in symptoms of serotonin discontinuation syndrome. 

 It is rational to counsel patients on the possible withdrawal side effects in comparison to traditional 

SSRI side effects which can be transient.  Therefore, a patient will not prematurely self-terminate 

therapy if they miss a dose and feel ill. 

 

Is there a correlation between suicide rates and SSRI use? 
 It has not been definitively verified or refuted that SSRIs increase suicide among adults with major 

depressive disorder.  Khan et al tested for variations in the rate of suicide among randomly assigned SSRIs, 

other antidepressants or placebo.  Out of 26,109 patients receiving citalopram, fluoxetine, fluvoxamine, 

paroxetine or sertraline, 38 committed suicide (0.15%).  Similar data was found with 34 reports of suicide out 

of 17,273 patients receiving other antidepressants such venlafaxine, bupropion and amitriptyline (0.20%).  Out 

of 4,895 patients exposed to placebo, 5 committed suicide (0.10%).  Therefore, there were no statistically 

significant differences among suicide rates.  Methods of suicide did not differ between treatment groups
19

. 

 The overall rate of completed suicides relative to SSRI induced suicidal ideation, suicidal impulses 

or suicidal attempts with SSRIs is unknown and difficult to ascertain.  Most patients enrolled in studies are 

mild to moderately depressed.  Clinical trials aim to exclude patients who are actively suicidal, have other 

comorbid psychiatric or medical illnesses or substance abuse disorders.  The 2004 FDA warnings on pediatric 

and adolescent patients have inadvertently affected antidepressant prescribing in the adult population.  There 

was approximately a 10% increase in adults with depression not receiving an antidepressant post policy
13

.   

 The impact of the FDA advisory has influenced prescribing practices towards pediatrics, 

adolescents and adults.  Some prescribers report that patients are now followed more frequently 

or referr ed to psychiatrists.  These practices benefit the patient.  However, the hesitancy to initiate 

SSRI therapy can be detrimental.   

 

 



 

References 

1. Kaplan & Sadock's Comprehensive Textbook of Psychiatry, 9th Edition. Philadelphia: Lippincott 

Williams & Wilkins; 2009. 

2. Lattimore KA, Donn SM, Kaciroti N, Kemper AR, Neal CR, Vazquez DM. Selective Serotonin 

Reuptake Inhibitor (SSRI) Use during Pregnancy and Effects on the Fetus and Newborn: A Meta-

Analysis. J Perinatol. 2005;25(9):595-604. 

3. Dalery J. Fluvoxamine versus fluoxetine in major depressive episode: a double-blind randomised 

comparison. Human Psychopharmacology. 2003;18:379-384. 

4. Montgomery S. Is the significant superiority of escitalopram compared with other antidepressants 

clinically relevant? International Clinical Psychopharmacology. 2009;24:111-118. 

5. Moore N, Verdoux H, Fantino B. Prospective, multicentre, randomized, double-blind study of the 

efficacy of escitalopram versus citalopram in outpatient treatment of major depressive disorder. 

International Clinical Psychopharmacology. 2005;20(3):131-137. 

6. Mackay F. A Comparison of Fluvoxamine, Fluoxetine, Sertraline and Paroxetine Examined by 

Observational Cohort Studies. Pharmacoepidemiology and Drug Safety. 1997;6:235-246. 

7. Sechter D. A double-blind comparison of sertraline and fluoxetine in the treatment of major depressive 

episode in outpatients. Eur Psychiatry. 1999;17:1-8. 

8. Boucher N. A New Look at the Neonate's Clinical Presentation After In Utero Exposure to 

Antidepressants in Late Pregnancy. Journal of Clinical Psychopharmacology. 2008;28:334-339. 

9. Einarson A, Pistelli A, DeSantis M, et al. Evaluation of the Risk of Congenital Cardiovascular Defects 

Associated With Use of Paroxetine During Pregnancy. Am J Psychiatry. June 1, 2008 2008;165(6):749-

752. 

10. Scalea TLD. Antidepressant Medication Use During Breastfeeding. Clinical Obstetrics and Gynecology. 

2009;52:483-494. 

11. Wagner KD. A Randomized, Placebo-Controlled Trial of Citalopram for the Treatment of Major 

Depression in Children and Adolescents. Am J Psychiatry. 2004;161:1079-1083. 

12. Emslie G. Fluoxetine Versus Placebo in Preventing Relapse of Major Depression in Children and 

Adolescents. Am J Psychiatry. 2008;165:459-467. 

13. Reeves R. Antidepressant-Induced Suicidality: Implications for Clinical Practice. Southern Medical 

Journal. 2009;102:713-717. 

14. Cheung A. Pediatric Prescribing Practices and the FDA Black-box Warning on Antidepressants. J Dev 

Behav Pediatr. 2008;29:213-215. 

15. Team TT. The Treatment for Adolescents With Depression Study (TADS). Arch Gen Psychiatry. 

2007;64:1132-1144. 

16. Boyer EW, Shannon M. The Serotonin Syndrome. N Engl J Med. March 17, 2005 2005;352(11):1112-

1120. 

17. Black K. Selective serotonin reuptake inhibitor discontinuation syndrome: proposed diagnostic criteria. 

Journal of Psychiatry & Neuroscience. 2000;25:255-260. 

18. Price J. A comparison of the post-marketing safety of four selective serotonin re-uptake inhibitors 

including the investigation of symptoms occuring on withdrawal. Br J Clin Pharmacol. 1996;42:757-

763. 

19. Khan A, Khan S, Kolts R, Brown WA. Suicide Rates in Clinical Trials of SSRIs, Other Antidepressants, 

and Placebo: Analysis of FDA Reports. Am J Psychiatry. April 1, 2003 2003;160(4):790-792. 

 

Quiz Answers  
[Try Again. Back to Quiz] 

1. B 

2. B 

3. D 

4. A 

5. A 
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