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ABSTRACT

Background

Lithium carbonate and valproate semisodium (divalproex) are both recommended as
monotherapy for prevention of relapse in bipolar disorder, but are not individually fully
effective in many patients. If combination therapy with both agents is superior to

monotherapy, many relapses and consequent disability could be avoided.

Methods

330 patients with bipolar disorder, type 1 from 41 sites in UK, France, USA and lItaly
were randomly allocated to open-label lithium carbonate (plasma level 0.4 — 1.0
mmol/l, n=110) monotherapy or valproate semisodium (750 to1250mg, n=110)
monotherapy or both agents in combination (n=110), after an active run-in of 4-8 weeks
on the combination. Participants were followed for up to 24 months. The primary
outcome was the initiation of new treatment for an emergent mood episode which was
compared between groups by Cox regression. BALANCE was registered with
International Standard Randomised Controlled Trial Number Register, number
ISRCTN55261332

Findings

59 people in the combination therapy group, 65 people in the lithium group and 76
people in the valproate semisodium group experienced a primary outcome event
during follow-up. The hazard ratio (HR) for the primary outcome was 0.59 (95%
confidence interval 0.42 to 0.83, p=0.002) for combination therapy compared to
valproate semisodium, 0.82 (95% confidence interval 0.58 to 1.17, p=0.27) for
combination therapy compared to lithium and 0.71 for lithium compared with valproate
semisodium (95% CI 0.51 to 1.00, p=0.05),

Interpretation

For people with bipolar disorder, type 1 for whom long-term therapy is clinically
indicated, both combination therapy with lithium plus valproate semisodium, and
lithium monotherapy are more likely to prevent relapse than valproate semisodium
monotherapy. This relative benefit appears to be irrespective of baseline severity of
illness and maintained for up to two years. BALANCE could neither reliably confirm nor

refute a benefit of combination therapy compared with lithium monotherapy.



INTRODUCTION

Bipolar disorder is a disabling mental illness characterized by episodes of both
elevated or irritable mood and depression’. Although acute episodes may be
succeeded by a period of remission, most patients have a recurrent or chronic illness
making bipolar disorder one of the most important causes of disability at ages 15-44
years?. Lithium carbonate was the standard maintenance treatment for more than four
decades and reduces the risk of relapse and suicide: but it is not helpful for all patients
38 |t has a narrow therapeutic index and can cause adverse effects that some patients
cannot tolerate at all, or may lead to suboptimal adherence. The limitations of lithium
therapy led to the search for alternative therapies for the long-term treatment of bipolar
disorder. Anticonvulsants and second generation antipsychotic drugs have
increasingly been proposed as alternatives although their relative safety and efficacy

long-term compared to lithium remains uncertain *#.

Notwithstanding this lack of good comparative evidence, there have been major shifts
in prescribing away from lithium, particularly in North America %'2. One commonly used
agent is sodium valproate which is an effective antimanic agent and probably effective
in relapse prevention™ . In the USA, the prescription of lithium in out-patients nearly
halved between 1992-1996 and 1996-1999 while the rate of prescribing of valproate

almost tripled'.

Many patients do not respond to monotherapy and combinations of drugs are often

recommended despite little evidence*®'®.

Lithium plus valproate is often
recommended following failure of first line monotherapy®®. Should this combination
have additive pharmacological effects and prove superior to monotherapy, it could be
an appropriate first-line therapy'”'®. We report BALANCE, a randomised clinical trial
designed to determine if lithium plus valproate semisodium is superior to monotherapy

with either drug alone in the prevention of relapse in bipolar disorder, type 1.



METHODS

BALANCE was a randomised, open-label, 3-arm trial of maintenance therapy with up
to 24 months of follow-up'®?'. Patients initially entered an active run-in phase to confine
randomisation to those patients who tolerated both drugs in the short-term and were
likely to take the randomly allocated study treatment for 2 years®. The run-in was
usually 4-8 weeks long but could be extended if clinically required. During the run-in
patients received 4 to 8 weeks of treatment with both lithium carbonate (Priadel, at
doses producing a serum level between 0.4 and 1.0 mmol per litre) and valproate
semisodium (Depakote, at least 750mg per day with a target daily dose of 1250 mg or
the highest dose tolerated). For participants starting one or both treatments, medicines
were titrated to the target dose over 4 weeks. Participants taking higher doses of
valproate semisodium at study entry could continue at the same dose during the trial.
Lower doses of valproate were permitted if required for tolerability and the serum level
was at least 50 microg/ml prior to randomisation. BALANCE was designed to be as
simple as possible and no appointments additional to those needed for routine clinical

practice were required for the trial.

Participants and eligibility

Recruitment took place at 41 sites in UK, USA, Italy and France between May 31
2001 and February 22" 2007. The protocol was approved by the appropriate
institutional review boards/ethics committees. Men and women aged 16 and over, with
a clinical diagnosis of bipolar disorder, type 1 (based on a previous episode of mania
meeting DSM-IV criteria?®) were eligible for entry into the active run-in provided that
1) informed consent was given 2) patient was not suffering from an acute episode and
long-term drug therapy was considered clinically indicated to prevent relapse; 3) it was
considered clinically reasonable to try combination therapy with lithium plus valproate
semisodium; 4) there was no medical disorder or condition contraindicating either of
the investigational drugs; 5) the patient was normally resident in one country and had

a residential address.

Participants proceeded to randomisation if: 1) there was clinical uncertainty and no clear
treatment preference; 2) the lithium level was between 0.4 to 1.0 mmol/litre; 3) valproate
semisodium dose at least 750mg, or valproic acid serum level at least 50 microgram/millilitre;
4) the combination of lithium and valproate semisodium was tolerated at trial doses; 5)

adherence during the run-in phase was judged by the investigator to be at least 70%.



Participants were randomly allocated to one of three arms: 1) combination therapy with
lithium and valproate semisodium; 2) lithium monotherapy — valproate semisodium
withdrawn and lithium continued at the dose established during the run-in; 3) valproate
semisodium monotherapy — lithium withdrawn and valproate semisodium continued.
Allocated drugs were continued at the dose established in the run-in. In the
monotherapy arms the discontinued drug was withdrawn over four weeks to reduce
the risk of relapse associated with abrupt discontinuation®*. Doses of the
investigational drugs could be increased if the serum level dropped below the minimum
threshold (post-randomisation serum levels could be done but were optional) and
decreased (within the trial ranges) if side-effects became troublesome. Participants
remained on the allocated treatment for 2 years or until treatment failure. Non-

investigational co-therapies could be continued during the course of the trial.

The primary outcome was time to new intervention for an emerging mood episode
including drug treatment (which could be the commencement of a new drug, restarting
a discontinued drug or increasing the dose of the investigational drug in response to
an emergent mood episode) and/or admission to hospital). Secondary outcomes
included 1) time to new intervention for an emerging depressive episode, 2) time to
new intervention for an emerging manic episode, 3) global assessment of functioning
scale®, 4) episodes of deliberate self-harm, 5) quality of life using the EuroQol (EQ-
5D)%*, 6) adverse events including both emergent serious adverse events and
participant-reported adverse effects, 7) withdrawal from study treatment, 8) adherence

to study treatment estimated by investigator?’.

Sample size and randomisation

A total of 231 participants were needed to give 90% power at 2-sided 5% significance
level to detect a 40% relative reduction in the hazard from an expected value of 70%?°,
assuming a 20% rate of drop-out from allocated treatment. A secondary objective was
to determine if the study treatments had differential effects on preventing depressive
and manic episodes. To detect a 40% reduction in hazard ratio for a depressive
episode requiring new treatment with 80% power at 5% significance level required 115

per group giving a total sample size of 345.

The computerised randomization programme included a minimisation algorithm to
ensure balanced allocation of participants across the intervention groups for the

following prognostic factors: (i) nature of most recent episode (mania/non-mania); (ii)



number of previous psychiatric admissions (<2 /= 2); (iii) previous maintenance
treatment (yes/no); (iv) age (under 35 / 35 plus); (v) sex; (vi) region. Treatment
allocation was via the 24 hour telephone service at the Clinical Trial Service Unit,
University of Oxford. Investigators telephoned the service and logged the patient as
eligible for randomisation. The investigator was then informed of the treatment
allocation. Treatment was open because of the complexities of blinding lithium therapy
and the concern that it would limit participation and generalizability*'. The consequent
risk of performance and ascertainment biases was managed by restricting
randomisation to patients for whom there was no strong treatment preference on the
part of the patient of clinician and by careful verification of outcomes. All outcome
events were considered by the trial management team, blind to treatment assignment.
In the case of any doubt, a description of the event was sent to an independent

adjudicator.

Statistical methods

The analysis followed a detailed, pre-specified plan. The time to first event during the
scheduled follow up period was compared between the three arms. The follow-up
period was censored at the last available assessment in patients who were lost to
follow-up without experiencing an event. The time from randomisation to event was
summarised by Kaplan-Meier curves, and compared using the log rank test. Hazard
ratios (HR) with 95% confidence intervals were calculated using Cox’s regression to
estimate the size of the treatment effect. The proportional hazards assumption was
tested formally using an analysis of the Schoenfeld residuals. An analysis adjusting for
the minimization factors was also conducted. As BALANCE had very specific
hypotheses and only one outcome of primary importance, no formal adjustment was
made for multiple significance testing. Stata (Release 10) was used for all power

calculations and analyses®.

The trial was designed, conducted, analysed and interpreted by the investigators and

collaborators entirely independently of the funding sources.

Protocol changes and other modifications

The protocol (cebmh.warne.ox.ac.uk/balance/balance1/document.html) was approved
for the UK by the South-West Multicentre Research Ethics Committee on 4th April
2001. In July 2003, the protocol was changed to require blood samples at
randomisation only. In October 2003, an end-of-trial questionnaire was added to ask

about participants experiences. In August 2005, there was a change in primary



outcome and, consequently, sample size. Initially, the primary outcome was admission
to hospital and the planned sample size was 1068 participants. During the early course
of the trial, time to intervention became established as the primary outcome of choice
in long-term trials in bipolar disorder. Change to this clinically meaningful primary
outcome led to a revision of the planned sample size from 1068 to 345 (see above).
All protocol changes were approved by ethics committee, data monitoring and ethics
committee and the trial steering committee. Following the implementation of the EU
Directive on Clinical Trials in 2004, the initial nominal academic principal investigators
were replaced with principal investigators who met European Union Directive
2001/20/EC criteria.



RESULTS

Patient enrolment

Participant characteristics at screening and randomisation were broadly similar
between groups (Table 1); 459 patients entered the run-in phase (Figure 1), 330 were
randomised. Of the 129 who were not randomised, 49 (11% of total screened) were
unable to tolerate the combination treatment, 40 (9%) chose not to enter the trial and
40 (9%) for other reasons (figure 1). Approximately a quarter of randomised patients
had not previously been prescribed maintenance treatment with mood stabilizers. On
entering the run-in phase, 53% of UK patients were given a lithium titration pack and
71% a valproate semisodium titration pack, indicating that more patients were already
taking lithium than valproate. About 90% of participants were estimated to have >90%
adherence to medication during the run-in. The randomisation levels and drug doses
were mostly within the planned ranges and were similar between groups (Table 1).
The most recent mood episode was manic in 48% of the randomised participants,
depressive in 37%, mixed in 11% and cycling between mania and depression in 4%.
Substance abuse was considered to be clinically significant in 8% of participants. The
randomised participants were followed for a total of 589.8 (combination 201.1, lithium
191.6 and valproate 197.2) person years, of which 452.6 (combination 149.0, lithium

148.5 and valproate 155.1) person years were on the allocated therapy.

Primary outcome: time to first new treatment for a mood episode

During the follow-up period the primary outcome occurred in 59/110 (54%) of
participants on combination therapy, 76/110 (69%) on valproate semisodium and
65/110 (59%) on lithium carbonate (Table 2 and Figure 2). The hazard of the primary
outcome in participants allocated to combination therapy was statistically significantly
lower than in those allocated to valproate semisodium monotherapy (HR 0.59, 95% CI
0.42 to 0.83, p=0.002) but not significantly lower than in those allocated to lithium
monotherapy (HR 0.82 (95% CI 0.58 to 1.17, p=0.27). The hazard of the primary
outcome was significantly lower on lithium than valproate semisodium (HR 0.71, 95%
Cl10.51t0 1.00, p=0.05). The proportional hazards assumption held in all the analyses
and the results were essentially unchanged after adjustment for minimization factors
(Figure 2).

Pre-specified subgroup analyses taking into account baseline severity of disorder
(measured as number of previous admissions) and nature of most recent mood
episode did not find materially different results (Figure 3). Sensitivity analyses

restricted to those participants taking adequate doses of drugs and to those treated



per protocol (observations censored at the point when the trial medication was
stopped) confirmed the robustness of the results (Figure 3). Excluding events
occurring within the first 3 months post-randomization found broadly similar results to

the primary analysis (Figure 3).

Secondary outcomes

Separate analyses were conducted for the two components of the primary outcome
and were consistent with the primary analysis (Table 2 and Figure 2). Notably, the
adjusted risk of hospital admission in participants allocated to combination therapy was
significantly lower than in patients allocated to valproate semisodium (HR 0.51, 95%
Cl10.27 to 0.96, p=0.04), replicating the finding on the primary outcome. The superiority
of combination therapy over valproate semisodium was most apparent on manic
relapses (HR 0.51, 95% CI 0.32 to 0.80, p=0.003) whereas the superiority of lithium
over valproate semisodium was most apparent on depressive relapses (HR 0.63, 95%
Cl1 0.41 to 0.96, p=0.03). There were no significant differences between the groups in
terms of discontinuation of allocated treatment, self-harm, quality of life or global

functioning (Table 2).

Safety analyses

Serious adverse events occurred in 5 participants in the run-in. Following
randomisation, 16 participants experienced serious adverse events: valproate
semisodium monotherapy 7 (4 deaths — stroke, peritonitis, pneumonia, carcinoma
bronchus), lithium monotherapy 5 (2 deaths — respiratory failure, bronchopneumonia)
and combination therapy 4 (1 death, respiratory failure). One event (polycystic ovaries)
was considered to have been revealed by the trial medication. There were no suicides.
Five women became pregnant during the trial and stopped trial medicines (2 in the run-
in phase and 3 in the randomised phase). No obstetric complications or congenital
abnormalities were reported. The majority of participants (lithium 95%, valproate
semisodium 92%, combination 100%) reported at least one non-serious adverse event
by 24 months.



DISCUSSION

The results of BALANCE demonstrate that, for people with bipolar | disorder for whom
long-term therapy is clinically indicated, combination therapy with lithium plus valproate
semisodium is statistically significantly more likely to prevent relapse than
monotherapy with valproate semisodium. The 41% relative benefit appears to be
irrespective of baseline severity of iliness, maintained for up to two years and most
apparent in the prevention of manic relapse. BALANCE could neither confirm nor refute
a benefit of combination therapy compared with lithium monotherapy. Since the trial
was designed primarily to compare combination therapy with monotherapy,
conclusions about the comparative efficacy of the two agents should be cautious.
Nevertheless, lithium monotherapy was modestly more effective than valproate
semisodium. The smaller margin of difference than that for combination therapy is
compatible with an additive effect when the two drugs are used in combination.

Previous trials have not shown unequivocal differences between lithium and valproate
14,29, 30

In absolute terms, there was a 15.5% difference in risk between combination therapy
and valproate semisodium monotherapy over 24 months (number need to treat [NNT]
= 7°"), a 10% difference between valproate semisodium and lithium monotherapies
(NNT= 10) and a statistically non-significant 5.5% difference between combination
therapy and lithium monotherapy (NNT= 19). The observed unequivocal and
substantial effect of adding lithium to valproate semisodium is striking and may be even
larger in highly adherent patients with optimised therapy. There is one previous
randomised trial comparing lithium monotherapy with combination lithium plus
valproate semisodium in patients with rapid-cycling disorder and comorbid substance
abuse'. Although this trial was quite small and so of limited power, the estimate of
the HR (0.72, 95% confidence interval 0.32 to 1.65) was compatible with that observed
in BALANCE.

Although BALANCE did not have a no-treatment or placebo group, an approximate
indirect estimate of the relative benefit of combination therapy compared to no
treatment can be obtained from the product of the BALANCE
combination:monotherapy hazard ratios and the relative risk estimated in previous
trials of monotherapy versus placebo®'. This yields a relative risk reduction for

combination therapy compared to placebo in the range of 45-64%.
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The wide range of patients enrolled from a variety of locations and clinical situations
ensure that the findings from BALANCE are broadly applicable to patients with bipolar
disorder. The proportion of participants with substance misuse comorbidity (8%) was
lower than that reported in population surveys®. This probably reflects differences in
case ascertainment: in BALANCE the investigator was simply asked to record if they
considered substance/alcohol use to be a clinically significant problem, whereas in
population surveys, evidence of substance misuse is sought through structured
interview. The use of an active run-in means that the randomised sample was a
selected group and hence the results are most applicable to patients who can tolerate
treatment with lithium and valproate semisodium and are largely adherent to therapy
2133 Nonetheless, the active run-in would tend to increase the clinical applicability of
the results in a real-world clinical setting where people who are prescribed long-term
treatments are usually selected from those who have been able to tolerate the

medication in the short-term®.

It is important to consider several possible weaknesses in the study design. First,
treatment allocation was not masked from the investigators or participants. Therefore,
performance and ascertainment biases could have arisen if clinicians and/or
participants had behaved systematically differently depending on the treatment
allocation, and influenced the recorded outcome. Our prospective strategy to avoid
these biases was to limit trial entry to patients for whom there was explicit uncertainty
about which treatment was likely to be best. Patients who had, or developed, a strong
preference for an investigational therapy were excluded either at screening or prior to
randomisation. Second, although the eligibility criteria required that participants were
not acutely unwell, symptomatic status was not systematically assessed and it is
possible that there was some pre-randomisation selection on the basis of response to
treatment. Third, although intervention for a new mood episode is, we believe, a
meaningful clinical endpoint, it could also be subverted by, for example, the very early
introduction of additional medication into monotherapy arms. This does not appear to
have occurred because the difference between treatments was constant up to two
years and exclusion of events occurring in the first 3 months did not materially change
the results. Most importantly, the magnitude of the reduction in the risk of admission to
hospital on combination therapy was similar to that found on the primary outcome.
Admission to hospital would be very unlikely to involve the trial physician acting alone.
It is unlikely, therefore, that lack of equipoise and consequent bias could explain the

observed difference in admissions between the study treatments. Finally, although
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around 21% of patients withdrew from the trial before 24 months there were no clear

differences in the reasons for withdrawal between arms.

BALANCE was designed to reflect the routine use of the agents in clinical practice.
Hence, the lithium levels at randomisation were possibly suboptimal in a proportion of
patients. This did not prevent the trial from detecting a substantial effect of adding
lithium to valproate semisodium. Similarly, the dose of valproate semisodium used in
the trial was lower than recommended in acute mania and higher doses might have
improved its putative effectiveness. However, it was agreed by the manufacturer and
independent experts and was determined during piloting to optimize tolerability.
Moreover, patients in the run-in phase dropped out more often because of intolerance
than for any other reason, so using a higher dose would likely have decreased
tolerability and overall effectiveness. There was no clear difference between the

treatments in terms of adverse events or tolerability in the randomised phase.

Although BALANCE has provided reliable evidence to inform the treatment of people
with bipolar disorder, it is important to emphasise that over half of the participants
treated with combination therapy required additional treatment over the two year
follow-up period. Depressive episodes in bipolar disorder are both prevalent and
disabling, and currently available therapies show only limited effectiveness in treating

and preventing them?®34%

. Each depressive relapse leads to disability that can
jeopardize a person’s ability to function at home or in work and contributes to the
burden on caregivers®®. Other monotherapies, both pharmacotherapies and
psychotherapies, now exist that may reduce relapse and further study is needed of

other possible combinations®*’.

Quantification of the risk of specific adverse effects of both drugs including the
possibility of renal toxicity with lithium and congenital abnormalities with valproate
semisodium® was beyond the scope of BALANCE but should also be considered in

clinical application of the results.

The main BALANCE findings have important implications for clinical decisions about
long-term therapy in bipolar disorder. First, valproate monotherapy is recommended
by current clinical practice guidelines as a first line option for long-term therapy®®.
BALANCE indicates that patients should be advised that a better outcome would be
likely with combination therapy with lithium plus valproate semisodium or lithium alone.

Second, current guidelines suggest that switching to valproate monotherapy is an

12



option for patients who continue to get frequent relapses on lithium monotherapy®:

BALANCE suggests that patients would do better changing to combination therapy.

13



ACKNOWLEDGEMENTS

Most importantly, we acknowledge the participants in the study and the clinical and
administrative staff in all four countries who assisted with the trial. BALANCE was
funded by the Stanley Medical Research Institute, with French centres funded by
Sanofi-Aventis. All study drugs for the UK and France were donated by Sanofi-Aventis,
the manufacturers of lithium carbonate (Priadel) and valproate semisodium
(Depakote). In the UK, the study was adopted by the Mental Health Research Network

in February 2005 to facilitate recruitment in some sites.

CONFLICT OF INTEREST OF WRITING COMMITTEE

John Geddes has received research funding from MRC, ESRC, NIHR, Stanley Medical
Research Institute and has received donations of drugs supplies for trials from Sanofi-
Aventis and GSK. He has acted as an expert witness for Dr Reddys but otherwise has

received no payment from drug companies in the past three years.

Guy Goodwin has received research grants from Bailly Thomas, MRC, Sanofi-Aventis,
Servier, honoraria from AstraZeneca, BMS, Eisai, Lundbeck, Sanofi-Aventis, Servier,;
is a shareholder in P1vital, has a paid position at University of Oxford and has been a
member of advisory boards with AstraZeneca, BMS, Lilly, Janssen Cilag, Lundbeck,
P1Vital, Sanofi-Aventis, Servier, Wyeth. He has acted as an expert witness for Lilly
and Servier.

Jennifer Rendell — none

Andrea Cipriani — none

Nicola Alder - none

Ed Juszczak - none

Richard Morriss has received honoraria from Lilly, Janssen, Astra-Zeneca and Bristol-

Myers-Squibb and travel grants from Lilly and Janssen

Jean-Michel Azorin has undertaken consultancy work for Lilly, Janssen, Sanofi-
Aventis, Lundbeck, Astra-Zeneca and Bristol-Myers-Squibb; he has received
honoraria fdrom Lilly, Janssen, Lundbeck, Sanofi-Aventis, Bristol-Myers-Squibb, Pfizer

and Novartis in relation to conference presentations.

14



Michael Ostacher has acted as consultant for Pfizer, received travel grants from
Bristol-Myers-Squibb and honoraria from Lilly, Janssen, Sanofi-Aventis, GSK Pfizer,
Reed Education, France foundations, SciMed, Concordant Rater Systems, Astra-
Zeneca and Bristol-Myers-Squibb

15



THE BALANCE INVESTIGATORS AND COLLABORATORS

Writing committee: Prof John R Geddes (Chief Investigator)*; Prof Guy M. Goodwin,
Dr Jennifer Rendell (Trial Manager), Prof Jean-Michel Azorin (Chief Investigator,
France), Dr Andrea Cipriani (Chief Investigator, Verona, Italy) Dr Michael J Ostacher
(Chief Investigator, Boston, USA), Prof Richard Morriss, Nicola Alder (Statistician), Ed

Juszczak (Statistician)

Trial Steering Committee: Prof Shon Lewis (Chair), Prof John R Geddes (Chief
Investigator); Prof Guy Goodwin, Professor Richard Morriss, Dr Jennifer Rendell (Trial

Manager)

Trial Management Group, Oxford Clinical Trial Unit for Mental lliness,
Department of Psychiatry, University of Oxford, Warneford Hospital, Oxford, UK:
Prof John R Geddes (Chief Investigator)*; Prof Guy Goodwin, Dr Jennifer Rendell (Trial
Manager), Dr Mary-Jane Attenburrow, Brigid Carter, Jane Hainsworth, Christine

Healey, Ed Juszczak, Will Stevens, Emma Van der Gucht, Heather Young.
MRC/Cancer Research UK/BHF Clinical Trial Service Unit
& Epidemiological Studies Unit, University of Oxford, The Richard Doll Building,

Oxford, UK: Dr Christina Davies, Prof Richard Peto,

Data Monitoring and Ethics Committee: Prof Thomas RE Barnes (Chair); Dr

Vivienne Curtis; Dr Tony Johnson

Outcome adjudication: Dr Andrea Cipriani (until 2005), Dr Asita de Silva

Trial Pharmacy, Oxford and Buckinghamshire NHS Foundation Trust: Michael Marven

16



Investigators and Collaborators:
UK

Central Region
Leicestershire Partnership NHS Trust
Dr Mohammed Arif
Dr Janet Bruce
Dr Gary Drybala
Dr Enda Hayden
Dr Harsh P Jhingan
Dr Mangesh Marudkar

Lincolnshire Partnership NHS Foundation Trust
Dr Richard Hillier

Nottinghamshire Healthcare NHS Trust
Dr Sara Barrett

Dr Jasvinder Sing Lidder

Dr Mark McCartney

Dr Hugh Middleton

Dr Frank Ononye

Dr Ramesh D Solanki

South Staffordshire and Shropshire Healthcare NHS Foundation Trust
Dr Ignasi Agell
Dr Rubina Anjum

East Region
Cambridgeshire and Peterborough NHS Foundation Trust
Dr Neil Hunt
Prof. Peter Jones
Dr Rajini Ramana

Hertfordshire Partnership NHS Foundation Trust
Dr Jeremy Chase

Norfolk and Waveney Mental Health NHS Foundation Trust
Dr Larry Ayuba
Dr lain Macmillan

Suffolk Mental Health Partnership NHS Trust
Dr Albert Michael

London Region
South London and Maudsley NHS Foundation Trust
Prof. Sophia Frangou
Dr Harm Gijsman
Dr Elizabeth Parker
Prof. Mary Phillips

West London Mental Health NHS Trust
Dr Graham Behr
Prof. Peter Tyrer

North East Region
Northumberland, Tyne and Wear NHS Trust
Dr Alison Conway
Prof. Nicol Ferrier
Dr Tim Oakley
Dr Nicholas Tower



Prof. Allan Young

North West Region
Cheshire and Wirral Partnership NHS Foundation Trust
Dr Roger Chitty
Dr Carl Littlejohns
Dr Anil Suri

Dudley Primary Care Trust
Dr Mohammad Igbal
Dr Panayiotis Zikis

Greater Manchester West Mental Health NHS Foundation Trust
Prof lan Anderson

Dr David O’Driscoll

Dr Natalie Robbins

Lancashire Care NHS Foundation Trust
Dr Graham Ash

Dr Imran Chaudhry

Dr Venu Duddu

Dr Paul Reed

Dr Stephan Van Wyk

Dr Adarsh Vohra

Dr Zukiswa Zingela

Leeds Partnerships NHS Foundation Trust
Dr Tarig Mahmood

Mersey Care NHS Trust
Dr Heidi Diedricks

Dr Mohammad A Faizal
Dr James McCarthy
Prof. Richard Morriss

South Region
Berkshire Healthcare NHS Foundation Trust
Dr David Briess
Dr Alfonso Ceccherini-Nelli
Dr Elizabeth Clifford,
Dr Robert Croos
Dr Jane Da Rosa Davis
Dr Lalitha De Silva
Dr Savitha Eranti
Dr Rafi Mahmoud
Dr Anil Maurya
Dr Peter Partovi-Tabar
Dr Yousuf Rahimi
Dr Jacqueline Tuson

Birmingham and Solihull Mental Health NHS Foundation Trust
Dr Jayne Greening

Coventry and Warwickshire Partnership NHS Trust
Dr Colin Campbell

Dr Jasdey Singh Grewal

Dr Ashok Kumar

Dr Dieter Schultewolter



Hampshire Partnership NHS Trust
Dr David Baldwin

Dr Nick Best

Dr Nicola Herod

Dr Richard Polson

Dr Charles Shawcross

Isle Of Wight NHS PCT
Dr Umama Khan

Northamptonshire Healthcare NHS Trust
Dr Nadim Almoshmosh

Dr Mamdouh EI-AdI

Dr Chandrashekar Rao

Dr Bryan Timmins

Oxford and Buckinghamshire NHS Foundation Trust
Dr Mary-Jane Attenburrow
Dr Rob Bale

Dr Sandeep Bansal

Dr Zubin Bhagwagar

Dr Ali Carre

Dr Julia Cartright

Dr Julie Chalmers

Dr Apa Chisuse

Dr Phil Davison

Dr David Elwell

Dr Seena Fazel

Dr David Geaney

Prof John Geddes

Prof. Guy Goodwin

Dr Simon Hampson

Prof. Paul Harrison

Dr Emma Henderson

Dr Sophie Johnson

Dr Christopher Massey

Dr Alan Ogilvie

Dr Denis O'Leary

Dr Catherine Oppenheimer
Dr Michael Orr

Dr Digby Quested

Dr Peter Sargent

Dr Philip Wilkinson

Oxfordshire Learning Disability NHS Trust
Dr Tafazul Hussain

Worcestershire Mental Health Partnership NHS Trust
Dr Steve Franklin

Dr John King

Dr Janet White

South West Region

Avon and Wiltshire Mental Health Partnership NHS Trust
Dr Ourania Anagnosti

Dr Bill Bruce-Jones

Dr Jonathan Evans

Dr Geoffrey Woodin

Cardiff and Vale NHS Trust

19



Dr George Kirov

Cornwall Partnership NHS Trust
Dr Richard Laugharne

Devon Partnership NHS Trust
Dr Andrew E Blewett

Dr Subhash Gupta

Dr Bharat Saluja

Northern Ireland

Belfast City Hospital Trust
Dr Chris Kelly

Causeway Health and Social Services Trust
Dr Timothy Leeman

Down Lisburn Health and Social Services Trust
Dr Mark Macauley
Dr Deidre Shields

Scotland

France

Italy

USA

Glasgow

Dr Jacqui Anderson
Dr Alison McRae
Dr Mark Taylor

NHS Lothian

Dr Lucy Carrick
Dr Elizabeth Hare
Dr Diana Morrison

CHU Sainte-Marguerite, Marseilles
Professeur Jean-Michel Azorin
Dr Muriele Maurel

Rennes

Dr Jacques Derouet
Dr Natalie le Garzic
Prof. Bruno Millet

Bordeaux
Dr Tiphaine Droulout
Dr Chantal Henry

Paris
Professeur Marion Leboyer
Dr Alexandre Meary

Verona

Dr Corrado Barbui

Dr Andrea Cipriani

Dr Giuseppe Imperadore
Prof. Michele Tansella

Massachussetts General Hospital, Boston,
Dr Michael Ostacher

20



Dr Gary Sachs

*Correspondence to: Professor John R Geddes, Oxford Clinical Trials Unit for
Mental lliness, Department of Psychiatry, Oxford, OX3 7JX UK

Tel: +44 1865 226480
Fax: +44 1865 793101
Email:  john.geddes@psych.ox.ac.uk

21



References

1.

10.

11.

12.

Muller-Oerlinghausen B, Berghofer A, Bauer M. Bipolar Disorder. Lancet
2002; 359(9302):241-247.

Murray CJ, Lopez AD. Global mortality, disability, and the contribution of
risk factors: Global Burden of Disease Study. Lancet 1997;
349(9063):1436-1442.

American Psychiatric Association. Practice guideline for the treatment of
patients with bipolar disorder (revision). Am J Psychiatry 2002; 159(4
Suppl):1-50.

Goodwin GM. Evidence-based guidelines for treating bipolar disorder:
revised second edition—recommendations from the British Association for
Psychopharmacology. Journal of Psychopharmacology OnlineFirst,
published on March 27, 2009 as doi:10.1177/0269881109102919.

National Collaborating Centre for Mental Health. Bipolar Disorder: The
management of bipolar disorder in adults, children and young people, in
primary and secondary care 2005 ww.nice.org.uk/page.aspx?0=278260

Geddes JR, Burgess S, Hawton K, Jamison K, Goodwin GM. Long-term
lithium therapy for bipolar disorder: systematic review and meta-analysis
of randomized controlled trials. Am J Psychiatry 2004; 161(2):217-222.

Cipriani A, Pretty H, Hawton K, Geddes JR. Lithium in the prevention of
suicidal behaviour and all-cause mortality in patients with mood disorders:
a systematic review of randomised trials. Am J Psychiatry. 2005; 162 (10):
1805-1819

Soares-Weiser K, Bravo Vergel Y, Beynon S et al. A systematic review
and economic model of the clinical effectiveness and cost-effectiveness of
interventions for preventing relapse in people with bipolar disorder. Health
Technology Assessment 2007; 11(39):1-226.

Fenn HH, Robinson D, Luby V et al. Trends in pharmacotherapy of
Schizoaffective and bipolar affective disorders: a 5-year naturalistic study.
Am J Psychiatry 1996; 153(5):711-713.

Sanderson DR. Use of mood stabilizers by hospitalized geriatric patients
with bipolar disorder. Psychiatr Serv 1998; 49(9):1145-1147.

Citrome L, Levine J, Allingham B. Utilization of valproate: extent of
inpatient use in the New York State Office of Mental Health. Psychiatr Q
1998; 69(4):283-300.

Blanco C, Laje G, Olfson M, Marcus SC, Pincus HA. Trends in the
Treatment of Bipolar Disorder by Outpatient Psychiatrists. American
Journal of Psychiatry 2002; 159(6):1005-1010.

22



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

MacRitchie K, Geddes JR, Scott J, Haslam D, de Lima M, Goodwin G.
Valproate for acute mood episodes in bipolar disorder. Cochrane
Database Syst Rev 2004;(4):CD004052.

Macritchie KA, Geddes JR, Scott J, Haslam DR, Goodwin GM. Valproic
acid, valproate and divalproex in the maintenance treatment of bipolar
disorder. Cochrane Database Syst Rev 2001;(3):CD003196.

Williams RS, Cheng L, Mudge AW, Harwood AJ. A common mechanism
of action for three mood-stabilizing drugs. Nature 2002; 417(6886):292-
295.

Freeman MP, Stoll AL. Mood stabilizer combinations: a review of safety
and efficacy. Am J Psychiatry 1998; 155(1):12-21.

Geddes J, Goodwin G. Bipolar disorder: clinical uncertainty, evidence-
based medicine and large-scale randomised trials. British Journal of
Psychiatry 2001; 178:S191-S194.

Zarate J, Singh J, Manji HK. Cellular Plasticity Cascades: Targets for the
Development of Novel Therapeutics for Bipolar Disorder. Biological
Psychiatry 2006; 59(11):1006-1020.

Kemp DE, Gao K, Ganocy SJ et al. A 6-month, double-blind, maintenance
trial of lithium monotherapy versus the combination of lithium and
divalproex for rapid-cycling bipolar disorder and Co-occurring substance
abuse or dependence. J Clin Psychiatry 2009; 70(1):113-121.

Geddes JR, Rendell JM, Goodwin GM. BALANCE: a large simple trial of
maintenance treatment for bipolar disorder. World Psychiatry 2002; 1:48-
51.

Rendell JM, Juszczak E, Hainsworth J et al. Developing the BALANCE
trial - the role of the pilot study and start-up phase. Bipolar Disord 2004;
6(1):26-31.

Lang JM. The use of a run-in to enhance compliance. Stat Med 1990; 9(1-
2):87-93.

American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders (Fourth edition). 3 ed. Washington,DC: APA; 1994.

Suppes T, Baldessarini RJ, Faedda GL, Tohen M. Risk of recurrence
following discontinuation of lithium treatment in bipolar disorder. Archives
of General Psychiatry 1991; 48(12):1082-1088.

Jones SH, Thornicroft G, Coffey M, Dunn G. A brief mental health outcome

scale-reliability and validity of the Global Assessment of Functioning
(GAF). Br J Psychiatry 1995; 166(5):654-659.

23



26.

27.

28.

29..

30

31.

32.

33.

34.

35.

36.

37.

38.

Kind P. The Euroqol instrument: an index of health realted quality of life.
In: Spilker B, editor. Quality of Life and Pharmacoeconomics in Clinical
Trials. 2nd ed. Philadelphia: Lippincott-Raven Publishers; 1996.

Stephenson BJ, Rowe BH, Haynes RB, Macharia WM, Leon G. Is this
patient taking the treatment as prescribed? JAMA 1993; 269(21):2779-
2781.

StataCorp. 2007. Stata Statistical Software: Release 10. College Station,
TX: StataCorp LP

Findling RL, McNamara NK, Youngstrom EA et al. Double-blind 18-month
trial of lithium versus divalproex maintenance treatment in pediatric bipolar
disorder. J Am Acad Child Adolesc Psychiatry 2005; 44(5):409-417.

. Calabrese JR, Shelton MD, Rapport DJ, Youngstrom EA, Jackson K, Bilali

S, Ganocy SJ, Findling RL. A 20-month, double-blind, maintenance trial of
lithium versus divalproex in rapid-cycling bipolar disorder Am J Psychiatry.
2005 Nov;162(11):2152-61

Cook RJ, Sackett DL. The number needed to treat: a clinically useful
measure of treatment effect. BMJ 1995; 310(6977):452-454.

Merikangas KR, Akiskal HS, Angst J et al. Lifetime and 12-Month
Prevalence of Bipolar Spectrum Disorder in the National Comorbidity
Survey Replication. Archives of General Psychiatry 2007; 64(5):543-552.

Pablos MA, Barr RG, Shea S. Run-in periods in randomized trials:
implications for the application of results in clinical practice. JAMA 1998;
279(3):222-225.

Goodwin GM, Bowden CL, Calabrese JR et al. A pooled analysis of 2
placebo-controlled 18-month trials of lamotrigine and lithium maintenance
in bipolar | disorder. J Clin Psychiatry 2004; 65(3):432-441.

Sachs GS, Nierenberg AA, Calabrese JR et al. Effectiveness of Adjunctive
Antidepressant Treatment for Bipolar Depression. N Engl J Med 2007;
356(17):1711-1722.

Ostacher MJ, Nierenberg AA, losifescu DV et al. Correlates of subjective
and objective burden among caregivers of patients with bipolar disorder.
Acta Psychiatr Scand 2008; 118(1):49-56.

Geddes JR, Calabrese JR, Goodwin GM. Lamotrigine for treatment of
bipolar depression: independent meta-analysis and meta-regression of
individual patient data from five randomised trials. The British Journal of
Psychiatry 2009; 194(1):4-9.

Meador KJ, Baker GA, Browning N et al. Cognitive Function at 3 Years

of Age after Fetal Exposure to Antiepileptic Drugs. N Engl J Med 2009;
360(16):1597-1605. .

24



Table 1. Patient characteristics at screening and randomisation

At screening

At randomisation

Characteristic Lithium Valproate Combination
(n=459) (n=110) (n=110) (n=110)
Number in region (%)
England
Central 43 (9) 7 (6) 10 (9) 9 (8)
East 19 (4) 4 (4) 2(1) 4 (4)
London 14 (3) 3(3) 3(3) 5(5)
North East 7(2) 2(2) 1(1) 2(2)
North West 59 (13) 13 (12) 14 (13) 9(8)
South 216 (47) 55 (50) 53 (48) 58 (53)
South West 33 (7) 9(8) 9(8) 9 (8)
Northern Ireland 5(1) 2(2) 1(1) 1(1)
Scotland 18 (4) 5(5) 6 (6) 3(3)
France 17 (4) 5(5) 5(5) 5(5)
USA 17 (4) 3(3) 4 (4) 3(3)
Italy 11(2) 2(2) 2(2) 2(2)
Number male (%) 219 (48) 57 (52) 55 (50) 56 (51)
Mean age (sd) 43.1 (13) 43.0 (12) 44.0 (13) 41.5 (13)
Median number of previous psychiatric admissions (range) 2 (0 to 30) 2 (0 to 20) 2 (0 to 30) 1.5 (0 to 20)
Nature of most recent episode Number (%)
Mania 223 (49) 58 (53) 57 (52) 57 (52)
Depression 170 (37) 32 (29) 40 (36) 39 (36)
Mixed 49 (11) 15 (14) 12 (11) 11 (10)
Cycling 17 (4) 5(5) 1(1) 3 (3)
Number with previous maintenance treatment with mood 340 (74) 82 (75) 84 (76) 81 (74)
stabilisers (%)
Number on current medication in addition to BALANCE
medication (%)
Other mood stabilisers 80 (17) 3(3) 6 (6) 9 (8)
Missing 0 1(1) 0 0
Antipsychotics 208 (45) 29 (26) 33 (30) 23 (21)
Missing 0 1(1) 0 0
Antidepressants 177 (39) 36 (33) 29 (26) 32 (29)
Missing 2(0.4) 0 0 0




Number in whom alcohol or substance abuse was considered to 38 (8) 8 (7) 8 (7) 10 (9)
be a clinically significant problem (%)
Median GAF (range) 80 (25 to 100) 80 (51 to 100) 80 (28 to 100)
(n=109)
Estimated adherence to lithium
71-90% 11 (10) 12 (11) 7 (6)
>90% 99 (90) 98 (89) 103 (94)
Estimated adherence to valproate
71-90% 11 (10) 14 (13) 8 (7)
>90% 98 (89) 96 (87) 102 (93)
Missing 1(1) 0 0
Median Health state (EuroQoL (EQ-5D)) (range) 70 (510 99) 70 (0 to 94) 65 (5 to 100)
(n=90) (n=94) (n=93)
Lithium blood levels at randomisation (Number (%))
Unknown 19 (17) 18 (16)
<0.4 7 (6) 8 (7)
0.4-0.6 28 (26) 36 (33)
0.6-0.8 31 (28) 38 (35)
0.8-1.0 23 (21) 10 (9)
>1.0 2(2) 0
Valproate dose (Number (%))
Unknown 0 1(1)
<750 3(3) 0
750-1250 55 (50) 48 (44)
1250 (recommended dose) 41 (37) 55 (50)
>1250 11 (10) 6 (6)
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FIGURE 1. Participant flow
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Figure 2 Time to event outcome measures
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Figure 3 Hazard ratios for the primary outcome on the basis of pre-
specified subgroups according to baseline characteristics of interest.

a.Combination therapy vs valproate semisodium

Primary outcome — time to first event

Hazard Ratio Number of events  p_ygjye*

0,
(admission / adjunctive medication for emerging (95% Cl) Valproate Combination
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OVERALL Unadjusted —_— 0.59 (0.42, 0.83) 76/110 59/110
Adjusted (minimisation factors) —_— 0.58 (0.41, 0.82) 76/110 59/110
Adjusted (continuous minimsation —_— 0.57 (0.40, 0.80) 76/110 59/110
factors)
T T T
2 5 20

Favours combination

b.Combination therapy vs lithium carbonate

Primary outcome — time to first event

Hazard Ratio

Favours valproate

Hazard Ratio  Number of events P-value*

(admission / adjunctive medication for emerging (95% CI) Lithium Combination
mood episode )

No previous psychiatric admissions 0.60 (0.32,1.12)  23/32 18/32 0.23
Previous psychiatric admissions _— 0.94 (0.61,1.45) 42/78 41/78

~ Most recent mood episode mania —_— 077 (050,1.18) 45/78 3771  qgp
Most recent mood episode non mania 0.92 (0.50,1.69) 20/32 22/39 '
Male e 0.87 (0.53, 1.45)  31/57 29/56 0.77

Female S 0.79(048,1.29) _ 34/53 30/%4 ...
Age =33 1.00 (0.51,1.97) 16/26 18/29
Age 34-43 0.63(0.32,1.23)  20/32 15/30 0.81
Age 44-52 0.80(0.39,1.64) 15/25 15/29

A2 e T T 0.89(0:40,1.97) 14727 122 ..

<2 previous psychiatric admissions
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Adjusted (minimisation factors) —_— 0.81(0.57,1.168)  65/110 59/110
Adjusted (continuous minimsation —_— 0.80 (0.57,1.15)  65/110 59/110
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T T T
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c. Lithium carbonate vs valproate semisodium

Primary outcome — time to first event

(admission / adjunctive medication for emerging Haz?rd Ratio Number of events P-value*
mood episode ) (95% CI) Lithium Valproate
No previous psychiatric admissions —_—T 0.86 (0.49, 1.54) 23/32 24/33 0.42
_Previous psychiatric admissions _________ - R I 0.65(043,0.98) 4278  S2/77 ..
Most recent mood episode mania e — 0.67 (0.45, 1.00) 45/78 49/70 0.60
Most recent mood episode non mania _ ——— N I 081(046,145) 20/32 27040 B
Male —_— 0.78 (0.48,1.27)  31/57  24/55 0.63
JFemale T S G O 066(0.42,1.03) __34/53 _42/55 ...
Age =33 - 0.79 (0.40, 1.57) 16/26 17/26
Age 34-43 A 0.60 (0.32, 1.11) 20/32 20/24 0.93
Age 44-52 —_— 0.66 (0.34, 1.29) 15/25  20/29 :
Age=52 - 0.73 (0.37, 1.46) 14/27 19/31
" <2 previous psychiatric admissions —_— 076 (0.47,1.23) 32/53  36/54 0.74
=2 previous psychiatric admission ______ - T 068(043,1.08)  33/57 40556 A
Previous maintenance Rx —_— 0.63 (0.43, 0.92) 47/82 60/84 0.14
No previous maintenance Rx —T*—> 1.13(0.57,2.21) 18/28 16/26
CSouth — 0.68 (0.48,0.96)  36/55  37/53 0.29
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Events whilst on trial Rx —_— 0.78 (0.55, 1.11) 58/110 71/110
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T T
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* Test for interaction
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Table 2: Clinical and safety outcomes

Outcome Combination Lithium Valproate
(N=110) (N=110) semisodium
(N=110)
New treatment for mood
episode
No. of patients with event (%) 59 (54) 65 (59) 76 (69)
Cox-model treatment
comparisons
Combination therapy
Hazard ratio (HR, 95% CI) 1 0.82 (0.58 to 1.17) 0.59 (0.42 t0 0.83)
P value 0.27 0.002
Adjusted HR* (95% ClI) 1 0.80 (0.57 to 1.15) 0.57 (0.40 to 0.80)
P value 0.23 0.001
Hospital admission
No. of patients with event (%) 16 (15) 22 (20) 25 (23)
Cox-model treatment
comparisons
Combination therapy
HR (95% CI) 1 0.70 (0.37 to 1.33) 0.59 (0.32to 1.11)
P value 0.28 0.10
Adjusted HR* (95% ClI) 1 0.72 (0.38 to 1.38) 0.51 (0.27 to 0.96)
P value 0.32 0.04
New treatment for mood
episode
No. of patients with event (%) 58 (53) 64 (58) 75 (68)
Cox-model treatment
comparisons
Combination therapy
HR (95% CI) 1 0.82 (0.57 to 1.17) 0.60 (0.42 t0 0.84)
P value 0.27 0.003
Adjusted HR* (95% CI) 1 0.80 (0.56 to 1.14) 0.57 (0.40 to 0.80)
P value 0.21 0.001
New treatment for mania
No. of patients with event (%) 30 (27) 40 (36) 49 (45)
Cox-model treatment
comparisons
Combination therapy
HR (95% CI) 1 0.67 (0.42 to 1.08) 0.51 (0.32 to 0.80)
P value 0.10 0.003
Adjusted HR* (95% ClI) 1 0.66 (0.41 to 1.07) 0.50 (0.31 to 0.79)
P value 0.09 0.003
New treatment for depression
No. of patients with event (%) 39 (36) 35 (32) 50 (46)
Cox-model treatment
comparisons
Combination therapy
HR (95% ClI) 1 1.12 (0.71 to 1.76) 0.70(0.46 to 1.07)
P value 0.63 0.10
Adjusted HR* (95% CI) 1 1.06 (0.67 to 1.67) 0.71 (0.46 to 1.08)
P value 0.81 0.11
Discontinuation of allocated
treatment
No. of patients with event (%) 47 (43) 49 (45) 44 (40)

31




Cox-model treatment

comparisons

Combination therapy

HR (95% CI) 1 0.93 (0.62 to 1.38) 1.02 (0.67 to 1.54)

P value 0.71 0.93

Adjusted HR* (95% ClI) 1 0.89 (0.60 to 1.34) 1.01 (0.67 to 1.53)

P value 0.58 0.95
Global assessment of
functioning

No. of patients responding at24 79 (72) 73 (66) 72 (66)
months (%)

Median at 24 months (s.d.) 79.3 (14.3) 80.2 (13.0)_ 78.3 (16.2)

P value*** 0.95 0.94
Deliberate self harm

Months follow-up 2413 2299 2366

Participants with at least one 4 2 5
episode DSH

Episode per month 0.0017 0.0009 0.0021

P value** 0.49 0.73
Quality of life — EQ-5D

No. of patients responding at 24 49 (45) 52 (47) 43 (39)
months (%)

Median at 24 months (5!, 95t 70 (28, 94) 65 (16, 92) 70 (35, 97)_
percentiles)

P value**** 0.14 0.27
Serious adverse events

No. of patients with SAE (%) 4 (4) 5(5) 7 (6)

P value***** 1.0 0.54

No. of patients with SAE 1(1) 0 (0) 0 (0)

thought to be related to trial
medication (%)

*Adjusted for sex (male, female), age at entry (continuous), number of
previous admissions (continuous), nature of most recent episode (mania,
non-mania), previous maintenance treatment with mood stabilisers (yes,
no)

** Comparison of incidence rates

***Repeated measures analysis of variance (combination vs.
monotherapy)

**** Analysis of covariance, adjusting for baseline health state
(combination vs. monotherapy)

*****Fisher’s exact test comparing proportions with SAE between
combination therapy and monotherapy
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