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eAppendix: Methods 
 
Trial inclusion criteria: 
1. Capable of providing informed consent and informed consent form signed by the patient before any study assessments are done 

2. Age 18–60 years 

3. Males or females. If female and not infertile (defined below), must have agreed for the 16 weeks of the study to a) refrain from 

heterosexual intercourse or b) use one of the following forms of contraception: 1) systemic hormonal treatment, 2) an IUD which 

was implanted at least 2 months prior to screening, or 3) “double-barrier” contraception (condom, diaphragm, and spermicide are 

each considered a barrier). Females were considered to be infertile if they were either a) surgically sterile or b) had spontaneous 

amenorrhea for at least the last 2 years and at least 2 years after the onset of amenorrhea while not receiving hormone replacement 

therapy and had an FSH level greater than 40 mIU/mL and an estradiol level less than 30 pg/mL 

4. Had a caregiver or some other identified responsible person (eg, family member, social worker, caseworker, or nurse) considered 

reliable by the investigator in providing support to the patient to help ensure compliance with study treatment, study visits, and 

protocol procedures and who preferably is also able to provide input helpful for completing study rating scales 

5. Based on the screening Structured Clinical Interview for DSM-IV, clinical trials version (SCID-CT), a DSM-IV TR diagnosis of 

schizophrenia  

6. Outpatient, with no hospitalization for worsening of schizophrenia within 3 months (hospitalization for social management within 

this time is acceptable) 

7. Medically stable over the prior 1 month and psychiatrically stable without symptom exacerbation within prior 3 months  

8. Except for risperidone long-acting, no depot or long-acting antipsychotics or clozapine within 3 months 

9. If on risperidone long-acting, no dose change within 3 months 

10. For oral antipsychotics, no dose change within 1 month 

11. On no more than 2 antipsychotics, where risperidone and risperidone long-acting were considered to be 2 different antipsychotics 

12. Antipsychotic regimen: 

a) Patients must have been on a “primary” antipsychotic. Patients may also have been on a second antipsychotic. However, if a 

patient was on a second antipsychotic, by using approximate dose equivalents (explained below), the following applied: 

i) The amount of the second antipsychotic must be less than the equivalent dose of the primary antipsychotic 

ii) The sum of the primary and secondary antipsychotics must be less than or equal to 6 mg of risperidone equivalents 

b) The 6 allowed primary antipsychotics* were olanzapine, quetiapine, paliperidone, oral risperidone, risperidone long-acting by 

injection, and aripiprazole. As a primary agent, the allowed ranges were: 

i) Risperidone 2-6 mg/day or 

ii) Olanzapine 5-20 mg/day or 

iii) Quetiapine 150-750 mg/day or 

iv) Paliperidone 3-12 mg/day or 

v) Risperidone long-acting injection 25-50 mg every 2 weeks or 

vi) Aripiprazole 6-30 mg/day 
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*Information on antipsychotic dosing included in the protocol provided usual minimum and maximum prescribed doses, but 

always should have been used in the dose range according to the approved local prescribing information 

c) For patients on a second antipsychotic, [Appendix 3] (not provided here) explained, for each primary antipsychotic regimen, 

what the allowed second antipsychotics were and the maximum dose of the second antipsychotic. The table considered 4 mg 

risperidone to be equipotent to 15 mg olanzapine, 600 mg quetiapine, 9 mg paliperidone, 37.5 mg risperidone long-acting 

(given every 2 weeks), and 15 mg aripiprazole and that this ratio remained the same for all allowed doses (ie, 2 mg 

risperidone is equipotent to 7.5 mg olanzapine). (The table is based on J Clin Psychiatry. 2006;67(8):1194-1203, Table 1) 

13. Total score of 40 or greater on the sum of the 14 negative and disorganized thought/cognition Positive and Negative Syndrome 

Scale (PANSS) items in below (items scored 1-7 for a maximum possible score of 98)  

14. Total score of 28 or less on the sum of the 8 positive PANSS factor items  

a) The score of the items of P1, P3, P6, and G9 met the following requirements: 

i) No more than 2 of the above items have a score of 4 

ii) All of the above items score less than 5 

 

Trial exclusion criteria: 

a) Treatment history 

1. Previously received bitopertin 

2. Previously entered screening for this study, but did not meet inclusion/exclusion criteria based on a screening assessment 

3. Participation in a clinical trial within 3 months or more than 2 clinical trials within 12 months 

4. Electroconvulsive therapy within 6 months 

5. Began a new nonmedication treatment for schizophrenia or other psychiatric condition within the last 3 months (eg, individual 

psychotherapy, cognitive behavioral therapy, rehabilitative therapy) 

6. Lithium, anticonvulsants, or any other agent used as a mood stabilizer within 4 months 

7. On more than 1 antidepressant or if on 1 antidepressant, a change in dose within 3 months 

8. Change in benzodiazepine or sleep medication regimen within 1 month (regimen may be as needed or continuous treatment) 

9. Except for medications mentioned above, receiving any other psychotropic or medication used as a psychotropic within 1 month 

(defined in Concomitant Medications and Treatment section)  

10. Change in anti-extrapyramidal symptom (EPS) medication within 2 weeks (see Concomitant Medications and Treatment section)  

11. Taking any medication which is an inhibitor or inducer of CYP3A4  

 

b) Diagnosis and psychiatric history 

12. Based on the screening SCID-CT:  

a) Other current DSM-IV TR Axis I diagnosis requiring exclusion 

b) Alcohol or substance abuse or dependence within 3 months (excluding nicotine) 

13. PANSS item G6, depression moderate or worse 
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14. Urine drug screen detects heroin, amphetamines (including 3,4-methylenedioxy-N-methylamphetamine [MDMA]/ecstasy), 

cocaine, hallucinogens, or phencyclidine (PCP) 

15. In the investigator’s judgment, a significant risk of suicide or violent behavior 

 

c) Past and current medical history 

16. History of neuroleptic malignant syndrome 

17. A prior or current general medical condition that may have been impairing cognition or other psychiatric functioning (eg, head 

trauma, dementia, seizure disorder, stroke, neurodegenerative, inflammatory, infectious, neoplastic, toxic, metabolic, endocrine) 

18. A movement disorder due to antipsychotic treatment not currently controlled with anti-EPS treatment or another movement 

disorder which may affect the ratings on the EPS scales (eg, Parkinson's disease) 

19. Pregnant or breastfeeding females 

20. Hemoglobin less than 130 g/L (13 g/dL) in males or 120 g/L (12 g/dL) in females 

21. History of hemoglobinopathy such as thalassemia major or sickle-cell anemia 

22. History of glucose-6-phosphate dehydrogenase (G6PDH) deficiency 

23. History of HIV infection, or history of hepatitis B infection within the past year, or history of hepatitis C infection that has not 

been adequately treated 

24. QTcF interval greater than 450 msec or other clinically significant abnormality on screening electrocardiogram (ECG) based on 

centralized reading (Note: Retesting for screening ECG was not permitted) 

25. Clinically significant abnormality on screening blood or urine safety tests which did not improve on retesting (for alanine 

transaminase [ALT] and aspartate transaminase [AST] clinically significant was above twice the upper limit of normal) 

26. Gastrointestinal, hepatic, or renal disease which may significantly alter the absorption, metabolism, or elimination of bitopertin 

27. Significant or unstable physical condition that, in the investigator’s judgment, may have required a change in medication or 

hospitalization within the next 3 months 

28. Did not make an effortful attempt to complete the cognition battery at screening as explained in section  
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eTable 1. Patient Disposition and Safety 

     

 
Placebo* 

 
Bitopertin* 

10 mg 
Bitopertin* 

30 mg 
Bitopertin* 

60 mg 
Disposition, n (%)     

Population, all randomized, n 81 82 81 79 
    

Treatment period     
No. completing <11 days 1 (1) 1 (1) 5 (6) 3 (4) 
No. completing ≥11 days 76 (94) 80 (98) 72 (89) 74 (94) 
No. completing ≥21 days 72 (89) 76 (93) 72 (89) 72 (91) 
No. completing ≥35 days 72 (89) 74 (90) 66 (82) 68 (86) 
No. completing ≥49 days 69 (85) 71 (87) 66 (82) 66 (84)

     

Withdrawals, n (%)     
Population, all randomized, n 81 82 81 79 

    
Reason for withdrawal, n (%)     

Safety reasons 1 (1) 1 (1) 7 (9) 8 (10) 
Adverse event/intercurrent illness — 1 (1) 7 (9) 7 (9) 
Low hemoglobin 1 (1) — — 1 (1) 
     

Non-safety reasons 10 (12) 10 (12) 9 (11) 4 (5)
Failure to return 2 (2) 5 (6) 3 (4) - 
Withdrew consent 2 (2) 3 (4) 1 (1) 2 (3)
Refused treatment 4 (5) - 3 (4) - 
Other violation 2 (2) 2 (2) 1 (1) 1 (1) 
Administrative/other - - 1 (1) 1 (1) 
     

Total 11 (14) 11 (13) 16 (20) 12 (15)
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eTable 1. Patient Disposition and Safety (cont.) 

 Placebo* 
 

Bitopertin* 
10 mg 

Bitopertin* 
30 mg 

Bitopertin* 
60 mg 

Safety, n (%)      
Population, safety, n 80 82 81 78 

All adverse events 32 (40) 34 (41) 33 (41) 36 (46) 
Related adverse events 17 (20) 15 (18) 19 (23) 24 (31)
All serious adverse events* 0 (0) 1 (1) 2 (2) 3 (4)
Related serious adverse events** 0 (0) 1 (1) 1 (1) 1 (1)
>2 g/dL hemoglobin decrease  3 (4) 4 (5) 8 (10) 16 (21)

     

Adverse events with incidence 
of ≥5% during treatment 

    

Somnolence 2 (3) 6 (7) 4 (5) 8 (10)
Dizziness 2 (3) 1 (1) 3 (4) 9 (12)
Headache 1 (1) 2 (2) 2 (2) 7 (9)
Nasopharyngitis 6 (8) 4 (5) — 2 (3)

     
Hemoglobin decrease by week 8 (g/dL)     

n 66 69 65 63
Mean (±SD) -0.07 (0.89) -0.48 (0.87) -0.65 (0.93) -1.22 (0.88) 

     
Weight change by week 8 (kg)     

n 69 70 66 65 
Mean (±SD) 0.60 (2.12) 0.20 (1.90) -0.50 (2.12) -0.80 (2.13) 

    
* Serious adverse events: Bitopertin 10 mg: Anxiety, deemed possibly related to study drug;  Bitopertin 
30 mg: Psychotic disorder, deemed not related to study drug; Suicide attempt, deemed possibly related 
to study drug; Bitopertin 60 mg: Two cases of suicidal ideation, both deemed not related to study drug; 
Panic attack, deemed possibly related to study drug 
Relation to study drug is assessed by the blinded investigator at the time of occurrence of the SAE. The 
ratings are: ‘Not related’, ‘Remotely related’, ‘Possibly related’, ‘Probably related’ 
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eTable 2. Primary and Secondary End Points for the ITT Population 

 Placebo*
 

Bitopertin* 
10 mg 

Bitopertin* 
30 mg 

Bitopertin* 
60 mg 

n 77 81 77 77 
PANSS Negative Symptom Factor Score     

Baseline (SD) 26.0 (3.6) 25.8 (3.8) 26.5 (4.1) 26.5 (3.9) 
Change from baseline at week 8 (SE)

95% confidence interval
-5.11 (0.53) 
-6.15, -4.07 

-6.45 (0.52) 
-7.48, -5.43 

-6.40 (0.54) 
-7.46, -5.33 

-5.03, (0.54) 
-6.09, -3.98 

Difference from placebo (SE) 
95% confidence interval

 -1.35 (0.74) 
-2.80, 0.11 

-1.29 (0.76) 
-2.78, -0.20 

0.07 (0.76) 
-1.41, 1.56 

p (vs placebo)  .070 .090 .922 
     
Negative Symptom Response 
(>20% improvement from baseline) 

Percentage of patients meeting response criterion

 
 

44 

 
 

58 

 
 

52 

 
 

44 
p (vs placebo)  .078 .297 .977 

     
CGI-I Negative Symptoms 

Very much improved, %
 

 2.6 
 

 2.5 
 

 6.5 
  

1.3 
Much improved, % 16.9 30.9 28.6 23.4 

Minimally improved, % 44.2 44.4 31.2 35.1 
No change, % 36.4 22.2 31.2 36.4 

Minimally worse, %  0.0  0.0  1.3  3.9 
Much worse, %  0.0  0.0  1.3  0.0 
p (vs placebo)  .021 .259 .805 

    
Personal and Social Performance Total Score     

Baseline (SD) 49.7 (12.4) 48.6 (13.1) 52.1 (12.9) 50.1 (12.5) 
Change from baseline at week 8 (SE) 6.30 (1.11) 8.42 (1.08) 6.26 (1.14) 6.88 (1.11) 

Difference from placebo (SE)  2.12 (1.49) -0.04 (1.52) 0.59 (1.50) 
p (vs placebo)  .154 .979 .696 

     
PANSS Positive Symptom Factor Score     

Baseline (SD) 17.6 (3.6) 17.8 (3.5) 17.9 (4.1) 17.3 (3.4) 
Change from baseline at week 8 (SE) -1.18 (0.39) -1.80 (0.38) -1.15 (0.40) -1.30 (0.39) 

Difference from placebo (SE),  -0.62 (0.54) 0.03 (0.56) -0.12 (0.55) 
p (vs placebo)  .257 .953 .827 
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eTable 2. Primary and Secondary End Points for the ITT Population (cont.) 

 

 Placebo*
 

Bitopertin* 
10 mg 

Bitopertin* 
30 mg 

Bitopertin* 
60 mg 

   

n 77 81 77 77 
PANSS Disorganized Thought/Cognition Factor Score     

Baseline (SD) 20.6 (3.5) 21.3 (3.7) 20.7 (3.5) 20.3 (3.1) 

Change from baseline at week 8 (SE) -3.21 (0.40) -3.70 (0.39) -3.92 (0.41) -3.24 (0.40) 

Difference from placebo (SE)  -0.49 (0.56) -0.71 (0.57) -0.03 (0.57) 

p (vs placebo)  .382 .210 .954 

     
PANSS Total Score     

Baseline (SD) 78.9 (8.4) 79.4 (9.6) 80.0 (10.8) 78.5 (8.0) 

Change from baseline at week 8 (SE) -10.70 (1.38) -13.22 (1.35) -13.35 (1.40) -10.49 (1.39) 

Difference from placebo (SE) -2.21 (1.92) -2.65 (1.96) 0.21 (1.95) 

p (vs placebo)  .192 .179 .914 
*All patients receiving primary antipsychotic treatment  

CGI, Clinical Global Impression; PANSS, Positive and Negative Syndrome Scale; SD, standard deviation; SE, standard error. 


