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ABSTRACT
Introduction Despite current available treatment 
patients with bipolar disorder often experience relapses 
and decreased overall functioning. Furthermore, 
patients with bipolar disorder are often not treated 
medically or psychologically according to guidelines 
and recommendations. A Clinical Academic Group is 
a new treatment initiative bringing together clinical 
services, research, education and training to offer care 
and treatment that is based on reliable evidence backed 
up by research. The present Clinical Academic Group for 
bipolar disorder (the CAG Bipolar) randomised controlled 
trial (RCT) aims for the first time to investigate whether 
specialised outpatient treatment in CAG Bipolar versus 
generalised community- based treatment improves patient 
outcomes and clinician’s satisfaction with care in patients 
with bipolar disorder.
Methods and analysis The CAG Bipolar trial is a 
pragmatic randomised controlled parallel- group trial 
undertaken in the Capital Region of Denmark covering a 
catchment area of 1.85 million people. Patients with bipolar 
disorder are invited to participate as part of their outpatient 
treatment in the Mental Health Services. The included 
patients will be randomised to (1) specialised outpatient 
treatment in the CAG Bipolar (intervention group) or (2) 
generalised community- based outpatient treatment 
(control group). The trial started 13 January 2020 and has 
currently included more than 600 patients. The outcomes 
are (1) psychiatric hospitalisations and cumulated number 
and duration of psychiatric hospitalisations (primary), and 
(2) self- rated depressive symptoms, self- rated manic 
symptoms, quality of life, perceived stress, satisfaction 
with care, use of medication and the clinicians’ satisfaction 
with their care (secondary). A total of 1000 patients with 
bipolar disorder will be included.
Ethics and dissemination The CAG Bipolar RCT is funded 
by the Capital Region of Denmark and ethical approval has 
been obtained from the Regional Ethical Committee in The 
Capital Region of Denmark (H- 19067248). Results will be 
published in peer- reviewed academic journals, presented 

at scientific meetings and disseminated to patient 
organisations and media outlets.
Trial registration number NCT04229875.

INTRODUCTION
Bipolar disorder is a common often disabling 
psychiatric disorder with a prevalence of 
1%–2%, a high risk of recurrence of manic 
and depressive episodes,1 a lifelong elevated 
risk of suicide and a decreased life expectancy 
of 8–12 years compared with the general 
population.2 3

Bipolar disorder is conceptualised as a 
progressive disorder with increasing risk of 
recurrence for every new affective episode 
and with decreasing cognitive and psycho-
social function during the course of illness.4 
The majority of patients have contacts to the 

Strengths and limitations of this study

 ► The Clinical Academic Group for bipolar disorder 
(CAG Bipolar) randomised controlled trial (RCT) is 
the first to investigate effects of large- scale special-
isation in bipolar disorder.

 ► The CAG Bipolar RCT use a pragmatic design with no 
exclusion criteria.

 ► The results of the trial will be generalisable to pa-
tients who are receiving outpatient treatment in 
mental services with a diagnosis of bipolar disorder.

 ► The primary outcome (psychiatric hospitalisation) 
and the secondary outcome on use of medication 
will be available for all included patients (100%) 
from nationwide Danish registers.

 ► In the CAG Bipolar RCT we will not be able to identify 
effects of individual components of the intervention.
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secondary healthcare services during the course of illness 
often resulting in hospitalisation.1

Despite current available treatment, patients with 
bipolar disorder suffer from affective symptoms approx-
imately half of their lifetime alternating between depres-
sive episodes and manic episodes three times per year on 
average, while 10% suffer from permanent symptoms.5 
Between 30% and 60% of patients with bipolar disorder 
have impaired overall functioning even during remitted 
states causing interrupted educational courses and long- 
term sick leaves.6 7 In clinical practice, the present treat-
ment offers do not stop the progression of the illness in 
a large proportion of the patients with a tendency toward 
increasing number of mood episodes and hospitalisa-
tions.1 8 Internationally (as well as in Denmark) patients 
with bipolar disorder are not treated medically or psycho-
logically according to guidelines and recommendations,9 
as further addressed below.

Pharmacological treatment
Pharmacological treatment of bipolar disorder is complex 
and in Denmark and internationally, approximately 
80% of patients with bipolar disorder get combination 
treatment including lithium, anticonvulsants and/or 
atypical antipsychotics.10 Lithium is the main mood stabi-
lising treatment for bipolar disorder due to the strong 
and increasing evidence,11–15 but the use of lithium has 
decreased during the last decade in Denmark10 and inter-
nationally.16–18 The use of antidepressants is constantly 
high in clinical practice in Denmark10 and internation-
ally,16 17 also not aligning with recommendations from 
national19 and many international guidelines.20–22

An important reason for the decreased use of lithium 
is the fear of developing kidney disease but recent find-
ings show that use of lithium in accordance with modern 
clinical recommendations19 does not increase the risk of 
end- stage chronic kidney disease.23 24 Other challenges 
relating to metabolic syndrome as a consequence of use of 
atypical antipsychotics is frequently overlooked25 26 such as 
insufficient consideration of side effects in the risk–ben-
efit assessment of the different therapeutic strategies and 
insufficient monitoring for side effects increasing the risk 
of cardiovascular disorders and diabetes.27 28

Thus, improved high- level and updated medical skills 
and standards are needed among medical doctors as well 
as other clinicians to provide optimal pharmacological 
treatment of bipolar disorder.

Psychological and behavioural treatment
Psychotherapeutic treatment for patients with bipolar 
disorder is also complex, as therapists must have a 
profound insight into the psychopathology, course and 
dynamic of bipolar disorder as well as insight into the 
pharmacological treatment. A major reason for relapse 
and rehospitalisation is decreased adherence to mainte-
nance treatment.29 30 A large proportion of patients does 
not, at least in periods, acknowledge or have insight into 
suffering from bipolar disorder, and it is an important 

and demanding longtime work to achieve concordance 
between clinicians, patients and relatives on diagnosis and 
treatment. On the other hand, there is strong evidence 
that group- based psychoeducation improves treatment 
adherence and decreases illness recurrences and number 
and duration of hospitalisations and reduces stigma.31 32 
Nevertheless, group- based psychoeducation is not system-
atically provided to patients with bipolar disorder inter-
nationally33 34 nor in the Capital Region of Denmark 
according to recent data.35

Challenges in the current treatment organisation of bipolar 
disorder
Like in most developed countries outpatient treatment 
in Denmark is organised around local community psychi-
atric centres treating patients with severe mental illness 
including schizophrenia, bipolar disorder and depressive 
disorder as well as personality disorders, severe anxiety 
disorders, etc, in a large numbers of outpatient ambula-
tories. This implies a number of challenges including (1) 
low number of patients with bipolar disorder per clini-
cian resulting in decreased clinical experience during all 
states of the disorder, (2) varying standards of diagnosing 
and medical and psychosocial treatment across psychi-
atric centres and individual ambulatories, (3) difficulties 
with recruiting patients for starting group- based psycho-
education on a regular basis, (4) limited research in 
bipolar disorder and (5) delayed translation of research 
findings into clinical practice.

Although psychiatric treatment generally has shifted 
from inpatient treatment to outpatient treatment during 
recent decades, patients with bipolar disorder are still 
frequently hospitalised to psychiatric wards in standard 
care, ranging from approximately 6%36 to 32% per 
year.37 In the Mental Health Services, Capital Region 
of Denmark, 2100 patients with a main diagnosis of 
bipolar disorder were treated as outpatients and 636 were 
hospitalised during a 1- year period corresponding to a 
30% hospitalisation rate (data from November 2017 to 
November 2018) and with a substantial and unfounded 
variation in the average duration of hospitalisation span-
ning from 33 days per hospitalisation in one centre to 48 
days in another. Thus, costs of psychiatric hospitalisation 
is still a major burden and in Denmark comprising two- 
third parts of all direct costs.38

A delineated experience with specialised treatment for newly 
diagnosed bipolar disorder
We have previously shown in a large pragmatic randomised 
controlled trial covering the entire Mental Health Services, 
Capital Region of Denmark (the Early Intervention Affec-
tive Disorders trial), that specialised combined optimised 
pharmacological treatment and group- based psychoedu-
cation improved patient outcomes substantially.39 Early 
intervention in a specialised mood disorder clinic, the 
Copenhagen Affective Disorder Clinic, decreased the risk 
of re- hospitalisation with 41%, improved adherence to 
medication and increased satisfaction with care compared 
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with standard care.39 Furthermore, the total direct net 
costs for treatment in the mood disorder clinic were 
€3194 less per patient than for standard care taking into 
account sparred hospitalisations, corresponding to 11% 
of the costs for standard care.39 Based on this research, the 
Mental Health Services in the Capital Region of Denmark 
decided to make the 2- year treatment programme in the 
Copenhagen Affective Disorder Clinic a permanent treat-
ment offer to all patients with newly diagnosed bipolar 
disorder in the region. Further, inspired by these find-
ings, other specialised bipolar mood disorder clinics have 
been established internationally during recent years, 
for example, the Optima Clinic in Maudsley, London.40 
Nevertheless, it is not clear or evident in any way that 
specialised treatment is more efficacious than generalist 
psychiatric treatment for patients with more progressed 
bipolar disorder, that is, for patients who have been ill 
during many years with ongoing mood episodes and 
frequent comorbidity.41

The Mental Health Services in the Capital Region of 
Denmark covers a catchment area of 1.85 million people. 
The Copenhagen Affective Disorder Clinic has during 
the last 8 years annually provided treatment for approx-
imately 200 patients with newly diagnosed/first episode 
bipolar disorder from the entire Mental Health Services, 
Capital Region of Denmark. The referring criteria for 
the clinic are specified as a first ever diagnosis of a single 
manic episode or bipolar disorder given less than 2 years 
ago. Nevertheless, the majority of patients with bipolar 
disorder get long- term treatment outside the specialised 
mood disorder clinic in other psychiatric centres in the 
Capital Region or periodically in primary care by general 
practitioners or private psychiatrists, as these patients 
suffer from progressed bipolar disorder that needs cross 
disciplinary treatment and further they have had a diag-
nosis of a single manic episode or bipolar disorder for 
more than 2 years.

A new organisation for all patients with bipolar disorder: the 
Clinical Academic Group for bipolar disorder
Inspired by experiences from the specialised Copen-
hagen Affective Disorder Clinic, described above, and 
the King’s College/Institute of Psychiatry, London, the 
Mental Health Services, Capital Region of Denmark, 
has decided to implement a new organisation of the 
treatment services for all patients with bipolar disorder 
in the Capital Region, a so- called the Clinical Academic 
Group for bipolar disorder (the CAG Bipolar). CAGs 
bring together clinical services, research, education and 
training to offer care and treatment that is based on 
reliable evidence backed up by research (https://www. 
kcl. ac. uk/ ioppn/ depts/ ps/ about/ cags/ index. aspx). A 
major aim of the CAGs is to aid effective and rapid use 
of the latest research to improve the care and treatment 
provided. CAGs also provide high quality teaching for 
clinical staff and scientists. King’s College London and 
King’s Health Partners currently comprises 22 different 
CAG’s including cancer, cardiovascular disease and CAG’s 

within mental health (https://www. kingshealthpartners. 
org/ clinical- excellence).

The CAG Bipolar in the Mental Health Services, Capital Region 
of Denmark
The CAG Bipolar started in January 2020 and will include 
more than 1000 patients with progressed bipolar disorder, 
that is, after the early stages (a diagnosis of a single manic 
episode or bipolar disorder for more than 2 years), from 
five psychiatric centres (Psychiatric Center Copenhagen, 
North Zealand, Amager, Glostrup and Ballerup). The 
CAG Bipolar model is to centralise bipolar treatment 
into one localised CAG bipolar clinic for each of the five 
psychiatric centres (treating the vast majority of bipolar 
patients) instead of one localised treatment facility for 
the entire region, thus balancing centralisation of treat-
ment and geographical distance for patients to outpatient 
clinics.

Currently more than 600 patients have been included.

A window of opportunity
Effects of organisational changes in health services are 
rarely investigated scientifically. The CAG Bipolar is the 
first CAG established by the Mental Health Services, 
Capital Region of Denmark, and will provide valuable 
experience of implementation of CAG’s for bipolar 
disorder elsewhere and of future CAG’s in other psychi-
atric disease areas.

It has never been investigated whether specialised treat-
ment in a CAG improves patients outcomes compared 
with standard care for any disorder, psychiatric or phys-
ical. Consequently, it is an open and unaddressed ques-
tion whether treatment for progressed bipolar disorder 
should be carried out by specialised or generalised psychi-
atric teams. As the organisational changes in relation to 
CAG Bipolar started in January 2020 there is currently 
an outstanding possibility to investigate the effects of a 
CAG in a randomised controlled trial (RCT) comparing 
specialised treatment in localised CAG Bipolar clinics 
versus generalised dispersed community- based standard 
treatment.

Hypotheses
In patients with bipolar disorder, specialised treatment 
in the CAG Bipolar versus generalised community- based 
treatment improves patient outcomes and clinician’s 
satisfaction with care.

Objectives and hypotheses
To investigate in a randomised controlled parallel- 
group trial whether specialised treatment in the CAG 
Bipolar versus standard treatment decreases the risk of 
hospitalisation and the cumulated duration of hospital-
isation. Further, to investigate whether specialised treat-
ment in CAG Bipolar decreases depressive symptoms, 
manic symptoms and perceived stress and increases 
quality of life, patients’ satisfaction with care. Lastly, 
to investigate whether specialised treatment increases 
adherence to international and national guidelines of 

https://www.kcl.ac.uk/ioppn/depts/ps/about/cags/index.aspx
https://www.kcl.ac.uk/ioppn/depts/ps/about/cags/index.aspx
https://www.kingshealthpartners.org/clinical-excellence
https://www.kingshealthpartners.org/clinical-excellence
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medical treatment (with increased use of three main 
maintenance mood stabilisers for bipolar disorder: 
lithium, lamotrigine or quetiapine, and decreased use 
of antidepressants) and increases clinicians’ satisfac-
tion with their care.

METHODS
The present trial protocol is reported according to 
the CONsolidated Standards Of Reporting Trials 
(CONSORT) statement and Standard Protocol Items: 
Recommendations for Interventional Trials.42–44

The trial protocol describes a randomised controlled 
parallel- group trial, the CAG Bipolar RCT, investigating 
the effect of specialised outpatient treatment in adult 
patients with bipolar disorder.

Trial design and study organisation
The CAG Bipolar RCT is designed as a pragmatic 
randomised controlled parallel- group trial with an unbal-
anced allocation ratio of 7:3 of adult patients with bipolar 
disorder and with stratification according to psychiatric 
centre from where the patients receive treatment. A 
total of 70% of outpatients with bipolar disorder will be 
randomised to treatment in the CAG Bipolar (interven-
tion group) and 30% to standard treatment (treatment as 
usual) (control group) during a 1- year trial period. The 
CAG Bipolar patients will be centralised into one local-
ised CAG Bipolar clinic per psychiatric centre increasing 
the number of bipolar patients for each clinician.

The flow diagram of the CAG Bipolar RCT is presented 
in figure 1. The trial is conducted at Psychiatric Center 
Copenhagen, North Zealand, Amager, Glostrup and 

Figure 1 Flow diagram—the CAG Bipolar randomised controlled trial. CAG Bipolar, Clinical Academic Group for bipolar 
disorder; ICD- 10, International Classification of Diseases, V.10.
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Ballerup, in the Capital Region of Denmark. No changes 
in study design or methods have been made after trial 
commencement.

Participants and settings
Inclusion criteria: all patients aged 18 years or older with 
a bipolar disorder diagnosis according to the Interna-
tional Classification of Diseases, V.10 who are referred 
to outpatient treatment in the Mental Health Services, 
Capital Region of Denmark, from January 2020.

Exclusion criteria: (1) patients with a newly diagnosed/
first episode bipolar disorder (a diagnosis of a single 
manic episode or bipolar disorder for less than 2 years) 
and (2) patients with moderate- to- severe dementia.

Study procedure
All potential participants are invited to participate in the 
CAG Bipolar RCT by the staff. All potential participants 
who accept to participate in the CAG Bipolar RCT are 
screened by trained clinicians to make sure they fulfil 
the criteria for participation, and are then included in 
the CAG Bipolar RCT. Following inclusion, the included 
patients are randomised separately according to psychi-
atric centre to either the intervention group or the control 
group within the centre for a 12 months trial period.

An overview of the data collection during the trial is 
presented in table 1. Information regarding the primary 
outcome, psychiatric hospitalisation and duration of 
admissions and the use of medication, will be obtained 
after completion of the RCT by linkage of the unique 
personal identification number (Civil Person Regis-
tration number), which is assigned to all 5.8 million 
persons living in Denmark45 with the Danish Psychiatric 
Central Register46 and the Medicinal Product Statistics,47 
respectively.

The intervention group
As part of the CAG Bipolar intervention, clinical exper-
tise in bipolar disorder will be provided to all approxi-
mately 70–80 clinicians in CAG Bipolar teams by seven 
overall means:
1. Patients will be treated in a localised CAG Bipolar clin-

ic within each of the five psychiatric centres increasing 

the number of patients with bipolar disorder for each 
clinician hereby increasing the expertise for each 
clinician.

2. All clinicians will get certified in diagnosing and treat-
ing bipolar disorder (bipolar certification) by joining 
an initial 4- day educational course on diagnosing and 
medical and group- based supportive psychoeducation. 
This will be followed by ongoing courses and supervi-
sion in order to secure continuous high standard treat-
ment in accordance with guidelines. Courses will be 
provided by the CAG leaders in cooperation with the 
specialised staff in the Copenhagen Affective Disorder 
Clinic.39

3. Treatment will include a group- based psychoeduca-
tion programme that has been shown to reduce ill-
ness recurrences, hospitalisations and stigma and to 
increase treatment adherence.31 The psychoeducation 
programme has been revised to be more supportive, 
focusing on how to improve quality of life while still 
suffering from bipolar disorder. Clinicians in the five 
CAG Bipolar clinics will be trained and supervised in 
group- based supportive psychoeducation.

4. Coordinated targets to improve quality of life of pa-
tients by increasing concordance between clinicians, 
patients and relatives on well- defined treatment goals.

5. Continued ongoing supervision of the CAG Bipolar 
teams in relation to specific patient cases with focus on 
diagnosing and medical treatment undertaken by the 
specialised clinical team from the Copenhagen Affec-
tive Disorder Clinic.

6. Up to 3- month bidirectional exchange of two clinical 
staff members between the Copenhagen Affective Dis-
order Clinic and each CAG Bipolar clinic to increase 
learning.

7. Recovery mentors (current or prior patients) who will 
be systematically involved supporting patients.

The control group
Patients allocated to the control group continue with 
their standard treatment for 1 year at which time, they will 
be included in CAG Bipolar as part of the implementa-
tion of CAG Bipolar.

Table 1 Outcome assessments during the CAG Bipolar randomised controlled trial

Background information Questionnaires Registry data

Baseline x X X

Randomisation to:
1. Specialised CAG Bipolar treatment (the intervention group).
2. Standard treatment (treatment- as- usual) (the control group).

6 months follow- up   X X

12 months follow- up   X X

Questionnaires: Self- rated depressive symptoms according to Major Depressive Inventory; self- rated manic symptoms according to Altman Self Rating 
scale for Mania; quality of life according to WHO Quality of Life- BREF; perceived stress according to Cohen’s Perceived stress scale; satisfaction with 
care according to Verona Satisfaction Scale- Affective Disorder.

Registry data: Continuous collection of information on the number and duration of psychiatric hospitalisation, and use of medication during follow- up.

CAG Bipolar, Clinical Academic Group for bipolar disorder.
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Treatment in the control group is generalised as 
clinicians here treat patients with all kinds of severe 
mental illness and decentral/local in a large numbers of 
community- based psychiatric ambulatories in contrast to 
treatment in the intervention group that is specialised as 
clinicians here treat patients with bipolar disorder, only 
or mainly, centralised in CAG Bipolar teams in each of 
the five mentioned psychiatric centres.

Common treatment modalities in the intervention group and 
the control group
Treatment in the intervention group and the control 
group is based on Flexible Assertive Community Treat-
ment (F- ACT).48 49 In F- ACT, teams are multidisciplinary, 
including a psychiatrist, case managers, a psychologist, 
a peer specialist (recovery mentor) and a supported 
employment specialist. The teams offer two levels of care: 
individual case management for most patients, and full 
ACT when there is a need for shared caseload and asser-
tive outreach. To combine care for these two groups, the 
F- ACT team employs a flexible switching system. Thus, 
patients requiring full ACT are on a daily basis placed on 
a board due to various reasons like temporary worsening 
of symptoms, treatment avoidance, admission to a psychi-
atric hospital, etc.48 For patients requiring less intensive 
care, the same team provides individual case manage-
ment with multidisciplinary treatment and support.

Assessments of outcome measures
The primary outcome measure (hospitalisation) and the 
secondary outcome measure of medication use are based 
on public registry- based data blinded for intervention. All 
other outcomes are assessed without blinding to the inter-
vention. The patients are, regardless of randomisation 
group, enrolled for a 12 months trial period and invited 
to fill out questionnaires three times during follow- up—at 
baseline, after 6 months and after 12 months (table 1). 
Data collection of basic sociodemographic, clinical data 
and outcome measures (besides the primary) including 
questionnaires will be handled electronically via the 
REDCap database in accordance with the standard proce-
dure in the Capital Region of Denmark.

Outcomes
Primary outcomes
Risk of psychiatric hospitalisation and cumulated dura-
tion of psychiatric hospitalisation according to data 
from the population- based Danish Psychiatric Central 
Research Register.46 This outcome measure benefits from 
(1) having a high face validity as admission to hospital 
reflects serious relapse of the illness50 being critical for 
patients, relatives and clinicians, (2) being consistently 
recorded for all patients with no loss to follow- up (100% 
retention) and (3) can be assessed blinded for the inter-
vention status.

Secondary outcomes
 ► Patient- based questionnaires collected at baseline, 

after 6 months and 12 months using the following 

questionnaires: self- rated depressive according to the 
Major Depressive Inventory51; self- rated manic symp-
toms according to the Altman Self- rating Scale for 
Mania52; quality of life according to WHO Quality of 
Life- BREF53; perceived stress according to Cohen’s 
Perceived stress scale54 as well as satisfaction with care 
according to scores on the Verona Satisfaction Scale- 
Affective Disorder.55

 ► Adherence to the Danish national guidelines of 
medical treatment of bipolar disorder according 
to use of three main maintenance mood stabilisers 
for bipolar disorder: lithium, lamotrigine or quetia-
pine, and use of antidepressants19 and assessed via 
population- based registers47

 ► Proportion of patients starting in group- based 
psychoeducation.

 ► Clinicians’ satisfaction according to responses to six 
standardised questions with their work at start and 
end of the RCT collected as one general measure for 
each clinician.

No changes in outcome measures have been made after 
trial commencement.

Statistical power and sample size calculation
All prevalent and newly referred approximately 2000 
outpatients with a bipolar disorder diagnosis will be 
invited to participate in the present CAG Bipolar RCT 
during the planned 3- year study period. The RCT will run 
until at least 1000 patients have been included. It is esti-
mated that more than two- thirds will accept participation 
in the trial as the alternative will be to wait for 1 year and 
at that time to be included in CAG Bipolar as part of the 
implementation of CAG Bipolar.

A total of 70% of outpatients with bipolar disorder 
will be randomised to treatment in the CAG Bipolar 
clinic within each of the five psychiatric centres and 30% 
to continue their usual outpatient standard treatment 
during the 1 year intervention period in the centre.

According to data from the Mental Health Services, 
Capital Region of Denmark (2017), at least 20% of outpa-
tients in standard care will be hospitalised for a mean 
of 26 days (SD: 15 days) during the 1 year intervention 
period. We conservatively expect to be able to reduce 
the proportion of hospitalisations among patients with at 
least 5% per year (from 20% per year to 15% per year) 
and the average duration of hospitalisation days per year 
with at least 10% (from 43 days to 39 days, SD: 25) in 
CAG Bipolar versus standard treatment. With a power of 
80% and a type 1 error risk of 0.05, we need to randomise 
161 and 644 patients, respectively for the two primary 
measures, to the trial (http:// powerandsamplesize. com). 
Drop out of the RCT during the 1 year study period is esti-
mated to be 30%. Thus, 1000 patients need to be included 
to detect a statistically significant difference in duration 
of hospitalisation. Interim analyses are not feasible as 
the primary outcome measure is based on data from the 
Danish Psychiatric Central Research Register with a time 

http://powerandsamplesize.com
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lack of 1 year (data are not available until 1 year after the 
actual incident).

Randomisation
Sequence generation
The company  randomise. net is used for the randomi-
sation (http:// randomize. net). The randomisation is 
conducted using an online procedure with stratification 
according to psychiatric centre. Each centre is able to log 
on a web page using a secure code and will conduct the 
randomisation on site. Patients included in the trial are 
randomised with an unbalanced allocation ratio of 70:30 
to (1) the CAG Bipolar (the intervention group) or to 
(2) standard treatment (the control group) (table 1). 
Block sizes of 10 are used to help preserve unpredict-
ability.56 57 The study will use a stratified design, where 
patients are stratified according to the psychiatric centres 
where patients are discharged from. The statistical anal-
yses will be adjusted for the stratification variable, as well 
as age and sex as possible prognostic variables. Further, 
in analyses on continuous variables, potential differences 
in baseline score on the outcome in question will be 
included as a potential confounder.

Blinding
Owing to the type of intervention in the CAG Bipolar 
RCT, the patient, the patients’ healthcare provider and 
the CAG researchers are aware of the allocated randomis-
ation group. However, data on psychiatric hospitalisation 
and use of medication can be assessed blinded for the 
intervention status by the researchers. The researchers 
responsible for data entry, data analyses, interpretation of 
analyses and writing of papers are kept blinded to alloca-
tion during handling of data.

Statistical methods
Data from all randomised patients are collected until 
dropout or the end of the trial period. Analysis will 
be carried out with an intention- to- treat approach. 
Concerning the primary outcomes, multiple regression 
models will be conducted investigating differences in the 
proportion of psychiatric hospitalisations and the cumu-
lated duration of all psychiatric hospitalisations during the 
1 year trial period. Models will be conducted unadjusted 
and adjusted for age, sex, psychiatric centre (stratification 
variable) and number of previous psychiatric admissions 
at baseline. These covariates are chosen based on previous 
evidence that they can affect the rate of hospitalisation in 
patients with bipolar disorder.1 58 59 Analysis of secondary 
outcomes will be done employing a linear mixed effects 
model with random intercept for each participant and a 
fixed effect of visit number (6 months and 12 months). 
Differences in outcomes between the intervention group 
and the control group will be analysed, first in an unad-
justed model (except for differences in baseline values 
of the outcome variable in analyses on continuous vari-
ables) and then in models adjusted for the stratification 
variable (psychiatric centre), and also for age and sex as 

possible prognostic variables. If there are no statistically 
significant main effects of age and sex, these variables 
will be excluded from the final analyses. Potential inter-
actions between randomisation group and visit number 
on any specific outcome variable in the analyses will be 
investigated and reported accordingly. Participants and 
non- participants will be compared using register- based 
variables to evaluate whether participants in the trial are 
representative of patients with bipolar disorder in the 
Mental Health Services, Capital Region of Denmark, in 
general.

Long-term outcome measures
As part of the CAG Bipolar RCT, we will also investigate 
long- term register- based outcome measures at 3, 5 and 
10 years follow- up by linking to Danish population- based 
registers using the unique personal identification number, 
which is assigned to all persons living in Denmark. The 
long- term register- based outcome measures will include: 
(1) long- term risk of psychiatric hospitalisation and the 
cumulated duration of hospitalisation according to data 
from the Danish Psychiatric Central Research Register,46 
(2) prescribed psychotropic medication according to 
data from Medicinal Product Statistics,47 (3) demo-
graphic measures of education, income, employment 
status, cohabitation and marital status from Statistics 
Denmark,45 (4) physical comorbidity according to data 
from the Danish National Patient Register60 and (5) rate 
of suicide and death due to natural causes based on data 
on death and causes of death from the Danish Medical 
Register on Vital Statistics.47 Analyses will be conducted 
using survival analyses taking time from inclusion in the 
CAG Bipolar RCT (T0) into consideration hereby taking 
account of potential delayed referral to the CAG Bipolar 
RCT.

For all statistical analyses, the statistical threshold for 
significance is p≤0.05 (two- tailed). Data will be managed 
by LVK, NBK, PB- K and MF- J and entered using REDCap. 
All analyses will be done using SPSS V.22.0 (IBM) and 
Stata V.13 (StataCorp LP).

Patient and public involvement
There was no patient involvement in the design or 
conduct of the RCT or in the recruitment to the study. 
Patients have been involved in the development of CAG 
Bipolar and in the bipolar certification programme 
providing teaching courses.

Funding
The CAG Bipolar RCT is funded by the Capital Region of 
Denmark (A6508).

Ethics and dissemination
Ethical permission for the CAG Bipolar RCT has been 
obtained from the Regional Ethics Committee in The 
Capital Region of Denmark and the data agency, Capital 
Region of Copenhagen (H- 19067248). The law on 
handling of personal data will be respected. The patients’ 
healthcare journals will be read to confirm information 

http://randomize.net/
http://randomize.net/
http://randomize.net
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regarding the patients’ clinical history. The trial was 
registered at  ClinicalTrials. gov on 11 January 2020. All 
positive, neutral and negative findings of the trial will be 
published according to the CONSORT guidelines.42–44 All 
potential participants are invited to receive information 
about the CAG Bipolar RCT on an individual basis where 
the information is given in a quiet and undisturbed room. 
All information is presented in both written and verbal 
form and participants can bring a friend or relative to 
the introduction conversation. Participants are informed 
that participation is voluntary, and that consent can be 
withdrawn at any time during the trial without this having 
any consequences for future treatment possibilities. All 
included patients sign a consent form and get a copy of 
this and their rights as a participant in a clinical trial. 
Participants do not receive other economic compensa-
tion for participating in the CAG Bipolar RCT.

Results will be published in peer- reviewed academic 
journals, presented at scientific meetings and dissemi-
nated to patient organisations and media outlets.

DISCUSSION
The CAG Bipolar RCT is the first RCTs investigating 
effects of specialised versus generalised treatment for 
patients with bipolar disorder in an entire treatment 
organisation (the Capital Region of Denmark). Further-
more, the CAG Bipolar RCT is the first RCT within bipolar 
disorder including outcome measures from all areas of 
the healthcare system comprising (1) data on health 
services (psychiatric hospitalisation), (2) patient- reported 
outcome measures on patient illness and well- being, (3) 
data on adherence to the guidelines of medical treatment 
of bipolar disorder and (4) data on clinicians’ satisfaction 
with their care. The CAG Bipolar RCT includes a robust 
clinically meaningful register- based primary outcome 
measure that will be assessable for all study participants 
and during long- term follow- up.

As it is unknown and never has been investigated whether 
specialised and centralised treatment for patients with 
progressed bipolar disorder is better than generalised and 
decentralised treatment it is highly important to compare 
effectiveness of the two interventions in a RCT. Even if no 
difference is found on the primary outcome measures, 
effects in relation to the secondary outcome measures 
are important. The CAG Bipolar trial is designed with 
sufficient statistical power to investigate differences in 
relation to secondary outcome measures. Further, due 
to the size of the trial it will be possible in subanalyses 
to elucidate associations between specific components of 
the treatment including different pharmacological treat-
ments and participation or not in group- based supportive 
psychoeducation and trial outcome measures.

CAG Bipolar is specifically targeting patients in the 
later stages of bipolar disorder, patients with progressed 
bipolar disorder. A great many of such patients present 
with multiple episodes, cognitive dysfunction, alcohol 
and drug abuse and treatment resistance, and may not be 

easy to help.41 The CAG Bipolar initiative is based on the 
assumption and broad hypothesis that specialised treat-
ment delivered by a trained team of clinicians targeting 
bipolar disorder, only, and including early detection of 
mood episodes, group- based supportive psychoeduca-
tion and a specific focus on increasing the use of lithium, 
lamotrigine and quetiapine and decreasing the use of 
antidepressants may improve patient outcomes and well- 
being in this frail group of patients.

Few studies have focused on patients with progressed 
bipolar disorder.41 Alternative models such as the collab-
orative care model in primary care settings integrating 
care managers and consultant psychiatrists, with primary 
care physician oversight, has been shown to increase 
guideline- concordant antimanic treatment in a severely 
ill population of patients with bipolar disorder.61–63

Advantages
Within the next years, we expect to clarify effects of 
specialised treatment in bipolar disorder to the benefits 
of patients, relatives, clinicians and society in general. The 
learning potential of the trial is high due to the novelty, 
originality and methodological rigour of the CAG Bipolar 
RCT. The CAG Bipolar RCT is the first to investigate 
effects of large- scale specialisation in bipolar disorder.

The CAG Bipolar RCT use a pragmatic design with 
no exclusion criteria, that is, real- world patients with 
comorbid alcohol or substance abuse or personality 
disorders, etc, are included, and the results of the 
trial will be generalisable to patients who are receiving 
outpatient treatment in mental services with a diagnosis 
of bipolar disorder and have great clinical relevance. 
Further, it is a major advantage that information on the 
primary outcome (psychiatric hospitalisation) and on the 
secondary outcome, use of medication, will be available 
for all included patients (100%), regardless of whether 
they drop out of the trial or not, as data on date of psychi-
atric hospitalisation and duration of psychiatric hospital-
isations routinely are reported nationwide to the Danish 
Psychiatric Central Register46 and prescriptions of medi-
cation to the Medicinal Product Statistics.47 In Denmark, 
all hospitalisations are in public domain and recorded in 
the Danish Psychiatric Central Register. Also, the infor-
mation on psychiatric hospitalisations, duration of psychi-
atric hospitalisations and use of medication are collected 
without the risk of unblinding of the researcher and not 
based on the patients’ subjective evaluations. Finally, 
long- term register- based outcome measures will be avail-
able at 3, 5 and 10 years follow- up by linking to Danish 
population- based registers.

Limitations
The CAG Bipolar RCT is designed to investigate the 
effectiveness of the entire specialised treatment in rela-
tion to patients referred to mental health services with 
progressed bipolar disorder. Thus, we will not be able to 
distinguish the effects of the individual components of 
the intervention.



9Kessing LV, et al. BMJ Open 2021;11:e048821. doi:10.1136/bmjopen-2021-048821

Open access

As the CAG Bipolar study is designed as a large- scale 
pragmatic and naturalistic study aiming to include 1000 
patients, the diagnosis of bipolar disorder is made by 
specialists in psychiatry as part of their daily clinical work 
and standardised diagnostic instruments are not systemat-
ically used. However, all clinicians working at CAG Bipolar 
have been through a specialised certification teaching 
course on diagnosing and treatment of bipolar disorder 
conducted by the authors of the present study.

In large scale pragmatic trials, contamination of the 
clinicians in the standard care group is a challenge due 
to possible exchange of knowledge from clinicians in the 
intervention group. To reduce contamination, clinicians 
in the intervention group has from start of the trial and 
ongoing been informed to keep information exchange 
with clinicians in the control group to a minimum.

The secondary outcome measures include self- rated 
depressive and manic symptoms, quality of life, perceived 
stress and satisfaction with care as assessed with stan-
dardised questionnaires. Since the patients are aware of 
their allocation status these outcome measures are there-
fore unblinded.

Generalisation
The results of this RCT on specialised treatment in the 
CAG Bipolar versus generalised community- based treat-
ment can be generalised to patients with progressed 
bipolar disorder in general (not newly diagnosed patients 
with bipolar disorder), that is, real- world patients with any 
kind of comorbidity.

Perspectives
Findings from the present trial will directly be imple-
mented in the CAG Bipolar in the Mental Health Services, 
Capital Region of Denmark, potentially in a revised 
version according to study findings. Furthermore, find-
ings will have influence on specialisation and centralisa-
tion initiatives with regard to other psychiatric disorders 
in the Capital Region of Denmark as well as specialisa-
tion within the rest of Denmark (the four other regions) 
and internationally. More than 600 patients have been 
included in the ongoing CAG Bipolar RCT, and thus the 
trial is fully feasible. Finally, findings could have influence 
on organisation of outpatient treatment of patients with 
bipolar disorder internationally.

Trial status
The trial is ongoing. Recruitment began on 13 January 
2020.
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