
St. John’s Wort Alters
Indinavir Metabolism

A B S T R A C T  &  C O M M E N T A R Y

Source: Piscitelli SC, et al. Indinavir concentrations and St. John’s wort.
Lancet 2000;355:547-548.

The hypericum extract of st. john’s wort has gained pop-
ularity by many patients who seek alternative or herbal reme-

dies for depression. Since hypericum has been considered relatively
benign, it is important to elucidate any drug interactions that may
be associated with its use. Due to recent reports that hypericum
induces cytochrome P450 3A4 (CYP3A4) activity, the current
study examined the possibility of a drug interaction between hyper-
icum and a known CYP3A4 substrate, the protease inhibitor indi-
navir (Crixivan). The study, conducted in the research division of
the National Institute of Allergy and Infectious Diseases, consisted
of healthy volunteers (n = 8; 6 male, 2 female) older than 18 years
who had a negative HIV-1 test. Subjects were excluded if they had
smoked in the past year, received St. John’s wort within 30 days,
were allergic to indinavir, were pregnant or lactating, were receiv-
ing concomitant CYP450 substrates, or had persistent diarrhea or a
history of malabsorption.

On day one, fasting participants received 800 mg of indinavir
orally every eight hours for a total of three doses in order to achieve
steady state (based on a half-life of 1.8 hours, steady state should be
achieved in 9 hours). The 800 mg given every eight hours is the
usual dosage recommended for use in HIV disease. On day two,
after a baseline indinavir serum concentration, a single 800-mg dose
was given on an empty stomach, followed by blood indinavir serum
concentrations collected at 0.5, 1, 2, 3, 4, and 5 hours after dosing.

On day three, participants received 300 mg St. John’s wort (0.3%
standardized hypericin extract) three times daily with meals, for 14
days. On day 16 (day 14 of St. John’s wort), subjects again received
indinavir 800 mg orally every eight hours on an empty stomach. On
day 17, subjects received 800 mg of indinavir in clinic with blood
sampling before and serially for five hours after dosing.
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Pharmacokinetic calculations showed that coadminis-
tration of hypericum resulted in significantly reduced
concentrations of indinavir. The area under the curve for
indinavir was reduced by 57% after therapy with St.
John’s wort (P > 0.0008), while the mean maximum
concentration decreased from 12.3 mcg/mL to 8.9
mcg/mL. Thus, the results confirmed that concomitant
use of St. John’s wort results in significantly lower
serum indinavir concentrations, presumably via induc-
tion of CYP3A4 (although induction of P-glycoprotein
could not be ruled out).

■ COMMENT BY MICHAEL F. BARBER, PharmD
Currently, the hypericum extract of St. John’s wort is

not regulated as a drug by the Food & Drug Administra-
tion. As a result, patients often self-medicate with hyper-
icum. Since hypericum is somewhat easily tolerated by
most patients, its usage in and of itself probably poses
minimal risks, providing that patients seek appropriate
professional help if their depression continues, worsens,
or they become suicidal. However, the use of hypericum
can pose previously unforeseen risks due to drug interac-
tions. The current report illustrates a drug interaction

between St. John’s wort and the protease inhibitor indi-
navir. The results of this research are important for sev-
eral reasons. First, while hypericum previously has been
shown to induce the hepatic enzyme CYP3A4 in vitro,
confirmed reports of actual drug interactions involving
hypericum lowering CYP3A4 substrates were lacking.
The current report illustrates that the theoretical interac-
tion between hypericum and the CYP3A4 substrate indi-
navir does result in lowering of indinavir serum concen-
trations. Second, while many drug interactions may not
be of much significance, the decreases in indinavir con-
centrations are clinically significant since the efficacy of
the indinavir against HIV may be compromised, leading
to worsening of the disease, and possibly resistance of
HIV to indinavir. Since this report involved healthy, non-
infected patients, the exact consequences of a decrease
in indinavir concentrations of this magnitude are not
known; nonetheless, this is clearly a drug interaction that
should be avoided. In order to minimize this drug inter-
action clinicians must be alert to any use of hypericum
by patients and counsel them to consult with their physi-
cian or pharmacist before taking any product containing
hypericum extract if they are taking indinavir. This situa-
tion is complicated by the fact that patients may not
always be aware of any consumption of hypericum,
since it is now available in such formulations as multivi-
tamins and herbal teas.   ❖

Innovations in the Treatment
of Irritable Bowel Syndrome
A B S T R A C T  &  C O M M E N T A R Y

Source: Farthing MJG. Irritable bowel syndrome: New phar-
maceutical approaches to treatment. Baillieres Clin Gastroen-
terol 1999;13(3):461-471.

It is now 10 years since klein published a devas-
tating analysis of randomized controlled trials in the

treatment of irritable bowel syndrome (IBS), concluding
that the trials were flawed and that none of the agents
could be regarded as effective.1 In addition, there was lit-
tle information about the epidemiology, pathophysiolo-
gy, and natural history of IBS.

In a recent review, it was reported that the annual inci-
dence of IBS is 1%-2% and the prevalence of IBS is
10%-15%, with the latter being similar in Asia, parts of
Africa, the United States, and the United Kingdom.2

Most patients continue to be symptomatic over time,
miss work more than asymptomatic controls per year
(13.4 vs 4.9 days), and seek health care when suffering
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abdominal pain, psychological distress,3 or an increasing
number of symptoms.4 Between 48%-60% of IBS
patients have a psychiatric disorder and symptoms are
correlated with severity of abdominal pain; depression
(6%-38%) and anxiety (7%-41%) are most commonly
comorbid, and are associated with bloating.4

The search for a single, unifying pathophysiological
marker of IBS has continued unsuccessfully. Recently,
though, treatments are being conceptualized in a frame-
work that is both practical for the primary care physi-
cian and self-evident in terms of the underlying patho-
physiology. Broadly, patients’ problems can be
dichotomized into abnormalities of motility and visceral
sensation. With regard to motility, IBS patients are
prone to constipation or diarrhea. Prokinetic agents
include fiber, psyllium, cisapride, and Zelmac. Fiber
and psyllium products have been recommended for con-
stipation-predominant IBS because in initial trials they
accelerated oral-cecal and/or anal transit, decreased
intracolonic pressure, and reduced bile salt concentra-
tions (which could indirectly be helpful). In controlled
trials, however, results have been limited, with few ther-
apeutic effects seen and/or comparable to placebo. The
same is true for cisapride, which failed in two double-
blinded, controlled trials. In one trial, though, a drug
with similar 5HT4 partial agonist activity (Zelmac) was
better than placebo in terms of abdominal pain, consti-
pation, and overall gastrointestinal symptoms. Hypoki-
netic agents include loperamide, cholestyramine, and
(potentially) muscarinic antagonists. A hypokinetic
agent with efficacy in controlled trials is loperamide, a
synthetic opiate that is preferred to others because it
does not traverse the blood-brain barrier. Loperamide
improved stool frequency and reduced pain intensity.
Cholestyramine is considered as a second-line treatment
in diarrhea-predominant IBS, based on a rationale of
bile acid malabsorption in patients with functional diar-
rhea that mimics IBS. Data on muscarinic antagonists
(anticholinergic drugs) in open trials are limited and
sometimes doses required for clinical improvement of
IBS also cause untoward atropine-like effects.

Visceral sensory pathways generate the symptoms of
abdominal pain and bloating that are often the most diffi-
cult to treat. Drugs that modify these pathways include
the 5HT3 antagonists, 5HT4 partial agonists, opiate
kappa (K) receptor agonists, somatostatin analogues,
and antidepressant drugs. Clinical studies with drugs act-
ing at the 5HT3 and 5HT4 receptors are preliminary at
this point. The 5HT3 antagonist odansetron reduces rec-
tal hypersensitivity and, in diarrhea-predominant IBS, it
reduces bowel frequency and improves stool consisten-
cy; it does not appear to reduce abdominal pain in this

latter set of patients. Granisetron and tropisetron, but not
odansetron, reduce the pain response due to dilatation in
rats. In one controlled study, olasetron was better than
placebo in relieving pain/discomfort, reducing bowel
frequency, and improving stool consistency. As men-
tioned above, 5HT4 partial agonists appear to be proki-
netic while antagonists may be hypokinetic; effects on
visceral sensation are as of yet indeterminant. The
antinocioceptive effects of opioid agonists also reduce
visceral sensation. The K receptor agonist fedotozone is
thought to act on peripheral receptors and is free of the
undesired central effects of morphine. K receptor ago-
nists increase the discomfort threshold to distention in
normal human volunteers and reduce visceral hypersen-
sitivity in animal models. In a double-blind, controlled
trial, fedotozone was superior to placebo in reducing
abdominal pain and bloating. Somatostatin modulates
neural transmission in the spinal cord, depressing excita-
tion, perhaps by inhibitory effects on N-type calcium
channels. An analogue, octreotide, increases the sensa-
tion threshold and also reduces mouth-to-cecum transit
time. Tricyclic antidepressants (TCAs) have been shown
to be effective for post-herpetic neuralgia, facial pain,
and diabetic neuropathy. Pain reduction occurs at doses
lower than those for depression and occurs more rapidly
than antidepressant action; it is not dependent on a
change in mood. A review of six placebo-controlled tri-
als of TCAs for IBS reveals that they generally reduce
diarrhea and abdominal pain but do not help with bloat-
ing and constipation.5 Selective serotonin reuptake
inhibitors (SSRIs), which often cause diarrhea, may be
useful for constipation-predominant IBS, but it is not
known if they alter visceral sensory pathways in a clini-
cally meaningful way.

■ COMMENT BY DONALD M. HILTY, MD
IBS and psychiatric disorders may be linked bio-

chemically in terms of etiology and/or treatment strate-
gies. This is yet another example of how the brain and
body are integrated, similar to findings between panic
disorder and IBS and depression and coronary artery dis-
ease. Thus far, SSRIs have helped IBS according to
anecdotal reports, with potential mechanisms of action
of 5HT antagonism and anticholinergic transmission.6 If
routine psychotropic medications (e.g., SSRIs) are found
to be efficacious for IBS, they may both treat and pre-
vent depression and anxiety in IBS patients.   ❖
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How Long Should We 
Prescribe Medications 
for Agitation in the
Nursing Home?
A B S T R A C T  &  C O M M E N T A R Y

Source: Cohen-Mansfield J, et al. Withdrawal of haloperidol,
thioridazine, and lorazepam in the nursing home: A con-
trolled, double-blind study. Arch Intern Med 1999;159:
1733-1740.

This double-blind crossover study assessed
outcome when medication (haloperidol, lorazepam,

and thioridazine) initiated for agitation was tapered in
nursing home patients. Haloperidol, thioridazine, and
lorazepam are commonly administered for agitation in
nursing homes, but have significant side effects.
Haloperidol (Haldol) is associated with stiffness and
other movement disorders and anticholinergic side
effects, which include urinary retention and constipation.
Thioridazine (Mellaril) is also anticholinergic, and can
potentially worsen cognition. Lorazepam (Ativan) is
associated with sedation, confusion, and sometimes
paradoxical agitation.

Although medications are often useful to control agi-
tation in the elderly, concern about excessive use
prompted the Nursing Home Reform Amendments of
the Omnibus Budget Reconciliation Act (OBRA-87),
which requires that psychotropic medication be pre-
scribed only when a specific diagnosis has been made,
and that dose reductions and behavioral interventions be
attempted. One study noted a two-week increase in agi-
tation after medication withdrawal, followed by an over-

all reduction in behavioral difficulties eight weeks later.3

An educational program targeted to physicians, nurses,
and aides has also been shown to reduce the use of psy-
chotropic drugs without adversely affecting overall
behavior.7 The current study used a 550-bed, skilled,
nonprofit nursing facility whose population reflects
national norms in terms of age, sex, and functional
impairment. Participants were on haloperidol, thiori-
dazine, and lorazepam for at least four weeks and were
older than 70. Exclusion criteria were concomitant
administration of other psychotropic drugs, life
expectancy of less than three months, diagnosis of a
mood disorder or schizophrenia, current infection or
uncontrolled diabetes, or expected nursing home stay of
less than three months. Participants were randomly
assigned to two groups by level of cognitive functioning
(using the Brief Cognitive Rating Scale) and by psy-
chotropic medication. In the first phase, group I (50%)
had haloperidol, thioridazine, or lorazepam tapered over
three weeks and then took placebo for seven additional
weeks; group II continued without a medication taper. In
the second phase, the groups were switched; group II
tapered and took placebo, while medication was reinsti-
tuted for group I. Daily assessments were done by nurses
regarding symptoms and medication side effects. Formal
assessments were done at baseline, week 3 (after the first
taper), week 10 (after the 7-week trial of placebo by
group I), week 13 (after second taper and/or reinstitu-
tion), and week 20 (after the 7-week trial of placebo by
group II). Assessments included the Brief Psychiatric
Rating Scale, the Cohen-Mansfield Agitation Inventory,
the Mini-Mental Status Examination, sleep and activity
ratings, two screening questions on having a positive
mood, weight, the Abnormal Involuntary Movement
Scale, Clinical Global Impressions Scale, Brody’s Physi-
cal Self-Maintenance Scale (for activities of daily liv-
ing), and adverse events. Paired t-tests were used to
compare the groups and a two-way, repeated-measures
analysis of variance was conducted to assess for within-
subject changes.

Of 362 residents considered for the study, 251 were
excluded (29% had prohibited medication use, 18% had
medication discontinued before the study started, 19%
had a mood disorder or schizophrenia, and 12% died
before the study started). Nonparticipants had similar
demographics to participants but statistically used more
psychotropic medication. Participants were taking med-
ication for a median of nine months and an average of
16.5 months before the study. Only 23 residents discon-
tinued the study and 12 of those did so before the taper in
the first phase; they did not statistically differ from ongo-
ing participants in terms of severity of agitation. Medica-
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tion adherence by participants was 100%. The average
doses of haloperidol, thioridazine, and lorazepam were
1.03 mg, 25.75 mg, and 0.79 mg, respectively. No differ-
ences in agitation and side effects were found between
groups I and II during either phase. Interestingly, by
informal assessment, nurses attributed worsening of agi-
tation to medication discontinuation even with the dou-
ble-blind design. A chart review was done of the nonpar-
ticipants who had had medication discontinued outside of
the study (the 18% mentioned above; n = 45). Over 22
weeks, 29% remained off the medication, 20% had drug
reinstated, and 67% received another drug for the treat-
ment of agitation (mean time to receiving it was 21 days).
Cohen-Mansfield and colleagues pondered why no effect
was shown. Low doses of the medications were used, but
these doses were consistent with significant clinical effi-
cacy in other studies, at least initially. Longer-term effica-
cy data are notably lacking.

■ COMMENT BY DONALD M. HILTY, MD
This was a well-designed study with a reasonable

sample size given the difficult population. The lack of
significant results could imply that haloperidol, thiori-
dazine, and lorazepam do not have long-term clinical
efficacy—this has not been formally studied but is
believed to be true by many clinicians working in these
settings. Another problem is the heterogeneity of the
conditions that lead to a final, common pathway of “agi-
tation.” In terms of recommendations for practice, ongo-
ing medical and psychiatric evaluation of patients with
agitation is recommended to avoid missing treatable
causes. Though more research is needed, gradual taper-
ing of these medications with re-evaluation appears to be
indicated because the risk of side effects may well out-
weigh benefit. Whenever possible, other psychotropic
agents with more favorable central nervous system side
effect profiles should be considered for long-term use
(e.g., atypical antipsychotics, buspirone, divalproex,
propanolol, SSRIs, or trazodone).6 ❖
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Testosterone-Induced
Alterations in Mood 
and Aggression
A B S T R A C T  &  C O M M E N T A R Y

Source: Pope HG Jr, et al. Effects of supraphysiologic doses
of testosterone on mood and aggression in normal men: A
randomized controlled trial. Arch Gen Psychiatry 2000;57:
133-140.

Despite the fact that exogenously adminis-
tered testosterone is thought to be associated with

mood disturbances and aggression, there exists little
prospective evidence of this phenomenon. The current
study assesses the behavioral and mood effects of sus-
tained supraphysiologic doses of testosterone cypionate
in a randomized, placebo-controlled, crossover design.
Subjects (56 males, 20-50 years of age) received testos-
terone cypionate for six weeks in doses rising to 600
mg/wk, and placebo for six weeks, separated by a six-
week washout period. Outcome measures included the
Young Mania Rating Scale (YMRS), the Point Subtrac-
tion Aggression Paradigm (a computerized provocation
test of aggression), the Aggression Questionnaire of
Buss and Perry, the Symptom Checklist-90-R, daily
diaries of manic and depressive symptoms, and similar
weekly diaries completed by a spouse, girlfriend, or
other close acquaintance. Subjects with past or current
mental illnesses were excluded, as well as those who
were receiving psychotropic medications, those who
used anabolic steroids in the previous 90 days, and those
who had clinically significant medical illnesses.

The results showed testosterone treatment significant-
ly increased manic scores on the YMRS (P = 0.002),
manic scores on daily diaries (P = 0.003), and aggressive
responses on the Point Subtraction Aggression Paradigm

Psychiatric Medicine in Primary Care 13



(P = 0.03). Self-rated measures revealed increases in ver-
bal hostility and phobic anxiety. Diaries from significant
others failed to show a significant effect, although manic
scores on participants’ and significant others’ diaries
correlated highly at the end of the testosterone treatment
period (Spearman Y = 0.59; P < 0.001). Physiologic
measures (weight, lean body mass, liver enzymes, etc.)
showed the expected effects of testosterone treatment.

■ COMMENT BY MICHAEL F. BARBER, PharmD
Although the observed effects on manic ratings

were significantly higher at the end of the testosterone
treatment phase (mean testosterone effect on YMRS
was an increase of 2.6), there were only eight subjects
with marked changes (6 became mildly hypomanic, 2
became markedly hypomanic), while the other 42
subjects showed very little change (perhaps median
values would have been less impressive than mean
values). While this disparity could be a result of fail-
ure to control some key study variables, it is quite
possible that the results illustrate that only a subset of
males will have significant increases in psychopathol-
ogy due to supraphysiologic doses of testosterone.
Perhaps a genetic vulnerability to the drug effect may
account for the differences in response. It would be
interesting to have follow-up information on the eight
responders over several years to determine if they
ever become manic or hypomanic during times when
they are not using testosterone. Regardless, given the
potentially dangerous sequelae of increases in manic
and aggressive symptoms, the use of supraphysiologic
doses of testosterone should be viewed as an impor-
tant risk factor for violence. Health care professionals
who suspect that their patients are using anabolic
steroids should consider informing the patients and
their families of such potential risks. While many
clinicians probably already discuss some risks, they
can cite this trial as further evidence of both behav-
ioral and health risks.   ❖

Decreased Bone Density 
and Depression
A B S T R A C T  &  C O M M E N T A R Y

Source: Schweiger U, et al. Lumbar bone mineral density in
patients with major depression: Evidence of increased bone
loss at follow-up. Am J Psychiatry 2000;157:118-120.

Several cross-sectional studies have report-
ed an association between depression and

decreased bone density. The current longitudinal study
was undertaken to evaluate possible progression of
bone loss and thereby infer causality. Schweiger and
colleagues measured lumbar bone density with quanti-
tative computerized tomography in eight depressed
patients older than 40 years and 21 controls. The par-
ticipants were followed for at least 24 months. Bone
density at follow-up was significantly decreased for
the depressed patients than for the comparison sub-
jects, and to a greater degree for men than for women.
Bone density findings were not attributable to age,
gender, or baseline bone density.

■ COMMENT BY LAUREN B. MARANGELL, MD
Although clearly limited by the small sample size,

these data are concordant with other studies and under-
score the fact that major depression is a biological disor-
der with important physical sequelae. Schweiger et al
correctly note the likely association of neuroendocrine
abnormalities in depression as a likely etiology for
changes in bone density. Similarly, increases in cortisol
have been implicated in hippocampal changes in patients
with major depression, a finding that is consistent with
the frequent memory complaints noted in the disorder. It
is unknown if treatment for depression is able to reverse
or slow the effects on bone density, but this is a reason-
able hypothesis because many neuroendocrine changes
associated with depression normalize with successful
resolution of  depression.   ❖

Increased Use of 
Psychotropics in Children
A B S T R A C T  &  C O M M E N T A R Y

Source: Zito JM, et al. Trends in the prescribing of psy-
chotropic medications to preschoolers. JAMA 2000;283(8):
1025-1030.

In order to quantify the use of psychotropic
medications for preschool-aged children, Magno and

colleagues evaluated ambulatory care prescription
records from three large data sets, in cross-sectional
analyses, for the years 1991, 1993, and 1995. Included
were outpatient data sets from two geographically dis-
tinct Medicaid populations, one in a Midwestern state
and one in a mid-Atlantic state, and a health mainte-
nance organization (HMO) serving a predominantly
employed population in the northwest region of the
United States.

Psychotropic medication prevalence was defined for
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each study year as the frequency of persons with one or
more HMO pharmacy records or Medicaid prescription
claims for a psychotropic medication class, subclass, or
specific medication per 1000 enrolled youths. Data
analyses focused on children aged 2 through 4 years.
From 1991-1995, the number of enrollees aged 2
through 4 years ranged from 146,369 to 158,060 in the
Midwestern Medicaid program; from 34,842 to 54,237
in the mid-Atlantic Medicaid program; and from 19,107
to 19,322 in the HMO. Three psychotropic medication
classes were examined: stimulants (methylphenidate,
other stimulants), antidepressants (selective serotonin
reuptake inhibitors [SSRIs], tricyclic antidepressants
[TCAs], and other antidepressants), and neuroleptics.
Selection was based on the frequent use of stimulants
and antidepressants and the public health significance of
the use of neuroleptics in the very young (presumably
because of the risk of tardive dyskinesia). In addition,
two specific medications (methylphenidate and cloni-
dine) were examined because their use has increased
substantially since the early 1990s for the treatment of
attention deficit hyperactivity disorder (ADHD).

Several prominent trends characterized the use of psy-
chotropic medications in preschoolers during the early to
mid-1990s. Overall, there were large increases for all
study medications (except the neuroleptics). Stimulant
treatment in preschoolers increased approximately three-
fold. Hypothesized reasons for the overall increased
stimulant use include: 1) a larger pool of eligible youths
because of expanded diagnostic criteria for ADHD since
1980; 2) more girls being treated for ADHD, as evi-
denced by the narrowing of the gender ratio even among
preschoolers; 3) greater acceptance of biological treat-
ments for a behavioral disorder; and 4) the expanded role
of school and preschool health personnel in identifying
medical needs. Clonidine had the most dramatic increas-
es, although its use in 1995 was only 15%-35% of the
prevalence rate of stimulants. Clonidine use is particular-
ly notable because its increased prescribing is occurring
without the benefit of rigorous data to support it as a safe
and effective treatment for attentional disorders. Antide-
pressants were the second most commonly prescribed
psychotropic class of drugs for preschoolers, and their
use increased substantially from 1991-1995. Tricyclic
antidepressants still represent the bulk of early childhood
antidepressant use.

■ COMMENT BY LAUREN B. MARANGELL, MD
The current study is clearly important, given the large

databases involved. The use of medications in young
children is of concern because of the significant paucity
of data regarding efficacy, tolerability, and the possibility

of longer-term side effects. However, computerized data-
base analysis does not provide information on treatment
outcome. Further data on efficacy and tolerability of psy-
chotropic medication in children is clearly needed. How-
ever, utilization data in the absence of outcome measures
cannot provide the basis for conclusions about appropri-
ate use. As recently reviewed here (Trifiletti R. Psychiatr
Med Prim Care 1999;1:57-58), some data indicate that
the appropriate use of stimulants to treat ADHD is asso-
ciated with decreases in future substance abuse. It is also
important to emphasize nonmedication approaches to
treatment in children.   ❖

Diabetes, Head Trauma, 
Marriage, and Dementia
A B S T R A C T S  &  C O M M E N T A R Y

Sources: Ott A, et al. Diabetes mellitus and the risk of
dementia: The Rotterdam Study. Neurology 1999;53:1937-
1942; Mehta KM, et al. Head trauma and risk of dementia
and Alzheimer’s disease: The Rotterdam Study. Neurology
1999;53:1959-1962; Helmer C, et al. Marital status and risk
of Alzheimer’s disease: A French population-based cohort
study. Neurology 1999;53:1953-1958.

Diabetes mellitus type 2 (dm) increases the
risk of stroke, and persons with stroke are thought

to be more likely to develop dementia if they suffer from
diabetes. It has been suggested that DM might also be a
risk factor of Alzheimer’s disease (AD). Among a com-
munity-based prospective cohort study based in the
Netherlands, 6370 involved participants were screened
for DM and dementia, with an average follow-up period
of 2.1 years. In approximately 1100 other cases with no
follow-up information, dementia status was culled from
medical records.

DM was found to nearly double the age- and gender-
adjusted risk of dementia in 692 diabetics. The incidence
risk of dementia was highest in those requiring insulin
treatment and lowest among newly diagnosed or untreat-
ed mild cases. DM incidence in men or women was
about equal, with no clear trend in age. When the likely
cause of dementia and other confounders was evaluated,
diabetes was found to increase by twofold the risk of
both dementia in general and AD in particular.

The Rotterdam Study also addressed the possibility
of a relationship between mild head trauma and the
development of dementia. This arm of the study includ-
ed 6645 subjects, age 55 and older, who were free of
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dementia at the onset. Self-report of past head trauma
was obtained from this cohort and incident cases of
dementia were determined over the 2.1-year follow-up
period. A total of 129 subjects developed dementia over
this time. In concordance with some past studies, no
increased risk of dementia was found as a function of
exposure to head trauma with or without loss of con-
sciousness. In contrast to earlier studies by other
groups, possession of the APOE-e4 allele was not found
to modify the relationship between head trauma and the
development of AD.

A French research team examined the issue of
whether marital status affected risk of dementia. Helmer
and colleagues divided their cohort of 3675 subjects into
groups of married/cohabitant, divorced/separated, wid-
owed, and never married. Helmer et al found the relative
risk of dementia was increased among the never married
relative to the married individuals, and the risk was
specifically associated with AD. The risk of dementia
was not significantly elevated among widows and
divorced subjects. The results remained significant even
after taking into account potentially confounding factors
such as educational achievement and wine consumption.
The analysis did not permit a firm conclusion to be
drawn as to whether never married persons were actually
at increased risk or married persons enjoyed some pro-
tection against the disease.

■ COMMENT BY NORMAN R. RELKIN, MD
These results warrant further investigation. One previ-

ous indication of a possible association between diabetes
and AD came from recent studies showing increased
advanced glycosylation end products (AGE) in the brain
of Alzheimer’s patients. Increased AGE expression is
found in other end organs that are frequently affected by
complications in diabetics. While there are many possible
explanations for such an association, further work will be
needed to confirm this observation.

The lack of an association between head trauma and
dementia in this report is not surprising, in that five out
of every six studies of head trauma and dementia carried
out before 1990 failed to demonstrate just such a rela-
tionship. However, more recent work has suggested an
additive or even synergistic relationship between head
trauma, dementia, and APOE genotype. The negative
findings in this case may, in part, reflect differences in
the method of ascertainment of head trauma history or

another unrecognized confounding factor.
Failure to marry has not been previously implicated

as a risk factor for AD. Helmer et al made a valiant
effort to measure the subjects’ social involvement inde-
pendent of marriage, and found that level of social
activity did not correlate with dementia incidence. One
could postulate similar protective mechanisms for mar-
riage as for higher education. An alternative explanation
is that unmarried persons have some underlying person-
ality trait that segregates with the propensity to develop
dementia. Whatever the explanation, it’s somewhat
comforting to know that the much-maligned institution
of marriage may have benefits above and beyond joint
tax returns. (Dr. Relkin is Associate Professor of Clini-
cal Neurology and Neuroscience at New York Presby-
terian Hospital-Cornell Campus.) ❖

CME Questions
5. Which of the following is true?

a. St. John’s wort is a benign natural substance.
b. St. John’s wort has been shown to increase levels of other drugs.
c. St. John’s wort has been shown to decrease levels of other

drugs.

6. Supraphysiologic doses of testosterone may result in increases
in manic and aggressive symptoms.
a. True
b. False

7. Which of the following statements are true regarding with-
drawal of psychotropic medications in patients with agitation?
a. Studies have shown that agitation may increase for 1-2 weeks

following medication taper and then decrease overall.
b. Haloperidol, thioridazine, and lorazepam are not desirable long-

term treatments for agitation.
c. A previous controlled trial of an education program was effec-

tive in reducing the dose of psychotropic medication in nursing
home patients.

d. All of the above

8. All of the following agents have been found effective for IBS
patients in double-blind, controlled trials except:
a. Cisapride
b. Fedotozone
c. Loperamide
d. Olasetron
e. Zelmac

9. Depression is associated with decreased bone density.
a. True
b. False

In Future
Issues:

Testosterone in Women


