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ABSTRACT
Objective: To investigate whether early nonresponse to antipsychotic treatment 
of acute mania predicts treatment failure and, if so, to establish the best 
definition or criterion of an early nonresponse.

Data Sources: Short-term efficacy studies assessing antipsychotics that were 
submitted to the Dutch Medicines Evaluation Board during an 11-year period 
as part of the marketing authorization application for the indication of acute 
manic episode of bipolar disorder. Pharmaceutical companies provided their 
raw patient data, which enabled us to perform an individual patient data 
meta-analysis. 

Study Selection: All double-blind, randomized, placebo-controlled trials 
assessing the efficacy of antipsychotics for acute manic episode of bipolar 
disorder were included (10 trials).

Data Extraction: All patients with data available for completer analysis 
(N = 1,243), symptom severity scores on the Young Mania Rating Scale (YMRS) at 
weeks 0, 1, and 2 and at study end point (week 3 or 4).

Results: The a priori chances of nonresponse and nonremission at study end 
point were 40.9% (95% CI, 38.2%–43.6%) and 65.3% (95% CI, 62.0%–68.6%), 
respectively. Early nonresponse in weeks 1 and 2, defined by cutoff scores 
ranging from a ≤ 10% to a ≤ 50% reduction in symptoms compared to baseline 
on the YMRS, significantly predicted nonresponse (≤ 0% symptom reduction) 
and nonremission (YMRS score higher than 8) in week 3. The predictive value of 
early nonresponse (PVnr_se) at week 1 for both nonresponse and nonremission 
at study end point declined linearly with increasing cutoff scores of early 
nonresponse; nonresponse: 76.0% (95% CI, 69.7%–82.3%) for a ≤ 10% response 
to 48.7% (95% CI, 45.5%–51.9%) for a ≤ 50% response; nonremission: 92.2% 
(95% CI, 88.3%–96.1%) for a ≤ 10% response to 76.8% (95% CI, 74.4%–79.5%) 
for a ≤ 50% response. A similar linear decline was observed for increasing cutoff 
scores of early nonresponse at week 2 for nonresponse, but not for nonremission 
at end point: nonresponse 90.3% (95% CI, 84.6%–96.0%) for a ≤ 10% response to 
65.0% (95% CI, 61.4%–68.6%) for a ≤ 50% response; nonremission: 94.2% (95% 
CI, 89.7%–98.7%) for a ≤ 10% response and 93.2% (95% CI, 93.1%–95.1%) for 
a ≤ 50% response. Specific antipsychotic characteristics did not modify these 
findings at either time point (week 1: P = .127; week 2: P = .213).

Conclusions: When patients fail to respond early (1–2 weeks) after the initiation 
of antipsychotic treatment for acute mania, clinicians should reconsider their 
treatment choice using a 2-stage strategy.
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Acute manic episodes of bipolar disorder 
cause patients severe emotional turmoil. 

These episodes may result in excess morbidity and 
even mortality.1–4 The aim of acute treatment is 
to rapidly reduce symptom severity in an attempt 
to counteract these risks. Contrary to what was 
earlier believed, first-5–7 and second-generation8–10 
antipsychotics have an antimanic effect soon after 
treatment initiation.11 This response profile makes 
it important to establish whether patients who do 
not have an early response ultimately respond 
to treatment. This issue has been investigated in 
small studies of 112 or 2 antipsychotic agents.13,14 
In a pooled post hoc analysis, Szegedi et al14 
state that lack of improvement in the first week 
of treatment was significantly associated with a 
lack of improvement at study end point. Kemp et 
al12 also found that manic patients treated with 
an antipsychotic without sufficient improvement 
(< 25% symptom reduction) at week 1 were 
less likely to reach response or remission by 
week 3. Similar findings have been reported 
in patients treated with an antidepressant for 
bipolar depression or major depressive disorder 
(MDD).15–18 With regard to bipolar depression, 
Kemp et al15 found that the absence of early 
improvement was a highly reliable predictor of 
eventual nonresponse. For MDD, Nierenberg and 
colleagues18 found in 1995 that absence of early 
improvement after 3 weeks of antidepressant 
treatment reliably predicted nonresponse and 
nonremission at study end point. This result was 
recently confirmed by Kudlow et al,19 who found 
a high negative predictive value of nonresponse to 
antidepressants at weeks 2–4 for treatment success 
at end point.

Due to limited knowledge about the early 
response (or lack thereof) to antipsychotics, 
current guidelines do not provide consensus about 
how and when to determine whether treatment 
for acute mania is effective.20 Most guidelines 
propose a period of 2 weeks in which to decide 
whether to interrupt, switch, or continue current 
medication,20,21 although a 1-week period has also 
been found to be long enough to assess whether a 
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patient responds to antipsychotic treatment.12,14 Surprisingly, 
the National Institute for Health and Care Excellence (NICE) 
guideline on bipolar disorder does not propose a time 
period at all.22 To increase our knowledge on how to predict 
whether patients with acute mania will respond to treatment, 
our aims were to investigate whether an early nonresponse 
to antipsychotic treatment is predictive of a later lack of 
response or remission and, if so, which criterion of an early 
nonresponse is the best predictor of later treatment failure.

METHODS

Selection of Studies
We included all short-term efficacy studies assessing 

antipsychotics that were submitted to the Dutch Medicines 
Evaluation Board during an 11-year period as part of the 
marketing authorization application for the indication 
of acute manic episode of bipolar disorder. All studies 
were double-blind, randomized, placebo-controlled trials 
involving patients with a DSM-IV–diagnosed acute manic 
episode of bipolar disorder. Pharmaceutical companies 
provided their raw patient data, which enabled us to perform 
an individual patient data meta-analysis.

The studies investigated 5 different antipsychotics; active 
antipsychotic comparators were included and analyzed 
as treatment. To protect the interests of participating 
companies, no drug names are mentioned. We restricted 
the analyses to the data of patients who were prescribed 
medication in an effective dose according to the Summary 
of Product Characteristics (SmPC) if the drug had been 
granted a license for the treatment of an acute manic 
episode; if the drug had not been granted a license for this 
indication, expert consensus was established on the effective 
dose, mainly based on the doses mentioned in the SmPC for 
related disorders.

Assessments
The Young Mania Rating Scale (YMRS), an interview-

based questionnaire, was used to assess the severity of 
the acute manic episode of bipolar disorder. The YMRS 
comprises 11 items: 7 items scored on a 0–4 scale and 4 
items scored on a 0–8 scale. Total scores range from 0 (no 
symptoms) to 60 (most severe symptoms).23

To identify the best definition of early nonresponse 
and when to assess it, we used different cutoff scores for 
nonresponse (≤ 10%, ≤ 15%, ≤ 20%, ≤ 25%, ≤ 30%, ≤ 35%, 

≤ 40%, ≤ 45%, and ≤ 50% reduction in the YMRS score 
compared to baseline) measured at weeks 1 and 2 after 
treatment initiation and calculated whether these scores were 
predictive of subsequent treatment nonresponse (defined as 
≤ 50% reduction in YMRS score at study end point compared 
with baseline) or nonremission (YMRS score > 8 at end 
point). The definitions of response and remission are based 
on the Task Force Report of the International Society for 
Bipolar Disorders (ISBD), because there is no consensus 
about these terms in the European Medicines Agency (EMA) 
Committee for Proprietary Medicinal Products (CPMP) 
guideline on the clinical investigation of medicinal products 
for the treatment and prevention of bipolar disorder.24,25 The 
study end point was 3 weeks after the baseline measurement. 
This is the time point recommended by the CPMP guideline 
for investigating the short-term efficacy of drugs for use in 
the acute manic episodes of bipolar disorder.24 If outcome 
data at week 3 were missing, we used data at week 4, if 
available.

Statistical Analysis
Analyses were restricted to the treatment groups, since 

our study objective was to determine the predictive value 
of early nonresponse to the antipsychotic treatment of 
acute mania. Results of similar analyses from the placebo 
groups are presented briefly in Supplementary eTable 1. Two 
different analyses were considered: (1) an intention-to-treat 
(ITT) analysis including all patients with data available 
at least for week 0 and study end point (N = 1,264) and 
(2) a completer analysis including only patients with data 
available for week 0, week 1, week 2, and study end point 
(N = 1,243). Because the difference between these 2 study 
groups was only 21 patients, we decided to provide data for 
the completer analysis (N = 1,243).

To answer the first research question “Is an early 
nonresponse to antipsychotic treatment predictive of a later 
lack of response or remission?” we used individual patient 
data to calculate treatment response at 1 and 2 weeks. To 
identify the most adequate criterion of early nonresponse, we 
calculated the predictive value for treatment failure (PVnr_

se) of each cutoff score for early nonresponse. The PVnr_se 
was defined as the probability that early nonresponders 
become nonresponders or nonremitters at study end point, 
ie, PV (nonresponse or nonremission at end point / early 
nonresponse).

To assess the potential effect of differences in antipsychotics 
on response and remission rates, we performed 2 multilevel 
mixed-effects logistic regression analyses with a random 
intercept for study and performed a likelihood ratio test to 
investigate the effect of specific antipsychotics on response 
and remission.

RESULTS

Study Characteristics
Data were analyzed from 10 studies involving 2,666 

patients, of which 1,908 patients met criteria per the 
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 ■ Although antipsychotics are the first-line treatment for an 
acute manic episode of bipolar disorder, success rates are 
not very high.

 ■ Nonresponse to antipsychotic treatment after 1 or 
2 weeks is a strong predictor of nonresponse and 
nonremission after 3 to 4 weeks.

 ■ Therefore, existing antipsychotic treatments of acute 
mania should be seriously reconsidered in the case of 
nonresponse after 1 or 2 weeks.
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completer analyses. Of these patients, 1,243 were treated 
with antipsychotics. Their mean (SE) age was 39.79 (12.11) 
years, mean (SE) body mass index (BMI) was 26.81 (6.08), 
and mean (SE) severity score at baseline was 30.02 (6.62); 
47% of patients were women. The included patients were 
59.9% white, 10.0% African American, and 11.2% Asian, 
and 18.9% patients were another ethnic background (Table 
1).

Effect of Early Nonresponse Cutoff Scores  
on Treatment Failure

The a priori chances of nonresponse and nonremission 
were 40.9% (95% CI, 38.2%–43.6%) and 65.3% (95% CI, 
62.0%–68.6%), respectively. Table 2 and Figure 1A and 
1B show that the predictive value of early nonresponse 
at weeks 1 and 2 for treatment nonresponse at end point 
(PVnr_se) decreased linearly with increasing cutoff score 
for early nonresponse at week 1 and week 2. Table 3 and 
Figure 1A and 1B show that a similar linear decreasing 
pattern was observed for the prediction of nonremission 
by increasing early nonresponse cutoffs at week 1, whereas 
early nonresponse cutoffs at week 2 were not related to 
nonremission at end point due to the overall very high 
nonremission rates (ceiling effect). More patients at week 
1 than at week 2 met the definition of nonresponse/
nonremission at end point, regardless of the cutoff score 

Table 1. Patient and Study Characteristics of Completers per Studya

 
Study

No. of Patients,
Treatment/

Placebo
Studied

Compound ACb
Age, y

Mean (SE)
BMI,

Mean (SE) Female, % Ethnicity, %
YMRS Baseline,  

Mean (SE) Region Visits, wkc

 1 161/72 A E 43.48 (12.95) 25.73 (4.45) 64 White, 74.7; Asian, 9.0; 
Other 16.3

32.70 (6.08) Europe, Other 0, 0.5, 1, 
2, 3

 2 101/77 A … 39.76 (13.11) 23.51 (5.62) 42 White, 51.1; Asian, 48.9 33.50 (6.76) Europe, Other 0, 0.5, 1, 
2, 3

 3 101/86 B … 35.06 (11.80) 36 African American, 0.5; 
Asian, 95.5

36.76 (8.02) Other 0, 0.5, 1, 
2, 3

 4 204/89 B E 39.86 (12.79) 46 White, 60.8; Asian, 36.9; 
Other, 2.4

31.69 (6.81) Europe, Other 0, 1, 2, 3

 5 50/32 B … 38.49 (11.56) 49 White, 67.1; African 
American, 22.0; 
Other, 11.0

27.79 (4.58) United States 0, 0.5, 1, 
2, 3

 6 147/73 C … 39.40 (11.51) 28.23 (6.96) 49 White, 47.7; African 
American, 21.8; Asian, 
30.0; Other, 0.5

27.76 (4.92) Europe, United 
States, Other

0, 0.3, 0.5, 
1, 2, 3

 7 290/62 C A 40.35 (10.86) 27.78 (6.52) 45 White, 71.0; African 
American, 19.3; Asian, 
9.1; Other, 0.6

26.82 (4.67) Europe, United 
States, Other

0, 0.3, 0.5, 
1, 2, 3

 8 107/121 C … 40.29 (11.10) 27.61 (6.46) 50 White, 79.4; African 
American, 16.7; Asian, 
3.5; Other, 0.4

26.61 (5.41) Europe, United 
States, Other

0, 0.3, 0.5, 
1, 2, 3

 9 42/24 D … 36.94 (11.05) 52 White, 80.3; African 
American, 15.2; 
Other, 4.5

27.21 (6.22) United States 0, 1, 2, 3

10 40/29 D … 39.23 (11.32) 48 White, 81.2; African 
American, 11.6; 
Other, 7.2

28.74 (6.11) United States 0, 1, 2, 3

Total 1,908 39.73 (12.05) 28.81 (6.32) 48 White, 59.9; African 
American, 10.0; Asian, 
11.2; Other, 18.9

30.09 (6.87)

aPatient characteristics based on treatment group only.
bActive comparator (AC) in study.
cVisits per protocol per week.
Symbol: … = not applicable.
Abbreviations: BMI = body mass index, SE = standard error, YMRS = Young Mania Rating Scale.

Table 2. Effect of Early Nonresponse on Response Outcome 
of Antipsychotic Treatment (Ntotal = 1,243)

Criterion for Nonresponse
(% reduction in symptoms)

Nonresponse

N Cumulative %a PVnr_se, %b 95% CIc

Week 1
≤ 10 179 14.4 76.0 69.7–82.3
≤ 15 270 21.7 74.8 69.6–80.0
≤ 20 359 28.9 70.5 65.8–75.2
≤ 25 470 37.8 64.9 60.6–69.2
≤ 30 574 46.2 59.8 55.8–63.8
≤ 35 694 55.8 56.8 53.1–60.5
≤ 40 785 63.2 53.4 49.9–56.9
≤ 45 854 68.7 51.1 47.7–54.5
≤ 50 912 73.4 48.7 45.5–51.9

Week 2
≤ 10 103 8.3 90.3 84.6–96.0
≤ 15 142 11.4 86.6 81.0–92.2
≤ 20 183 14.7 85.8 80.7–90.9
≤ 25 243 19.5 85.2 80.7–89.7
≤ 30 307 24.7 82.7 78.5–86.9
≤ 35 390 31.4 80.3 76.4–84.2
≤ 40 464 37.3 76.5 72.6–80.4
≤ 45 577 46.4 70.0 66.3–73.7
≤ 50 688 55.3 65.0 61.4–68.6

aCumulative % of N/Ntotal.
bPVnr_se (%) = predictive value of early nonresponse on nonresponse at 

study end point.
c95% CI of PVnr_se (%) for nonresponse.
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used, whereas the predictive value of nonresponse at week 
1 for treatment failure was lower than that at week 2 (Tables 
2 and 3).

For example, in week 1, early nonresponse defined as a 
≤ 10% reduction in YMRS score resulted in a PVnr_se of 76.0% 
(95% CI, 69.7%–82.3%; N = 179) for nonresponse, whereas 
early nonresponse defined as a ≤ 25% reduction in YMRS 
score resulted in a PVnr_se of 64.9% (95% CI, 60.6%–69.2%; 
N = 470), and nonresponse defined as a ≤ 50% reduction in 
YMRS score resulted in a PVnr_se of 48.7% (95% CI, 45.5%–
51.9%; N = 912) (Table 2). Similarly, for nonremission at end 
point, week 1 early nonresponse defined as a ≤ 10% reduction 
in YMRS score resulted in a PVnr_se of 92.2% (95% CI, 
88.3%–96.1%; N = 179), whereas early nonresponse defined 
as a ≤ 25% reduction in YMRS score resulted in a PVnr_se of 
87.4% (95% CI, 84.4%–90.4%; N = 470), and nonresponse 
defined as a ≤ 50% reduction in YMRS score resulted in a 
PVnr_se of 76.8% (95% CI, 74.4%–79.5%; N = 912). Contrary, 
in week 2, the PVnr_se was 94.2% (95% CI, 89.7%–98.7%; 
N = 103) for early nonresponse defined as a ≤ 10% reduction 

in YMRS score, 93.4% (95% CI, 90.3%–96.5%; N = 243) for 
early nonresponse defined as a ≤ 25% reduction in YMRS 
score, and 93.2% (95% CI, 91.3%–95.1%; N = 660) for early 
nonresponse defined as a ≤ 50% reduction in YMRS score 
(Table 3). The positive predictive values for early response at 
week 1 and week 2 and the positive and negative predictive 
values for the placebo group are presented in Supplementary 
eTables 1 and 2, respectively.

Optimal Combination of Cutoff Score  
for Early Nonresponse and Time Point

The most adequate criterion for early nonresponse could 
not be determined because of the linear relationship between 
cutoff score and PVnr_se and the linear relationship between 
the cutoff score and the number of patients who met criteria 
for nonresponse or nonremission (Figure 1A and 1B). To 
illustrate the potential effect of a change in treatment strategy 
based on early nonresponse, we provide a brief example, 
defining early nonresponse as a ≤ 25% reduction in YMRS 
score in week 1 and a ≤ 50% reduction in YMRS score in 
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Figure 1. Predictive Value of Early Nonresponse for Nonresponse and Nonremission at 
Study End Point (PVnr_se)

A. Nonresponse at Week 1

B. Nonresponse at Week 2
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Table 3. Effect of Early Nonresponse on Remission of 
Antipsychotic Treatment (Ntotal = 1,243)

Criterion for Nonresponse
(% reduction in symptoms)

Nonremission

N Cumulative %a PVnr_se, %b 95% CIc

Week 1
≤ 10 179 14.4 92.2 88.3–96.1
≤ 15 270 21.7 91.9 88.6–95.2
≤ 20 350 28.2 90.5 87.4–93.6
≤ 25 470 37.8 87.4 84.4–90.4
≤ 30 574 46.2 84.7 81.8–87.6
≤ 35 694 55.8 84.3 81.6–87.0
≤ 40 786 63.2 81.0 78.3–83.7
≤ 45 854 68.7 78.9 76.2–81.6
≤ 50 912 73.4 76.8 74.4–79.5

Week 2
≤ 10 103 8.3 94.2 89.7–98.7
≤ 15 142 11.4 91.5 86.9–96.1
≤ 20 183 14.7 91.8 87.8–95.8
≤ 25 243 19.5 93.4 90.3–96.5
≤ 30 307 24.7 93.2 90.4–96.0
≤ 35 390 31.4 93.6 91.2–96.0
≤ 40 464 37.3 93.3 91.0–95.6
≤ 45 577 46.4 93.1 91.0–95.2
≤ 50 660 53.1 93.2 91.3–95.1

aCumulative % of N/Ntotal.
bPVnr_se (%) = predictive value of early nonresponse on nonremission at 

study end point.
c95% CI of PVnr_se (%) for nonremission.

week 2 for nonresponse at study end point. These cutoff 
scores have been used in previous studies.12–14

The a priori chance of nonresponse at study end point was 
40.9%. At week 1, a nonresponder (≤ 25% reduction in YMRS 
score) had a 64.9% chance of treatment failure, resulting 
in an increase in the PVnr_se of 24.0%. A clinician can now 
decide to change the existing treatment (eg, dose elevation, 
adjuvant medication) or switch to another medication. If the 
patient is switched to another antipsychotic, he or she again 
has an a priori chance of treatment failure of 40.9%. Overall, 
when switched to an alternative antipsychotic treatment, 
this patient now has “only” a 40.9 × 40.9 = 16.7% chance of 
treatment failure. Patients who do not meet the definition for 
nonresponse should be reevaluated in week 2. If the criterion 
for nonresponse (≤ 50%) is met in week 2, there again is a 
64.9% chance of nonresponse at study end point.

Effect of Type of Antipsychotic
Potential differences in the type of antipsychotic used 

did not affect our findings. When nonresponse in week 1 
(defined as ≤ 25% reduction in YMRS score) was entered 
in a multilevel mixed-effects logistic regression analyses 
with a random intercept for study, the likelihood ratio test 
(LRχ2

8) = 12.60, P = .127. For nonresponse in week 2 (≤ 50% 
reduction in YMRS score), LRχ2

8 = 10.80, P = .213.

DISCUSSION

The aim of this study was to investigate whether a lack 
of response to antipsychotic treatment after 1 or 2 weeks 
predicts future treatment failure and to determine the 
optimal criterion (cutoff score to define nonresponse, 
measured at 1 or 2 weeks) for prompting reevaluation of 

treatment choices. We found early nonresponse at weeks 1 
and 2, defined as a ≤ 10% to a ≤ 50% reduction in symptom 
scores from baseline, respectively, to be a significant and 
clinically relevant predictor of treatment failure in terms of 
both nonresponse and nonremission. At both 1 and 2 weeks, 
the predictive value for treatment failure (PVnr_se) and the 
number of patients meeting criteria for nonresponse were 
linearly related to the cutoff score. A higher cutoff score (eg, 
≤ 50% vs ≤ 10% reduction in symptom score) resulted in a 
lower PVnr_se and an increased number of patients meeting 
criteria for nonresponse (weeks 1 and 2) and nonremission 
(week 1). Because of this linear relationship, we could not 
determine the best combination of criteria (cutoff score 
and evaluation in week 1 or 2) for prompting treatment 
reconsideration. However, our data do suggest that if patients 
fail to improve after 1 or 2 weeks of antipsychotic treatment 
for acute manic episodes, clinicians should reconsider a 
change in treatment strategy.

Although this may not seem surprising, this finding may 
have important clinical implications and could be helpful for 
clinicians when deciding on treatment strategy; waiting for a 
treatment response might not be the best strategy, especially in 
outpatients and patients with serious self-defeating behaviors 
(eg, money spending, promiscuity) or lack of support from 
their social network. However, the question remains, How 
long should one wait to change treatment strategy? Two 
considerations are important: (1) A very poor response in 
week 1 (eg, ≤ 10% symptom reduction) increases the chance 
of nonresponse at end point from 41% to 76% and may call 
for an immediate change in treatment strategy, whereas a 
weak response in week 1 (≤ 50%) only increases the chance 
of nonresponse at end point from 41% to 49%, and, thus, 
an immediate change in treatment strategy is not needed; 
and (2) potential nonresponders can still be identified in 
week 2 with very high predictive power. Therefore, a 2-stage 
follow-up strategy, with monitoring of illness severity in 
weeks 1 and 2 after treatment initiation is recommended 
in patients with acute mania. For remission, these data look 
rather different; a very poor response in week 1 increases 
the chance of nonremission from 65% to 92%, whereas a 
weak response increases the chance of nonremission to 
77%. One may conclude either that any nonresponse calls 
for immediate change in treatment strategy or that remission 
in such a short term is not a realistic treatment goal. We feel 
that the latter conclusion is clinically more accurate.

Our findings are in line with those of earlier studies on 
early nonresponse and the prediction of outcome in acute 
mania. For example, Ketter et al13 found a significant early 
treatment response with ziprasidone at day 4 after treatment 
initiation. Subsequently, Kemp et al12 and Szegedi et al14 
studied 2 different antipsychotics and found that, at week 1 
(≤ 25% symptom reduction), the negative predictive values 
for nonresponse were 75% in Kemp et al12 and 67% and 80% 
in Szegedi et al,14 whereas the negative predictive values 
for nonremission at week 2 were 95% and 85% and 76%, 
respectively. These findings are very similar to our findings 
of the negative predictive values for early nonresponse 
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(≤ 25% symptom reduction) for nonresponse (65%) and for 
nonremission (87%).

One of the strengths of our study is that we conducted 
an individual patient data meta-analysis of 5 different 
antipsychotic drugs and were able to include 1,243 patients 
for complete case analyses. We now know that the type 
of drug does not modify the effect of early nonresponse 
on treatment success or failure, and, thus, findings can be 
generalized to all antipsychotics. Furthermore, contrary to 
Szegedi and colleagues,14 we were also able to assess early 
nonresponse rates in week 2 and therefore could assess the 
most parsimonious time frame (1 or 2 weeks) to reconsider 
antipsychotic treatment. Considering these strengths, our 
findings could help to promote agreement in the psychiatric 
field about the recommendation of the most adequate time 
frame to reconsider antipsychotic treatment in patients 
with acute mania.20 Most guidelines (eg, the guideline of 
the World Federation of Societies of Biological Psychiatry 
[WFSBP] and the Dutch Guideline for Bipolar Disorder) now 
recommend a time frame of 2 weeks,21,26 although 1 recent 
guideline does not make any recommendation at all (NICE 
guideline).22 In contrast, most of the empirical literature 
recommend 1 week.12–14 We recommend a 2-stage strategy, 
taking into account the level of nonresponse in weeks 1 and 
2 and the need to achieve a rapid improvement in patients’ 
symptoms, given the nature of the manic behavior and the 
presence or absence of a support network.

This study had some limitations. The first limitation 
is that our study end point at 3 or 4 weeks could have led 
to an overestimation of nonresponse and nonremission 
rates, since some patients may take longer to achieve 
symptom reduction or remission.27 With a priori chances of 
nonresponse and nonremission at study end point of 40.9% 
and 65.3%, respectively, one could argue that treatment for 
3 weeks may be too short to assess efficacy and that longer 
study periods are needed to test the efficacy of treatments 
for an acute manic episode. However, our end point is in 
accordance with the EMA CPMP guideline on the clinical 
investigation of medicinal products for the treatment and 
prevention of bipolar disorder.24 Nevertheless, we think 
that future studies are needed to predict nonresponse and 

nonremission at week 6, week 8, or even later. Second, 
our study was a post hoc analysis of existing randomized 
controlled trials, suggesting that early nonresponse can 
be used to predict nonresponse and nonremission at end 
point and that early nonresponse could be used for timely 
switches in treatment strategy. However, future prospective 
studies using the switching recommendations are needed 
to test the predictive validity of these recommendations 
in clinical practice. Third, it has to be emphasized that our 
findings were based only on efficacy results and did not 
take into account tolerability, patient compliance, and/or 
patient preference.28 Unfortunately, we had no data on these 
variables. However, we do not think that these potential 
reasons for early nonresponse would change our conclusions 
with regard to the right time to consider switching to another 
treatment strategy.

Lastly, if patients do not respond to antipsychotic 
treatment, clinicians should consider changing the drug 
used. The next questions are, Which changes are likely to 
be most effective in these patients? and How should the 
changes be implemented? There is little evidence with regard 
to resistance to treatment for episodes of acute mania, and 
although switching antipsychotic medication in patients 
with acute mania is common clinical practice, little is known 
about the best switching strategy (eg, abrupt switch, cross-
taper switch, and plateau cross-taper switch).29–31

In conclusion, early nonresponse to antipsychotic 
treatment is a clinically relevant predictor of treatment 
outcome and could help clinicians to decide whether their 
pharmacologic treatment strategy for acute mania should 
be changed. If a patient fails to improve in the first 2 weeks 
of treatment, waiting for treatment to become effective may 
not be the right option. We advise reconsidering treatment 
options before week 3, using a 2-stage strategy that takes 
into account the level of nonresponse in weeks 1 and 2 and 
the need to achieve a rapid improvement in symptoms given 
the nature of manic behavior and the presence or absence 
of a support network. However, future prospective studies 
using these switching recommendations are needed to test 
the predictive validity of these recommendations in clinical 
practice.
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Supplementary eTable 1. Positive predictive values (PPV, 95%-CI) of early response on response at study endpoint in antipsychotic (Ntot=1243) and placebo group (Ntot=665). 
Antipsychotic Group Placebo Group Criteria for response (% reduction in symptoms) N Cumulative %a PPV (%)b 95%-CIc N Cumulative %a PPV (%)b 95%-CIc 

Week 1 >10% 1064 85.6 65.9 513 513 77.1 55.0 50.7-59.3>15% 973 78.3 69.5 459 459 69.0 57.7 53.2-62.2 >20% 884 71.1 72.2 407 407 61.2 61.2 56.5-65.9 >25% 733 59.0 74.9 349 349 52.5 64.5 59.5-69.5 >30% 669 53.8 76.7 294 294 44.2 68.0 62.7-73.3>35% 549 44.2 80.9 255 255 38.3 71.0 65.4-76.6>40% 458 36.8 82.5 210 210 31.6 74.8 68.9-80.7 >45% 389 31.3 83.8 167 167 25.1 80.2 74.2-86.2 >50% 331 26.6 83.4 142 142 21.4 81.7 75.3-88.1 Week 2 >10% 1140 91.7 64.4 551 551 82.9 55.0 50.8-59.2 >15% 1101 88.6 65.8 522 522 78.5 57.7 53.5-61.9 >20% 1060 85.3 67.7 491 491 73.8 60.7 56.4-65.0 >25% 1000 80.5 70.8 455 455 68.4 64.8 60.4-69.2>30% 936 75.3 73.8 416 416 62.6 68.3 63.8-72.8>35% 853 68.6 78.2 372 372 55.9 72.0 67.4-76.6 >40% 779 62.7 81.5 330 330 49.6 75.8 71.2-80.4 >45% 666 53.6 85.7 283 283 42.6 81.3 76.8-85.8 >50% 555 44.7 90.6 248 248 37.3 83.9 79.3-88.5
a) Cumulative % of N/Ntot
b)  PPV (%) = positive predictive value of early response on response at study endpoint
c) 95%-CI of  PPV (%) 
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Supplementary eTable 2. Results early non-response on non-response and non-remission treatment outcome in placebo group (Ntot=665). Non-response Non-remission Criteria for non-response (% reduction in symptoms) N Cumulative %a PVnr_se (%)b 95%-CIc N Cumulative %a PVnr_se (%)d 95%-CIc 
Week 1 ≤10% 152 22.9 83.6 77.7-89.5 152 22.9 97.4 94.9-99.9≤15% 206 31.0 79.6 74.1-85.1 206 31.0 96.1 93.5-98.7≤20% 258 38.8 77.5 72.4-82.6 258 38.8 95.3 92.7-97.9 ≤25% 316 47.5 74.1 69.3-78.9 316 47.5 94.0 91.4-96.6 ≤30% 371 55.8 71.2 66.6-75.8 371 55.8 93.3 90.8-95.8 ≤35% 410 61.7 69.3 64.8-73.8 410 61.7 93.4 91.0-95.8 ≤40% 455 68.4 67.0 62.7-71.3 455 68.4 91.6 89.1-94.1≤45% 498 74.9 65.3 61.1-69.5 498 74.9 90.6 88.0-93.2≤50% 523 78.6 63.5 59.4-67.6 523 78.6 89.1 86.4-91.8 Week 2 ≤10% 114 17.1 96.5 93.1-99.9 114 17.1 99.1 97.4-100.8≤15% 143 21.5 95.8 92.5-99.1 143 21.5 98.6 96.7-100.5 ≤20% 174 26.2 94.8 91.5-98.1 174 26.2 98.9 97.4-100.4 ≤25% 210 31.6 94.3 91.2-97.4 210 31.6 99.0 97.7-100.3 ≤30% 249 37.4 90.8 87.2-94.4 249 37.4 98.4 96.8-100.0≤35% 293 44.1 86.7 82.8-90.6 293 44.1 95.9 93.6-98.2≤40% 335 50.4 83.0 79.0-87.0 335 50.4 95.5 93.3-97.7 ≤45% 382 57.4 79.8 75.8-83.8 382 57.4 95.5 93.4-97.6 ≤50% 417 62.7 76.3 72.2-80.4 417 62.7 94.5 92.3-96.7 
a) Cumulative % of N/Ntot
b) PVnr_se (%) = predictive value of early non response on non-response at study endpoint
c) 95%-CI of  PVnr_se (%)
d)  PVnr_se (%) = predictive value of early non response on non-remission at study endpoint
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