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1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Conceptual Narrative:
The overall goal of this demonstration is to present the results of the ATHENA trial, which examined over 46,000 women for cervical cancer screening using the cobas 4800 system, an instrument vital to the success of the trial. (Intro) The cobas 4800 system, upon which the cobas HPV test is performed, includes components for extraction, purification, amplification, and detection of viral genes. (P1) The cobas HPV test is the only FDA approved cervical cancer screening test capable of distinctly identifying high risk HPV genotypes 16 and 18 with concurrent detection of 12 other high risk HPV genotypes in a single assay. (P2) The results from the ATHENA trial demonstrate that the sensitivity of the cobas HPV Test is equivalent to that of the currently used HPV genotyping test. (P3) Further, the ATHENA study data validate the clinical use of the cobas HPV Test, introducing improved technology for use in clinical cervical cancer screening and management. (P4)
(INTRO) Video editor: please add this TEXT: ATHENA: Addressing the Need for Advanced HPV Diagnostics during the intro voiceover

(P1) 4.5.1. (loading x 480) and 4.9.3. (transferring plate to z 480 only) AND/OR CU: Shot of cobas system
(P2) LAB MEDIA: Table 2 zoom in on Khan data with 16/18 differences
(P3) LAB MEDIA: Table 5 (Highlight the “cobas and hc2” columns of the graph on “sensitivity and specificity only”)
(P4) LAB MEDIA: Table 3
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Tom Wright: The implications of this technique extend toward the diagnosis of cervical intraepithelial neoplasia grades, or CIN2 and 3, as studies have shown that women infected with HPV 16 and/or HPV 18 have a much greater risk for subsequently developing CIN 2 and 3 than do women infected with other high risk HPV genotypes.
1.2. Jane Gibson: The main advantage of this technique over existing high risk HPV detection methods is that the cobas HPV test is the only FDA approved cervical screening test capable of distinctly identifying high risk HPV genotypes 16 and 18 with concurrent detection of the other 12 high risk HPV genotypes in a single assay.
1.3. Ricki Pollycove: The sensitivity of a single cervical cytology test has been estimated to be only about 50%, whereas multiple studies have convincingly demonstrated that high risk HPV genotyiping is both more sensitive and more reproducible. Therefore it is of considerable clinical interest that the findings from the ATHENA study demonstrate that the cobas HPV test has a higher sensitivity than cervical cytology.
2. ATHENA study: Demographics
2.1. In 2008, the ATHENA study was initiated with the selection of study participants. ATHENA enrolled 47,208 women 21 years and older who were undergoing routine cervical cancer screening at 61 different clinical sites around the U.S., 46,887 of which were ultimately determined to be eligible.
2.1.1. LAB MEDIA: Wright_Figure 1.ppt (Video Editor: Please show top bubble [with N=47,208 text], then have arrow going to second bubble that says “Eligible subjects and N=47,208 [like top bubble], then dotted arrow to first dotted bubble with “not eligible” text, then data in second bubble changes to “n=46,877”)
2.2. Of the 46,887 eligible women ages 21 - 93 years who were enrolled in the ATHENA study, most were white, pre-menopausal, nonsmokers, who had had a normal cervical cytology result within the previous 5 years.
2.2.1. LAB MEDIA: Table 4 (Video Editor: Please highlight the rows of data when mentioned in the voiceover: “White”, “pre-menopausal” with “post-menopausal” data, “non-smokers” with “present smoker” and “normal pap” with “pap test in last 5 years”
2.3. [Spoken by Thomas Wright]: “ATHENA is the largest US cervical cancer screening trial that has ever been conducted, providing researchers and clinicians with a unique opportunity to understand disease in a screened US population. ”
2.3.1. MED: Talent speaking the above directly to the camera
2.4. At Study Visit 1, or SV1, women had a speculum exam with samples obtained for liquid-based cytology and high risk HPV testing using the first generation Amplicor and Linear Array Roche HPV tests, as well as cobas HPV and HC2 and cytology screening. Women with abnormal cervical cytology, those 25 years or older who were high risk HPV positive, as well as a random subset of women 25 years or older who were both cytology and high risk HPV negative were referred to study visit 2. 
2.4.1.  LAB MEDIA: Wright_Figure 1.ppt (Video Editor: Show 3rd bubble [subjects with valid results], then have solid arrow appear and move to “Selected to SV2” bubble with “at study visit 1.. as well as.. cytology screening”, then have arrows appear and move to these bubbles appearing with corresponding voiceover: “abnormal pap” bubble with “women with abnormal cervical cytology”, “Normal Pap AMP/LA(+)”  bubble with “those >25 who were high risk HPV positive”, and “normal pap AMP/LA(-)” bubble with “as well as a random subset..negative”
2.5. Women under 25 years of age who had normal cytology, the majority of women who were 25 years or older with a normal first generation Roche HPV test, and a small population of women whose data was discarded to due an SSRP (Authors: please define SSRP) error were excluded after study visit one.

2.5.1. LAB MEDIA: Wright_Figure 1.ppt (Video Editor: Already on screen: 3rd “valid test results” bubble [with recently added right bubbles OR shift from bubbles on right to left of screen], and dotted arrow to “Exited after SV1” bubble, then have these bubbles and arrows appear with corresponding voiceover: “Normal pap” bubble with “women under 25 years.. normal cytology”, “Normal Pap AMP/LA(-)” bubble with “the majority of women.. roche hpv test”, and “exit due to SSRP error” bubble with “and a small population.. SSRP error”
2.6. Of the 9,756 women referred to study visit 2, a total of 8,367 women ultimately underwent colposcopy. The primary study endpoint for disease detection was biopsy-confirmed CIN2+, as determined by a central pathology review panel or CPRP.  
2.6.1. LAB MEDIA: Wright_Figure 1.ppt (Video Editor: Please have arrow come down from three bubbles on right, then dotted arrow go to left to dotted bubble “exited before SV2” as solid arrow continues on to “proceeded to sv2” bubble, big triangle, and table with “of the 9756 women.. underwent colposcopy”)
2.6.2. LAB MEDIA: Authors: please provide a CIN2+ tissue section graphic (with “the primary study endpoint.. review panel or CPRP”)
2.7. The prevalence of the 14 types of high risk HPV detected using the cobas HPV Test also decreased with increasing age, as demonstrated here in this table. At enrollment, high-risk HPV was detected in 30% of women 21-24 years of age, but by age 40-44 years, the prevalence of high risk HPV had dropped to only 8%, and by >70 years to 5%.  Similar reductions in prevalence with increasing age were also observed for both HPV 16 and HPV 18.
2.7.1. LAB MEDIA: Figure 2 (Video Editor: Please highlight high risk HPV bars at the 21-24 data points when mentioned, then the pink high risk HPV bars at the 40-44 data points when mentioned, and then the high risk HPV bars for 70+ when mentioned. Then please add simultaneous bouncing arrows pointing downward at same data points over green bars when “similar reductions… hpv 16 and hpv 18” is mentioned)
3. Results: Clinical validation of the cobas HPV test 
3.1. Among women with atypical squamous cells of undetermined significance, or ASC-US, who underwent colposcopy, biopsy-confirmed CIN2, and CIN3 were detected in 2%, and 3%, respectively. The sensitivity of the cobas HPV Test for CIN2+ or CIN3+ was 90% and 94%, respectively, which is equivalent to that of hc2, at 87% and 91%, respectively, as presented here.  Both the positive and negative predictive values of cobas HPV Test and hc2 were also equivalent.
3.1.1. LAB MEDIA: Table 5 (Video Editor: Please highlight sensitivity % data for CIN2 [90] and CIN3 [94] under the cobas HPV test column when mentioned and then the % data for CIN2 [87] and CIN3 [91] under the hc2 column when mentioned. Then please highlight the % ppv data for cobas AND hc2 simultaneously [14 for both for CIN2 and 8.4 and 9 for CIN3] and then the % npv data for cobas AND hc2 simultaneously [99] for both for CIN2 and 100 for both CIN3] 

3.2. [Spoken by Thomas Wright]: “Data from ATHENA clinically validates the cobas HPV Test for 14 HPV genotypes by demonstrating that its performance characteristics are essentially identical to that of hc2, considered to be an established standard in the United States.”
3.2.1. MED: Talent speaking above directly at camera
3.3. As observed in this bar graph, in women >30 years with negative for intraepithelial lesions or malignancy, or NILM (Pronounce: rhymes with “film”) cytology, the overall prevalence of the 14 genotypes of high risk HPV detected using the cobas HPV Test was 6.7% and the overall prevalence of HPV-16, HPV-18, and 12 other high risk HPV genotypes was 1.0%, 0.5%, and 5.2%, respectively. As was observed for both the entire population and in women with ASC-US, in the NILM population the overall prevalence of high risk HPV, as well as HPV-16 and HPV-18 individually, decreased with increasing age.
3.3.1. LAB MEDIA: Figure 3 (Authors: Please complete the figure legend for Figure 3) (Video Editor: Please highlight the pink bars when “overall prevalence of 14 genotypes.. using cobas was 6.7%”, the green bars when “HPV-16” and “1%” are mentioned, the blue bars when “HPv-18” and “0.5%” are mentioned, and the grey bars when “12 other high risk HPV genotypes” and “5.2%” are mentioned. Then please have an arrow appear, growing from 30-39 to >70 under the x-axis when “the overall prevalence of high risk HPV.. decreased with increasing age” is mentioned
3.4. The overall absolute risk among women >30 years or older with NILM cytology were 1.2% for CIN2+ and 0.5% for CIN3+, as summarized in this table. The estimated absolute risk was dependent on high risk HPV status with HPV 16 positive women having the highest absolute risks. The estimated absolute risk for CIN3+ ranged from 0.3% in women who were negative for high risk HPV to 11.7% in women who were positive for HPV 16. 
3.4.1. LAB MEDIA: Table 6 (Video Editor: Please highlight “Overall” row data for CIN2+ [1.2%] and CIN3+ [0.5%] when mentioned, the entire HPV16 row when “with HPV 16 positive women having the highest absolute risks” is mentioned, and then the CIN3+ column data [0.3] of the HR-HPV- row highlighted when “ranged from 0.3% in women who were negative for high risk HPV” is mentioned, and the CIN3+ column data [11.7] of the HPV16+ row highlighted when “to 11.7% in women.. HPV 16”
3.5. [Spoken by Thomas Wright]: “These results clearly demonstrate that the absolute risk of CIN2+ and CIN3+ in women >30 yrs with NILM cytology is impacted not only by whether or not they are positive for any of the 14 screened high risk HPV genotypes, but even more so by whether or not they are infected with HPV 16 and/or 18.”
3.5.1. MED: Talent speaking above directly at camera
3.6. Data from an enrollment screening test for high risk HPV and HPV16/18 genotyping with or without concomitant liquid based cytology, or LBC, analysis in women >25 yrs is shown here. The results demonstrated that the sensitivity of cervical cytology for CIN3+ lesions is much lower than that of high risk HPV testing.
3.6.1. LAB MEDIA: Table 7 (Video Editor: Please highlight the LBC+ row when “the results demonstrated that the sensitivity.. is much lower” is mentioned, then the high risk HPV+ row when “that of high risk HPV testing” is mentioned (TEXT: Data modified from Castle et al)
3.7. It was determined that using a combination of genotyping for HPV 16/18 together with cervical cytology to triage high risk HPV positive women improves sensitivity over using either cytology or HPV genotyping alone. 
3.7.1. LAB MEDIA: Table 8 (Video Editor: Please highlight the combination rows/area of the table when “using a combination of genotyping for HPV16/18.. improves sensitivity” is mentioned and then the cytology rows/area when “using either cytology” and the genotyping rows/area when “or hpv genotyping alone” are mentioned. Please also include the “LBC: liquid-based cytology; LSIL: low grade squamous epithelial lesion” under the table (TEXT: Data modified from Castle et al)
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

4. The cobas 4800 system and HPV test:
4.1. [Spoken by Jane Gibson]: “In addition to the fact that this method can facilitate an improved incidence in early detection of cervical cancer, the cobas 4800 system is also unique in that it’s automated system provides valuable ‘walk away time’.”

4.1.1. MED: Talent speaking above directly to camera

4.1.2. WIDE/MED (depending on lab layout): Cytologist sitting at microscope checking cytology specimens OR 4.8.2. (at least with “it’s automated system provides.. analysis of cytological specimens”, okay to keep for rest of sentence or okay to go back to Dr. Gibson)
4.2. Jane Gibson: Demonstrating the cobas HPV test procedure will be Angela Gomez, a technician from my laboratory. 

4.2.1. Interview style: Author saying the above 

4.2.2. The named technician looks up from workbench or desk or microscope and acknowledges the camera.
4.3. The cobas 4800 system is comprised of two instruments: the cobas x 480, for automated specimen preparation and PCR set up, and the cobas z 480 analyzer, which is a real time PCR system for amplification and detection based on LightCycler technology.

4.3.1. WIDE: Talent approaches cobas 4800 system

4.3.2. CU: Shot of cobas x 480 OR Use 4.5.1. (loading x 480 only)

4.3.3. CU: Shot of cobas z 480 OR Use 4.9.3. (transferring plate to z 480 only)

4.4. The instruments are linked via the cobas 4800 system software, which runs on a dedicated control unit. A handheld barcode scanner is connected to the control unit and is used to scan reagent and reagent reservoir barcodes during loading of reagents or sample barcodes to set up the work order file.

4.4.1. CU: Shot of control unit

4.4.2. CU: Shot of barcode scanner

4.4.3. CU: Shot of sample being scanned with barcode scanner
4.5. Controls are handled separately when loading samples on the system. Further, the deep well and microwell plates have designated positions for control processing alongside the patient samples.
4.5.1. (4.5.1.a) MED: Talent places one/last scanned sample onto 24 sample carrier, loads carrier onto x480.  
4.5.2. (4.5.1.b) CU/MED: Talent clicks “Load Samples”

4.5.3. (4.5.2.) CU: Shot of deep well and microwell carriers being loaded at same time, then carrier containing 10 full tip racks is loaded 

4.5.4. (4.5.3.) CU/SCREEN: Shot of “Load Consumables” being clicked (Video Editor: Delete shot if not enough voiceover for action) 
4.6. Using the “scan-scan-pour-place method,”sample preparation reagents are loaded into barcoded reagent reservoirs and then placed onto the reagent carrier. The carrier is then loaded onto the instrument.

4.6.1. MED: Talent scans a Wash Buffer bottle barcode, scans a 200 mL reagent reservoir, pours the Wash Buffer into the reservoir, then places reservoir into the carrier 

4.6.2. MED: Talent loads one carrier onto the instrument, and clicks “Load Reagents”

4.6.3. (slated as 4.6.4.) MED: Machine take in remaining reagents

4.7. The amplification and detection reagents are loaded directly onto the reagent carrier and scanned by the cobas x 480 instrument automatically.  Now,  a run can be initiated. 
4.7.1. MED: Talent uncaps last 1-2 reagent vials and places them on reagent carrier, loads reagent carrier into track, then clicks “Load Reagents”, then clicks “Start Run”
4.8. After the reagents are loaded, the automation capability allows for true “walk away” time for lab personnel, providing opportunities to address other duties during the assay run.
4.8.1. (4.8.2.) WIDE: Talent walks away from x480 instrument, approaches bench/hood/computer/desk (somewhere in frame with x480 instrument still in view) and starts another task
4.9. After successful completion of sample preparation, the plate carrier is unloaded. The plate is then sealed and transferred to the z 480 for amplification and detection.
4.9.1. 
4.9.2. (slated as 4.9.2) MED: Talent clicks “Unload”, then removes plate carrier
4.9.3. CU: Above-the-plate shot of plate being sealed 
4.9.4. MED: Talent places plate in z 480 analyzer 
4.10. The detection of amplified DNA is performed during thermal cycling and is facilitated through the oligonucleotide probes labeled with different fluorescent dyes detected in each of 4 different channels as shown in this Table.
4.10.1. LAB MEDIA: Table 2
4.11. The cobas HPV Test produces a qualitative result that is calculated using a kinetic algorithm. The software also can be configured to generate a positive or negative result for 14 high risk HPV genotypes or a panel with three separate results, one for HPV 16, one for HPV18 and a pooled result for the 12 other high-risk genotypes. The clinical significance of results obtained from cobas HPV Test analyses for patients with cytological abnormalities based on clinical trials data are summarized here.
4.11.1. LAB MEDIA: Roche slide (from Mark Bucherl)
4.11.2. MED – over the shoulder: Talent sitting at computer, hits results button
4.11.3. SCREEN: Shot of results for HPV16, HPV18 and pooled result for 12 other hrHPV genotypes (Video Editor: If possible, please highlight each result type as mentioned – “HPV 16”, “HPV18”, and “pooled result for 12 other high-risk genotypes”)
4.11.4. LAB MEDIA: Table 3
5. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
5.1. Ricki Pollycove: This video demonstrates that HPV testing using the cobas HPV system to screen for HPV16 and 18, as well as for 12 other high risk HPV genotypes, is a significant innovation for cervical cancer screening

5.2. Thomas Wright: The results from the baseline cross-sectional phase of the ATHENA study clinically validate the use of the cobas HPV Test both as a triage test for women with ASC-US cytology results and as an adjunctive test to guide clinical management of women >30 years with NILM cytology results.  
5.3. Ricki Pollycove: The cobas HPV test provides opportunities for clinicians in the field of women’s health care and obstetrics and gynecology, to explore using a combination of genotyping for HPV 16/18 together with cervical cytology to triage high risk HPV positive women, improving sensitivity over use of either cytology or HPV genotyping alone.
5.4. Jane Gibson: The cobas 4800 automated sample preparation, amplification and detection system can generate up to 94 results in approximately 4-5 hours. With its technical advancements and ability to further characterize the HPV genotype status of high risk HPV positive women with abnormal cervical cytologies, the cobas HPV Test is a compelling key element for a comprehensive cervical cancer-screening program.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  
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Roche algorithm slide (from Mark Bucherl)
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
( 2011, Journal of Visualized Experiments


