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ance with health care and further worsened by hepatic
damage due to substance use (8). Moreover, since most
psychotropic drugs are hepatically metabolized, chronic
hepatitis C may complicate pharmacotherapy in this pop-
ulation. The high prevalence of the virus in this popula-
tion also places mental health care workers at risk for in-
fection, many of whom may be unfamiliar with universal
precautions protocol.

It seems likely that hepatitis C virus will differentially af-
flict the severely mentally ill, but the effectiveness of anti-
viral treatment in this population is unknown. Heightened
awareness of potential hepatotoxicity when prescribing
drugs, as well as education of those infected about cessa-
tion of substance use may improve clinical outcomes and
indicate a role for more routine screening. However, much
remains to be learned about primary prevention and ef-
fective provision of treatment in this group.
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Objective: Valproic acid is frequently not recommended for
patients with hepatic dysfunction. The authors evaluated the
association between hepatitis C and alanine aminotransferase
(ALT) values during valproic acid treatment.

Method: ALT changes in 564 individuals beginning valproic
acid treatment were examined. Changes among those with pos-
itive hepatitis C status were compared with changes among pa-

tients with positive hepatitis C status who were taking other psy-
chotropic agents.

Results: ALT elevations with valproic acid were significantly
greater among patients with positive hepatitis C status than
those with negative or unknown status. Among patients with
positive hepatitis C status, ALT increases did not differ signifi-
cantly between valproic acid and other medications.

Conclusions: Use of valproic acid may be possible for some
patients with hepatitis C. ALT increases in seropositive patients
may be partially related to chronic hepatitis infection. However,
ALT levels should be closely monitored in all hepatitis C patients
taking valproic acid.

(Am J Psychiatry 2003; 160:174–178)

Valproic acid is widely used to treat a variety of psychi-
atric illnesses (1). Although valproic acid is generally well

tolerated, it frequently causes transient elevations in liver
transaminases (2, 3). However, hepatotoxicity induced by
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valproic acid is a rare and potentially fatal adverse reaction
(4–6). Concerns about hepatotoxicity have resulted in
warnings that valproic acid should not be used for pa-
tients with significant hepatic dysfunction (7, 8).

The hepatitis C virus is one of the most common causes
of chronic viral hepatitis (9). Once hepatitis C infection
has been established, disease status is best evaluated by
histologic biopsy (10, 11). Because serial liver biopsies are
expensive and impractical, serum levels of alanine ami-
notransferase (ALT) are often followed in an attempt to as-
sess ongoing liver damage (12).

Unfortunately, psychiatric disorders are highly preva-
lent in patients with hepatitis C (13, 14). However, con-
cerns about potential valproic acid hepatotoxicity cause
reluctance to use valproic acid for patients with comorbid
hepatitis C, even when it would otherwise be the psychiat-
ric treatment of choice. In order to examine the safety of
valproic acid for patients with hepatitis C, we evaluated
the association between valproic acid treatment and se-
rum ALT changes in patients with and without the hepati-
tis C virus.

Method

Approval for this study of human subjects from the University
of Washington and from the research committee of the Depart-
ment of Veterans Affairs (VA) Puget Sound Health Care System
was obtained. We used the VA Puget Sound Health Care System
pharmacy and laboratory databases from 1994 through 2000 to
find all patients meeting the following criteria: 1) a new valproic
acid (or divalproex) prescription, 2) at least one baseline mea-
surement of ALT within the 90 days before the beginning of treat-
ment with valproic acid, 3) at least one follow-up ALT measure-
ment within the 90 days after the beginning of valproic acid
treatment, and 4) ongoing outpatient care at VA Puget Sound
Health Care System as evidenced by at least one outpatient pre-
scription filled in the 180 days both before and after the first pre-
scription for valproic acid was filled. The study group included all
patients who began treatment with valproic acid and was not lim-
ited to mental health patients. Diagnoses were obtained from
ICD-9-CM codes contained within the computerized medical
record.

The VA Puget Sound Health Care System laboratory database
was used to determine hepatitis C virus status. Hepatitis C virus
status was negative if the patient had a negative result on a hepa-
titis C virus enzyme immunoassay or if the patient had a positive
hepatitis C enzyme immunoassay but a negative result on a re-
combinant immunoblot assay for hepatitis C. Individuals classi-
fied as having positive hepatitis C status had either hepatitis C an-
tibodies or a positive result on a hepatitis C polymerase chain
reaction test (PCR). Patients who had not been tested were cate-
gorized as having unknown hepatitis C status.

Maximum ALT values after the beginning of therapy were the
outcome measure of interest. Normal serum ALT values in our
laboratory are 40 U/liter or less. However, many of the subjects in
this study group started treatment with high transaminase levels.
To create clinically meaningful definitions of “elevated ALT level”
that reflected both the absolute value and the change from base-
line, we defined three categories of change in serum ALT levels,
similar to what has been reported in previous work (15). A
“marked elevation” was defined as a peak level 2.0 times the base-
line value and at least 3.0 times the upper limit of normal; a “mod-
erate elevation” was a peak level between 1.5 and 2.0 times base-

line and above the upper limit of normal; and “no/minimal
elevation” was a peak level less than 1.5 times the baseline value
or within normal limits.

In order to distinguish between the hepatic effects of valproic
acid and the underlying effects of ongoing hepatitis C infection,
we also gathered ALT data for two comparison groups receiving
active treatment who also had positive findings for hepatitis C.
The first consisted of individuals with new antidepressant pre-
scriptions (for tricyclics or serotonin reuptake inhibitors other
than nefazodone) because these agents are commonly prescribed
to patients with hepatitis C. The second group consisted of pa-
tients beginning treatment with lithium or gabapentin, who were
chosen because these agents are frequently prescribed to psychi-
atric patients, but they are not metabolized in the liver and should
not be associated with liver toxicity. All patients in these compar-
ison groups were known to 1) have positive hepatitis C status and
2) meet all the other preceding criteria except that they had never
been given a prescription for valproic acid according to comput-
erized records.

Associations between hepatitis C status and demographic
characteristics were tested with Fisher’s exact test, chi-square
analysis, or one-way analysis of variance, as appropriate.

Results

Among the patients with prescriptions for valproic acid,
564 were identified as meeting the study criteria; approxi-
mately 37% had negative findings for the hepatitis C virus,
18% had positive hepatitis C findings, and 45% had un-
known status (Table 1). There were no significant associa-
tions between race or sex and hepatitis C status. However,
among the patients who were taking valproic acid, those
with positive hepatitis C status were significantly less
likely to be married. There was also a significant difference
among the mean ages of the groups. Individuals with un-
known hepatitis C status were older than those with nega-
tive and positive status. The psychiatric diagnoses for the
patients taking valproic acid included bipolar disorder,
depression, psychosis, and posttraumatic stress disorder.
Many patients had more than one of these diagnoses,
making diagnostic specificity difficult. Of all the patients
receiving valproic acid, only 43 (7.6%) had a diagnosis of
epilepsy, which appeared to be essentially the only non-
psychiatric use in this population.

As shown in Table 1, the mean peak baseline and follow-
up ALT values were higher in each of the groups that had
positive hepatitis C status than in the groups with negative
hepatitis C status and unknown status. However, marked
elevations in ALT were uncommon, even among individu-
als known to have positive hepatitis C status. For the val-
proic acid patients, 22.8% of those with positive results for
hepatitis C had marked or moderate peak elevations, com-
pared to 9.5% for the group with negative status and 3.2%
for those with unknown hepatitis C status, a difference
that was significant. Among the patients in the positive
hepatitis C status comparison groups, 14.3% of those tak-
ing antidepressants and 13.0% of those in the lithium/
gabapentin group also had moderate or marked increases
in peak ALT level, rates that were not statistically different
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from that for the patients taking valproic acid who had
positive hepatitis C status.

Marked elevation in the peak ALT level was uncommon
in the valproic acid groups with negative and unknown
status (0.5% and 0.4%, respectively) but was much more
frequent in those with positive results for hepatitis C
(7.9%). However, 5.6% of the antidepressant comparison
group and 6.5% of the lithium/gabapentin group also had
marked ALT elevations. The difference among the groups
with positive hepatitis C status was not significant. For the
patients taking valproic acid who had positive hepatitis C
status and had marked ALT elevations, the individual peak
ALT values after the beginning of valproic acid treatment
ranged from 175 to 439 U/liter.

In order to evaluate possible ALT differences due to dif-
ferences in doses of valproic acid, the mean serum levels
of valproic acid were compared in the groups with posi-
tive, negative, and unknown hepatitis C status. The levels
ranged between 57.7 and 60.5 U/liter, and there were no
significant differences between the three groups.

Discussion

Although hepatitis C status does affect the likelihood
that patients will have meaningful increases in ALT levels
after starting to take valproic acid, the individuals in this
study who had the hepatitis C virus and who were begin-
ning treatment with antidepressants or with lithium or

gabapentin had rates of marked ALT elevations similar to
those observed in the patients beginning valproic acid
treatment who had positive hepatitis C status. These find-
ings suggest that many of the elevations in ALT in the latter
group may be due to fluctuations in the hepatitis C disease
or other factors (e.g., unacknowledged alcohol use), rather
than the valproic acid itself.

After acute infection with the hepatitis C virus, the ALT
level typically rises but remains less than 800 IU/liter, al-
though it rarely does exceed 2000 IU/liter (16). During the
course of chronic hepatitis C infection, the ALT value var-
ies. In one study (17) the range of ALT values was 4 to 556
IU/liter, and 31% of the subjects had persistently normal
levels, 42% had peaks of no more than two times normal,
15% had peaks greater than two times normal, and 12%
had peaks greater than three times normal. For our sub-
jects with positive hepatitis C status who had marked ALT
elevations, the maximum levels were between 175 and 439
IU/liter and are consistent with elevations commonly
seen during the course of chronic hepatitis C infection (16,
17). Whether these ALT elevations are associated with ad-
ditional histologic damage is currently not known, as no
reliable relationship between ALT elevation and degree of
histological damage has been found (10, 11).

This study has several limitations. Because the blood
samples for ALT measurement were not drawn in associa-
tion with liver biopsy, and the follow-up was limited to 90

TABLE 1. Characteristics and Changes in Alanine Aminotransferase Levels for Patients Beginning Treatment With Valproic
Acid, by Hepatitis C Status, and for Comparison Groups With Positive Hepatitis C Status Who Were Taking Other Medications

Patients Who Were Taking Valproic Acid Patients With Positive Hepatitis C Status 
Who Were Taking Other Medicationsa

Characteristic

Unknown
Hepatitis C

Status (N=252)

Negative
Hepatitis C

Status (N=211)

Positive
Hepatitis C

Status (N=101)
Lithium or

Gabapentin (N=46)
Antidepressantsb 

(N=195)
N % N % N % N % N %

Male 227 90.1 194 91.9 97 96.0 43 93.5 188 96.4
Caucasian 217 86.1 172 81.5 81 80.2 36 78.3 146 74.9
Married 118 46.8 73 34.6 23 22.8 8 17.4 48 24.6

Mean SD Mean SD Mean SD Mean SD Mean SD

Age (years) 49.11 11.87 45.45 9.63 45.26 5.55 46.91 7.62 47.13 6.63
Measures of alanine aminotransferase

Peak level (U/liter)
Baseline 32.84 27.09 36.16 29.93 79.20 95.57 167.33 237.23 110.33 119.04
Follow-up 28.87 18.68 40.64 114.09 88.82 80.41 115.02 106.39 116.06 263.60

N % N % N % N % N %

Rating of changed,e

None or minimal 244 96.8 190 90.0 78 77.2 40 87.0 167 85.6
Moderate 7 2.8 19 9.0 15 14.9 3 6.5 17 8.7
Marked 1 0.4 1 0.5 8 7.9 3 6.5 11 5.6

a None of these subjects was taking valproic acid.
b Other than nefazodone.
c Analysis of variance was one-way.
d A “marked elevation” was defined as a peak level 2.0 times the baseline value and at least 3.0 times the upper limit of normal; a “moderate

elevation” was a peak level between 1.5 and 2.0 times baseline and above the upper limit of normal; and “no/minimal elevation” was a peak
level less than 1.5 times the baseline value or within normal limits.

e For the patients taking valproic acid who had negative hepatitis C status, N=210.
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days, we are unable to make statements about the long-
term safety of valproic acid for patients with hepatitis C.
This was a review of laboratory and pharmacy data only,
and not a full chart review, so the ALT elevations may have
been due to undetected causes other than medications
(e.g., alcohol use). Since the hepatitis C infection was pre-
dominantly diagnosed by enzyme immunoassay testing
alone and not uniformly confirmed with recombinant im-
munoblot assay and/or PCR, some patients may have been
falsely identified as having the hepatitis C virus. Our group
with negative hepatitis C status had higher baseline ALT lev-
els than might be expected in a group of patients without
hepatic disease. We speculate that a number of the patients
with negative status were tested because they had abnor-
malities suggesting the presence of liver disease. Therefore,
this group of patients may have had more hepatic disease
than would be expected in a normal population.

In conclusion, the present findings indicate that val-
proic acid can be used for many patients who have the
hepatitis C virus without adversely affecting ALT levels.
However, eight of the 10 patients treated with valproic acid
who had marked ALT elevations were in the group with
positive hepatitis C status, and valproic acid was associ-
ated with increases in ALT in some patients who did not
have the hepatitis C virus. So it is important to monitor
ALT closely in all patients treated with valproic acid. Be-
cause hepatitis C can cause fluctuations in ALT levels, ALT

elevations in patients with the hepatitis C virus may not al-
ways be due to valproic acid, and it is difficult to know
what small ALT increases mean in these patients. Even so,
it seems prudent to stop valproic acid treatment for hepa-
titis C patients whose ALT levels are clearly increased
above the normal pretreatment baseline and to consult
with a hepatitis specialist. If valproic acid provides the
most effective control of psychiatric symptoms for a pa-
tient and ALT elevations occur, close collaboration with a
hepatitis specialist would be essential. In such cases, pro-
viders need to weigh the risk of not adequately treating
psychiatric problems against any potential hepatotoxicity
of continued treatment with valproic acid.
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Objective: This study tested the validity in the adult general
population of the Mood Disorder Questionnaire, a screening in-

strument for bipolar I and II disorders. The Mood Disorder
Questionnaire has been validated in a psychiatric outpatient
study group.

Method: A total of 711 subjects (stratified by Mood Disorder
Questionnaire score) were randomly selected from a group of
85,358 adult respondents in a nationwide epidemiological gen-
eral population sample that was balanced for key demographic
variables. Of these, 695 subjects received a telephone interview
involving an abbreviated version of the Structured Clinical Inter-
view for DSM-IV.

Results: A sensitivity of 0.281 and a specificity of 0.972 were
obtained for the Mood Disorder Questionnaire.

Conclusions: The Mood Disorder Questionnaire is a useful
screening instrument for bipolar I and II disorders in the com-
munity. The operating characteristics of the Mood Disorder
Questionnaire in the general population differ substantially
from its characteristics in outpatient psychiatric settings.

(Am J Psychiatry 2003; 160:178–180)

Bipolar spectrum disorders, which include bipolar I,
bipolar II, and bipolar not otherwise specified, have a
prevalence ranging from 3% to 6.5% (1), a rate significantly
higher than the 1% prevalence for bipolar I disorder. How-
ever, bipolar spectrum disorders are often unrecognized,
resulting in substantial delays in diagnosis and appropri-
ate treatment (2). A recent report in the Journal (1) de-
scribed a screening instrument for bipolar I and II dis-
orders, the Mood Disorder Questionnaire. The article
presented data on the Mood Disorder Questionnaire’s val-
idation in a study group selected from psychiatric outpa-
tient clinics. The Mood Disorder Questionnaire’s operat-
ing characteristics in other populations have not been
investigated.

The Mood Disorder Questionnaire was recently used to
screen for bipolar I and II disorders in a large general pop-
ulation epidemiological study on the prevalence and bur-

den of illness of bipolar I and II disorders in the commu-
nity. One component of the study involved assessing the
validity of the Mood Disorder Questionnaire in the general
population, and this is the subject of the present article.

Method

Subjects for this study were a subset of respondents in a large
general population epidemiological study of bipolar I and II dis-
orders (the “prevalence study”). In the prevalence study, the
Mood Disorder Questionnaire was mailed to a sample of 127,800
adults who were selected to match U.S. demographic variables.
Details of the survey methods are described elsewhere (3). Of
these, 85,358 (66.8%) were returned and usable for analysis.

The study group for the current study was a subset of the 85,358
respondents in the prevalence study. The target sample for the
current study was 700 randomly selected subjects stratified by
Mood Disorder Questionnaire score. Approximately 40 subjects
were selected for each Mood Disorder Questionnaire score from 0
to 4, regardless of the additional criteria, and for each score of 5


