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◦ Currently leading the Data Standards, Strategic Outsourcing and Quality 
Assurance Biometrics teams at Vertex Pharmaceuticals. 
 

◦ Previously at Allergan, Genentech, Bristol Myers-Squibb and Biogen 
 Participated, led and managed Statistical Programming teams  to many successful regulatory filings:  

 
 

◦ Initiated, led and hosted:  
 PhUSE Single Day Events, Cross-Company Meetings,  Industry Working Groups.   

 
◦ Requested presenter and panelist as well as author of papers and presentations 

at conferences in the US and internationally, including:  
 JSM (Joint Statistical Meetings), NESUG (Northeastern SAS Users Group), PharmaSUG, PharmaSUG China, PharmaSUG Single Day Event 

(SDE), PhUSE, PhUSE SDE, SAS Global Forum, and the Women's Innovation Network.  
 

◦ MS degree in Epidemiology from Columbia University in the City of New York. 
 

◦ Enjoy travelling, reading, spending time with my family, and volunteering 
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 Technology 
◦ AI is Here 

 Policy 
◦ History of Regulation in the USA 
◦ FDA/PMDA Emerging Regulations 

 Opportunity 
◦ The Potential for Machine Learning and Natural Language Processing 
◦ Examples 
◦ Challenges  
◦ Recommendations 

 Conclusion 
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Let’s think about this:    
  913.125 quintillion bytes of data between the beginning of time and 5/21/2019 
+  91.3125 quintillion bytes before 5/21/2019 (to equal 100%) 
=1004.4375 Total quintillion bytes as of 5/21/2019 
+ 100      days since 5/21/2019  
*   2.5 quintillion bytes / day -conservative, not static @ 2.5 quintillion/day 
=1254.4375 quintillion bytes of data as of today, August 29th, 2019 
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 Cigna Health Today 
◦ Check wellness program goals, receive health tips, and more... 

 My Children’s Enhanced Recovery After Surgery (ERAS) 
◦ Boston Children’s Hospital’s ERAS program can send updates to their care 

teams on recovery progress 
 Livongo Blood Sugar Lookup 
◦ Query latest blood sugar reading, check blood sugar monitoring trends (e.g., 

weekly average reading) and receive personalized health tips 
 Atrium Health 
◦ Patients can find urgent care locations near them and schedule same-day 

appointments and current waiting times 

* The Health Insurance Portability and Accountability Act (HIPAA) sets the standard for sensitive patient data protection.  Companies that 
deal with protected health information (PHI) must have physical, network, and process security measures in place and follow them to 
ensure HIPAA Compliance. 
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 Technology 
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 Prescription Drug User Fee Acts (PADUFA’s) 
◦ The Prescription Drug User Fee Act (PDUFA) was a law passed by the 

United States Congress in 1992 which allowed the Food and Drug 
Administration (FDA) to collect fees from drug manufacturers to fund 
the new drug approval process. 
◦ Helps the Food and Drug Administration (FDA) to fulfill its mission of 

protecting the public health and accelerating innovation in the industry 
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 PADUFA V was a reauthorization (covering 2013-2017) 
 This particular reauthorization included a 5-year plan for 

achieving specific Information Technology (IT) goals: 
1. Supporting Regulatory Operations—describing the approach to strengthening the Electronic Submissions Gateway 

to support the long-term exchange and review of drug and biologics applications. 
2. Electronic Regulatory Submissions—providing a consistent approach to the creation and review of regulatory 

submissions.  
3. Data Standards—defining and implementing standards supporting drug efficacy, drug safety, manufacturing, 

product identification, and other areas. 
4. Metrics and Measures—tracking progress and assessing implementation of goals.  
5. Communications and Technical Interactions—disseminating information to stakeholders to help improve the 

program.  
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 PADUFA VI was a continuation in many ways of the IT goals 
outlined in PADUFA V, with the following new overarching aim 
of Enhancing Capacity to Support Analysis Data Standards for 
Product Development and Review, as follows:  
◦ … 
◦ By end of FY 2019, FDA will convene a public workshop to advance the development and application of analysis data 

standards.  
◦ FDA will collaborate with external stakeholders and participate in public workshops held by third parties such as 

standards development organizations, on development of data standards, processes, documentation and continuous 
improvement of clinical trials and regulatory science.  

◦ By end of FY 2020, FDA will develop or revise, as appropriate, relevant guidance, MAPPs, SOPPs and training 
associated with submission and utilization of standardized analysis datasets and programs used in review, and on 
the processes, procedures, and responsibilities related to the receipt, handling, and documentation of submitted 
analysis data and programs.  
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*European Federation of Pharmaceutical Industries and Associations: White paper on reliance and expedited registration pathways in emerging markets, 23Nov2019 
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 Market Exists: 
◦ “There are more than 10,000 human disorders caused by mutations in single 

genes, which together affect about 1% of the population…” 
 A new therapy, Antisense Oligonucleotides (ASO) allows targeting of 

diseases caused by genetic variations unique to  single patients, so 
the only clinical trial option is N-of-1 study. 

 "by doing many of these, they are going to get faster and cheaper so 
ultimately a personalized drug for each person who has a different 
mutation"  

 ..."manufacturing capacity will increase and competition, as well as 
economies of scale, will drive costs down." 
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 Jaci Hermstad is a 25-year-old who loves horseback riding, and has a 
rare genetic form of amyotrophic lateral sclerosis (ALS). 
 
 

 
 She has survived longer than her identical twin sister, Alex, who 

developed her first ALS symptoms at age 11 and died in 2011 when 
she was 17. 

 FDA approved her experimental treatment, which went beyond recent 
"right-to-try" laws since it hadn't been tested in humans. 

 But what about FDA Review/Regulations? 
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 Technology 
◦ AI is Here 

 Policy 
◦ History of Regulation in the USA 
◦ FDA/PMDA Emerging Regulations 

 Opportunity 
◦ The Potential for Machine Learning and Artificial Intelligence 
◦ Examples 
◦ Challenges  
◦ Recommendations 

 Conclusion 
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 Allowing Physicians to spend more time 
with patients, using information from 
AI/NLP Tools 
◦ AI: Understand Medical History, prescriptions, 

recommend diagnosis and treatments 
◦ Physicians: Use AI in conjunction with their 

interactions with patients to make a final 
diagnosis and treatment plan 

 What’s going on with the patient’s life right 
now, TODAY (e.g., job loss, loss of a family 
member, other stresses that are not known 
by machines) 
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 “Profound,” a fully automated software that provides a second opinion 
on mammograms, CT scans and other medical imaging reports. 

 The database used by Profound comes from thousands of anonymous 
patients’ reports collected from hospitals and clinics all across the 
world. 
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 “Profound” does not seek to substitute the expertise of a healthcare 
provider and does not replace a doctor’s proper medical examination 
◦ “2nd Opinion” 
◦ Provide a full algorithm-based analysis of a medical imaging report to find even the smallest detail 

that a physician could miss 
◦ Patients can upload their scan online at any time, and the software will perform a real-time analysis 

that will search for hidden health insights and then provide a second opinion within a couple of 
minutes. 

◦ Reduce Patient Anxiety 
◦ Reduce the chance of a “false negative” as patients can follow up with their physician whenever 

something suspicious is found  
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1. Aggregate and Synthesize Information 
 Pfizer: has accumulated data from 25 million Medline article abstracts and 1 

million medical journal articles compared to the 200-300 articles a human 
researcher can read in a single year. 

 Do the Math:  
 83,333.1/3 years 

 At the fastest pace of 300 articles in a year! 
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 Blood glucose controller for neonatal intensive care 
◦ Knowledge of the metabolic state of the neonate is vital for optimal, 

safe Blood Glucose control using insulin administration 
◦ This study presents an adaptive, model-based predictive controller 

designed to incorporate the unique metabolic state of the neonate 
 https://europepmc.org/articles/pmc2769904 
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 Used Python and NLP packages to look at ~10,000 rows of 
comments from aggregated QC Trackers 
◦ Text Analysis of QC/Issue Tracker by Natural Language 

Processing (NLP) 
 What datasets and Tables/Figures/Listings are the most 

problematic? 
 Within those, what about them are the most problematic? 
 How can we fix those problems? 

8/29/2019 PharmaSUG China 2019 Keynote 32 

https://www.pharmasug.org/proceedings/2019/AD/PharmaSUG-2019-AD-052.pdf 

https://www.pharmasug.org/proceedings/2019/AD/PharmaSUG-2019-AD-052.pdf
https://www.pharmasug.org/proceedings/2019/AD/PharmaSUG-2019-AD-052.pdf
https://www.pharmasug.org/proceedings/2019/AD/PharmaSUG-2019-AD-052.pdf
https://www.pharmasug.org/proceedings/2019/AD/PharmaSUG-2019-AD-052.pdf
https://www.pharmasug.org/proceedings/2019/AD/PharmaSUG-2019-AD-052.pdf
https://www.pharmasug.org/proceedings/2019/AD/PharmaSUG-2019-AD-052.pdf
https://www.pharmasug.org/proceedings/2019/AD/PharmaSUG-2019-AD-052.pdf


 Unigrams (single words) and Bigrams (2 word combinations) 
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 Elizabeth Holmes Started Theranos at 19 
 World’s 1st, youngest, female “Billionaire” 
 Grew Theranos to a valuation of $9 billion USD 
◦ Holmes took investors' money on the condition that she wouldn't have 

to reveal how Theranos' technology worked. 
◦ Bottom Line: Lab Test using a draw the size of a “pin prick” could not 

perform tests accurately  on the 100s of assays that a “conventional 
lab” does 
◦ Many tests were actually performed on “conventional lab” equipment, 

saying they were generated by Theranos 
 In June 2018, Theranos announced that Holmes was stepping down as CEO. 

On the same day, the Department of Justice announced that a federal grand 
jury had charged Holmes, along with Balwani, with nine counts of wire fraud 
and two counts of conspiracy to commit wire fraud. 
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 Relied on monitoring millions of users’ health tracking 
behaviors online, the large number of Google search queries 
gathered can be analyzed to reveal if there is the presence of 
flu-like illness in a population 

 Then compare Google Flu Trends to a historic baseline level of 
influenza activity for its corresponding region 

 Then report the activity level as either minimal, low, 
moderate, high, or intense. These estimates have NOT been 
generally consistent with conventional surveillance data 
collected by health agencies, both nationally and regionally.  
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 Privacy 
 Lack of Health Care Provider Input 
 Data Collection and Analysis 
Accurate Results 
“Predictability” 
Reliability 
Consistency 



 Technology 
◦ AI is Here 
◦ Why are we so obsessed with AI? 
 Natural Language Processing, Machine Learning 

 Policy 
◦ History of Regulation in the USA 
◦ FDA/PMDA Emerging Regulations 

 Opportunity 
◦ The Potential for Machine Learning and Artificial Intelligence 
◦ Examples 
◦ Challenges  
◦ Recommendations 

 Conclusion 
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 Look at how New Technology has Improved our Lives 
◦ Can we use AI/Natural Language Processing to be more efficient? 
◦ Example: Using Python/NLP packages to understand where our most challenging data/table/listing/figure programs are 
◦ Find problem datasets 
◦ Look at unigram/bigrams to find the exact problem (e.g., LFT Analysis) 

 Fix the problems 
◦ Using Python to compare Production and QC Code 
◦ Building Define.xml? 

 Understand Emerging/ New Policy and Regulations 
◦ Read the news, network with peers 
◦ Policy is changing faster than ever, e.g., the “N of 1” trials/approval(s) 

 Ask Ourselves Where this Technology meets Opportunity 
◦ Define what the problem statement is 
◦ Build solutions around the Problem 
◦ Balance Risk and Reward 
◦ Look for opportunities to impact process 
◦ Don’t rule out incremental change 
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 Margaret Hung 
 Kriss Harris 
 Eason Yang 
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Name: Todd Case 
Organization: Vertex Pharmaceuticals, Inc. 
City, State: Boston, MA 
E-mail: todd_case@vrtx.com 
LinkedIn: https://www.linkedin.com/in/todd-case-08a1576/ 
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