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Site Operations Manual (SOM) 34 

A Site Operations Manual (SOM) accompanies this protocol, providing the operational details 35 

for study conduct. Note: The SOM will not be part of the Clinical Study Report. 36 

 37 

Notification of serious adverse events 38 

Dear Investigator, 39 

You must report a serious adverse event (SAE) (initial or follow-up) to Novartis as 40 

summarized below. Refer to Section 9.2 of the protocol for SAE criteria and additional 41 

requirements. See also page 2 of the Site Operations Manual for further details on the method 42 

of reporting a SAE. 43 

 Complete SAE report 44 

 Submit SAE report to Novartis Chief Medical Office and Patient Safety (CMO & PS) 45 

within 24 hours after awareness of the SAE 46 

 Notify the Novartis Medical Lead 47 

 The fax number(s) and email address(es) are located in the Site Operations Manual. 48 
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 327 

Pharmacokinetic definitions and symbols 328 

Cmax 
The observed maximum plasma (or serum or blood)   concentration following 329 
drug administration [mass / volume] 330 

 331 

Ctrough 
The trough observed analyte concentration is the concentration that is just 332 
prior to the beginning of, or at the end, of a dosing interval 333 

Tmax The time to reach the maximum concentration after drug administration [time] 334 
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 335 

Glossary of terms 336 

Assessment A procedure used to generate data required by the study 337 

Cohort A specific group of subjects fulfilling certain criteria 338 

Any drug (an active drug or an inactive drug, such as a placebo) which 339 

Control drug 340 

341 

is used as a comparator to the investigational drug being tested in the 342 

trial 343 

Dosage 
Dose  of  the  study  treatment  given  to  the  subject  in  a     time  unit 344 
(e.g. 100 mg once a day, 75 mg twice a day) 345 

Point/time of subject entry into the study at which informed consent 346 

Enrollment 347 

 348 

 349 

Epoch 350 

351 

must be obtained (i.e. prior to starting any of the procedures described 352 

in the protocol) 353 

Interval of time in the planned conduct of a study. An epoch is 354 

associated with a purpose (e.g. screening, randomization, treatment, 355 

follow-up), which applies across all arms of a study 356 

Healthy volunteer 
A person with no known significant health problems who volunteers to 357 
be a study participant 358 

The study drug whose properties are being tested in the study; this 359 

Investigational drug 360 

 361 

 362 

 363 

 364 

Investigational 365 

treatment 366 

 367 

 368 

 369 

 370 

Part 371 

372 

definition is consistent with US CFR 21 Section 312.3 and Directive 373 

2001/20/EC and is synonymous with “investigational new drug” or 374 

“test substance” 375 

All investigational drug(s) whose properties are being tested in the 376 

study as well as their associated treatment controls. This includes any 377 

placebos, any active controls, as well as approved drugs used outside  378 

of their indication/approved dosage or tested in a fixed combination. 379 

Investigational treatment generally does not include other treatments 380 

administered as concomitant background therapy required or allowed 381 

by the protocol when used within approved indication/dosage 382 

A single component of a study which contains different objectives or 383 

populations within that single study. Common parts within a study are: 384 

a single dose part and a multiple dose part, or a part in patients with 385 

established disease and in those with newly-diagnosed disease 386 

Patient An individual with the condition of interest 387 

Period 
A minor subdivision of the study timeline; divides phases  into smaller 388 
functional segments such as screening, baseline, titration, washout, etc. 389 

Subject information collected by the Investigator that is transferred to 390 

Personal Data 391 

 392 

 393 

Premature subject 394 

withdrawal 395 

396 

Novartis for the purpose of the clinical trial. This data includes subject 397 

identifier information, study information and biological samples. 398 

Point/time when the subject exits from the study prior to the planned 399 

completion of all study drug administration and assessments; at this 400 

time  all  study  drug  administration  is  discontinued  and  no    further 401 
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 403 

Randomization 404 

number 405 

406 

assessments are planned 407 

A unique identifier assigned to each randomized subject, 408 

corresponding to a specific treatment arm assignment 409 

Screen Failure A subject who is screened but is not treated or randomized 410 

Point/time at which the subject came in for a final evaluation visit or 411 

when study drug was discontinued whichever is later 412 

 413 

Study drug 414 

discontinuation 415 

 416 

Study 417 

drug/treatment 418 

 419 

Study treatment 420 

 421 

Study treatment 422 

discontinuation 423 

424 

Point/time when subject permanently stops taking study drug for any 425 

reason; may or may not also be the point/time of premature subject 426 

withdrawal 427 

Any drug (or combination of drugs) administered to the subject as part 428 

of the required study procedures; includes investigational drug, active 429 

drug run-ins or background therapy. 430 

Any drug administered to the study participants as part of the required 431 

study procedures; includes investigational drug (s), control(s) or non- 432 

investigational medicinal product(s) 433 

When the subject permanently stops taking study treatment prior to the 434 

defined study treatment completion date 435 

Subject A trial participant (can be a healthy volunteer or a patient) 436 

A unique number assigned to each subject upon signing the    informed 437 

Subject number 438 

 439 

 440 

Variable 441 

442 

consent. This number is the definitive, unique identifier for the subject 443 

and should be used to identify the subject throughout the study for all 444 

data collected, sample labels, etc 445 

A measured value or assessed response that is determined in specific 446 

assessments and used in data analysis to evaluate the drug being tested 447 

in the study 448 
 449 

 450 

Withdrawal of 451 

consent (WoC) 452 

453 

Withdrawal of consent from the study occurs only when a subject does 454 

not want to participate in the study any longer, and does not allow any 455 

further collection of personal data 456 

Study completion 
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 457 

Amendment 05 (January 2019) 458 

Amendment Rationale 459 

The primary purpose of this amendment is to add an additional MRI at week 48 for subjects 460 

who provide consent to this optional scan. Based on the results from the IA conducted after 461 

more than 50% of subjects had completed 24 weeks of treatment, this additional MRI scan is 462 

added to explore the effect of bimagrumab on MRI efficacy endpoints after 12 monthly doses. 463 

Other clarifications are listed below. 464 

Changes to the protocol 465 

 List of abbreviations and Glossary of terms: Updated to be in line with actual usage in 466 

the protocol. 467 

 Protocol synopsis: Updated to be in line with the main text of the protocol. 468 

 Section 1.3.3: Updated with observations on effects of bimagrumab on total body fat 469 

across multiple studies. 470 

 Section 2: Updated parameters related to PK and immunogenicity, and updated 471 

objectives and endpoints related to the MRI assessment. 472 

 Section 3.4: Removed language that was no longer relevant. 473 

 Section 3.7.2: Updated observations related to lipase and amylase elevations. 474 

 Section 6.6: Details regarding unblinded site staff added. 475 

 Section 7.1: Required follow up for subjects clarified. Early discontinuation subjects 476 

may require additional safety follow-up calls if not completing the EOT or EOS visits. 477 

 Section 7.3: Withdrawal of informed consent guidance updated to be in line with 478 

existing GDPR (General Data Protection Regulation) guidance. 479 

 Section 8.1: Assessment schedule updated to include an additional MRI at Week 48 480 

for patients who consent to the assessments. 481 

 Section 8.6.3: Clarified that pregnancy testing is required as per the Assessment 482 

Schedule visits. 483 

 Section 8.7: PK parameters updated. 484 

 Section 9.4: Clarified that abdominal ultrasounds should not be used for pancreatic 485 

imaging in the assessment of amylase and lipase elevations. 486 

 Section 11.4: Clarified the method to analyze early discontinuation patients and the 487 

method to analyze the primary endpoint. 488 

 Section 11.5: Clarified the analysis of secondary variables. 489 

 Section 11.6.1: Clarified the analysis of exploratory biomarkers. 490 

Additional minor edits and administrative changes were made for clarification. 491 

Changes to specific sections of the protocol are shown in the track changes version of the 492 

protocol using strike through red font for deletions and red underlined for insertions. 493 

A copy of this amended protocol will be sent to the Institutional Review Board 494 

(IRBs)/Independent Ethics Committee (IECs) and Health Authorities. 495 
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 496 

The changes described in this amended protocol require IRB/IEC approval prior to 497 

implementation. The changes herein affect the Informed Consent. Sites are required to update 498 

and submit for approval a revised Informed Consent that takes into account the changes 499 

described in this protocol amendment. 500 
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 501 

Amendment 04 (March 2018) 502 

Amendment Rationale 503 

The primary purpose of this amendment is to update the language related to the planned 504 

interim analyses and total sample size. More specifically: 505 

 Interim Analysis #1 was removed as it is no longer needed for decision making. 506 

 The assumed dropout rate was increased to 30% to reflect actual rate observed in the 507 

study, which increased the sample size to approximately 68 recruited. 508 

Additionally, this study will now be reviewed by the program-level external Data Monitoring 509 

Committee (DMC). 510 

Changes to the protocol 511 

 List of Abbreviations and Glossary of Terms: Updated to be in line with actual usage 512 

in the protocol. 513 

 Protocol synopsis, Section 3.1, Section 4 and Section 11.7: Sample size was updated 514 

to reflect increase in assumed dropout rate. 515 

 Figure 3-1, Section 3.6 and Section 11.9: First planned interim analysis was removed. 516 

 Section 3.1, Section 5.3, Table 8-1, Table 8-3, Section 8.8.2: 24-hour recall dietary 517 

assessments in between monthly dietary counseling visits may be conducted in person 518 

or via telephone. 519 

 Section 4.2: 520 

 Pulse rate should be assessed in the sitting position, to align with assessment of 521 

vital signs throughout the study. 522 

 History of bariatric procedure was added as an exclusion criterion. 523 

 Language related to safety laboratory assessments outside 10% of normal ranges 524 

specified in the Exclusion Criteria was removed as it was no longer relevant. 525 

 Section 5.2: Use of insulin to treat acute hyperglycemia was clarified. 526 

 Section 6.3: Section rewritten to clarify that dose adjustments are not permitted. There 527 

is no change to this aspect in the study conduct. Dosing guidelines must still be 528 

followed as per other sections of the protocol. 529 

 Section 6.4: Use of background therapy as described in this section will result in 530 

discontinuation of study treatment, not in withdrawal from the study. 531 

 Section 8.1, Table 8-1: Footnote related to the required 12 hour fast was removed for 532 

the optional MRI assessment as it was previously added erroneously. 533 

 Section 8.2: Language related to assent was removed as it is not relevant to the patient 534 

population. 535 

 Section 10.4 and Table 6-2: Section updated to reflect the study will now be reviewed 536 

under the BYM338 program-level Data Monitoring Committee, which will be 537 

unblinded. 538 

 Table 11-1: Probabilities were updated based on new calculations. 539 

Additional minor edits and administrative changes were made for clarification. 540 
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 541 

Changes to specific sections of the protocol are shown in the track changes version of the 542 

protocol using strike through red font for deletions and red underlined for insertions. 543 

A copy of this amended protocol will be sent to the Institutional Review Board 544 

(IRBs)/Independent Ethics Committee (IECs) and Health Authorities. 545 

The changes described in this amended protocol require IRB/IEC approval prior to 546 

implementation. 547 
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 548 

Amendment 03 (November 2017) 549 

Amendment rationale 550 

The primary purpose of this amendment is to include time points for the additional pancreatic 551 

enzyme safety monitoring that were inadvertently omitted from protocol amendment 02 and  552 

to clarify language related to treatment of adverse events and laboratory values. More 553 

specifically: 554 

 Blood chemistry assessments were added to days 28, 56, and 84 555 

Changes to the protocol 556 

 Section 3.1 Study Design: Language related to study conduct during the follow up 557 

period was clarified. 558 

 Section 4.2 Exclusion Criteria: 559 

o Exclusion criterion #9 was updated to include an additional pancreatic  560 

condition (exocrine pancreatic insufficiency) to align with the global 561 

bimagrumab program. 562 

 Section 6.10 Recommended treatment of adverse events: the language regarding 563 

amylase and lipase levels has been updated to reflect those levels that are both 564 

elevated and “specifically meet AE criteria”. 565 

 Section 7.2 Discontinuation of study treatment: The visits to be performed for the 566 

EoT visit and the EoS visit have been clarified. 567 

 Section 8.1 Assessment Schedule and Table 8-1 Assessment schedule has been 568 

updated to indicate that blood chemistry is to be assessed on days 28 (visit 102), 569 

56 (visit 103), and 84 (visit 104) for increased safety monitoring of circulating 570 

amylase and lipase; that day 336 (visit 113) is a visit during the treatment period; a 571 

footnote regarding the EoT visit was added for clarification; that concomitant 572 

therapies are to be checked on day 14 (visit 115) 573 

 Section 8.5.8 Hormone Panel: Language was updated to reflect FSH and LH is 574 

measured for both men and women. 575 

 Section 8.6.6 Blood chemistry: Parameters were updated to include phosphorus. 576 

 Section 9.1: Laboratory values of amylase and lipase were added to be closely 577 

monitored. Guidance is provided for managing enzyme level elevations. 578 

Changes to specific sections of the protocol are shown in the track changes version of the 579 

protocol using strike through red font for deletions and red underlined for insertions. 580 

A copy of this amended protocol will be sent to the Institutional Review Board 581 

(IRBs)/Independent Ethics Committee (IECs) and Health Authorities. 582 

The changes described in this amended protocol require IRB/IEC approval prior to 583 

implementation. 584 
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Amendment 02 (October 2017) 586 

Amendment rationale 587 

The primary purpose of this amendment is to present a new safety observation in the 588 

bimagrumab development program and the resultant modifications to this protocol, to clarify 589 

language with regards to laboratory evaluations required during the screening period, and to 590 

update eligibility criteria. More specifically: 591 

 A new program-based observation of transient elevations in lipase and amylase in some 592 

patients, which is not associated with clinical symptoms, has been added to describe a 593 

potential risk of bimagrumab administration. In response, a new exclusion criterion has 594 

been added for potential participants with lipase and/or amylase levels greater than or 595 

equal to twice the upper limit of normal range at screening or baseline. Additional blood 596 

samples have been included to increase monitoring, and guidance has been added for 597 

investigators on managing patients who may experience a transient elevation of these 598 

pancreatic enzymes while in the trial. A detailed summary of the lipase and amylase data 599 

are included in the IB (Edition 10). 600 

 The target HbA1c range has been expanded to 6.5-10% 601 

 The list of allowable anti-diabetes medications has been expanded to any one of the 602 

following   regimens:   1)   metformin   monotherapy;   2)   DPP4   inhibitor monotherapy; 603 

3) combination therapy of metformin and DPP4 inhibitor; 4) no anti-diabetes therapy. 604 

 The allowable concomitant medications were adjusted to allow for chronic therapy for 605 

hyperuricemia. 606 

At the time of this protocol amendment, 13 subjects have been treated in the study. 607 

 608 

Changes to the protocol 609 

 Protocol synopsis: changes were made in the synopsis to reflect all changes throughout 610 

the protocol as outlined below. 611 

 Section 2.1 Primary Objective: the term used for the primary endpoint “fat body mass” 612 

has been corrected to “body fat mass”. 613 

 Section 3.1 Study design: the duration of the dosing infusion and observation period 614 

have been clarified and language to allow for additional methods to promote weight 615 

loss has been added. 616 
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 Section 3.1 Study design, Section 3.2 Rationale for study design, Section 3.5 Rationale 618 

for choice of background therapy, Section 6.4 Background therapy dose adjustments: 619 

the adaptation of subject’s background therapy in case of an improvement or a 620 

deterioration of their glycemic control during the course of the study has been added / 621 

clarified. 622 

 Figure 3-1 Study design: the figure has been updated to add a new site visit to be done 623 

at Week 2. During this visit no dosing will be performed but a blood sample will be 624 

drawn to comply with the new safety monitoring for circulating lipase and amylase. 625 

 Section 3.2 Rationale for study design: language to allow for additional methods to 626 

promote weight loss has been added. 627 

 Section 3.7.2 Bimagrumab related risks: a new section detailing the potential risks of 628 

amylase and lipase elevations has been added and language detailing the potential 629 

cardiac risks has been updated. 630 

 Section 4.1 Inclusion criteria: 631 

 Inclusion criterion #3 the lower range of the HbA1c level has been modified to 632 

6.5% instead of the 7% previously indicated. This change is made based on the 633 

site’s feedback to facilitate recruitment of subjects and will not put at risk the 634 

data interpretation. 635 

 Inclusion criterion # 4 has been modified to include additional anti-diabetes 636 

medications. 637 

 Section 4.2 Exclusion criteria: 638 

 Exclusion criterion #1 has been updated to reflect the time at which pregnancy is 639 

confirmed by the positive hCG laboratory test. 640 

 Exclusion criterion #3 has been modified to exclude subjects who have received 641 

anti-HCV treatments within the previous 6 months. 642 

 Exclusion criterion #8 has been updated to reflect the new safety monitoring 643 

required for circulating amylase and lipase. 644 

 The waist circumference exclusion criterion (previously criterion #17) has been 645 

moved to a newly created sub-section specifically for the optional MRI 646 

assessment to increase clarity. This exclusion criterion does apply only for 647 

subjects who consent for the optional MRI assessment. 648 

 The text describing instances when a safety laboratory assessment at screening or 649 

baseline is outside of the range specified in the exclusion criteria has been re- 650 

written to increase clarity. 651 

 Section 5.3 Dietary restrictions and smoking: language related to visits which require 652 

fasting conditions has been removed as this is detailed in other sections. 653 

 Section 5.4 Other restrictions: restriction regarding alcohol consumption has been 654 

added. 655 

 Section 6.2 Treatment arms: frequency of doses has been updated to ensure 656 

consistency throughout the document. 657 

 Section 6.3 Permitted dose adjustments and interruptions of study treatment: the 658 

allowance of dose adjustments and the target dose have been clarified. 659 
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 Section 6.5 Treatment assignment and randomization: stratification based on baseline 661 

BMI has been clarified. 662 

 Section 6.10 Recommended treatment of adverse events: guidance regarding 663 

monitoring of elevated amylase and lipase has been added. 664 

 Section 6.12 Concomitant treatment: 665 

 The exact dose of aspirin allowed as a chronic treatment has been removed to 666 

allow flexibility and avoid unnecessary protocol deviations. 667 

 Stable chronic therapy for hyperuricemia is now allowed. 668 

 Language to allow other chronic therapy medications upon Sponsor approval has 669 

been added. 670 

 Section 6.13 Vitamin and mineral supplementation has been re-written for increased 671 

clarity. 672 

 Section 8.1 Assessment schedule and Table 8-1 Assessment schedule have been 673 

updated to indicate that an additional visit is required at Week 2 for the safety 674 

monitoring of circulating amylase and lipase 675 

 Table 8-2 Mixed Meal Tolerance Test: the time points indicated have been modified to 676 

increase clarity and flexibility. 677 

 Section 8.2 Informed consent procedures: the requirement of a separate signature in 678 

the main ICF for the optional MRI assessment. 679 

 Section 8.4 Subject demographics/other baseline characteristics: the sub-sections 680 

Alcohol Test (previously section 8.6.3) and Drug Screen and Hepatitis and HIV 681 

Screen (previously section 8.6.4) have been moved to this section to increase clarity. 682 

A new sub-section has been created for testosterone and TSH as these assessments are 683 

required during the screening period only. 684 

 Section 8.5.1.1 Fasting insulin and glucose: the length of fast required has been 685 

clarified. 686 

 Section 8.5.1.3 Meal Tolerance test and Matsuda Index: the length of fast required has 687 

been clarified. 688 

 Section 8.5.2.1 DXA Scan and Section 8.5.2.2 MRI scan: blinding levels have been 689 

updated. 690 

691 

692 

 Section 8.5.6 Lipid profile and Section 8.5.8 Hormone panel (previously section 693 

8.6.10): re-written to increase clarity. 694 

 Section 8.6.6 Blood chemistry: a specification that this assessment needs to be 695 

performed after a fasting period of approximately12h has been added. 696 

 Section 8.8.1 3 Day food record: results of this assessment will be available as source 697 

data and will not be recorded within the clinical database. 698 

 Section 8.8.2 24 hour dietary recall assessment: it was clarified that monthly 699 

counseling visits must be done in-person. 700 

 Section 8.8.4 Exploratory Biomarker assessments: activin was removed as it is not 701 

planned to be studied. 702 
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 Section 9.4 Lipase and amylase elevations: this section has been added to provide 704 

guidance to the investigator for monitoring elevations of amylase and lipase 705 

throughout the trial. 706 

 Section 11.6.1: Exploratory biomarkers: adiponectin and leptin have been added to the 707 

list of exploratory biomarkers for which results may be presented separately in a CSR 708 

addendum. 709 

 Section 11.7 Sample size calculation: the paragraph stating that “a minimum sample 710 

size of 10 patients per BMI stratum would ensure adequate precision around the 711 

treatment effect on fat mass in each stratum with a confidence interval of 80%” has 712 

been removed as it is unlikely that the study will be able to show a difference between 713 

strata even if an overall treatment effect is observed. 714 

Changes to specific sections of the protocol are shown in the track changes version of the 715 

protocol using strike through red font for deletions and red underlined for insertions. 716 

A copy of this amended protocol will be sent to the Institutional Review Board 717 

(IRBs)/Independent Ethics Committee (IECs) and Health Authorities. 718 

The changes described in this amended protocol require IRB/IEC approval prior to 719 

implementation. 720 
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Amendment 01 (March 2017) 722 

Amendment rationale 723 

The purposes of this amendment are to: 1) align the study design with contemporary 724 

techniques for assessing dietary intake, physical activity, and insulin resistance; 2) integrate 725 

new safety data from recently completed bimagrumab studies; and 3) clarify the dietary 726 

intervention and overall assessment components of the study. 727 

At the time of this protocol amendment, no patient has been enrolled in the clinical study. 728 

Study design: 729 

 Per the new Novartis protocol template, visit windows have been removed from the 730 

protocol and added to the SOM. 731 

 Expand target age range up to 75 years old. Bimagrumab at the proposed dose level has 732 

been shown to be safe and well-tolerated in an elderly population up to age 86 years.     733 

The higher age limit will promote recruitment and be consistent with epidemiological data 734 

of type 2 diabetic and obese patients, suggesting that the prevalence of obesity is higher 735 

among middle and older age adults than among younger adults. Approximately one-quarter of 736 

all Americans over the age of 65 have diabetes (http://www.diabetes.og/diabetes- 737 

basics/statistics/?referrer=https://www.google.com/#). 738 

 Dietary assessment – in addition to the originally planned 3-day food records for 739 

monitoring dietary intake, 24-hour dietary recalls will also be collected from participants 740 

every two weeks during the treatment period: one at each monthly dietary counseling visit, 741 

and one via telephone contact midway between each monthly visit. This frequency is 742 

consistent with guidance from weight loss intervention studies and will reinforce lifestyle  743 

changes in the present study. The local study dietitian will perform the analysis of the recalls in 744 

order to guide dietary counseling at each monthly visit. Three-day food records will provide 745 

more in-depth data and will be used to cross-check 24-hour recalls. Moreover, since some 746 

participants will begin the study prior to amendment approval, the 3-day food records will be the 747 

only consistent source of dietary intake data for all participants, both pre- and post-amendment. 748 

Both of these dietary assessment methodologies are recommended for examining the effect of 749 

an intervention and have been validated in a variety of cohorts 750 

(https://dietassessmentprimer.cancer.gov/approach/table.html). 751 

 The homeostasis model assessment insulin resistance (HOMA2-IR) is now preferred to 752 

HOMA-IR as the most current mathematical method for calculating insulin resistance. 753 

While HOMA-IR gives a good approximation of beta cell function relative to gold 754 

standard insulin clamp studies, the HOMA2-IR model attempts to account for variations in 755 

hepatic and peripheral glucose resistance, for increases in the insulin secretion curve for 756 

plasma glucose concentrations above 10 mM, and for the contribution of circulating 757 

proinsulin [https://www.dtu.ox.ac.uk/homacalculator/]. HOMA2-IR may thus provide a 758 

more precise physiological basis for estimation of insulin resistance (Wallace et al 2004). 759 

http://www.diabetes.og/diabetes-
http://www.google.com/#)
http://www.dtu.ox.ac.uk/homacalculator/
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 A Meal Tolerance Test (MTT) is being added to estimate beta-cell function. In a previous 761 

bimagrumab study conducted in individuals with insulin resistance (CBYM338X2206, 762 

unpublished data), fasting glucose was unchanged after bimagrumab administration, but 763 

findings suggested a lower post-meal glucose. The MTT measures fasting and post- 764 

prandial glucose and insulin, after the consumption of a test meal (i.e. oral nutritional 765 

supplement with mixed protein, fat and carbohydrate), and uses computational indices to 766 

evaluate beta-cell function and insulin sensitivity. This measure is routinely used  in 767 

clinical research and has shown strong reliability in a cohort  with  type  2  diabetes  768 

(Weiss et al 2008). Furthermore, the procedure is less unpleasant for the patient compared 769 

to an oral glucose tolerance test, and provides a physiologic picture of glucoregulation 770 

(Marena et al 1992). 771 

 The Matsuda Index is being added as a surrogate measure of insulin sensitivity/resistance 772 

(Matsuda and DeFronzo 1999; Rijkelijkhuizen et al 2009). Like the HOMA2-IR, this 773 

index is calculated from measures of serum glucose and insulin and does not require any 774 

further samples from the patient. 775 

776 

777 

778 

779 

Dietary Intervention 780 

 A multivitamin and mineral supplement containing at least 100% of the Dietary Reference 781 

Intake (US) will be recommended in order to ensure adequate intake of nutrients involved 782 

in  protein  synthesis   (i.e.   vitamin   D;   zinc;   B   vitamins)   and   glucose   control   783 

(i.e. magnesium). 784 

 In addition to the original recommendation for dietitians to counsel participants on a 785 

weight loss diet of approximately 500 fewer calories per day than estimated requirements 786 

(to promote weight loss of approximately one pound per week), in this protocol 787 

amendment dietitians are directed to counsel participants to follow a diet containing 788 

approximately 45-50%  of  calories  as  carbohydrate,  20-25%  protein,  and  30%  fat. 789 

The ideal macronutrient percentages for weight loss have been an area of controversy. 790 

Low carbohydrate and/or high protein diets have been recommended for improved weight 791 

loss in patients with diabetes, although excessively low carbohydrate/high fat diets are of 792 

concern due to reports that high fat (especially high saturated fat) diets contribute to 793 

insulin resistance (reviewed in Franz et al 2015). However, previous studies with 794 

bimagrumab have shown that modest increases in dietary protein can increase the effect of 795 

the drug, while inadequate protein can reduce it. Accordingly, a moderately low 796 

carbohydrate/high protein/low fat diet is advised in the current protocol. 797 

Other: 798 

 Permitted bimagrumab dose adjustment accounts for potential weight change over the 799 

course of the study and will maintain a target of 10 mg/kg. Subjects will be weighed 800 

monthly and dosage adjusted accordingly. For patients with body weight > 120 kg, an 801 

increase in dose is not allowed and the dose is fixed at 1200 mg. If patients drop below 802 

120 kg, then the 10 mg/kg calculation will be applied. 803 
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Additional minor changes have been made throughout the protocol to improve clarity and to 805 

comply with the new Novartis protocol template. 806 

 807 

Changes to the protocol 808 

Study title 809 

 The title has been amended to better reflect the study population to be enrolled. 810 

Indeed the BMI range indicated in the inclusion criterion does not only include 811 

obese patients but overweight patients as well. 812 

Protocol Synopsis 813 

 Amended to reflect changes throughout the protocol. 814 

Section 1 Introduction 815 

 Human safety and tolerability data updated with latest information. 816 

 The sections were summarized and are now referred to the Investigator Brochure. 817 

Section 2.2 Secondary objectives 818 

 The objectives have been corrected to take into account that overweight patients with 819 

type 2 diabetes can be enrolled in the study. 820 

 The endpoints have been updated to reflect that HOMA2-IR and Matsuda index based 821 

on MTT will be used. 822 

Section 2.3 Exploratory objectives 823 

 The version of the Diabetes Treatment Satisfaction Questionnaire to be used has been 824 

indicated (status version). 825 

 Free Fatty Acids (FFA) and IL-6 have been added as endpoints to explore the  826 

treatment effect of bimagrumab on metabolic biomarkers. 827 

828 

829 

Section 3.1 Study design and Section 3.2 Rationale of study design 830 

 Dietary intervention clarified to include goal during counseling. 831 

832 

833 

Section 3.7 Risks and benefits 834 

 The potential benefits have been made more specific. 835 

 The risks to reproductive organs have been updated with most recent data. 836 

 The maximum total volume of blood to be drawn during the study has been increased 837 

to provide more flexibility in case of necessary additional blood samples. 838 

 The potential risks related to the diet recommendations in the clinical study have been 839 

clarified. 840 

 The potential risks related to the imaging were corrected based on the actual number   841 

of DXA scans to be performed in the study (i.e. 5). 842 

Section 4.1 Inclusion criteria 843 
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 Inclusion criterion # 2 was updated to increase the upper age limit to 75 years old. 845 

Section 4.2 Exclusion criteria 846 

 Criteria have been reordered and grouped for better readability 847 

 Criterion # 6 has been added to include symptoms whenever a diagnosis is missing 848 

 Criterion #13 and #14 were expanded to give more details on the diseases; also, 849 

criterion #14 now corrects the discrepancy between the allowance of stable anti- 850 

depressant therapy and the prohibition of any medication that could cause weight gain. 851 

 Criterion #17 has been added to include logistic difficulties. 852 

 Exclusion criterion #20 has been modified to clarify the maximum duration considered 853 

acceptable between two consecutive testosterone level measurements. 854 

 Criterion #21 was added to include prohibited medication and criterion #22 added to 855 

include unstable hypertension. 856 

 A note has been added to provide guidance on when laboratory assessments should be 857 

repeated during the screening period. 858 

 Coagulopathy, anemia, and gastrointestinal diseases were deleted. These points were 859 

considered redundant since the subjects must be in stable health as per inclusion 860 

criteria. 861 

Section 5.2 Prohibited treatment 862 

 This section has been updated to match the Concomitant treatment section: 863 

 The list of prohibited treatments has been updated to now permit the use of 864 

antidepressant medications that may impact body weight if the potential subject has 865 

been maintained on a stable medication regimen for at least 3 months prior to 866 

screening. This change is being made to align with recent findings suggesting 867 

variability in the effects of individual medications on body weight, and on the time 868 

course of their effects, with some being only transient (Arterburn et al 2016). Insulin is 869 

allowed for up to one week to treat an acute deterioration in glucose control. 870 

Section 5.3 Dietary restrictions and smoking 871 

 A multi-vitamin and mineral supplement will be recommended in order to ensure 872 

adequate intake  of  nutrients  involved  in  protein  synthesis  (i.e.  vitamin  D;  zinc;  873 

B vitamins) and glucose control (magnesium, for example). 874 

 Diet - 45-50% of calories as carbohydrate, 20-25% protein, and 30% fat. 875 

Section 6.3 Permitted dose adjustments and interruptions of study treatment 876 

 Dose must be adjusted as needed at each study visit if body weight has changed. 877 

Section 6.4 Background therapy dose adjustments 878 

 Guidelines to adapt the anti-diabetes background therapy were removed since the 879 

standards of care must be recommended. 880 

Section 6.5 Treatment assignment and randomization 881 

 The randomization numbers have been clearly indicated for each BMI stratum. 882 
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Section 6.11 Rescue medication 884 

 The section was deleted since sites are requested to follow the standard of care and no 885 

additional recommendation needs to be provided within the frame of this clinical trial. 886 

Section 6.13 Vitamin and mineral supplementation 887 

 The multi-vitamin and mineral supplement has been added that sites will provide to 888 

subjects. 889 

Section 8.1 Assessment Schedule 890 

 Addition of the following assessments: 891 

 24-hour dietary recall at monthly counseling visits. 892 

 24-hour dietary recall via telephone at approximate midpoint between monthly 893 

counseling visits, in another table (Table 8-2) for better readability. 894 

 Meal tolerance test at Visits 101 (Day 1), 107 (Day 168) and 113 (Day 336). 895 

896 

897 

 Footnotes have been corrected. 898 

 Visit numbering changed to comply with NCDS standards. 899 

Section 8.5 Efficacy/pharmacodynamics 900 

The different subsections have been updated to be consistent with the objectives: 901 

 Clarification that HOMA2-IR and QUICKI indexes will be calculated at the end of the 902 

study and not by the sites. 903 

 MTT and physical activity monitoring sections have been added. 904 

 The radiation exposure foreseen in the study has been clearly indicated. 905 

Section 8.6 Safety 906 

 It has been clarified how the serum and urine pregnancy tests should be performed. 907 

 The ECG evaluation section has been updated according to the new protocol template. 908 

 aPTT/PT analysis has been moved under hematology for correctness. 909 

 Sodium/potassium ratio has been deleted from the urinalysis because  this  910 

measurement is not required. “Casts” have been deleted since this measurement does 911 

need to be done only if the dipstick results are abnormal. 912 

Section 8.8 Other assessment 913 

 Immunogenicity has been moved under this section along with meal records for 914 

correctness and according to the new protocol template. 915 

Section 10.4 Data Monitoring Committee 916 

 This section has been removed since it is not applicable for the current study. 917 
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Section 14 References 919 

 This section has been updated in order to include new references. Changes to specific 920 

sections of the protocol are shown in the track changes version of the protocol using 921 

strike through red font for deletions and red underlined for insertions. 922 

A copy of this amended protocol will be sent to the Institutional Review Board 923 

(IRBs)/Independent Ethics Committee (IECs) and Health Authorities. 924 

The changes described in this amended protocol require IRB/IEC approval prior to 925 

implementation. 926 
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Protocol synopsis 928 

Protocol number CBYM338X2211 

Title A randomized, subject- and investigator-blinded, placebo-controlled study 
to assess the safety, pharmacokinetics and efficacy of intravenous 
bimagrumab in overweight and obese patients with type 2 diabetes 

Brief title Safety, pharmacokinetics and efficacy study of bimagrumab in overweight 
and obese patients with type 2 diabetes 

Sponsor and Clinical 
Trial Phase 

Novartis 

Phase II 

Intervention type Drug, Diet, and Moderate exercise 

Study type Interventional 

Purpose and 
rationale 

The main purpose of this study is to evaluate the efficacy of bimagrumab 
to decrease total body fat and improve glycemic control by improving 
insulin sensitivity in overweight and obese subjects with type 2 diabetes. 
This study will enable decision making for the development of bimagrumab 
in overweight and obesity and/or metabolic indications. 

Primary Objective(s) To evaluate the treatment effect of bimagrumab on total body fat mass. 

Secondary 
Objectives 

To evaluate the treatment effect of bimagrumab on total body fat mass 
after 6 months of treatment. 

To evaluate the treatment effect of bimagrumab on glycemic control and 
parameters of insulin sensitivity. 

To evaluate the safety and tolerability of bimagrumab in overweight and 
obese subjects with type 2 diabetes. 

To evaluate the pharmacokinetics of repeat doses of bimagrumab in 
overweight and obese subjects with type 2 diabetes. 

To evaluate the immunogenic response to repeat dosing of bimagrumab in 
overweight and obese subjects with type 2 diabetes. 

To evaluate the treatment effect of bimagrumab on anthropometric body 
measurements and on lean body mass. 

Exploratory 
Objectives 

To explore the treatment effect of bimagrumab on body fat compartments 
and liver fat content. 

 
To explore the treatment effect of bimagrumab on metabolic biomarkers 
and cardiovascular risk factors. 

 
To explore the treatment effect of bimagrumab on muscle function. 

 
To explore the pharmacodynamic effects of bimagrumab on paravertebral 
muscle, muscle fat fraction and intramuscular adipose tissue. 

To explore the relationship between changes in body composition, body  
fat compartments, liver fat content and changes in HbA1c and insulin 
sensitivity. 
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Study design This is a randomized, subject and investigator blinded, placebo-controlled, 
parallel arms study, investigating a 48-week treatment period with 
intravenous bimagrumab in overweight and obese subjects with type 2 
diabetes. Approximately 68 subjects are planned to be enrolled and 
randomized. For patients who do consent for the optional MRI, the liver, 
visceral and subcutaneous fat content will be assessed. Eligible subjects 
will be randomized in a 1:1 ratio to bimagrumab or placebo. 

Population Approximately 68 overweight and obese subjects (BMI: 28-40 kg/m2 

inclusive) with type 2 diabetes 

Males and females between the ages of 18-75 years inclusive 

Key Inclusion criteria  Male and female, age 18 to 75 years (inclusive), in stable health 
condition as determined by past medical history, physical examination, 
vital signs, electrocardiogram, and laboratory tests at screening.

 Type 2 diabetes, with an HbA1c between 6.5% and 10% (inclusive) at 
screening

 On any one of the following anti-diabetes regimens with stable 
treatment   for   approximately   3   months   prior   to    randomization:
1) metformin  monotherapy;  2)  DPP4  inhibitor  agent   monotherapy; 
3) combination   therapy   of   metformin   and   DPP4   inhibitor agent; 
4) no anti-diabetes therapy. 

 Body mass index (BMI) of 28.0 to 40.0 kg/m2 (inclusive) at screening. 

 Body weight between 65 and 140 kg (inclusive) at screening, and with 
a stable body weight (±5 kg) by history (patient report) and stable 
physical activity within 3 months prior to screening. 

Key Exclusion 
criteria 

 Pregnant or nursing (lactating) women, where pregnancy is defined as 
the state of a female after conception and until the termination of 
gestation confirmed by a positive hCG laboratory test. 

 Women of child-bearing potential, defined as all women physiologically 
capable of becoming pregnant, unless they are using highly effective 
methods of contraception during dosing and for 6 months after 
stopping of investigational drug. 

 Diabetes other than type 2 such as type 1 diabetes, surgically 
induced-diabetes; "brittle" type 2 diabetes as per investigator 
judgment, history of severe hypoglycemic episodes in the year 
preceding screening, or hypoglycemic unawareness. 

 History of clinically significant arrhythmias, unstable angina,  
myocardial infarction or stroke, coronary artery bypass graft surgery,  
or percutaneous coronary intervention (e.g. angioplasty or stent 
placement), heart failure, valve disorders or defects, pulmonary 
hypertension within 6 months of screening or 1 year for drug-eluting 
stents. 

Study treatment  Bimagrumab (BYM338) 

 Placebo 
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Efficacy/PD 
assessments 

 DXA scan for whole body, trunk, appendicular fat and lean mass 

 HbA1c, HOMA2-IR, QUICKI and Matsuda Index for glycemic response 

 Anthropometric measurement of fat by weight, body mass index (BMI), 
waist circumference; hip circumference; waist to hip ratio 

 MRI to measure subcutaneous vs. visceral fat, liver fat fraction, 
paravertebral muscle and related intermuscular adipose tissue (IMAT) 
cross-sectional areas (CSA), paravertebral muscle fat fraction 

 

 
 Muscle function tests - Hand grip strength test and Timed Chair Stand 

Key safety 
assessments 

 Adverse events 

 Physical exam 

 Vital signs 

 Laboratory evaluations 

 ECG 

 Urinalysis 

Other assessments  PK samples 

  Biomarkers 

  IG (immunogenicity) 

  PG samples 

  Dietary intake – including but not    limited to total calories, protein, fat, 

  carbohydrate. 

   

Data analysis The primary aim of the study is to assess the effect of bimagrumab on 
body fat mass at Week 48 of the treatment period compared to baseline. 

The study design enables evaluation of efficacy based on the following 
dual criteria: 1) statistical significance (superior treatment effect, 1-sided 
10% level) in fat mass; and 2) clinical relevance of the change in fat mass 
(median treatment effect of at least 5%). Weight loss of 5% has been 
shown to translate into clinical benefit in an overweight and obese 
population with T2D. Fat mass loss of a similar magnitude to 5% weight 
loss is expected to translate into similar clinical benefits, (such as on 
glycemic control) in a similar population. 

The randomization  will be     stratified by BMI category (>=28.0 kg/m2  and 
<=33.0 kg/m2, or >33.1 kg/m2 to <=40.0 kg/m2) in order to achieve an 
approximate balance of BMI distribution across the two treatment groups. 
The cutoff value of 33 kg/m2 represents the expected median BMI in the 
population based on internal data; therefore, the two randomization strata 
are expected to be of similar size. However, equal size strata will not be 
enforced. A minimum of 10 subjects will be targeted for enrollment in the 
smaller stratum to ensure acceptable precision of the treatment effect in 
both strata (see Section 11.7). 

A longitudinal model describing fat mass over time will be used, using all  
of the data collected from both randomization strata and adjusting for 
baseline fat mass, treatment arm, baseline BMI. Variables indicating time 
and time by treatment interaction will be included. An unstructured within- 
subject covariance will be used. The change in fat mass at Week 24 will  
be estimated from that model. In addition, the proportion of subjects 
reaching at least 5% fat loss at Week 24 will be presented by treatment 
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 936 

1 Introduction 937 

1.1 Background 938 

More than just a consequence of poor lifestyle choices, obesity is now viewed as a disease  939 

that is complex, multifactorial, chronic and resistant to  many  forms  of  treatment 940 

(Mechanick et al 2016). Obesity is a risk factor for increased overall mortality and is  941 

estimated  to  have  caused  3.4  million  deaths  worldwide  in   2010   (Lim et al 2012).  942 

Many co-morbidities are associated with obesity, such as type 2 diabetes, hypertension, 943 

dyslipidemia and coronary heart disease (Apovian et al 2015). A body weight reduction of 5-944 

10% has been associated with significant and clinically meaningful improvements in insulin 945 

sensitivity, glycemic control, hypertension and dyslipidemia (Goldstein 1992; Vidal 2002; 946 

Van Gaal et al 2005). 947 

There are no approved obesity interventions that preserve or build lean mass while promoting 948 

fat mass loss. 949 

The activin type 2 receptors (ActRIIA and ActRIIB, collectively abbreviated as ActRII) 950 

modulate signals for ligands belonging to the transforming growth factor beta (TGF-β) 951 

superfamily such as myostatin, GDF-11, and activin. Myostatin, activin A, and GDF-11 are 952 

negative regulators of skeletal muscle growth, acting via the ActRII receptor signaling 953 

pathway to inhibit muscle protein synthesis and myocyte differentiation and proliferation. 954 

Blockade of these ligands' action through blockade of ActRII is known to increase skeletal 955 

muscle mass, which in turn  is  hypothesized  to  improve  peripheral  insulin  sensitivity,  956 

since skeletal muscle is one of the major glucose utilizing tissues in the body. Inhibition of 957 

ActRII with an antibody has been shown to reduce white adipose tissue in mice on a normal  958 

or high-fat diet, while increasing skeletal muscle mass, potentially by inducing a functional 959 

increase in brown fat (Fournier et al 2012). 960 

Bimagrumab (BYM338), a recombinant human, monoclonal antibody, binds competitively to 961 

ActRII with greater affinity than its natural ligands. Bimagrumab is in  development  for 962 

muscle wasting indications and has resulted in a significant increase in skeletal muscle mass  963 

in healthy volunteers, in patients with sporadic inclusion body myositis (sIBM), and  in 964 

patients with sarcopenia. Bimagrumab single dose resulted in a profound impact on body 965 

composition with a maximal reduction in fat mass of ~ 8% and an increase in lean mass of 966 

~ 3% (DXA), in overweight and obese pre-diabetic patients. The net effect on total body 967 

weight was neutral. Insulin sensitivity was improved by ~ 18% as measured with a two-step 968 

hyperinsulinemic euglycemic clamp. This effect was associated with an absolute reduction in 969 

HbA1c of 0.2%, an effect size which has been associated with prevention of progression to 970 

diabetes in a similar population (DeFronzo et al 2011, Knowler et al 2002). 971 

The current study is designed in overweight and obese individuals with type 2 diabetes to 972 

evaluate the effect of bimagrumab on body composition and to enable evaluation of the 973 

metabolic impact of these changes on metabolic parameters. The intent is to evaluate whether 974 

loss of fat mass along with increased lean mass will favorably improve glycemic control.       975 

In addition, the impact of adiponectin, levels of which might increase in response to the 976 

enhanced muscle growth resulting from ActRIIB blockade (Suzuki et al 2008), on liver fat 977 
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 978 

and abdominal fat contents (through an hepatic insulin-sensitizing effect, enhanced fat 979 

oxidation and reduced lipid synthesis) will be studied. 980 

 981 

1.1.1 Relevant data summary 982 

All information currently available on pharmacology, toxicology, pharmacokinetics, and 983 

pharmacodynamics are reported in the Investigator Brochure and has been obtained from in 984 

vitro experiments, animal studies, toxicology studies, and human trials. To date, bimagrumab 985 

has been safe and generally well tolerated and efficacious at increasing muscle mass in adults 986 

19-86 years of age. 987 

 988 

1.2 Nonclinical data 989 

Bimagrumab is cross-reactive with mouse, rat and cynomolgus monkey ActRII receptors, and 990 

studies have been completed in all of these species. In sub-chronic or chronic toxicity studies, 991 

bimagrumab was well-tolerated both by the i.v. or s.c. dose routes, and was tested up to      992 

100 mg/kg/week in rats and up to 300 mg/kg in monkeys. A significant increase in lean body 993 

weight was noted in both sexes and across a range of doses ≥10 mg/kg/week. 994 

In both rats and cynomolgus monkeys, evaluation of cardiac effects has been most notable for 995 

an increase in heart weight during treatment. Data in both species indicate no treatment  996 

related changes in cardiovascular function based on hemodynamic or electrophysiological 997 

investigations, and the identified increase in cardiac weight was never associated with  998 

changes in the histological assessment of the hearts. 999 

 1000 

1.2.1 Teratogenicity and reproductive toxicity data 1001 

In embryo-fetal development studies, bimagrumab was seen to be clearly developmentally 1002 

toxic in the rat and rabbit and teratogenic in the rat (NOAEL of 1 mg/kg). The exact 1003 

mechanism, direct or indirect, underlying the reproductive organ changes observed with 1004 

bimagrumab is therefore unclear. 1005 

A pre- and postnatal development (dose range-finding) study in the rat was terminated at the 1006 

end of the weaning phase of pup development because of a high incidence of litter death in  1007 

the control animals (reason unknown). In addition, in rats dosed at 1 or 10 mg/kg there was an 1008 

increase in the number of females unable to complete the process of parturition and an 1009 

increase in the number of stillborn pups. This observation was not seen in the control animals. 1010 

Women of child-bearing potential must use highly effective contraception during treatment 1011 

and for 6 months after their last dose of bimagrumab due to the risk of teratogenicity and 1012 

embryo-fetal death observed with bimagrumab in animals. 1013 

Earlier clinical studies evaluating single- and multiple doses of bimagrumab showed no 1014 

difference in changes in testicular volume or sperm count or quality between male subjects 1015 

receiving bimagrumab and those receiving placebo. Finally, monoclonal antibodies are large 1016 

molecules that do not readily (< 1%) pass the blood-testis barrier and are not readily excreted 1017 

in seminal fluid. As result of this data, no contraception is required for male subjects 1018 

participating in bimagrumab trials. 1019 
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 1020 

1.3 Clinical data 1021 

1.3.1 Human safety and tolerability data 1022 

Bimagrumab has been evaluated in phases I-III. The first-in-human study was initiated in   1023 

July 2010 and assessed safety, tolerability, pharmacokinetics (PK) and pharmacodynamics 1024 

(PD) of bimagrumab in cohorts of healthy adult volunteers. Numerous subsequent studies 1025 

have been undertaken to determine the safety and tolerability, PK and efficacy of bimagrumab 1026 

in a variety of populations, including five phase IIa/proof of concept (PoC) studies (recovery 1027 

from disuse, sporadic inclusion body myositis (sIBM), sarcopenia with mobility limitations, 1028 

and cachexia of cancer and chronic obstructive pulmonary disease (COPD)), two phase IIb 1029 

studies (sarcopenia and hip fracture recovery) and one phase IIb/III study (sIBM). 1030 

Study results to date indicate bimagrumab has a good safety profile; is generally well 1031 

tolerated; has a predictable nonlinear kinetics caused by target-mediated drug disposition 1032 

(TMDD); and reliably increases muscle volume and decreases adipose tissue levels. 1033 

Body composition changes begin within two weeks of administration and continue throughout 1034 

exposure in both healthy volunteers and patients regardless of age and can improve muscle 1035 

strength and functional status in certain patient populations. 1036 

Based on preclinical data, toxicology and additional clinical findings, the benefit-risk profile 1037 

of bimagrumab remains positive. 1038 

Transient cases of episodic, involuntary muscle contractions (referred to as “cramps or 1039 

spasms”), acne and diarrhea of mostly mild intensity have been observed in study participants 1040 

with symptoms occurring more frequently in participants receiving the highest doses of drug 1041 

(30 mg/kg). Several participants have dropped out of earlier studies because of an AE 1042 

(exacerbation of acne, muscle cramps or diarrhea). Data from the CBYM338X2108 showed 1043 

no effect on the hormonal axis except for a decrease in FSH levels in postmenopausal women 1044 

with complete resolution after bimagrumab’s clearance. Data from study CBYM338X2109 1045 

indicated no effect of bimagrumab on multiple cardiac parameters. 1046 

The reference safety information for bimagrumab can be found in the Investigator’s Brochure. 1047 

 1048 

1.3.2 Human pharmacokinetic data 1049 

Bimagrumab exhibits a non-linear kinetic profile following single and repeat i.v. 1050 

administrations very likely caused by target-mediated drug disposition (TMDD). The total 1051 

clearance (CL) of bimagrumab is concentration-dependent and is the sum of linear CL and 1052 

non-linear CL. The half-life  is  also  concentration  dependent.  The  half-life  ranges  from  1053 

19 days in the linear portion of the profile (high bimagrumab concentrations) to 5 days when 1054 

the maximum CL is achieved. Based on graphical exploration, the loss of nonlinear CL 1055 

saturation seems to occur below a threshold serum concentration of approximately 10 μg/mL. 1056 

Bimagrumab, like any human IgG antibody, is expected to be eliminated via intracellular 1057 

catabolism, following fluid-phase or receptor mediated endocytosis. Since the majority of 1058 

immunoglobulins undergo proteolytic degradation, bimagrumab is not expected to  yield  1059 

active metabolites. 1060 
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 1061 

Since bimagrumab is a human IgG immunoglobulin with large molecular size (~150 kDa), 1062 

little intact immunoglobulin can be filtered by the kidney, hence little/no antibody is expected 1063 

to be excreted in the urine. 1064 

There was no evidence of an effect of the dietary protein intake on the PK of bimagrumab. 1065 

Bimagrumab PK profiles of  healthy  volunteers  of  Japanese  descent,  older  adults  up  to  1066 

83 years of age, obese adults and patients with sIBM were similar to those of healthy younger 1067 

adults. 1068 

More details can be found in the Investigator's Brochure. 1069 

 1070 

1.3.3 Human pharmacodynamic data 1071 

Consistent, measurable increases in muscle size and strength and clinically relevant 1072 

improvement in patient function have been observed in clinical studies. In healthy volunteers, 1073 

single doses of 3, 10 and 30 mg/kg and repeat doses of 3 and 10 mg/kg resulted in measurable 1074 

gains in thigh muscle volume (TMV) of +2.7-5.5% from baseline over placebo at 4−12 weeks 1075 

post dose. TMV increases and associated improvements in physical function occurred in 1076 

patients with sIBM (+6.0%) in an early PoC study. The muscle increase was seen in a recent 1077 

phase III study, but the improved function was not repeated. Patients with sarcopenia saw 8% 1078 

increases in TMV eight weeks after a single dose of 30 mg/kg, which resulted in clinically 1079 

relevant improvements in muscle strength and mobility performance. 1080 

Consistent, dose-dependent, linear decreases in total body fat measured by DXA have also 1081 

been observed in clinical studies with bimagrumab. Reductions in fat mass of between 2.5 and 1082 

3.5 kg over six months occurred in subjects with sarcopenia (CBYM338E2202), hip fracture 1083 

(CBYM338D2201), sporadic inclusion body myositis (CBYM338B2203) and in healthy 1084 

volunteers participating in a cardiac safety study (CBYM338X2109) and in elderly healthy 1085 

subjects (CBYM338X2110). 1086 

 1087 

1.4         Study purpose 1088 

The purpose of this study is to enable decision making for the development of bimagrumab in 1089 

overweight/obesity and metabolic indications. 1090 

 1091 

2 Study objectives and endpoints 1092 

2.1 Primary objective 1093 
 1094 

Primary objective Endpoints related to primary objective 1095 

 To evaluate the treatment effect of 1096 

bimagrumab on total body fat mass 1097 

1098 

 Body fat mass by DXA at Week 48 1099 

 1100 
 1101 

 1102 

2.2 Secondary objectives 1103 
 1104 

Secondary objectives Endpoints related to secondary objectives 1105 
 1106 

 To evaluate the treatment effect of 1107 

bimagrumab on total body fat mass 1108 

after 6 months of treatment 1109 

1110 

 Body fat mass by DXA at Week 24 1111 

 1112 
 1113 
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 1115 

Secondary objectives Endpoints related to secondary objectives 1116 

 To evaluate the treatment effect of 1117 

bimagrumab on glycemic control and 1118 

parameters of insulin sensitivity. 1119 

 To evaluate the safety and tolerability 1120 

of bimagrumab in overweight and 1121 

obese subjects with type 2 diabetes. 1122 

 To evaluate the pharmacokinetics of 1123 

repeat doses of bimagrumab in 1124 

overweight and obese subjects with 1125 

type 2 diabetes. 1126 

 To evaluate the immunogenic response 1127 

to repeat dosing of bimagrumab in 1128 

overweight and obese subjects with 1129 

type 2 diabetes. 1130 

 To evaluate the treatment effect of 1131 

bimagrumab on anthropometric body 1132 

measurements and on lean body mass. 1133 

 1134 

2.3 Exploratory objectives 1135 

1136 

 HbA1c, fasting glucose and insulin, 1137 

HOMA2-IR, QUICKI, Matsuda index based 1138 

on MTT at Week 24 and Week 48.1139 

 Adverse events, Vital Signs, ECG, 1140 

Laboratory Values, Immunogenicity.1141 

 1142 

 PK samples – pre (Ctrough) and post dose 1143 

during treatment and follow-up periods. 1144 

Tmax and Cmax (Day 1, Day 168 and Day1145 

308) will be derived. 1146 

 Anti bimagrumab antibodies pre-dose, 1147 

during treatment and at the end of study.1148 

 1149 

 1150 

 Body weight, BMI, waist circumference, 1151 

waist-to-hip ratio, lean body mass (LBM) 1152 

by DXA at Week 24 and at Week 48.1153 

 1154 
Exploratory objectives Endpoints related to exploratory objectives 1155 

 To explore the treatment effect of 1156 

bimagrumab on body fat 1157 

compartments and liver fat content.1158 

1159 

 Subcutaneous fat, visceral fat, appendicular 1160 

lean and fat mass, liver fat fraction by MRI 1161 

at Week 24 and Week 48. 1162 

 1163 
 To explore the treatment effect of 1164 

bimagrumab on metabolic biomarkers, 1165 

and cardiovascular risk factors. 1166 

1167 

 Triglycerides, total cholesterol, HDL- and 1168 

LDL-cholesterol, FFA, blood pressure, 1169 

hsCRP, IL-6, leptin/adiponectin ratio.1170 

 1171 
 To explore the treatment effect of 1172 

bimagrumab on muscle function.1173 

1174 

 Hand-grip strength by dynamometry and 1175 

timed chair stand at Week 24 and Week 48. 1176 

 1177 
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 1179 

Exploratory objectives Endpoints related to exploratory objectives 1180 

 To explore the pharmacodynamic 1181 

effects of bimagrumab on 1182 

paravertebral muscle, muscle fat 1183 

fraction and intramuscular adipose 1184 

tissue. 1185 

 To explore the relationship between 1186 

changes in body composition, body fat 1187 

compartments, liver fat content and 1188 

changes in HbA1c and insulin 1189 

sensitivity. 1190 

1191 

 Paravertebral muscle cross-sectional area 1192 

(CSA), inter-muscle adipose tissue (IMAT) 1193 

and muscle fat fraction (mFF) assessed from 1194 

abdominal MRI scans.1195 

 1196 

 DXA parameters, MRI parameters,1197 

HOMA2-IR, QUICKI, FFA, Matsuda index. 1198 

 1199 
 1200 
 1201 
 1202 

 1203 

3 Investigational plan 1204 

3.1 Study design 1205 

This is a non-confirmatory, randomized, subject and investigator blinded, placebo-controlled, 1206 

parallel arm study, investigating a 48-week treatment period with i.v. bimagrumab 10 mg/kg 1207 

in overweight and obese subjects with type 2 diabetes. Approximately 68 subjects are planned 1208 

to be enrolled and randomized. For patients who consent to the optional MRI, their liver, 1209 

visceral and subcutaneous fat content will be assessed (see Assessment schedule). 1210 

 1211 

Screening (Days -21 to -8) 1212 

Potential subjects will undergo an onsite screening visit to determine their eligibility for the 1213 

study (see enrollment criteria Section 4). Subjects who qualify for enrollment following 1214 

screening will be scheduled for baseline assessments. 1215 

The investigator must recommend a lifestyle intervention (U.S. Department of Health and 1216 

Human Services Food and Drug Administration Center for Drug Evaluation and Research 1217 

2008) that includes dietary counseling for weight loss with a daily caloric deficit of 1218 

approximately 500 kcal, with a diet that follows the American Diabetes Association (ADA) 1219 

guidance for optimal glycemic control, and with protein intake of at least 1.2 g/kg/day to 1220 

support muscle anabolism. 1221 

Subjects must be encouraged to follow a diet containing approximately 45-50% of calories as 1222 

carbohydrate, 20-25% protein, and 30% fat. Subjects will receive counseling for physical 1223 

activity and will be encouraged to follow the ADA walking program guidelines (please refer 1224 

to the SOM). These interventions will be initiated at screening after eligibility is confirmed. 1225 

 1226 

Baseline (Days -7 to -1) 1227 

Prior to dosing (Day 1), subjects who are eligible for enrollment following screening will 1228 

return   to   the   clinic   to   undergo   baseline   assessments   as   defined   in   Section       8.1 1229 
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 1230 

(Assessment schedule). To facilitate study conduct, subjects may opt to  be domiciled  on  1231 

Day -1 to complete baseline assessments prior to dosing on Day 1. 1232 

 1233 

Randomization and Dosing (Day 1) 1234 

Eligible subjects, based on screening and baseline assessments, will be randomized in a 1:1 1235 

ratio to receive either bimagrumab or placebo. Randomization will be stratified according to 1236 

baseline BMI into 2 strata: 1237 

 BMI between 28.0 kg/m2 and 33.0kg/m2 (inclusive) and1238 

 BMI above 33.1 kg/m2 and up to 40.0 kg/m2 (inclusive).1239 

Administration of bimagrumab or placebo will be done via an intravenous infusion over        1240 

30 minutes, followed by approximately 15 minutes for flushing and then an  observation 1241 

period that will include safety and tolerability and PK sampling. Following all assessments, 1242 

subjects may be discharged from the Investigator site when the Investigator judges them to be 1243 

medically stable, in good general health and not needing further observation. 1244 

 1245 

Treatment period (Days 1 - 336) 1246 

Subjects should continue on anti-diabetes  background  therapy  as  per  eligibility  criteria  1247 

(see Section 4.1) throughout the study. If, however, during the course of the study, a subject 1248 

experiences an improvement or a deterioration of his/her glycemic control, modification of 1249 

his/her background therapy can be made as defined in Section 6.4 (Background therapy dose 1250 

adjustments). 1251 

Administration of bimagrumab or placebo will be done via an intravenous infusion over 30 minutes 1252 

followed by 10 to 20 minute observation period once every 4 weeks for a total of twelve doses. 1253 

Bimagrumab will be dosed based on body weight at 10 mg/kg, with a dose cap of 1200 mg for 1254 

body weight equal to and above 120 kg. Placebo will be provided by the site as 5% Dextrose 1255 

solution (D5W) (see Pharmacy Manual for more details). 1256 

Subjects will receive regular monitoring and advice on diet and physical activity as part of 1257 

their monthly site visits (please refer to Section 8.1 (Assessment schedule)) throughout the 1258 

study, and will be contacted by telephone, or scheduled for an in-person assessment, once 1259 

between each monthly site visit to provide a 24-hour dietary recall. Additional methods for 1260 

promoting weight loss may be incorporated into or used in place of standard clinical care; 1261 

these methods may include the use of electronic tools for reporting dietary intake, weight or 1262 

physical activity, and for receiving feedback on weight trends and lifestyle changes. 1263 

Subjects will  be  asked  to  return  to  the  Investigator  site  for  dosing  approximately  every 1264 

4 weeks during the treatment period. During these visits, subjects will be evaluated for safety, 1265 

tolerability, PK and efficacy. The specific assessments for each of these visits are detailed in 1266 

Section 8.1 (Assessment schedule). 1267 

The treatment period will end approximately 4 weeks after the last dose administration. 1268 
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 1269 

Follow Up (Days 364 -392) 1270 

After completion of the treatment period, subjects will have a follow-up period of 8 weeks 1271 

with regular monitoring for safety and efficacy beginning at Week 48 and continuing until the 1272 

end of study visit (EOS) which will take place 12 weeks after the last study drug 1273 

administration. The specific assessments for the follow up and end of study visits are detailed 1274 

in Section 8.1 (Assessment schedule). 1275 
 1276 

Figure 3-1 Study design 1277 
 1278 

 1279 

3.2 Rationale for study design 1280 

The rationale for key elements of the study design include: 1281 

 Randomization: To decrease the chance of an  imbalance  in  subject  characteristics  1282 

(e.g., age, BMI) between treatment groups.1283 

 Stratification: BMI was selected as a stratification parameter as it is an important 1284 

predictor of response for parameters of body composition/body weight and HbA1c 1285 

(internal data). The expected median value for BMI in this subject population is 33 kg/m2 1286 

(internal data), therefore 2 strata above and below/inclusive of the median will ensure a 1287 

balanced representation of subjects between placebo and active drug in each strata, i.e. 1288 

strata of approximately similar size between the 2 arms.1289 

 Subject- and investigator-blinding: To mitigate the risk of bias in treatment allocation, 1290 

reporting and causality assessment of adverse events. Furthermore, this design decreases 1291 

the potential confounding effect of intentional or unintentional behavioral changes made 1292 

by subjects who are aware of their treatment assignment1293 
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 1294 

 Placebo arm: Inclusion of a placebo group will allow the analysis of whether or not 1295 

bimagrumab treatment is more effective than a standard treatment approach based on 1296 

lifestyle intervention.1297 

 Lifestyle interventions: Trials with anti-obesity agents have to demonstrate treatment 1298 

benefits on body weight/composition on a background of first line-therapy with lifestyle 1299 

interventions. The daily caloric deficit of 500 Kcal with approximately 45-50% calories 1300 

from carbohydrate, 20-25% from protein and 30% from fat is a standard approach and is 1301 

expected to induce weight loss over the treatment period. It may also enhance the effect of 1302 

bimagrumab on body composition and body weight. The American Diabetes Association 1303 

(ADA) walking program is tailored to the type of population in this study and is a gentle, 1304 

easy to implement approach for physical activity. Exercise is known to enhance the effect 1305 

of bimagrumab on muscle function, which may support the treatment benefit of 1306 

bimagrumab on body composition and   weight.1307 

 1308 

Electronic methods to support participants in making behavioral 1309 

changes to promote weight loss may also be utilized. 1310 

 Adequate protein intake: Protein content of 1.2 g/kg/day is recommended to ensure 1311 

adequate dietary intake during the period of muscle growth.1312 

 Standard of care diabetes therapy: Subjects will remain on their standard of care 1313 

treatment for diabetes, enabling the evaluation of added treatment benefit  with 1314 

bimagrumab on glycemic parameters. Anti-diabetes therapy is restricted to metformin 1315 

and/or DPP4 inhibitors, as these medications are less likely to affect body weight and thus 1316 

confound the study results.1317 

 1318 

3.3 Rationale for dose/regimen, route of administration and duration 1319 

of treatment 1320 

Dose rationale 1321 

In healthy volunteers (HV) and sIBM patients, a 10 mg/kg dose of bimagrumab was shown to 1322 

provide exposure levels (i.e. above 10 µg/mL) at which the anabolic effect is observed and 1323 

maintained over dosing intervals of 4 weeks [CBYM338X2102 (N=6 subjects), 1324 

CBYM338X2104 (N=47 subjects)], for up to six doses [CBYM338X2109 (N=35 subjects)] 1325 

and up to one year [CBYM338B2203 (N=54 sIBM patients)]. The threshold for minimal 1326 

target exposure for bimagrumab is approximately 10 µg/mL, a concentration below which 1327 

nonlinear clearance is observed, suggesting loss of full receptor saturation and target-mediated 1328 

drug disposition. In clinical studies to date, bimagrumab concentrations approximately at or 1329 

above 10 µg/mL for at least 4 weeks in HV and more than one year in sIBM patients have 1330 

been safe, well tolerated, and  have  demonstrated  an  increase  in  thigh  muscle  volume.  1331 

The 26-week toxicology studies in cynomolgus monkeys showed a chronic exposure at 1332 

NOAEL (300 mg/kg/week) of approximately 300-fold and 55-fold for AUC and Cmax, 1333 

respectively, when compared to human exposures at 10 mg/kg at steady state. 1334 

Dosing in this study is weight-based for subjects with body weight up to 120 kg, and is  1335 

capped at 1200 mg for subjects with body weight between 120 kg and 140 kg. 1336 
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Body-weight based dosing has proven to reduce variability in exposure in subjects/patients, 1338 

and will be implemented as applicable. Capped dose is selected for body weights > 120 kg 1339 

because of the uncertainty of the effect of large body weight and body composition (% fat 1340 

mass vs. % lean mass) on the exposure and safety profile of bimagrumab. 1341 

To date, the pharmacokinetic data is limited in obese subjects, and the maximal body weight 1342 

in dosed subjects has been 116 kg, in studies conducted with bimagrumab in overweight to 1343 

obese subjects with insulin resistance (N=10), and obese healthy subjects (N=6). 1344 

The maximal amount of bimagrumab administered to-date is 3500 mg (at a dose of 30 mg/kg), 1345 

given i.v. and as a single dose for a maximal body weight of 116 kg. This dose did not show 1346 

over-exposure and caused no safety concerns. 1347 

A capped dose for these subjects is selected to avoid over-exposure and to maintain 1348 

bimagrumab levels around the threshold for safe anabolic effects over 4-week dosing intervals. 1349 

Specifically, the selected amount of 1200 mg translates to a body weight based dose ranging 1350 

from 10 to 8.6 mg/kg for the body weight range of 120-140 kg, which is predicted to result in 1351 

exposure levels within the safe and efficacious range for bimagrumab and with minimal risk   1352 

of over-exposure. 1353 

 1354 

Rationale for duration of treatment 1355 

A treatment duration of 48 weeks is selected to capture the temporal profile as well as 1356 

maximal effect of bimagrumab on body fat mass. While a ceiling effect is typically observed 1357 

on lean mass gain with bimagrumab, the loss of fat mass does not seem to plateau over a 1358 

period of 24 weeks and even up to 64 weeks (Internal data). 1359 

 1360 

Rationale for follow-up period 1361 

An off-drug follow-up period is included to monitor the durability of treatment effect of 1362 

bimagrumab on body fat mass, lean mass and glycemic control once off treatment. The EOS 1363 

visit being performed 12 weeks after the last administration covers the wash-out period of 1364 

bimagrumab exposure associated with anabolic effect (approximately 8 weeks). 1365 

 1366 

3.4 Rationale for choice of comparator 1367 

A placebo will be used as a comparator in this study based on the following rationale: 1368 

 A placebo comparator is needed to assess bimagrumab efficacy over the standard 1369 

treatment approach based on lifestyle intervention. Also a placebo comparator does allow 1370 

maintaining the double blind design.1371 
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3.5 Rationale for choice of background therapy 1373 

This trial in overweight or obese patients with T2D has the primary goal of assessing the  1374 

effect of bimagrumab on body composition. 1375 

While improvement in glycemic control may occur as a result of improved body composition, 1376 

subjects should maintain their background T2D therapy throughout to avoid deterioration in 1377 

glycemic control. If, however, improvement in glycemic control is observed during the study, 1378 

reduction in or discontinuation of anti-diabetic treatment is allowed under the guidance of a 1379 

medical professional to prevent hypoglycemia as specified in Section 6.4. T2D treatment is 1380 

restricted to specific anti-diabetes therapy for homogeneity of the study population and to 1381 

enable interpretability of the data. Anti-diabetes therapy is restricted to classes with minimal 1382 

effect on body weight, including metformin, a first line therapeutic agent, and/or DPP4 1383 

inhibitors. Management of background therapy, including the potential need for managing 1384 

worsening glycemic control, is presented in Section 6.4. 1385 

 1386 

3.6 Purpose and timing of interim analyses/design adaptations 1387 

An interim analysis (IA) (See Figure 3-1) is planned for early evaluation of efficacy on total 1388 

fat mass when approximately 50% of subjects complete the Week 24 assessments. 1389 

Additional interim analyses may be conducted to support decision making concerning the 1390 

current clinical study, the sponsor’s clinical development projects in general, or in case of any 1391 

safety concerns. 1392 

Additional information is presented in Section 11.9 (Interim analyses). 1393 

 1394 

3.7 Risks and benefits 1395 

3.7.1 Potential benefits 1396 

Based on preliminary clinical data in a pre-diabetic population, bimagrumab is expected to 1397 

result in improved body composition, with higher lean body mass and lower fat mass. 1398 

Bimagrumab may also result in improved insulin sensitivity and glucose control during the 1399 

trial. Although in a previous study in mostly overweight subjects, the effect of bimagrumab on 1400 

body weight was neutral, in the presence of a negative energy balance and with a longer 1401 

treatment period, bimagrumab may also induce body weight loss. All subjects enrolled in the 1402 

study may benefit from the lifestyle interventions including diet and physical activity, and 1403 

regular monthly visits. 1404 

The risk to patients in this trial will be minimized by adherence to the eligibility criteria, close 1405 

clinical monitoring, and stopping rules. 1406 

There may be unknown risks of bimagrumab, which may be serious. 1407 
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 1408 

3.7.2 Bimagrumab related risks 1409 

Acne 1410 

Data  from  the  prior  proof  of  concept  study  in  older  adults  with  sarcopenia  reported an 1411 

incidence of acne in 10.5% (2/19) of patients administered two doses of 30 mg/kg 1412 

bimagrumab. 1413 

Program-wide, single and multiple dose studies in healthy volunteers and patients with 1414 

sarcopenia, sIBM and COPD cachexia demonstrated the occurrence of diffuse, transient acne 1415 

on the face and scalp and less frequently on the back and chest in 18.3% of the population. 1416 

Earlier studies showed an increased incidence with the highest  doses  (Table  3-1). 1417 

Conversely, acne was not observed in the multiple dose study (CBYM338X2102) after   three 1418 

i.v. doses of 3 or 10 mg/kg every 4 weeks. 1419 

Acne has been confirmed in these studies by dermatology consult and biopsy. Treatment has 1420 

been successful with good skin hygiene using a 4-10% benzoyl peroxide wash and over the 1421 

counter  topical  treatments.  On   occasion,   a prescription,   topical   or   oral   antibiotic   1422 

(i.e., minocycline 100 mg bid), was recommended. However, early standard of care 1423 

intervention is recommended in participants when acne presents. 1424 

Further analysis of skin reactions and their association with preexisting conditions, 1425 

bimagrumab PK parameters, time to appearance from dosing and time to resolution will be 1426 

performed in current and future studies. A possible mechanistic link between bimagrumab and 1427 

skin reactions remains unclear. 1428 
 1429 

Table 3-1 Skin reactions considered possibly related to bimagrumab from 1430 

unblinded data* 1431 
 1432 
 1433 

 1434 
n (%) 1435 

1436 

of 2 mg/kg 1437 

n (%) 1438 

*Data from studies: CBYM338X2101, CBYM338X2102, CBYM338X2106, CBYM338X2107, 1439 
CBYM338X2205 1440 

 1441 

Muscle Symptoms 1442 

Involuntary muscle contractions, referred to as cramps, spasms or twitches, have been  1443 

reported by participants in early studies receiving single or multiple doses of bimagrumab 1444 

(Table 3-2). 1445 

The dose-frequency of muscle symptoms is not linear. In the multiple dose study, spasms 1446 

were reported by one (of six) subjects receiving three i.v. doses of 3 mg/kg, and six (of six) 1447 

receiving 10 mg/kg and four (of six) in the combination i.v. and s.c. cohort (greatest drug 1448 

exposure). Most muscle spasms throughout the clinical study program have been mild in 1449 

intensity, transient, painless, of short duration, and did not require medical treatment. Several 1450 

cases of muscle spasms were moderate in severity. 1451 

 

AE 

3 mg/kg 

N=18 

n (%) 

10 mg/kg 

N=12 

n (%) 

30 mg/kg 

N=59 

n (%) 

3X3 mg/kg 

N= 7 

n (%) 

3X10 mg/kg 
30 mg/kg i.v. plus 3x/wk 

N= 6 
N= 8

 

Acne 4 (22.2%) 1 (8.3%) 26 (44%) 0 0 6 (75%) 
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 1452 

In early studies, a smaller percentage of muscle symptoms were seen in older healthy 1453 

volunteers 70-83 years of age than in young and middle aged adults. A case of spasm was 1454 

reported by one subject (of 6) that received 3 mg/kg, while no cases were reported in the  1455 

group receiving 30 mg/kg. 1456 

The etiology and clinical meaning of these observations are not known. Similar symptoms 1457 

have been reported with at least one other anabolic molecule, a beta-2 adrenergic agonist 1458 

(Tomlinson et al 1990) and are commonly reported by adults performing muscle building 1459 

exercise. Data on twitches and the effects on people receiving bimagrumab are detailed in the 1460 

Investigator’s Brochure. 1461 
 1462 

Table 3-2 Muscle symptoms considered possibly related to bimagrumab from 1463 
 1464 

 1465 

mg/kg of 2 mg/kg 1466 
 1467 
 1468 
 1469 
 1470 
 1471 
 1472 

pain 1473 

*Data from studies: CBYM338X2101, CBYM338X2102, CBYM338X2106, CBYM338X2107, 1474 
CBYM338X2205 1475 

 1476 

Heart 1477 

Preclinical studies in rats demonstrated marked cardiac hypertrophy deemed compensatory to 1478 

the substantial increase in skeletal muscle mass and body weight these animals experienced.  1479 

In clinical studies to date, echocardiography data has shown no evidence of significant change 1480 

in posterior wall thickness, interventricular septum thickness, left ventricular and systolic or 1481 

diastolic diameter, left ventricular mass, left ventricular mass index, end diastolic volume, end 1482 

systolic  volume  and  left  ventricular  ejection   fraction  when  compared  with  placebo.   1483 

The echocardiography findings have recently been confirmed by a dedicated cardiac safety 1484 

study (CBYM338X2109; N=68, 65-90 years of age, six  monthly  doses  of  10  mg/kg).  1485 

Using cardiac magnetic resonance imaging (CMR), Holter monitoring and other measures, 1486 

findings showed no decrease in left ventricular ejection fraction (LVEF); no increase in left 1487 

ventricular mass index (LVMi) or regional myocardial thickness; no difference in the 1488 

incidence of cardiac arrhythmias or changes in QTcF, heart rate, blood pressure, hematologic 1489 

parameters or cardiac injury biomarkers. Unlike the preclinical rat studies, these human 1490 

subjects had relatively small increases in skeletal muscle mass, so that it is not clear if cardiac 1491 

hypertrophy may occur with bimagrumab treatment in patients with larger increases in  1492 

skeletal muscle mass. Furthermore, it is also not clear whether prolonged exposure to 1493 

bimagrumab may be more likely to have either a compensatory or direct effect on the heart, or 1494 

whether this effect is enhanced in elderly patients, potentially with subclinical cardiac disease. 1495 

As of the date of this protocol, no cardiac safety signal has been reported in clinical trials with 1496 

bimagrumab. 1497 

unblinded data* 

 
3 mg/kg 10 mg/kg 30 mg/kg 

3X3 
3X10 mg/kg 

30 mg/kg i.v. plus 3x/wk 

AE N=18 N=12 N=59 
N= 7 

N= 6 
N= 8

 

    n (%) n (%) n (%) 
n (%) 

n (%) 
n (%) 

Spasms 1 (6%) 0 26 (44%) 1 (14.3%) 6 (100%) 4 (50%) 

Strain 0 0 0 1 (14.3%) 2 (33.3%) 0 

General
 0

 
0 0 0 0 3 (37.5%) 
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 1498 

An external Data Monitoring Committee (DMC) will monitor safety data from the study and 1499 

currently monitors the entire bimagrumab program for potential safety concerns. Based on an 1500 

analysis of data from the entire bimagrumab clinical program, intensive cardiac monitoring by 1501 

echocardiography has been judged to be unnecessary and is being removed from this protocol. 1502 

The elimination of echocardiography from this amendment has been approved by the 1503 

independent DMC as well as internal Novartis safety and review committees. 1504 

 1505 

Reproductive organs 1506 

Data from CBYM338X2108 demonstrate no clinically or statistically significant effect of 1507 

bimagrumab on circulating testosterone levels and no effect on the pituitary-gonadal or 1508 

pituitary-adrenal axes in either gender. Suppression of FSH levels in postmenopausal women 1509 

and premenopausal women of non-childbearing potential has been observed with no 1510 

associated safety risk identified. All effects were transient and resolved after bimagrumab 1511 

exposure ended. Semen analysis data from the multiple dose study suggest that three doses of 1512 

10 mg/kg have no effect on sperm count or quality in males. 1513 

Women of childbearing potential may participate in this study as long as they use highly 1514 

effective contraception as detailed in Section 4.2 (Exclusion criteria). 1515 

 1516 

Immunogenicity 1517 

It is possible that anti-drug antibodies could develop against bimagrumab, which could 1518 

neutralize or clear the drug more rapidly and attenuate its efficacy. A treatment related anti-1519 

drug antibody response has been observed in subjects treated with bimagrumab although it 1520 

should be noted that high exposure to bimagrumab may mask the presence of an immune 1521 

response. Nevertheless, there was no evidence of an infusion or hypersensitivity reaction that 1522 

could be related to immunogenicity or any sign of immune complex formation in the clinical 1523 

trials performed so far. No positive signal in the immunogenicity assay was accompanied by a 1524 

change in the bimagrumab PK profile. 1525 

 1526 

Lipase and amylase elevations 1527 

Observations of dose-dependent, transient, sub-clinical elevations of lipase and/or amylase 1528 

have been identified in several studies in the bimagrumab clinical program. The biological 1529 

explanation for this temporal rise in pancreatic enzymes seen in some individuals is not yet 1530 

fully understood. 1531 

As of 1 September 2018 there have been two confirmed cases of acute pancreatitis among 1532 

approximately 1038 participants administered bimagrumab. There is no known association 1533 

among participants receiving bimagrumab between the temporary elevations in lipase and/or 1534 

amylase and an increased risk for pancreatitis. However, to reduce the potential risk of 1535 

elevated pancreatic enzymes to study participants, volunteers with elevated  amylase  and 1536 

lipase will be excluded as per Section 4.2. 1537 

Participants will be monitored throughout the study as detailed in the Assessment schedule. 1538 

Safety monitoring guidance for participants who experience elevated lipase and/or amylase 1539 

during the study is provided in Section 9.4. 1540 
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 1541 

3.7.3 Blood sample volumes 1542 

A maximum of 500 mL of blood is planned to be collected from each subject during the study 1543 

over a period of 392 days (56 weeks). Additional samples for monitoring of any  safety 1544 

findings are not included. Blood collection is not considered to be a risk for this population. 1545 

During the collection of blood samples, subjects may experience pain and/or bruising at the 1546 

insertion site of the needle/catheter. Although rare, localized clot formation, infections and 1547 

nerve injury may occur. Lightheadedness and/or fainting may also occur during or shortly  1548 

after the blood draw. Patients will be observed following all blood draws and discharged only 1549 

when the Investigator observes stable health status. In addition, liquids by mouth in the form 1550 

of water, fruit juice or a similar product will be provided following the blood draw  to 1551 

replenish the blood volume removed. 1552 

Timings of blood sample collection are outlined in the Assessment Schedule, Section 8.1.      1553 

A summary blood log is provided in the Site Operations Manual, together with instructions   1554 

for all sample collection, processing, storage and shipment information. 1555 

See Section 8.9 regarding the potential use of residual samples. 1556 

 1557 

3.7.4 Trial-related risks 1558 

Infusion risks 1559 

Infusion-related reactions can occur with monoclonal antibodies. Hypersensitivity reactions 1560 

can manifest as  fever,  chills,  urticaria,  dyspnea,  headaches,  myalgia  and/or  hypotension. 1561 

A serious infusion reaction that results in anaphylaxis is a rare event in monoclonal antibody 1562 

therapy. If a severe hypersensitivity reaction occurs, administration of bimagrumab should be 1563 

discontinued and appropriate therapy initiated. 1564 

 1565 

Diet-related 1566 

The daily caloric deficit of 500 Kcal with approximately 45-50% calories from carbohydrate, 1567 

20-25% from protein and 30% from fat is a standard approach and is expected to induce 1568 

weight loss of approximately 450 gr (1 pound) per week over the treatment period. It may also 1569 

enhance the effect of bimagrumab on body composition and body weight. The anabolic effect 1570 

of bimagrumab requires adequate protein intake. Given the daily caloric deficit, the protein 1571 

intake is increased to 1.2 g/kg/day to ensure an adequate protein supply for increasing lean 1572 

mass. 1573 

A daily multivitamin/multimineral supplement is also recommended to ensure adequate intake 1574 

of micronutrients involved in protein synthesis and glucose regulation. Over-the-counter 1575 

supplements will be recommended at doses commonly consumed and recommended by 1576 

recognized authoritative scientific bodies  (for  example,  the  US  Institutes  of  Medicine).  1577 

No adverse effects are anticipated. 1578 
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 1579 

Exercise-related 1580 

The ADA walking program is tailored to the type of population in this study and is a gentle, 1581 

easy to implement approach for physical activity. Exercise is likely to enhance the effect of 1582 

bimagrumab on muscle function, which may support the treatment benefit of bimagrumab on 1583 

body composition and weight. No adverse effects are anticipated. 1584 

 1585 

Imaging 1586 

Dual-Energy X-ray Absorptiometry (DXA) 1587 

This clinical study involves exposure to radiation from a DXA total body scan. The radiation 1588 

exposure by DXA is not necessary for medical care but is intended for research purposes only. 1589 

The effective dose of a DXA whole body scan on an adult is 2.1 microSv. Therefore, the total 1590 

amount of radiation exposure per subject from five DXA scans will be about 10.5 microSv. 1591 

This amount of radiation is equivalent to approximately 14 days of background exposure 1592 

(approx. 0.03 microSv per hour at sea level). For effective radiation doses under 3 mSv      1593 

(300 mrem), the risk is considered to be minimal (Albanese et al 2003). Therefore, the 1594 

radiation exposure in this study involves minimal risk and is necessary to obtain the research 1595 

information desired (Stabin 2008). DXA measures are described as having no observable or 1596 

biological effect and are similar to natural background levels of radiation in most countries; 1597 

the study scans pose no safety risk. 1598 

Magnetic Resonance Imaging (MRI) 1599 

MRI makes use of powerful magnetic fields and radio waves, which are believed to cause no 1600 

direct   adverse    consequences    when    used    within    FDA-approved    specifications.    1601 

No MRI-contrast will be administered in this study. Thus in principle, MRI scans can be 1602 

repeated in the same patient as needed. 1603 

The MRI scanning equipment may cause a feeling of claustrophobia in susceptible persons. 1604 

Therefore, sensitivity to enclosed spaces should be queried at screening. The MRI assessment 1605 

is optional and requires a separate informed consent. 1606 

 1607 

4 Population 1608 

Approximately sixty-eight (68) overweight/obese men and women 18-75 years old (inclusive) 1609 

with type 2 diabetes will be enrolled in the study. 1610 

The investigator must ensure that all subjects being considered for the study meet the 1611 

eligibility criteria. No additional criteria should be applied by the investigator, in order that  1612 

the study population will be representative of all eligible subjects. 1613 

Subject selection is to be established by checking through all eligibility criteria at screening 1614 

and baseline. A relevant record (e.g., checklist) of the eligibility criteria must be stored with 1615 

the source documentation at the study site. 1616 

Deviation from any entry criterion excludes a subject from enrollment into the study. 1617 
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 1618 

4.1 Inclusion criteria 1619 

1. Written informed consent must be obtained before any assessment is performed. 1620 

2. Male and female, age 18 to 75 years (inclusive), in stable health condition as determined 1621 

by past medical history, physical examination, vital signs, electrocardiogram, and 1622 

laboratory tests at screening. 1623 

3. Type 2 diabetes, with an HbA1c between 6.5% and 10% (inclusive) at screening. 1624 

4. On one of the following anti-diabetes regimens with stable treatment for approximately     1625 

3 months prior to randomization: 1) metformin monotherapy; 2) DPP4 inhibitor agent 1626 

monotherapy; 3) combination therapy of metformin and DPP4 inhibitor agent; 4) no anti-1627 

diabetes therapy. 1628 

5. Body mass index (BMI) of 28.0 to 40.0 kg/m2 (inclusive) at screening. 1629 

6. Body weight between 65 and 140 kg (inclusive) at screening, and with a stable body 1630 

weight (±5 kg) by history (patient report) and stable physical activity within 3 months  1631 

prior to screening by history (patient report). 1632 

7. Able to communicate well with the investigator; to understand and comply with the 1633 

requirements of the study. 1634 

 1635 

4.2 Exclusion criteria 1636 

Conditions related to safety: 1637 

1. Pregnant or nursing (lactating) women, where pregnancy is defined as the state of a female 1638 

after conception until the termination of gestation, and confirmed by a positive hCG 1639 

laboratory test at screening. 1640 

2. Women of child-bearing potential, defined as all women physiologically capable of 1641 

becoming pregnant unless they are using highly effective methods of contraception during 1642 

dosing and for 6 months after stopping of investigational drug. Highly effective 1643 

contraception methods include: 1644 

 Total abstinence from heterosexual intercourse (when this is in line with the preferred 1645 

and usual lifestyle of the subject). Periodic abstinence (e.g. calendar, ovulation, 1646 

symptothermal, post-ovulation methods) and withdrawal are not acceptable methods 1647 

of contraception. 1648 

 Female sterilization (surgical bilateral oophorectomy with or without hysterectomy), 1649 

total hysterectomy or tubal ligation at least six weeks before taking investigational 1650 

drug. In case of oophorectomy alone, only when the reproductive status of  the 1651 

woman has been confirmed by follow up hormone level assessment. 1652 

 Male sterilization (at least 6 months prior to screening). For female subjects in the 1653 

study, the vasectomized male partner should be the sole partner for that subject. 1654 

 Use of oral, injected or implanted hormonal methods of contraception or placement of 1655 

an intrauterine device (IUD) or intrauterine system (IUS) or other forms of hormonal 1656 

contraception that have comparable efficacy (failure rate <1%), for example hormone 1657 

vaginal ring or transdermal hormone contraception. 1658 

In the case of oral contraception, women should be stable on the same pill for a minimum 1659 

of 3 months before taking the investigational drug. 1660 
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 1661 

Women are considered post-menopausal and not of child-bearing potential if they have 1662 

had 12 months of natural (spontaneous) amenorrhea with an appropriate clinical profile 1663 

(e.g. age-appropriate, history of vasomotor symptoms) or have been sterilized as specified 1664 

above. 1665 

3. Any chronic active infection (e.g., HIV, hepatitis B or C, tuberculosis, etc) or has received 1666 

anti-HCV treatments within the previous 6 months. Patients receiving chemoprophylaxis 1667 

for latent tuberculosis infection are eligible for the study. 1668 

4. History of or known hypersensitivity to monoclonal antibodies or drugs similar to the 1669 

study drug. 1670 

5. History of multiple and recurring allergies or allergy to the investigational 1671 

compound/compound class being used in this study. 1672 

6. Chest pain, severe shortness of breath, or occurrence of other safety concerns during the 1673 

screening or baseline assessments. 1674 

 1675 

Diabetes related conditions: 1676 

7. Diabetes other than type 2, such as type 1 diabetes, surgically induced-diabetes, "brittle" 1677 

type 2 diabetes as per investigator judgment, history of severe hypoglycemic episodes in 1678 

the year preceding screening, known hypoglycemic unawareness. 1679 

 1680 

Liver or pancreas related conditions: 1681 

8. Abnormal liver function tests such as SGOT (AST), SGPT (ALT), alkaline phosphatase,  1682 

or serum  bilirubin  (except  Gilbert’s  Disease),  or  abnormal  lipase  and/or  amylase.  1683 

The investigator should be guided by the following criteria: 1684 

a. Any single transaminase may not exceed 3x the upper limit of normal (ULN). 1685 

b. A single parameter elevated up to and including 3x ULN should be re-checked 1686 

as soon as possible, and always prior to enrollment/randomization, to rule out 1687 

any laboratory error. 1688 

c. If the total bilirubin concentration is increased above the ULN, total bilirubin 1689 

should be differentiated into the direct and indirect reacting bilirubin. In any 1690 

case, serum bilirubin should not exceed the value of 1.6 mg/dL (27μmol/L). 1691 

d. Screening or baseline levels of lipase and/or amylase ≥ 2x ULN are 1692 

exclusionary. Initial tests in either lipase or amylase of ≥ 2x ULN should be re- 1693 

checked as soon as possible to confirm lab values, and must be available prior 1694 

to randomization. Patients with confirmed lipase and/or amylase ≥ 2x ULN at 1695 

screening or baseline are excluded. 1696 

9. Known history or presence of severe active acute or chronic liver disease (e.g., cirrhosis) 1697 

or conditions with hepatotoxic potential (e.g. known gallbladder or bile duct disease, acute 1698 

or chronic pancreatitis, or exocrine pancreatic insufficiency). 1699 
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 1700 

Cardiovascular conditions: 1701 

10. History of clinically significant arrhythmias, heart failure, unstable angina, myocardial 1702 

infarction or stroke, coronary artery bypass graft surgery, or percutaneous coronary 1703 

intervention (e.g. angioplasty or stent placement), deep vein thrombosis/pulmonary 1704 

embolism, valve disorders or defects, pulmonary hypertension within 6 months of 1705 

screening or 1 year for drug-eluting stents. 1706 

11. Tachycardia, defined as pulse rate >100 bpm after 5 minutes resting in the sitting position. 1707 

 1708 

Other conditions: 1709 

12. Any medical condition or laboratory finding during screening (e.g. an unexplained or 1710 

clinically significant laboratory result), which, in the opinion of the investigator, may 1711 

interfere with participation in the study, might confound the results of the study, or pose 1712 

an additional safety risk in administering bimagrumab. 1713 

13. History of malignancy of any organ system (other than localized basal cell carcinoma of 1714 

the skin), treated or untreated, within the past 5 years, regardless of whether there is 1715 

evidence of local recurrence or metastases. 1716 

14. Active alcohol or drug abuse, or participation in an alcohol or drug treatment program 1717 

within 1 year prior to screening. Subjects having successfully completed an alcohol or 1718 

drug treatment program > 1 year prior to screening with sustained abstinence may be 1719 

eligible. 1720 

15. Confirmed diagnosis of current, significant psychiatric disease (e.g. dementia,  1721 

Alzheimer’s disease, schizophrenia, depression or bipolar disorder). Individuals with 1722 

adequately treated depression and stable treatment at least 3 months prior to screening are 1723 

eligible for enrollment. 1724 

16. Chronic kidney disease [estimated glomerular filtration rate (GFR) < 30 mL/min]. 1725 

17. Patient plans to move out of the study area within 12 months, or be out of the study area 1726 

for > 4 weeks, continuously. 1727 

18. History of any type of bariatric procedure. 1728 

 1729 

Optional MRI Assessment criterion: 1730 

19. Waist circumference > 120 cm for patients having given their consent for the optional 1731 

MRI assessment. 1732 

 1733 

Temporary Exclusion criteria: 1734 

Subjects excluded for one of the temporary medical conditions listed below may be  1735 

rescreened after a period that is considered clinically relevant by the investigator. The subject 1736 

will need to re-sign informed consent and the full screening visit must be repeated under a  1737 

new subject number. 1738 

20. Use of prohibited medications (found in Section 5.2). 1739 

21. Significant acute illness such as urinary tract infection or upper respiratory tract infection 1740 

which has not resolved within two (2) weeks prior to screening. 1741 
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 1742 

22. Men with low fasting morning testosterone (<250 ng/dl) at screening; men receiving 1743 

testosterone replacement therapy for low testosterone are eligible if on a stable dose of 1744 

testosterone for a minimum of 3 months and if their testosterone level is in the normal 1745 

range on 2 consecutive tests at least one month apart and not more than 6 months apart,  1746 

the second one being performed at screening. 1747 

23. Systolic blood pressure > 180 or < 90 mmHg or diastolic blood pressure > 100 or 1748 

< 50 mmHg at screening or baseline. 1749 

24. Currently enrolled in, or discontinued within the last 30 days (or 5 half-lives of enrollment 1750 

or until PD effect is expected to return to baseline, whichever is longer, or longer if 1751 

required by local regulations) from a clinical trial involving an investigational drug or off- 1752 

label use of a drug, or are concurrently enrolled in any other type of medical research 1753 

judged to be scientifically or medically incompatible with this study. 1754 

25. Uncontrolled thyroid disease. Hypothyroid subjects with euthyroidism on stable thyroid 1755 

replacement therapy for at least 3 months prior to screening are allowed. 1756 

26. Significant change in cigarette smoking within 3 months of screening, as judged by the 1757 

investigator. 1758 

27. Use of any anti-obesity medications, nutritional supplements or over the counter products 1759 

for weight loss within 3 months of screening. Use of medications known or suspected to 1760 

induce weight gain, such as some anticonvulsant and psychotropic medications (excluding 1761 

anti-depressant medication, refer to point 15) within 3 months of screening. 1762 

28. Use of skeletal muscle anabolic agents in any form such as  medications,  hormones 1763 

(except stable testosterone replacement therapy for at least 3 months for hypogonadal 1764 

men), over the counter products and nutritional supplements (other than protein) that are 1765 

labeled as muscle anabolic agents for 3 months prior to screening. 1766 

29. Any dietary intervention, new exercise regimen or lifestyle modifications targeted for 1767 

weight loss or diabetes control started within 3 months of screening. 1768 

Refer to Section 8.3 (Subject Screening) for information regarding re-screening. 1769 

Refer to Section 8.6 for a complete list of safety assessments. 1770 

No additional exclusions may be applied by the investigator, in order to ensure that the study 1771 

population will be representative of all eligible patients. 1772 

 1773 

5 Restrictions for Study Subjects 1774 

During recruitment, screening/informed consent review, and baseline visit, the subjects must 1775 

be informed and reminded of the restrictions outlined in this section. 1776 

 1777 

5.1 Contraception requirements 1778 

Women of childbearing potential are eligible for this study if they use highly effective 1779 

methods of contraception during dosing and for 6 months after stopping study medication. 1780 

Highly effective contraception methods include: 1781 

 Total abstinence (when this is in line with the preferred and usual lifestyle of the subject. 1782 

Periodic abstinence (e.g., calendar, ovulation, symptothermal, post-ovulation methods) 1783 

and withdrawal are not acceptable methods of contraception.1784 
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 1785 

 Female sterilization (surgical bilateral oophorectomy with or without hysterectomy), total 1786 

hysterectomy or tubal ligation at least six weeks before taking study treatment. In case of 1787 

oophorectomy alone, only when the reproductive status of the woman has been confirmed 1788 

by follow up hormone level assessment.1789 

 Male sterilization (at least 6 months prior to screening). For female subjects in the study, 1790 

the vasectomized male partner should be the sole partner for that subject.1791 

 Use of oral, injected or implanted hormonal methods of contraception or placement of an 1792 

intrauterine device (IUD) or intrauterine system (IUS) or other forms of hormonal 1793 

contraception that have comparable efficacy (failure rate <1%), for example hormone 1794 

vaginal ring or transdermal hormone contraception. In case of use of oral contraception, 1795 

women should be stable on the same contraceptive medication for a minimum of 3 months 1796 

before taking study treatment.1797 

Men are not required to use contraception because of the large size of the antibody which does 1798 

not penetrate the blood-testes barrier. 1799 

Women of child bearing potential must be informed that taking the study treatment may 1800 

involve unknown risks to the fetus if pregnancy were to occur during the study, and agree that 1801 

in order to participate in the study they must adhere to the contraception requirement for the 1802 

duration of the study. If there is any question that the subject will not reliably comply, they 1803 

should not be entered or continue in the study. 1804 

 1805 

5.2 Prohibited treatment 1806 

 Use of skeletal muscle anabolic agents in any form such as medications, hormones, over 1807 

the counter products and nutritional supplements (other than protein) that are labeled as 1808 

muscle anabolic agents.1809 

 Anti-obesity medications, nutritional supplements, dietary interventions other than 1810 

described in the protocol, or over the counter products for weight loss.1811 

 Chronic systemic steroid treatment or systemic steroids for > 7 consecutive days for 1812 

worsening of an underlying condition are not allowed during the study and within 4 weeks 1813 

of screening.1814 

 Any anti diabetic medication other than metformin or DPP4 inhibitor agent. Injectable 1815 

drugs such as exenatide or pramlintide are prohibited; insulin is allowed for up to one  1816 

week at a time to correct for acute hyperglycemia.1817 

 Any product or medication known or suspected to cause weight gain, unless it is a stable 1818 

anti-depressant therapy for at least 3 months before screening.1819 

 1820 

5.3 Dietary restrictions and smoking 1821 

Patients will be counseled to follow a modest calorie restricted diet with a daily deficit of 1822 

approximately 500 kcal and approximately 45-50% calories from carbohydrate, 20-25% from 1823 

protein and 30% from fat intake throughout the study, in keeping with guidelines for daily 1824 

recommended   protein   intake   (at   least   1.2   g/kg/body   weight)   for    anabolism    1825 

(WHO guidelines 2015). The amount of calories will be determined by a dietitian or physician 1826 

for every patient according to their height, weight and calculated basal metabolism. A copy of 1827 
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 1828 

the diet with content and nutritional information will be provided to the Sponsor prior to study 1829 

start upon request. 1830 

Once enrolled and throughout the study period, site personnel will query study patients to 1831 

determine if there has been a change in dietary habits and to encourage dietary intake that will 1832 

promote weight loss.  Dietary monitoring will occur via: 1833 

 Monthly dietary counseling visits at which time a 24 hour recall will be obtained1834 

 Collection of 3-day food records at 3 time points during the study1835 

 One telephone or in-person contact per month, approximately midway between counseling 1836 

visits, to obtain a 24-hour dietary recall and reinforce lifestyle intervention.1837 

Subjects will be advised to consume a daily multivitamin/multimineral supplement. 1838 

Smoking is discouraged but not prohibited for participation in this trial. Patients should refrain 1839 

from smoking for one hour prior to study visits and during the study visits. 1840 

On Day 1, no breakfast will be provided. Meals should be similar in caloric content and 1841 

macronutrient distribution for all patients on the day of dosing. 1842 

 1843 

5.4 Other restrictions 1844 

On any visit day where fasting is required, patients should withhold their anti-diabetic 1845 

medication until after study blood draws are completed, ideally  before  10  AM.  1846 

Additionally, patients should restrict alcohol consumption for 24 hours prior to visits at which 1847 

the lipid profile will be assessed. 1848 

 1849 

6 Treatment 1850 

6.1 Study treatment 1851 

Details on the requirements for storage and management of study treatment, and instructions 1852 

to be followed for subject numbering, prescribing/dispensing and taking study treatment are 1853 

outlined in the Site Operations Manual and Pharmacy Manual. 1854 

Refer to Section 5.3 ‘Dietary restrictions and smoking’ for details of dosing and food intake. 1855 

 1856 

6.1.1 Investigational treatment and control drugs 1857 

The investigational drug, bimagrumab, 150 mg LIVI (liquid in vial), will be prepared by 1858 

Novartis and supplied to the Investigator site as open labeled bulk medication. Study drug 1859 

preparation will be detailed in a separate pharmacy manual. Placebo will be a D5W infusion 1860 

supplied by the site. 1861 
 1862 

Table 6-1 Overview of study medication 1863 

Study drug name Formulation 
Appearance (e.g.,

 1864 
approximate size, color, etc.) 1865 

1866 

 1867 

 1868 

Packaging 
Provided 

1869 
by 1870 

BYM338 1871 
(bimagrumab) 1872 

1873 

liquid in vial water infusion open labeled bulk 1874 
medication 1875 

1876 

Novartis 1877 

 1878 
Placebo Liquid water infusion Site 1879 

 1880 
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 1881 

Study drugs must be received at the study site by a designated person, handled and stored 1882 

safely and properly, and kept in a secure location to which only the Investigator and 1883 

designated staff have access. Upon receipt, the study drugs should be stored according to the 1884 

instructions specified on the drug labels. Storage conditions must be adequately monitored  1885 

and appropriate temperature logs maintained as source data. Appropriate documentation of the 1886 

patient specific dispensing process must be maintained. Bulk medication labels will be in the 1887 

local language, will comply with the legal requirements of each country, and will include 1888 

storage conditions for the drug but no information about the patient. 1889 

Note: To maintain the blind, the investigational treatments will be prepared by an unblinded 1890 

pharmacist/designee, the bags will be covered by an opaque sleeve, and the investigational 1891 

treatment will only be administered by study personnel blinded to patient treatment 1892 

allocation. 1893 

All drug supplies are to be used only for this protocol  and  not  for  any  other  purpose. 1894 

Unless specifically instructed by Novartis, the Investigator must not destroy any drug labels, 1895 

or any partly used or unused drug supply. Only after receiving a written authorization by 1896 

Novartis, the Investigator/designee will send all the unused and partly used drug supplies, as 1897 

well as the empty containers, to the address provided at the time of authorization for 1898 

destruction. 1899 

Sponsor qualified medical personnel will be readily available to advise on trial related  1900 

medical questions or problems. 1901 

 1902 

6.1.2 Additional study treatment 1903 

Not applicable. 1904 

 1905 

6.2 Treatment arms 1906 

Patients will be assigned to one of the following 2 treatment arms in a ratio of 1:1. 1907 

Study treatments are defined as: 1908 

 Bimagrumab 10 mg/kg up to maximum 1200 mg, every 4 weeks (12 doses) 1909 

Placebo, every 4 weeks (12 doses)1910 

6.3 Permitted dose adjustments and interruptions of study treatment 1911 

Dose adjustments are not permitted. 1912 

 1913 

6.4 Background therapy dose adjustments 1914 

Adjustments of T2D background therapy are allowed, according to the standard of care, but 1915 

are restricted to the following: 1916 

 Either increased or decreased dosage, or discontinuation, of current medication is allowed 1917 

under the guidance of a medical professional;1918 

 The add-on of a second medication is allowed but restricted to metformin or 1919 

DPP4-inhibitor;1920 

 Insulin, as an acute treatment for severe or uncontrolled hyperglycemia, such as during an 1921 

acute illness, is allowed but restricted to one week only;1922 
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 1923 

The Investigator must emphasize to the subjects the importance to communicate ANY change 1924 

in the background medication. In particular, the Investigator must inform the subjects that 1925 

ANY change in the anti-diabetes medication that IS NOT LISTED above, will cause the 1926 

subject to discontinue study treatment. Any modification to the background therapy during 1927 

study participation must be reported by the Investigator. 1928 

 1929 

6.5 Treatment assignment and randomization 1930 

Treatment is assigned by stratified randomization for two strata based on the patient’s  1931 

baseline BMI. The strata have the following randomization numbers: 1932 

 BMI between 28.0 kg/m2 and 33.0 kg/m2 (inclusive): 5101 – 51501933 

 BMI between 33.1 kg/m2 and up to 40.0 kg/m2 (inclusive): 5201 – 52501934 

The randomization number is used to identify which strata the patient belonged to at 1935 

randomization and which treatment the patients have been randomized to receive. 1936 

The Patient number assigned to a patient at screening remains the unique identifier for the 1937 

patient throughout the study. For information on patient numbering, please see ‘Subject 1938 

numbering’ section in the SOM. 1939 

The randomization numbers will be generated using the following procedure to ensure that 1940 

treatment  assignment  is  unbiased  and  concealed  from  subjects  and  investigator  staff.    1941 

A randomization list will be produced by, or under the responsibility of,  Novartis  Drug 1942 

Supply Management using a validated system that automates the random assignment of 1943 

treatment arms to randomization numbers in the specified ratio. 1944 

BMI was selected as a stratification parameter as it is an important predictor of response on 1945 

parameters of body composition/body weight and HbA1c (internal data). The expected 1946 

median value for BMI in this patient population is 33 kg/m2 (internal data); therefore, 2 strata 1947 

above and below/inclusive of the median will ensure a balanced representation of patients 1948 

between placebo and active drug in each strata, i.e. strata of approximately similar size 1949 

between the 2 arms. Equal size strata will not be enforced, but a minimal size of 10 will be 1950 

required for the smaller stratum in order to ensure adequate precision of treatment effect 1951 

estimation in both strata. 1952 

The randomization scheme for patients will be reviewed and approved by a member of the 1953 

Randomization Office. 1954 

Follow the details outlined in the Site Operations Manual regarding the process and timing of 1955 

treatment assignment and randomization of subjects. 1956 



Novartis 
Amended Protocol Version v05 (Clean) 

Confidential Page 58 
Protocol No. CBYM338X2211 

 

 

 1957 

6.6 Treatment blinding 1958 

This is a subject- and investigator-blinded study. Subjects and investigators will remain 1959 

blinded to study treatment throughout the study, except where indicated below. 1960 

 1961 

Site staff 1962 

With the exception of any unblinded site staff identified below, all site staff (including study 1963 

investigator and study nurse) will be blinded to study treatment throughout the study. 1964 

 Unblinded pharmacist1965 

Unblinding a single patient at site for safety reasons (necessary for patient management) will 1966 

occur via an emergency system in place at the site (see Section 6.8 Emergency breaking of 1967 

assigned treatment code). 1968 

IMPORTANT: Drug product will be supplied in bulk. Due to the difference in preparation 1969 

methods between the active and placebo treatments, an unblinded pharmacist or other 1970 

qualified trained personnel,  who  is  independent  of  the  study  team,  will  be  required.  1971 

This unblinded pharmacist will receive treatment allocation cards from Drug Supply 1972 

Management with the appropriate treatment allocation numbers. Appropriate measures must 1973 

be taken by the unblinded pharmacist to ensure that the treatment assignments are concealed 1974 

from the rest of the site staff. Any potential visible difference in treatments will be concealed 1975 

by the use of an opaque sleeve. 1976 

 1977 

Sponsor staff 1978 

The following unblinded sponsor roles are required for this study: 1979 

 Unblinded field monitor(s)1980 

 Unblinded clinical staff managing drug re-supply to site1981 

 Unblinded sample analyst(s) (PK blood)1982 

The unblinded field monitors are required to review drug accountability and allocation at site. 1983 

The unblinded monitors are not provided with a randomization list directly but will be 1984 

unblinded through review of source documentation compiled by the unblinded pharmacist, 1985 

which details treatment allocation to individual subjects. The unblinded monitors will also be 1986 

able to review the treatment allocation cards/randomization list provided to the unblinded 1987 

pharmacist. 1988 

Sponsor clinical staff are required to assist in the management and re-supply of investigational 1989 

drug product. These individuals are not provided with randomization lists directly, but may be 1990 

unblinded through communication of drug re-supply needs via the unblinded site pharmacists. 1991 

The sample analysts will receive a copy of the randomization schedule (via request to the 1992 

Randomization Office), to facilitate analysis of the samples. The sample analysts will provide 1993 

the sample data to the study team under blinded conditions unless otherwise allowed. 1994 

The study statistician will be able to access the randomization list for interim analyses and is 1995 

allowed to share unblinded information with the rest of the clinical team as appropriate for 1996 

internal decision purposes, as outlined in Table 6-2. For example, unblinded summaries and 1997 

unblinded individual data can be shared with the team for interim analyses. 1998 
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 1999 

Study programmers and other personnel involved in study data analysis (e.g.  biomarker 2000 

expert) are allowed to access treatment assignment information for the purpose of conducting 2001 

interim analyses. 2002 

The clinical trial team  is  allowed  to  share  unblinded  results  with  other  sponsor  staff  2003 

(e.g. decision boards) as required for internal decision making on the study or the project at 2004 

the time of interim analyses while the study is ongoing. 2005 

All unblinded personnel will otherwise keep randomization lists and data or information that 2006 

could unblind other study team members confidential and secure except as described above. 2007 

Following final database lock all roles may be considered unblinded. 2008 
 2009 

Table 6-2 Blinding levels 2010 

2011 

 2012 
 2013 

Time or Event 2014 

Role 2015 
2016 

Randomization list 2017 
generated 2018 

2019 

Treatment 2020 
allocation & 2021 

2022 

Safety event (single 2023 
subject unblinded) 2024 

2025 

Interim 2026 
Analysis 2027 

 2028 
 2029 
 2030 
 2031 

details) 2032 

 2033 
Office 2034 

 2035 
for details) 2036 

programmer/data analysts 2037 

assessing interim results 2038 

identified above 2039 

B Remains blinded 2040 

NA Not applicable 2041 

UI Allowed to be unblinded on individual patient level 2042 
 2043 

6.7 Treating the subject 2044 

Bimagrumab or placebo will be administered to the subject via the following route of 2045 

administration: i.v. by infusion pump. 2046 

Administrations will be performed at the study site. See the Site Operations Manual for  2047 

further details. 2048 

Sponsor qualified medical personnel will be readily available to advise on trial related  2049 

medical questions or problems. 2050 

 dosing  
Subjects B B UI B 

Site staff B B UI B 

Unblinded site staff (see text for 
B

 
UI UI UI 

Drug Supply and Randomization 
UI

 
UI UI UI 

Unblinded sponsor staff (see text 
B

 
UI UI UI 

Statistician/statistical 
B

 
B UI UI 

Independent committees used for 
B

 
UI UI UI 

All other sponsor staff not 
B

 
B UI UI 

 



Novartis 
Amended Protocol Version v05 (Clean) 

Confidential Page 60 
Protocol No. CBYM338X2211 

 

 

 2051 

6.8 Emergency breaking of assigned treatment code 2052 

Emergency unblinding must only be undertaken when it is essential to treat the subject safely 2053 

and efficaciously. Most often, study treatment discontinuation and knowledge of the possible 2054 

treatment assignments are sufficient to treat a study subject who presents with an emergency 2055 

condition. A complete set of emergency code break cards will be provided to the investigator 2056 

site(s) and a complete set will be available at Novartis. All code break cards must be retained 2057 

until the end of the study and returned to Novartis. They must be stored in a secure place but 2058 

be accessible to the investigator 24 hours per day in case of emergency. The investigator will 2059 

receive a blinded code break card for each subject, with the details of study treatment covered 2060 

by a removable, scratch-off cover. In an emergency, the scratch-off cover can be removed to 2061 

determine the treatment. The scratch-off covers are not to be removed for any reason other 2062 

than an emergency. When the investigator removes the scratch-off cover he/she must note the 2063 

date, time, and reason for removing it and retain this information with the case report form 2064 

documentation. The unblinded treatment  code  must  not  be  recorded  on  the  CRF.  2065 

The investigator must also immediately inform the study monitor that the code has been 2066 

broken. 2067 

It is the investigator’s responsibility to ensure that there is a dependable procedure in place to 2068 

allow access to the code break cards at any time in case of emergency. The investigator will 2069 

need to provide: 2070 

 protocol number2071 

 study drug name (if available)2072 

 subject number.2073 

In addition, the investigator must provide oral and written information to inform the subject 2074 

how to contact his/her backup in cases of emergency when he/she is unavailable to ensure that 2075 

un-blinding can be performed at any time. 2076 

An assessment will be done by the appropriate site personnel and sponsor after an emergency 2077 

un-blinding to assess whether or not study treatment should be discontinued for a given  2078 

subject and, if applicable, whether the subject can continue into the next trial phase (e.g., an 2079 

unblinded extension). 2080 

 2081 

6.9 Treatment exposure and compliance 2082 

Subjects will receive all study medication at the Investigator site. Study medication will be 2083 

administered by site personnel, compliance will be ensured by appropriate training of site 2084 

personnel. The date and time of administration of study drug will be recorded in the dosage 2085 

administration record section of the eCRF. 2086 

Pharmacokinetic parameters (measures of treatment exposure) will be determined in all 2087 

subjects treated with bimagrumab, as detailed in Section 8.7. 2088 
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 2089 

6.10 Recommended treatment of adverse events 2090 

Muscle symptoms can be addressed with light self-massage of the involved area concentrating 2091 

on improving circulation and relaxing muscle tissue. If excessive or prolonged soreness 2092 

presents, then acetaminophen may be used as needed. 2093 

Acne may be treated with a face wash containing 4-10% benzoyl peroxide and over the  2094 

counter topical treatments. If needed, a prescription topical treatment (i.e., antibiotics) or oral 2095 

antibiotic (i.e., minocycline 100 mg bid) may be recommended at the Investigator’s discretion. 2096 

Early intervention is recommended when acne presents. 2097 

Diarrhea may be treated with over the counter remedies. In cases of prolonged occurrence, 2098 

other treatments may be used at the Investigator’s discretion. 2099 

Although not expected, any acute allergic reactions should be treated as needed using 2100 

conventional counter measure therapies as indicated (including but not limited to epinephrine, 2101 

antihistamine, corticosteroid, intravenous supplies, crystalloid, an oral airway, bag and mask, 2102 

and supplemental oxygen). In the case of a serious adverse event in which decreasing the 2103 

systemic concentration of bimagrumab may be of clinical benefit, the investigator should 2104 

consider plasmapheresis. Study sites should not feel constrained in any way from providing 2105 

necessary medical intervention. 2106 

Adverse events related to underlying disease of T2D: hypoglycemia or hyperglycemia events 2107 

that are clinically significant based on the judgment of the principal investigator should be 2108 

treated and managed according to local diabetes treatment guidelines and standard of care. 2109 

Medication used to treat AEs must be recorded on the Concomitant medications/Significant 2110 

non-drug therapies CRF. 2111 

Elevated lipase and amylase levels that meet AE criteria should be monitored and managed 2112 

according to Section 9.4. 2113 

 2114 

6.11 Rescue medication 2115 

Not applicable. 2116 
 2117 

6.12 Concomitant treatment 2118 

The investigator should instruct the subject to notify the study site about any NEW and 2119 

changes to current medications he/she takes AFTER the start of the study. 2120 

All prescription medications, over-the-counter drugs and significant non-drug therapies 2121 

(including physical therapy and blood transfusions) administered or taken within the 2122 

timeframe defined in the entry criteria prior to the start of the study and during the study, 2123 

must be recorded on the Concomitant medications/ Significant non-drug therapies section of 2124 

the eCRF. 2125 

Should a subject have an incidental and limited need for a medication to be taken within the 2126 

restricted pre-dose timeframe (e.g., ibuprofen for a headache, antibiotic prophylaxis prior to 2127 

dental surgery, etc.), the sponsor should be advised, as administration of any concomitant 2128 

medication may require the subject to be discontinued. 2129 
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 2130 

Administration of acetaminophen on an occasional basis is acceptable, but must be 2131 

documented. Medication entries should be specific to trade name, the single dose and unit, the 2132 

frequency and route of administration, the start and discontinuation date and the reason for 2133 

therapy. 2134 

Medications allowed in the study as chronic therapy: 2135 

 Low dose aspirin is allowed.2136 

 Oral anti-diabetic therapy (limited to metformin and/or DPP4 inhibitor agent), with stable 2137 

treatment for approximately 3 months prior to randomization, for diabetes management 2138 

during the trial. Insulin is allowed for one week only in case of acute deterioration of 2139 

glycemic control.2140 

 Stable regimen of testosterone replacement therapy for at least 3 months prior to 2141 

randomization.2142 

 Thyroid replacement therapy that is stable for at least 3 months prior to randomization.2143 

 Antihypertensive medication must be on a stable regimen for at least 3 months prior to 2144 

randomization.2145 

 Medications for dyslipidemia must be stable for at least 3 months prior to randomization.2146 

 Vitamin D and multivitamin/mineral supplementation (see below)2147 

 Antidepressant medications must be stable for at least 3 months prior to randomization.2148 

 Chronic therapy for hyperuricemia must be stable for at least 3 months prior to 2149 

randomization.2150 

 Other chronic therapy medications not listed above require Sponsor approval2151 

6.13 Vitamin and mineral supplementation 2152 

 The subject must consume an oral multivitamin/multimineral supplement.2153 

 In subjects with 25-OH vitamin D level between 12.0 and 50.0 ng/mL inclusive at 2154 

screening:2155 

 Daily administration of vitamin D as part of the multivitamin/multimineral supplement 2156 

(800 IU to 4000 IU, D3 preferable but D2 also acceptable per local availability); or, 2157 

 Equivalent weekly or monthly formulation if deemed to be of advantage for the 2158 

individual subject’s compliance. 2159 

 In subjects with 25-OH vitamin D level ≥ 50.0 ng/mL at screening: supplementation 2160 

recommendations may be made at the investigator’s discretion.2161 

 In subjects with 25-OH vitamin D level <12.0 ng/mL at screening and with no symptoms 2162 

of osteomalacia or low serum calcium: administration of loading dose of oral vitamin D 2163 

(recommended minimum 50 000 IU of vitamin D3, but according to local guidance) will 2164 

be allowed. Different formulations of vitamin D3 are allowed based on the approved 2165 

therapy in the subject’s country. Vitamin D2 is permitted where D3 is not available.2166 
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7 Study completion and discontinuation 2168 

7.1 Study completion and post-study treatment 2169 

Each subject will be required to complete the study in its entirety and thereafter no further 2170 

study treatment will be made available to them. Study completion is defined as when the last 2171 

subject completes their Study Completion visit, and any repeat assessments associated with 2172 

this visit have been documented and followed-up appropriately by the Investigator, or in the 2173 

event of an early study termination decision, the date of that decision. 2174 

If subjects discontinue early and are not able to return for their End of Treatment and End of 2175 

Study visits, they should have a safety follow-up call conducted 30 days after the last dosing 2176 

visit, per Section 7.2. The information collected is kept as source documentation. All SAEs 2177 

reported during this time period must be reported as described in Section 9.2 and the Site 2178 

Operations Manual. Documentation of attempts to contact the subject should be recorded in 2179 

the source documentation. 2180 

 2181 

7.2 Discontinuation of study treatment 2182 

Subjects may voluntarily discontinue study treatment for any reason at any time. 2183 

The investigator must discontinue study treatment for a given subject if, on balance, he/she 2184 

believes that continuation would be detrimental to the subject's well-being. 2185 

Study treatment must be discontinued for an individual subject under the following 2186 

circumstances: 2187 

 Withdrawal of consent2188 

 An infusion reaction that is considered severe2189 

 One or more symptomatic hypoglycemic events necessitating third party rescue and 2190 

suspected to be related to study drug; if diabetes medication can be appropriately reduced, 2191 

the study drug may be resumed after stabilization of FPG at the Investigator's discretion2192 

 A serious adverse event (SAE) thought to be related to study drug2193 

 Pregnancy: a positive urine pregnancy test after start of study treatment requires 2194 

immediate interruption of study treatment until serum hCG is performed and found to be 2195 

negative2196 

 Any protocol deviation that results in a significant risk to the subject’s safety2197 

 Emergence of one or more adverse events that in the judgment of the investigator, taking 2198 

into account the subject’s overall status, prevent the subject from safely continuing in the 2199 

study2200 

Investigational treatment may be discontinued under the following circumstances: 2201 

 Breaking of the blind (inadvertently or for emergency reasons)2202 

 Use of prohibited treatment as described in the protocol2203 

Subjects who discontinue study treatment should NOT be considered withdrawn from the 2204 

study UNLESS they withdraw their consent. They should return approximately 4 weeks after 2205 

their last dose for the EoT visit (Visit 113). The EoS visit (Visit 199) should be scheduled 2206 
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 2207 

4 weeks after EoT. If they fail to return for these assessments for unknown reasons, every 2208 

effort should be made to contact them as specified in Section 7.4. 2209 

 2210 

7.3 Withdrawal of informed consent 2211 

Subjects may voluntarily withdraw consent to participate in the study for any reason at any 2212 

time. Withdrawal of consent occurs only when a subject: 2213 

 Does not want to participate in the study anymore, and2214 

 Does not allow further collection of personal data2215 

In this situation, the investigator should make a reasonable effort (e.g. telephone, e-mail, 2216 

letter) to understand the primary reason for the subject’s decision to withdraw his/her consent 2217 

and record this information. 2218 

Study treatment must be discontinued and no further assessments conducted, and the data that 2219 

would have been collected at subsequent visits will be considered missing. 2220 

Further attempts to contact the subject are not allowed unless safety findings require 2221 

communicating or follow-up. 2222 

All efforts should be made to complete the assessments prior to study withdrawal. A final 2223 

evaluation at the time of the subject’s study withdrawal should be made as detailed in the 2224 

assessment schedule (Table 8-1). 2225 

Novartis will continue to keep and use collected study information (including any data 2226 

resulting from the analysis of a subject’s samples until their time of withdrawal) according to 2227 

applicable law. 2228 

For US: All biological samples not yet analyzed at the time of withdrawal may still be used 2229 

for further testing/analysis in accordance with the terms of this protocol and of the informed 2230 

consent form. 2231 

For EU and RoW: All biological samples not yet analyzed at the time of withdrawal will no 2232 

longer be used, unless permitted by applicable law. They will be stored according to  2233 

applicable legal requirements. 2234 

 2235 

7.4 Lost to follow-up 2236 

For subjects whose status is unclear because they fail to appear for study visits without stating 2237 

an intention to discontinue or withdraw, the investigator should show "due diligence" by 2238 

documenting in the source documents steps taken to contact the subject, e.g., dates of 2239 

telephone calls, registered letters, etc. A subject cannot be formally considered lost to follow- 2240 

up until his/her scheduled end of study visit would have occurred. 2241 

 2242 

7.5 Study Stopping rules 2243 

If any of the following situations occur, the study will be placed on hold and, upon review of 2244 

study data by the clinical trial team and the safety team and discussion with the investigators, 2245 

may be terminated or the dose level re-evaluated. 2246 

 Data from this study is judged by the Investigators and Sponsor to indicate a clinically 2247 

significant risk of using bimagrumab in the diabetic obesity patient population.2248 
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 2249 

 Two or more subjects develop at least one event of symptomatic hypoglycemia 2250 

necessitating rescue that is not self-administered, and judged to be related to study drug.2251 

 Two or more subjects develop a significant hypersensitivity reaction (grade severe) 2252 

believed to be related to bimagrumab treatment.2253 

 The Sponsor unilaterally requests a stoppage.2254 

7.6 Early study termination by the sponsor 2255 

The study may be terminated by Novartis at any time for any reason. This may include  2256 

reasons related to the benefit/ risk assessment of participating in the study, practical reasons 2257 

(including slow enrollment), or for regulatory or medical reasons. Should this be necessary, 2258 

patients must be seen as soon as possible and treated as a prematurely withdrawn patient.    2259 

The investigator may be informed of additional procedures to be followed in order to ensure 2260 

that adequate consideration is given to the protection of the patient's interests. The investigator 2261 

will be responsible for informing IRBs/IECs of the early termination of the trial. 2262 

 2263 

8 Procedures and assessments 2264 

8.1 Assessment schedule 2265 

After the Screening period, visits are scheduled every 4 weeks, except during the first month 2266 

of the treatment period since a visit needs to be performed at Week 2 to comply with the  2267 

safety monitoring for circulating amylase and lipase. 2268 

The Assessment Schedule below lists all of the assessments and indicates with an “x” the 2269 

visits when they are performed. All data obtained from these assessments must be supported  2270 

in the patient’s source documentation. Assessments marked with an “S” should be assessed 2271 

and documented in the patient’s source documentation but no data needs to be entered into the 2272 

eCRF. 2273 

Patients should be seen for all visits on the designated day as specified in the Assessment 2274 

Schedule. Until randomization, the visits should be calculated relative to the calendar date of 2275 

the previous visit. After randomization, visits should be calculated  relative to the calendar  2276 

date of the randomization visit. 2277 
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 2279 
 2280 

Table 8-1 Assessment schedule 2281 

Epoch Screening Treatment and Primary Follow-Up 

Visit Name Screening Baseline1
 Treatment 

Visit Numbers 1 2 101 115 102 103 104 105 106 107 

Days -21 to -8 -7 to -1 1 14 28 56 84 112 140 168 

Time (post-dose) - - Pre-dose 0min 45min6
 - - - - - - Pre-dose 0min 45min6

 

Informed consent X              

MRI optional informed consent X              

 

Inclusion / Exclusion criteria S S2             

Subjects domiciled3
  S             

Study drug administration    X   X X X X X  X  

Demography X              

Medical history/current medical conditions X              
Concomitant therapies X X X X X X X X X X 

Body Height X              

Body Weight X X X    X X X X X X   

Waist circumference X X          X   

Hip measurement  X          X   

Vital Signs X X X  X X X X X X 

Physical Examination S  S         S   
ECG evaluation X           X   

Alcohol Test and Drug Screen S              

Hepatitis and HIV Screen S              

Pregnancy test X X X    X X X X X X   

Fasting insulin and glucose5
 X        X      

HbA1c X  X         X   
Mixed Meal Tolerance Test5

 See Table 8-2 below 

Lipid profile5
 X           X   

Blood chemistry5
 X X    X X X X   X   
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 2283 

Epoch Screening Treatment and Primary Follow-Up 

Visit Name Screening Baseline1
 Treatment 

Visit Numbers 1 2 101 115 102 103 104 105 106 107 

Days -21 to -8 -7 to -1 1 14 28 56 84 112 140 168 

Time (post-dose) - - Pre-dose 0min 45min6
 - - - - - - Pre-dose 0min 45min6

 

Hematology X X          X   

Urinalysis  X          X   
25-Hydroxy Vitamin D X           X   
Testosterone X              

TSH X              

FSH LH X           X   
Inflammatory markers   X         X   
Immunogenicity   X         X   

PK blood collection   X  X    X   X  X 

Exploratory biomarkers - blood  X          X   
 

mRNA  X          X   
DXA scan  X      X    X   

MRI7  X          X   

Adverse events  X 

Dietary Counseling8
 X X X  X X X X X X 

3-day Food Record  S          S 

24-hour recall dietary assessment10
  X X  X X X X X X 

 

Hand-Grip Strength Test  X          X 

Timed Chair Stand  X          X 

Study completion information               
Comments X 
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 2285 

 2286 
Epoch Treatment & Primary Follow-up 

Visit Name Treatment Follow-Up End Of Study 

Visit Numbers 108 109 110 111 112 1139
 114 199 

Days 196 224 252 280 308 336 364 392 

Time (post-dose) - - - - Pre-dose 0min 45min6
 - - - 

Informed consent           

MRI optional informed consent           

            
Inclusion / Exclusion criteria           
Subjects domiciled3

           
Study drug administration X X X X  X     

Demography           

Medical history/current medical conditions           

Concomitant therapies X X X X X X X X 

Body Height           

Body Weight X X X X X   X X X 

Waist circumference         X X 

Hip measurement         X X 

Vital Signs X X X X X X X X 

Physical Examination         S S 

ECG evaluation        X   
Alcohol Test and Drug Screen           

Hepatitis and HIV Screen           
Pregnancy test X X X X X   X  X 

Fasting insulin and glucose5
   X       X 

HbA1c        X  X 

Mixed Meal Tolerance Test5
 See Table 8-2 below 

Lipid profile5
        X  X 

Blood chemistry5
        X  X 

Hematology        X  X 
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 2287 
 2288 

Epoch Treatment & Primary Follow-up 

Visit Name Treatment Follow-Up End Of Study 

Visit Numbers 108 109 110 111 112 1139
 114 199 

Days 196 224 252 280 308 336 364 392 

Time (post-dose) - - - - Pre-dose 0min 45min6
 - - - 

Urinalysis        X  X 

25-Hydroxy Vitamin D        X   
Testosterone           
TSH           
FSH LH        X  X 

Inflammatory markers        X  X 

Immunogenicity        X  X 

PK blood collection   X  X  X X X X 

Exploratory biomarkers - blood        X   

 

mRNA        X   

DXA scan        X  X 

MRI7        X   
Adverse events X 

Dietary Counseling8
 X X X X X X   

3-day Food Record        S   
24-hour recall dietary assessment10

 X X X X X X   
 

Hand-Grip Strength Test        X  X 

Timed Chair Stand        X  X 

Study completion information          X 

Comments X 
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 2290 

1 Assessments expected at Baseline can be done on separate days between Day -7 and Day -1 2291 
2 Criteria that have to be re-checked at baseline (refer to Section 4.2) 2292 
3 Optional to be domiciled prior to day 1 to facilitate MRI and DXA 2293 

 2294 
5 Assessments need to be performed after a fast of approximately 12 hours 2295 
6 Time point should be calculated based on the start of the infusion 2296 
7 This is an optional assessment and requires a separate signature in the main ICF 2297 
8 Assessment to be conducted in-person 2298 
9 In the event of subject early discontinuation, visit assessments to be performed for the End of Treatment (EoT) visit 2299 
10See Table 8-3 for schedule of 24-hour recall dietary assessments performed in between monthly site visits 2300 
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 2302 

Table 8-2 Mixed Meal Tolerance Test 2303 
 2304 

Epoch Visit Name Visit Numbers Days Time Glucose and Insulin 

 
 
 
 
 
 
 
 
 
 
 
 
 

Treatment And Primary Follow-Up 

 
 
 
 
 
 
 
 
 
 
 
 
 

Treatment 

 
 
 
 

101 

 
 
 
 

1 

0min* X 

30min X 

60min X 

90min X 

120min X 

150min X 

180min X 

 
 
 
 

107 

 
 

 
168 

0min* X 

30min X 

60min X 

90min X 

120min X 

150min X 

180min X 

 
 
 
 

113 

 
 

 
336 

0min* X 

30min X 

60min X 

90min X 

120min X 

150min X 

180min X 

* Sample collection must be performed while subject is fasted prior to start of meal ingestion 2305 

 2306 

Table 8-3 24-hour dietary recall 2307 
 2308 

Epoch Treatment And Primary Follow-Up 

Visit Name Treatment 

Days 14 42 70 98 126 154 182 210 238 266 294 322 

24-hour recall dietary assessment via 
telephone call or in-person visit 

x x x x x x x x x x x x 
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 2309 

8.2 Informed consent procedures 2310 

Eligible subjects may only be included in the study after providing written (witnessed, where 2311 

required by law or regulation), IRB/IEC-approved informed consent. 2312 

Informed consent must be obtained before conducting any study-specific procedures (e.g., all 2313 

of the procedures described in the protocol). The process of obtaining informed consent must 2314 

be documented in the subject source documents. 2315 

Novartis will provide to investigators a proposed informed consent form that complies with 2316 

the ICHE6 GCP guideline and regulatory requirements and is considered appropriate for this 2317 

study. The informed consent form will also include a section related to optional  future 2318 

research which will require a separate  signature  if  the  patient  agrees  to  future  research. 2319 

Any changes to the proposed consent form suggested by the investigator must be agreed to by 2320 

Novartis before submission to the IRB/IEC. 2321 

Novartis will review the investigator’s proposed informed consent form to ensure it complies 2322 

with the ICHE6 GCP guideline and regulatory requirements and is considered appropriate for 2323 

this study. Any further changes to the proposed consent form suggested by the investigator 2324 

must be agreed to by Novartis before submission to the IRB/IEC. 2325 

Information about common side effects already known about the investigational drug can be 2326 

found in the Investigator's Brochure (IB). This information will be included in the patient 2327 

informed consent and should be discussed  with  the  subject  during  the  study  as  needed. 2328 

Any new information regarding the safety profile of the investigational drug that is identified 2329 

between IB updates will be communicated as appropriate, for example, via an Investigator 2330 

Notification or an Aggregate Safety Finding. New information might require an update to the 2331 

informed consent and then must be discussed with the patient. 2332 

Ensure subjects are informed of the contraception requirements outlined in Section 4.2 2333 

(Exclusion criteria) and in Section 5.1 (Contraception requirements). 2334 

The study includes an optional MRI assessment which requires a separate signature if the 2335 

patient agrees and qualifies per Section 4.2 to participate. 2336 

It is 2337 

required  as part of this  protocol that the    Investigator presents options  to the patient. 2338 

The process for obtaining consent should be exactly the same as described above for the main 2339 

informed consent. 2340 

Declining to participate in these optional assessments will in no way affect the patient's ability 2341 

to participate in the main research study. 2342 

A copy of the approved version of all consent forms must be provided to the Novartis monitor 2343 

after IRB/IEC approval. 2344 

 2345 

8.3 Subject screening 2346 

In general it is permissible to re-screen a subject if s/he fails the initial screening; however, 2347 

each case must be discussed and agreed with the Sponsor on a case-by-case basis. 2348 
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 2349 

Information on what data should be collected for screening failures is outlined in the Site 2350 

Operations Manual. 2351 

Inclusion/exclusion criteria assessment will not be entered in the CRF, however, data should 2352 

be available as Source data. 2353 

 2354 

8.4 Subject demographics/other baseline characteristics 2355 

Subject demographic and baseline characteristic data will be collected on all subjects and 2356 

include: date of birth, age, sex, race, predominant ethnicity. Relevant medical history/current 2357 

medical conditions data will also be collected until signature of informed consent. Details are 2358 

outlined in the Site Operations Manual. 2359 

Investigators have the discretion to record abnormal test findings on the medical history CRF, 2360 

if in their judgment, the test abnormality occurred prior to the informed consent signature. 2361 

 2362 

8.4.1 Alcohol Test and Drug Screen 2363 

Subjects will be tested for substances of abuse (e.g., alcohol, amphetamines, barbiturates, 2364 

benzodiazepines, cocaine, cannabinoids, and opiates). 2365 

Results will be available as source data and will not be recorded within the eCRF. 2366 

 2367 

8.4.2 Hepatitis and HIV Screen 2368 

All subjects must be tested for Hepatitis B, Hepatitis C, and HIV at the screening visit. 2369 

Hepatitis B will be evaluated using the Hepatitis B surface antigen (HBsAg). Screening for 2370 

Hepatitis C will be based on HCV antibodies and if positive, HCV RNA levels should be 2371 

determined. Evaluation for HIV positive status should be performed, and, if positive, 2372 

confirmation by a second technique available at the laboratory site, e.g., Western blot or as 2373 

specified by local regulation. 2374 

Results will be available as source data and will not be recorded within the clinical database. 2375 

 2376 

8.4.3 Testosterone and TSH 2377 

The following hormones will be measured at screening only: total testosterone (for males 2378 

only) and thyroid stimulating hormone (TSH). If TSH is abnormal, free thyroxine (free T4 - 2379 

not total T4) should be reported. For testosterone refer to Exclusion criteria for more details. 2380 

 2381 

8.5 Efficacy / Pharmacodynamics 2382 

Pharmacodynamic assessments are specified below, with the methods for assessment and 2383 

recording specified in the Site Operations Manual (SOM). Assessments will be 2384 

performed/samples collected at the time point(s) defined in the Assessment schedule. 2385 

MRI and DXA images will be centrally read by a CRO. 2386 

Pharmacodynamic (PD) samples will be obtained and evaluated in all patients. 2387 
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 2388 

8.5.1 Diabetes parameters 2389 
 2390 

8.5.1.1 Fasting insulin and glucose 2391 

Samples for fasting insulin  and  glucose  will  be  collected  after  a  fast  of  approximately  2392 

12 hours at time points specified in the Assessment schedule. 2393 

The Homeostatic model assessment 2 – insulin resistance index (HOMA2-IR) is a derived 2394 

insulin resistance index that must be calculated by  the  sites  and  entered  in  the  CRF.  2395 

Please refer to the SOM for the details on the calculation. 2396 

The quantitative insulin-sensitivity check index (QUICKI) is another insulin resistance index 2397 

that will be calculated at the end of the study and will not be  entered  in  the  CRF  2398 

(Yokoyama et al 2004; Hrebícek et al 2002). 2399 

 2400 

8.5.1.2 HbA1c 2401 

HbA1c will be measured at time points defined in the Assessment schedule. 2402 

 2403 

8.5.1.3 Meal Tolerance test and Matsuda Index 2404 

The meal tolerance test will be performed in the morning, after a fast of approximately 12 hours. 2405 

The meal will consist of a mixed liquid-solid food and frequent blood sampling will be conducted as 2406 

indicated in Table 8-2 and in the SOM. The meal tolerance test will be conducted at time 2407 

points defined in the Assessment schedule and results will be used at the end of the study to 2408 

calculate Matsuda Index and other insulin sensitivity parameters (Matsuda and DeFronzo 1999). 2409 

 2410 

8.5.2 Imaging 2411 
 2412 

8.5.2.1 DXA Scan 2413 

Dual energy X-ray absorptiometry (DXA) will be used to assess changes in body composition, 2414 

including total fat and lean body mass (FBM and LBM) and appendicular skeletal fat and 2415 

muscle mass (aFBM and aLBM). DXA instruments contains a source that generates x-rays 2416 

split into two energies to measure bone mineral mass and soft tissue from which fat and fat- 2417 

free mass (or lean body mass) are estimated. The exam is quick (~5-6 min), precise (0.5-1%) 2418 

and non-invasive. DXA scanners have the precision required to detect changes in muscle mass 2419 

as small as 5%. 2420 

Quality assurance is an important issue in the use of DXA scans to determine body 2421 

composition. DXA instrument manufacturer and model should remain consistent and their 2422 

calibration should be monitored throughout the study. Use of a standardized scan acquisition 2423 

protocol and appropriate and unchanging scan acquisition and analysis software is essential to 2424 

achieve consistent results. Likewise, because of variability in interpretation of the scans, it is 2425 

important to utilize centralized scan analysis by experienced staff. 2426 

Data collection and processing is explained in the imaging charter written by the imaging 2427 

CRO supporting the study. DXA data need to remain blinded to investigator and patient until 2428 

database lock. 2429 



Novartis 
Amended Protocol Version v05 (Clean) 

Confidential Page 75 
Protocol No. CBYM338X2211 

 

 

 2430 

8.5.2.2 MRI scan 2431 

Magnetic resonance imaging (MRI) will be used to assess changes in the percentage of fat in 2432 

the liver (%fat fraction or %FF), the visceral and subcutaneous adipose tissue volumes in the 2433 

abdominal region, as well as the paravertebral muscle cross-sectional area and associated fat 2434 

contents (both the inter-muscle adipose tissue-IMAT and muscle FF contents). All images  2435 

will be acquired in the axial plane by using an imaging pulse sequences optimized  for 2436 

water/fat separation and adapted to the MRI system capabilities. 2437 

As for DXA scans, MRI scans will be sent to the imaging CRO for central reading and results 2438 

will remain blinded to the investigator and patient until after the study has been completed  2439 

and the database has been  locked.  However,  medically  significant  incidental  findings  2440 

(e.g., tumor) not related to the study analyses can be disclosed to the investigator as 2441 

appropriate to the medical care of the patient. Detailed information can be located in the 2442 

Imaging manual. 2443 

 2444 

8.5.3 Anthropometric measurements 2445 

 Height2446 

 Body weight2447 

 Waist circumference2448 

 Hip circumference2449 

 Waist to hip ratio will be calculated at the end of the study2450 

 Body mass index (BMI) will be calculated by the site (Body weight (kg)/ [Height (m)]2)2451 

8.5.4 Performance measurements of physical function 2452 
 2453 

8.5.4.2 Timed Chair Stand 2454 

The timed chair stand test requires no advanced technology and can be administered within a 2455 

clinic or similar sized space. A description of the chair stand test, including the list of 2456 

equipment, set up and script of instructions are available in the SOM. 2457 

 2458 

8.5.4.3 Hand-Grip Strength Test 2459 

The purpose of this test is to measure the maximum isometric strength of the hand and  2460 

forearm muscles. Complete details of test administration, equipment and recording into the 2461 

eCRF are described in the SOM. 2462 
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 2463 

 2464 

8.5.6 Lipid profile 2465 

After a fast of approximately 12 hours, a blood sample for total cholesterol, HDL cholesterol, 2466 

triglycerides and FFA must be collected. LDL cholesterol will be calculated by the central lab. 2467 

 2468 

8.5.7 Inflammatory markers 2469 

At time points defined in the Assessment schedule blood samples for hsCRP and IL-6 will be 2470 

collected. 2471 

 2472 

8.5.8 Hormone Panel 2473 

FSH and LH will be measured at the time points indicated in the Assessment schedule for  2474 

both men and women. The approximate period of the menstrual cycle, when FSH and LH 2475 

samples are collected, will be entered in the source data. 2476 

FSH results from Screening can be available to sites if necessary to confirm menopausal 2477 

status; sites will be blinded to FSH results from all other visits. 2478 

 2479 

8.6 Safety 2480 

Safety assessments are specified below; methods for assessment and recording are specified in 2481 

the Site Operations Manual, with the Assessment schedule (Section 8.1) detailing when each 2482 

assessment is to be performed. 2483 
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 2484 

8.6.1 Physical examination 2485 

A complete physical examination will include the examination of general appearance, skin, 2486 

neck (including thyroid), eyes, ears, nose, throat, lungs, heart, abdomen, back, lymph nodes, 2487 

extremities, and vascular and neurological systems. If indicated based on medical history 2488 

and/or symptoms, additional exams may be performed. 2489 

Skin-related issues will be assessed by the investigator or assigned clinician at each physical 2490 

exam time point. Particular attention should be devoted to the assessment of acne at baseline 2491 

and all follow-up visits due to the previously noted increased incidence of acne in people 2492 

treated with bimagrumab. Information for all physical examinations must be included in the 2493 

source documentation at the study site and will not be recorded in the CRF. Significant 2494 

findings that are present prior to informed consent are included in the Relevant Medical 2495 

History CRF. Significant findings observed after informed consent signature which meet the 2496 

definition of an Adverse Event must be appropriately recorded on the Adverse Event CRF. 2497 

 2498 

8.6.2 Vital signs 2499 

 Body temperature2500 

 Blood pressure (BP)2501 

 Pulse rate2502 

All readings should be recorded on the CRF. 2503 

 2504 

8.6.3 Pregnancy test 2505 

Serum pregnancy test is required at screening for all female subjects regardless of reported 2506 

reproductive/menopausal status. 2507 

Urine pregnancy tests will be used at other visits as per the Assessment Schedule and will be 2508 

performed in women of child-bearing potential only. The result of this test must be received 2509 

before the patient may be dosed at the current visit. 2510 

 2511 

8.6.4 ECG evaluation 2512 

A standard 12-lead ECG will be performed with the subject in a supine  position.  2513 

Interpretation of the tracing must be made by a qualified physician and documented on the 2514 

ECG and in the ECG section of the CRF. Each ECG tracing should be labeled with the study 2515 

number, patient initials, patient number and date, and kept in the source documents at the  2516 

study site. Clinically significant abnormalities should be recorded on the relevant medical 2517 

history CRF page prior to informed consent signature and on the Adverse Events page 2518 

thereafter. Clinically significant findings must be discussed with the sponsor. 2519 

The CRF will contain: 2520 

 date and time of ECG2521 

 PR interval2522 

 QT interval2523 

 QTcF2524 

 QRS duration2525 

 RR interval2526 
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 2527 

The Fridericia QT correction formula (QTcF) should be used for clinical decisions. 2528 

As applicable, QTcF may be calculated in-house. Unless auto-calculated by the ECG  2529 

machine, the investigator must  calculate  QTcF  at  the  Screening  and/or  Baseline  visit(s) 2530 

(as applicable) to assess eligibility. See the Site Operations Manual for additional details. 2531 

Original ECG tracings, appropriately signed, will be archived at study site. 2532 

 2533 

8.6.5 Hematology 2534 

Hemoglobin, hematocrit, red blood cell count, white  blood  cell  count  with  differential  2535 

(e.g., neutrophils, basophils, eosinophils, monocytes, lymphocytes), erythrocyte sedimentation 2536 

rate,  platelet count, aPTT, PT, INR will be measured. 2537 

 2538 

8.6.6 Blood chemistry 2539 

Blood chemistry should be assessed after a fast of approximately 12 hours. Blood chemistry 2540 

will include: Sodium, potassium, calcium, magnesium, bicarbonate/HCO3, chloride,  2541 

phosphate or phosphorus, creatinine, BUN or urea, uric acid, albumin, total protein, alkaline 2542 

phosphatase, total bilirubin, LDH, γGT, AST, ALT, amylase, lipase, CK (CK-MM, CK-MB), 2543 

myoglobin. 2544 

If the total bilirubin concentration is increased above 1.5 times the upper limit of normal, 2545 

direct and indirect reacting bilirubin should be differentiated. 2546 

Additional safety labs may be performed at the Investigator’s discretion for 2547 

clinically/medically significant abnormalities in glycemic control. 2548 

 2549 

8.6.7 Urinalysis 2550 

A midstream urine sample (approx. 30 mL) will be obtained, in order to avoid contamination 2551 

with epithelial cells and sediments, and allow proper assessments. Required assessments 2552 

include: occult blood, pH, specific gravity, ketones, glucose, protein, bilirubin, nitrite and 2553 

leukocytes. 2554 

 2555 

8.7 Pharmacokinetics (PK) 2556 

PK samples will be collected at the time points defined  in  the  Assessment  schedule  2557 

(Section 8.1). Follow instructions outlined in the Site Operations Manual regarding sample 2558 

collection, numbering, processing and shipment. See Section 8.9 regarding the potential use of 2559 

residual samples. 2560 

In order to better define the PK profile, the timing of the PK sample collection may be altered 2561 

based on emergent data. The number of samples/blood draws and total blood volume  2562 

collected will not exceed those stated in the protocol. 2563 

PK samples will be obtained and evaluated in all patients. 2564 

Bimagrumab serum concentrations will be determined by a validated ELISA method; the 2565 

anticipated Lower Limit of Quantification (LLOQ) is 0.176 μg/mL. 2566 

Concentrations will be expressed in mass per volume units. 2567 
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 2568 

Concentrations below the LLOQ will be reported as “zero” and missing data will be labeled  2569 

as such in the Bioanalytical Data Report. 2570 

For standard PK abbreviations and definitions see the list provided at the beginning of this 2571 

protocol. 2572 

The following PK parameters will be determined from the serum concentration-time data 2573 

using the actual recorded sampling times and non-compartmental method(s) with Phoenix 2574 

WinNonlin (Version 6.2 or higher): 2575 

 On Day 1, 168 and 308: Cmax, Tmax2576 

    On Days 84, 168, 252, 308 and 336: Ctrough 2577 

8.8 Other assessments 2578 

8.8.1 3 day food record 2579 

Subjects will be asked to keep a 3-day food record at time points indicated  in  the  2580 

Assessment schedule, and according to guidance provided in the SOM. These records will 2581 

provide detailed information regarding dietary intake over the course of the study. Results will 2582 

be available as source data and will not be recorded within the clinical database. 2583 

 2584 

8.8.2 24 hour dietary recall assessment 2585 

A 24 hour dietary recall will be used at time points defined in the Assessment schedule to 2586 

monitor the dietary intake and guide the dietary counseling. 2587 

Dietitians may contact the subject prior to a scheduled visit in order to collect the data, and will also 2588 

contact subjects once between monthly in-person counseling visits as defined in Table 8-3. 2589 

Subjects will be asked to report: time of day, food/beverage, method of preparation, portion 2590 

size/amount consumed and details of the item, as defined in the Site Operations Manual. 2591 

Data will be entered in the CRF as total amount of calories, protein (g/kg and % calories), fat 2592 

(g and % calories), and carbohydrate (g and % calories). 2593 

 2594 

8.8.3 Immunogenicity 2595 

Immunogenicity (IG) samples will be collected at  the  time  points  defined  in  the 2596 

Assessment schedule and analyzed by a Novartis CRO. 2597 

Further details on sample collection, numbering, processing and shipment can be found in the 2598 

SOM. 2599 

A validated bridging enzyme-linked immunosorbent assay (ELISA) will be used for screening 2600 

and confirmation of the presence of anti-bimagrumab  antibodies  in  human  serum. 2601 

Confirmed immunogenicity samples will be further characterized for presence of neutralizing 2602 

antibodies using a validated ligand binding assay. The detailed method description to assess 2603 

immunogenicity of bimagrumab will be described in the bioanalytical raw data of the study 2604 

and in the respective Bioanalytical Data Report (BDR). 2605 
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 2606 

IG samples remaining after immunogenicity analysis may be used for exploratory assessment or 2607 

other bioanalytical purposes (e.g., cross check between different sites). Given the exploratory nature 2608 

of the work, the analytical method used for those assessments will not be validated. 2609 

 2610 

8.8.4 Exploratory Biomarker assessments 2611 

Biomarkers studied may include, but are not limited to: 2612 

 Adiponectin and leptin2613 

The list may be changed or expanded further, as it is recognized that relevant or novel 2614 

biomarkers may be discovered during the conduct of the study. 2615 

Sample(s) will be collected at the time point(s) defined in the Assessment schedule. 2616 

Further details on sample collection, numbering, processing and shipment will be provided in  2617 

a central laboratory manual. 2618 

 2619 

RNA 2620 

The activity (the expression) of genes will be examined using RNA (mRNA, miRNA) 2621 

analytical technologies, such as expression microarrays, PCR, Nanostring, Next Generation 2622 

Sequencing techniques, or others. These analyses will be used to examine the effect of 2623 

bimagrumab on transient RNA expression in whole blood and may support the identification 2624 

of pathways/markers that characterize the disease or response of treatment with bimagrumab. 2625 
 2626 

8.9 Use of residual biological samples 2627 

Residual blood and urine samples may be used for another protocol specified endpoint. 2628 

Any residual samples remaining after the protocol-defined analysis has been performed may 2629 

be used for additional exploratory analysis. This may include but is not limited to using 2630 

residual samples for biomarkers of transporters or other bioanalytical purposes (e.g. cross 2631 

check between different sites and/or stability assessment). Given the exploratory nature of the 2632 

work, the analytical method used for those assessments will not be validated. As such, the 2633 

results from this exploratory analysis will not be included in the clinical study report. 2634 
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9 Safety monitoring 2636 

9.1 Adverse events 2637 

An adverse event (AE) is any untoward medical occurrence (i.e., any unfavorable and 2638 

unintended sign [including abnormal laboratory findings], symptom or disease) in a patient or 2639 

clinical investigation patient after providing written informed consent for participation in the 2640 

study until the end of study visit. Therefore, an AE may or may not be temporally or causally 2641 

associated with the use of a medicinal (investigational) product. 2642 

In addition, all reports of intentional misuse and abuse of the study treatment are also 2643 

considered an AE irrespective if a clinical event has occurred. See Section 9.6 for an overview 2644 

of the reporting requirements. 2645 

The occurrence of AE must be sought by non-directive questioning of the patient at each visit 2646 

during the study. AEs also may be detected when they are volunteered by the patient during or 2647 

between visits or through physical examination finding, laboratory test finding, or other 2648 

assessments. 2649 

Abnormal laboratory values or test results constitute AEs only if they fulfill at least one of the 2650 

following criteria: 2651 

 they induce clinical signs or symptoms,2652 

 they are considered clinically significant,2653 

 they require therapy.2654 

Clinically significant abnormal laboratory values or test results should be identified through a 2655 

review of values outside of normal ranges/clinically notable ranges, significant changes from 2656 

baseline or the previous visit, or values which are considered to be non-typical in patients with 2657 

underlying disease. Investigators have the responsibility for managing the safety of individual 2658 

patients and identifying AEs. Alert ranges for liver and kidney related events are included in 2659 

Appendix 1 and Appendix 2, respectively. Other laboratory values to check are markers of 2660 

muscle distress (CK, myoglobin) and pancreatic enzymes (amylase and lipase). 2661 

AEs must be recorded on the Adverse Events CRF under the signs, symptoms or diagnosis 2662 

associated with them, and accompanied by the following information: 2663 

1. The severity: 2664 

 mild: usually transient in nature and generally not interfering with normal activities 2665 

 moderate: sufficiently discomforting to interfere with normal activities 2666 

 severe: prevents normal activities 2667 

2. Its relationship to the study treatment: 2668 

 Yes or 2669 

 No 2670 

3. Its duration (start and end dates) or if the event is ongoing, an outcome of not 2671 

recovered/not resolved must be reported. 2672 

4. Whether it constitutes a SAE (see Section 9.2 for definition of SAE) and which 2673 

seriousness criteria have been met. 2674 
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 2675 

5. Action taken regarding investigational treatment. All AEs must be treated appropriately. 2676 

Treatment may include one or more of the following: 2677 

 no action taken (e.g. further observation only) 2678 

 investigational treatment dosage increased/reduced 2679 

 investigational treatment interrupted/withdrawn 2680 

 concomitant medication or non-drug therapy given 2681 

 hospitalization/prolonged hospitalization (see Section 9.2  for definition of SAE) 2682 

6. Its outcome (not recovered/not resolved; recovered/resolved; recovering/resolving, 2683 

recovered/resolved with sequelae; fatal; or unknown). 2684 

Information about common side effects already known about the investigational drug can be 2685 

found in the Investigator Brochure (IB) or will be communicated between IB updates in the 2686 

form of Investigator Notifications. This information will be included in the informed consent 2687 

and should be discussed with the patient during the study as needed. Once an adverse event is 2688 

detected, it must be followed until its resolution or until it is judged to be permanent, and 2689 

assessment should be made at each visit (or more frequently, if necessary) of any changes in 2690 

severity, the suspected relationship to the investigational drug, the interventions required to 2691 

treat it, and the outcome. 2692 

The investigator must also instruct each patient to report any new AE (beyond the protocol 2693 

observation period) that the patient, or the subject’s personal physician, believes might 2694 

reasonably be related to study treatment. This information must be recorded in the 2695 

investigator’s source documents; however, if the AE meets the criteria of an SAE, it must be 2696 

reported to Novartis. 2697 

In this study, investigators will be asked to provide additional details on selected adverse 2698 

events of special interest such as but not limited to events of spontaneous muscle contraction 2699 

with associated pain, diarrhea or diarrhea-like events. 2700 

 2701 

9.2 Serious adverse event reporting 2702 

9.2.1 Definition of SAE 2703 

An SAE is defined as any AE (appearance of (or worsening of any pre-existing) undesirable 2704 

sign(s), symptom(s) or medical conditions(s)) which meets any one of the following criteria: 2705 

 is fatal or life-threatening2706 

 results in persistent or significant disability/incapacity2707 

 constitutes a congenital anomaly/birth defect2708 

 requires inpatient hospitalization or prolongation of existing hospitalization, unless 2709 

hospitalization is for:2710 

 routine treatment or monitoring of the studied indication, not associated with any 2711 

deterioration in condition (any diabetic-related complications) 2712 

 elective or pre-planned treatment for a pre-existing condition that is unrelated to the 2713 

indication under study  and has not worsened since the start of study drug 2714 

 treatment on an emergency outpatient basis for an event not fulfilling any of the 2715 

definitions of a SAE given above and not resulting in hospital admission 2716 
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 2717 

 social reasons and respite care in the absence of any deterioration in the subject’s 2718 

general condition 2719 

 is medically significant, e.g. defined as an event that jeopardizes the subject or may 2720 

require medical or surgical intervention.2721 

All malignant neoplasms will be assessed as serious under “medically significant” if other 2722 

seriousness criteria are not met. 2723 

Life-threatening in the context of a SAE refers to a reaction in which the patient was at risk of 2724 

death at the time of the reaction; it does not refer to a reaction that hypothetically might have 2725 

caused death if it were more severe (see Annex IV, ICH-E2D Guideline). 2726 

Medical and scientific judgment should be exercised in deciding whether other situations 2727 

should be considered serious reactions, such as important medical events that might not be 2728 

immediately life threatening or result in death or hospitalization but might jeopardize the 2729 

patient or might require intervention to prevent one of the other outcomes listed above. 2730 

Examples of such events are intensive treatment in an emergency room or at home for allergic 2731 

bronchospasm, blood dyscrasias or convulsions that do not result in hospitalization or 2732 

development of dependency or abuse (see Annex IV, ICH-E2D Guideline). 2733 

Any suspected transmission via a medicinal product of an infectious agent is also considered a 2734 

serious adverse reaction. 2735 

All AEs (serious and non-serious) are captured on the CRF; SAEs also require individual 2736 

reporting to Novartis Chief Medical Office and  Patient  Safety  (CMO  &  PS)  as  per  2737 

Section 9.2.2. 2738 

 2739 

9.2.2 SAE reporting 2740 

To ensure patient safety, every SAE, regardless of causality, occurring after the patient has 2741 

provided informed consent and until 30 days after the last study visit must be reported to 2742 

Novartis within 24 hours of learning of its occurrence as described below. Any SAEs 2743 

experienced after this period should only be reported to Novartis if the investigator suspects a 2744 

causal relationship to study treatment. 2745 

Note: SAEs reported by patients deemed to be screen failures must be reported to Novartis as 2746 

outlined here with appropriate information also captured in the CRFs as specified in the Site 2747 

Operations Manual. 2748 

Recurrent episodes, complications, or progression of the initial SAE must be reported as 2749 

follow-up to the original episode, regardless of when the event occurs. This report must be 2750 

submitted within 24 hours of the investigator receiving the follow-up information. An SAE 2751 

that is considered completely unrelated to a previously reported one should be reported 2752 

separately as a new event. 2753 

Information about all SAEs (either initial or follow up information) is collected and recorded 2754 

on the paper SAE Report Form. The investigator must assess the relationship to each specific 2755 

component of study treatment (if study treatment consists of several drugs) complete the SAE 2756 

Report Form in English, and send the completed, signed form by fax within 24 hours after 2757 

awareness  of  the  SAE  to  the  local  Novartis  Drug  Safety and  Epidemiology Department, 2758 
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 2759 

notifying the Clinical Trial Leader. Contact information is listed in the Site Operations 2760 

Manual. 2761 

The original copy of the SAE Report Form and the fax confirmation sheet must be kept with 2762 

the source documentation at the study site. Follow-up information should be provided using a 2763 

new paper SAE Report Form stating that this is a follow-up to a previously reported SAE. 2764 

SAEs (initial and follow-up) that are recorded electronically in the Electronic Data Capture 2765 

system should be entered, saved and e-signed within 24 hours of awareness of the SAE or 2766 

changes to an existing SAE. These data will automatically be submitted to Novartis Drug 2767 

Safety & Epidemiology immediately after investigator signature or 24 hours after entry, 2768 

whichever occurs first. Study site personnel must also inform the Clinical Trial Leader. 2769 

Follow- up information provided must describe whether the event has resolved or continues, if 2770 

and how it was treated, whether the blind was broken or not (if applicable) and whether the 2771 

patient continued or withdrew from study participation. Each recurrence, complication, or 2772 

progression of the original event must be reported as a follow-up to that event regardless of 2773 

when it occurs. 2774 

If the SAE is not previously documented in the Investigator’s Brochure or Package Insert 2775 

(new occurrence) and is thought to be related to the study treatment a Drug Safety and 2776 

Epidemiology Department associate may urgently require further information from the 2777 

investigator for Health Authority reporting. Novartis may need to issue an Investigator 2778 

Notification (IN) to inform all investigators involved in any study with the same study 2779 

treatment that this SAE has been reported. Suspected Unexpected Serious Adverse Reactions 2780 

(SUSARs) will be collected and reported to the competent authorities and relevant ethics 2781 

committees in accordance with EU Guidance 2011/C 172/01 or as per national regulatory 2782 

requirements in participating countries. 2783 

Follow the detailed instructions outlined in the Site Operations Manual regarding the 2784 

submission process for reporting SAEs to Novartis. Note: SAEs must be reported to 2785 

Novartis within 24 hours of the investigator learning of its occurrence/receiving follow-up 2786 

information. 2787 

 2788 

9.3 Liver safety monitoring 2789 

To ensure subject safety, a standardized process for identification, monitoring and evaluation 2790 

of liver events has to be followed. 2791 

Liver events are divided into two categories: 2792 

 Liver events of special interest (AESI) which consist of elevated transaminases and/or 2793 

bilirubin (elevated liver function tests (LFTs)).2794 

 Medically significant liver events which are considered as serious adverse events (SAEs) 2795 

and which consist of marked elevations of LFTs and / or pre-specified adverse events.2796 

Please refer to Table 15-1-Appendix 1 for complete definitions of liver events. 2797 
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 2798 

Follow-up of liver events 2799 

Every liver event defined in Table 15-1-Appendix 1 should be followed up by the investigator 2800 

or designated personnel at the trial site, as summarized below. 2801 

Additional details on actions required in case of liver events are outlined in Table 15-2-Appendix 1. 2802 

 Repeating liver chemistry tests (ALT, AST, TBL, PT, INR, ALP and γGT) to confirm 2803 

elevation within 48-72 hours.2804 

 Repeat laboratory test results must be reported as appropriate via an electronic data 2805 

transfer (if applicable), or entered on the appropriate unscheduled local laboratory CRF.2806 

 If the initial elevation is confirmed, close observation of the patient will be initiated, 2807 

including consideration of treatment interruption if deemed appropriate.2808 

 Discontinuation of the investigational drug (refer to Section 7.2 (Discontinuation of study 2809 

treatment), if appropriate2810 

 Hospitalization of the patient if appropriate.2811 

 Causality assessment of the liver event.2812 

 Thorough follow-up of the liver event should include:2813 

 Repeating liver chemistry tests two or three times weekly. Testing should include 2814 

ALT, AST, ALP, PT, INR, and γGT. If total bilirubin is elevated > 2 x ULN, 2815 

fractionation into direct and indirect bilirubin is required. To rule out muscular origin 2816 

of transaminase elevations, CPK should be measured along with liver chemistry tests. 2817 

Frequency of retesting can decrease to once a week or less if abnormalities stabilize 2818 

or the study drug has been discontinued and the patient is asymptomatic. 2819 

Retesting should be continued up to resolution. 2820 

 Obtaining a more detailed history of symptoms and prior or concurrent diseases. 2821 

 Obtaining a history of concomitant drug use (including nonprescription medications 2822 

and herbal and dietary supplement preparations), alcohol use, recreational drug use, 2823 

and special diets. 2824 

 Exclusion of underlying liver disease, as specified in Table 15-3. 2825 

 Imaging such as abdominal US, CT or MRI, as appropriate. 2826 

 Obtaining a history of exposure to environmental chemical agents. 2827 

 Considering gastroenterology or hepatology consultations. 2828 

All follow-up information, and the procedures performed must be recorded as appropriate in 2829 

the CRF. 2830 
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 2831 

9.4 Lipase and amylase elevations 2832 

To ensure subject safety and enhance reliability in determining the potential for pancreatic 2833 

events with bimagrumab, a standardized process for identification, monitoring and evaluation 2834 

of pancreatic events should be followed (Table 9-1). 2835 
 2836 

Table 9-1 Safety monitoring guidance for amylase and lipase elevations 2837 

Event Follow up monitoring 2838 
 2839 

Lipase and/or amylase < 3x ULN             If asymptomatic, follow up at discretion of investigator. 2840 

 If clinical symptoms (e.g., abdominal pain, nausea, diarrhea) 2841 
suggest pancreatic involvement, re-check enzymes 2842 
(amylase, lipase) and inflammatory markers (C-reactive 2843 
protein) and consider pancreatic imaging (i.e., CT or MRI) to 2844 
evaluate for presence of pancreatitis. 2845 

 2846 
Lipase and/or amylase ≥ 3x ULN             Re-check enzymes (amylase, lipase) and inflammatory 2847 

markers (C-reactive protein) independent of presence of 2848 
clinical symptoms. 2849 

 Assess subject for clinical symptoms. 2850 

 Conduct pancreatic imaging (i.e., CT or MRI) to evaluate for 2851 
presence of pancreatitis. 2852 

 Study drug interruption based on findings of additional 2853 
assessments and at discretion of investigator. 2854 

 2855 

Medically significant pancreatic events which are considered as serious adverse events 2856 

(SAEs) should follow the standard procedures for  SAE  reporting  as  described  in 2857 

Section 9.2. Every pancreatic event reported as an SAE should include a causality assessment 2858 

of the event via exclusion of alternative causes (e.g., gallstones, co-medication). 2859 

An investigation of the pancreas needs to be followed up until resolution. A gastroenterology 2860 

consult can be included at the investigator’s discretion. All follow-up information, and the 2861 

procedures performed, should be recorded in the appropriate CRFs. 2862 

 2863 

9.5 Renal safety monitoring 2864 

Every renal laboratory trigger or renal event must be followed up by the investigator or 2865 

designated personnel at the trial site. Recommended follow-up assessments are listed in 2866 

Appendix 2. 2867 

 2868 

9.6 Reporting medication errors including misuse/abuse 2869 

Medication errors are unintentional errors in the prescribing, dispensing, administration or 2870 

monitoring of a medicine while under the control of a healthcare professional, patient/subject 2871 

or consumer (EMA definition). 2872 

Misuse refers to situations where the medicinal product is intentionally and inappropriately 2873 

used not in accordance with the protocol. 2874 

Abuse corresponds to the persistent or sporadic, intentional excessive use of a medicinal 2875 

product, which is accompanied by harmful physical or psychological effects. 2876 
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 2877 

All study treatment errors and uses outside of what is foreseen in the protocol  will  be 2878 

collected in the dose administration record (DAR) CRF. Study treatment errors are only to be 2879 

reported to Novartis Drug Safety and Epidemiology department if the treatment error is 2880 

associated with an SAE. 2881 

All instances of misuse or abuse must be documented in the adverse event (AE) CRF 2882 

irrespective of the misuse/abuse being associated with an AE/SAE. In addition, all instances  2883 

of misuse or abuse must be reported to Novartis Drug Safety and Epidemiology. As such, 2884 

instances of misuse or abuse are also to be reported using the SAE form/CRF. Table 9-2 2885 

summarizes the reporting requirements. 2886 
 2887 

Table 9-2 Summary of reporting requirements for medication errors 2888 

Treatment error type 
Document in Dose

 2889 
Administration (DAR) CRF 2890 

2891 

Document in AE 2892 
CRF 2893 

2894 

Complete SAE 2895 
form/CRF 2896 

Unintentional study 2897 
treatment error 2898 

2899 

Yes Only if associated 2900 
with an AE 2901 

2902 

Only if associated with 2903 
an SAE 2904 

 2905 

Misuse/Abuse Yes Yes 
Yes, even if not 

2906 
associated with a SAE 2907 

For more information on AE and SAE definition and reporting requirements, please see Section 9.1 2908 
and Section 9.2, respectively. 2909 

 2910 

9.7 Pregnancy reporting 2911 

To ensure patient safety, each pregnancy occurring after signing the informed consent must be 2912 

reported to Novartis within 24 hours of learning of its occurrence. The pregnancy should be 2913 

followed up to determine outcome, including spontaneous or voluntary termination, details of 2914 

the birth, and the presence or absence of any birth defects, congenital abnormalities, or 2915 

maternal and/or newborn complications. 2916 

The study drug must be discontinued immediately, though the patient may stay in the study,   2917 

if she wishes to do so. All assessments that are considered as a risk during pregnancy must not 2918 

be performed. The patient may continue all other protocol assessments. Pregnancy must be 2919 

recorded on the Pharmacovigilance Pregnancy Form and reported by the investigator to the 2920 

local Novartis Drug Safety and Epidemiology Department. Pregnancy follow-up should be 2921 

recorded on the same form and should include an assessment of the possible relationship to 2922 

the study treatment. 2923 

Any SAE experienced during the pregnancy and unrelated to the pregnancy must be reported 2924 

on a SAE form. 2925 

 2926 

9.8 Early phase safety monitoring 2927 

The Investigator will monitor AEs in an ongoing manner and inform the Sponsor of any 2928 

clinically relevant observations. Any required safety reviews will be made jointly between 2929 

medically qualified personnel representing the Sponsor and Investigator.  Such evaluations 2930 

may occur verbally, but the outcome and key discussion points will be summarized in writing 2931 

(e-mail) and made available to both Sponsor and all Investigator(s). Criteria pertaining to 2932 

stopping the study/treatment or adapting the study design are presented above. 2933 
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 2934 

When two or more clinical site(s) are participating in the clinical study, the Sponsor will 2935 

advise the Investigator(s) at all sites in writing (e-mail) (and by telephone if possible) of any 2936 

new, clinically relevant safety information reported from another site during the conduct of 2937 

the study in a timely manner. 2938 

 2939 

10 Data review and database management 2940 

10.1 Site monitoring 2941 

Before study initiation, at a site initiation visit or at an investigator’s meeting, a Novartis 2942 

representative will review the protocol and CRFs with the investigators and  their  staff. 2943 

During the study Novartis employs several methods of ensuring protocol and GCP  2944 

compliance and the quality/integrity of the sites’ data. The monitor will visit the site to check 2945 

the completeness of patient records, the accuracy of entries on the CRFs, the adherence to the 2946 

protocol and to Good Clinical Practice, the progress of enrollment, and ensure that study drug 2947 

is being stored, dispensed, and accounted for according to specifications. Key study personnel 2948 

must be available to assist the monitor during these visits. 2949 

Continuous remote monitoring of each site’s data may be performed by Novartis. 2950 

Additionally, a central analytics organization may analyze data and identify risks & trends for 2951 

site operational parameters, and provide reports to Novartis Clinical Teams to assist with trial 2952 

oversight. 2953 

The investigator must maintain source documents for each patient in the study, consisting of 2954 

case and visit notes (hospital or clinic medical records) containing demographic and medical 2955 

information, laboratory data, electrocardiograms, and the results of any other tests or 2956 

assessments. All information on CRFs must be traceable to these source documents in the 2957 

patient's file. The investigator must also keep the original informed consent form signed by 2958 

the patient (a signed copy is given to the patient). 2959 

The investigator must give the monitor access to all relevant source documents to confirm 2960 

their consistency with the CRF entries. Novartis monitoring standards require full verification 2961 

for the presence of informed consent, adherence to the eligibility criteria, documentation of 2962 

SAEs, and the recording of data that will be used for all primary and safety variables. 2963 

Additional checks of the consistency of the source data with the CRFs are performed 2964 

according to the study-specific monitoring plan. No information in source documents about 2965 

the identity of the patients will be disclosed. 2966 

 2967 

10.2 Data collection 2968 

Designated investigator staff will enter the data required by the protocol into the Electronic 2969 

Case Report Forms using fully validated software that conforms to 21 CFR Part 11 2970 

requirements. Designated investigator site staff will not be given access to the EDC system 2971 

until they have been trained. Automatic validation programs check for data discrepancies and, 2972 

by generating appropriate error messages, allow the data to be confirmed or corrected before 2973 

transfer of the data to the CRO working on behalf of Novartis. The Investigator must certify 2974 

that  the  data  entered  into  the  Electronic  Case  Report  Forms  are  complete  and accurate. 2975 
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 2976 

After database lock, the investigator will receive copies of the patient data for archiving at the 2977 

investigational site. 2978 

Data not requiring a separate written record will be defined in the Site Operations Manual and 2979 

Assessment schedule and can be recorded directly on the CRFs. All other data captured for 2980 

this study will have an external originating source (either written or electronic) with the CRF 2981 

not being considered as source. 2982 

All data should be recorded, handled and stored in a way that allows its accurate reporting, 2983 

interpretation and verification. 2984 

 2985 

10.3 Database management and quality control 2986 

Novartis staff or CRO working on behalf of Novartis review the data entered into the CRFs by 2987 

investigational staff for completeness and accuracy and instruct the site personnel to make any 2988 

required corrections or additions. Queries are sent to the investigational site using an 2989 

electronic data query. Designated investigator site staff is required to respond to the query and 2990 

confirm or correct the data. If the electronic query system is not used, a paper Data Query 2991 

Form will be faxed to the site. Site personnel will complete and sign the faxed copy and fax it 2992 

back to Novartis staff or CRO working on behalf of Novartis who will make the correction to 2993 

the database. The signed copy of the Data Query Form is kept at the investigator site. 2994 

Concomitant medications entered into the database will be coded using the WHO Drug 2995 

Reference List, which employs the Anatomical Therapeutic Chemical classification system. 2996 

Medical history/current medical conditions and adverse events will be coded using the 2997 

Medical dictionary for regulatory activities (MedDRA) terminology. 2998 

For laboratory samples processed centrally, the results will be sent electronically to Novartis 2999 

(or a designated CRO). 3000 

The imaging CRO will collect all imaging data (DXA and MRI) from sites. The analysis 3001 

results are then collected by the imaging CRO and then transformed into a format according  3002 

to a Novartis data transfer specification. The transformed output will then be sent to Novartis 3003 

data management for incorporation into the CSR. The imaging CRO will be responsible for  3004 

all image data clarification forms and missing data at all sites. 3005 

At the conclusion of the study, the occurrence of any emergency code breaks will be 3006 

determined after return of all code break reports and unused drug supplies to Novartis. 3007 

The occurrence of any protocol deviations will be determined. After these actions have been 3008 

completed and the database has been declared to be complete and accurate, it will be locked 3009 

and the treatment codes will be unblinded and made available for data analysis. Any changes 3010 

to the database after that time can only be made by joint written agreement between the 3011 

Biostatistics NIBR Franchise Head and the relevant NIBR TA Head. 3012 
 3013 

 3014 

 3015 
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 3016 

 3017 
 3018 

10.4 Data Monitoring Committee 3019 

An independent, program-wide DMC is instituted for bimagrumab with focus on safety. 3020 

The DMC will periodically review the safety information throughout the study to monitor the 3021 

trial’s progress for unexpectedly large differences of toxicity between treatment groups. 3022 

The DMC for the study will be composed of individuals with experience and expertise in the 3023 

management of patients with muscle wasting diseases, and in the monitoring of randomized 3024 

clinical trials as well as a DMC statistician. None of the DMC members will be involved in 3025 

the operational conduct of the study or any other bimagrumab clinical or pre-clinical study, 3026 

except as a member of the DMC. 3027 

The mission of the DMC is to independently review and evaluate the unblinded safety data 3028 

generated during the study as defined in this protocol. The DMC will ensure that study 3029 

participants are not exposed to unnecessary or unreasonable risks and that the study is 3030 

conducted with high scientific and ethical standards. As needed, the DMC will make 3031 

recommendations to the Sponsor on actions to be taken regarding the study, which may 3032 

include the following: 3033 

 Discontinuation of the study.3034 

 Suggested modifications to the study protocol and/or the informed consent document.3035 

 Continuation of the study according to the protocol and the relevant amendments. 3036 

The DMC is accountable to the Sponsor for appropriate monitoring of the study data.3037 

Although the DMC may make recommendations to the Sponsor about changes in the conduct 3038 

of the study, final decisions will be made by Novartis. In the case of early termination, 3039 

consultation with Health Authorities may be required. 3040 

Members of the DMC will not share any unblinded or semi-blinded information with anyone 3041 

outside of the DMC. Particularly, the Sponsor will remain fully blinded to any results 3042 

throughout the study unless the DMC recommends changes in the conduct of the study (for 3043 

example, early termination due to negative safety findings). 3044 

An independent statistical reporting team not involved in the conduct of the studies will 3045 

prepare the information for the DMC according to the specifications from the DMC 3046 

statistician. The main tasks may include: 3047 

 Generation of unblinded outputs for the DMC, including tables, figures, and listings, as 3048 

required.3049 

 Preparation of any other reports requested by the DMC during the closed session.3050 

 Review of the semi-blinded reports before sending to the DMC.3051 

The frequency of the DMC meetings will be determined by the members and ratified in the 3052 

DMC Charter. 3053 
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 3054 

10.5 Adjudication Committee 3055 

Not required. 3056 

 3057 

11 Data analysis 3058 

The analysis will be conducted on all patient data at the time the trial ends. Any data analysis 3059 

carried out independently by the investigator should be submitted to Novartis before 3060 

publication or presentation. 3061 

 3062 

11.1 Analysis sets 3063 

For all analysis sets, patients will be analyzed according to the study treatment(s) received. 3064 

The safety analysis set will include all patients that received any study drug. 3065 

The PK analysis set will include all patients with at least one available valid (i.e., not flagged 3066 

for exclusion) PK concentration measurement, who received any study drug and with no 3067 

protocol deviations that impact PK data. 3068 

The PD analysis set will include all patients with available PD data and no protocol deviations 3069 

with relevant impact on PD data. 3070 

 3071 

11.2 Subject demographics and other baseline characteristics 3072 

All data for background and demographic variables will be listed by treatment group and 3073 

patient. Summary statistics will be provided by treatment group. 3074 

Relevant medical history, current medical conditions, results of laboratory screens, drug tests 3075 

and any other relevant information will be listed by treatment group and patient. 3076 
 3077 

11.3 Treatments 3078 

Data for study drug administration (rescue medication) and concomitant therapies will be 3079 

listed by treatment group and patient. 3080 

 3081 

11.4 Analysis of the primary variable(s) 3082 

The primary aim of the study is to assess the effect of bimagrumab on fat mass at Week 48 of 3083 

the treatment period. 3084 

 3085 

11.4.1 Variable(s) 3086 

The primary efficacy variable is the change from baseline in fat mass (kg) at Week 48. 3087 

Since the week 48 visit is the scheduled EOT visit, and since the EOT assessments are also 3088 

performed in subjects who discontinue early (see Section 7.2), only EOT assessments on 3089 

subjects who completed a full treatment regimen (i.e., those who did not discontinue early) 3090 

will be included in the primary analysis. 3091 
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 3092 

11.4.2 Statistical model, hypothesis, and method of analysis 3093 

The  study  design  enables  evaluation  of  efficacy  based  on  the  following  dual      criteria 3094 

1) statistical  significance  (superior  treatment  effect,  1-sided  10%  level)  in  fat  mass;  and 3095 

2) clinical relevance of the change in fat mass (estimated median treatment effect of 5% or 3096 

more). Weight loss of 5% has been shown to translate into clinical benefit in an 3097 

overweight/obese population with T2D (Franz et al 2015). Fat mass loss of a similar 3098 

magnitude to the weight loss is expected to translate into similar clinical benefits (such as on 3099 

glycemic control) in a similar population. 3100 

The  randomization  will  be  stratified  by BMI  category (>=28.0  kg/m2  and  <=33.0  kg/m2, 3101 

>33.1 kg/m2 to <=40.0 kg/m2) in order to achieve an approximate balance of BMI distribution 3102 

across the two treatment groups. The cutoff value of 33 kg/m2 represents the expected median 3103 

BMI in that population (based on internal data); therefore the two randomization strata are 3104 

expected to be of similar size. However, equal size strata will not be enforced. A minimum of 3105 

10 patients will be targeted for enrollment in the smaller stratum to ensure accurate precision 3106 

on the treatment effect in both strata (see Section 11.7). 3107 

The primary endpoint will be analyzed using a mixed effects model. This model will have 3108 

change from baseline in kg fat mass as the dependent variable, treatment arm, time, 3109 

time*treatment interaction as fixed effects, and a subject level random intercept. Baseline fat 3110 

mass and baseline BMI value may be included in the model as covariates. Data collected from 3111 

both randomization strata (BMI category at randomization) will be included in the model. The 3112 

change from baseline (absolute) in kg fat mass at Week 48 will be estimated from that model 3113 

and will be summarized graphically and in tabular form. No transformation (logarithmic or 3114 

otherwise) of body weight will be done for analysis. An unstructured within-subject 3115 

covariance will be used. 3116 

The evaluation of efficacy is based on the following dual criteria: 3117 

1. statistical significance (superior treatment effect, 1-sided 10% level) in fat mass; and 3118 

2. clinical relevance of the change in fat mass (estimated median treatment effect of 5% or 3119 

more) at Week 48. 3120 

 3121 

11.4.3 Handling of missing values/censoring/discontinuations 3122 

The primary analysis model described above is valid under the assumption of data missing at 3123 

random. If the dropout rate is greater than 10% in any arm, other analysis methods will be 3124 

used to assess the sensitivity of the results to different methods for missing data handling. 3125 

 3126 

11.4.4 Sensitivity analyses 3127 

Other models may be used (such as pattern-mixture models) if the dropout rate is higher than 3128 

expected, in order to assess sensitivity of the primary efficacy conclusions to missing data. If   3129 

a treatment effect in fat mass or HbA1c materializes, then it will be investigated whether this 3130 

finding is robust under an assumption of informative drop-out; that the subjects who drop out 3131 

would likely not have experienced a treatment benefit. 3132 
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 3133 

11.5 Analysis of secondary variable(s) 3134 

Secondary efficacy variables of particular interest are the change in fat mass at Week 24, and 3135 

the change in HbA1c at Week 24 and Week 48. 3136 

Other parameters of interest are glucose control and insulin sensitivity (fasting glucose and 3137 

insulin, HOMA2-IR, QUICKI, Matsuda index) and anthropometric body measurements (body 3138 

weight, BMI, waist circumference, waist-to-hip ratio and lean body mass (LBM) as measured 3139 

by DXA). 3140 

 3141 

11.5.1 Efficacy / Pharmacodynamics 3142 

The secondary variable of fat mass at Week 24 will be analyzed from the model specified in 3143 

Section 11.4.2. HbA1c will be analyzed in a similar fashion to fat mass, to assess  the 3144 

statistical significance (superior treatment effect, 1-sided 10% level) of bimagrumab therapy 3145 

on HbA1c, and the clinical relevance of this effect (median treatment effect of 0.5%). An 3146 

additional supportive analysis may be done. This model would be used to describe HbA1c 3147 

over time and the change in HbA1c at all time points of interest (including Week 48) will be 3148 

estimated from that model. The analysis will consider observations censored after a change in 3149 

background anti-diabetic medication or dose. This analysis is expected to be unbiased because 3150 

adjustments for background medication/dose are based on observed data (HbA1c, FPG), 3151 

making the censored data following the medication change likely missing at random (MAR). 3152 

Other adjustments for background anti-diabetic medications may be considered in the model. 3153 

Further details of the analysis, including censoring, for example, will be described in the 3154 

Statistical Analysis Plan. As a supporting analysis for metabolic changes, summaries of 3155 

increase (and decrease) in background anti-diabetic medication may be done. A change in 3156 

background anti-diabetic medication is defined as a change in daily dose and/or the addition  3157 

of a second agent. 3158 

Other secondary efficacy variables will be summarized graphically and in summary tables. 3159 

Change from baseline will be calculated for all insulin sensitivity parameters and 3160 

anthropometric parameters and reported by visit. 3161 

 3162 

11.5.2 Safety 3163 

Vital signs 3164 

All vital signs data will be listed by treatment group, patient, and visit and if ranges are 3165 

available, abnormalities (and relevant orthostatic changes) will be flagged. Summary statistics 3166 

will be provided by treatment and visit. 3167 

 3168 

ECG evaluations 3169 

All ECG data will be listed by treatment group, patient and visit; abnormalities will be flagged. 3170 

Summary statistics will be provided by treatment and visit. 3171 

 3172 

Clinical laboratory evaluations 3173 

All laboratory data will be listed by treatment group, patient, and visit and if normal ranges are 3174 

available, abnormalities will be flagged. Summary statistics will be provided by treatment and visit. 3175 
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 3176 

Adverse events 3177 

All information obtained on adverse events will be displayed by treatment group and patient. 3178 

The number and percentage of patients with adverse events will be tabulated by body system 3179 

and preferred term with a breakdown by treatment. A patient with multiple adverse events 3180 

within a body system is only counted once towards the total of this body system. 3181 

 3182 

Other safety evaluations 3183 

Cardiovascular risk factors such as lipids (triglycerides, total cholesterol, HDL and LDL 3184 

cholesterol), blood pressure and hsCRP will be summarized by time point and treatment. 3185 
 3186 

11.5.3 Pharmacokinetics 3187 

Bimagrumab serum concentration data will be listed by treatment, patient, and visit/sampling 3188 

time point. Descriptive summary statistics will be provided by treatment and visit/sampling 3189 

time point, including the frequency (n, %) of concentrations below the LLOQ and reported as zero. 3190 

PK parameters will be listed by treatment group, patient, visit/sampling time, and dose 3191 

number. Descriptive summary statistics will include mean (arithmetic and geometric), SD,  3192 

and CV (arithmetic and geometric), median, minimum, maximum and 90% CI. A geometric 3193 

mean will not be reported if the dataset includes zero values. An exception to this is Tmax 3194 

where median, minimum and maximum will be presented. Summary statistics will include 3195 

mean (arithmetic and geometric), SD, CV (arithmetic and geometric), median, minimum and 3196 

maximum. 3197 

 3198 

11.5.4 Pharmacokinetic / pharmacodynamic interactions 3199 

Graphical exploration of bimagrumab PK parameters versus fat mass will be provided. Other 3200 

graphical exploration may be done as appropriate. 3201 

 3202 

11.5.5 Other assessments 3203 

Immunogenicity 3204 

All immunogenicity results will be listed by treatment group, subject and visit. 3205 
 3206 

11.6 Analysis of exploratory variables 3207 

For patients undergoing MRI assessments, summaries of body fat compartments and liver fat 3208 

content over time will be provided and a comparison will be made between active treatment 3209 

and placebo with a one-sided t-test at an alpha level of 10% if at least 10 patients in total consent to 3210 

being included in this subgroup (the target is to recruit 20 patients in total in this subgroup). 3211 

Statistical analyses for other exploratory variables will be described in the statistical analysis 3212 

plan. 3213 

 3214 

11.6.1 Exploratory biomarkers 3215 

The following exploratory biomarkers may be reported separately (e.g., CSR addendum): 3216 

 Exploratory biomarkers (including but not limited to): adiponectin and leptin3217 
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 3218 

 DNA3219 

 Subcutaneous and visceral fat, appendicular lean and fat mass, liver fat fraction by MRI3220 
 3221 

11.7 Sample size calculation 3222 

A sample size of 68 recruited subjects (34 receiving active treatment and 34 placebo) is 3223 

selected to enable at least 48 completers, assuming a dropout rate of maximum 30%. 3224 

A sample size of 24 completers per group (total of 48 patients) provides about 70% power  3225 

(see Table 11-1) to pass the criteria described above for fat mass (significant reduction at the 3226 

1-sided 10% level (compared to placebo) and an estimated median placebo-adjusted reduction 3227 

of at least 5%). Assumptions used for these calculations include a true placebo-adjusted fat 3228 

loss of 6% (standard deviation 6.5%, CBYM338X2206). The associated type I error is about 3229 

1% (Table 11-1). 3230 

Because weight loss interventions in overweight/obese diabetic patients result in ~ 15% lower 3231 

magnitude of response compared to overweight/obese non-diabetic patients (Franz et al 2007), 3232 

we made the assumption that bimagrumab could have a 6% true effect on fat loss in 3233 

overweight and obese diabetic patients (this is about 15% lower than the 7.2% effect observed 3234 

in overweight and obese pre-diabetics (CBYM338X2206)). 3235 

 3236 

11.8 Power for analysis of key secondary variables 3237 

The power to pass the criteria for HbA1c (significant reduction and an estimated median 3238 

placebo-adjusted reduction of at least 0.5%) is about 73%. Assumptions used for these 3239 

calculations include a true placebo-adjusted HbA1c reduction of 0.7% (standard deviation 3240 

1.11%, internal data). The associated type I error is about 6%. 3241 

 3242 

11.9 Interim analyses 3243 

An interim analysis (IA) is planned for early evaluation of efficacy on total fat mass when 3244 

approximately 50% of patients complete the Week 24 assessments. 3245 

A sample size of approximately 12 per group (total of approximately 24 patients) supports an 3246 

interim analysis for efficacy at Week 24 that will be based on the final efficacy criteria. There 3247 

is around 67% power (Table 11-1) to reach the efficacy criteria for fat loss and about 60% 3248 

power to reach the criteria for HbA1c at this interim based on the same assumptions used to 3249 
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 3250 

calculate the power for the final analysis (type I error is 3% for fat loss (Table 11-1) and 10% 3251 

for HbA1c). 3252 

Additional interim analyses may be conducted to support decision making concerning the 3253 

current clinical study, the sponsor’s clinical development projects in general, or in case of any 3254 

safety concerns. 3255 

Unblinded interim analysis results will be reviewed by the clinical team. 3256 

The clinical team may communicate interim results (e.g., evaluation of PoC criteria or 3257 

information needed for planning/modifying another study) to relevant Novartis teams for 3258 

information, consulting and/or decision purposes. 3259 

No further dissemination of interim results should occur, in particular not with individuals 3260 

involved in treating the study’s patients or assessing clinical data (e.g., ECGs, images, 3261 

symptoms) obtained in the study. 3262 

 3263 

Table 11-1       Operating characteristics for primary efficacy criterion based on DXA 3264 

fat mass (placebo-corrected decrease statistically significant (1-sided 3265 

p<0.1) and clinically relevant (estimated median 5 percent or more) 3266 

Assumed treatment 3267 
effect 3268 

3269 

Probability of meeting efficacy 3270 
criterion at IA 3271 

3272 

Probability of meeting efficacy criterion at 3273 
final analysis 3274 

 3275 
0% <3% <1% 3276 

3% 6% 24% 3277 

6% 67% 73% 3278 
 3279 

 3280 

12 Ethical considerations 3281 

12.1 Regulatory and ethical compliance 3282 

This clinical study was designed and shall be implemented, executed and reported in 3283 

accordance with the ICH Harmonized Tripartite Guidelines for Good Clinical Practice, with 3284 

applicable local regulations (including European Directive 2001/20/EC, US Code of Federal 3285 

Regulations Title 21, and Japanese Ministry of Health, Labor, and Welfare), and with the 3286 

ethical principles laid down in the Declaration of Helsinki. 3287 

 3288 

12.2 Responsibilities of the investigator and IRB/IEC 3289 

Before initiating a trial, the investigator/institution must obtain approval/favorable opinion 3290 

from the Institutional Review Board/Independent Ethics Committee (IRB/IEC) for the trial 3291 

protocol, written informed consent form, consent form updates,  patient  recruitment 3292 

procedures (e.g. advertisements) and any other written information to be provided to patients. 3293 

Prior to study start, the investigator is required to sign a protocol signature page confirming 3294 

his/her agreement to conduct the study in accordance with these documents and all of the 3295 

instructions and procedures found in this protocol and to give access to all relevant data and 3296 

records to Novartis monitors, auditors, Novartis Quality Assurance representatives, designated 3297 

agents of Novartis, IRBs/IECs, and regulatory authorities as required. If an inspection of the 3298 

clinical site is requested by a regulatory authority, the investigator must inform Novartis 3299 

immediately that this request has been made. 3300 
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 3301 

For multi-center trials, a Coordinating Investigator will be selected by Novartis around the 3302 

time of Last Patient Last Visit to be a reviewer and signatory for the clinical study report. 3303 

 3304 

12.3 Publication of study protocol and results 3305 

The key design elements of this protocol will be posted in a publicly accessible database such 3306 

as clinicaltrials.gov. In addition, upon study completion and finalization of the study report, 3307 

the results of this trial will be either submitted for publication and/or posted in a publicly 3308 

accessible database of clinical trial results. 3309 

 3310 

13 Protocol adherence 3311 

This protocol defines the study objectives, the study procedures and the data to be collected  3312 

on study participants. Additional assessments required to ensure safety of patients should be 3313 

administered as deemed necessary on a case by case basis. Under no circumstances is an 3314 

investigator allowed to collect additional data or conduct any additional procedures for any 3315 

research related purpose involving any investigational drugs under the protocol. 3316 

Investigators ascertain they will apply due diligence to avoid protocol deviations. If an 3317 

investigator feels a protocol deviation would improve the conduct of the study, this must be 3318 

considered a protocol amendment, and unless such an amendment is agreed upon by Novartis 3319 

and approved by the IRB/IEC and health authorities, where required, it cannot be 3320 

implemented. 3321 

All significant protocol deviations will be recorded and reported in the CSR. 3322 

 3323 

13.1 Protocol Amendments 3324 

Any change to the protocol can only be made in a written protocol amendment that must be 3325 

approved by Novartis, Health Authorities where required, and the IRB/IEC prior to 3326 

implementation. 3327 

Amendments that are intended to eliminate an apparent immediate hazard to patients may be 3328 

implemented immediately, provided the Health Authorities are subsequently notified by 3329 

protocol amendment and the reviewing IRB/IEC is notified. 3330 

Notwithstanding the need for approval of formal protocol amendments, the investigator is 3331 

expected to take any immediate action required for the safety of any patient included in this 3332 

study, even if this action represents a deviation from the protocol. In such cases, the reporting 3333 

requirements identified in Section 9 (Safety Monitoring) must be followed and the Study Lead 3334 

informed. 3335 
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15 Appendix 1: Liver Event Definitions and Follow-up 3404 

Requirements 3405 

Table 15-1 Liver Event Definitions 3406 

Definition Thresholds 3407 
 3408 

Potential Hy’s law cases  ALT or AST > 3 × ULN and TBL > 2 × ULN without initial increase in ALP 3409 
to > 2 × ULN 3410 

ALT or AST elevation with 3411 
coagulopathy 3412 

ALT or AST elevation 3413 
accompanied by symptoms 3414 

3415 

 ALT or AST > 3 × ULN and INR > 1.5 (in the absence of anticoagulation) 3416 

 3417 
 ALT or AST > 3 × ULN accompanied by (general) malaise, fatigue, 3418 

abdominal pain, nausea, or vomiting, or rash, or eosinophilia 3419 
 3420 

Isolated ALT or AST elevation  ALT or AST > 8 × ULN 3421 

 5 x ULN < ALT/AST ≤ 8 x ULN 3422 

 3 x ULN < ALT/AST ≤ 5 x ULN 3423 
 3424 

Isolated ALP elevation  ALP > 2 × ULN (in the absence of known bone pathology) 3425 
 3426 

 Any clinical event of jaundice (or equivalent term) 3427 
Others 3428 

3429  Any adverse event potentially indicative of liver toxicity 3430 
 3431 

 3432 

Table 15-2 Actions required for Liver Events 3433 

Criteria Actions required 3434 
 3435 

Potential Hy’s Law case 3436 

ALT or AST elevation with coagulopathy 3437 

ALT or AST elevation accompanied by 3438 
symptoms 3439 

Isolated ALT or AST elevation > 8 × ULN 3440 

Jaundice 3441 

Isolated ALT or AST elevation > 5 to ≤ 8 × 3442 
ULN 3443 

 3444 
 3445 
 3446 
 3447 
 3448 

Isolated ALT or AST elevation > 3 to ≤ 5 × 3449 
ULN (patient is asymptomatic) 3450 

3451 

 Discontinue the study treatment immediately 3452 

 Hospitalize, if clinically appropriate 3453 

 Establish causality 3454 

 Complete CRFs per liver event guidance 3455 

 3456 
 If confirmed, consider interruption or discontinuation of 3457 

study drug 3458 

 If elevation persists for more than 2 weeks, discontinue the 3459 
study drug 3460 

 Establish causality 3461 

 Complete CRFs per liver event guidance 3462 

 Monitor liver chemistry tests two or three times weekly 3463 

 3464 
Isolated ALP elevation  Repeat liver chemistry tests within 48-72 hours 3465 

 If elevation is confirmed, measure fractionated ALP; if >50% 3466 
is of liver origin, establish hepatic causality 3467 

 Complete CRFs per liver event guidance 3468 
 3469 

 Consider study treatment interruption or discontinuation 3470 

Any AE potentially indicative of liver toxicity 3471 
3472 

 Hospitalize if clinically appropriate 3473 

 Complete CRFs per liver event guidance 3474 
 3475 
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 3476 
 3477 

Table 15-3 Exclusion of underlying liver disease 3478 

Disease Assessment 3479 
 3480 

Hepatitis A, B, C, E  IgM anti-HAV; HBSAg, IgM anti-HBc, HBV DNA; anti-HCV, HCV 3481 
RNA, IgM & IgG anti-HEV, HEV RNA 3482 

CMV, HSV, EBV infection  IgM & IgG anti-CMV, IgM & IgG anti-HSV; IgM & IgG anti-EBV 3483 

Autoimmune hepatitis  ANA & ASMA titers, total IgM, IgG, IgE, IgA 3484 

Alcoholic hepatitis  Ethanol history, γGT, MCV, CD-transferrin 3485 

Nonalcoholic steatohepatitis  Ultrasound or MRI 3486 

Hypoxic/ischemic hepatopathy  Medical history: acute or chronic CHF, hypotension, hypoxia, 3487 
hepatic venous occlusion. Ultrasound or MRI. 3488 

Biliary tract disease  Ultrasound or MRI, ERCP as appropriate. 3489 

Wilson disease  Caeruloplasmin 3490 

Hemochromatosis  Ferritin, transferrin 3491 

Alpha-1-antitrypsin deficiency  Alpha-1-antitrypsin 3492 
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 3494 

16 Appendix 2: Specific Renal Alert Criteria and Actions 3495 

Table 16-1 Specific Renal Alert Criteria and Actions 3496 

Criteria Action required 3497 

Serum creatinine (sCr) increase 3498 
25 – 49% compared to baseline 3499 

3500 

 Consider causes and possible interventions 3501 

 Follow up within 2-5 days 3502 
 3503 

Serum creatinine increase > 50%  Consider causes and possible interventions 3504 

 Repeat assessment within 24-48h if possible 3505 

 Consider drug interruption or discontinuation 3506 
unless other causes are diagnosed and 3507 
corrected 3508 

 Consider hospitalization and specialized 3509 
  treatment  3510 

Protein-creatinine or albumin-creatinine ratio 3511 
increase ≥ 2-fold 3512 

or 3513 

new onset dipstick proteinuria ≥ 1+ 3514 

or 3515 

Albumin-creatinine ratio (ACR) ≥ 30 mg/g or ≥ 3516 
3 mg/mmol; 3517 

or 3518 

Protein-creatinine ratio (PCR )≥ 150 mg/g or 3519 
>15 mg/mmol 3520 

New onset glucosuria on urine dipstick (unless 3521 
related to concomitant treatment, diabetes) 3522 

3523 

 Consider causes and possible interventions3524 

 Assess serum albumin & serum protein3525 

 Repeat assessment to confirm3526 

 Consider drug interruption or discontinuation 3527 
unless other causes are diagnosed and 3528 
corrected3529 

 3530 

 3531 

 3532 

 3533 

Assess & document: 3534 

 Blood glucose (fasting)3535 

 Serum creatinine3536 

   Urine albumin-creatinine ratio  3537 

Assess & document: 3538 

 Urine sediment microscopy3539 

New hematuria on dipstick 3540 
3541 

 Assess sCr and urine albumin-creatinine ratio3542 

 Exclude infection, trauma, bleeding from the 3543 
distal urinary tract/bladder, menstruation3544 

    Consider bleeding disorder  3545 

Additional specialized assessments are available to assess renal function or renal pathology. 3546 

(Note: In exceptional cases when a nephrologist considers a renal biopsy, it is strongly 3547 

recommended to make specimen slides available for evaluation by Novartis to potentially 3548 

identify project-wide patterns of nephrotoxicity.) 3549 
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 3550 

Whenever a renal event is identified, a detailed patient history and examination are indicated 3551 

to identify, document and potentially eliminate risk factors that may have initiated or 3552 

contributed to the event: 3553 

 Blood pressure assessment (after 5 min rest, with an appropriate cuff size)3554 

 Signs and symptoms such as fever, headache, shortness of breath, back or abdominal pain, 3555 

dysuria, hematuria, dependent or periorbital edema3556 

 Changes in blood pressure, body weight, fluid intake, voiding pattern, or urine output3557 

 Concomitant events or procedures such as trauma, surgical procedures, cardiac or hepatic 3558 

failure, contrast media or other known nephrotoxin administration, or other potential 3559 

causes of renal dysfunction, e.g., dehydration, hemorrhage, tumor lysis3560 
 3561 

Table 16-2 Follow-up of renal events 3562 

Action Follow up 3563 

Assess*, document and record in the Case 3564 
Report Form (CRF) or via electronic data load. 3565 
Review and record possible contributing factors 3566 
to the renal event (co-medications, other co- 3567 
morbid conditions) and additional diagnostic 3568 
procedures (MRI etc) in the CRF. 3569 

3570 

 Urine dipstick and sediment microscopy3571 

 Blood pressure and body weight3572 

 Serum creatinine, electrolytes (sodium, 3573 
potassium, phosphate, calcium), bicarbonate 3574 
and uric acid3575 

   Urine output  3576 

 Event resolution: (sCr within 10% of baseline or 3577 
protein-creatinine ratio within 50% of baseline)3578 

Monitor subject regularly (frequency at 3579 
investigator’s discretion) until: 3580 

3581 

or 3582 

 Event stabilization: sCr level with ±10% 3583 
variability over last 6 months or protein- 3584 
creatinine ratio stabilization at a new level with 3585 

  ±50% variability over last 6 months.  3586 

* Urine osmolality: in the absence of diuretics or chronic kidney disease this can be a very sensitive 3587 
metric for integrated kidney function that requires excellent tubular function. A high urinary osmolality 3588 
in the setting of an increase in sCr will point toward a “pre-renal” cause rather than tubular toxicity. 3589 
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 134 

1 Introduction 135 

1.1 Scope of document 136 

The RAP documents contain detailed information to aid the production of Statistics & 137 

Programming input into the Clinical Study Report (CSR) for trial “CBYM338X2211”. 138 

The Statistical Analysis Plan (SAP) describes the implementation of the statistical analyses 139 

planned in the protocol. 140 

 141 

1.2 Study reference documentation 142 

Final study protocol (v05) is available at the time of finalization of SAP. 143 

 144 

1.3 Study objectives 145 

1.3.1. Primary objective(s) 146 

Primary objective(s) Endpoints related to primary objectives 

 To evaluate the treatment effect of 

bimagrumab on total body fat mass 

 Body fat mass by DXA at Week 48 

 147 

 148 

1.3.2. Secondary objective(s) 149 

Secondary objective(s) Endpoints related to secondary objective(s) 

 To evaluate the treatment effect of 

bimagrumab on total body fat mass 

after 6 months of treatment 

 Body fat mass by DXA at Week 24 

 To evaluate the treatment effect of 

bimagrumab on glycemic control and 

parameters of insulin sensitivity 

 HbA1c, fasting glucose and insulin, 

HOMA2-IR, QUICKI, Matsuda 

index based on MTT at Week 24 and 

Week 48 

 To evaluate the safety and 

tolerability of bimagrumab in 

overweight/obese patients with type 

2 diabetes. 

 Adverse events, Vital Signs, ECG, 

Laboratory Values, Immunogenicity 

 To evaluate the pharmacokinetics of 

repeat doses of bimagrumab in 

overweight/obese patients with type 

2 diabetes. 

 PK samples – pre (Ctrough) and post 

dose during treatment and follow-up 

periods. Tmax and Cmax (Day 1, 

Day 168 and Day 308) will be 

derived. 

 To evaluate the immunogenic 

response to repeat dosing of 

bimagrumab in overweight and 

obese patients with type 2 diabetes. 

 Anti-bimagrumab antibodies pre- 

dose, during treatment and at the end 

of study. 
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 To evaluate the treatment effect of 

bimagrumab on anthropometric body 

measurements and on lean body 

mass 

 Body weight, BMI, waist 

circumference, waist-to-hip ratio, 

lean body mass (LBM) by DXA at 

Week 24 and at Week 48 
 151 

 152 

1.3.3. Exploratory objective(s) 153 

Exploratory objective(s) Endpoints related to exploratory objectives 

 To explore the treatment effect of 

bimagrumab on body fat 

compartments and liver fat content 

 Subcutaneous fat, visceral fat, 

appendicular lean and fat mass, liver 

fat fraction by MRI at Week 24 and 

Week 48 
 

 To explore the treatment effect of 

bimagrumab on metabolic 

biomarkers, and cardiovascular risk 

factors. 

 Triglycerides, total cholesterol, 

HDL- and LDL-cholesterol, FFA, 

blood pressure, hsCRP, IL-6, 

leptin/adiponectin ratio 

 

 To explore the treatment effect of 

bimagrumab on muscle function. 

 Hand-grip strength by dynamometry 

and timed chair stand at Week 24 

and Week 48 
 

 To explore the pharmacodynamic 

effects of bimagrumab on 

paravertebral muscle, muscle fat 

fraction and intramuscukar adipose 

tissue 

 Paravertebral muscle cross-sectional 

area (CSA), inter-muscle adipose 

tissue (IMAT) and muscle fat 

fraction (mFF) assessed from 

abdominal MRI scans 

 To explore the relationship between 

changes in body composition, body 

fat compartment, liver fat content 

and changes in HbA1c and insulin 

sensitivity 

 DXA parameters, MRI parameters, 

HOMA2-IR, QUICKI, FFA, 

Matsuda index 
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 155 
 156 

1.4 Study design and treatment 157 

This is a non-confirmatory, randomized, subject and investigator blinded, placebo-controlled, 158 

parallel arms study, investigating a 48-week treatment period with intravenous bimagrumab 159 

10mg/kg in overweight/obese patients with type 2 diabetes. Approximately 68 patients (34 160 

receiving active treatment and 34 placebo) are planned to be enrolled and randomized. The 161 

randomization will be stratified according to baseline BMI in two strata: 162 

 BMI between 28 kg/m2 and 33 kg/m2 (inclusive) and 163 

 BMI above 33 kg/m2 and up to 40 kg/m2 (inclusive), 164 

in order to achieve an approximate balance of BMI distribution across the two treatment groups. 165 

 166 

Figure 1-1: Study Design 167 

 168 

 169 

Based on the latest version of protocol amendment, an additional visit at week 2 has been 170 

added coded as Visit 115. 171 

 172 

2 First interpretable results (FIR) 173 

First interpretable results (FIR) will be provided for this trial. 174 

The study FIR template (mock slides) can be found in CREDI in the study RAP 175 

Cabinets/CREDI Projects/B/BYM338/CREDI Studies/BYM338X2211/Administrative Files 176 

(study level)/RAP or RAMP Meeting/. 177 
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The template shows the analysis / results to be presented in the FIR. Study outputs required to 179 

be created at the time of the FIR will be highlighted in TFL shells document and marked as 180 

“Key” in the Programming Deliverables Tracker (PDT) output list. 181 

FIR will focus on the following analyses: 182 

 Analysis populations (if needed) 183 

 Subject disposition 184 

 Demographics and baseline characteristics. Baseline characteristics include, but not 185 

limited to: 186 

 Weight, BMI, HbA1c and background type 2 diabetes medication such as metformin 187 

and DPP4, as well as the body fat mass by DXA and waist to hip ratio which is 188 

defined to be as the waist circumference divided by hip circumference. 189 

 Safety results 190 

o Number and percentage of subjects with adverse events by preferred term 191 

o Changes in background Type 2 Diabetes medication by patient over time 192 

 Pharmacokinetic results in Serum: 193 

o Arithmetic mean (SE) concentration-time plot 194 

o Summary statistics for PK parameters 195 

 Pharmacodynamic analyses include, but are not limited to: 196 

o Mean (SE) of percentage change from baseline in body fat mass by DXA scan 197 

over time as well as individual values over time 198 

o Table of treatment comparisons in percentage change from baseline in FBM by 199 

DXA at Weeks 24 and 48 200 

o Model estimated mean differences of BYM338 to placebo in percentage change 201 

from baseline in body fat mass by DXA over time 202 

o Mean (SE) of percentage change from baseline in HbA1c over time as well as 203 

individual values over time 204 

o Table of treatment comparisons in percentage change from baseline in HbA1c 205 

at Weeks 24 and 48 206 

o Model estimated mean differences of BYM338 to Placebo in percentage change 207 

from baseline in HbA1c over time 208 

o Mean (SE) of percentage change from baseline in MRI variables (liver fat 209 

fraction, abdominal fat tissue volume, paravertebral muscle and corresponding 210 

fat areas) over time 211 

o Mean (SE) of percentage change from baseline in lean body mass in trunk and 212 

body fat mass in trunk calculated from the differences between the LBM and 213 

appendicular LBM, and similarly for the fat mass. 214 



Novartis 
SAP-Amendment 3 

For business use only Page 10 
CBYM338X2211 

 

 215 

o Mean (SE) of leptin and adiponectin blood levels over time and correlation level 216 

with MRI-derived hepatic fat fraction (HFF) and visceral fat mass 217 

IG data will be available for the IA and analyzed (and added in FIR document) from the PK 218 

expert. 219 

 220 

3 Interim analyses 221 

An interim analysis (IA) is planned for early evaluation of efficacy on total fat mass when 222 

approximately 50% of patients complete the Week 24 assessments. 223 

A sample size of 12 per group (total of 24 patients) supports an IA for efficacy at Week 24 that 224 

will be based on the final efficacy criteria. There is around 67% power (Table 1) to reach the 225 

efficacy criteria for fat loss and about 60% power to reach the criteria for HbA1c at this IA, 226 

based on the same assumptions used to calculate the power for the final analysis (type I error is 227 

3% for fat loss (Table 1Error! Reference source not found.) and 10% for HbA1c). 228 

Additional IAs may be conducted to support decision making concerning the current clinical 229 

study, the sponsor’s clinical development projects in general or in case of any safety concerns. 230 

Unblinded interim analysis results will be reviewed by the clinical team. 231 

The clinical team may communicate interim results (e.g. evaluation of PoC criteria or 232 

information needed for planning/modifying another study) to relevant Novartis teams for 233 

information, consulting and/or decision purposes. 234 

No further dissemination of interim results should occur, in particular not with individuals 235 

involved in treating the study’s patients or assessing clinical data (e.g. ECGs, images, 236 

symptoms) obtained in the study. 237 

 238 

 239 

Table 1: Operating characteristics for primary efficacy criterion based on DXA fat mass 240 

(placebo-corrected decrease statistically significant (1-sided p<0.1) and clinically 241 

relevant (estimated median 5 percent or more) 242 

 243 

Assumed treatment 

effect 

Probability of meeting efficacy 

criterion at IA 

Probability of meeting efficacy 

criterion at final analysis 

0% <3% <1% 
3% 6% 24% 

6% 67% 73% 

 244 

 245 

4 Statistical methods: Analysis sets 246 

For all analysis sets, patients will be analyzed according to the study treatment(s) received. 247 

The safety analysis set will include all patients that received any study drug. 248 
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The PK analysis set will include all patients with at least one available valid (i.e. not flagged 250 

for exclusion) PK concentration measurement, who received any study drug and experienced 251 

no protocol deviations that impact PK data. 252 

The PD analysis set will include all patients with available PD data, who received any study 253 

drug and experienced no protocol deviations with relevant impact on PD data. 254 

For subjects for which the actual treatment received does not match the randomized treatment, 255 

the treatment actually received will be used for the analysis. The analysis sets and protocol 256 

deviation codes are related as follows: 257 

 258 

Table 2        Protocol deviation codes and analysis sets 259 

Category 260 

Deviation code 261 

262 

Text description of deviation Data exclusion 263 

 264 
Subjects are excluded from PK analysis in case of these PDs: Exclude subject from PK 265 

analysis set 266 
 267 
 268 

 269 

Subjects are excluded from PD analysis in case of these PDs: Exclude subject from PD 270 
analysis set 271 

 272 
 273 
 274 
 275 

 276 

Subjects are excluded from PK and PD analysis in case of these PDs: Exclude subject from PK and 277 
PD analysis sets 278 

 279 
 280 
 281 

 282 

If updates to this table are needed, an amendment to the SAP needs to be implemented prior to 283 

DBL. 284 

 285 

5 Statistical methods for Pharmacokinetic (PK) parameters 286 

All subjects within the PK analysis set will be included in the PK data analysis. 287 

 288 

5.1 Variables 289 

The following pharmacokinetic parameters will be determined from the serum concentration- 290 

time data using the actual recorded sampling times and non-compartmental method(s) with 291 

Phoenix WinNonlin (Version 6.2 or higher): 292 

 On Day 1, 168 and 308: Cmax, Tmax 293 

 On Days 84, 168, 252, 308 and 336: Ctrough 294 
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5.2 Descriptive analyses 296 

Bimagrumab serum concentration data will be listed by treatment, patient, and visit/sampling 297 

time point. Descriptive summary statistics will be provided by treatment and visit/sampling 298 

time point. Summary statistics will include mean (arithmetic and geometric), SD, CV 299 

(arithmetic and geometric), median, minimum, maximum, and the frequency (n, %) of 300 

concentrations below the LLOQ. Concentrations below LLOQ will be treated as zero in 301 

summary statistics and for PK parameter calculations. A geometric mean will not be reported 302 

if the dataset includes zero values. 303 

PK parameters will be listed by treatment group, patient and dose number. Descriptive summary 304 

statistics will include mean (arithmetic and geometric), SD, and CV (arithmetic and geometric), 305 

median, minimum, maximum and 90% CI. A geometric mean will not be reported if the dataset 306 

includes zero values. An exception to this is Tmax where median, minimum and maximum will 307 

be presented. 308 

 309 

6 Statistical methods for Pharmacodynamic (PD) parameters 310 

All subjects within the PD analysis set will be included in the PD data analysis. 311 

 312 

6.1 Primary objective 313 

The primary objective of this trial is to assess the effect of bimagrumab on fat mass at Week 48 314 

of the treatment period. 315 

 316 

6.1.1 Variables 317 

The primary efficacy variable is the change from baseline in fat mass (kg) at Week 48 of the 318 

treatment period. No transformation of (logarithmic or otherwise) will be done for analysis. 319 

Since the week 48 visit is the scheduled EOT visit, and since the EOT assessments are also 320 

performed in subjects who discontinue early, only EOT assessments on subjects who completed 321 

a full treatment regimen (i.e., those who did not discontinue early) will be included in the 322 

primary analysis. 323 

 324 

6.1.2 Descriptive analyses 325 

The individual fat mass assessments will be listed by treatment group, patient and visit/time. 326 

Summary statistics will be provided for raw, change from baseline, and percentage change from 327 

baseline by treatment group and visit/time. Summary statistics will include mean (arithmetic), 328 

SD, CV, median, minimum, maximum. 329 

Graphical methods will be employed to show group and individual summary plots over time by 330 

treatment. 331 

 332 

6.1.3 Statistical model, assumptions and hypotheses 333 

The primary analysis will be analyzed using a longitudinal mixed effects model. This model 334 

will have change from baseline in kg fat mass as the dependent variable, treatment arm, time, 335 

and a time*treatment interaction as fixed effects. Baseline fat mass and baseline BMI value may 336 
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 337 

be included in the model as covariates. Time will be modeled as a categorical variable. An 338 

unstructured within-subject covariance will be used. 339 

The mathematical formula of this mixed effects model is given as follows: 340 

y = f3O  + f31treatment + f32time + f33time ∗ treatment + E 341 
    342 

where, 343 

 y is the change from baseline in kg fat mass 344 

 f3O the fixed effect intercept 345 

 f31, f32 and f33 the vector coefficients of the corresponding parameters 346 
   347 

 E the vector of residuals where E~N(0, R) with R the unstructured covariance matrix 348 

Data collected from both randomization strata (BMI category at randomization) will be 349 

included in the model. The change from baseline (absolute and %) in kg fat mass at Week 48 350 

will be estimated from that model and will be summarized graphically and in tabular form. 351 

The evaluation of efficacy is based on the following dual criteria: 352 

1. statistical significance (superior treatment effect, 1-sided 10% level) in fat mass; and 353 

2. clinical relevance of the change in fat mass (estimated median treatment effect of 5% or 354 

more) at Week 48. 355 

 356 

6.1.3.1 Handling of missing values/censoring/discontinuations 357 

The primary analysis model described above is valid under the assumption of data missing at 358 

random. If the dropout rate is greater than 10% in any arm, other analysis methods will be used 359 

to assess the sensitivity of the results to different methods for missing data handling. 360 

Since the week 48 visit is the scheduled EOT visit, and since the EOT assessments are also 361 

performed in subjects who discontinue early, only EOT assessments on subjects who completed 362 

a full treatment regimen (i.e., those who did not discontinue early) will be included in the 363 

primary analysis. Thus, we will only include patients in the final analysis where the EOS visit 364 

is within 8 weeks +/- 10 days from the week 48 assessment and did not discontinue early. 365 

 366 

 367 

6.1.3.2 Sensitivity analyses 368 

Other models may be used (such as pattern-mixture models) if the dropout rate is higher than 369 

expected, in order to assess sensitivity of the primary efficacy conclusions to missing data. If a 370 

treatment effect in fat mass or HbA1c materializes, then it will be investigated whether this 371 

finding is robust under an assumption of informative drop-out; that the subjects who drop out 372 

would likely not have experienced a treatment benefit. 373 

 374 

6.1.3.3 Supportive analyses 375 

As a supportive analysis, the proportion of patients reaching at least 5% fat loss at each visit 376 

will be presented by treatment group. 377 
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6.2 Secondary objectives 379 

6.2.1 Variables 380 

The secondary variables are the: 381 

1. Body fat mass: change from baseline in fat mass after 6 months of treatment at Week 382 

24 383 

2. HbA1c: change from baseline will be used for inferential analysis at Week 24 and Week 384 

48. Baseline for HbA1c is defined at the Day 1 assessment. 385 

3. Fasting insulin and glucose at Week 12, Week 36, and EOS: Baseline for these 386 

parameters is defined at the Screening assessment. 387 

4. HOMA2-IR: homeostatic assessment model of insulin resistance at Week 12, Week 36, 388 

and EOS 389 

5. QUICKI: quantitative insulin sensitivity check, under fasting conditions at Week 12, 390 

Week 36, and EOS. QUICKI index will be derived from glucose and insulin levels at 391 

study completion using the following formula: 392 

 393 

1 394 
QUICKI = 395 

{log(Fasting Insulin) + log(Fasting Glucose)} 396 
 397 
 398 

6. Matsuda Index based on MTT at Week 24 and Week 48. Matsuda Index will be derived 399 

from glucose and insulin levels using the following formula: 400 

 401 

10000 402 

./(Fasting Glucose  ×  Fasting Insulin) × (Mean Glucose  × Mean Insulin) 403 

7. Anthropometric body measurements: body weight, BMI, waist circumference, waist-to- 404 

hip ratio and lean body mass (LBM) as measured by DXA at Week 24 and Week 48. 405 

 406 

6.2.2 Descriptive analyses 407 

The variables will be listed by treatment group, patient and visit/time. Summary statistics will 408 

be provided for raw, change from baseline and percentage change from baseline by treatment 409 

group and visit/time. Summary statistics will include mean (arithmetic), SD, CV, median, 410 

minimum, maximum. 411 

Graphical methods will be employed to show group and individual summary plots over time by 412 

treatment. Other secondary efficacy variables will be summarized graphically and in summary 413 

tables. 414 

 415 

6.2.3 Statistical model, assumptions and hypotheses 416 

HbA1c 417 



Novartis 
SAP-Amendment 3 

For business use only Page 15 
CBYM338X2211 

 

 418 

The secondary analysis of HbA1c will be analyzed using a mixed effects model with the same 419 

structure as the analysis of the primary variable, in Section 6.1.3. 420 

The mathematical formula of this mixed effects model is given as follows: 421 

y = f3O  + f31treatment + f32time + f33time ∗ treatment + E 422 
    423 

where, 424 

 y is the change from baseline in HbA1c 425 

 f3O the fixed effect intercept 426 

 f31, f32 and f33 the vector coefficients of the corresponding parameters 427 
   428 

 E the vector of residuals where E~N(0, R) with R the unstructured covariance matrix 429 

Other Secondary Variables 430 

Similar to the analysis of HbA1c, an MMRM model may be used to compare values between 431 

active and placebo groups for the remaining secondary variables. 432 

 433 

 434 

6.2.3.1      Supportive analyses 435 

As a supportive analysis for metabolic changes, summaries of change in background anti- 436 

diabetic medication may be done. A change in background anti-diabetic medication is defined 437 

as a change in daily dose, any discontinuation, or the addition of a second agent. 438 

 439 

6.3 Exploratory objectives 440 

6.3.1 Variables 441 

The exploratory variables include: 442 

1. Hepatic fat fraction (HFF) by MRI 443 

2. Subcutaneous and visceral fat by MRI and DXA 444 

3. Paravertebral muscle and fat (IMAT) cross-sectional areas by MRI 445 

4. 446 

5. Cardiovascular risk factors: Free Fatty Acids (FFA) and IL-6 447 

6. Adiponectin: total body fat mass, adiponectin:visceral fat and adiponectin:HFF ratios 448 

7. Performance measurements of physical activity (physical tests such as hand-grip and 449 

timed chair stand, ) 450 

8. Appendicular lean and fat mass % and absolute kg change 451 

9. Dietary Intake data: Calories (kcals) and protein (g/kg/day) intake as well as percentage 452 

calories from protein, fat and carbohydrate. 453 

10. Lipid profile 454 

11. Hormone panel 455 

12. Inflammatory markers 456 
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6.3.2 Descriptive analyses 458 

The variables will be listed by treatment group, patient and visit/time. Summary statistics will 459 

be provided for continuous variables on raw and percentage change from baseline by treatment 460 

group and visit/time. Summary statistics will include mean (arithmetic), SD, CV, median, 461 

minimum, maximum. Summary tables presenting the frequencies will be provided for 462 

categorical variables (such as questionnaire individual questions). 463 

Graphical methods will be employed to show group and individual summary plots over time by 464 

treatment. Correlations between endpoints (including but not limited to subcutaneous vs. 465 

visceral fat, appendicular lean and fat mass, liver fat fraction by MRI) will be presented in tables 466 

and/or scatterplots by treatment group and time. 467 

An MMRM model may be used to compare values between active and placebo groups. 468 

 469 

7 Statistical methods for safety and tolerability data 470 

All subjects within the safety analysis set will be included in the safety data analysis. 471 

 472 

7.1 Variables 473 

Adverse events, vital signs (blood pressure, heart rate, body temperature), ECG intervals, 474 

clinical laboratory measurements, immunogenicity, hematology, blood chemistry as well as 475 

subject demographics, baseline characteristics, and treatment information. 476 

 477 

7.2 Descriptive analyses 478 

Subject demographics and other baseline characteristics 479 

All data for background and demographic variables will be listed by treatment group and subject. 480 

Summary statistics will be provided by treatment group. 481 

Relevant medical history, current medical conditions, results of laboratory screens, drug tests 482 

and any other relevant information will be listed by treatment group and subject. 483 

Demographic table will include a corresponding p-value for comparison of baseline values 484 

between BYM338 and placebo groups. T-test can be performed for continuous variables and 485 

chi-squared test for categorical variables. Demographic table will be generated for both sets of 486 

patients (completed/not completed treatment). 487 

 488 

Treatment 489 

Data for study drug administration (rescue medication) and concomitant therapies will be listed 490 

by treatment group and subject. 491 

 492 

Vital signs 493 

All vital signs data will be listed by treatment, subject, and visit/time, and if ranges are available, 494 

abnormalities (and relevant orthostatic changes) will be flagged. Summary statistics will be 495 

provided by treatment and visit. 496 
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 497 

ECG evaluations 498 

All ECG data will be listed by treatment, subject and visit; abnormalities will be flagged. 499 

Summary statistics will be provided by treatment and visit. 500 

 501 

Clinical laboratory evaluations 502 

All laboratory data will be listed by treatment, subject, and visit/time, and if normal ranges are 503 

available, abnormalities will be flagged. A separate listing is provided presenting all parameters 504 

in a subject with any abnormal values. Summary statistics will be provided by treatment and 505 

visit/time. 506 

 507 

Adverse events 508 

All information obtained on adverse events will be displayed by treatment and subject. 509 

The number and percentage of subjects with adverse events will be tabulated by body system 510 

and preferred term with a breakdown by treatment. A subject with multiple adverse events 511 

within a body system is only counted once towards the total of this body system and treatment. 512 

 513 

Other safety evaluations 514 

Cardiovascular risk factors such as lipids (triglycerides, total cholesterol, HDL and LDL 515 

cholesterol, FFA), blood pressure and hsCRP will be summarized by time point and treatment. 516 

 517 

Immunogenicity 518 

All immunogenicity results will be listed by subject and visit/time. 519 

 520 

7.3 Graphical presentation 521 

Figures may be created, as needed, to explore safety data trends. 522 

 523 

8 Statistical methods for Pharmacokinetic/Pharmacodynamic 524 

interactions 525 

Scatterplots may be used to explore the relationships between systemic exposure to BYM338 526 

and selected safety/PD endpoints. Other graphical exploration may be done as appropriate. 527 

 528 

9 Statistical methods for biomarker data 529 

The exploratory biomarkers may include, but are not limited to be reported: 530 

 Adiponectin, Leptin, Activin 531 

The following biomarkers will be analyzed in this trial and fully reported in the CSR, if data 532 

are available at the dry run. 533 
 534 
 535 

Biomarker Unit         Description Read out* 536 
 537 

Total Adiponectin  ng/mL  Total adiponectin Total Adiponectin 538 

High adiponectin ng/mL   High molecular weight form adiponectin  High Adiponectin 539 
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 540 
 541 

Biomarker Unit         Description Read out* 542 
 543 

Leptin ng/mL  Leptin Leptin 544 
 545 

* Biomarker name exactly as it will appear in the dataset 546 
 547 

These biomarker data will be listed by treatment, patient, and visit/time. Summary statistics will 548 

be provided by treatment and visit/time. 549 

Handling of LLOQ and ULOQ 550 

Biomarker data are reported as concentration results, measured using a specific assay with a 551 

working range defined by the two limits: Lower limit of quantification (LLOQ) and Upper limit 552 

of quantification (ULOQ). Values which fall below the LLOQ or above the ULOQ are reported 553 

as < LLOQ * dilution factor (dilution factor: if sample diluted and concentration measured still 554 

below LLOQ) and > ULOQ * dilution factor, respectively. 555 

To ensure that biomarkers only have numerical values, censored values will be imputed as 556 

follows: 557 

 Values below the LLOQ are replaced by LLOQ/2. 558 

 Values above the ULOQ are replaced by ULOQ. 559 

Imputed values are used for summary statistics, inferential analyses and plots (with a special 560 

symbol). Values below LLOQ and values above ULOQ are shown as such in the listings. In the 561 

summary table, the frequency (n, %) of values below the LLOQ and above the ULOQ, 562 

respectively, will be included. 563 

If the proportion of imputed data is more than 20% for any treatment group at any time point, a 564 

footnote is added to the summary statistics table stating that the proportion of values outside the 565 

limits of quantification is more than 20% for some treatment groups at some time points and 566 

that in such cases summary statistics may be heavily biased. 567 

If the proportion of imputed data for a given biomarker, across all treatment groups and time 568 

points, is more than 50%, no summary statistics are provided and the data are only listed. 569 
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 656 

1 Introduction 657 

1.1 Scope of document 658 

The RAP documents contain detailed information to aid the production of Statistics & 659 

Programming input into the Clinical Study Report (CSR) for trial “CBYM338X2211”. 660 

The Statistical analysis plan (SAP) describes the implementation of the statistical analysis 661 

planned in the protocol. 662 

 663 

1.2 Study reference documentation 664 

Final study protocol (v01) is available at the time of finalization of Statistical Analysis Plan. 665 

 666 

1.3 Study objectives 667 

1.3.1. Primary objective(s) 668 

Primary objective(s) Endpoints related to primary objectives 

 To evaluate the treatment effect of 

bimagrumab on total body fat mass 

 Fat body mass (FBM) by DXA at 

Week 48 

 669 

 670 

1.3.2. Secondary objective(s) 671 

Secondary objective(s) Endpoints related to secondary objective(s) 

 To evaluate the treatment effect of 

bimagrumab on total body fat mass 

after 6 months of treatment 

 Fat body mass (FBM) by DXA at 

Week 24 

 To evaluate the treatment effect of 

bimagrumab on glycemic control and 

parameters of insulin sensitivity 

 HbA1c, fasting glucose and insulin, 

HOMA2-IR, QUICKI, Matsuda 

index based on MTT at Week 24 and 

Week 48 

 To evaluate the safety and 

tolerability of bimagrumab in 

overweight/obese patients with type 

2 diabetes. 

 Adverse events, Vital Signs, ECG, 

Laboratory Values, Immunogenicity 

 To evaluate the pharmacokinetics of 

repeat doses of bimagrumab in 

overweight/obese patients with type 

2 diabetes. 

 PK samples – pre and post dose 

during treatment and follow-up 

periods. Cmin and Cmax (after first 

and last dose only) will be derived. 

 To evaluate the immunogenic 

response to repeat dosing of 

bimagrumab in overweight and 

obese patients with type 2 diabetes. 

 Anti bimagrumab antibodies at 

baseline, during treatment and at the 

end of study. 

 To evaluate the treatment effect of  Body weight, BMI, waist 
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 672 

bimagrumab on anthropometric body 

measurements and on lean body 

mass 

circumference, waist-to-hip ratio, 

lean body mass (LBM) by DXA at 

Week 24 and at Week 48 
 673 

 674 

1.3.3. Exploratory objective(s) 675 

 676 

Company Confidential Information 677 
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 678 

Company Confidential Information 679 
 680 

1.4 Study design and treatment 681 

This is a non-confirmatory, randomized, subject and investigator blinded, placebo-controlled, 682 

parallel arms study, investigating a 48-week treatment period with intravenous bimagrumab 683 

in overweight/obese patients with type 2 diabetes. Approximately 60 patients are planned to 684 

be enrolled and randomized. The randomization will be stratified according to baseline BMI  685 

in two strata: 686 

 BMI between 28 kg/m2 and 33kg/m2 (inclusive) and 687 

 BMI above 33 kg/m2 and up to 40 kg/m2 (inclusive), 688 

in order to achieve an approximate balance of BMI distribution across two treatment groups. 689 

 690 

 691 

Figure 1-1: Study Design 692 

 693 

 694 

 695 

2 First interpretable results (FIR) 696 
 697 
 698 
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3 Interim analyses 749 
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 756 

4 Statistical methods: Analysis sets 757 

For all analysis sets, patients will be analyzed according to the study treatment(s) received. 758 

The safety analysis set will include all patients that received any study drug. 759 

The PK analysis set will include all patients with at least one available valid (i.e. not flagged 760 

for exclusion) PK concentration measurement, who received any study drug and with no 761 

protocol deviations that impact on PK data. 762 

The PD analysis set will include all patients with available PD data and no protocol deviations 763 

with relevant impact on PD data. 764 

For subjects for which the actual treatment received does not match the randomized treatment, 765 

the treatment actually received will be used for the analysis. The analysis sets and protocol 766 

deviation codes are related as follows: 767 

 768 

Table 2        Protocol deviation codes and analysis sets 769 

Category 770 

Deviation code 771 

772 

Text description of deviation Data exclusion 773 

 774 
Subjects are excluded from all (safety) analysis in case of these PDs: Exclude subject completely 775 

from all (safety) analysis sets 776 
 777 
 778 
 779 

Subjects are excluded from PK analysis in case of these PDs: Exclude subject from PK 780 
analysis set 781 

 782 
 783 
 784 
 785 
 786 

Subjects are excluded from PD analysis in case of these PDs: Exclude subject from PD 787 
analysis set 788 

 789 
 790 
 791 
 792 

 793 

Subjects are excluded from PK and PD analysis in case of these PDs: Exclude subject from PK and 794 
PD analysis sets 795 

 796 
 797 
 798 

 799 

If updates to this table are needed, an amendment to the SAP needs to be implemented prior to 800 

DBL. 801 
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 802 

5 Statistical methods for Pharmacokinetic (PK) parameters 803 

All subjects within the PK analysis set will be included in the PK data analysis. 804 

 805 

5.1 Variables 806 

The following pharmacokinetic parameters will be determined from the plasma concentration- 807 

time data using the actual recorded sampling times and non-compartmental method(s) with 808 

Phoenix WinNonlin (Version 6.2 or higher): 809 

 At first and last dose (Day 1 and 308): Cmax, Tmax, 810 

 On Days 84, 168, 252 and 308: Ctrough 811 

5.2 Descriptive analyses 812 
 813 
 814 

Company Confidential Information 815 
 816 
 817 
 818 
 819 
 820 
 821 
 822 
 823 
 824 
 825 
 826 
 827 

 828 

6 Statistical methods for Pharmacodynamic (PD) parameters 829 

All subjects within the PD analysis set will be included in the PD data analysis. 830 

 831 

6.1 Primary objective 832 

The primary objective of this trial is to assess the effect of bimagrumab on fat mass at Week 833 

48 of the treatment period. 834 

 835 

6.1.1 Variables 836 

The primary efficacy variable is the percentage change from baseline in fat mass at Week 48. 837 

 838 

6.1.2 Descriptive analyses 839 

The fat mass individual assessments will be listed by treatment group, patient and visit/time. 840 

Summary statistics will be provided for raw, change from baseline and percentage change 841 

from baseline by treatment group and visit/time. Summary statistics will include mean 842 

(arithmetic), SD, CV, median, minimum, maximum. 843 

Graphical methods will be employed to show group and individual summary plots over time 844 

by treatment. 845 
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 846 

6.1.3 Statistical model, assumptions and hypotheses 847 

The primary analysis will be analyzed using a longitudinal mixed effects model. This model 848 

will have percentage change from baseline in fat mass as the dependent variable, baseline fat 849 

mass, treatment arm, baseline BMI value, time, time*treatment interaction as fixed effects, a 850 

subject level random intercept and a random slope for time. Time will be modeled as a 851 

continues variable. Data collected from both randomization strata (BMI category at 852 

randomization) will be included in the model. The change in fat mass at Week 48 will be 853 

estimated from that model. 854 

The evaluation of efficacy is based on the following dual criteria: 855 

1. statistical significance (superior treatment effect, 1-sided 10% level) in fat mass; and 856 

2. clinical relevance of the change in fat mass (estimated median treatment effect of 5% 857 

or more) at Week 48. 858 

 859 

6.1.3.1 Handling of missing values/censoring/discontinuations 860 

The primary analysis model described above is valid under the assumption of data missing at 861 

random. If the dropout rate is greater than 10% in any arm, other analysis methods will be 862 

used to assess the sensitivity of the results to different methods for missing data handling. 863 

 864 

6.1.3.2 Sensitivity analyses 865 

Other models may be used (such as pattern-mixture models) if the dropout rate is higher than 866 

expected, in order to assess sensitivity of the primary efficacy conclusions to missing data. 867 

 868 

6.1.3.3 Supportive analyses 869 

Company Confidential Information 870 
 871 

 872 

6.2 Secondary objectives 873 

6.2.1 Variables 874 

The secondary variables are the: 875 

1. FBM: the percentage change from baseline in fat mass after 6 months of treatment at 876 

Week 24 877 

2. HbA1c: change from baseline will be used for inferential analysis at Week 24 and 878 

Week 48. Baseline for HbA1c is defined at the Day 1 assessment. 879 

3. Fasting insulin and glucose at Week 24 and Week 48: Baseline for these parameters is 880 

defined at the Screening assessment. 881 

4. HOMA2-IR: homeostatic assessment model of insulin resistance at Week 24  and 882 

Week 48 883 

5. QUICKI: quantitative insulin sensitivity check, under fasting conditions at Week 24 884 

and Week 48. QUICKI index will be derived from glucose and insulin levels at study 885 

completion using the following formula: 886 
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 887 

1 888 
QUICKI = 889 

{log(Fasting Insulin) + log(Fasting Glucose)} 890 
 891 
 892 

6. Matsuda Index based on MTT at Week 24 and Week 48 893 

7. Anthropometric body measurements: body weight, BMI, waist circumference, waist- 894 

to-hip ratio and lean body mass (LBM) as measured by DXA at Week 24 and Week 48. 895 

 896 

6.2.2 Descriptive analyses 897 

The variables will be listed by treatment group, patient and visit/time. Summary statistics will 898 

be provided for raw, change from baseline and percentage change from baseline by treatment 899 

group and visit/time. Summary statistics will include mean (arithmetic), SD, CV, median, 900 

minimum, maximum. 901 

Graphical methods will be employed to show group and individual summary plots over time 902 

by treatment. Other secondary efficacy variables will be summarized graphically and in 903 

summary tables. 904 

 905 

 906 

6.2.3 Statistical model, assumptions and hypotheses 907 

HbA1c 908 

The secondary analysis will be analyzed using the same longitudinal model as described in 909 

Section 6.1.3. 910 

 911 

 912 

6.2.3.1      Supportive analyses 913 

As a supportive analysis for metabolic changes, summaries of increase (ad decrease) in 914 

background anti-diabetic medication may be done. A change in background anti-diabetic 915 

medication is defined as a change in daily dose and/or the addition of a second agent. 916 

 917 

 918 

6.3 Exploratory objectives 919 

 920 
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 923 
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 925 
 926 
 927 
 928 
 929 
 930 
 931 
 932 
 933 
 934 
 935 
 936 
 937 
 938 
 939 
 940 
 941 
 942 
 943 
 944 
 945 
 946 
 947 

 948 

7 Statistical methods for safety and tolerability data 949 

All subjects within the safety analysis set will be included in the safety data analysis. 950 

 951 

7.1 Variables 952 

Adverse events, vital signs (blood pressure, heart rate, body temperature), ECG intervals, 953 

clinical laboratory measurements, immunogenicity, hematology, blood chemistry as well as 954 

subject demographics, baseline characteristics, and treatment information. 955 

 956 

7.2 Descriptive analyses 957 

Subject demographics and other baseline characteristics 958 

All data for background and demographic variables will be listed by treatment group and 959 

subject. Summary statistics will be provided by treatment group. 960 

Relevant medical history, current medical conditions, results of laboratory screens, drug tests 961 

and any other relevant information will be listed by treatment group and subject. 962 

 963 

Treatment 964 

Data for study drug administration (rescue medication) and concomitant therapies will be 965 

listed by treatment group and subject. 966 
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 967 

Vital signs 968 

All vital signs data will be listed by treatment, subject, and visit/time and if ranges are 969 

available abnormalities (and relevant orthostatic changes) will be flagged. Summary statistics 970 

will be provided by treatment and visit. 971 

 972 

ECG evaluations 973 

All ECG data will be listed by treatment, subject and visit, abnormalities will be flagged. 974 

Summary statistics will be provided by treatment and visit. 975 

 976 

Clinical laboratory evaluations 977 

All laboratory data will be listed by treatment, subject, and visit/time and if normal ranges are 978 

available abnormalities will be flagged. A separate listing is provided presenting all  979 

parameters in a subject with any abnormal values. Summary statistics will be provided by 980 

treatment and visit/time. 981 

 982 

Adverse events 983 

All information obtained on adverse events will be displayed by treatment and subject. 984 

The number and percentage of subjects with adverse events will be tabulated by body system 985 

and preferred term with a breakdown by treatment. A subject with multiple adverse events 986 

within a body system is only counted once towards the total of this body system and treatment. 987 

 988 

Other safety evaluations 989 

Company Confidential Information 990 
 991 

 992 

Immunogenicity 993 

All immunogenicity results will be listed by subject and visit/time. 994 

 995 

7.3 Graphical presentation 996 

Boxplots to visualize trends in longitudinal safety data (vitals, ECG, lab parameter) will be 997 

created. 998 

 999 

 1000 

8 Statistical methods for Pharmacokinetic/Pharmacodynamic 1001 

interactions 1002 

Scatterplots may be used to explore the relationships between systemic exposure to BYM338 1003 

and selected safety/PD endpoints, such as that dietary intake and physical activity. 1004 
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