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Background and Objectives 
Conventional prostate biopsy, as performed since the 1980s, is a blind procedure in which 
ultrasound guidance is used to systematically sample the prostate. This method suffers from over-
detection of insignificant cancers and under-detection of potentially lethal disease.New biopsy 
techniques, which utilize various forms of MRI guidance to target suspicious regions of interest, 
are reported to reduce both of these problems.  
However, Level 1 evidence to support this growing belief is lacking. The targeted biopsy device 
that would be used in the proposed trial (Artemis, Eigen) gained FDA approval for biopsy tracking 
in 2008, prior to any human studies. Subsequent approval of MR fusion was granted in 2010, 
largely based on our group’s work, yet no definitive study has conclusively demonstrated the 
advantages of this new technology. The present Phase II trial aims to test the hypothesis that 
biopsy targeting via MRI/ultrasound fusion is more accurate in the detection of high-grade cancer 
than conventional biopsy. A secondary aim is to compare visual (cognitive) with device fusion 
targeting. A tertiary aim is to evaluate the additional grading accuracy achieved by incorporating 
Restriction Spectrum Imaging (RSI) into mpMRI.The present trial, if affirmative, 0would provide a 
scientific basis for a confirmatory Phase III trial. 
Trial Design: 
Matched cohort study using each patient as his own control. 
We have selected this trial design because it eliminates uncontrolled patient characteristics 
(known or unknown) that may affect the outcome of prostate biopsy. The alternative would be a 
randomized trial, which would be more expensive and require a much larger sample than herein 
described. 
Participants: 
Men undergoing a first-time prostate biopsy driven by PSA elevation to rule out cancer. 
We choose to study men undergoing first-time biopsy, since the great challenge with prostate 
biopsy today is to establish a correct diagnosis initially. The study sample is kept uniform by 
excluding men with prior negative biopsies and men enrolled in the Active Surveillance program.  
 

Inclusion Criteria: 
- Men undergoing a first-time prostate biopsy to rule out cancer. 
- PSA < 25 ng/mL 
- Prostate volume 20 – 100 cc 
- Able to tolerate MRI 
- Signed informed consent 

Exclusion Criteria: 
- Any prior needle biopsy of the prostate  
- Any contraindication to MRI (contrast allergy, severe claustrophobia, MRI-incompatible 

prosthesis) , 
- Any condition that would preclude the subject from getting the required biopsy as stated 

in the protocol. 
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Setting: 
Clark Urology Center at UCLA.All biopsies will be performed under local anesthesia in an 
outpatient facility equipped with modern transrectal ultrasound equipment; MRI viewing 
capabilities; and a fusion biopsy device (Artemis, Eigen), which has been in place for the past 5 
years and used in more than 1200 patient studies. 
The Center is a 12,000 square foot comprehensive outpatient clinic located within the UCLA 
Medical Center complex in Westwood. The proposed study has been assigned dedicated time 
and space to guarantee that enrollment and procedural goals will be achieved as described. 
Adequate mpMRI facilities are available on the Westwood campus (six 3T Siemens Magnetom 
Trio machines) and in satellites in several areas of L.A. county. 
MRI studies would be (and are currently) interpreted and delineated by two MRI experts D.M. (10 
years MRI experience) and D.K. (8 years MRI experience), then transmitted via PACS into the 
biopsy suite for viewing at the time of the procedure. The ultrasound unit is a state-of-the art digital 
device (Noblus, Hitachi), which has been installed since 2013. The Artemis device was installed 
in the Center in 2009, one of the first in clinical use, and has been refined over the years in an 
ongoing collaboration between imaging scientists at Eigen and biomedical engineers at UCLA.  

Procedures: 
Each biopsy session would be preceded by mpMRI, which would be delineated and assigned a 
degree of suspicion by a radiologist (see above).The PI-RADS scoring system will be used to 
assign a degree of suspicion to regions of interest within the prostate. A second reader will 
independently score the RSI on a Likert scale, blinded to the other MRI data. The regions of 
interest will be delineated using software developed by Eigen in collaboration with a study co-
author (D.M.), now commercially available and in use by the UCLA team for the past 2 years 
(ProFuse, Eigen).The RSI data will be integrated with the standard mpMRI data and any change 
in scoring or presence of additional lesions, determined by RSI, will be quantified.  
For men with a MR-visible target of PI-RADS score 3 or more, irrespective of RSI score, the 
biopsy session would then proceed in an ordered routine, as follows: 

1. Conventional ultrasound-guided 10 to 12-core systematic biopsy would be performed 
first. This portion will be performed without operator knowledge of the MRI report, i.e., 
the urologist will be blinded to possible tumor location and use the method in standard 
practice throughout the U.S. for many years. 

2. Next a targeted biopsy would be performed using visual guidance (cognitive fusion), 
under the supervision of a radiologist specializing in prostate MRI. The radiologist will 
be available and help the urologist direct needle at location of region of interest in the 
prostate seen on MRI. Three directed biopsy cores will be obtained. 

3. Third, a targeted biopsy using Artemis device fusion of MRI and ultrasound images 
would be performed. The prostate will be scanned and the MRI region of interest 
(target) brought into the 3D model via device fusion. Targeted biopsy will be performed 
by taking three cores of tissue from the target area, visualized as a 3D region in the 
fusion device. 

Biopsy sites to be dictated by geometric guides (12 point pattern vs visual direction of radiologist 
vs fusion target), not chosen arbitrarily. 

The above biopsy schema will not require any more procedure time or samples taken than fusion 
biopsy as performed under IRB approval at our institution for the last five years.  
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A sampling method of three directed cores per target was chosen as a compromise between what 
is clinically feasible and a statistical ideal of taking additional cores for significant cancer detection 
in lower grade targets.  
The cognitive biopsy will require approximately 90 seconds of additional time, but this added time 
will be more than compensated by the reduced time obtained from excluding secondary targets. 
The overall biopsy schema should require no more (and probably less) than the 15-20 
minutes/procedure as in the past. Biopsies will be performed by an experienced team, which has 
been working together since 2009. 

Men without a targetable lesion and men with a PI-RADS <2 lesion will undergo a mapping biopsy 
using Artemis.  
 

Outcomes:  

Primary outcome measure would be detection of high-grade cancer (Gleason >7), stratified by 
biopsy method, Gleason Grade (primary, secondary, and score), tumor volume (mm of cancer in 
biopsy cores), and MRI grade (PI-RADS score, RSI score) of lesion. Results of targeted biopsies 
would be compared to results of conventional biopsies in the same patient. Secondary outcomes 
will be assessment of value of RSI in detection of Gleason > 7 CaP. All pathologic materials will 
be evaluated in a contemporaneous manner by a urologic pathologist co-author (J.H.); patients 
will return to clinic for biopsy report by P.I one week after procedure, and further treatment or 
follow-up arranged per usual standards at that time. 

Power Estimate/Sample Size:  
Power estimates for the trial were based on probabilities of finding cancers with a Gleason score 
of 7 or greater, our working definition of ‘significant tumor.’ A power calculation was performed 
using the McNemar matched test and the PASS 11 sample size software. A sample size of 249 
would be required to yield 80% power (alpha = 0.05), assuming an odds ratio of 2.0 or more 
between groups and a discordance of at least 30%. Enrollment of 249 men in 12-18 months would 
not be a problem since 8-10 men, who would qualify, are currently undergoing biopsy weekly, and 
the number is growing. No power estimate is provided for the secondary or tertiary aims. Power 
estimates are based on results obtained from fusion biopsies performed over the past several 
years at UCLA, as detailed below: 

~80% = probability of finding a Grade ≥3 region of interest (PI-RADS target on mpMRI) in 
a man undergoing a fusion biopsy. This estimate is widely accepted and derived from our 
own experience and that in the literature. 
31% (131/425 patients) = Overall probability of finding Gleason ≥7 CaP in a patient with a 
PI-RADS >3 target undergoing prostate biopsy via MRI/US fusion. In men undergoing a 
first-ever biopsy, frequency of targets found was Grade 3 (45%), Grade 4 (42%), and 
Grade 5 (13%), among past several years experience at UCLA. In these men, Gleason 
≥7 cancer detection rate has been directly related to PI-RADS grade: 15% for Grade 3, 
35% for Grade 4, and 70% for Grade 5. We anticipate no change in grade frequency or 
cancer detection rate during the trial. 
~13% = literature estimate for finding Gleason ≥7 CaP in a man undergoing conventional 
first biopsy. The cancer detection rate for non-targeted biopsy at UCLA is similar. 

Data Management:  
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Data will be stored in a secure, dedicated server running a relational database (PostgreSQL 8.4). 
A dedicated database manager, who has several years experience working with targeted biopsy 
data, will enter and pre-process data using an in-house data entry, analysis, and visualization 
program. Data will be transferred electronically to the statistician in a de-identified form in a HIPAA 
compliant manner. This system has been in place for several years. 

Randomization:  

Not applicable, consecutive patients will serve as their own controls. 

Allocation:  

Non-randomized, patients meeting entry criteria will be invited to enroll.  We anticipate enrollment 
rate will exceed 90% of the 300patients expected to meet entry criteria annually. 

Blinding:  

The pathologist (J.H.) will be blinded to method of targeting (cognitive vs device fusion). The 
radiologists (D.M., D.K.) will be blinded to clinical data, in MR reading and directing visual 
guidance for the biopsy site. 

Statistical Methods:  

Multivariate statistical analysis will be based on conditional logistic regression models, using the 
CLOGIT module in STATA.The primary outcome will be detection rate of Gleason >7 cancer. 
Statistical analysis will be performed bythe biostatistician co-author (F.D.). 

Participant Flow: 
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* MRI will be performed at 3T, with high performance gradients and identical scan parameters. 
The prostate will be imaged using a 3-dimensional turbo spin-echo T2-weighted sequence 
(Siemens SPACE, voxel size 0.7 x 0.7 x 1.5 mm), diffusion weighted imaging (Echo Planar 
Imaging, b=0/100/400/800/1400 s/mm2 for DWI, asymmetric averages, TR/TE 4200/76 for all but 
b=4000, 93 phase-encoding steps interpolated to a 160 x 94 matrix, 3.6 mm contiguous slices) 
and dynamic contrast enhanced (DCE) imaging (Siemens TWIST, 3D asymmetric view sharing, 
TR/TE 3.85/1.43, 12º flip angle, 160 x 160 matrix with 26 cm FOV, 3.6 mm contiguous slices, 70 
measurements over 5 minutes, 0.1 mg/kg gadopentetatedimeglumine administered intravenously 
at 2.0 ml/second after 15 seconds, variable flip-angle T1 mapping). RSI scans will be obtained 
using a product echo-planar imaging (EPI) sequence in the axial plane. Sensitizing diffusion 
gradients will be applied sequentially in 30 directions with b values of 800, 1500 and 4000 s/mm2. 
The following parameters will be used: TR = 5500 ms, TE = 137 ms, flip angle = 180, averages = 
1, slice thickness = 3.6 mm, spacing = 0-mm, 128×78 matrix, and a parallel imaging reduction 
factor of 2. The acquisition time will be approximately 5 min. B0 reference scans will be obtained 
with forward and reverse phase encoding using a echo-planar imaging (EPI) sequence in the axial 
plane with the same MR parameters as described above for RSI. 
Recruitment: 

When an initial prostate biopsy is scheduled during visit in Clark Center, patients will be invited 
by the P.I. to participate in the trial. Enrollment will be completed in 12-18 months, based on 
current patient volume. 

Registration: 

The trial will be registered at clinicaltrials.gov 

Data and Safety Monitoring Plan 
 
The JCCC DSMB meets monthly to review all SAE reports for trials overseen by the JCCC 
DSMB.  All SAE reports, which have been filed since the previous meeting, are presented to the 
committee for review. 
 
For trials overseen by the JCCC DSMB, the DSMB reviews all dose-limiting toxicities (DLTs) for 
dose-escalation studies.  Protocol suspensions and re-opening of accrual to the next cohort 
based on DLT evaluation fall under the purview of the DSMB.     
 
For all JCCC oncology trials and TRIO-US studies where the JCCC DSMB has primary 
oversight, all SAEs shall be reported to the JCCC DSMB in a timely manner [ten days, two days 
for a death] regardless of relationship and expectedness.  The JCCC ORC will review all 
submissions and the ORC staff will enter the information into the JCCC Clinical Trials database.  
Reports are generated for full JCCC DSMB review.    For trials where the JCCC DSMB has 
primary DSMB review responsibility, the DSMB requires that the PI generate cumulative 
adverse event reports for quarterly, biannual or annual review.  
 
The DSMB reviews each SAE report and determines whether or not protocol modifications are 
warranted to ensure subject safety.  In this review, prior occurrences of similar toxicity with the 
therapy under study are taken into consideration, as well as the severity of the event and the 
likelihood that it was related to a study drug.  The DSMB may recommend no changes to the 
study if the event is expected or related to other causes such as the subject’s underlying 
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condition.  The DSMB may request an expert’s advice of another non-Principal Investigator with 
national experience to support their deliberations and decisions.    
 
The JCCC DSMB has the authority to recommend to the UCLA IRB the immediate halt to a 
study (i.e., discontinuation of any further treatment of enrolled subjects and discontinuation of 
enrollment of new subjects) should there be any serious unexpected toxicity that warrants 
further investigation.   
 
Requests for single subject exceptions/waivers from the approved study protocol, including out 
of window procedures and eligibility deviations, must be reviewed and approved by a member of 
the DSMB.  Each trial is assigned a primary and secondary reviewer who is responsible for 
reviewing each exception/waiver request for that trial.  Approvals and disapprovals of the 
request are sent to the Principal Investigator via email and copied to the UCLA IRB.  Requests 
for single subject exceptions/waivers are made by the Principal Investigator via email utilizing 
the “Single Subject Exception Request Form.”  
 
JCCC DSMB correspondences are addressed to the Principal Investigator and copied to the 
UCLA IRB.   Minutes of the DSMB meetings are maintained in a computer file. 
 
Confidentiality:  Each member of the JCCC DSMB is responsible for maintaining strict 
confidentiality of the study data.  Members will not share any study data or information about the 
study with any individual external to the JCCC DSMB or the statistical working group for the 
study.  The DSMB members may contact the statistical working group directly with questions 
regarding the operational details associated with the data analysis and summary presentations.  
Communication of deliberations or recommendations of the JCCC DSMB, either written or oral, 
should not be made outside of the Committee or the statistical working group.  Outcome results 
are strictly confidential and must not be divulged to any non-member of the JCCC DSMB except 
in those cases where DSMB is required to inform the UCLA IRB of its determinations.  
Disclosure of outcome results to the IRB must only occur with written approval of the DSMB.  A 
member who believes he or she may have a potential intellectual or financial conflict of interest 
during the course of review of the data must inform the chairperson of the DSMB. In such case, 
the meeting minutes will record the disclosure of the potential conflict of interest and that the 
individual recuse himself from the discussions and abstains from voting on the DSMB decision. 
 
Level of Risk of a Study 
Level of Risk of a Study  
All interventional clinical trials undergo scientific review by the Internal Scientific Peer Review 
Committee (ISPRC) which requires that a Data and Safety Monitoring Plan is in place before a 
trial can be approved to begin.  For trials overseen by the JCCC DSMB, the JCCC DSMB will 
determine the degree of risk of the study and will ensure that there are procedures in place to 
ensure the safety of the subjects that are enrolled in the trial.  The intensity level of study 
oversight is determined by the risk category.  Some of the factors that are considered when 
assigning the Level of Risk category include: 
• A biostatistical design and appropriate procedures for proper data management so that the 

information collected can be properly validated. 
• Appropriate Serious Adverse Event reporting procedures must be in place. 
• The study duration must be appropriate and must be based on a realistic rate of enrollment. 
• Data collection and data management must be adequate to verify and ensure subject 

eligibility.  
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Assignment of risk 
Assigning risk ensures that the data and safety monitoring is based on the level of risk (low, 
medium, or high) to ensure that the data and safety monitoring activities are appropriate.  Below 
are some of the criteria used to make a decision regarding the assignment of risk: 
• Expected duration of the study based upon the estimated rate of enrollment. 
• Type of study population (e.g., children, geriatric) 
• The procedures used in the trial are commensurate with the degree of risk. 
• Adequate data management systems in place and appropriate case report forms 
• Proper serious adverse event reporting procedures in place 
• Proper biostatistical design and data analysis procedures in place. 

 
 
 
Level of Risk 
 
Level 2 
 
Example of type of trial: 
Institutional study for which IND is exempt by FDA or has an IND, but the drug is approved by 
the FDA for a different indication and is in Phase II or III.  Examples are studies using 
commercially available agents for an unapproved indication based on standard regimen.  
• Compliance Officer meets with PI/Staff prior to study initiation; review regulatory 

requirements and operating system.  Compliance Officer provides real time monitoring to 
determine eligibility prior to enrollment onto the protocol. 

• Real time QA monitoring of the subjects and data collection occurs for all subjects entered 
onto the trial.  

• Comprehensive QA auditing within first year or first 10 subjects enrolled, whichever comes 
first.  Subsequent audit frequency will be annually.  

• Frequency of DSMB Summary Report is typically on a biannual basis or approximately 
every six months. 

 
 
 
 
Monitoring and Auditing Activities 
 
The compliance officer of the JCCC Office of Regulatory Compliance [ORC] will monitor and 
audit the clinical records for all human subjects enrolled onto JCCC trials overseen by the JCCC 
DSMB.  The JCCC compliance officer will perform real time review of informed consent 
processes and the meeting of all inclusion and exclusion criteria and screening results at study 
entry.  Active monitoring will offer the JCCC study teams prospective information that can be 
used to enhance the quality of research being performed contemporaneously.  Auditing is a 
review of historic performance of the research effort and is performed on case report forms, 
regulatory files and source documents to measure the quality of the research effort in a 
retrospective manner.  
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