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Neurotransmitter Dysregulation in
Anorexia Nervosa, Bulimia Nervosa, and
Binge Eating Disorder

Timothy D. Brewerton

Medical University of South Carolina
Charleston, South Carolina, U.S.A.
Howard Steiger

Douglas Hospital
Montreal, Quebec, Canada

The current system of psychiatric diagnosis, DSM-IV (1), addresses two
official eating disorder (ED) syndromes—anorexia nervosa (AN) and bulimia
nervosa (BN)-—and a third (still provisional) diagnostic entity—binge eating
d}SQrder (BED). However, BED has all but officially been recognized as a
distinct eating syndrome. AN, BN, and BED are all polysymptomatic syn-
(\i\:;nlleS, defined by maladaptive attitudes and behaviors around eating,
o 80t and body image, but typically including “nonspecific” disturbances
rZelf-lmage, mood, impulse regulation, and interpersonal functioning. All
mori, iZy.ndromes are .known to be f"tssqciated with s.igniﬁcant morFality and
iSng ¢ 1ty,' bqth me‘dlcal and psychiatric (2,3). Despite popular. behe.fs, there
. deedof(ljvlr{01ng evidence that cultural factor's alone cause eating @sords:rs.
fong ir’lt uring the past few years (gnd especially the last decade) investiga-
Latip d'O the role of neurotransmitters and other neuromodulators in the
€ disorders have been highly productive, and have implicated primary

257
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neurotransmitter disturbances in the etiology of both AN and B
more, recent data clearly identify strong genetic factors in AN and
appear to share common genetic vulnerabilities (4,5) linked to obs
perfectionism, anxiety, and/or behavioral inhibition (6,7). On
piece of evidence to support monoamine involvement in the eati
is the observation that antidepressant medications can be beneficial in Con-
trolled studies, not only in BN patients butin recovered AN patients as wel] (8).

However, it is also clear that some disturbances are consequences of the
abnormal eating practices and nutritional disturbances that characterize thege
disorders (9), which in turn exacerbate or perpetuate signs and Symptoms
(10). This perspective, taken together with the disorders’ consequences,
challenges, and costs, compels us toward a better understanding of the bio-
logical mechanisms underlying all stages and types of eating disorders. The
identification of the psychobiological underpinnings of these conditions may
be useful in many ways, including the development of improved medical and
psychopharmacological interventions, improved education and psychother-

apy for patients and their families, and improved prevention efforts at a
primary level.

BN, whicp,
essionality,
€ Powerfy)
ng disorderyg

It must be emphasized that most measurements of neurotransmitter
function provide only a glimpse into the state of the organism at that moment.
Sorting out what is trait and what is state related has been a challenging focus
of neurotransmitter research in the eating disorders.

MONOAMINES

The classical monoaminergic neurotransmitter systems, including serotonin
(5-hydroxytryptamine, 5-HT), norepinephrine (NE), and dopamine (DA),
have been fairly extensively studied in the eating disorders using available
techniques in biological psychiatry. Most of these studies have been con-
ducted during the active state of illness, during which severe nutritional
compromise may represent an important confound. Dieting and/or semi-
starvation clearly depletes central monoamines and leads to altered neuro-
transmitter levels and receptor sensitivity in animals and humans (11-15). To
avoid this problem, a more recent strategy has been to study “recovered”
patients, i.e., AN and BN patients who have attained normalization of eating
and weight, resumption of menses and/or normalization of gonadal hormone
levels, and abatement of typical cognitive features to subclinical levels. This
strategy attempts to minimize starvation state—related effects and to reveal
potential trait-related disturbances or vulnerabilities. However, the long-term
effects of chronic malnutrition and disordered eating behaviors on the brain
(similar to substance use disorders) should not be minimized. Studies of
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transmitter function in at-risk premorbid individuals as well as nonaffected
identical and fraternal twins, siblings, and other first-degree relatives of ED
patients could begin to confirm trait-related disturbances.

Neurotransmitter function in patients with EDs have been investigated
using a variety of existing techniques and methodologies, each of which has its
own advantages and disadvantages. Studies of cerebrospinal fluid (CSF) con-
centrations of the major metabolites have been a popular strategy and include
measures of 5-hydroxyindoleacetic acid (5-HIAA) for 5-HT, 3-methoxy-4-
hydroxyphenylglycol (MHPG) for NE, and homovanillic acid (HVA) for
DA. Some studies have also examined actual concentrations of 5-HT and NE,
but not DA. Such studies measure transmitter metabolism of the whole brain
and spinal cord and lack any anatomical specificity.

Neuroendocrine and other psychobiological response measures have
been studied following acute challenges with various agents, including amino
acid precursors, €.g., L-tryptophan (L-TRP) and 5-hydroxytryptophan (5-
HTP) for S-HT, presynaptic receptor agonists, €.g., di-fenfluramine (d/-FEN)
or d-fenfluramine (d-FEN) for 5-HT, postsynaptic receptor agonists, e.g., 171~
chlorophenylpiperazine (m-CPP) for 5-HT, and isoproterenol (ISOP) for NE.

Longer term challenges with receptor antagonists, e.g., antipsychotics for DA
and 5-HT, and antidepressants, especially the serotonin-specific reuptake
inhibitors (SSRIs), also illuminate the role of neurotransmitters in the eating
disorders. Acute amino acid precursor depletion, most notably of L-TRP (16—
19), has been another important source of information about the role of
central 5-HT function in eating and related disorders.

Platelet (PLT) and leukocyte studies are possibly reflective of central
neurotransmitter function but are always at least one step removed from the

nervoussystem, e.g., platelet 5-HTreuptake, *H-imipramine binding, *H-paro-
xetine binding, platelet monoamine oxidase (MAO), platelet 5-HT content,
as well as platelet receptor-mediated aggregation (5-HT> and c-adrenergic).

Plasma concentrations of neurotransmitter precursors, €.g., L-TRP, L-
tyrosine (L-TYR), and their competing large neutral amino acids (LNAAS),
neurotransmitters themselves, e.g.. NE, DA, and whole-blood serotonin
(WBS), as well as the usual metabolites, MHPG, HVA, and 5-HIAA.

Brain imaging receptor-binding studies are a promising avenue but
remain relatively unexplored in the eating disorders.

For each neurotransmitter, the results from controlled studies in
h‘}mans will be reviewed and summarized for both AN and BN. Where ap-
Dllc'able, comparisons between restricting AN patients, bingeing—purging AN
It[’;tlents, and normal-weight BN patients will be made. Very little work of

is nature has been done in BED patients but when available will be
Mentioned.
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NOREPINEPHRINE

There are a number of reasons to suspect NE involvement in the eating
disorders. Most notably, NE pathways at the level of the hypothalamus are
known to be involved in the initiation of feeding (20). Disturbances in these
pathways may therefore be involved in the pathophysiology of the profoundly
altered feeding behaviors classically associated with the eating disorders. In
addition, NE’s role in the modulation of mood, anxiety, neuroendocrine
control, metabolic rate, sympathetic tone, and temperature make it a likely
candidate for study (21-26). It has been recognized for some time that low-
weight anorexic patients, and to some degree bulimic patients, have reduced
body temperature, blood pressure, pulse, and metabolic rate (25,27,28).
Investigations in this area have shown that low-weight AN patients have
reduced measures of plasma, urinary, and CSF MHPG (27,29-31). In contrast,
reports of plasma NE levels in the eating disorders has been more variable
(32,33), and this appears to be linked not only to weight but to the stresses
associated with the illness (25). AN patients tend to have higher plasma NE
levels at admission, which then decrease as treatment and weight gain pro-
gresses (25,34).

When ill, BN patients demonstrate lower values of plasma NE at
baseline (21,28) and in response to abstinence (35), standing (36), test meal
challenge (37), and mental challenge (37). They also have other evidence of
blunted sympathetic activation in response to mental stress (38). However,
despite low baseline plasma NE levels, BN patients show normal responses to
exercise (39) but reduced responses to orthostasis (40).

In AN patients, depression has been found to be significantly worse in
those patients with the lowest A change in plasma NE concentrations to
orthostasis (41). Reduced urinary MHPG levels have also been related to the
presence of comorbid major depression (29,42). It is therefore important in
such studies to control for psychiatric comorbidity.

Like the plasma NE studies, CSF NE levels have been reported to be no
different in AN patients than controls at low weight and after short-tern
weight gain, but then significantly lower after weight recovery of at least 6
months (26,31,32). In BN patients, reduced CSF NE levels have been reported
during the active state of the illness (23,43). However, upon long-term
recovery, concentrations of CSF MHPG have been reported to normalize
in both AN and BN (7) despite earlier reports of lower levels (32). Given that
CSF NE concentrations have not yet been reported in long-term (>1 year)
recovered AN or BN patients, the extent to which adrenergic alterations Seefl
in the eating disorders are trait related remains unclear. Nevel‘thf{l‘?s"”
available evidence suggests exquisite sensitivity of this system to malnutritio?
or stress.
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Challenge studies using the p-adrenergic agonist isoproterenol in under-
weight anorexic patients revealed erratic secretion of plasma NE in response
to increasing doses (24). Bulimic patients demonstrated significantly in-
creased chronotropic responses to isoproterenol (44). Challenge studies with
adrenergic agents in recovered patients have not been reported.

The number of platelet a, receptors has been reported to be reduced in
both AN and BN compared to controls (33,45), suggesting increased post-
synaptic receptor sensitivity that is probably secondary to dieting or semi-
starvation. In summary, peripheral and central sympathetic nervous activity
is reduced in both AN and BN, although it tends to normalize with recovery.
Taken together, the preponderance of the evidence so far leads to the
conclusion that these changes are a result of chronic starvation or intermittent
dieting (26). However, a trait-related disturbance of the adrenergic system
cannot be ruled out at this time (35).

Studies of adrenergic receptors on human leukocytes have been another
strategy to investigate adrenergic function in the eating disorders. Buckholtz
et al. (46) reported altered p-adrenergic receptor affinity on circulating lym-
phocytes of BN patients compared to those of controls. However, in a similar
study of a mixed group of eating disorder patients, Lonati-Galligani and
Pirke (40) reported lower receptor number (By,.x) but normal affinity (Ky) in
low-weight AN patients, whereas both measures were no different from
controls in the BN patients and the weight-recovered AN patients. Gill and
colleagues (47) reported differential changes in a- and B-adrenoceptor linked
(PCa*™) uptake in platelets from patients with AN, further documenting an
adrenergic disturbance in eating disorder patients. However, the issue of
cause versus effect remains unanswered in platelet and leukocyte studies.

DOPAMINE

DA is also suspect in the neuropathophysiology of the eating disorders given
its reported involvement in the regulation of feeding, mood, activity, percep-
tion, sexual/social behavior, hormone and peptide release, and to some extent
aggression (48-51). Notably, DA is involved in the hedonic reward responses
to eating and its maintenance as well as to other pleasurable activities (52-54).

~The majority of studies of DA metabolism in the eating disorders have
consistently shown that low-weight AN patients have reduced measures of
Peripheral and central DA activity, including decreased plasma (27) and CSF
‘IK{I\;?\I 3 D.Tn BN patients, reduced CSF HVA levels also have been reported
less patlen.ts with frequent bl.nge~purge ep1sodes.(23,50) but not in those
CSFseverely ill. Furthermore, binge frequency was inversely correlated with

HVA levels in one study (50). Upon long-term recovery, concentrations
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of CSF HVA have been reported to normalize in BN (8), whereas a trend for

decreased CSF HVA levels persisted in six restricting AN patients compareq

to controls and to bingeing and/or purging AN patients (7). This suggests g -

possible trait-related disturbance specific to restricting AN, although thjg
finding needs replication given the small sample size. These results could also
still be due to nutritional factors given that patients in this study weighed
significantly less than those in the BN group and may still have been at the low
end of the normal weight range.

Anecdotal reports of the successful use of dopaminergic antagonists
(typical antipsychotic agents) in the treatment of AN patients (55) have been
generally followed by equivocal results in controlled studies (56,57). Atypical
antipsychotic agents may show more promise in the adjunctive treatment of
AN given their combined antidopaminergic and antiserotonergic effects (58~
60), but the results of placebo-controlled studies remain to be seen.

Genetic investigations into the role of DA have been limited to the Bal [
DRD3 receptor polymorphisms in which no differences were found between
AN patients and controls (61). However, the polymorphisms of other genes
coding for DA receptors could be tested. Interestin gly, Corcos and colleagues
(62) reported significantly lower IgG and IgM autoantibodies to DA in BN
patients compared to controls. There was also a trend for lower levels of IgM
autoantibodies to DA in the eating-disordered group. The relevance of these
findings to the pathophysiology of the cating disorders remains uncertain but
invokes possible autoimmune mechanisms.

SEROTONIN

Several lines of reasoning point to disturbances of 5-HT function in the
pathophysiology and neuropsychopharmacology of the EDs (8.,9,63), includ-
ing serotonin’s role in feeding (64,65), satiety (66,67), dieting/fasting (11,12),
mood regulation (16), anxiety (68), obsessive-compulsiveness/perfectionism/
behavioral inhibition (69), harm avoidance (70,71), impulsivity/aggression
(72,73), motor activity (74,75), gender (76,77), seasonality (66,78,79), body
image/perception (80), and social behavior (81-83) (see Table 1).

Reductions in a variety of 5-HT parameters have been consistently
reported in low-weight AN patients. Although no significant differences have
been found in absolute plasma 1-TRP levels (84-86), the plasma L-TRP/
LINAA ratio is reduced in the low weight state (30,87,88) but normalizes upon
short-term weight recovery (22,30). In BN, Gendal and Joyce (89) reported
that the L-TRP/LNAA ratio inversely correlated with the desire to binge-eat.
In addition, symptomatic bulimic relapse or worsening of symptoms has been
reported following acute 1-TRP depletion in BN (17-19).

Neurotra
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TABLE 1 Monoamines and the Phenomenology of the Eating Disorders
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Factor

Norepinephrine

Dopamine

Serotonin

Activity/exercise

Fasting effects

Mood regulation

Hormone regulation
Neuropeptide regulation
Trauma effects
Temperature

Anxiety

Blood pressure/pulse
Metabolic rate

Feeding initiation/hunger
Body image/perception
Impulsivity/aggression
Sexual behavior

Feeding maintenance/hedonic reward
Novelty/sensation seeking
Harm avoidance
Behavioral inhibition
Feeding termination/satiety
Obsessive-compulsiveness/perfectionism
Social hierarchy/rank
Gender differences
Seasonality/light effects
Circadian rhythmicity
Age/developmental effects

XXX XXX XXX XX

XX X X X x

XX X X X

X X X XXX XX XX X X

XXX X X X X XX

Other significant findings include decreased CSF L-TRP levels (90) and
decreased CSF 5-HIAA levels (22,88,91) during low-weight status with
normalization of these levels with short-term weight recovery (STWR, goal
weight maintenance >3 weeks). Strikingly, Kaye and colleagues (69,92) have
reported abnormally elevated CSF 5-HIAA levels following long-term weight
fecovery (LTWR, goal weight maintenance >6-12 months), and interpret
these findings as indicating that AN may correspond to a primary state of
excessive 5-HT tone, which is then masked by malnutrition-induced reduc-
tions in 5-HT activity during active illness. In other words, they propose that
the pathophysiology of AN actually involves a hyperserotonergic trait and,
furthermore, postulate that this trait may correspond to behavioral traits of

st

0bSessipnality and inhibition. Corroborating the notion of hyperserotonergic
atus in AN, Kaye and colleagues have noted long-term weight-restored

a“(_)l’exics to display elevated 5-HT, receptor binding, measured by positron

Ex. 12, Page 12

emission tomography (PET) (93).




Ex. 12, Page 13

In BN, reduced levels of CSF 5-HIAA are consistently reported only ip
the subgroup of patients displaying more frequent binge-purge episodes
(23,50). Suggesting a possible link to severity of bulimic Symptomatolo
binge frequency has been found to correlate inversely with CSF S-HIAA’
concentrations (50). In a small pilot study, Brewerton and colleagues (94) haye
reported no difference in CSF 5-HT levels between BN patients and controls,
However, upon recovery for at least a year, BN patients have been reported to
haveelevated CSF 5-HIAA levels compared to healthy controls (95), much like
those described earlier as being characteristic of long-term recovered
anorexics. As in AN, this finding has been linked to obsessive-compulsive
personality traits, perfectionism, and behavioral inhibition, associated with 3
hypothetical tendency toward hyperserotonergic status. However, we note,
that the Kaye et al. study of recovered BN may be confounded by small weight
discrepancies between their (heavier) recovered bulimics and lighter compar-
ison controls. Such weight differentials could underlie discrepant levels of
5-HT metabolism.

Decreased prolactin (PRL) responses following m-CPP (96-98), L-TRP
(96,97), and fenfluramine (FEN) (99-101) have been reported in AN and
indicate an anatomically specific alteration in 5-HT receptor sensitivity at the
level of the hypothalamus, which could conceivably also occur in other brain
pathways (9). Blunting of PRL following m-CPP persists into short-term
weight recovery, although trends toward normalization of PRL responses,
after refeeding and weight gain, have been reported (97). With atleast a year of
recovery, neurohormonal responses to m-CPP normalize in restricting AN
patients (92). Apparently, full normalization of PRL responsivity to seroto-
nergic agents occurs after full weight restoration, normalization of hypothala-
mic-pituitary-gonadal function, and abatement of overt cating disorder

symptoms (7). However, the appetite-suppressing effect of FEN is significantly
diminished in recovered AN patients despite normalization of hormonal
release (102).

Platelet (PLT) studies contribute to the demonstration of serotonergic
dysfunction in AN. Significant increases/reductions in PLT imipramine (IMI)
binding (103), but not PLT 5-HT uptake (103,104) or PLT MAO content (42),
have been reported in low-weight AN patients. However, a more recent study
reported decreased PLT MAO in AN (105), which was inversely correlated
with impulsivity and positively correlated with persistence (which is similar to
rigidity). In arelated vein, Finocchiaro and colleagues (106) conducted a novel
study of indole metabolism and reported altered phytohemagglutinin stimu-
lated, light-induced [ H]thymidine incorporation into the DNA of peripheral
blood mononuclear leukocytes in AN patients compared to controls. The
authors concluded that the white cells of AN patients show a failure in the
regulation of 5-HT and melatonin metabolism in response to light.
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Asin AN, neurobiological indices in active BN are often consistent with
reduced 5-HT tone. For example, findings in BN show a consistent pattern of
PRL blunting following m-CPP (107-110), fenfluramine (99,101,111-113),
and 5-hydroxytryptophan (5-HPT) (114), but not L-TRP (9,107). PRL
responses following L-TRP are low only in the BN patients with concurrent
major depression, again emphasizing the need to control for comorbidity. PRL
responses following m-CPP are inversely correlated to baseline cortisol
(CORT)(9). Self-reported binge frequency also has been shown to be inversely
correlated to PRL responses following m-CPP (9) and fenfluramine
(101,111,113) in BN patients. Given that this presumed alteration in hypo-
thalamic postsynaptic 5-HT functioning normalizes with recovery from BN
(8,95,115), these serotonergic abnormalities could be understood to be a result
of bingeing, purging, and/or dieting rather than a cause of these behaviors,
although other vulnerabilities of the 5-HT system may also exist and interact
with these psychosomatic behaviors. There is only one serotonergic challenge
study reported in BED (101), which found that PRL responses following d-
FEN were no different in patients with BED than in controls. This lends
support to the idea that purging, dieting, and weight loss (rather than bingeing
per se) have greater roles in creating the serotonergic abnormalities noted
above. Dieting, bingeing, and vomiting all may affect central 5-HT synthesis
(13,14,22,116,117) and could conceivably result in down-regulation of post-
synaptic 5-HT receptors and blunted PRL responses. In addition, these
behaviors may involve activation of the HPA axis, which in turn appears to
dampen 5-HT receptor sensitivity (9,107). Despite findings linking recovery
from BN to normalization of blunted endocrine responses after 5-HT agonists
(95,115), other findings (based on PET techniques) suggest persistent reduc-
tions in postsynaptic 5S-HT,, receptor activity even in fully recovered bulimics
(118). Such findings associate BN with a stable reduction in 5-HT neuro-
transmission at some central sites—and present the possibility that such
tendencies exist independently of disorder sequelae in BN patients.

In BN, platelet studies indicate reduced PLT IMI binding (119) and
PLTMAO (120). PLT 5-HT uptake has been reported to be increased in one
study (121) but not another (120). Steiger et al. (110,122) reported reduced

PLT paroxetine binding in groups of BN patients compared to healthy
controls.

Possible Trait-Linked Effects

Independently of dietary factors, personality trait variations might explain
Zz?le Othe variations in 5-HT status seen in eating disorder sufferers. In non-
e mg-dl.sorder.ed popu_lations, correspondence between 5-HT function and

'Sonality trait variations has been well established. For example, impul-
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Neurotral
sivity has been consistently linked to decreased 5-HT activity; suicide, fire roup €x
setting, violence, and borderline personality disorder (BPD, for which impul. ﬁmic WO
sivity is pathognomonic) have all been linked to decreased 5-HT metabolisy tendency
(as indicated by reduced CSF 5-HIAA) (123,124). Likewise, impulsive displaye
suicidality and aggression have been linked to low platelet 5S-HT content in bulim
and reduced PRL response to 5-HT agonists (123,124). On the opposite side correlate
of the same coin, findings in non eating-disordered samples have (at least reuptake
inconsistently) associated anxiety or compulsivity with increased 5-HT tone. relations
For example, patients with obsessive-compulsive disorder have been reported (138) or
to display elevated CSF 5-HIAA (125) and increased PRL response after the notion t
5-HT agonist fenfluramine (126). Furthermore, the partial 5-HT agonist m- susceptit
CPP has been observed to increase obsessionality in obsessive-compulsive bated by
patients, and anxiety in patients with generalized anxiety disorder ( 127-129). become ¢
Likewise, heightened anxiety has been associated with elevated 5-HT activity Ta
in both generalized anxiety disorder (130) and AN (131). Such findings have logical ¢
encouraged some theorists to propose that “impulsive” and “compulsive” over, as\

traits occupy opposite poles of a continuum of 5-HT under- to overactivation phases o
(132,133). While this notion remains controversial, it is tempting to contem-

function
plate the possibility that 3-HT findings in restrictive versus bulimic ED biologic:
variants may reflect variations associated with differential loadings of com- regulatic
pulsive or impulsive traits in these ED subgroups. perhaps

In keeping with the notion outlined above, various studies report that (139).

personality trait variations account for variations of 5-HT indices in ED He
patients, at least when actively eating disordered. Waller and colleagues (134) esis of 5
observed that hostile bulimics, compared to less hostile ones (by self report), findings
showed smaller neuroendocrine responses following buspirone (which they sites in
presumed to be a 5-HT), agonist). Likewise, Carrasco and colleagues (135) erton (9
observed systematically lower platelet MAO concentrations (taken as a proxy m-CPP |
for reduced 5-HT activity) in bulimics with impulsive or “borderline” traits. AN or M
Results of several studies by Steiger and his colleagues are comparable. In one migrain
study, PRL responses after m-CPP were measured in bulimic women who receptor
reported, or who denied, a history of self-mutilative or suicidal impulsivity telet ag;
(136). (Incidentally, these two groups of women, were quite comparable on reportec
indices of binge and purge frequency and body mass). Compared to normal hypothe
eaters, the self-harming bulimics were clearly blunted, as far as 5-HT function AN anc
was concerned; the non-self-harming bulimics were not. In other words, an HT, (fa
association was observed between blunting of the m-CPP-stimulated PRL presum
response and self-destructiveness, comparable to that obtained in non-cating- seconds
disordered populations (137). This observation suggests that hypoactivity of and inc
the 5-HT system in BN may be more strongly linked to self-aggressive the rece
impulsivity than it is to binge—purge symptoms per se. However, in the study of a dy
by Brewerton et al. (107), no such differences were found between bulimic related
patients with and without a history of suicidality. Another study by Steiger’s the face
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group examined platelet *H-paroxetine binding in normal women and in bu-
limic women, and assessed effects of “nonplanning impulsivity” (i.e., the
tendency to act without considering consequences) (110). Both bulimic groups
displayed reductions in density (By.y) of paroxetine binding sites. However,
in bulimics, the extent of reduction in binding site density was inversely
correlated with “nonplanning.” In other words, reduced peripheral 5-HT
reuptake corresponded to increased impulsivity. This effect parallels inverse
relationships noted between platelet S-HT binding and aggressive impulsivity
(138) or self-mutilation (138) in personality-disordered subjects, raising the
notion that in BN we could be observing a constitutional (trait-linked)
susceptibility to underactivity of the 5S-HT system. Furthermore, if exacer-
bated by effects of dieting, such susceptibilities could cause certain people to
become especially impulsive and/or prone to binge eating.

Taken together, research findings from plasma, CSF, and pharmaco-
logical challenge studies suggest reduced 5-HT synthesis, uptake, and turn-
over, as well as altered postsynaptic 5-HT receptor sensitivity during the active
phases of both AN and BN. Consequently, many reported alterations in 5-HT
function appear to be state dependent, although they may have important
biological roles in the perpetuation of symptoms, particularly mood dys-
regulation, increased anxiety, obsessionality, impulsivity, self-aggression, and
perhaps the resistance to and difficulty in learning healthier coping strategies
(139).

However, to avoid presenting an oversimplified, unidirectional hypoth-
esis of 5-HT alterations in the eating disorders, it is necessary to note some
findings suggesting heightened 5-HT receptor sensitivity at certain central
sites in eating disorder patients with active symptoms. For example, Brew-
erton (9) reported enhanced temperature and migraine headache responses to
m-CPP but not L-TRP in BN patients (regardless of the comorbid presence of
AN or MD) (9,140,141). As discussed in detail elsewhere (141), the enhanced
migraine-like HA responses in the BN patients may indicate enhanced 5-HT,
Ieceptor sensitivity in CNS vascular tissues. Enhanced 5-HT-mediated pla-
telet aggregation, a 5-HT; receptor-mediated phenomenon, has also been
Teported in BN (142) and AN (99,112,142) and lends further support to this
hypothesis. The normal cortisol responses following m-CPP and L-TRP in
AN and BN are compatible with this view given the involvement of both 5-
HT, (facilitative) and 5-HT, receptors (inhibitive) in cortisol secretion. These
Presumed alterations in 5-HT receptor sensitivity, whether primary or
S¢condary, demonstrate that 5-HT receptor sensitivity can be both decreased
and increased in the same subjects depending on the anatomical location of
f) fe Teceptor as Well as the rec;ptor subtype.‘ We (9, 143') haye argued _in favor
rel a dyS}'egulatlon hypo.thems of sero.tonm. dysfunction in the eating agd

ated disorders, proposing that there is a failure in transmitter regulation in
€ face of 4 variety of psychobiological perturbations potentially affecting
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monoamine function, including dieting, fasting, purging, substance abuse, Evident
excessive exercising, medical illnesses, family stresses or losses, SOClocultu1a1
pressures, traumatic events, puberty, other developmental taSkS/challengeS It is W?]
and changes in the seasons. Certainly, evidence suggests that a model of ney. beneficl:
rotransmitter alterations in the eating disorders stated in terms of a unidirec- patients
tional (high versus low activity) concept will not be adequate. eiine fol

Interest in 5-HT activity in the EDs has led to quite a catalogue of during t
studies on 5-HT system genes—controlling activity of 5-HT receptors, and ot
tryptophan hydroxylase (TPH, the rate-limiting enzyme for 5-HT Synthesis) CGHUHH}
and 5-HT transporter (reuptake) mechanisms (144). Collier et al. (145) Fi
reported a statistically significant 5-HT2A-1438G/A receptor gene polymor- HT; ar
phism in a group of restricting AN patients compared to healthy controls. ' attribut
This finding has been replicated in at least two other studies in AN (146,147) the role
as well as in OCD (147), but not in BN (147). Nacmias et al. (146) reported (164). T
that other serotonergic polymorphisms of the 5-HT», as well as those of the 5- possible
HT,. receptors showed no differences in AN patients compared to controls. unexplc

Likewise, no differences between AN patients and controls have been
reported for serotonin transporter gene—linked polymorphisms (5-HTTLPR)
(148,149), tryptophan hydroxylase polymorphisms (150), and 5-HT1Dbeta ' MAO/I
and 5-HT7 gene polymorphisms (151).

For BN, there have been various association studies: Studies on 5-HT 5, .Isat'm.,
polymorphisms in BN detect no syndrome-linked associations (144). Sim- inhibits
ilarly, three of four available studies on the 5-HT,, receptor gene indicate concen
absence of association with BN {146,147,152). However, a fourth (in a heter- | was als

. .. . e ) , CSFcc
ogencous anorexic-bulimic sample) associates the 5-HT,, “G” allele with Y
proneness to bulimic symptoms, borderline personality, and generalized %SF]\/'J
impulsivity (153). Such findings imply that common genetic factors might N resp
mediate concurrence of bulimic eating patterns and traits of a borderline/ the illI;}
impulsive type. Yet another recent study, first to examine the 5-HT trans- has bec
porter gene (promoter region, SHTTLPR) in BN, indicates a short-allele )
variation to confer sevenfold risk of BN (154). The short (s) allele of iinli‘};nre
SHTTLPR has been linked to reduced transcription of 5-HT transporter pro- g
tein, decreased 5-HT reuptake in lymphoblasts (155), and traits like suicidal-
ity (156), neuroticism, and impulsivity (157). Preliminary findings from our
lab provide a second indication of relevance of the 5-HT transporter (5-HTT) RELA
gene to binge eating and impulsivity (158). Results in 48 women with binge Neuro
eating syndromes showed individuals carrying the short (s) allele of : interde
SHTTLPR (either s/s or s/l genotypes) to show more impulsivity and lower well. T
density of paroxetine-binding sites than did long (1) allele homozygotes. These (presy
results, if they hold up, would cross-validate (at a genetic level) a link between (brain
-impulse control problems and hyposerotonergic status, indicating conver- neurol
gence among impulsive traits, low 5S-HT transporter activity, and the s allele. mecha
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Evidence from Pharmacological Effects

It is well known that serotonin-specific antidepressant medications can be
beneficial in controlled studies of BN patients (159) but not in low-weight AN
patients (160,161). More recent data indicate a prophylactic effect of fluox-
etine following weight gain in recovered AN patients (8). SSRIs don’t work
during the low-weight state, presumably because of central depletion of 5-HT
and other monoamines with starvation. There is significantly less 5-HT
centrally to be inhibited by SSRIs.

Finaily, recent evidence indicates significant antibulimic responses to 5-
HT; antagonists, such as ondansetron (162,163). Although the authors
attribute this therapeutic response to the drug’s ability to reduce vagal tone,
the role of the 5-HT, receptor remains intriguing given its antianxiety effects
(164). These findings open important new arenas for future research involving
possible serotonergic-cholinergic mechanisms, which has been a relatively
unexplored area in the eating disorders.

MAO/ISATIN

[satin, or tribulin, is an endogenous indole associated with stress, which
inhibits MAO (165). Brewerton et al. (94) reported significantly higher CSF
concentrations of isatin in BN patients compared to healthy controls. There
was also a trend for CSF isatin concentrations to be inversely correlated with
CSF concentrations of the serotonin metabolite 5-HIAA (n = 14, p = —0.51,
p = 0.06), although CSF isatin levels were not significantly correlated with
CSF MHPG or HVA. The increase in isatin levels has been hypothesized to be
in response to the resultant monoamine depletion secondary to the effects of
the illness on monoaminergic function. As noted previously, platelet MAO
has been reported to be decreased in BN (120) and in AN (105). This decrease

may represent a compensatory change in response to monoamine depletion
during the active state of the disorders.

RELATIONSHIP TO OTHER SYSTEMS

_Neurotransmitter systems do not exist in a vacuum but are exquisitely

nterdependent with other brain and body systems and the environment as
well. It is important to think about systems (c.g., 5-HT) and their subsystems
(pre§ynaptjc, postsynaptic, receptor subtypes) in the context of larger systems
(brain, environment) and interacting systems/subsystems (e.g., NE, DA,
neUI‘OhorrnoruaS, neuropeptides) with complex feedback and counterfeedback
Mechanigmg at multiple anatomical levels. An extensive discussion of this
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rather far-reaching topic is beyond the scope of this chapter but is discussed iy,
more detail elsewhere (9).

CONCLUSIONS

Taken together, available findings implicate abnormalities of all monoamine
neurotransmitter systems during the active phases of both AN and BN. Upon
normalization of weight and neurohormonal function, most transmitter
anomalies resolve or atleast improve. Some data show persistent particular-
ities of the 5-HT system, and suggest that observed tendencies may reflect
psychological traits found in both AN and BN, including obsessionality,
perfectionism, high harm avoidance, and behavioral inhibition, on the one
hand, and recklessness, failure to consider consequences of actions, self-
destructiveness, and behavioral disinhibition, on the other. Furthermore,
some evidence may be consistent with association between greater behavioral
inhibition and excessive 5-HT activity (at some loci in the system), and
behavioral disinhibition and reduced 5-HT neurotransmission (also at some
loci in the system). The findings in question create a case for the idea that any
given individuals’ 5-HT functioning probably varies in function of constitu-
tionally determined (latent or manifest) personality trait tendencies. In this
light, it is intriguing to contemplate the ways in which constitutional traits
associated with hypoactivity of the 5-HT system (e.g., impulsivity) may
predispose to binge eating—and traits associated with elevated 5-HT tone
(like compulsivity or harm avoidance) may predispose to dietary restriction.

Some evidence suggests prolonged alterations in NE metabolism, but
this is most likely due to persistent low-grade dietary restraint following
recovery. Preliminary data indicate a DA deficit in restricting AN patients,
but this result remains to be replicated in larger samples. Recent findings also
emphasize the importance of neurotransmitter precursor substrate availabil-
ity to normal brain function and especially to the process of recovery from an
eating disorder. Future research directions will include further exploration of
neurotransmitter-related gene candidates, in vivo receptor imaging studies,
and improved psychopharmacological interventions based on biological
alterations characteristic of the different stages and features of these danger-
ous disorders.
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at an earlier stage but have already yielded promising findings. A consigt [
observation across the eating disorders is the need for double-blind, p]ace‘e}m
controlled studies to assess efficacy, as a medication often looks promisin b
case studies or open trial but fails to show superiority to placebo in a rigotl
ously controlled trial. E

This chapter will review the current data on the use of medications in the' ‘
management of AN, BN, and BED with the intention of providing the clini-
ciai with information needed to make decisions about pharmacological treat-
ment. The data will be reviewed according to what has been shown to be useful
on the basis of controlled trials. Each illness—and stage of illness in the case of
AN-—will be considered separately and different outcome measures will be

discussed when available.

ANOREXIA NERVOSA

Anorexia nervosa is characterized by a relentless pursuit of thinness and fear
of becoming fat: patients starve themselves to extremes of low weight, re-
sulting in amenorrhea and risk of death. Treatment must target multiple
aspects of the disorder as patients need to gain weight, extinguish eating-dis-
ordered behaviors, and alter cognitions that foster these behaviors. Current
recommendations focus on a multidisciplinary approach to treatment, in-
cluding psychotherapies with cognitive-behavioral components. Inpatient
treatment for patients at very low weight focuses on behavioral interventions
and nutritional counseling to encourage eating and weight gain in conjunc-
tion with beginning to challenge cognitive disturbances. Nonetheless, AN has
been difficult to treat and has a high relapse rate. Thus medications are under
investigation both to facilitate initial treatment and to prevent relapse.

Study of the management of AN lends itself to multiple possible out-
come measures. The major initial concern is weight restoration, which can be
readily assessed by the amount and the rate of weight gain. In the long term,
rate of relapse is an important outcome, defined as significant weight loss OF
reemergence of restrictive or binge—purge behaviors. Interwoven through
both phases of treatment (weight gain and relapse prevention) is the complex
problem of body image dissatisfaction.

Many psychopharmacological interventions have been tried, beginning
with the work of Dally and Sargant on antipsychotics in the 1960s. Due to the
limited understanding of the biological basis of AN, medication trials have
been driven by unproven theoretical models and/or by an interest in taking ad-

vantage of medication side effects. While anecdotal reports of successful treat-
ments have been published, only a small number of randomized controlled
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trials have been conducted

» and definitive psychoph:
has not been identified.

armacological treatment

Antidepressants

preoccupation with shape and weight can be conceptualized as on the

spectrum of obsessive-compulsive disorder (OCD), a syndrome that is also
responsive to antidepressant medication.

Controlled trials of several differ

randomized controlled trials of TCAs.
with a slower rate of weight gain than pl
there were no lon g-term effects at | and

of Strober et al.

While the studies of medication ¢
I, some studies also include

d measures of other dimensions of AN.
Mptoms have been foundtoi

oodsy mprove with weight gain, with no added
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benefit from medication (8,34). The open trial of Strober et al. describ, |
above (9) examined severity of weight phobia and abnormal eating behavi ed
and found no evidence that fluoxetine treatment was of benefit. Attjy a(:,rg
colleagues (8) assessed the effect of medication on body image dissatisfactioy
a core component of AN, and noted significant improvement with weight gaiI;
in scores on Body Satisfaction Questionnaire (BSQ) in both placebo ang
fluoxetine groups, although not to within the normal range in either group.

Somewhat more promising results have been found in the relapse
prevention phase, but there is just one randomized controlled trial. Thirty-
five women with AN, restricting subtype, entered a double-blind, random-
ized, controlled trial after inpatient weight restoration and received either
fluoxetine (10-60 mg/day) or placebo for 11 months (10). Subjects receiving
medication were significantly more likely than those who received placebo to
maintain near-normal weight for one year. Interpretation of data from the
randomized trial is limited in that dosage of fluoxetine was not controlled for,
nor was additional treatment (i.e., psychotherapy) restricted. Subjects were
limited to those with restricting subtype, and there is no information on the
effect of medication on parameters other than weight. In addition, a natural-
istic study of Strober et al. (11) comparing relapse among patients receiving
open fluoxetine treatment to relapse among a group of matched, historical
controls failed to detect evidence of a benefit from fluoxetine. Nonetheless, the
study of Kaye et al. (10) is virtually the only placebo-controlled examination
of medication in AN that found a statistically and clinically significant impact
of medication compared to placebo. Further study is needed to determine
replicate and extend this finding.

In summary, there is little reason to think that antidepressants add sub-
stantially to the standard inpatient management of AN. Given the widespread
benefits of antidepressant medication in other, seemingly related psychiatric
disorders, the lack of impact of antidepressants is surprising. Kaye et al. (12)
have shown that patients at low weight have low levels of 5-hydroxyindole-
acetic acid (5-HIAA), the major metabolite of serotonin, which improve with
weight gain. Low levels of 5-HIAA suggest that patients have low levels of
brain serotonin, which is consistent with the finding that dieting in non-eating-
disordered women reduces tryptophan levels (the amino acid that is the sub-
strate for serotonin) and reduces serotonin production (13). Thus, it may be
that antidepressants are ineffective at low weight because they have insufficient
substrate (14). This is supported by the finding that tryptophan depletion has
been shown to reverse the effects of SSR1Is in depressed patients (13).

Notably, virtually all studies of patients at low weight have been
conducted in an inpatient setting, where nonpharmacological interventions
are effective in producing weight gain. At least theoretically, there is potential

PsyChOPr

for benef]
to be slo

Antipsy

Pharmac
cationalk
delusion
with AD
found th
Controls
emerget
tained ¢
rando1r
a trend
psycho
hospita
was no
jong-te
some «
for ma
\
a lows
crease
catio1
prom
in AN
day)
other
delus
Meh!
the r:
prov
deve
pote
estal
repc
furt’
nee
clin
ass(



Waish Psychopharmacology

493

cribed for benefit from medication in an outpatient setting, where weight gain tends
aviors to be slower.,
a and
etion, Antipsychotics

it gain
o and Pharmacological treatment in AN began with antipsychotics. The theoretical
roup. rationale for the use of this class of medication derives from the near-
elapse delusional quality of beliefs abo

i Y some patients
“hirty- with AN. Dally and Sargant (15) studied ¢ i

chlorpromazine (1600 mg/day) and
1dom- found that while the rate of weight gain was enhanced compared to historical
either controls, there were significant negative effects including seizures and the
eiving emergence of binge-purge behavior. F urthermore, benefits were not sus-
ebo to tained oves long-term follow-up. Pimozide was studied subsequently in a
m the randomized, controlled trial of hospitalized patients (16). The authors found
xd for, a trend toward slightly higher daily weights while on pimozide, but effects on
5 were psychological Symptoms were inconsistent In a study of sulpiride among
on the hospitalized patients Tecetving either medication o placebo for 3 weeks there
itural- was no significant effect of medication on weight gain (17). Due to the known
eiving long-term side effects of the older antipsychotics and the side effects noted in
“orical

ations are not generally recommended
ss, the for management of AN.
1ation : i

mpact
:rmine

d sub-
jpread
1atric
1.(12)
ndole-
e with
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1ay be
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yn has
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;61’1““‘1

r second-generation antipsychotics is
eeded befoye definitive n be drawn. In addition, an important
ts will agree to a medication so clearly
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Other Agents

A number of other medication classes have been tried, targeting primarily the
weight gain phase of AN. Cyproheptadine, an antihistaminic agent that acts :
centrally to decrease serotonin activity, has been studied in several controlled
trials after it was noted to cause weight gain in other conditions. Results haye
been mixed. In the first placebo-controlled trial (21), cyproheptadine did not
improve weight gain. A second study found that cyproheptadine was asso-
ciated with improved weight gain in a subgroup of severely ill patients (22). In
a trial comparing amitriptyline, cyproheptadine, and placebo (mentioned
above) (4), the authors noted no significant weight gain in the cyproheptadine
group. However, they did note a difference between subtypes such that
individuals with the restricting subtype showed an increased rate of weight
gain with cyproheptadine whereas individuals with the binge-purge subtype
showed an increased rate of weight gain with amitriptyline.

Consistent with patients’ complaints about feelings of fullness and early
satiety, patients with AN have been found to have slowed gastric emptying
(23). Open trials of motility agents have been conducted using metoclopra-
mide, bethanacol, cisapride, and domperidone (14). Few agents have been
subjected to randomized controlled trials. Metaclopramide was found to de-
crease gastric emptying time (24), but a randomized controlled trial could not
be completed because of the emergence of depression likely related to the CNS
effects of the drug (25). Cisapride is a motility agent with mixed agonist/
antagonist properties. It is an antagonist at the serotonin 5-HTj3 receptor and
an agonist at the 5-HT, receptor. Cisapride was shown to improve gastric
emptying time in a small, randomized, placebo-controlled study (N = 12)(26),
but improvements in weight gain were not noted . In a larger study, Szmukler
et al. (27) described improvement in gastrointestinal symptoms but no differ-
ence between medication and placebo groups with respect to gastric emptying
or weight gain. Thus, the clinical benefits of cisapride in AN are uncertain.
Furthermore, it was recently withdrawn from the market in the United States
due to cardiac conduction effects, including prolonged QT interval and
reports of sudden death.

Patients often describe their eating disorder symptoms as overwhelm-
ingly strong urges to eat or to diet in a manner that bears some similarity to
descriptions of drug cravings. Several studies have been conducted to examine
the potential utility of opiate antagonists. Open trials of intravenous naloxone
and oral naltrexone in underweight patients suggested improved weight gain
(28). One placebo-controlled trial of naltrexone (200 mg daily) using a
crossover design was conducted in patients with AN and BN (29). While
the authors did not report results on weight gain in AN, they found that binge
eating and purging rates diminished.
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able similaritieg to AN. It is associated with
rily the weight loss, dysphoria, appetite and taste changes, and amenorrhea. Zine
1at acts deficiencies have been noted in low-weight AN bopulations (30), an unsur-
1wtrolled prising finding given the leve] of overa]l Mmalnutrition, [p contrast to most
{ts have studies of AN, a number of the studies of zine Supplementation were con-
did not ducted in children and adolescents Three randomizeq controlled trials (30—
1S 2SSO- 32) and one open trial (33) of zinc Supplementation (50-100 mg elementa]
(22). In zinc/day) have been reported. In g randomized controlled tria] in children
ationed (31), there was no significant weight effect ip the zinc-treated group. In
ptadine adolescents, Kat, etal. (30) found Improvement iy depression and anxiety in
ch that the adolescents who received zine, but no effect on weight gain. [n contrast,
“weight Birmingham et al. (32) found that zinc supplementation was associated
subtype with an increased rate of weight gain, even without evidence of zinc defi-
ciency. In light of thege mixed results, the utility of zinc supplementation jg
Wd early uncertain. '
aptying Other novei approaches to improvmg weight gain have includeq
clopra- lithium, for jts weight gain and mood stabilizing Properties, and tetrahydro-
ve been cannabino] (THO) for its appetite-enhancmg effect Lithium wag associated
1 to de- with a smal weight increase in ope small, short-duratiop placebo-controlled
wuld not trial (34). THC Wwas compared to diazepam in 5 small randomijzed double-
he CNS blind tria] using a crossover design (35). There was 10 benefit from THC with
\gonist/ Tespect to food intake or weight gain, and THC was associated with signj-
tor and ficant side effects, including baranoia, sleep disturbance, and interpersona]
gastric Sensitivity.
12)(26), A major medica] complication of AN js osteoporosw/osteopema Estro-
smukler gen replacement therapy has been used to treat osteoporosis In postmeno-
5 differ- bausal women and therefore hag been explored as an adjunctjye freatment in
aptying , AN. However, 3 randomized conty olled tria] assessing the bone densities of
certain. 5 S}lbjects receiving €strogen and progestin versus po medication found no
1 States n Significant changes in the hormone-treated &roup (36). Those patients who
yal and : fesumed menges showed improvement in bone density. These data suggest
that, a¢ Present, the begt documented intervention to arrest bone lossin AN js
whelm- Weight 8ain sufficient to restore regular menstruation
arity to
xamine
iloxone
;ht galn
using 2
While

1t bing®
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those with BN have a disturbance of body image and unduly value their ghy
. ) . . . X pe
and weight when evaluating their self-esteem. Bulimia nervosa is more com- the
mon than AN, with a prevalence of 1-5% in adolescent and young adult isfa
women (37). BN tends to be managed in the outpatient setting, making sat
clinical trials less complicated and costly than with AN and, presumably for ; pal
these reasons, more numerous. In addition, studies of medications in the § ; no
management of BN have yielded more promising results, most notably with o e
antidepressants. L all
' isf
Antidepressants sal
The study of antidepressant medications resulted from the observation that Bl
patients with BN, like those with AN, often describe depressive symptoms. cu
Over the past 20 years, many antidepressants have been found to be more W
effective than placebo in reducing binge—purge episodes in normal-weight \J
women with BN (38,39). While TCAs (40-45), monoamine oxidase inhibitors ca
(46-48) and SSRIs (49-51) have all been shown to be effective, there are no th
direct comparisons to suggest superiority of one drug over another. SSRIs si
have come into favor due to their overall acceptable side-effect profile. Open I
trials of sertraline (52) and fluvoxamine (53,54) have reported good results,
but only fluoxetine, at a dose of 60 mg daily, has been shown to be effective in A
randomized, controlled trials (49,50). Antidepressants consistently decrease y
eating-disordered behaviors and improve mood in patients with BN, regard-
less of the presence of major depressive episode (49). In addition, two §

randomized controlled trials have suggested efficacy of SSRIs in prevention
of relapse (55,56).

While studies of antidepressants have generally been favorable, the
study of bupropion must be mentioned for its significant side effects. In this
trial of 55 women with BN (57), bupropion (up to 450 mg/day) was effective at
reducing binge-purge behavior. The study was terminated prematurely,
however, because four women experienced grand mal seizures. Because of
this association, bupropion is specifically not recommended in management
of BN, and the package insert indicates that bupropion is contraindicated in
the treatment of patients with a current or past diagnosis of BN or AN.

The clinical significance of the difference between antidepressant med-
ication and placebo is complicated by the broad range of effect between
studies. The improvement in binge frequency reported in controlled trials
ranges from 31% to 91% decrease (58,59). Remission rate (cessation of
binge—purge behavior) was often not reported and when reported, ranged
from 4% to 34% (58). The improvement in BN with antidepressant medi-
cation is clear, but the low remission rate suggests that there are limitations to
this treatment.
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shape Medication trials have generally focused on binge-
com- the primary outcome, but 3 feyw, studies have ajso assesse
adult isfaction, Most use the BSQ or the Eating Disorders [
aking satisfaction Scale (EDI—BD), which are self-report measuy
ly for patients fee] about body parts oy their whole body. Whj
n the not address al] of the dimensions of body dlssatisfdctlon,
with crude measure of this mportant variapje Interestmgly, Some, (45,49

all, (60-62) Studies Suggest that it ig possib

isfaction with medication treatment alope Thus, th

sants on body dxssatlsfactlon r'emains unclear

Overall, the use of antidepressant m

. that BN is we]] Supported but there remain some gaps in the kno
oms. current data are mostly derived from short- term studjeg that
more weeks duration. Most trials have beep conducted with norm
eight who use self-induced vomiti
itors 1

‘€ no those_ who compensate for p;
SRIs i

r further Study include the optimal
Jpen ment and the long-term efficacy of antidepressants.
sults,
vein Anticonvulsants
‘case An early clinical modej conceptualized BN as a seizure dig
sard- burge episodes thought to represent baroxysmal eveptg Small t
t'wo anticonvulsapts phenytoin (63) and cay bamazepine (64) did
tion robust response to medication, A Tecent case report (65) of 2
the §pi]§psy and BN who was treat.ed with topiramate and showed j
: this : in bmge-purge behaviors ang 0 attitude about shy
. bossibility that topiramate may have benefit in t
veat . Resuits from a randomized double-blmd, placebo-
relyt,“ L Iramate (25-400 mg/day) have been presented, sh
€ Ot and burge duration and frequency (66). Although
-r(lie?n are Chcouraging.
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drug-placebo difference was detected (68). Fenfluramine, a serotoner
that both blocks reuptake and increases release, was studied with
sults. In a randomized, placebo-controlled trial using a crossover desigp
fenfluramine was shown to decrease binge-purge frequency (69). However, ir;
two subsequent placebo-controlled trials, the medication showed no benefit
(70,71). Fenfluramine was withdrawn from the market in 1997 due to an
association with cardiac valve abnormalities.

Another model for treatment of BN focuses on the feeding behaviors of
patients, specifically their difficulty in identifying satiety. This model postu-
lates that binge eating and purging might lead to desensitization of the vagal
nerve afferents, which have a key role in signaling satiety. Subjects with BN
were found to have an increased somatosensory pain threshold, which may
indirectly reflect altered vagal nerve activity (72). Based on these observa-
tions, Faris and colleagues (73) conducted a 4-week randomized, placebo-
controlled trial in BN and found that ondansetron (24 mg/day), a medication
that blocks 5-HT; receptors involved in visceral stimulation of the vagal
nerve, was associated with a significant decrease in binge—purge behaviors.

One clinical model of BN focused on the similarities between binge—
purge behaviors and addictive behaviors, drawing on the evidence that
endogenous opiates may be involved in appetite changes. In a small, open
trial of naltrexone, an opiate antagonist, 7 of 10 patients with BN improved
with complete or partial remission (74). One randomized, controlled trial
including AN and BN patients found a decrease in binge—purge behaviors
with naltrexone (100-200 mg/day) (29), whereas a randomized, controlled
trial using a lower dose (50 mg/day) showed no benefit (75).

Lithium has also been studied. Hsu et al. (60) conducted a randomized,
placebo-controlled, 8-week trial of lithium (mean lithium level = 0.62) in
patients with BN. Both placebo and medication groups improved, and there
was no significant difference between the groups. )

Bicagens
mixed re.

Combination Treatment

While the above data clearly support the efficacy of antidepressants in BN,
controlled trials have also shown the efficacy of psychotherapy alone (see
Chapters 17, 19, and 20). Seven randomized controlled trials have, in different
ways, compared treatments in an attempt to assess the benefits of psycho-
therapy versus pharmacotherapy versus a combination of the two. Overall,
the studies suggest that cognitive—behavioral therapy (CBT) alone is probably
more effective in reducing binge eating and purging behaviors, but that the
addition of medication provides some additional benefit.

The first study, conducted by Mitchell and colleagues (62), randomized
subjects to one of four treatment arms for 10 weeks: imipramine alone,
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measures of depression, body
image, or eating disorder behavior.
A study of the combination
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components similar to CBT, but with a psychoeducational focus replacin that desl]
cognitive restructuring. While the authors report on this as an assessment 0% Howeve!
combined treatment, the psychotherapy intervention is sufficiently differeny 1-andomi
from CBT that it is difficult to compare findings. Nonetheless, there was 5 More 1¢
rapid and significant improvement in both groups in binge eating and ized con
purging. There were few differences between fluoxetine and placebo groups, ized con
but some indications that fluoxetine augmented improvement in some psy- significe
chological spheres, such as concerns with shape and weight. Bacaltchuk et a], the met
(81) performed a meta-analysis of the studies of psychotherapy plus pharma- medica’
cotherapy in BN. While their conclusions are subject to the usual limitations ' inform:
of meta-analyses, in the short term remission was more likely with combina-
tion of medication and psychotherapy than with either treatment alone. Other
Conclusions drawn from the above studies must be considered with o\
caution. One major problem is that the largest studies were conducted before As Wlt;
the widespread use of SSRIs, making it difficult to extrapolate from these data ?Ome )
. . . . . . . iramat
to current clinical practice. The limited information available suggests that .
CBT is likely to be more effective and more acceptable to patients than is a with B
) : . et . . ) (87) 1t
course of antidepressant medication. However, the data are reasonably
consistent in indicating that the addition of an antidepressant to psychother- o;her}
apy modestly augments improvement in psychological symptoms and, pet- ?}aC?_
haps, in disturbance of eating behavior. The effectiveness of medication in fr(ép:;
reducing relapse is uncertain. 4 i
‘ well ¢
BINGE EATING DISORDER amit
comt
The more recently recognized syndrome of binge eating disorder is charac- dexft
terized by episodes of binge eating without compensatory behaviors. ciati
Although not required for the diagnosis, BED is usually associated with appe
obesity. As is the case with AN and BN, several clinical features of BED can use
be appropriately viewed as outcome measures. The ideal intervention would welg
reduce the binge eating behavior, improve psychological disturbances such as aval
depression and overconcern with body image, and promote weight loss. To plac
date, most treatment studies have focused on the behavioral and psycholog- bot
ical components, leaving weight loss as a secondary goal. As this disorder is pla
relatively newly codified in the DSM-1V, only a small number of controlled
medication studies have been published. Co
Antidepressants ;‘:‘l P
Based on the efficacy of antidepressants in the management of BN and the the
similarities between these two disorders, most research has focused on anti- be
depressants. An early placebo-controlled trial of “nonpurging BN found su
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acing that desipramine was effective in the short-term reduction of binge eating (82).

nt of However, Symptoms reemerged 4 weeks after medication discontinuation, A

erent randomized, controlled trial has also shown imipramine to be effective (83).

vas a More recently, two studies have found benefits from SSRIs. In one random-

and ized controlled trial of fluvoxamine (50-300 mg/day) (84) and one random-
nups,

ized controlled trial of sertraline (50-200 mg/day) (
psy-

85), the authors reported a
significant reduction in binge e

ating behavior ag well as a decrease i BMTI in
et al. the medication 8Ioups as compared with placebo. As with most of the
rma- medication trials in eating disorders, these short-term results do not provide
tions information as to Sustained benefit of medications.
dina-
. Other Agents
;V;tr}; As with AN and BN,va number (_)f other glasses of medication have received
data some att'e tion as being of pos51b.le use in the management of BED. Top—
that Iramate is the !atest to show promise. Ip one open label-study of .13 patients
Lis a with BED, topiramate was assomatgd with weight losg (86) Appphnano etal
ably (87) reported a case study of a patient who responded to topiramate after
ther- other treatments had been unsucgessful McElroy et gj (88) conducted 1
per- plac'ebo-controlled, dou'ble-blmd trial pf topiramate in 6] patlenFs with BED
o in Topiramate-treated subjects showed significantly greater reductions in binge
frequency, binge day frequency, and other measures of Symptom severity, as
well as significant reduction in BMT.

Trials of dexfenfluramine yielded some promising resylts. Dexfenflur-
amine was associated with a decrease in binge eating, and when used in
combination with phentermine, with weight loss, as well (89,90). However,

trac- dexfenfluramine has since been withdrawn from the market due to its asso-
iors. ciation with cardiac valve abnormalities. Ap open trial of sibutramine, an
with ; appetite suppressant approved for the management of obesity, s
rcan use of this agent was [
ould i
sh as
. To ded an imipramine arm (89). While
'IOS' on groups showed lmprovement, there was no difference from
er 18 placebo,
led
Combination Treatment

the

inti-

und
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CONCLUSIONS AND TREATMENT RECOMMENDATIONS 5. Wiler
Anorexia Nervosa a‘c‘ﬁ:
Psychopharmacological interventions have not been shown to provide sjg. 6. Ferg
nificant benefit to underweight patients with AN. The mainstays of treatment P,s e
are nonpharmacological, and focus on nutritional rehabilitation and relapse 1- (;w:
prevention. There is preliminary evidence that fluoxetine may be of benefit for I::ti‘
relapse prevention after patients have regained to a normal or near-normal i trea:
weight. ‘ 9. Strc
fluo
Bulimia Nervosa e
col
The data on the use of antidepressants in the treatment of BN are convincing 10. Kai
in indicating that that fluoxetine is safe and beneficial. While it is likely that istr
other SSRIs would be effective, only fluoxetine has been examined in placebo- net
controlled trials, and should be used in a dose of 60 mg/day. Most patients can - 2:
be rapidly titrated to this dose over the course of a week. There are no avail- pr
able data to guide treatment for relapse prevention or to suggest recommen- Ps
ded length of treatment. Bupropion is not recommended in the management 12. K
of BN because of the risk of seizure. There are consistent indications that in
medications modestly enhance the benefits of psychological treatment. 13. K
se
P
Binge Eating Disorder ‘ 14, A
While emerging data suggest that SSRIs and, perhaps, antiobesity agents may "
provide some benefits, at present there is insufficient information to make firm 15 E
treatment recommendations regarding the use of medication for BED. 16.
8
£
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