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From the Editor:
Douglas Del Paggio, PharmD, MPA

Gary Viale, a leading force in the development of neuro-
psychiatric pharmacology in the Bay Area, is retiring this

August. During his 30 years with Santa Clara County, Gary has
developed the model for behavioral health pharmacy services.
Furthermore, he has helped physicians, administrators, stu-
dents, clients and industry with his expertise, understanding and
dedication. And personally, as my mentor, his knowledge in the
field of pharmacy will be sorely missed.

Gary, may the next thirty years bring you much joy and hap-
piness. Thank you for planting the seeds that have developed
into improved client care across Northern California!

CONTINUING MEDICAL EDUCATION

Joanne Okuda, UCSF PharmD Candidate and Renée Spencer, MA, PhD

Attention Deficit/Hyperactivity Disorder (ADHD) affects an estimated 3 to 6% of school-age children. Previously,
symptoms were thought to diminish during late adolescence, but long-term studies show up to 60% of cases may

persist into adulthood. The most commonly used pharmacological treatment of ADHD are the psychostimulants.
Although highly efficacious and safe, some patients are unresponsive to stimulant therapy, fail to tolerate stimulants, are
reluctant to take a controlled substance or give one to their child, or should not be treated with a drug with abuse po-
tential. This has resulted in a demand for alternative therapies in ADHD. Atomoxetine (Strattera®) is the first non-stim-
ulant agent approved for ADHD in children six years of age and older and adults. Unlike the stimulants, atomoxetine
is not a controlled substance and has not demonstrated any abuse potential. 

PHARMACOLOGY/PHARMACOKINETICS
The exact mechanism by which atomoxetine exerts its clinical effect remains unknown, but it is thought to be due to

the selective inhibition of pre-synaptic norepinephrine reuptake. In animals studies, atomoxetine caused a 3-fold increase
of both norepinephrine and dopamine in the prefrontal cortex which is involved in attention and memory. While ato-
moxetine increased the dopamine concentration in the prefrontal cortex, a similar effect was not found in the striatum
or nucleus accumbens, suggesting that atomoxetine has less potential for abuse and motor impairment (tics). In com-
parison, methylphenidate caused a similar increase in norepinephrine and dopamine concentrations in the prefrontal
cortex, but also demonstrated an increase in dopamine concentrations in the striatum and nucleus accumbens, provid-
ing support for the abuse potential of methylphenidate.1

Atomoxetine is rapidly and completely absorbed with a Tmax
of 1 hour. It is metabolized via the cytochrome P450 2D6
(CYP2D6) enzyme system and excreted in the urine. Its
plasma half-life varies in patients who are poor or extensive
metabolizers. The half-life is 4-5. 
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PHARMACOLOGY/PHARMACOKINETICS (CONT.)
hours in patients who are CYP2D6 extensive metabo-

lizers and 19-24 hours in the 5-10% of patients who have
a polymorphism of CYP2D6 and are poor metabolizers.
Metabolism by CYP2D6 converts atomoxetine into 4-
hydroxyatomextine, an equipotent metabolite that cir-
culates at < 1% of the plasma concentration of
atomoxetine. This metabolite is glucoronidated and ex-
creted in the urine (80%).

EFFICACY
Four short-term, double-blind, randomized, placebo-

controlled trials in over 750 children with ADHD
demonstrated the safety and efficacy of atomoxetine
dosed from 0.5 to 2 mg/kg/day. 2,3,4 In addition, two
identical 10-week double-blind trials in over 500 adults
showed that atomoxetine (60-120 mg/day in divided
doses) was superior to placebo in reducing ADHD symp-
toms.5 Efficacy is similar for inattentive as well as hyper-
active/impulsive symptoms. The tolerability and efficacy
of atomoxetine compared to methylphenidate are un-
clear as no adequately powered, controlled head-to-head
studies have been conducted though one is currently in
progress. Like the stimulants, atomoxetine appears to be
effective in roughly 70% of patients. 

Atomoxetine may offer the advantage over the stimu-
lants of continuous symptom relief. Despite atomoxe-
tine’s relatively short half-life of 4-5 hours, once daily
dosing in the morning was associated with effects that
persisted into the evening. However, unlike the stimu-
lants where clinical effects can be observed immediately,
symptom reduction with atomoxetine takes several days
to observe. 

DRUG-DRUG INTERACTIONS
Atomoxetine does not inhibit or induce the CYP2D6

pathway and does not appear to influence the metabolism
of other drugs. However, the metabolism of atomoxetine
may be affected by the presence of CYP2D6 inhibitors.
Dose adjustments are recommended when co-adminis-
tered with agents that strongly inhibit CYP2D6 (e.g. flu-
oxetine, paroxetine, cimetidine, quinidine). 

Atomoxetine should not be taken concurrently nor
within two weeks of taking monoamine oxidase in-
hibitors (MAOI). 

Due to the possible increase in blood pressure and
heart rate by atomoxetine, caution should be taken when
administered with pressor agents. Coadministration
with beta-agonists, such as albuterol, can result in the po-
tentiation of cardiovascular effects associated with these
agents.   

ADVERSE EVENTS
In children, adverse events reported with an incidence

of >5% and at least twice that of placebo were dyspepsia,
nausea, vomiting, fatigue, decreases in appetite, dizziness
and mood swings. Insomnia occurred at an incidence of

compared with a twice-daily regimen of the drug, though
the treatment effect size with once daily dosing was sim-
ilar to the treatment effect sizes with twice daily dosing.
An adequately sized direct comparison study is needed to
establish the optimal frequency of administration. 

Atomoxetine is available as 5-, 10-, 18-, 25-, 40-, and
60-mg capsules and is not available in a liquid formula-
tion. Pricing is flat with the average wholesale price
(AWP) being $3.12 per capsule for all strengths.       

PLACE IN THERAPY
The place of atomoxetine in the ADHD therapeutic

armamentarium is still unclear. Advantages include the
convenience of not being a controlled-substance and its
lack of abuse potential. It may also offer continuous
symptom relief throughout the day and evening. While
data support its efficacy in ADHD, its long term safety,
particularly effects on growth, remains to be determined.
As well, data regarding its efficacy relative to stimulants is
lacking. Additional studies are also needed to establish the
optimal frequency of administration. And unlike other
stimulants, symptom reduction with atomoxetine takes
several days to observe.

From a cost perspective, it is more expensive than the
stimulants, including the newer extended-release formu-
lations. Since pricing is flat, twice daily dosing can be
twice as expensive as once daily dosing. 

It appears worth trying in patients who are intolerant
to or failed to respond to stimulants or in patients who
do not want to or should not take a controlled substance
(e.g., in co-morbid substance abuse disorders). It may
provide particular benefit over the stimulants in patients
with co-morbid tics or anxiety. In regards to its use in
adult ADHD, careful diagnosis and response monitoring
will be required.

References available upon request.

7% compared to 8.9% with placebo. Mean height and
weight percentiles declined in children treated with atom-
oxetine in open-label studies of 12 to 18 months.6

Children taking the drug have had minor but statistically
significant increases in blood pressure and pulse which is
consistent with taking a drug that increases overall nora-
drenergic tone.  Monitoring should include height, weight,
blood pressure, and pulse. As with the stimulants, inter-
ruption of therapy should be considered in patients who
are not growing or gaining weight at an acceptable rate.
Atomoxetine has not been shown to cause or exacerbate
tics. 

In adults, the most commonly reported adverse events
were constipation, dry mouth, nausea, decreased appetite,
dizziness, insomnia, decreased libido, ejaculatory prob-
lems, impotence, urinary hesitation and/or retention
and/or micturition, and dysmenorrhea. 

DOSING,ADMINISTRATION & COST
Dosing in children up to 70 kg is initiated at 0.5

mg/kg/day for a minimum of three days and then increased
to a target dose of 1.2 mg/kg/day given as either a single
morning dose or evenly divided doses in the morning and
late afternoon without regard to food. No additional benefit
was seen at doses > 1.2 mg/kg/day. The maximum recom-
mended daily dose is 1.4 mg/kg/day. Dosing in adults is initi-
ated at 40 mg per day and increased after a minimum of
three days to a target dose of 80 mg with a total maximum
daily dose of 100 mg.  

Because poor metabolizers and extensive metabolizers at
CYP2D6 showed only small differences in adverse events
and efficacy, both populations are treated with the same
dosing schedule. Dose adjustment is recommended for
hepatic impairment and concomitant use of a strong
CYP2D6 inhibitor such as fluoxetine or paroxetine. 

Atomoxetine given once daily has not been directly

SSRIs Linked to Upper GI
Tract Bleeding
Talia Puzantian, PharmD, BCPP

Selective serotonin reuptake inhibitors (SSRIs) have
been considered first-line agents in the treatment

of depression as well as anxiety disorders for their ease
of use, low toxicity and minimal adverse effects.  Over
the years, SSRIs have been suspected of increasing the
risk of bleeding, particularly in patients taking antico-
agulants.  Many have attributed such a potential link to
the effects of serotonin receptors on platelets.  A recent
study published in the Archives of Internal Medicine re-
ported a correlation between SSRIs use and upper gas-
trointestinal (GI) tract bleeding.  This was a
population-based cohort study conducted in a northern
Denmark county over a five-year period (from January
1, 1991, to December 31, 1995) and involved 490,000
people.

The study compared hospitalizations for upper GI
bleeds among 26,005 people taking antidepressants with
similar hospitalizations of individuals from the general
population not taking antidepressants.  The primary
outcome measured was the observed-expected risk ratio
which was calculated as the observed number of hospi-
talizations for upper GI bleed divided by the expected
number.  

The study compared three categories of antidepres-
sants: SSRIs, non-SSRIs, “other antidepressants”.
During periods of SSRI use without use of other drugs
associated with upper GI bleeding, the authors observed
55 upper GI bleeding episodes, which was 3.6 times
more than expected (95% confidence interval, 2.7-4.7),
corresponding to a rate difference of 3.1 per 1000 treat-
ment years. Combined use of an SSRI and nonsteroidal
anti-inflammatory drugs (NSAIDs) or low-dose aspirin
increased the risk to 12.2 (95% confidence interval, 7.1-
19.5) and 5.2 (95% confidence interval, 3.2-8.0), re-
spectively. Non-SSRIs increased the risk of upper GI
bleeding to 2.3 (95% confidence interval, 1.5-3.4),
while antidepressants without action on the serotonin
receptor had no significant effect on the risk of upper GI
bleeding. 

While this study demonstrates an increased relative
risk between SSRI use and upper GI bleeding, it must
be noted that the absolute risk of bleed remains low (55
bleeding episodes in this sample).  Nevertheless, the
risks and benefits of SSRI use must be weighed in indi-
vidual patients with particular caution exercised in pa-
tients at risk of upper GI bleed or those taking NSAIDs
or low-dose aspirin.

Reference:  Dalton SO, Johansen C, Mellemkjaer L, et
al. Use of selective serotonin reuptake inhibitors and risk
of upper gastrointestinal tract bleeding.  Arch Intern Med
2003;163:59-64.
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