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SUPPLEMENTAL METHODS 1	

Data Collection and Management 2	

 Study data were managed using the REDCap (Research Electronic Data 3	

Capture) platform.(1) Several electronic forms were created for specific aspects 4	

of participant data collection and included the following forms: enrollment and 5	

attendance, presenting Pap diagnosis, pregnancy test, colposcopy/HRME 6	

evaluation, pathology, 30-day follow-up phone call, adverse events, 7	

unanticipated adverse device effects, treatment disposition, 6-month follow-up, 8	

and 12 month follow-up. Data entry into the electronic REDCap forms was 9	

performed by two study coordinators at Barretos Cancer Hospital (Natiele 10	

Pantano and Suelen Tesoni). In the case of the colposcopy/HRME evaluation 11	

and pathology, paper versions of these forms were completed by the 12	

colposcopist and pathologist respectively and then entered into REDCap by the 13	

study coordinators. 14	

The primary endpoint of the study (diagnostic follow-up completion rate) 15	

was documented using the enrollment and attendance form by recording where 16	

each patient was invited to receive diagnostic follow-up as well as whether or 17	

not the participant attended their appointment. The secondary enpoint of the 18	

study (diagnostic performance of colposcopy and HRME) was documented 19	

using two forms: the colposcopy and HRME evaluation form and the pathology 20	

form.  The colposcopy and HRME form contained a diagram of the cervix and 21	

was annotated by the colposcopist during the examination. The location of each 22	

cervical lesion was circled and indicated as ‘low-grade’ (LG), ’high-grade’ (HG), 23	

or ‘cancer’. For comparison with HRME, cervical sites that were not annotated 24	
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were recorded as ‘no lesion’ by colposcopy. Colposcopic annotations of LG+ 25	

(low-grade or more abnormal) were considered positive by colposcopy. For 26	

each site on the cervix that was imaged using HRME, the following data fields 27	

were documented on the paper form during the examination: anatomical clock 28	

position (with regards to the cervix), tissue type (squamous or columnar), 29	

colposcopic lesion present (yes/no), HRME image numbers, HRME automated 30	

analysis high-grade (yes/no), biopsy number (if biopsied).  The pathology form 31	

completed by the pathologist used the same biopsy numbering system in order 32	

to correlate final pathology results to the individual cervical sites imaged. 33	

Data Analysis 34	

Using REDCap, deidentified participant data regarding primary and 35	

secondary outcomes was downloaded and organized using Excel spreadsheets 36	

for further analysis. Categorical variables within the spreadsheets were 37	

tabulated for comparisons between study arms. Statistical significance testing 38	

was performed using R 3.2.2 in addition to two open source R packages for 39	

exact 2x2 tests and other epidemiological analyses.(2-4) The R script used to 40	

perform these analyses is provided along with the supplemental material of this 41	

manuscript (significance-testing-R.pdf) 42	

Training and Usability of HRME 43	

The training process for the HRME began by demonstrating proper use 44	

of the instrument and providing a brief explanation of how it works (10-15 45	

minutes).  Clinicians were then shown a training set of images illustrating the 46	

typical appearance of normal tissue, inflammation, CIN1, CIN2, CIN3, and 47	

cancer as viewed with the HRME instrument.  This stage of training, along with 48	
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discussion and questions, took 45-60 minutes.  HRME imaging procedures and 49	

protocol were then discussed (45-60 minutes).  Clinicians then practiced 50	

holding and placing the HRME probe to image calibration targets, without any 51	

patients present (5-10 minutes).  At that point, clinicians were ready to begin 52	

imaging patients. All clinicians in the study successfully obtained good HRME 53	

images starting with their first patient; within acquiring images from 10-15 54	

patients, clinicians typically stated they were fully comfortable using the HRME. 55	

HRME imaging typically took 1-2 minutes per cervical site, and 4-8 minutes total 56	

per patient exam (including applying proflavine, imaging, real-time analysis, and 57	

recording results). One application of proflavine was typically required per 58	

patient exam.  Good contrast is typically maintained for at least 7-8 minutes 59	

after application of proflavine.  In some cases where imaging took slightly 60	

longer, a second application of proflavine was necessary. 61	
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