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In a prospective open-label study,
the substitution of immediate-re-
lease valproic acid for divalproex
sodium was evaluated in the
treatment of 47 adult psychiatric
inpatients who had been stabi-
lized on divalproex for at least
one month. After two weeks, no
significant change in Clinical
Global Impressions scale (CGI)
scores or in seizure frequency oc-
curred, and serum valproate con-
centrations decreased by 14.4
percent (p=.001). One patient was

restarted on divalproex because
of gastrointestinal complaints.
Among the 19 patients remaining
hospitalized at six months, mean
CGI scores did not significantly
change. Costs were reduced 83
percent; annual savings per pa-
tient was approximately $905.
These preliminary results suggest
that many chronic psychiatric in-
patients stabilized on divalproex
may be safely switched to valproic
acid. (Psychiatric Services 49:
1355–1357, 1998)

Valproate was first approved in the
United States in 1978 as an im-

mediate-release formulation (Depak-
ene) for the treatment of absence
seizures. In 1983 another formula-
tion, divalproex sodium (Depakote),
was introduced, which is an enteric-
coated stable coordination complex of
valproic acid and valproate sodium. 

Metabolized in the gut to valproate,
divalproex sodium was designed to
decrease the rate of absorption,
thereby minimizing gastrointestinal
side effects related to peak serum
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concentration. Although gastroin-
testinal discomfort may be reduced if
valproate therapy is initiated with di-
valproex (1), side effects are usually
transient (2) and may subside by four
weeks of use (3). A generic formula-
tion of Depakene has been available
since the mid-1980s and is bioequiva-
lent to the brand-name product (4).

Over the years, the use of valproate
has expanded to include treatment of
complex partial and other seizures, the
initial treatment of mania, migraine
headache prophylaxis, and treatment
of symptoms of behavioral dyscontrol.
Drug costs became an issue as the
prices of Depakene and Depakote
rose substantially compared with the
price of the generic valproic acid (5)

(see Figure 1). This combination of
widespread use and exorbitant costs
prompted our examination of thera-
peutic substitution. Therefore, we
prospectively studied the efficacy and
tolerability of substituting valproic
acid for divalproex in an adult psychi-
atric population stabilized on dival-
proex. The economic implications of
the substitution also were examined.

Methods
This study was conducted at a state
psychiatric hospital during 1996–
1997. Subjects had been receiving a
stable dose of divalproex for more than
four weeks, were over 18, and were re-
siding on chronic care wards. Patients
were excluded if they had a history of
intolerance to immediate-release val-
proic acid or if they were psychiatrical-
ly or neurologically unstable.

The substitution and monitoring
procedures for the dosage form were
initiated with the advice and consent
of the hospital pharmacy and thera-
peutics committee as a component of
formulary management. Patients were
switched from divalproex to valproic
acid at the same dose and interval us-
ing an open-trial design. After the
switch, tolerability and efficacy were
monitored and evaluated over a two-
week period and again at six months. 

A checklist of valproate side effects
was developed to assess nausea, vom-
iting, diarrhea, constipation, indiges-
tion, abdominal pain or cramps,
changes in appetite, sedation-lethar-
gy, and dizziness-ataxia. Patient re-
sponses were evaluated daily and
recorded as mild, moderate, severe,
or not noted. The Clinical Global Im-
pressions scale (CGI) was completed
weekly for each patient by team con-
sensus. Seizure frequency was mea-
sured by event occurrence. Morning
trough serum concentrations of val-
proate were drawn two weeks after
switching. CGI change scores were
analyzed using one-sample t tests.
Serum valproate concentrations and
CGI severity scores from baseline to
six months were analyzed using two-
tailed paired t tests. 

Results
The 47 subjects in the study had a
mean±SD age of 38.9±11.3 years
(range, 18 to 73 years). Twenty-five
(53 percent) were Caucasians, and 20
(43 percent) were African Americans.
Twenty-nine (62 percent) were male.
Indications for valproate included
mood disorder (bipolar disorder and
schizoaffective disorder) for 25 pa-
tients, behavioral dyscontrol (aggres-
sion, assaultiveness, impulsiveness,
and combativeness) for 20 patients,
and seizures (myoclonic jerks, tonic-
clonic seizures, and complex partial
seizures) for seven patients. 

Forty-six patients (98 percent) com-
pleted the two-week study. For one
patient, valproic acid was discontinued
for reasons unrelated to the substitu-
tion. The mean±SD dose of valproate
remained unchanged at 1,505.3±604.5
mg a day. Dosing intervals remained
unaltered for all but two patients,
whose single doses of divalproex
greater than two grams were a priori
divided into twice-daily dosing.

No change in seizure occurrence or
CGI scores was noted. The mean base-
line CGI severity measurement was
4.44 (range=3 to 6); on the CGI, 4 in-
dicates moderate severity and 5
marked severity. CGI change scores
reflect change from baseline, with 4
representing no change, 3 minimal
improvement, and 5 minimal worsen-
ing. The one-week mean CGI change
score was 4.02 (range, 4 to 5). At two
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1 The inflation rate is the Consumer Price Index inflation rate expressed as the dollar change each
year from the 1979 price of Depakote.
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weeks, the mean CGI change score
was 4.08 (range, 3 to 6). 

Mean±SD baseline and two-week
trough concentrations were 69.14±
21.35 µg/ml and 59.21±14.66 µg/ml,
respectively. The decrease of –9.93±
17.75 µg/ml was statistically signifi-
cant (t=3.46, df=41, p=.001; 95 per-
cent confidence interval=–14.39 to
–4.46; range=30.3 to –50.3 µg/ml). 

Fourteen patients had gastroin-
testinal complaints during the month
before the switch in medication. Five
patients had gastrointestinal com-
plaints during the study period. For
four of the five patients, the com-
plaints were mild to moderate and
transient. Only one patient was as-
sessed as experiencing persistent
moderate gastrointestinal side effects
resulting in discontinuation of val-
proate and reinstitution of divalproex.

At the six-month follow-up, efficacy
and tolerability were reevaluated. Of
the initial 47 patients, 25 had been dis-
charged, and 19 remained on valproic
acid treatment. For three patients
switched back to divalproex, gastroin-
testinal complaints were not clearly
linked to the substitution and contin-
ued after reinstitution of divalproex. 

Among those remaining hospital-
ized, the mean baseline CGI severity
scores was 4.76 (range=3 to 6), and at
six months it was 4.41 (range=3 to 6).
Although the CGI scores showed a
statistical trend toward improvement
(p=.055; CI=–.714 to .008), no evi-
dence was found of any change relat-
ed solely to the substitution, nor were
any additional cases of intolerable
gastrointestinal side effects noted.

Discussion and conclusions
In this study, all patients but one were
able to successfully tolerate the thera-
peutic substitution of the immediate-
release product for the enteric-coated
formulation. These patients were al-
lowed time to gain tolerance to gas-
trointestinal irritation by beginning
treatment with the enteric-coated
product before substitution with val-
proic acid. Only five of 47 patients (11
percent) experienced gastrointestinal
complaints during the study period.
For only one patient (2 percent) were
the complaints persistent and related
to the valproate, requiring reinstitu-
tion of divalproex sodium.

The mean 12-hour trough serum
concentrations of valproate de-
creased by 14.4 percent, which has
been observed by others (6,7). Al-
though a statistically significant de-
crease occurred, no evidence that this
change was clinically relevant was
found. Efficacy measurements re-
mained unaltered, and mean serum
concentrations remained within the
therapeutic range (45 to 125 µg/ml).

Based on these results, it is appar-
ent that converting patients from di-
valproex to valproic acid could be a
direct means of cost savings. Acquisi-
tion costs for 1,500 mg a day for di-
valproex tablets is $3 per patient per
day versus $.52 per patient per day
(including costs for in-house unit-
dose packaging) for valproic acid.
Thus medication costs were reduced
83 percent, or approximately $905
per patient-year.

This preliminary study has several
methodological limitations. First, the
substitution was not double-blinded,
and the premise of the substitution
included a bias to support the val-
proate. The lack of a control group
makes it difficult to draw firm conclu-
sions about the incidence of minor
side effects. However, we actively
sought patient complaints of side ef-
fects each day. Our side effect rate of
11 percent and discontinuation rate
of 2 percent are consistent with those
in previous reports (8). 

Second, valproate was being used
for multiple indications in this diag-
nostically heterogeneous sample.
Thus, although the CGI was used as a
global measure, it may not have been
adequate to assess the range of spe-
cific clinical changes that might oc-
cur. Also, although the same raters
followed individual patients, no inter-
rater reliability testing was done. No
clinical or statistically significant
changes in symptom severity were
found; however, more sensitive and
specific ratings may have revealed
changes. 

Finally, the sample size may not
have been large enough to demon-
strate a difference in adverse effects
following substitution. Power analysis
suggests that if the incidence of gas-
trointestinal intolerance is 2 percent,
a cohort of 300 patients would be
needed to demonstrate a difference

in gastrointestinal side effects at
p<.05.

Nonetheless, to our knowledge this
study offers the first prospective re-
port of the substitution of valproic
acid for divalproex. Our findings
replicate the retrospective reports of
Vadney and associates (9) and Cranor
and colleagues (10) of substitution of
valproic acid among persons with de-
velopmental disabilities. 

These preliminary results suggest
that many chronic psychiatric inpa-
tients stabilized on divalproex may be
safely switched to valproic acid. Fu-
ture investigations should focus on
replicating these findings in a larger
population. The applicability of these
findings to other settings, such as out-
patient care, or for other indications,
such as migraine headache prophy-
laxis, needs to be determined. ♦

Acknowledgments

The authors thank Raymond C. Love,
Pharm.D., Aaron Burstein, Pharm.D.,
Mary Borovicka, Pharm.D., and David
Moore, R.Ph., M.P.A., for their review
and comments. 

References
1. Wilder BJ, Karas BJ, Penry KK, et al: Gas-

trointestinal tolerance of divalproex sodi-
um. Neurology 33:808–811, 1983 

2. Package Insert for Depakote. Abbott Park,
Ill, Abbott Laboratories, June 1996 

3. Mathew NT, Saper JR, Sibeskin SD, et al:
Migraine prophylaxis with divalproex.
Archives of Neurology 52:281–286, 1995

4. Drug Topics Red Books. Montvale, NJ,
Medical Economics, 1979–1996

5. Feldstein JH, Curtis JL: Update on the
costs of Depakote and Depakene (ltr).
Mental Retardation 32:62, 1995 

6. Cloyd JC, Kriel R, Jones-Saele CM, et al:
Comparison of sprinkle versus syrup for-
mulations of valproate for bioavailability,
tolerance, and preference. Journal of Pedi-
atrics 120:634–638, 1992

7. Chun AH, Hoffman DJ, Freidman N, et al:
Bioavailability of valproic acid under fast-
ing/nonfasting regimens. Journal of Clinical
Pharmacology 20:30–36, 1980

8. Tohen M: The adverse effect profile and
safety of divalproex. Review of Contempo-
rary Pharmacotherapy 6:587–595, 1995

9. Vadney V, Ricketts RW, Cole RW: Effects
on individuals with mental retardation of
changing Depakote to Depakene. Mental
Retardation 32:341–346, 1994

10. Cranor CW, Sawyer WT, Carson SW, et al:
Clinical and economic impact of replacing
divalproex sodium with valproic acid.
American Journal of Health-System Phar-
macy 54:1716–1722, 1997


