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Future of Underwriting 

ÅNew 

īMedical advances that may likely affect underwriting 

ÅOld 

īWhat things are not likely to change in the near future 

ÅUnknown 

īWhat is unpredictable 



Medical Advances 

ÅHybrid closed loop insulin delivery system 

ÅPotential for ñtrueò cure of hepatitis B 

ÅImproved therapies for elevated cholesterol 

ÅAdvances in cancer diagnosis and therapy 

īAdoptive cell transfer  

o Chimeric antigen receptors (CAR-T) 

īLiquid biopsy 

īExpanded targeted therapy for tumors 

o Example ï breast cancer 



Hybrid Closed Loop Insulin Delivery 

ÅGetting close to the artificial pancreas ï currently available 

ÅLinks an implanted glucose sensor with an insulin pump 

īContinuous glucose monitoring 

īInsulin delivery via a pump 

īAutomated control using algorithms 

ÅñSmartò system in that, with experience it adjusts algorithms over time 

ÅHybrid in that it still requires input on carbohydrate load from meals by the patient 

īUsers still have to ñsign offò on recommended boluses of insulin 



Hybrid Closed Loop Insulin Delivery 

ÅCan be used safely by adolescents and adults 

ÅConsistently improves HbA1c levels 

ÅReduces risk of hypoglycemia 

ÅWindow to the eventual lowering of morbidity and mortality with type 1 diabetes 



Hepatitis B 

ÅEstimated 2 billion individuals have been infected worldwide 

ī257 million chronically infected 

ī10-30 million new infections per year 

ī887,000 deaths in 2015 

ÅPrevalence in Canada is 0.4% in the general population 

ī1.6% in the foreign born 

īEstimated at 111,800 overall 



Hepatitis B  
ñFunctionalò Cure 

ÅCurrent therapy can achieve a ñfunctionalò cure 

īClearance of the hepatitis B surface antigen  

īNormalization of liver function tests 

īCirculating viral DNA becomes undetectable 

ÅHowever, viral genetic material (cccDNA) remains in liver cells 

īRisk of cirrhosis and hepatocellular cancer is low but not zero 

īVirus can be reactivated at times of immunosuppression 

ÅñTrueò cure eliminates the viral DNA and risk of recurrence 

īNot achieved with current therapies 

 

 



Hepatitis B  
ñTrueò Cure 

ÅGoal is to eliminate the viral genetic material 

īAchieve the type of results seen with hepatitis C 

ÅNow looks possible with a combination new therapies 

īDrugs to reduce the hepatitis B surface antigen levels (fight immune fatigue) 

īDrugs that block entry into hepatocytes 

īCapsid inhibitors ï impair viral particle assembly 

īMolecular therapies 

o CRISPR/Cas9 ï search out and destroy cccDNA in liver cells 

o RNA inhibitors ï silence the viral genome 

ÅSome interesting examples of genetic therapy 

īHowever, target is the viral NOT the host genetics 

 

 



Improved Therapy for Elevated Lipids 

ÅLowering cholesterol levels has been a major advance in cardiology 

īStatin drugs have had a significant effect on lowering cardiac event rates 

ÅHowever, statins do not work for everyone 

īLevels not controlled - some develop disease despite their use 

īMany do not tolerate the drugs 

ÅNew era of lipid lowering with a new class of drugs ï PCSK9 inhibitors 

īBlock the enzyme Proprotein Convertase Subtisinkexin type 9 

īInhibits the destruction of LDL receptors 

īResults in clearance of LDL (ñbadò) cholesterol from the blood 

īTwo drugs are currently approved in the US and Canada 

o Alirocumab ï Praluent 

o Evolocumab ï Repatha 

 

 



PCSK9 Inhibitors 

ÅLowers LDL cholesterol by 60% to 70% compared with placebo 

ÅLowers LDL cholesterol 20% to 50% compared to those on statins 

ÅWorks best in those with familial hypercholesterolemia 

ÅMay be critical now that coronary disease and cardiovascular mortality has begun to plateau 

ÅStill questions about how effective they will be 

īNo studies yet on how effective they will be on improving mortality  

o Substantial data on the value of statins 

īDrugs must be given by injection 

īExpensive 

 

 



Adoptive Cell Transfer Therapy (ACT) 

ÅForm of immunotherapy for cancer 

ÅIn effect giving the patient a ñliving drugò ï CAR T 

ÅInvolves collecting and using the personôs own immune cells to treat cancer 

ÅT cells are genetically engineered using a viral vector 

īExpress chimeric antigen receptors (CARs) on the surface  

ÅAllow the T cells to recognize and attach to antigens on the tumor cells (C19) 

ÅAltered immune cells are then re-infused into the patient 

īPreceded by a lymphodepleting chemotherapy regimen 

ÅAltered immune cells persist in the body 

īCan help fight recurrences 

 



Adoptive Cell Transfer Therapy (ACT) 

ÅTreatment has been most effective for hematologic malignancies 

ī Relapsed acute lymphocytic leukemia (ALL) in children ïfew other options 

ī Aggressive lymphomas in adults 

ī Multiple myeloma 

ÅHigh response rates with long-term remissions 

ÅTwo drugs currently FDA approved 

ī Tisagenlecleucel ï Kymriah 

ī Axicabtagene ciloleucel - Yescarta 

ÅMay be more difficult to do ACT with solid tumors 

ī Less likely to have antigens on the surface of the tumor cell 

ÅOther forms of ACT and targets for CAR T (C22) are currently in development 

ÅOverall has the potential to be a real game changer for some tumors 

ÅAnother example of ñatypicalò, non-hereditary genetics applied in clinical medicine 



Liquid Biopsy 

ÅTumor cells or small amounts of tumor related material may be found in the blood 

īDNA, RNA, proteins, tiny vesicles called exosomes 

ÅSeveral different potential applications 

īScreening for and diagnosis of tumors at an early, curable stage 

īMonitoring of response to therapy (decreasing or disappearing levels) 

īSurveillance of those who have already been treated and are in remission ï detection of recurrence 

ÅA recent study from Johns Hopkins was promising  for an assay called CancerSEEK 

īUsed a combination of tumor genetic markers and proteins 

o Sensitivity 70% overall for 8 common cancers (43% stage I, 73% stage II, 78% stage III) 

o False positive rate 1%  

īCautions 

o Not a true screened sample ï diseased individuals had known cancer 

o Healthy population had no conditions that might have caused false positives  



Liquid Biopsy 

ÅPotential advantages of the approach 

īTumor specific 

īCheaper and less invasive than a tissue biopsy 

īCould be adapted to the insurance environment 

ÅLimitations/caution 

īResults have been inconsistent using different assays 

īHave to know what mutations you are looking for in the tumor 

īDifferent mutations may have variable prognostic significance  

īResults can vary depending on timing relative to therapy 

ÅBig question ï is what you find clinically significant? 

īDoes not seem yet ready for prime time ï but getting closer 



Targeted Cancer Therapy 

ÅTherapy based on specific genetic or protein markers 

īDifferent than chemotherapy that non-specifically attacks dividing cells 

īActs on specific molecular targets (ñsmart bombsò) 

īUse ñrationalò drug design  

o Deliberately chosen or designed based on tumor characteristics or functions 

īConsidered part of precision medicine 

ÅTwo different types 

īSmall molecules 

o Chemicals that do not elicit an immune response from the host 

o Attack targets within cells 

īMonoclonal antibodies ï larger molecules 

o Inject tumor antigens into animals (usually mice) and harvest antibodies that are formed 

o Humanize the antibodies by substituting human for mouse components 

o Introduce them into the patient 

o Work on the cell surface or outside cell 



Different Types of Targeted Therapies 

ÅHormone therapy 

īStop or limit growth of hormone sensitive tumors (breast, prostate) 

ÅSignal transduction inhibitors 

īBlock signals from factors that induce growth in tumor cells 

ÅGene expression modulators 

īModify proteins that modulate tumor genes 

ÅApoptosis inducers 

ī Induce cancer cells to lose their immortality and undergo programmed cell death 

ÅAngiogenesis inhibitors 

īBlock the growth of new blood vessels that are needed by growing tumors 

ÅMonoclonal antibodies that deliver toxic molecules or chemotherapeutic agents 

īAntibody finds the target cancer cell 

ī Attached agent, molecule or radioactive material kills it 



Targeted Therapy  
Breast Cancer 

ÅEverolimus (Afinitor) ï mTOR inhibitor 

ī Limits cancer growth and helps overcome hormone resistance 

ÅBevacizumab (Avastin) 

ī Blocks the growth of new blood vessels 

ÅTrastuzumab (Herceptin) 

ī Blocks signaling pathways in HER2 positive breast cancer cells and limits growth 

ÅAdo-trastuzumab emtansine  (Kadcycla) 

ī Combination of Herceptin and a chemotherapeutic agent 

ī Binds to HER2 positive cells, limits signaling and delivers killing chemical agent (emtansine) 

ÅPalbiciclib (Ibrance) 

Å Blocks  a kinase needed for cell division 

ÅOlaparib (Lynparza) 

ī Blocks the enzyme PARP that is needed to repair DNA damage in tumor cells 

ī Reduces ability to continue growth 



Targeted Cancer Therapy   
Limitations 

ÅResistance commonly occurs 

īTarget may mutate making the designed drug ineffective 

īTumors can find a new pathway around the blocked one 

o Nature finds a way 

ÅResult ï duration of clinical response may be limited 

īCommon problem seen with a number of initially promising drugs 

ÅCombination therapy may work best 

īBlock multiple pathways or modes for tumor growth simultaneously 

ÅDespite tumor specific design significant side effects may still occur 



Old  
Itôs Still About the Basics 

ÅQ waves/poor R wave progression ï when to rate? 

ÅIs it really a TIA? 

ÅCOPD ï significant? 

ÅMild mitral regurgitation 

ÅSleep apnea without testing 

ÅAthletic heart vs LVH 

ÅñFalse positiveò stress test 

ÅReflex CDT 

ÅElevated creatinine 



Underwriting Like Medicine is Often Evaluating 
the Common and Mundane 

ÅValue judgments are frequently the critical piece of the puzzle 

īThings are seldom black and white 

īInformation is often conflicting and variable over time 

ÅDecisions often need to be made with incomplete data 

ÅThere is no match for understanding the disease process 

īOften winning good business is determined by a table or two 

ÅNot likely to change in the near future in many cases 

īIndividuals who fail acceleration 

īComplicated cases 

īLarge dollar amount cases 

īElderly 

 



Competent, Well Trained Underwriters will be 
Critical 

ÅTheir cases will be fewer but more complex 

ÅRush to automated/automatic approach may lead many to let UW departments languish 

ÅExpertise and knowledge will concentrate in centers of excellence 

īLarge companies 

īReinsurers 

īConsultants may fill the void 

ÅSomeone needs to monitor the automated systems 

ÅWho answers when a decision is challenged? 

ÅSomeone needs to slot the new into the established paradigm 

īObjectively critique new ideas 

īLearn and adapt on the fly 



Unknown  
Stuff Happens 

ÅPredictive analytics and historical data have their limits 

ÅNew things happen that change the world 

īHIV disease 

īOpioid epidemic 

īSARS 

īEbola 

īZika 

ÅIn some we dodged the bullet ï in others not so much 

ÅTo think we can totally predict the future is flying in the face of reality 

īHubris of those who donôt know what they donôt know 



Example  
HIV Disease 

ÅA ñFuture of UWò  presentation in 1980 would not have mentioned HIV 

īYet it was a thunderclap that dramatically changed the industry and underwriting within 5 years 

o Universal blood testing 

o Advent of preferred underwriting 

ÅAll of the current computing power, all of the big data we currently have, all of the third party or 
wearable information now available would not have; 

īPredicted the onset of the disease 

īProvided any help on what it was or what it meant 

īProvided any help on how to deal with it 

ÅUnderwriters and medical directors had to learn, educate and adapt 

īThere is no reason to think that capability will not be needed at some point going forward 

ÅChance favors the prepared mind 



Think Holistically  
No One Approach is the Total Answer 

ÅSimplify the process for the easy cases 

īGet nuisance work off the plate 

o Automated programs 

o Accelerated underwriting 

ÅCultivate a professional UW staff with cutting edge ability 

īKnowledge and ability to deal with the complex or unusual 

īAbility to, informed by the complex, evaluate and adapt the automatic processes 

ÅAs for external clients manage the internal underwriter experience 

īDonôt let the basics deteriorate 

īAn overworked staff canôt think clearly and be creative 

ÅNever stop learning and looking forward 

īInvestigate, adapt, educate 
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The Future of Underwriting 

ÅThe Underwing profession is alive and well  

ÅPredictive analytics and the impact to underwriting 

ÅNew underwriting tools that could improve underwriting 

ÅAutomation 



Underwriting Profession 

ÅUnderwriters will still be needed, the future is bright 

īRisk assessment is our profession 

īRules sets and underwriting criteria still need validation 

ÅSkill sets are changing 

īAnalytics 

īForensic underwriting 

īUnderwriting Tools evaluations 

īData valuation 

ÅFocus will be on the complex cases 

īMedical advancements 

 

 



Predictive Analytics 

 



Big Data, Data Mining, and Predictive Modeling 


