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epression is as common as—and often more de-
bilitating than—chronic medical ailments such
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Selective serotonin reuptake inhibitors (SSRIs)
are widely prescribed to treat depression. Although
these drugs presumably have the same mechanism
of action, they vary in several clinically important
ways, including how long they remain in the body
and the extent to which they interfere with the me-
tabolism of other medications. This article reviews
the pharmacologic differences among SSRIs and
how these differences may affect various aspects
of treatment, such as dosing, administration, and
discontinuation. Understanding the distinct proper-
ties of SSRIs may help primary care physicians to
design the most appropriate therapeutic plan for
individual patients.
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as arthritis and diabetes.1,2 When left untreated or when
treated improperly, depression can be a life-threatening
condition. In addition to increasing the risk of suicide, it
may hasten the onset or worsen the course of other serious
illnesses. Patients who have suffered a myocardial infarc-
tion, for example, tend to die sooner if they also suffer
from depression.3 Among older persons, depression ap-
pears to be an independent risk factor for both physical
decline and premature death.4–6 In light of the significant
morbidity and mortality associated with this disorder,
vigilant evaluation and appropriate intervention should be
health care priorities.

Most patients with symptoms of affective disorders
seek treatment in primary care settings7; thus, primary
care physicians play an important role in the diagnosis and
management of depression. The introduction of selective
serotonin reuptake inhibitors (SSRIs) more than a decade
ago simplified the treatment of depression in primary care
settings. Unlike tricyclic antidepressants (TCAs), the
former standard of care, SSRIs have a broad therapeutic
range. They also are relatively free of serious side effects,

such as urinary retention and slowed cardiac conduction.
Consequently, patients who are prescribed SSRIs do not
require extensive pharmacologic monitoring (e.g., mea-
surement of antidepressant blood levels, careful dose
titration), which can be prohibitive in a highly time-
constrained managed care environment.

SSRIs including citalopram, fluoxetine, fluvoxamine
(which is approved for obsessive-compulsive disorder
but is often used for depression), paroxetine, and ser-
traline are similarly efficacious8–13 but have distinct phar-
macologic profiles. Understanding the differences among
the SSRIs may help primary care physicians determine
which agent to prescribe and what precautions to take
when designing a treatment plan for an individual patient.

DISTINGUISHING FEATURES AMONG THE SSRIs

SSRIs are chemically diverse and thus differ from each
other in several clinically important ways, including
(1) how effective they are across their recommended dose
range, (2) how efficiently they are metabolized across
their dose range (kinetics), (3) how quickly they are elimi-
nated from the body (half-life), (4) how patient age affects
their elimination, and (5) how they affect the metabolism
of other drugs (see Table 1). In addition, they may differ
slightly in the way they affect various targets in the body
(i.e., neuroreceptors). These individual differences can in-
fluence dosing and administration among general and
special populations (e.g., the ill and the elderly), side ef-
fect profiles, safety during coadministration with other
medications, discontinuation effects, and safety when
switching from one SSRI to another (or another class of
antidepressant).

DOSING AND ADMINISTRATION

The Dose-Response Relationship
Recent data14 and widespread clinical observation sug-

gest that sertraline, unlike the other SSRIs, is more effec-
tive at the higher end of its dose range than at its recom-
mended starting dose of 50 mg/day. Thus, most patients
who are prescribed sertraline will probably require up-
ward dose adjustments. This is an important consider-
ation, since administering insufficient doses of an antide-
pressant can result in treatment failure and unnecessary
drug substitutions.
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Kinetics
Fluoxetine and paroxetine (and possibly fluvoxamine)

inhibit their own metabolism, which can lead to dispro-
portionate increases in plasma levels (nonlinear kinetics)
at higher doses.15 Among most healthy patients, the ki-
netic profile of these drugs does not appear to increase the
frequency or severity of adverse events. However, as a
precaution, physicians should prescribe reduced doses of
fluoxetine, fluvoxamine, and paroxetine to patients whose
ability to eliminate drugs is already substantially impaired
(e.g., patients with severe liver or kidney disease).16–19

Plasma concentrations of sertraline and citalopram rise in
direct proportion to dose; thus, these drugs may be better
choices (at the low end of the dose range and with appro-
priate caution) for patients with significant kidney or liver
dysfunction.

The human aging process is accompanied by reduc-
tions in liver and kidney function that can extend the half-
life and increase the blood levels of many drugs, in-
cluding some of the SSRIs. As shown in Table 1, dose
adjustments are recommended when prescribing citalo-
pram, paroxetine, and fluvoxamine to elderly patients.

Side Effects
In clinical trials, SSRIs have been well tolerated com-

pared with placebo.44 Their relative lack of anticholiner-
gic effects (e.g., constipation, urinary retention, blurred
vision, confusion) and orthostatic effects makes them well
suited for the treatment of depression among most adult
patients, including the elderly. Their benign cardiovascu-
lar profile and broad therapeutic range make them rela-
tively safe in overdose. Common side effects associated
with SSRI therapy include nausea and sexual dysfunction.

Although the SSRIs are well tolerated as a class, their
distinct secondary effects on the body (i.e., interactions
with various neurotransmitter receptors) may produce
slightly different side effect profiles.45 Among the SSRIs,
paroxetine appears to cause the most sedation,46 fluvox-
amine the most gastrointestinal upset,47 and fluoxetine the

most short-term weight loss and activation (e.g., anxiety
and agitation).45 Some of these side effects can be either
advantageous or disadvantageous, depending on the cir-
cumstances. For example, significant weight loss may
benefit obese patients but may be hazardous to patients
who are frail. Likewise, activating effects can be helpful
for patients with extreme psychomotor retardation but can
lead to added distress and polypharmacy (e.g., combined
therapy with benzodiazepines during the early stage of
treatment) among patients with anxiety or panic disorder,
which often coexist with depression. Although it is impos-
sible to anticipate exactly how a given person will respond
to a particular SSRI, consideration of possible differences
in secondary effects may help the clinician to make the
most favorable match between patient and drug.

ADMINISTERING SSRIs WITH OTHER DRUGS

Depression often requires months or even years of con-
tinuous pharmacotherapy. Thus, it is quite likely that
many patients will take at least 1 other drug—be it an
over-the-counter cough syrup, a nasal decongestant, or an
antibiotic—with their SSRI at some time during treat-
ment. For some patients (e.g., those with chronic medical
conditions), polypharmacy is a daily necessity.

SSRIs are relatively safe when administered alone, but
the risk of combining them with other medications varies
significantly from agent to agent. Underlying this vari-
ability is the cytochrome P450 (CYP) system, a group of
enzymes that metabolizes most marketed drugs. All of
the SSRIs are extensively biotransformed by the P450
system, but fluoxetine, fluvoxamine, and paroxetine also
significantly inhibit 1 or more of the major P450 en-
zymes.20–32 Therefore, these agents have the potential to
impair the metabolism of a wide variety of medications
(Table 2). In contrast, citalopram and sertraline do not
substantially inhibit P450 enzymes.25,26,29,30,33–42

When initiating therapy with an SSRI, the single most
important means of avoiding adverse drug interactions is

Table 1. Clinically Important Differences Between Selective Serotonin Reuptake Inhibitors
Relationship Starting Dose Dose Drug

Between Dose and Dose Range Effective for Adjustments Interaction
Drug Blood Levels of Druga Half-Life (mg/d) Most Patients? in Elderly Potentialb

Citalopram Linear over therapeutic 33 h 20–60 Yes 40 mg/d maximum Relatively low
dose range

Fluoxetine Nonlinear 4–6 d (7–15 d 20–80 Yes None recommended High
for active for healthy
metabolite) individuals

Fluvoxamine Nonlinear 15–26 h 50–300 Yes Relatively low doses High
suggested

Paroxetine Nonlinear 21 h 20–60 Yes 10 mg/d to start; 40 mg/d Moderate to high
maximum

Sertraline Linear over therapeutic 26 h 50–200 Higher doses may be None recommended for Relatively low
dose range more effective healthy individuals

aBlood levels are directly proportional to dose among drugs with linear kinetics and disproportionate to dose among drugs with nonlinear kinetics.
bBased on in vivo and in vitro studies.20–43
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to make a list of every medication the patient is taking. On
the basis of this inventory and what is known about the
P450 system, physicians can predict which antidepres-
sants are least likely to conflict with an existing regimen.

If a patient has already been prescribed an SSRI with a
high potential for P450-mediated drug interactions, sev-
eral steps can be taken to avoid problematic situations
when other forms of therapy are initiated. The first step

is to become familiar with the drugs that are most likely
to interact with the particular SSRI in a clinically mean-
ingful way. These include agents that become toxic with
relatively minor elevations above the therapeutic dose
(Table 3) or are inactive in their unmetabolized form
(e.g., codeine). In either case, the best course is to select
an alternative medication, if one is available. For ex-
ample, ibuprofen or another nonopiate analgesic could be

Table 3. Examples of Medications With Narrow Therapeutic Rangesa

SSRIs Most Likely to Significantly
Agent Adverse Effects Inhibit Metabolism of Agent
Antiarrhythmics (flecainide, propafenone) Fatal ventricular arrhythmias Fluoxetine, paroxetine
Anticoagulants (warfarin) Excessive bleeding Fluoxetine, fluvoxamineb

Anticonvulsants (carbamazepine, phenytoin) Delirium, cerebellar dysfunction, neurotoxicity Fluoxetine,c fluvoxamine, paroxetine
Antineoplastic drugs (busulfan, doxorubicin) Bone marrow depletion, leukopenia, Fluvoxamine

thrombocytopenia, cardiotoxicity
Antipsychotics Fluvoxamine

Clozapine Seizures Fluoxetine
Haloperidol Extrapyramidal symptoms (parkinsonism,

motor restlessness, spasms of neck and
face), tardive dyskinesia

Risperidone Same as haloperidol Fluoxetine, paroxetine
Cholesterol-lowering drugs (statins; Skeletal muscle toxicity (diffuse myalgia, Fluvoxamine

atorvastatin, fluvastatin, lovastatin) myopathy, rhabdomyolysis)
Tricyclic antidepressants (amitriptyline, Fatal ventricular arrhythmias, heart block, Fluoxetine, paroxetine, fluvoxamined

clomipramine, desipramine, nortriptyline) seizures, coma
Bupropion Seizures Fluoxetine, paroxetinee

Cisapride Fatal ventricular arrhythmias, QT prolongation Fluvoxamine
Theophylline Fatal ventricular arrhythmias, convulsions Fluvoxamine
aAbbreviation: SSRI = selective serotonin reuptake inhibitor.
bParoxetine appears to increase bleeding time associated with warfarin therapy via a nonmetabolic interaction.
cData on the potential for fluoxetine-carbamazepine interactions are equivocal.48–50

dAll selective serotonin reuptake inhibitors have been reported to interact with various tricyclic antidepressants to some extent; combining these
drugs is best avoided.
eThe enzyme(s) responsible for the first-pass metabolism of bupropion are not known, but the major active metabolite, hydroxybupropion, is
biotransformed by cytochrome P450 2D6.

Table 2. Cytochrome P450 (CYP) Enzymes That Are Substantially Inhibited by Selective Serotonin Reuptake Inhibitors (SSRIs)a

SSRI That Substantially
Enzyme Agent Metabolized by Enzyme Inhibits Enzymeb

A2 Antipsychotics (clozapine, haloperidol, olanzapine, thioridazine), caffeine, diazepam, propranolol, Fluvoxamine
R-warfarin, tacrine, TCAs (amitriptyline, clomipramine, desipramine, imipramine), theophylline

2C9/10 Diazepam, fluoxetine, omeprazole, losartan, phenytoin, sertraline, S-warfarin, TCAs (amitriptyline, Fluoxetine, fluvoxamine
clomipramine, imipramine)

2C19 Citalopram, omeprazole, propranolol, TCAs (amitriptyline, clomipramine, imipramine) Fluvoxamine
2D6 30% of all drugs, including analgesics (codeine, dextromethorphan, fentanyl, hydrocodone, meperidine, Fluoxetine, paroxetine

methadone, morphine, oxycodone), antiarrhythmics (flecainide, mexiletine, propafenone), antidepressants
(fluoxetine, fluvoxamine, paroxetine, trazodone, venlafaxine, bupropion,c all TCAs), antipsychotics
(chlorpromazine, haloperidol, perphenazine, risperidone, thioridazine), β-blockers (bisoprolol, labetalol,
metoprolol, propranolol, timolol), debrisoquin

3A4 50% of all drugs, including analgesics (acetaminophen, alfentanil, codeine, dextromethorphan), Fluvoxamine
antiarrhythmics (disopyramide, lidocaine, quinidine), anticonvulsants (carbamazepine, ethosuximide),
antifungals (itraconazole, ketoconazole), antidepressants (citalopram, desipramine, nefazodone, sertraline,
trazodone), antineoplastics (busulfan, doxorubicin, etoposide, paclitaxel, tamoxifen, vinblastine, vincristine),
benzodiazepines (alprazolam, clonazepam, midazolam, triazolam), buspirone, calcium channel blockers
(amlodipine, diltiazem, felodipine, isradipine, verapamil), cholesterol-lowering drugs (atorvastatin,
fluvastatin, lovastatin, pravastatin, simvastatin), cisapride, clozapine, immunosuppressants (cyclosporine,
tacrolimus), macrolide antibiotics (clarithromycin, erythromycin, troleandomycin), rifampin, R-warfarin,
and steroids (estradiol, cortisol, methylprednisolone, prednisone, testosterone)

aAbbreviation: TCA = tricyclic antidepressant. As defined here, a substantial inhibitor has the potential to increase the plasma levels of a susceptible
coadministered drug by 100% or more.
bBased on in vivo and in vitro studies.20–32 Citalopram is a weak inhibitor of CYP2D6 and CYP1A2 at therapeutic doses25,26,30,33–36; sertraline is a
weak inhibitor of CYP2C19 and CYP3A4 and a weak-to-moderate inhibitor of CYP2D6.25,29,30,36–42

cThe enzyme(s) responsible for the first-pass metabolism of bupropion are not known, but the major active metabolite, hydroxybupropion, is
biotransformed by cytochrome P450 2D6.
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substituted for codeine to treat minor pain. Likewise, an
antiarrhythmic drug not in class IC could be prescribed
instead of propafenone. If a safer alternative does not ex-
ist, agents with a narrow therapeutic range that are quite
likely to be affected by an SSRI should be started at a
lower-than-usual dose, and the patient should be closely
monitored for adverse reactions.

Self-Medication
Self-medication with over-the-counter preparations,

leftover or borrowed prescription drugs, and alternative
medicines (e.g., herbal remedies) is a common practice.
Therefore, educating the patient about the risks of com-
bining SSRIs (either individually or as a class) with other
drugs is a critical component of safe and effective therapy.
For example, patients taking fluvoxamine (for either de-
pression or obsessive-compulsive disorder) should be
cautioned against the use of benzodiazepines outside of
a doctor’s care, since interactions between fluvoxamine
and benzodiazepines can cause oversedation.43 Among
the elderly, who are frequently prescribed benzodiaze-
pines, oversedation can lead to falls and fractures.

Two commonly self-administered drugs that have the
potential to interact with all SSRIs are dextromethorphan,
an ingredient in many cough syrups, and St. John’s wort
(Hypericum perforatum), an increasingly popular herbal
antidepressant. Both agents affect serotonin (in fact, a
constituent of St. John’s wort appears to be a naturally
occurring serotonin uptake inhibitor) and therefore may
have additive effects when combined with SSRIs.51–53 In
some instances, additive serotonergic effects may result in
a toxic reaction (“serotonin syndrome”) marked by confu-
sion, agitation, hyperthermia, myoclonus, and hyperre-
flexia. (Coprescribing SSRIs with monoamine oxidase in-
hibitors is contraindicated because of the possibility of
such reactions.) To avoid potentially serious clinical situ-
ations, physicians should inform patients about both the
risks and the warning signs of adverse interactions be-
tween SSRIs and other commonly used (and abused)
serotonergic drugs, including meperidine and amphet-
amines.

Augmentation Strategies
Lithium and buspirone are commonly coprescribed

with antidepressants to boost efficacy. Although lithium is
not susceptible to P450-mediated drug interactions, it ap-
pears to have nonspecific serotonergic effects and there-
fore may interact with SSRIs in the manner described
above. Buspirone is metabolized by the CYP3A4 enzyme,
which is substantially inhibited by fluvoxamine.

Elderly Patients
The elderly, as a group, tend to take many medications

on a daily basis. Because the aging body eliminates drugs
less efficiently and is more sensitive to pharmacothera-

peutic side effects, adverse reactions resulting from drug-
drug interactions are not only more common but also po-
tentially more severe and longer lasting in older patients.
Choosing an agent with a low propensity for drug inter-
actions is therefore especially important for the man-
agement of late-life depression. All drug combinations
should be carefully monitored among elderly patients
who are frail or medically ill.

DISCONTINUATION

Withdrawal effects can occur when any antidepressant
is abruptly discontinued. For patients taking SSRIs,
abrupt withdrawal can cause malaise, light-headedness,
restlessness, sleep and sensory disturbances, and head-
ache. Although not life-threatening, such symptoms can
be distressing to the patient, since they may easily be mis-
taken for symptoms of returning depression.

The severity of SSRI withdrawal syndrome appears to
vary according to the half-life of the drug. Fluoxetine,
which has the longest half-life of the SSRIs (see Table 1),
appears to produce the fewest withdrawal symptoms,
while paroxetine, which has the shortest half-life, pro-
duces the most pronounced discontinuation effects.54

Thus, whereas all SSRIs should be discontinued over a 1-
to 2-week period, the smallest stepwise decrements in
dose should be used when withdrawing paroxetine. If
abrupt discontinuation of any SSRI is medically neces-
sary, patients should be monitored carefully and informed
about withdrawal symptoms.

Occasionally, SSRIs may need to be discontinued be-
cause of adverse events. In these cases, a long half-life
can be problematic. Patients who develop intolerable ad-
verse symptoms while taking fluoxetine, for example,
may suffer from these symptoms for several days or
weeks while the drug and its metabolites are cleared from
the body. In contrast, drug-induced adverse events pro-
duced by the other SSRIs most likely will resolve more
quickly, since these agents are more rapidly cleared from
the body (see Table 1).

SWITCHING ANTIDEPRESSANTS

Several strategies are available for patients who do
not respond to the first trial of antidepressant pharmaco-
therapy, including augmentation (described above) and
substitution. Switching from one SSRI to another appears
to be effective in most cases,55 probably because of the
significant chemical and pharmacologic differences be-
tween these agents. Intraclass switching appears to be a
safe strategy as well (even when abrupt substitutions are
medically necessary), since the SSRIs have a broad thera-
peutic range.

The risk of switching from an SSRI to an antidepres-
sant from another class depends on the characteristics of
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both medications. Citalopram and sertraline, which have
relatively little effect on the P450 system and wash out of
the body relatively quickly, are the least likely of the
SSRIs to interact with a replacement drug. Fluvoxamine
and paroxetine carry a moderate risk of interaction be-
cause they inhibit major P450 enzymes but linger in the
body for only a week or so after discontinuation. Fluoxe-
tine, which (along with its active metabolite) potently in-
hibits relevant P450 enzymes and remains in the system
far longer than the other SSRIs, is the agent most likely
to interfere with the metabolism of a substitute antidepres-
sant. Drugs to watch when switching from fluoxetine in-
clude TCAs, venlafaxine, and bupropion, each of which is
metabolized to some extent by CYP2D6 and each of which
is associated with potentially serious adverse events (car-
diovascular toxicity, hypertension, and seizures, respec-
tively) at elevated blood concentrations of drug.

CONCLUSION

Although the SSRIs are similarly efficacious for the
treatment of depression, individual pharmacologic differ-
ences may make one SSRI more or less appropriate for a
given patient or may dictate which precautions to take in a
particular situation. An agent with linear kinetics may be
more appropriate for patients with kidney or liver dysfunc-
tion, while an agent with a low potential for short-term
weight loss may be more appropriate for frail patients.
Among patients who take multiple medications, it is pref-
erable to use agents with a low potential for drug interac-
tions. Special attention should be paid to the individual
characteristics of SSRIs when discontinuing therapy or
when switching to another agent, since the length of the
half-life can affect the severity of withdrawal symptoms
and the likelihood that a potential inhibitor will affect the
metabolism of the replacement drug. It is important to re-
member that each patient may respond to a given SSRI (or
combination of an SSRI and another drug) differently and
that it is not always possible to predict which agent will be
the most effective for a given patient. However, under-
standing the individual characteristics of the SSRIs and
keeping a watchful eye on a patient’s response can help
primary care physicians avoid or minimize potentially
problematic clinical situations.

Drug names: alfentanil (Alfenta and others), alprazolam (Xanax and
others), amitriptyline (Elavil and others), amlodipine (Lotrel, Norvasc),
atorvastatin (Lipitor), bisoprolol (Zebeta), bupropion (Wellbutrin), bu-
spirone (BuSpar), busulfan (Myleran), carbamazepine (Tegretol and
others), chlorpromazine (Thorazine and others), cisapride (Propulsid),
citalopram (Celexa), clarithromycin (Biaxin), clomipramine (Anafranil
and others), clonazepam (Klonopin and others), clozapine (Clozaril and
others), cyclosporine (Neoral, SangCya), desipramine (Norpramin and
others), diazepam (Valium and others), diltiazem (Cardizem and oth-
ers), disopyramide (Norpace), doxorubicin (Adriamycin, Doxil, and
others), erythromycin (Ery-Tab and others), ethosuximide (Zarontin),
etoposide (VePesid), felodipine (Lexxel), fentanyl (Actiq and others),
flecainide (Tambocor), fluoxetine (Prozac), fluvastatin (Lescol), flu-

voxamine (Luvox), haloperidol (Haldol and others), ibuprofen (Motrin
and others), itraconazole (Sporanox), ketoconazole (Nizoral and
others), labetalol (Normodyne, Trandate), lidocaine (Xylocaine and
others), lithium (Eskalith and others), losartan (Cozaar), lovastatin
(Mevacor), meperidine (Demerol and others), methylprednisolone
(Medrol and others), metoprolol (Lopressor and others), mexiletine
(Mexitil and others), midazolam (Versed), nefazodone (Serzone), nor-
triptyline (Pamelor and others), olanzapine (Zyprexa), omeprazole
(Prilosec), oxycodone (OxyContin, Percocet, and others), paclitaxel
(Taxol), paroxetine (Paxil), perphenazine (Trilafon and others), pheny-
toin (Dilantin and others), pravastatin (Pravachol), propafenone
(Rythmol), propranolol (Inderal and others), quinidine (Quinaglute),
rifampin (Rifadin and others), risperidone (Risperdal), sertraline (Zo-
loft), simvastatin (Zocor), tacrine (Cognex), tacrolimus (Prograf), ta-
moxifen (Nolvadex), testosterone (Androderm, Testoderm), theophyl-
line (Aerolate, Marax, and others), timolol (Blocadren and others),
triazolam (Halcion), troleandomycin (Tao), venlafaxine (Effexor), ver-
apamil (Calan and others), vinblastine (Velban), vincristine (Oncovin),
warfarin (Coumadin).
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