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1. Introduction 

This document provides the statistical analysis plan (SAP) for FUJIFILM Medical Systems 

U.S.A., Inc. (Fujifilm) protocol FMSU2017-002B, which is a retrospective, multi-reader, multi-

case (MRMC) pivotal study to be conducted with an enriched sample of approximately 300 cases 

and approximately 18 board-certified and Mammography Quality Standards Act (MQSA)-

qualified radiologists with a range of experience who will be trained to read and evaluate 

Fujifilm digital breast tomosynthesis (DBT) and synthesized view (S-View) images. Each 

radiologist will review full field digital mammography (FFDM) and DBT plus S-View images 

for each case in a counterbalanced design with an approximately four (4) week memory washout 

period. The purpose of the pivotal reader study is to evaluate the comparative accuracy of 

Fujifilm DBT plus S-View versus FFDM in the detection of breast cancer. In particular, this 

study will evaluate whether the DBT plus S-View read is non-inferior to the FFDM alone read. 

The results of pivotal study FMSU2017-002B are intended to support a regulatory submission 

for the Fujifilm ASPIRE Cristalle DBT plus S-View system. 

This SAP is based on approved protocol FMSU2017-002B Final Version 1.0 dated 

14 March 2018. If the protocol is amended in a manner that requires this SAP to be revised, 

Fujifilm and Biostatistics Consulting, LLC (BCL) will finalize the revised SAP before locking 

the database for the primary analysis. If there is a conflict between the protocol and this SAP, the 

language in this SAP as approved by BCL, Fujifilm, and the study Principal Investigator shall 

prevail. 

1.1. Study Endpoints  

1.1.1. Primary Endpoint 

The primary endpoint is non-inferior per-subject average area under the receiver operating 

characteristic (ROC) curve (AUC) for DBT plus S-View versus FFDM, based on probability of 

malignancy (POM) scores requiring correct lesion localization.  

The study will be considered to have successfully demonstrated safety and effectiveness of 

the Fujifilm ASPIRE Cristalle DBT plus S-View system if the per-subject average AUC for DBT 

plus S-View is statistically significantly non-inferior to the average AUC for FFDM at the 

alpha = 0.05 significance level, for non-inferiority margin delta = 0.05. This will be established if 
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the lower limit of the two-sided 95% CI for the difference in average AUC for DBT plus S-View 

minus FFDM lies entirely above –0.05.  

1.1.2. Secondary Endpoints 

The secondary endpoints are: 

1. Non-inferior and/or superior (lower) per-subject average recall rate for all non-cancer 

cases for DBT plus S-View versus FFDM, based on recall scores, using non-inferiority 

margin delta = 0.05. 

2. Non-inferior per-subject average recall rate for DBT plus S-View versus FFDM for all 

cancer cases, based on recall score, using non-inferiority margin delta = 0.10. 

3. Non-inferior and/or superior per-subject average sensitivity for DBT plus S-View versus 

FFDM, based on BI-RADS scores requiring correct lesion localization, using 

non-inferiority margin delta = 0.10. 

4. Superior per-subject average AUC for DBT plus S-View versus FFDM, based on POM 

scores and requiring correct lesion localization. 

5. Non-inferior per-subject average specificity for DBT plus S-View versus FFDM, based 

on BI-RADS scores. 

6. Superior (lower) per-subject average recall rate for DBT plus S-View versus FFDM for 

all follow-up proven non-cancer recall cases. 

7. Non-inferior per-lesion average sensitivity for masses, masses with calcifications, focal 

asymmetries, and/or architectural distortions for DBT plus S-View versus FFDM, based 

on BI-RADS scores requiring correct lesion localization, using non-inferiority margin 

delta = 0.10. 

8. Non-inferior and/or superior per-lesion average sensitivity for calcifications for DBT plus 

S-View versus FFDM, based on BI-RADS scores requiring correct lesion localization, 

using non-inferiority margin delta = 0.10. 

9. Non-inferior (margin delta = 0.05 for AUC, 0.10 for other performance metrics) and/or 

superior average AUC and/or other performance metric(s) for DBT plus S-View versus 

FFDM for subjects with dense breasts (BI-RADS breast composition categories c. The 

breasts are heterogeneously dense, which may obscure small masses and d. The breasts 

are extremely dense, which lowers the sensitivity of mammography).  
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Estimates and corresponding 95% confidence intervals illustrating precision in the estimates 

will be provided for, at a minimum: per-subject average recall rate for all non-cancer cases and 

for all cancer cases, per-subject average sensitivity, and per-subject average specificity. (Note: 

This information is provided for AUC as part of evaluation of the study’s primary endpoint.). 

Sensitivity, specificity, and recall rate each provide additional information needed to understand 

the expected impact of using DBT plus S-View on clinical practice. Their analysis and reporting, 

including confidence intervals, is thus required to provide a complete description of device 

performance. 

Multiple comparisons. To protect the study’s Type 1 error rate from inflation we will use the 

iterative graphical approach described in Bretz, et al.1 to sequentially reject hypotheses. 

2. Study Design 

Protocol FMSU2017-002B is a retrospective, MRMC study of Fujifilm DBT plus S-View to 

be conducted with an enriched sample of 300 cases obtained from multiple image acquisition 

centers on Fujifilm protocol FMSU2013-004A “Acquisition of Digital Mammography and 

Breast Tomosynthesis Images for Clinical Evaluation of Fujifilm Digital Breast Tomosynthesis,” 

and approximately 18 radiologist readers with varying experience levels some of whom have 

limited experience reading 2D synthetic images. The study employs a fully factorial, 

counterbalanced crossover design in which all readers review images from all cases in two (2) 

visits separated by a memory washout period of approximately four (4) weeks. Each reader will 

read half the cases as FFDM and the other half as DBT plus S-View during Visit 1, and the 

complementary FFDM and DBT plus S-View images during Visit 2.  

2.1. Study Population (Cases)  

Protocol FMSU2017-002B will include an enriched sample of 300 cases obtained from 

multiple image acquisition centers on protocol FMSU2013-004A. As part of the consent process 

for protocol FMSU2013-004A subjects agreed that image data and supporting documentation 

could be used for future research and investigations. All cases for this pivotal MRMC reader 

study will meet the following eligibility inclusion and exclusion criteria: 

Inclusion Criteria 

 Eligible subjects under protocol FMSU2013-004A, defined as female subjects with 

known true clinical status and with complete FFDM and DBT examinations, in which 
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there is sufficient anatomical coverage, sufficient contrast, and no significant motion or 

other artifacts, as determined by the image-acquisition sites. 

 Meet none of the exclusion criteria under protocol FMSU2013-004A. 

Exclusion Criteria 

 Subjects who are in violation of protocol FMSU2013-004A. 

 Subjects who meet exclusion criteria under Fujifilm protocol FMSU2013-004A. 

 Subjects with unknown clinical status. 

 Any subject whose positive mammogram was not read during the truthing process will 

not be considered for the pivotal reader study. 

Case selection. The study sample was selected by BCL per the approved “Case Selection 

Specifications for FUJIFILM Medical Systems U.S.A., Inc. protocol FMSU2017-002B: A 

Multi-Reader Multi-Case Controlled Clinical Trial to Evaluate the Comparative Accuracy of 

Fujifilm DBT plus S-View versus FFDM Alone in the Detection of Breast Cancer – A Pivotal 

Study (Revision 1)”, dated and approved 7 March 2018. Cases were selected from subjects with 

images acquired in the N-Mode dose setting, as specified in the Indications for Use for the 

ASPIRE Cristalle Digital Breast Tomosynthesis Option (P160031). Cases were selected based on 

levels of the following factors: 1) Reference standard status, 2) Presence of calcifications (yes or 

no), 3) Breast composition (density), and to the extent possible given the pool of available cases, 

4) Acquisition site. Backup cases to be used in the event that selected cases were not available 

(for example, image files become corrupted) also were identified, matched as closely as possible 

to the values of the selection factors for each selected case. Images from all cases used on the 

pivotal study will have passed quality control review by the Fujifilm team.  

Demographic and clinical characteristics. Demographic and clinical characteristics were 

obtained on Fujifilm protocol FMSU2013-004A (see Appendix 1 for relevant form pages). The 

sample includes 60 cancer cases and 240 non-cancer cases comprised of 48 benign cases, 72 

recall cases, and 120 normal cases. Cases without biopsy are from the screening or recall 

enrollment pathways and have one-year negative imaging follow-up. 

2.2. Study Radiologists (Readers)  

Approximately 18 radiologists will participate as study readers. Readers may be radiologists 

of varying experience levels, from both community and academic practices, some of whom have 
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limited experience reading 2D synthetic images. Reader information is recorded on a dedicated 

two-part (2-part) questionnaire (Appendix 1). 

Qualifications. All readers must be board-certified and Mammography Quality Standards Act 

(MQSA)-qualified for both FFDM and DBT interpretation. 

Training. Readers will receive approximately three (3) hours of training in the evaluation of 

DBT plus S-View images.  Training will also consist of a hands-on session at the workstation to 

provide the readers with an overview of its DBT-specific functionality. For each view, 

mediolateral oblique (MLO) and craniocaudal (CC) 2D FFDM and the corresponding S-View 

image for the same view will be shown with the DBT images.  The training will also emphasize 

that the S-View images alone will not be used for diagnosis, and scoring will be based on the 

appearance of the lesion on the DBT images. 

3. Test Methods 

3.1. Reference Standard  

The reference standard for cancer and benign cases is biopsy proof. The reference standard 

for recall and normal cases is one-year follow-up imaging (320 to 455 days inclusive). The 

truthers’ lesion type(s) and location(s) for all cancer cases in both modalities (FFDM and DBT 

plus S-View) will be recorded on an electronic case report form (eCRF; Appendix 1). 

3.2. Randomization  

Randomization was performed by BCL per the approved “Randomization Specifications for 

FUJIFILM Medical Systems U.S.A., Inc. protocol FMSU2017-002B: A Multi-Reader Multi-

Case Controlled Clinical Trial to Evaluate the Comparative Accuracy of Fujifilm DBT plus S-

View versus FFDM Alone in the Detection of Breast Cancer – A Pivotal Study,” dated and 

approved 09 March 2018. 

The 300 cases were randomly allocated into four (4) sets of 75 cases each, case subsets A, B, 

C, and D, each with 15 cancer cases, 12 benign cases, 18 recall cases, and 30 normal cases. 

Allocation was balanced to the extent possible on presence of calcifications, breast composition 

(fatty or dense), and image acquisition site using optimal nonbipartite random matching.2 Each 

Session will comprise three (3) days of reading; we refer to the first part of the Session as Part 1, 

and the remainder as Part 2. 
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We used the principle of Latin squares to reduce bias associated with reading order.3 This 

was achieved by counterbalancing case sets and reading condition (FFDM, DBT plus S-View) in 

the four portions of each Session (Part 1 Group 1, Part 1 Group 2, Part 2 Group 1, Part 2 Group 

2) to ensure that: 

 Interpretation within each Part of the Session is half FFDM, half DBT plus S-View (that 

is, we place this constraint on the study design); 

 Each Session uses all four (4) case sets A, B, C, D; 

 Each case set is interpreted once as FFDM and once as DBT plus S-View, on separate 

Sessions; 

 Each of FFDM, DBT plus S-View is interpreted at a different Part and Group 

combination between Sessions; and 

 Each case set is interpreted at a different Part and Group combination between Sessions. 

Reading order was randomly determined for each reader. The Wald-Wolfowitz runs test4, at 

statistical significance level alpha = 0.05, was used to ensure that for each reader the null 

hypothesis that the distribution of cancer cases in the list is random was not rejected in favor of 

the two-sided alternative hypothesis that this distribution is not random. 

3.3. Image Review Procedures  

Study readings are scheduled to occur at International HealthCare, LLC (Norwalk, CT) 

between 6 April 2018 and 24 May 2018. Each reader will read both FFDM and DBT plus 

S-View images for each case, separated by a memory washout period, on the ASPIRE Bellus II 

workstation. 

3.4. Image Interpretation Results  

Readers will be prompted by scribes, who will enter each reader’s responses in the reader 

eCRF (Appendix 1). For each case on each read, the reader will first note whether there are 

mammographic findings. If the answer to this question is “no” the reader will be asked to 

provide a BI-RADS assessment category of 1 or 2, a probability of malignancy (POM) score in 

0% through 100%, and a recall decision of “no.” If the reader answers “yes” to whether there are 

mammographic findings the reader will be asked to confirm an initial BI-RADS assessment 
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category of 0, and will then provide detailed information for up to three (3) suspicious findings 

(reader lesions): 

 Location (including breast [right or left], diagram location [1 – 9 or combinations when 

the finding is in multiple diagram sections] within view [right CC, left CC, right MLO, 

left MLO], and coordinates for each of CC and MLO [N/A if not seen on that view; or 

X, Y, and for DBT only, Slice]) 

 Type, as mass, asymmetry, calcification, architectural distortion, or other with 

description. The reader may check all that apply. 

 Forced BI-RADS assessment category 1, 2, 3, 4, or 5 

 POM in 0% through 100% 

The reader will then be asked for her or his overall recall decision (yes or no), forced BI-RADS 

assessment category, and POM score, for the case. 

In cases with mammographic findings, consistency of BI-RADS scores, POM scores, and 

recall decisions will not be forced – for example, readers will be permitted to use the full range 

of POM scores for a finding no matter what BI-RADS score they assign to it. 

3.5. Lesion Matching (Scoring) 

An expert not associated with diagnosing cases at the image acquisition sites or serving as a 

study reader will perform lesion matching to determine whether the location and type of any 

reader findings match a lesion annotated by the truther. Lesion matching will be performed for 

all malignant lesions in cancer cases. The lesion matcher’s results will be recorded on an eCRF 

(Appendix 1). 

3.6. Blinding / Masking 

The readers will be told that the samples of cases do not represent a standard screening 

population, and will be blinded to the actual distribution and nature of the set of images they will 

be asked to review. Readers will be masked to the reference standard and image acquisition 

interpretations (under Fujifilm protocol FMSU2013-004A) for each case. Readers will not have 

access to prior mammograms or other clinical information. All readers will perform their 

interpretations independently. 
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4. Statistical Methods 

Informed consent. By approving this SAP, Fujifilm confirms the following: All subjects 

whose images were acquired under FMSU2013-004A and selected for this study were consented.  

As part of the consent process, subjects agreed that image data and supporting documentation 

could be used for future research and investigations. Each reader will be consented before 

initiating the reader study. 

Masking to protect identities. Study case identification numbers and study reader numbers 

will be assigned to all cases and readers, and used to protect their identities in statistical analysis 

and in reporting of results. 

Statistician not blinded. Because the reader data on lesion locations only includes Slice for 

DBT, the statistician will not be blinded to reading condition. 

General conventions: Descriptive summaries. Baseline descriptive summaries will include 

the distribution of demographic characteristics and clinical characteristics, including 

characteristics specific to malignant and, if appropriate, benign lesions. We also will provide 

summaries across readers of the per-subject number of findings, BI-RADS scores, POM scores, 

and per-subject recall scores, for the FFDM and DBT plus S-View readings. These may be cross-

classified by, for example, presence of malignant lesions. Categorical variables (such as cancer 

type and breast tissue composition) generally will be summarized using frequencies and 

proportions or percentages, while continuous variables generally will be summarized using 

means and standard deviations (SDs), and/or medians and quartiles or ranges. Missing values 

generally will be reported as such in these descriptive summaries. 

General conventions: Statistical inferences. Uncertainty in estimates of diagnostic accuracy 

will be quantified through confidence intervals (CIs). Unless otherwise noted, statistical 

inference procedures (hypothesis tests, CIs) are two-sided with significance level alpha = 0.05 

and corresponding confidence level 0.95. Statistical inferences for proportions (for example, 

sensitivity and specificity) may use the binomial distribution or other exact methods rather than 

normal approximations, for example, when sample sizes are small and/or when proportions are 

close to zero or one. Results will be presented by reader using reader numbers to mask reader 

identities, and averaged across readers. 
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4.1. Study Samples (Analysis Sets) 

Intent-to-diagnose population. The intent-to-diagnose population comprises each reader’s 

interpretation of each study case in each modality (FFDM, DBT plus S-View).5 Missing 

interpretations are not anticipated; in the event that any interpretations are missing in the study 

database they will be accounted for when reporting study results. We plan to include all readers’ 

interpretations of all cases in both modalities in the analysis set. 

If any protocol deviations or violations are reported to the statistician, the statistician will 

evaluate them to determine their impact on the integrity of the study database, and will determine 

whether any affected data points should be excluded from primary analysis (that is, whether 

primary analysis should occur in a modified intent-to-diagnose population). 

Unit of analysis. The primary unit of analysis on this study is the subject (case). Malignant 

lesion is the secondary unit of analysis for per-lesion sensitivity. 

4.2. Treatment Assignment 

This is a retrospective study for which imaging and clinical management occurred prior to 

case selection. All cases will be evaluated the same way by all study readers, such that there are 

no treatment assignments or treatment groups. 

4.3. Multiple Centers (Pooling) 

Fujifilm obtained images from multiple centers. The protocol for data submission, quality 

review passed by all images, and reference standard status determination for all images used in 

the pivotal MRMC study were common. Cases will be pooled across enrolling centers for 

interpretation on the pivotal MRMC study using common interpretation protocol and eCRFs, and 

results of interpretation sessions will be monitored. The scoring of (lesion matching for) reader 

interpretations will follow a common process. Results for any particular reader therefore will be 

pooled across enrolling centers. 

4.4. Derived Variables  

Per-subject BI-RADS, POM, and recall scores requiring correct lesion localization will be 

derived as shown below. The general principle is that even at the subject level, credit is only 

given for identifying a subject with cancer if the reader marks findings in at least one location 
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with cancer. Findings that do not match the location of a malignant lesion are ignored for cancer 

cases in the per-subject analyses but may be reported, generally in an appendix. 

Per-Subject scoring: POM and BI-RADS. The primary endpoint is per-subject AUC based on 

POM scores requiring correct lesion localization. Secondary endpoints include per-subject 

sensitivity requiring correct lesion localization and specificity based on BI-RADS categories. 

When computing sensitivity and specificity based on BI-RADS, a score of 4 or 5 constitutes a 

positive test result. A cutoff score of BI-RADS 3 or higher may also be used to compute the 

sensitivity and specificity in secondary analyses. Scores for use in these analyses will be derived 

by the statistician as summarized in Table 1 on page 15. 

Per-Subject scoring: Recall.  Secondary endpoints include per-subject recall rate for 

non-cancer cases and separately for cancer cases requiring correct lesion localization, based on a 

separate yes/no question. Scores for use in this per-subject analysis will be derived by the 

statistician as summarized in Table 2. 

True Positive, False Negative, True Negative, and False Positive. In per-subject analysis of 

sensitivity and specificity: 

 A true positive (TP) occurs when a case contains one or more cancerous lesions and the 

per-subject BI-RADS score requiring correct lesion localization is 4 or 5. 

 A false negative (FN) occurs when a case contains one or more cancerous lesions and the 

per-subject BI-RADS score requiring correct lesion localization is 1, 2, or 3. 

 A true negative (TN) occurs when a case does not have any cancerous lesions and the 

per-subject BI-RADS score is 1, 2, or 3. 

 A false positive (FP) occurs when a case does not have any cancerous lesions and the per-

subject BI-RADS score is 4 or 5. 

A cutoff score of BI-RADS 3 or higher may also be used to compute the sensitivity and 

specificity in secondary analyses. When computing recall rates requiring correct lesion 

localization, a recall occurs when a case has per-subject recall score equal to yes. 
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Table 1. Per-Subject POM and BI-RADS Scores Requiring Correct Lesion Localization 
Reference 
standard Reader’s interpretation Per-Subject POM and BI-RADS 

No malignancies in 
this case 
 

No findings in this case  
 

POM: Same as POM recorded by the 
reader for the case. 
BI-RADS: Same as BI-RADS category 
recorded by the reader for the case. 
From Initial Mammographic Findings 
form page. 

One or more findings in this case POM: Overall POM recorded by the 
reader for the case. 
BI-RADS: Overall BI-RADS category 
recorded by the reader for the case. 
From Overall Patient Recall form page. 

One or more 
malignancies in 
this case1,2 
 

No findings in this case POM: Same as POM recorded by the 
reader for the case. 
BI-RADS: Same as BI-RADS category 
recorded by the reader for the case. 
From Initial Mammographic Findings 
form page. 

Findings in this case, but no 
findings matching the location(s) 
of any proven malignancies in this 
case 

POM: Assigned as the higher of 0 or, 
for readers who do not assign POM 0 to 
any case in a reading modality, the 
minimum POM score assigned by that 
reader in that modality. 
BI-RADS: Assigned as category one (1). 

One or more findings correctly 
matching the location(s) of any 
proven malignancies in this case 

POM: Highest POM score recorded by 
the reader for any of these matched 
findings. 
BI-RADS: Highest BI-RADS category 
recorded by the reader for any of these 
matched findings. 

1If the case contains more than one malignant lesion, the reader will get credit for identifying the case 
as having one or more proven malignancies even if the reader does not identify all of the proven 
malignancies in the case.  For example in a bilateral case, the reader would get credit for identifying 
the case even if the reader marks findings in only one breast. 
2The POM scores and BI-RADS categories for any reader findings in this case that do not match the 
location(s) of any proven malignancies will be ignored in the per-subject analysis, which requires a 
single POM score and single BI- RADS category per subject conditional on whether the subject does 
or does not have proven malignancies. 
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Table 2. Per-Subject Recall Scores Requiring Correct Lesion Localization 
Reference 
standard Reader’s interpretation Per-Subject Recall Score 

No malignancies in 
this case 

No recall (initially or overall) Same as recall recorded by the reader for 
the case, that is, no recall. 

Recall (initially and overall) Same as recall recorded by the reader for 
the case, that is, recall. 

One or more 
malignancies in 
this case1 
 

No recall (initially or overall) Same as recall recorded by the reader for 
the case, that is, no recall. 

Recall (initially and overall) and  
Findings in this case, but no 
findings matching the location(s) 
of any proven malignancies in this 
case 

Assigned as no recall. 

Recall (initially and overall) and 
One or more findings correctly 
matching the location(s) of any 
proven malignancies in this case 

Same as recall recorded by the reader for 
the case, that is, recall. 

1If the case contains more than one malignant lesion, the reader will get credit for recalling the case 
even if the reader does not identify all of the proven malignancies in the case. For example in a 
bilateral case, the reader would get credit for recalling the case even if the reader marks findings in 
only one breast as long as the overall decision is to recall the subject. 

 

4.5. Subgroups 

Analyses of per-subject recall rate for non-cancer cases and specificity are limited to the 

subgroup of cases without cancer. Analyses of per-subject sensitivity and per-subject recall rate 

for cancer cases are limited to the subgroup of subjects with cancer. We may also 1) analyze 

recall rate in the subgroups of non-cancer recall, normal, and benign cases; 2) perform per-lesion 

analysis of sensitivity in subgroups defined by lesion type (masses with or without calcifications, 

focal asymmetries, and/or architectural distortions in one subgroup, and calcifications in another 

subgroup); and/or 3) analyze AUC, sensitivity, specificity, and/or recall rate in the subgroups of 

women with dense or non-dense breasts. 
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4.6. Analysis of Study Endpoints 

4.6.1. Primary Endpoint 

 The primary endpoint on this study is non-inferior per-subject average AUC requiring 

correct lesion localization. Primary analysis will not involve pooling across study radiologists, to 

allow for heterogeneity across them. We will estimate AUCs for each reader in each review 

condition (FFDM, DBT plus S-View) based on per-subject POM scores requiring correct lesion 

localization derived as in Section 4.4, above. The non-inferiority margin for this endpoint is 

delta = 0.05. 

We will provide graphs of each reader’s ROC curve for each review condition. For each 

reader, the non-parametric (trapezoidal) AUC for the FFDM read, the DBT plus S-View read, 

and the difference between them, will be presented. Statistical inferences will account for 

correlations arising from having all study readers interpret all study cases. We plan to compare 

AUCs between reading conditions using the standard MRMC analysis of variance (ANOVA) 

method of Obuchowski and Rockette6 adjusted for estimation in the F* test statistic7, to ensure 

generalization of the study results to both the population of readers and the population of cases. 

Two-sided 95% CIs will be used to quantify uncertainty in the within-modality estimates and the 

between-modalities differences. 

Modeling framework. Let ij be an estimate of the AUC in modality i (i = 1 for FFDM, 2 for 

DBT plus S-View) for the jth radiologist (j = reader 1, …, R for R = 18). We consider the effects 

of radiologists to be random, because interest extends beyond the radiologists on this study to a 

larger population of potential radiologists from which these radiologists are a sample. 

Obuchowski and Rockette6 model these estimates using mixed effects ANOVA, as 

Aij= μ+ αi+ bj+(αb)ij+ eij 

where  

  is the overall AUC across the populations of readers and cases, 

 i is the fixed effect of modality, 

 bj is a random effect for reader with expectation 0 and variance 2
b with random 

effects for different readers independent of each other, 



B I O S T A T I S T I C S  C O N S U L T I N G ,  L L C  

 

F U J I F I L M  M E D I C A L  S Y S T E M S  U . S . A . ,  I N C .  /  S A P :  F M S U 2 0 1 7 - 0 0 2 B  

C O N F I D E N T I A L  2 0 1 8 - 0 4 - 0 5  /  P A G E  18 OF 48 

 (b)ij is a random effect for the interaction of modality and reader with expectation 0 

and variance 2
ab also with random effects for different readers independent of each 

other, and 

 eij is random error with expectation 0, variance 2
c + 2

w for  2
c the case sample 

variance and  2
w the within-reader variance, and covariance 

o r1
2
c for two AUCs from the same reader in different modalities, 

o r2
2
c for two AUCs from different readers in the same modality, and 

o r3
2
c for two AUCs from different readers in different modalities. 

 The random effects bj, (b)ij, and eij are independent of each other. 

 When the readers review the case sample only once in each modality (b)ij and eij are 

not identifiable, and we cannot separate 2
ab from 2

c + 2
w. 

We will obtain the average AUC within each modality and its standard error, and the average 

difference in AUC for DBT plus S-View – FFDM and its standard error. We will use these to 

compute corresponding two-sided 95% CIs for the average AUC within each modality and for 

their difference, all referencing a Student’s t-distribution with degrees of freedom adjusted for 

estimation in Obuchowski and Rockette’s
6 adjusted F-statistic.7 

The study will be considered to have successfully demonstrated safety and effectiveness of 

the Fujifilm ASPIRE Cristalle DBT plus S-View system if the per-subject average AUC for DBT 

plus S-View is statistically significantly non-inferior to the average AUC for FFDM at the 

alpha = 0.05 significance level, for non-inferiority margin delta = 0.05. This will be established if 

the lower limit of the two-sided 95% CI for the difference in average AUC for DBT plus S-View 

minus FFDM lies entirely above the negative of the non-inferiority margin, –0.05.  

4.6.2. Secondary Endpoints  

When analyzing secondary endpoints per-subject POM, BI-RADS, and recall scores 

requiring correct lesion localization will be derived as described in Section 4.4. Analyses of 

secondary endpoints also will use standard MRMC ANOVA methods6, 7 to compare performance 

metrics for DBT plus S-View versus FFDM, and two-sided 95% CIs to quantify uncertainty. 
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The secondary endpoints are:  

1. Non-inferior and/or superior (lower) per-subject average recall rate for all non-cancer 

cases, based on recall scores, using non-inferiority margin delta = 0.05. 

2. Non-inferior per-subject average recall rate for all cancer cases, based on recall score, 

using non-inferiority margin delta = 0.10. 

3. Non-inferior and/or superior per-subject average sensitivity, based on BI-RADS scores 

requiring correct lesion localization, using non-inferiority margin delta = 0.10. 

4. Superior per-subject average AUC, based on POM scores and requiring correct lesion 

localization. 

5. Non-inferior per-subject average specificity, based on BI-RADS scores. 

6. Superior (lower) per-subject average recall rate for all follow-up proven non-cancer recall 

cases. 

7. Non-inferior per-lesion average sensitivity for masses, masses with calcifications, focal 

asymmetries, and/or architectural distortions, based on BI-RADS scores requiring correct 

lesion localization, using non-inferiority margin delta = 0.10 

8. Non-inferior and/or superior per-lesion average sensitivity for calcifications, based on BI-

RADS scores requiring correct lesion localization, using non-inferiority margin delta = 

0.10 

9. Non-inferior (margin delta = 0.05 for AUC, 0.10 for other performance metrics) and/or 

superior average AUC and/or other performance metric(s) for subjects with dense breasts 

(BI-RADS breast composition categories c. The breasts are heterogeneously dense, which 

may obscure small masses and d. The breasts are extremely dense, which lowers the 

sensitivity of mammography). 

Estimates and corresponding 95% confidence intervals illustrating precision in the estimates 

will be provided for, at a minimum: 1) per-subject average recall rate for all non-cancer cases 

and 2) for all cancer cases, 3) per-subject average sensitivity, and 4) per-subject average 

specificity. Analysis of each of these will be performed using standard MRMC ANOVA 

methods.6,7 Sensitivity, specificity, and recall rate each provide additional information needed to 

understand the expected impact of using DBT plus S-View on clinical practice. Their analysis 
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and reporting, including confidence intervals, is thus required to provide a complete description 

of device performance. 

Analysis evaluating 5) superiority of per-subject average AUC will be performed similarly to 

analysis of the Primary Aim. Superiority will be established if the lower limit of the two-sided 

95% CI for the difference in average AUC for DBT plus S-View – FFDM lies entirely above 

zero (0). 

Analysis of 6) per-subject recall rate for all recall cases will be performed similarly to 

analysis of per-subject recall rates for all non-cancer cases. If analysis is performed in the 

subgroup of recall cases, complementary analysis will be performed in the subgroup of normal 

cases and in the subgroup of benign cases. 

We plan to use methods for clustered data from MRMC studies that take into account the 

correlation between lesions in the same case when analyzing lesion-level sensitivity in 7) the 

subgroup of soft tissue lesions (masses, masses with calcifications, focal asymmetries, and/or 

architectural distortions) and 8) the subgroup of calcifications. In particular, Rao and Scott’s
8 

method for estimating proportions from clustered data will be used to obtain estimates for each 

reader in each reading condition, and Obuchowski’s
9 extension of this to a pair of correlated 

proportions will be used to estimate the variance-covariance matrix of all possible pairs of 

proportions. The usual Obuchowski and Rockette6,7 MRMC method will then be applied to 

perform inferences that generalize to the population of readers and the population of cases while 

also taking into account within-case correlations between lesions. Analysis will be performed in 

either both subgroups, or in neither subgroup. 

Analysis 9) in the subgroup of subjects with dense breasts will be performed similarly to 

corresponding analysis above. If analysis is performed in the subgroup of women with dense 

breasts, complementary analysis will be performed in the subgroup of women with non-dense 

breasts. 

4.6.3. Multiple Comparisons 

We will use a graphical approach to illustrate relationships among endpoints and protect the 

study’s type 1 error rate from inflation.
1,10 The testing strategy is shown in a figure with vertices 

(nodes) for each hypothesis to be tested and directed paths (arrows) between vertices. All study 

hypotheses to be formally tested as potential marketing claims are shown in the graph. 
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Hypotheses are denoted H1, H2, …, Hk, …, Hm, where m is the total number of hypotheses to be 

tested. Each hypothesis to be tested is allocated initial endpoint specific alpha, k, and the sum 

1 + 2 + … + k + … + m =  for the study overall, 0.05. Initial endpoint-specific alpha can be 

0 for endpoints of lesser importance; hypotheses for these endpoints will receive alpha from 

hypotheses that are rejected and direct alpha toward them. Each directed path is assigned a 

weight between 0 and 1 indicating how much of the endpoint-specific alpha moves along the 

path when a hypothesis is rejected. The sum of weights leaving any hypothesis equal to 1, that is, 

all of the preserved alpha is used in receiving hypotheses. Paths may include a loop-back feature 

whereby if only one of a pair of looping hypotheses is rejected at its endpoint-specific k, that k 

loops back to the other hypothesis to increase its endpoint-specific alpha. Testing in a strategy 

with loop-back can start with any vertex that has initial endpoint-specific k > 0, and all such 

vertices can be tested until one is found for which the null hypothesis is rejected; then testing 

follows the arrows. Finally, conditional passing of alpha is shown by paths with negligible 

weights epsilon (); this places higher priority on other hypotheses until those have been tested. 

The graph is continually updated each time a null hypothesis is successfully rejected, as 

follows: 

1. Pass k from successful Hk according to the path weights. 

2. Eliminate the vertex for Hk. 

3. Connect all incoming arrows to outgoing arrow tails of the deleted vertex. 

4. Adjust path weights based on relative weights of previous parts of path. Maintain: 

a) Sum of endpoint-specific k = , and 

b) Sum of outgoing weights from each vertex = 1. 

5. If a new path duplicates an existing path, combine them and add their weights. 

The hypotheses that Fujifilm is interested in testing on this study are shown in Table 3 on the 

following page.   
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Table 3. Hypotheses That May Be Tested 

Hypothesis Endpoint Null 
Hypothesis 

Alternative 
Hypothesis 

Non-inferiority 
margin, delta 

H1 AUC Inferior Non-inferior 0.05 

H2 Per-subject recall rate for 
all non-cancer cases 

Inferior Non-inferior 0.05 

H3 Per-subject recall rate for 
all cancer cases 

Inferior Non-inferior 0.10 

H4 Per-subject sensitivity Inferior Non-inferior 0.10 

H5 Per-subject recall rate for 
all non-cancer cases 

Equal Superior N/A 

H6 Per-subject specificity Inferior Non-inferior 0.05 

H7 AUC Equal Superior N/A 

H8 Per-subject sensitivity Equal Superior N/A 

N/A = Not applicable. 
 

General considerations for employing the graphical approach to protect the study’s type 1 

error rate from inflation, as presented in protocol section 12.6, are: 

 H1 corresponds to the study’s primary endpoint. Testing will use the full study alpha: 

1 =  = 0.05. Hypothesis testing for secondary endpoints will only proceed if H1 is 

rejected, in which situation 1 will be passed to one or more of H2, H3, and/or H4 through 

path weights w12, w13, and w14, respectively. These weights will sum to 1, and one or two 

of them may be 0. 

 H2, H3, and H4 correspond to higher priority secondary endpoints. Their initial endpoint-

specific alphas are zero, because they are only tested if the study’s primary aim is met. If 

that occurs their endpoint-specific alphas are updated to k = w1k × 1. Each of H2, H3, 

and H4 may pass alpha to either of the others, and this may involve loop-back. One or 

more of H2, H3, and/or H4 also may pass alpha to one or more of H5 through H8, and this 

may be conditional on first testing all of H2, H3, and H4. 

 H5 through H8 correspond to secondary endpoints with lower priority and/or likelihood of 

success. Their initial endpoint-specific alphas are zero. Each of these may receive alpha 
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from H2, H3, and/or H4. Each of H5 through H8 may pass alpha to the others, and this may 

involve loop-back. 

 Paths with weight 0 will not appear in the final graphic. 

By approving this SAP, Fujifilm and the study’s Principal Investigator confirm that this 

pre-specified statistical analysis plan (SAP) provides final path weights determined through 

discussion between Fujifilm, the study’s Principal Investigator, and BCL. Path weights have 

been finalized prior to receiving any study reading data, as follows: 

 H1 passes alpha equally to each of H2 and H4. 

 H2 and H4 pass alpha to each other with path weights 1 – ϵ (epsilon) and to each of H3 

and H5 with path weights ϵ/2. 

o The pair of infinitesimal path weights ϵ/2 ensure that both H2 and H4 are tested before 

testing H3 and H5. 

o The loop-back provision between H2 and H4 ensures that if either the p-value for 

testing H2: inferior non-cancer recall rate or the p-value for testing H2: inferior 

sensitivity is less than alpha/2 (0.025), the other endpoint can be tested at 

alpha = 0.05 without inflating the study’s type 1 error. 

 H3 and H5 pass alpha to each other with path weights 1 – ϵ (epsilon), and to H6 with path 

weight ϵ. 

 H6 passes its entire alpha to H7 (path weight 1), and  

 H7 passes its entire alpha to H8 (path weight 1). 

The graphical approach with path weights is provided in Figure 1 on the following page. 
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bbbbbb 

Inf. = Inferior. AUC = Area under the receiver operating characteristic (ROC) curve. 
NonCan = Non-Cancer. Sens = Sensitivity. Can = Cancer. Eq. = Equal. Spec = Specificity. 

Figure 1. Graphical Approach to Protect the Study’s Type 1 Error Rate from Inflation 
Placeholder text. 
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4.7. Test Reproducibility 

Test reproducibility will not be evaluated on this pivotal MRMC study. 

4.8. Interim Analyses 

No interim analyses of study endpoints are planned. 

4.9. Safety Monitoring Analyses (Adverse Events) 

No adverse events are anticipated on this pivotal MRMC study using retrospective cases for 

which medical management has already been planned and carried out. Readers also are unlikely 

to report any adverse events. Any adverse events that are reported to BCL will be described. 

4.10. Sample Size Calculations  

A sample size of at least 60 cancer cases, 240 non-cancer cases, and 18 readers was selected 

for this study. Sample sizes were calculated to show non-inferior AUC on a per-subject basis 

(primary endpoint), using results from a recently conducted pilot study. Inflation of type 1 error 

associated with using these results to size the pivotal study is likely to be negligible because: 

1) the readers used in the pivotal and pilot studies are mutually exclusive, 2) a random sample of 

the pilot cases are used in the pivotal study (that is, there is no selection bias), 3) the size of the 

pivotal study is large relative to the size of the pilot study, and 4) training of readers will not be 

modified according to the pilot study results. 

We used the method of Obuchowski11,12 to determine the number of readers required in a 

fully crossed design to provide 80% power at statistical significance level alpha = 0.05 for the 

multi-reader, multi-case (MRMC) F*-test when the number of positive cases (cancers) is 60 and 

the number of non-cancer cases is 240. Calculations were made based on the following 

assumptions: 

 Endpoint: Difference in average area under ROC curve (A) for DBT plus S-View versus 

FFDM 

 Significance level: alpha () = 0.05 

 Target power: 80% 

 Non-inferiority margin: delta () = 0.05 
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 Null hypothesis: The average area under the ROC curve for DBT plus S-View, A2, is 

inferior to the average area under the ROC curve for FFDM, A1, by an amount equal to 

the non-inferiority margin: 

H0: A2 ≤ A1 –  

 Alternative hypothesis: The average area under the ROC curve for DBT plus S-View, A2, 

is not inferior to the average area under the ROC curve for FFDM, A1: 

HA: A2 > A1 – . 

 Average area under ROC curve for FFDM, A1, = 0.80 

 For calculating power, 

o Average area under the ROC curve for DBT plus S-View, A2, = A1 –  = 0.75 under 

the null hypothesis of inferiority H0, and 

o A2 = A1 = 0.80 under the alternative hypothesis of non-inferiority, HA. 

 Statistical procedure: Two-sided 95% confidence interval for A2 – A1 constructed as  

𝐴̂2 −  𝐴̂1  ± (tcrit × SD). 

The “hat” (^) indicates an estimated quantity. 

o tcrit is the 0.975th quantile of Student's t-distribution with R – 1 degrees of freedom, 

for R the number of study readers. The Hillis7 adjustment to degrees of freedom is not 

made in these power calculations because using R - 1 is more conservative. For 

convenience of notation, degrees of freedom are not explicitly denoted in tcrit 

o SD is the standard deviation of 𝐴̂2 − 𝐴̂1  

o For sample size calculations we use the duality between a two-sided 95% confidence 

interval and a one-sided hypothesis test for A2 – A1 >  at significance level alpha = 

0.025. The test statistic is: 

𝑡∗ =  
(𝐴̂2 −  𝐴̂1) − (−𝛿)

√
1

𝑅(𝑅 − 1)
∑ {(𝐴̂𝑖𝑗 −  𝐴̂𝑖′𝑗)

2
−  (𝐴̂𝑖 −  𝐴̂𝑖′)

2
} + 2𝜎̂𝑐

2(𝑟̂2 −  𝑟̂3)𝑅
𝑗=1

 

for reading conditions i = 1, 2 and readers j = 1, …, R, r2 the correlation between two 

AUCs from different readers in the same modality (both DBT plus S-View or both 

FFDM), r3 the correlation between two AUCs from different readers in different 

modalities, and 2
c the variance because cases are a sample from a larger population. 
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 Confidence level: 95%, that is, two-sided significance level is alpha = 0.05. 

 Criterion: The null hypothesis will be rejected in favor of the alternative if t* > tcrit. 

Power depends on the number of cancer cases, number of non-cancer (benign, recalled, and 

normal) cases, and number of readers, R through the variance of the difference6, 

var(𝐴̂2 −  𝐴̂1) =  
2

𝑅
{𝜎𝑎𝑏

2 +  𝜎𝑤
2 +  𝜎𝑐

2[1 −  𝑟1 + (𝑅 − 1)(𝑟2 −  𝑟3)]}. 

which includes variance components 2
ab for the interaction between reader and reading 

condition, 2
w for within-reader variance (that is, when the same reader interprets the same 

case sample in the same reading condition), 2
c because the cases are a sample, correlation of 

A within reader, between reading conditions, r1, and the difference in correlation of A 

between reader, within reading condition versus between conditions, r2 – r3. Numbers of 

cancer and non-cancer cases enter this variance through 2
c from a binormal 

approximation12. The closed-form expression for 2
c facilitates use when the ratio of non-

cancer cases to cancer cases in the study being planned may differ from that ratio in the pilot 

study from which estimates of other parameters are obtained. We used data from the pilot 

study to estimate the variance components and correlations in var(𝐴̂2 −  𝐴̂1). To be 

conservative the component 2
ab was estimated as 2

b × (1 – rb), because the unbiased 

estimate from ANOVA may be negative. Values used in power calculations were: 

 2
ab = 2

b × (1 – rb) = 0.0004, from 2
b = 0.0016 and rb = 0.73. 

 2
w = 0.0001. 

 2
c, calculated using a binormal approximation.12 This variance depends on the values of 

A1 and A2, and on the numbers of cancer and non-cancer cases in the sample. 

 r1= 0.53. 

 r2 – r3 = 0.02. 

Estimates of power for MRMC studies are highly dependent on the assumptions above. We 

therefore also obtained the number of readers required to provide 80% protected power allowing 

for possible attrition or parameter misspecification: 

 15% attrition rate for either cases or readers. 

 Decrease in the comparator metric, A1, to 90% of its assumed value. 
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 If power decreased when a parameter value increased, we increased said parameter by 1/2 

on the measurement scale (50%; by 125% on the variance scale correspondingly). 

 If power decreased when a parameter value decreased, we decreased said parameter by 

1/3 on the measurement scale. 

Table 4 on the following page shows that a study with 18 readers, 60 cancers, and 240 

non-cancers, provides at least 80% protected power. 

Table 4. Estimated Power for Primary Endpoint: Non-inferior AUC 
 Power (%)* 

Initial values**: A1 = 0.80, 
n = 60 cancers + 240 non-cancers, 

R = 18 readers, 
2

ab =0.0004 from 2
b = 0.0016 and rb= 0.73, 

r1 = 0.53, (r2 – r3) = 0.02 and 2
w = 0.0001 

92 

0.90A1 91 

0.85n 89 

0.85R 88 

2.252
ab 85 

0.67r1 88 

2.252
w 91 

1.5(r2 – r3) 89 

*Power calculated using Student’s t distribution with R – 1 degrees of freedom and rounded 
down to nearest whole percent. 

**A1 = Area under the ROC curve with FFDM.  = Non-inferiority margin. 2
ab = variance for 

interaction between reader and reading condition, obtained as the product of between-reader 
variance 2

b  and 1 minus the correlation between the set of AUCs in the two reading 
conditions, rb. r1 = correlation of AUCs within reader, between reading conditions. 
r2 - r3 = difference in correlation of AUCs between reader, within reading condition versus 
between conditions. 2

w = within-reader variance. Variance because cases are a sample, 2
c, 

calculated using a binormal approximation (Obuchowski, 1994)12 
Placeholder text. 
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4.11. Data Quality Review 

Study database. Data for truthing, readings, and lesion matching on pivotal protocol 

FMSU2017-002B will be provided to BCL following approved data transfer specifications, to be 

developed by Fujifilm’s study data vendor (Prosoft Clinical, Wayne, PA). Analysis data: Subject 

level will be derived from a subset of protocol FMSU2013-004A Analysis data: Subject level in 

the archive generated by BCL for that study. Fujifilm will transfer reader experience data 

directly to BCL in comma-separated values (CSV) format. 

Review and queries. BCL will examine the database for complete data and, if any data points 

are missing, query Fujifilm regarding reasons for this missingness. BCL also will verify that data 

values fall in allowable ranges and follow logical flow, and query Fujifilm regarding any 

exceptions. Fujifilm will resolve any such issues in the database, and provide responses and an 

updated database to the statistician. BCL will review the replies and updated database, and 

declare the data “all clean” if BCL determines that all queries have been resolved sufficiently for 

analysis to proceed. If data are not “all clean”, BCL will query any remaining exceptions and 

Fujifilm will reply as above. Data will be locked only after BCL declares the database all clean. 

BCL will use this final study database for all final study analysis. Final study analysis may be 

delayed until the study database is locked. 

Missing Responses, Indeterminate Results, and Outliers. BCL will review the reasons for any 

missing data to evaluate whether the missingness is most likely missing completely at random, 

missing at random, or systematic. BCL will determine appropriate methods for handling the 

missing data based on this evaluation and the amount of missingness. If BCL needs to amend 

this SAP to include more details for handling missing data, we will add these details before 

carrying out the analysis. In particular, if statistical models are used to address missing data 

issues these models and their assumptions will be explained clearly, and robustness of results 

will be explored. 

The eCRFs are designed to prevent indeterminate responses; if any do occur, BCL will work 

with Fujifilm to resolve the issue. Regarding outliers the only continuous variable in the dataset 

is POM, a subjective ordinal variable for which each reader is permitted to use the full range on 

each case independent of values of other variables, such that no value of POM in 0 – 100% will 

be categorized as an outlier. 
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5. Results to be Reported 

 Dates (timeline). 

o When cases were accrued on protocol FMSU2013-004A. 

o When cases were selected for the reader study. 

o When the readers’ interpretations occurred. 

o When lesion matching occurred. 

 Clinical and demographic characteristics of cases. For example: age, race, ethnicity, breast 

composition (BI-RADS breast density categories), study center, reference standard status 

(cancer, benign, recall, normal); and for cancers lesion type (mass, asymmetry, calcification, 

architectural distortion, other, or combinations thereof) and size (as determined on protocol 

FMSU2013-004A). 

 Clinical and demographic characteristics of readers. For example: years in practice, whether 

the reader had specialized mammography training, number of mammograms read in the past 

year, percent of current practice that is mammography, usual hours spent in a clinical day (to 

address issues of reading fatigue), and whether or not they use C-View. 

 Flow diagram. Reasons for any exclusions (for example, protocol deviations). If exclusions 

are minimal, this diagram may be omitted and replaced by text. 

 Summaries and cross-tabulations. 

o Table of number of findings by reference standard status and modality for each study 

reader. 

o Means and SDs, and/or medians and quartiles or ranges, of POM requiring correct 

lesion localization by reference standard status and modality for each study reader. 

o Table of BI-RADS requiring correct lesion localization by reference standard status 

and modality for each study reader. 

o Table of recall requiring correct lesion localization by reference standard status and 

modality for each study reader. 

 AUC (primary endpoint). 

o Graphs of the readers’ non-parametric (trapezoidal) ROC curves based on per-subject 

POM scores requiring correct lesion localization for each review condition (FFDM 

read, DBT plus S-View read). 
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o Table of corresponding AUCs for FFDM, DBT plus S-View, and the pairwise 

differences between them. 

o Average across readers of within-modality AUCs and between-modalities differences 

in AUCs. 

o Two-sided 95% CIs to quantify uncertainty in the within-modality estimates and the 

between-modalities difference. 

o The above will be used to evaluate both non-inferiority of AUC (primary endpoint) 

and superiority of AUC (a secondary endpoint). 

o Corresponding rotated forest plots and/or stacked bar charts (optional). 

 Recall rate for all non-cancer cases, recall rate for cancer cases, sensitivity (per-subject, 

per-lesion), specificity (secondary endpoints). 

o Table of readers’ estimates for FFDM, DBT plus S-View, and the pairwise 

differences between them. 

o Average across readers of within-modality estimates and between-modalities 

differences in between them. 

o Two-sided 95% CIs to quantify uncertainty in the within-modality estimates and the 

between-modalities difference. 

o Results of hypothesis testing using the iterative graphical approach to protect the 

study’s Type 1 error rate from inflation.  

o Corresponding rotated forest plots and/or stacked bar charts (optional). 

 Performance metrics in important subgroups (recall rate in recall, normal, and benign 

non-cancer cases; lesion-level sensitivity in soft tissue lesions [masses with or without 

calcifications, focal asymmetries, and/or architectural distortions] and calcifications; any 

metrics in women with dense breasts and women with non-dense breasts), if analyses in these 

subgroups are performed. 

o AUC only: Graphs of the readers’ non-parametric (trapezoidal) ROC curves based on 

per-subject POM scores requiring correct lesion localization for each review 

condition (FFDM read, DBT plus S-View read). 

o Table of readers’ estimates for FFDM, DBT plus S-View, and the pairwise 

differences between them. 
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o Average across readers of within-modality estimates and between-modalities 

differences in estimates. 

o Two-sided 95% CIs to quantify uncertainty in the within-modality estimates and the 

between-modalities difference. 

o AUC only: Corresponding rotated forest plots and/or stacked bar charts (optional). 

 Adverse events. None are expected; any that are reported to BCL will be described. 

6. Regulatory and Administrative Information  

If requested, BCL will provide an electronic copy of line data and associated metadata to 

Fujifilm. Upon regulatory agency request, BCL will provide an electronic copy of statistical 

software code and/or its output for use in regulatory review, under the conditions of the contract 

between BCL and Fujifilm. 

Analyses will be performed using R version 3.4.1 or later (2017-06-30; R Foundation for 

Statistical Computing, https://www.R-project.org) and cross-validated by standard BCL quality 

control methods. 

https://www.r-project.org/
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Appendix 1 

Case Report Forms (CRFs) 

 

 

 

 

 

 

 

 

 

(CRFs follow) 
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