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A growing pool of recent research points to the importance of ethnicity in psychophar-
macologic management of depression and anxiety disorders, with sometimes pro-
found implications for efficacy and safety. Such research has provided provocative find-
ings that illustrate important interethnic pharmacogenetic, pharmacokinetic, and

pharmacodynamic differences, especially for African Americans. We did a systematic literature re-
view of psychopharmacologic treatment considerations among African Americans with anxiety and
mood disturbance seen by primary care physicians, who provide most psychopharmacologic treat-
ment. The findings commonly point to a greater percentage of "poor metabolizers" among African
Americans compared with Euro-Americans. General treatment considerations include greater at-
tention to adverse effects and better clinical response and poorer compliance for a given dose, po-
tential need for lower starting doses and slower increases, use of plasma drug levels if available,
determination of past responses to a similar drug, and integration of pharmacogenetic informa-
tion into an overall socioculturally and ethnically sensitive approach to assessment and treatment.
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The Epidemiological Catchment Area
Study has determined that the lifetime
prevalence of any mental disorder in the
United States is 33%.l More than half of
the patients with mental disorders are

treated by primary care physicians, and
fewer than 20% receive treatment in
specialized mental health settings.2 This
is especially true for anxiety and depres¬
sion, which are among the most com¬
mon of the mental disorders treated.2
Family physicians treat about 90% of
anxiety disorders.3 Surveys of outpa¬
tients in primary care settings show that
6% to 8% suffer from a major depressive
disorder4 that often is associated with
high levels of medical utilization.5 This
pattern of health care delivery is also
true of African American patients.6

Although these disorders are treatable,
they can be difficult to manage and may
require attention to many patient vari¬
ables, including interethnic pharmaco¬
genetic, pharmacokinetic, and pharma-
codynamic differences. When primary
care physicians refer their patients to
mental health specialists, as many as

half of the patients do not complete the
referral.7'8 Because primary care physi¬
cians treat most of these patients, pri¬
mary care physicians must understand
how these variables modulate treatment
outcome.

See Practice Commentary
at end of article

There has been an emerging inter¬
est in the study of the relations between
mental disorders, ethnic and cultural
influences, and subsequent pharmaco¬
logie treatment interventions. Although
considerably more study of ethnic dif¬
ferences and pharmacologie treatment
have been accomplished with nonpsy-
choactive medications,9 recent research
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developments in psychopharma-
cology disclose important ethno-
biological differences in response
to a number of different psycho¬
tropic compounds.10"13 Pharmaco-
kinetic properties of psychotropic
and nonpsychotropic compounds
share similar metabolic path¬
ways.14·15 Consistent with this
finding, it is not surprising that
ethnic differences also have been
reported to occur with psychoac-
tive compounds. Historically,
most comparative studies that
showed pharmacokinetic and
pharmacogenetic differences com¬

pared Asian, Hispanic, and Euro¬
pean populations. Yet, the impor¬
tance of understanding the
contrast with African Americans is
clear considering that this group
is prescribed a greater volume of
sedating compounds16 and is at
greater risk for being given more
severe diagnoses despite no

greater prevalence rate of psychi¬
atric disorders when standardized
diagnostic systems are used.17·18

We studied ethnic-related
factors that should be considered
in pharmacotherapy for anxiety
and mood disorders in African
American patients, and we suggest
some general considerations for
the use of psychotropic com¬

pounds in African American
populations. Although a signifi¬
cant percentage of interethnic dif¬
ferences will be genetically deter¬
mined, additional sociocultural
influences such as nutritional sta¬
tus, diet, smoking behavior, alco¬
hol consumption, and illicit or
prescribed drug use may singu¬
larly or collectively modify a

medication effect.

GENETIC BASIS FOR
PHARMACOKINETIC

DIFFERENCES

Most psychotropic drugs are

metabolized by one of the hepatic
cytochrome P-450 isoenzymes.19
Genetic polymorphism in the
functional expression of these iso-
enzymes underlies the well-
documented individual variability
in drug metabolism.20 21 Of pri¬
mary concern is the subpopula¬
tion who are "poor metabolizers,"
which results in higher plasma

drug levels and, in turn, greater
incidence of adverse effects.19 Two
of the most often encountered
P-450 isozymes are IID6 (debriso-
quine hydroxylase) and IIC19
(mephenytoin hydroxylase) and
they also are polymorphic in
nature.22 The IID6 isoenzyme is
responsible for the metabolism of
many tricyclic antidepressants
(TCAs), selective serotonergic
reuptake inhibitors (SSRIs), and
most antipsychotics.23 Although
only 2.9% to 10% of Euro-
Americans are IID6-mediated
poor metabolizers, a recent study
by Kalow24 suggests that as many
as 33% of African Americans have
a "gene alteration" in this isoen-
zyme that results in a slower
metabolic rate. Thus, if this find¬
ing is observed to be consistently
true, the metabolism of TCAs,
SSRIs, and antipsychotics may be
notably reduced in up to one third
of African American patients. The
IIC19 isoenzyme is involved in
the metabolism of diazepam and
the demethylation of the tertiary
TCAs.23 Although only 3% of
Euro-Americans are IIC19 poor
metabolizers, about 18% to 22%
of African Americans are IIC19
poor metabolizers, suggesting a

slower rate of metabolism of some
benzodiazepines and tertiary
TCAs in a higher proportion of
African Americans. However, no
evidence exists of genetic poly¬
morphism in the 3A4 isoenzyme,
which metabolizes benzodiaz¬
epines such as alprazolam, tria-
zolam, and midazolam and some

TCAs. Unfortunately, understand¬
ing the frequency of interethnic
genetic variations probably is
insufficient to resolve problems of
multiple allelism and heterozygos-
ity. Although understanding of
specific polymorphism is impor¬
tant, it accounts for only a portion
of interethnic differences.26

In summary, research on dif¬
ferences in liver metabolism, spe¬
cifically the P-450 subsystems, of
common psychotropic drugs com¬
paring African Americans and Euro-
Americans indicates higher fre¬
quency of poor metabolism in
African Americans, which has clini¬
cal implications suggesting the need
for more cautious prescribing pat-

terns for anxiolytics, antipsychot¬
ics, and most antidepressants.

TRICYCLIC
ANTIDEPRESSANTS

Studies involving psychopharmaco¬
logic responses to TCAs in African
American populations only re¬

cently have received systematic in¬
vestigation. The few studies that
have been performed disclose im¬
portant differences in the pharma-
cokinetics between African Ameri¬
cans and Euro-Americans.

Raskin et al27 studied the dif¬
ferential effects of chlorpromazine
hydrochloride and imipramine
hydrochloride in 159 African
American and 555 Euro-American
inpatients. They used standard
psychometric scales to assess the
symptoms and the response to dif¬
ferent medications administered.
The study suggested that African
Americans show more rapid
improvement and that African
American men were therapeuti-
cally more responsive to imipra¬
mine. The more rapid improve¬
ment among African American
patients treated with TCAs is not
an isolated finding. It is reason¬

able to suspect that this could be
related to higher rates of poor
metabolism in African Americans,
resulting in higher plasma levels.
Earlier large-scaled, multicentered
studies28·29 also showed "by
chance" similar differences in the
response rates in African Ameri¬
can patients.

In the study by Zeigler et al,30
no ethnic differences were found in
the rate of demethylation of ami-
triptyline hydrochloride to nortrip-
tyline hydrochloride or the steady-
state plasma levels of amitriptyline.
However, African American pa¬
tients had significantly higher (50%)
nortriptyline plasma levels com¬

pared with Euro-Americans. This
difference (higher levels of second¬
ary amine TCAs) is proposed as a

plausible reason for the more rapid
response to TCAs in African Ameri¬
can patients.

In a retrospective medical chart
review, Livingston et al31 studied 125
psychiatric inpatients (102 Euro-
Americans and 23 African Ameri¬
cans) treated with TCAs. African
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Americans composed 18% of the
sample, but of the 10 patients who
experienced delirium, halfwere Af¬
rican American. The researchers
concluded that delirium was nota¬

blymore common in African Ameri¬
can patients, older patients, and
those with higher TCA plasma lev¬
els. However, it is unclear from the
authors' summary of the data how
race is notably related to delirium in¬
dependent of age and plasma TCA
levels.

In another retrospective medi¬
cal chart review,32 19 patients who
had overdosed on amitriptyline were
studied. Subjects included were 13
Euro-American (5 men and 8 wom¬
en) and 6 African American women.
Results disclosed important ethnic
differences in the level-dose ratio be¬
tween African American and Euro-
American women and higher plasma
concentrations in African Ameri¬
cans.

In a study of indigenous Afri¬
can outpatients from Tanzania, the
patients responded to clomipra-
mine hydrochloride in much lower
doses than those recommended in
Western textbooks.33 Yet, at the low-
to-moderate dose of 125 mg of clo-
mipramine hydrochloride, drowsi¬
ness and tremulousness were
notable.

In conclusion, although these
clinical reports suffer from some

méthodologie concerns, taken
together, they consistently suggest
that African Americans treated
with TCAs will have higher
plasma levels per dose, more
adverse effects with equivalent
plasma levels, and earlier onset of
action than Euro-Americans.
Adverse effects may be major rea¬
sons for patient noncompliance.
Adverse effects and noncompli¬
ance may be minimized without
compromise of efficacy by starting
with lower doses of TCAs than
generally recommended. Although
the percentage of poor metaboliz¬
ers among African Americans is
higher than among Euro-
Americans, a minority of patients
is affected. Therefore, most Afri¬
can American patients probably
will need traditional doses for
effective treatment. Use of plasma
TCA levels may be an especially
helpful adjunct to clinical inter-

view in identifying poor metabo¬
lizers, in determining when an

adequate dose is being used, and
in ascertaining whether there has
been an adequate trial of the drug.
Although monitoring of the elec¬
trocardiogram is recommended
for all patients receiving TCAs,
this may be especially important
for African American populations,
who may have a tendency to have
higher plasma levels and may be
more sensitive to the adverse car-

diotoxic effects.

SEROTONERGIC
ANTIDEPRESSANTS

A search of the recent literature
yields no data on ethnic differences
in the pharmacokinetic, pharma-
codynamic, or pharmacotherapeu-
tic effects of SSRIs in African
American patients. Recent Food
and Drug Administration approv¬
als for new SSRIs and their popu¬
larity as alternatives to TCAs sug¬
gest a need for studies of ethnic
variations in their biological activ¬
ity. An important clue to the po¬
tential importance of such research
is found in the review on metabo¬
lism of SSRIs by Preskorn,34 who
described a substantial inhibitory
effect on the P-450 isoenzyme sys¬
tem. Fluoxetine hydrochloride and
paroxetine at effective minimum
doses had a profound inhibitory ef¬
fect on the hepatic isoenzyme
CYP2D6, with fluoxetine also in¬
hibiting CYP3A4.35·36 Both of these
enzymes in the P-450 class are im¬
portant in the hepatic metabolism
of various drugs (eg, TCAs, some
neuroleptics, ß-blockers, alpra-
zolam, and carbamazepine). Fluox¬
etine hydrochloride and paroxetine
at the common dose of 20mg/d cause
a decrease in clearance of the TCA
desipramine hydrochloride by about
80%. This pharmacologie effect of
fluoxetine on desipramine is
expressed in greater cognitive
impairment and psychomotor func¬
tioning.37 Another SSRI, sertraline
hydrochloride, showed minimal
(<30%) effect on the metabolism of
desipramine. The effect of fluox¬
etine on CYP3A4 is relevant for the
role of this enzyme in the metabo¬
lism ofdrugs such as alprazolam and
carbamazepine.37·38

Considering that the SSRIs
are metabolized by or inhibit the
P-450 isoenzymes, and the genetic
polymorphism of these enzymes
in African Americans, we can pre¬
dict at least some pharmacokinetic
differences in a notable minority
of African American patients. It is
our clinical observation that many
African American female patients
will report significant adverse
effects when given the generally
recommended dose of paroxetine
(20 mg) and fluoxetine hydro¬
chloride (20 mg) and will better
tolerate the medication and have
an adequate therapeutic response
when prescribed less than the rec¬
ommended adult doses. Con¬
trolled studies clearly are needed.
For now, we recommend close
monitoring of the patient in the
first few weeks, especially for
fluoxetine because of its lengthy
half-life (24-96 hours),39 while
watching for clinical signs sugges¬
tive of poor metabolism (ie,
greater adverse effects and faster
onset of clinical benefits).

ANTIANXIETY COMPOUNDS

A review of the existing research sug¬
gests slowed clearance and greater
adverse cognitive effects and dis¬
closes more anxiety reduction from
benzodiazepines in African Ameri¬
cans than Euro-Americans.40 Sev¬
eral epidemiologie studies suggest
that African Americans receive ben¬
zodiazepines less often than Euro-
Americans whether the data are from
a national database,41 a southern
community,42 or a university hospi¬
tal database of medical and surgical
patients.43

In a study of the pharmacoki-
netics of adinazolam mesylate
0. C. Fleishaker, PhD, andj. P. Phil¬
lips, PhD, oral communication, April
1991), a triazolobenzodiazepine cur¬
rently being investigated as an anti¬
depressant and anxiolytic, 8 Afri¬
can American and 8 Euro-American
normal volunteers were included in
the study. The results showed that
African Americans had increased
clearance of adinazolam. Concur¬
rently, however, the Cmax (concen¬
tration of free [unbound] level of
drug) and area under the curve of
N-dimethyladinazolam, the metabo-

 at STANFORD Univ Med Center, on November 5, 2009 www.archfammed.comDownloaded from 

http://www.archfammed.com


lite of adinazolam, were notably
higher in African Americans. With
these pharmacokinetic findings,
African Americans also manifested
notably larger drug effects on psy-
chomotor performance. N-dime-
thyladinazolam has been shown to
mediate exclusively the benzodiaz-
epinelike adverse effects, including
effects on psychomotor perfor¬
mance, after adinazolam adminis¬
tration. This may be responsible
for the larger drug effects on

African Americans despite their
higher metabolic capacity for
adinazolam.

SUMMARY AND
CONCLUSIONS

Increased interest and scientific ad¬
vances in psychopharmacology have
facilitated some interesting and pro¬
vocative ethnobiologic comparisons
of pharmacogenetic, pharmacoki¬
netic, and pharmacodynamic differ¬
ences.Although someméthodologie
and other research design concerns
make more definitive impressions
premature, there is nevertheless an
emerging body of data that identify
important differential patterns of ge¬
netic, kinetic, and dynamic respon¬
sivity to various psychotropics among
AfricanAmerican populations. These
clinically significantgroup differences
can contribute to a more culturally
and ethnically sensitive and effective
assessment, diagnosis, and treatment
of the AfricanAmerican patients and
their specific needs. This focus on the
individual rather than his or her eth¬
nic status is critical, because fewEuro-
Americans andAfricanAmericans are
poormetabolizers. Physicians should
attend to potentially greater efficacy,
higher rates of adverse effects, and
more resistance to complywith treat¬
ment for AfricanAmericans at a given
dose when compared with Euro-
Americans, while being careful not
to assume that they are the "case" for
a given patient. Lower starting doses
may be in order as are closelymoni¬
tored rising or tapering doses and
plasma drug levels. A patient's past
response to a drug in the same class
ofpsychotropics often is instructive.

In general, the psychopharma¬
cology literature on African Ameri¬
cans discloses important trends
along several important pharmaco-

genetic, pharmacokinetic, and phar-
macodynamic variables. Much work
remains to delineate these impor¬
tant ethnobiological differences. Un¬
til this work is done, clinicians can
be guided by findings of direct and
indirect evidence for poor metabo¬
lism of antidepressants and anxio-
lytics, and by careful and frequent
determination of adverse effects. Fu¬
ture psychopharmacology studies
should control for patient nutri¬
tional status, diet, and alcohol and
other drug use. Also, due to prob¬
lems with accurate diagnosis of
mood disturbance in African Ameri¬
cans, further efforts to improve as¬
sessment in this area should be un¬
dertaken. Although there is
significant indirect evidence for
cause and effect, the issue of medi¬
cation compliance and metabolic sta¬
tus (ie, slow metabolizers) should be
jointly studied. Finally, we noted few
studies of benzodiazepine pharma-
cokinetics in this population de¬
spite their widespread use. Re¬
search relevant to kinetic and
dynamic responses to anxiolytics in
African American Americans is
much needed.
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Practice Commentary

A it is true that ethnicity should play a role in the management of most medical problems, it rarely is clear
just how important that role should be. Researchers recently have begun to consider pharmacogenetic, pharma-
cokinetic, and pharmacodynamic differences based on race. The ethnic-related factors that could be considered in

the pharmacotherapy of anxiety and mood disorders in African Americans, as pointed out in this article, must also include
sociocultural influences. And while it is important to know that as many as 33% of African Americans may have a genetic
predisposition that results in slower metabolism of some drugs, it is just as important to observe that African Americans are
at greater risk for being given more severe psychiatric diagnoses despite lack of greater prevalence of these disorders when
standardized diagnostic systems are used. The clear message for me is that physicians should look at the issue of psycho-
tropic drug use with a broad, open mind and be objective, paying special attention to patients and their response and to the
side effects of any medication, regardless of the patient's ethnic background.

Brenda Latham-Sadler, MD
Bowman Gray School ofMedicine
Winston-Salem, NC
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