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Treatment patterns in inpatients with bipolar disorder
at a psychiatric university hospital over a 9-year period:

focus on mood stabilizers

Michaela Walpoth-Niederwanger®, Georg Kemmler?, Heinz Grunze®,
Ulrike WeiB®? Christine Hortnagl®, Robert StrauB®?, Imrich Blasko® and

Armand Hausmann?

The increasing number of pharmacological treatment
options for bipolar disorder seems to be paralleled by
the number of evidence-based guidelines published
previously. The aim of this study was to systematically
examine the adherence to published guidelines and any
change in prescription habits over time in a psychiatric
hospital setting. This is a retrospective study of 531 bipolar
in patients who were consecutively admitted to the
Department for Psychiatry and Psychotherapy in Innsbruck.
Their complete medical histories were evaluated for
psychotropic medications, with a special focus on mood
stabilizers (MSs). To compare the use of individual MSs
or combinations with other psychotropic medications in
two preselected observation periods (1999-2003 and
2004-07), we used Fisher’s exact test. Overall, the
proportion of patients receiving at least one MS increased
significantly from 1999-2003 to 2004-2007 (74.1 vs. 83.1%,
P=0.011). Among the individual MSs, valproate was used
most frequently in both time periods, showing a significant
increase (P<0.001). Prescriptions of quetiapine (P<0.001)
and lamotrigine (P=0.033) increased significantly,
carbamazepine showed a significant decrease (P<0.001).

Introduction

Bipolar affective disorders are highly recurrent and
frequently chronic. Bipolar disorders rank second among
mental illnesses causing disability in working-age adults
(Murray and Lopez, 1997). The rate of relapse, often
leading to hospitalization, increases with the number of
previous episodes (Kessing ez a/., 2004); therefore, pre-
venting new episodes or at least lengthening the time to
relapse is imperative.

The term mood stabilizer was first used by Litchfield
(1960). In 1990, a first concept was published by
Goodwin and Jamison in their textbook entitled ‘Manic
depressive illness’. The authors aimed to delineate a new
group of drugs from antidepressants (ADs) (which might
induce mania) and classical antipsychotics (AP) (which
might induce depression). In the meantime, several other
more stringent definitions were formulated; for example,
by Bauer and Mitchner (2004). The authors proposed a
‘bimodal’ definition by which an agent is considered to be
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Prescriptions of lithium and olanzapine decreased without
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a mood stabilizer (MS) if it has efficacy in treating acute
manic and depressive symptoms, and is effective in the
prophylaxis of manic and depressive symptoms in bipolar
disorder. Along with the classical drugs such as lithium
and (with limitations) carbamazepine and valproic acid
(VPA), there is also some evidence that atypical APs
(aAPs) have mood-stabilizing properties in acute epi-
sodes, as well as in relapse prevention. However, the
mood-stabilizing properties of aAP do not appear to be
class specific; instead, they seem to be a substance-
specific phenomenon. In terms of maintenance therapy,
at this time, controlled data are available for olanzapine
(Tohen er al., 2005), aripiprazole (Keck er al., 2007),
quetiapine (Suppes ¢z al., 2007; Vieta ez al., 2008a, 2008b),
long-acting risperidone (Macfadden ¢ /., 2009; Quiroz
et al., 2010) and ziprasidone as an adjunct to a classical MS
(Bowden e 4f., 2010). MSs were divided by Rybakowski
(2007) into two distinct groups: (a) valproate and lithium
as first-generation MSs and (b) new APs and lamotrigine
as second-generation MSs (Rybakowski, 2007).
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Patients with a diagnosis of a bipolar disorder are most
often prescribed a combination of psychopharmacological
agents for mood stabilization (Lin ¢z /., 2006; Baldessarini
et al., 2008; Fountoulakis, 2010). Depending on the pres-
ence of a manic, depressive or mixed symptomatology,
a specific pharmacological treatment needs to be con-
sidered. Currently, a broad portfolio of psychotropic sub-
stances is available to physicians; however, with the
growing number of treatment options, clinicians now have
the opportunity and likewise face the challenge of
optimized and individualized treatments. To guide clini-
cians in this process and improve outcomes, evidence-
based recommendations have been developed in the
recent past.

The first guideline in the field of bipolar disorders was
published by the American Psychiatric Association
(1994), followed by updates in 2002 and 2004 (American
Psychiatric Association, 2002, 2004). In 2002, the World
Federation of Societies of Biological Psychiatry (WFSBP)
published the first part of their guidelines on the topic of
bipolar depression (Grunze ez 4/., 2002), with an update in
2010 (Grunze er al., 2010). In 2003, the WFSBP guide-
lines for the treatment of mania (Grunze e a/., 2003)
were launched, with an update in 2009 (Grunze et 4/.,
2009). Finally, in 2004, the WFSBP bipolar maintenance
guideline was published (Grunze e a/., 2004). In 2009,
the British Association for Psychopharmacology (BAP)
(Goodwin and Young, 2003) published guidelines in 2003,
with an update in 2009 (Goodwin, 2009). In 2002, a
report of the Texas Consensus Conference in 2000 (Suppes
et al., 2002) was published, superseded by an update in
2005 named the “Texas Implementation of Medication
Algorithms’ (TIMA) guidelines (Suppes ¢ al., 2005).

In 2005, the Canadian Network for Mood and Anxiety
Treatments (CANMAT) issued their first guidelines
(Yatham ez a/., 2005); updates followed in 2007 (Yatham
et al., 2006) and 2009 (Yatham e /., 2009). Since 2006,
the UK National Institute for Health and Clinical Ex-
cellence (NICE) has made the NICE guidelines available
online (National Institute For Health and Clinical Excel-
lence, 2006). In general, these selected guidelines are
based on an extensive review of the scientific literature,
extracting randomized-controlled trials (RCTs) and other
supportive evidence from large field studies and meta-
analyses. Some guidelines, however, include expert opinion,
when the literature provides insufficient or conflicting
evidence, such as the BAP and TIMA guidelines. Others
are based purely on clinicians’ opinions obtained through
polls, namely, the practice guidelines published by Sachs
et al. (2000). Another approach, adopted by the TIMA, is to
develop and test a therapeutic algorithm on the basis of
scientific evidence and expert consensus opinions to
standardize and improve clinical decision making.

Although users should assume that the evidence used in
the guidelines is identical, there are some inconsistencies

and discrepancies. This could be the result of a different
impact assigned to RCTs vs. meta-analyses. The quality
of meta-analyses can be quite heterogeneous and some-
times of questionable scientific value. Another dif-
ficulty when comparing guidelines might result from
the impact of expert opinions, which differ by degrees
depending on the methodology.

Despite these differences, published guidelines tend to
converge on the level of first-line recommendations.
More or less diverse treatment approaches can be found
when second-line recommendations are considered and
where the influence of empiric clinical decision making
comes into play.

Recommendations for the treatment of mania and
mixed states until 2007

Most of the guidelines available before 2007 and almost
all guidelines published before 2003 consider lithium as
the first-line option for the treatment of acute mania
(Suppes er al., 2002; Goodwin and Young, 2003; Grunze
et al., 2003; American Psychiatric Association, 2004;
Yatham ez a/., 2005); however, valproate, carbamazepine
and second-generation and third-generation APs such as
olanzapine, quetiapine or risperidone, ziprasidone and
aripiprazole are also recommended. Both monotherapies,
as well as the combination of an MS with APs, are
considered as options.

Because acute mixed states do not respond as favourably
to lithium (Anderson, 2000) as euphoric mania, in these
cases, all guidelines suggested the use of VPA (Grunze
et al., 2002; Suppes et al., 2002; Goodwin and Young,
2003; American Psychiatric Association, 2004; Yatham
et al., 2005) or APs such as olanzapine, risperidone,
ziprasidone and aripiprazole, or a combination of MSs and
APs (American Psychiatric Association, 2004; Yatham
et al., 2005).

Recommendations for the treatment of depression
until 2007

The use of ADs in the treatment of bipolar depression
was still controversial. Although the switch-risk may have
been overestimated in the past, ADs were still used with
caution because of concerns of lack of efficacy and
the risk of long-term affective destabilization. The BAP
guidelines, however, suggested in mild depression or
cases of previous mood instability with ADs either
quetiapine or lamotrigine; recommendations for moderate
cases included selective serotonin reuptake inhibitors
(SSRIs) or other ADs (no tricyclic ADs) in combination
with an antimanic medication. In moderate or severe
cases, electroconvulsive therapy, including simplification
of pre-existing polypharmacy, was recommended as a
first-line treatment (Goodwin and Young, 2003). The
CANMAT guidelines recommended lithium, lamotrigine
or quetiapine, or a combination of lithium or VPA with an
SSRI or bupropion (Yatham e 4/., 2005). The APA



recommended lithium or lamotrigine alone or in combi-
nation with an AD (SSRI) (American Psychiatric
Association, 2004). The WFSBP guidelines preferred a
combination of MSs (lithium, lamotrigine, VPA or
carbamazepine) with an SSRI or bupropion (Grunze ez a/.,
2002). Only NICE guidelines did not always recommend
an MS; instead, they preferred an AD (SSRI) alone or in
combination with an MS or an AP (National Institute of
Health and Clinical Evidence, 2004). Despite the weak
evidence, the TIMA guidelines preferred lithium as first-
line monotherapy for acute bipolar depression. They
suggested to optimize serum levels to more than
0.8 mmol/ml (Suppes ¢z a/., 2002). Otherwise, the authors
recommended lamotrigine as a monotherapy; in the
absence of premedication, they recommended an anti-
manic medication in combination with lamotrigine.

Recommendations for maintenance therapy until 2007
Until 2007, lithium was recommended for maintenance
therapy, as a first-line treatment for most recent manic or
mixed episodes in monotherapy, and in addition to VPA or
novel APs (Suppes e al., 2002; Goodwin and Young,
2003; American Psychiatric Association, 2004; Grunze
et al., 2004; Yatham ez a/., 2005). Alternatively, olanzapine,
risperidone, quetiapine ziprasidone or aripiprazole was
recommended for use. For primarily depressed patients,
TIMA, BAP and WFSBP proposed lamotrigine as a first-
line agent, with olanzapine and quetiapine being second-
line alternatives (Suppes ¢z @/., 2002; Goodwin and Young,
2003; Grunze er al., 2004).

Most of the guidelines available before 2007 recom-
mended monotherapy as the primary strategy. However, it
had been well established through prescription rates that
in clinical settings, patients with bipolar disorder treated
with monotherapy represented a minority of about 20%.
In addition, Lim ¢z 4/. 2001 showed, in their sample of
more than 1400 inpatients, that only one of three patients
with nonpsychotic bipolar I disease was treated with a
medication recommended by a guideline.

Given this low adherence to guidelines in other settings,
the aim of this study was to evaluate the prescription
habits at the Department of Psychiatry and Psychother-
apy in Innsbruck. In addition, we examined a potential
shift in prescription habits between 1999 and 2007. For
simplification and to achieve meaningful numbers, we
grouped gabapentin, lamotrigine, lithium, topiramate,
(ox)carbamazepine, as well as olanzapine and quetiapine
in combination as MSs.

Patients and methods

Patients aged 18 years or older with a diagnosis of bipolar
affective disorders (ICD 9: 296.2, 296.3, 296.4, 296.5, 296.6;
ICD 10: F 31.x) who were admitted as inpatients at the
Department for Psychiatry and Psychotherapy for more than
7 days between 1999 and 2007 were included in this review.
The study was approved by the local ethics committee.
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On the basis of routine care patient charts, the complete
medical histories were searched retrospectively for psy-
chotropic medications, with a special focus on MSs.

Incomplete forms were excluded from further analysis.

Prescription rates within the three diagnostic groups
(manic, depressive and mixed episode) and their ad-
herence to international guidelines published after 1999

were investigated.

Statistical methods

All statistical analyses are based on individual admissions

(rather than individual patients), as patients’ polarity of

mood episode and their treatment modalities may change
from one admission to the next. For a comparison of the
three diagnostic groups with respect to sociodemographic
and clinical variables, one-way analysis of variance, the

Kruskal-Wallis test and the y*-test were used, depending

on the variable type.

Taking into consideration the fact that a certain medica-
tion is often not given throughout the entire hospital stay,

we calculated for each MS the relative amount of time

a

specific substance was administered. For simplification,
we then dichotomized this variable and took into account

only those medications that were used for at least 50% of

hospital days. To compare the frequency of use of indi-
vidual MSs or combinations with other psychotropic
medications during the two time intervals (1999-2003
and 2004-2007), we used Fisher’s exact test. The same
test was used to compare prescription frequencies in
male and female patients. In addition, logistic regression

analysis was used to analyse the combined effect of

patient characteristics and time (1999-2003 vs. 2004-07)

on prescription frequencies.

Results

A total of 531 admissions with a diagnosis of bipolar
disorder (ICD 9: 296.2, 296.3, 296.4, 296.5, 296.6; ICD
10: F 31.x) were recorded between 1999 and 2007. The
mean age of the patients was 48.9 years; 68.1% were
women. Patient characteristics, broken down by diagnos-

tic group, are shown in Table 1.

In the group of manic patients, the proportion of men was
significantly higher than that in the mixed and depressed
samples. Depressed patients were significantly older
compared with the other two groups. Moreover, patients
with a mixed episode had significantly shorter inpatient
stays than manic or depressive patients. The distribution
of the patient characteristics listed in Table 1 did
not differ significantly for the total sample or for the
diagnostic subgroups between the two time periods
(1999-2003 and 2004-2007). Moreover, there were no
significant differences between the two time periods with
respect to the proportion of patients with substance

abuse/dependence or those with psychotic symptoms.
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Table 1 Characteristics of the 531 admissions with a diagnosis
of bipolar disorder
Episode
Manic Depressive Mixed

Variables (N=212) (N=239) (N=80)
Sex

Male (%) 42.5° 26.8 16.3

Female (%) 575 73.2 83.7
Age (mean%SD) 47.8+13.1 50.9°+13.8 46.8+14.8
Duration of illness (years, 19.3+12.2 17.7£12.8 16.2+12.1

mean*SD)
Duration of stay (days, 36.7£32.4 39.2+£29.9 26.0°£17.1

mean+SD)

Significantly more men in the manic episode group than in the other two groups
(x*test overall: ¥2=22.9, d.f.=2, P<0.001; Fisher's exact test for manic vs.
depressive and manic vs. mixed: P<0.001).

PPatients in the depressive episode group were significantly older than those in
the other two groups (one-way analysis of variance: F=4.6, d.f.=2, P=0.010;
depressive vs. manic: t=2.38, d.f.=1, P=0.018; depressive vs. mixed: t=2.59,
df.=1, P=0.010).

°Mixed episode patients had significantly shorter inpatient stays than patients of
the other two groups (Kruskal-Wallis test: y>=15.1, d.f.=2, P<0.001; mixed vs.
manic: Mann—-Whitney U-test: Z=3.08, P=0.002, mixed vs. depressive:
Z=23.86, P<0.001).

An overview of the MSs prescribed between 1999 and
2003 and from 2004 to 2007 is presented in Fig. 1.
Overall, the proportion of patients receiving at least one
MS increased significantly from 1999-2003 to 2004-2007.
Among the individual MSs, VPA was used most fre-
quently in both time periods, showing a significant in-
crease of usage between observation periods [patients
receiving VPA in 1999/2003 (# = 200, 74.1%) vs. 2004/
2007 (=217, 83.1%); P < 0.001]. In addition, we found
a significant increase in patients receiving quetiapine
[7=11 (4.1%) vs. n = 66 (25.3%); P < 0.001], topiramate
[#=13 (4.8%) vs. n=28 (10.7%); P=0.014] and
lamotrigine [# =11 (4.1%) vs. n =23 (8.8%); P = 0.033]
from 1999-2003 to 2004-2007. In contrast, prescription
of carbamazepine [#=44 (16.3%) vs. =10 (3.8%);
P <0,001] showed a significant decrease over time.
Lithium [#=52 (19.3%) vs. n=236.4 (3.3%)] and
olanzapine [# =48 (17.8%) vs. n =37 (14.2%)] were also
prescribed less frequently in 2004-2007 when compared
with 1999-2003, although without reaching significance.
Oxcarbamazepine (z=2) and gabapentin (z =4) were
only prescribed during the second observation period.

A more detailed description of the prescribed MSs,
according to diagnostic groups, is presented in Table 2.
For the treatment of manic episodes, the use of VPA and
quetiapine increased significantly between observation
periods, whereas carbamazepine was prescribed signifi-
cantly less frequently in 2004-2007 compared with
1999-2003. In patients with a depressive episode, the
pattern was similar, with a significant increase in the use
of VPA and quetiapine and a significant decrease in
carbamazepine prescriptions. In addition, lamotrigine and
topimarate were also prescribed significantly more fre-
quently from 2004 to 2007. In mixed episodes, the use of
quetiapine increased and the use of carbamazepine

Fig. 1

1999-2003 m2004-2007

Percentage

Use of individual mood stabilizers at least 50% of the time during the
inpatient stay (diagnostic groups pooled): comparison of 1999-2003
and 2004-2007. VPA, Valproic acid. *P<0.05; **P<0.01 (Fisher's
exact test).

decreased significantly in 2004-2007 compared with
1999-2003. Logistic regression analysis showed that none
of the observed changes in prescription frequencies
between 1999-2003 and 2004-2007 were attributable to
changes in the distribution of the patient sample with
respect to sociodemographic or clinical variables (e.g. age,
sex, duration of illness, psychotic symptoms or comorbid
substance abuse).

With respect to polypharmacy, MSs were most often
combined with AP in manic (64.1% in 1999/2003 vs.
78.0% in 2004/2007; P = 0.033) and mixed episodes (57.5
vs. 60.0%; NS). A combination of MS plus AD medication
(AD) was most prevalent in patients with a depressive
episode, and this combination increased over time (50.4
vs. 67.0%; P=0.012). Both in manic and in depressive
episodes, the proportion of patients receiving a combina-
tion of MS plus another MS, AD or aAP increased signi-
ficantly from 1999-2003 to 2004-2007 (Table 3). Over
the entire observation period, topiramate was found in
combination with other MSs or quetiapine/olanzazine in
23 cases (4.3%). Topiramate as a monotherapy was found
in 16 patients (manic episode: once topiramate in ad-
dition to an AP, once topiramate plus AD; depressive
episode: 10 times topiramate plus AD, once topiramate
plus AP; mixed episode: 3 times topiramate plus AP).

Again, these changes in prescription patterns were not
attributable to changes in the distribution of the patient
sample.

At discharge, the prescription patterns for MSs were very
similar to those obtained during the stay in hospital and
only lithium decreased significantly from 1999-2003 to
2004-2007 (Table 4).

The following significant differences were observed
between male and female patients in the prescription



Table 2 Use of mood stabilizers by diagnostic group: 1999-2003
vs. 2004-20072
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Table 3 Use of two mood stabilizers simultaneously (at least 50%
of the time during the hospital stay)

N (%) N (%)
Manic episode
1999-2003 2004-2007

1999-2003 (N=103) 2004-2007 (N=109)  P-value (n=270) (n=261) P-value
At least one MS 89 (86.4%) 93 (85.3%) NS Two MS simultaneously 56 (20.7%) 94 (36.0%1) <0.001
VPA 35 (34.0%) 58 (53.2%1) 0.006 VPA + another MS 5 (9.3%) 59 (22.7%1)  <0.001
Lithium 27 (26.2%) 23 (21.1%) NS Lithium + another MS 21 (7.8%) 25 (9.6%) NS
Carbamazepine 17 (16.5%) 6 (5.5%) 0.014 Carbamazepin + another 15 (5.6%) 6 (2.3%) NS
Lamotrigine 3 (2.9%) 3 (2.8%) NS MS
Topiramate 1 (1.0%) 7 (6.4%) 0.066 VPA +Olz 13 (4.8%) 15 (5.8%) NS
Olanzapine 24 (23.3%) 18 (16.5%) NS VPA +Que 3 (1.1%) 31 (11.9%1)  <0.001
Quetiapine 2 (1.9%) 27 (4.8%1) <0.001 VPA +Li 6 (2.2%) 9 (3.4%) NS
Depressive episode VPA + Carb 3 (1.1%) 2 (0.8%)

1999-2008 (N=127) 2004-2007 (N=112) Li+Olz 16 (5-92/0) 3(1. ‘z/” 0.004
At least one MS 78 (61.4%) 93 (83.0%1) <0.001 Li+Que 0 (0.0%) 15 (5.8%1) <0.001
VPA 31 (24.4%) 3 (38.4%1) <0.001 Carb +Olz 4 (1.5%) 2 (0.8%) NS
Lithium 5 (11.8%) 5 (4.5%) 0.059 Carb + Que 2 (0.7%) 2 (0.8%) NS
Carbamazepine 7 (13.4%) 3(2.7%]) 0.004 - o - .
Lamotrigine 7 (5.5%) 8 (16.1%1) 0.010 Carb, cgrbgmazepme; L|,A I|th|ym; MS, mood stabilizer; Olz, olanzapine;
Topiramate 7 (5.5%) 5 (13.4%1) 0.044 Qu, quetiapine; VPA, valproic acid.
Olanzapine 15 (11.8%) 5 (13.4%) NS
Quetiapine 5 (3.9%) 7 (24.1%1) <0.001
Others® 0 (0.0%) 3 (2.7%) NS
Mixed episode

Manic and mixed episodes

1999-2003 (N=40)  2004-2007 (N=40) . , p ,
At least one MS 33 (82.5%) 31 (77.5%) NS Valproic acid and lithium
VPA 11 (27.5%) 12 (30.0%) NS In our inpatient population, most of the manic patients
Lithium 10 (25.0%) 8 (20.0%) NS ibed VPA. which ded duri
Carbamazepine 10 (25.0%) 1 (2.5%)) 0.007 were prescribe , which was recommended during
Lamotrigine 1 (2.5%) 2 (5.0%) NS both observation periods as the first-line treatment in
Topiramate 5 (12.5%) 6 (15.0%) NS several guidelines (Suppes e al., 2002; Goodwin and
Olanzapine 9 (22.5%) 4 (10.0%) NS . ..
Quetiapine 4 (10.0%) 12 (30.0%1) ooag  Young, 2003; Grunze et al., 2003; American Psychiatric
Others® 0 (0.0%) 2 (5.0%) NS Association, 2004). Lithium ranked second over the

MS, mood stabilizer; VPA, valproic acid.

1 (1) significantly higher (lower) in 2004-2007 than in 1999-2003 (P<0.05).
#Only mood stabilizers that were used more than 50% of the time during the
hospital stay were counted.

bGabapentin and oxcarbazepine.

NS, P>0.1.

of MSs: In manic episodes, lithium was more frequently
used in men than in women (36.7 vs. 13.9%; P < 0.001),
whereas carbamazepine was more frequently prescribed
in women than in men (14.8 vs. 5.6%; P = 0.043). Male
patients with a depressive episode received olanzapine
more frequently than female patients (23.4 vs. 8.6%;
P =0.044). In mixed episodes, lithium was more fre-
quently used in men than in women (53.8 vs. 16.4%;
P =10.007), whereas VPA was used more often in women
than in men (34.3 vs. 0%; P =0.015).

Discussion

All guidelines, with the exception of the 2006 NICE
guidelines for the acute treatment of bipolar disorders,
postulate that MSs should be started during acute
treatment. This allows the substance to release its acute
antimanic and antidepressive effects. It can also be con-
tinued as maintenance therapy. The significant increase
in the prescription of MSs between the observation
periods are in agreement with the changes in prescribing
habits found by Centorrino ez 4/. (2010). They underscore
the increased awareness of the beneficial use of MSs in
acute treatment.

entire 9-year period.

Lithium was the standard MS for years, but its use in
Europe (Austria, Germany and Switzerland) has been
decreasing; for example, in 1994-1999 vs. 2000-2004
(Wolfsperger et al., 2007). An unchanged use of lithium
was reported for England (2001-2009) (Gerrett ez af.,
2010), the Netherlands (1996-2005) (Wilting ¢z /., 2008)
as well as Sweden and Denmark (1981-2006) (Bramness
et al., 2009). Increasing prescription rates of lithium were
reported from Spain (1985-2003) (Castells ez a/., 2006),
Norway (2004-2007) (Bramness ez a/., 2009) and Italy
(1994-1997) (Tognoni, 1999). The reasons for this
pattern remain speculative, but are unlikely to be based
on patient characteristics or a significant change in evi-
dence base. Instead, they may be based on psychiatrist’s
attitudes towards new developments and possibly a
different influence and lobbying effort of the pharma-
ceutical industry (Melander er @/., 2003). Carney and
Goodwin (2005) also found a decrease in the use of
lithium in North America and concluded that this is
indicative of opinions rather than evidence.

A potential objective reason for the decrease in the use of
lithium might be a more delayed antimanic effect. At the
same time, the portfolio of rapid-onset antimanic drugs,
such as VPA and novel APs, increased significantly. This
may in part also be because of increasing economical
pressure on hospitals to minimize the duration of
inpatient stays.
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Table 4 Mood stabilizers prescribed at discharge

N (%)

Manic episode

1999-2003 (N=103) 2004-2007 (N=109) P-value
Any mood stabilizer 2 (89.3%) 92 (84.4%) NS
VPA 0 (38.8%) 61 (56.0%1 0.014
Lithium 7 (26.2%) 22 (20.2%) NS
Carbamazepine 7 (16.5%) 5 (4.6%]) 0.006
Lamotrigine 4 (3.9%) 6 (5.5%) NS
Topiramate 2 (1.9%) 5 (4.6%) NS
Olanzapine 21 (20.4%) 18 (16.5%) NS
Quetiapine 5 (4.9%) 23 (21.1%1 <0.001
Depressive episode

1999-2003 (N=127) 2004-07 (N=112)
Any mood stabilizer 91 (71.7%) 97 (86.6%1) 0.007
VPA 35 (27.6%) 47 (42.0%71) 0.021
Lithium 17 (13.4%) 6 (5.4%|) 0.047
Carbamazepine 22 (17.3%) 7 (6.3%]) 0.010
Lamotrigine 9 (7.1%) 22 (19.6%71) 0.006
Topiramate 8 (6.3%) 15 (13.4%) 0.079
Olanzapine 19 (15.0%) 16 (14.3%) NS
Quetiapine 3 (2.4%) 31 (27.7%1) <0.001
Others® 0 (0.0%) 4 (3.6%) NS
Mixed episode

1999-2003 (N=40) 2004 07 (N=40)
Any mood stabilizer 32 (80.0%) 4 (85.0%) NS
VPA 3 (32.5%) 5 (37.5%) NS
Lithium 8 (20.0%) 8 (20.0%) NS
Carbamazepine 10 (25.0%) 1(2.5% |) 0.007
Lamotrigine 1 (2.5%) 1 (2.5%) NS
Topiramate 5 (12.5%) 5 (12.5%) NS
Olanzapine 9 (22.5%) 4 (10.0%) NS
Quetiapine 2 (5.0%) 13 (82.5%1) 0.003
Others® 0 (0.0%) 2 (5.0%) NS

1 (]), significantly higher (lower) in 2004-2007 than in 1999-2003 (P<0.05);
VPA, valproic acid.

20nly mood stabilizers that were used more than 50% of the time during the
hospital stay were counted.

bGabapentin and oxcarbazepine.

NS, P>0.1.

A potential scientific reason for the increased use of
valproate is the rapid onset of action combined with
a wide safety margin. There is consistent evidence that
valproate is an efficacious treatment for acute mania.
A rapid VPA titration scheme named ‘VPA loading’ has
been reported to be safe and well tolerated (Hirschfeld
et al., 1999). However, VPA also harbours a potential risk
of embryonic malformation and polycystic ovaries (Joffe
et al., 2006).

Olanzapine

Olanzapine, an approved and recommended substance for
the treatment of acute mania (Vieta ¢ /., 2008a), was
prescribed in 19.8% of manic episodes. Evidence suggests
that valproate may be less effective in reducing manic
symptoms than olanzapine (Tohen ¢z 4/., 2008), but might
cause less sedation. A recent study found that olanzapine
has superior efficacy to lithium in the acute treatment of
patients with bipolar mania. However, adverse events,
such as GI side effects, dizziness, somnolence or rest-
lessness, were experienced by a higher number of
patients taking olanzapine than lithium (Niufan e 4/.,
2008). A recent Cochrane database review by Cipriani

et al. (2010) reports that olanzapine may prevent further
manic episodes in patients who have responded to
olanzapine during an index manic or mixed episode and
who have not previously shown a satisfactory response to
lithium or valproate. Given the solid scientific evidence
both for the treatment of mania and the prevention of
new manic episodes, olanzapine appears to be under-
utilized in comparison with other substances, especially
valproate, in our sample. A potential reason for this may
be uncertainty among doctors on the impact of metabolic
changes associated with olanzapine (Newcomer, 2007).

Quetiapine

On comparing the years 1999-2003 and 2004-2007, it was
found that the use of quetiapine increased from 4.9 to
24.8% in manic patients. This could be partially due
to the formal approval for use in mania by Austrian
authorities’ in March 2004. The previous use of
quetiapine to combat manic or psychotic symptoms in
bipolar disorder was off label. The recent WFSBP
guidelines (Grunze et al., 2004) confer a lower recom-
mendation grade to the use of quetiapine in the treat-
ment of mania compared with aripiprazole, risperidone
and ziprasidone. It has been argued that the weaker
dopamine D2 receptor blockade results in inferior
antimanic properties.

The observed increase in the use of quetiapine in acute
mania is in agreement both with guideline recommenda-
tions and with scientific evidence. In an international
multicentre study comparing quetiapine with lithium and
placebo, quetiapine showed a significantly higher re-
sponse rate in mania than placebo. A significant dif-
ference from lithium was not apparent in this study, but
was not formally tested (Bowden ez @/., 2005). Also, in
combination with lithium or valproate, quetiapine sig-
nificantly reduces manic symptoms (Tohen ez /., 2003a;
Mclntyre et al., 2007; Sussman e /., 2007) and is also
efficacious in maintenance therapy, for the prevention of
both manic and depressive episodes (Vieta ez a/., 2008b;
Suppes ez al., 2009).

Carbamazepine and topiramate

The use of carbamazepine decreased significantly over
the observation period of 9 years. There is strong evi-
dence for the efficacy of carbamazepine in mania, but
there are very few studies for other manifestations of
bipolar disorder. The wider choice of antimanic medica-
tion, its adverse effect profile and pharmacokinetic inter-
ference with a wide range of drugs, many of them used
in bipolar disorder, limit the use of carbamazepine in
patients who have responded inadequately to other
regimens (Bowden, 2009).

Topiramate showed a significant increase in prescription,
irrespective of the current episode. Except for some open
or single-blind studies (e.g. McElroy ez a/., 2000; Grunze
et al., 2001; Mclntyre er al., 2002), there is no evidence
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base for its use in bipolar disorder and guidelines gener-
ally do not recommend it as a primary treatment for mood
disorders. In fact, BAP, APA and NICE do not mention
topiramate in their guidelines. CANMAT mentions
topiramate as third-line therapy only in depression and
as an adjunctive as a third-line option. WFSBP and TIMA
do not consider topiramate to be a first line option when
other treatments have failed. The increased use of
topiramate is likely related to the striking problem of
weight gain in bipolar disorder, as topiramate decreases
appetite and induces weight loss (Woods ez /., 2004).

The time to initial stabilization of an episode of bipolar
disorders is generally the shortest with a manic episode
and the longest with a mixed/cycling episode with the
depressed episode in the middle (although almost as long
as the mixed/cycling episode) (Kupfer ez /., 2000). Our
results show the opposite, with the shortest inpatient
stay of patients in a mixed status. The endpoint of our
individual observation period was the date of admission;
therefore, some of our patients may have discontinued
treatment without achieving remission.

Depressive episodes

Valproic acid and lithium

We observed a significant increase over time in depressed
bipolar inpatients treated with a MS. VPA was the most
frequently prescribed MS in our study population both in
monotherapy and in combination with another MS. BAP,
CANMAT and WFSBP guidelines mentioned VPA as the
first-line treatment for depressive episodes only in
combination with SSRI or bupropion. This is true for
guidelines published during both observation periods.
Only a few studies have shown a clinical benefit of VPA
monotherapy in acute bipolar depression. Two recently
published meta-analyses of VPA in acute depression
by Smith er a/. (2010) and Bond e a/. (2010) were
positive; however, the validity of these studies remains
doubtful as their individual power is insufficient and the
methodology varies. Except for a retrospective analysis of
the only placebo-controlled VPA maintenance study,
which shows lower discontinuation rates in patients on
VPA compared with placebo when SSRI were added for
breakthrough depression (Gyulai ez a/., 2003), there is no
controlled evidence for the efficacy of the VPA/AD
combination. As mentioned in most guidelines, the
rationale for the combination of AD treatment with an
MS in general, including VPA, is the prevention of
treatment emergent affective switches.

The reduction in the use of lithium may be because of
the emergence of new MSs, namely lamotrigine, and the
well-described higher sensitivity of depressed patients to
side effects, which are not rare with lithium. In addition,
the accumulating evidence for the AD efficacy of some
aAPs, especially quetiapine (Calabrese ez a/., 2005; Thase
et al., 2006) and olanzapine (Tohen ez @/., 2003b), during

the observation period 2004-2007 might have led to a
change in prescription habits. The evidence base for
lithium in bipolar depression is small and based mainly on
older, underpowered studies (Gershon ez /., 2009). In the
only controlled study with sufficient power, lithium failed
to separate from placebo, whereas the investigational
substance quetiapine did (Young ez @/., 2010). American
Psychiatric Association (2002) lists lithium or lamotrigine
as a first-line option, and the TIMA 2005 lists lithium as a
first-line option (optimizing the serum level) in the
treatment of acute bipolar depression.

Quetiapine

Quetiapine showed a significant increase in prescription
over time. As mentioned, this may indicate the accumu-
lating evidence, although it was as late as 2006 when
quetiapine first achieved a high ranking in bipolar
depression guidelines (Yatham e 4/, 2009). It is
noteworthy that the licensing in Austria for the treatment
of acute bipolar depression was not until 2009.

In the light of missing data on the dose and particular
time of intake, we suppose that in many cases, quetiapine
was prescribed to calm patients (Datto ez a/., 2009).
Despite quetiapine’s sedative properties, current data do
not appear to support its use as a first-line treatment for
sleep complications (Wine e a/., 2009). Cohrs et al.
(2010), however, reported a clinically significant improve-
ment in the amount and quality of sleep from the
beginning of drug titration, which was consolidated with
further administration of this medication and paralleled
by a downregulation of the hypothalamic—pituitary—
adrenal system after 3 weeks.

Olanzapine

There were no differences in the prescription rates of
olanzapine over the years. In a randomized-controlled
study, olanzapine’s antidepressive properties started to
separate from placebo at week 4. The decrease in the
Montgomery Asberg Depression Rating Scale score,
however, was mainly driven by olanzapine’s effect on
somatic symptoms, such as insomnia, loss of appetite, as
well as irritability. Depressive core items improved signifi-
cantly only when fluoxetine was combined with olanza-
pine (Tohen ez al., 2006). As a consequence, olanzapine
monotherapy had not achieved a priority ranking in cur-
rent guidelines for bipolar depression. In addition, the
evidence for olanzapine preventing new depressive epi-
sodes has, so far, been negative ("Tohen ez /., 2006; Smith
et al., 2010).

Lamotrigine

Lamotrigine prescriptions for the acute treatment of
bipolar depression showed a significant increase over
time. This is in agreement with some guideline recom-
mendations, mainly American Psychiatric Association
(2002), but based on very weak evidence. Five of five
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monotherapy studies in acute bipolar depression failed to
separate from placebo on their primary outcome, the
Hamilton Depression Rating Scale (Calabrese ez 4.,
2008); only one (Montgomery Asberg Depression Rating
Scale) succeeded on the secondary outcome (Calabrese
et al., 1999). Only when all single-participant data of these
studies were combined, which led to an artificial increase
in the power post-hoc, did lamotrigine show a weak, but
statistically significant acute AD effect (Geddes e a/.,
2009). In addition, the slow titration scheme might limit
the clinical usefulness of lamotrigine as an acute AD
treatment.

The evidence base is clearly different for the prevention
of new depressive episodes with lamotrigine. A pooled
data analysis of two positive placebo-controlled studies
(Bowden ez al., 2003; Calabrese e al., 2003) also supports
the efficacy of lamotrigine as maintenance treatment
(Goodwin et al., 2004).

Overall, the main use of lamotrigine in bipolar disorder is
maintenance treatment to prevent depressive relapses. In
this indication, lamotrigine is both licensed in many
countries and overall recommended in the guidelines.

Sex differences in prescription patterns

Significantly more men than women received lithium, but
there was no sex-difference in the use of VPA. This is
a surprising finding, as there is so far no evidence for
a difference in response to lithium between men and
women. It is known that suicide attempt rates are higher
among women than among men (Schmidtke ez a/., 1996;
Nivoli ez al., 2011). In addition, women prefer softer
methods such as intoxications. The observed sex gap in
our sample might be due to attempts to evade expected
weight gain, as well as the increased possibility of birth
defects. Although in the 1970s a high association of
lithium intake and malformation was reported (especially
Ebstein’s anomaly), a re-evaluation in the 1990s (Cohen
et al., 1994) showed a lower risk. However, adverse
perinatal outcomes are more likely with higher lithium
concentrations at delivery (Newport ¢z /., 2005).

In our sample, more women than men used carbamaze-
pine as an MS. The use of carbamazepine in women may
lead to the relatively specific risk of spina bifida for the
embryo in case of unexpected pregnancy, although this
risk is smaller than that with the use of VPA (Jentink
et al., 2010).

Our retrospective data do not clearly distinguish between
nonpsychotic and psychotic depressive symptoms in
bipolar disorder. We found that significantly more men
were treated with olanzapine. Perhaps the men in our
cohort tended to show more psychotic or dysphoric
depressive symptoms, and therefore, the AP, mildly
antidepressive and mood-stabilizing properties of olanza-
pine were taken into account when prescribing.

Moreover, medication-associated weight gain may be more
of an issue with women than men (Aichhorn ¢z a/. 2007).

Combination of mood stabilizers

Especially in long-term therapy, the BALANCE study
indicated that both combination therapy with lithium
plus valproate and lithium monotherapy are more likely to
prevent relapse than valproate monotherapy (Geddes
et al., 2010). Although the use of valproate increased and
the use of lithium decreased between the two observa-
tion periods, the combination of valproate and lithium
showed no variation.

There has been an increase in add-on treatments,
consisting of combinations of two MSs in general and in
particular combinations with VPA, especially VPA and
quetiapine. As Baldessarini and colleagues have pointed
out in a study on polytherapy and adherence in the USA,
polytherapy was used in one-third of bipolar patients
initially,. The most used initially prescribed MS was
valproate in 2000-2004 (Baldessarini ¢z a/., 2008). At the
time, intensive promotion by the pharmaceutical indus-
try, as well as the marketing of valproic acid and second
generation antipsychotics, provided strong competition
for lithium (Baldessarini, 2010). During the second obser-
vation period, 36% of our patients received a combination
of two MSs, irrespective of additional antidepressive,
AP or sedative medication. In a recent study by Mojtabai
and Olfson (2010), no increase in the prescription of MSs
has been observed; however, there was an increase in
polypharmacy involving AD and AP medications. The
authors note the increasing risk of drug—drug interactions
and question the quality of patient care. Findings from
the STEP-BD study also showed that the use of tradi-
tional MSs is associated with fewer cotherapies (Goldberg
et al., 2009).

Adherence to guidelines

To answer the question to what degree clinicians adhere
to the evidence-based medicine (EBM) guidelines, we
need to identify the prevailing opinion in these guide-
lines. There is a clear consensus supporting the use of
MSs as a first-line treatment, especially the use of lithium
and VPA in addition to aAPs, in the treatment of mania
and mixed episodes. For the treatment of bipolar depres-
sion, we found different and diverging views. Whereas
MSs are recommended by all mentioned guidelines, the
use of ADs is restricted to SSRIs or bupropion, and to
newer APs with antidepressive efficacy. Taking into
account the tendency of clinicians to follow clinical
routines, our data show a reasonable adherence to EBM
guidelines. There is, however, scope for improvement.

Limitations

Our study has several limitations. Because of the retro-
spective and observational design, our participants were
clinically diagnosed with bipolar disorder in the absence



of standardized interviews reflecting ICD 10 or DSM IV
criteria. As such, there is a possibility of missing or
wrongly including patients. Furthermore, we had to ex-
clude incomplete charts, as there is no acceptable
procedure to handle those missing data. Another limita-
tion of our study is the predefined restriction of inclusion
of only medication that was used for at least 50% of time.
Thus, we cannot make firm conclusions on the short-term
use of medication. However, there were no significant
differences in prescription patterns while in hospital and
at discharge, pointing towards some consistency in
prescribing. Unfortunately, our data provided no informa-
tion on response to treatment, but we assume that the
possibility of discharge shows at least a partial remission
in the majority of patients.

Conclusion

We observed a significant increase in MS prescription on
comparing 1999-2003 and 2004-2007. The use of lithium
decreased over time. In contrast, the prescription rates
for quetiapine increased. During the second period, 25%
of our bipolar patients were treated with quetiapine for
more than 50% of the time.

In a future project, it might be interesting to assess the
impact on prescription habits with a focus on the fact that
a drug is approved by authorities, in comparison with
mere recommendations by EBM guidelines.

In reality, patient populations, including ours, are diverse
and different from participants in RC'Ts. This cannot be
considered in EBM guidelines, and might explain some of
the variance between clinical practice and evidence-
based recommendations. Guidelines can support a clin-
ical decision but will always be influenced by clinical
experience, and very individual safety and tolerability
issues. Guidelines prefer monotherapy as a first-line
treatment, but most of our severely ill patients do not
even achieve partial remission on monotherapy. Thus, it
is also a task for guidelines to accept this clinical reality
by making sensible recommendations for combination
treatments. Clearly, further research is required to
evaluate the efficacy, tolerability and safety of combining
medications to achieve similar high levels of evidence.
This already exists for some monotherapies.
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