Volume 40, January 2017



http://www.rgare.com

ABOUT THE AUTHOR

Lisa Duckett, M.D.
Iduckett@rgare.com

2 |

January 2017 ReFlections



AD’s Long Preclinical Course

Alois Alzheimer, M.D., described the clinical symptoms and histologic changes in the brain
of a woman with presenile dementia in 1906. The histologic features Dr. Alzheimer identifed
in the autopsy — amyloid plagues and neurofbrillary tangles — remain the defning features of
the disease and the focus of AD research?.

The specifc protein responsible for the formation of amyloid plaques was identifed 30 years
ago* and is the product of the cleavage of the amyloid precursor protein (APP), which is
tethered to the cell membrane for reasons still not clear. Once APP is cleaved

into discrete fragments by secretases, the beta amyloid protein is cut at both

ends of the molecule and is released to the space outside the neuron. It then

begins to aggregate with other beta-amyloid fragments, forming oligomers, Epidemiologists

which are believed to be the core components of the amyloid plaques. Over
time, other proteins are added to the misfolded oligomers and conglomerate

predict Alzheimer's

to form insoluble plaques* Accumulation of amyloid plagues may precede will be "the" epidemic

clinical symptoms by 20 years®.

The second histologic feature, the neurofbrillary tangle, is composed of of the 21st Century-

tau protein and is a component of the microtubular system in neurons. The

function of tau protein is to provide structural stability for axons and transport

nutrients and neurotransmitter-containing vesicles, from the neuronal cell

body to the axon®. The disruption of this microtubular system begins a destructive process
that is characterized by accumulation of hyper-phosphorylated tau and the aggregation of
tau fbrils, which eventually forms tangles within the cell that lead to synaptic dysfunction.
Synaptic dysfunction and loss are the fndings most closely associated with cognitive decline
in brains of those with dementia®”. This stage of the disease is characterized by progressive
cognitive decline that correlates with a clinical diagnosis of MCI transitioning to dementia’.

Diagnosis of MCI

In 2011, the National Institute on Aging and the Alzheimer’s Association convened a working group
to revise diagnostic criteria for MCI due to AD. The working group examined clinical, cognitive, and
functional criteria to improve the accuracy of the diagnosis and project the risk of future AD. Using
MCI clinical criteria along with cognitive screening tools, biomarkers, and imaging studies made it
easier to identify the points of transition from AD’s asymptomatic to symptomatic phase.

Early recognition of the pre-dementia state is relevant for therapeutic intervention and to
benchmark disease progression®. MCl is characterized by a change in cognition noted by
the patient or other reliable source and is diagnosed by a measureable decline from prior
function in one or more cognitive domains. The most important of these is memory loss, as
loss of episodic memory correlates with risk for progression to AD?.

Cognitive assessment is vital to the diagnosis of MCI. Tests that detect defcits in the
ability to acquire new information as well as retention are able to detect decrement in
episodic memory include: word list learning test, Logical Memory | and Il, the Wechsler
Memory Scale, and the Visual Reproduction subsets of the Wechsler Memory Scale | and
[I. Additional assessment of all cognitive domains is important, since not all MCI patients
have decrements in episodic memory®. MCI patients will typically score 1 to 1.5 standard
deviations below their age- and education-matched peers®. To fulfll the diagnosis of MCI,
other causes for the cognitive impairment must also be sought, which can include vascular,
traumatic, and toxic causes. These causes must be evaluated with the goal of determining
the likelihood of neurodegenerative disease with characteristics consistent with AD.
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Small Vessel Disease Substrate for Neuronal
Degeneration and Cognitive Impairment

Inadequate clearance of amyloid plagues from the brain might
be one of the reasons beta-amyloid is found in abundance in
neurodegenerative diseases. Researchers are studying the
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in clinical trials, targets the abnormal tau protein that destabilizes microtubules. Another anti-tau
medication in clinical trials, Epothilone D, is designed to stabilize the microtubules in the neurons
to decrease the propensity for the formation of neurofbrillary tangles in animal models.

A novel anti-infammatory drug, CSP-1103, acts to reduce infammation in the brain associated
with the deposition of amyloid protein. The anti-infammatory activity of this drug, currently in
clinical trials as well, is directed against the microglial cells in the brain.

Additional trials are under way to determine the effect of neuroprotective agents such as insulin.
Insulin activity is reduced in the brains of individuals with AD, and restoration of normal insulin
levels seems to stabilize and improve cognition in those with amnestic mild cognitive impairment
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Criteria for preclinical Alzheimer’s disease — June 2,
2010 / Preclinical Alzheimer’s Disease Workgroup.
[cited 2016 Sept 22] http://www.alz.org/research/
diagnostic_criteria/preclinical_recommendations.pdf

United States Census Bureau. An Aging World: 2015,
Census Bureau Reports March 2016. Report number
CB16-54. http://www.census.gov/newsroom/press-
releases/2016/cb16-54.html

Major Milestones in Alzheimer’s and Brain Research.

Alzheimer’s Organization. Available from http://www.alz.

org/research/science/major_milestones_in_alzheimers.
asp

The Hallmarks of AD. National Institute of Aging. [cited
2016 Sept 17]. Available from http://www.nia.nih.gov/
alzheimers/publication/part-2-what-happens-brain-ad/
hallmarks-ad
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SEASONALITY OF MORTALITY

Abstract

The frst few months of 2015 exhibited exceptionally high mortality
experience in several countries, including the U.S., Japan, and the U.K. This
experience was noted by insurance investment analysts, and research was
carried out during the frst half of 2015 to further develop an understanding
of the underlying causes. The new research built on the 2012 seasonality
research conducted by RGA!. The 2012 study had highlighted how a variety
of demographic, socioeconomic, and geographic factors infuence the
degree and direction of seasonal mortality. The 2015 research focused on
global seasonality, and how fu and pneumonia (F&P) mortality correlates
with other causes of death. These fndings were used to monitor the 2016
season, which turned out to be less severe than the 2014-15 season,
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Flu and Pneumonia Seasonal Mortality and Other Causes of Death

Flu and pneumonia (F&P) mortality is the most winter-specifc seasonal cause of death,
followed by all other respiratory causes. Unnatural deaths such as suicide, accidents, and
homicides are summer seasonal; i.e., these deaths tend to trend higher in the summer. The
medical causes of death that are grouped broadly in Figure 4 are also winter seasonal,
albeit not as signifcant as respiratory causes, with the exception of cancer.

Figure 4 demonstrates this by charting the winter-to-summer ratios for different causes of
death in the U.S.

Figure 4 also sets the stage for identifying correlations and causations. The data suggests
that fu and pneumonia are the most seasonal causes of mortality. Thus it would be
expected that in years with higher than normal F&P incidence, or where in the case of
infuenza there was poor vaccine match with circulating strain (as was seen in the 2014-
2015 season), exceptionally high seasonal mortality could be experienced. Additionally,
F&P involves a pro-infammatory process, and infammation is a driver in many other
diseases, so this may explain seasonal mortality for causes of deaths other than respiratory.
This observation is supported by Centers for Disease Control and Prevention (CDC)3
position on individuals at high risk for fu-related complications. The CDC lists asthma,
neurological conditions, lung disease, heart disease, diabetes, kidney, liver, blood, and
metabolic disorders, obesity, and weakened immune systems (e.g. HIV/AIDs and cancer) as
conditions that heighten the risk for fu complications.

The only inconsistency between our data analysis and the CDC'’s opinion is the conclusion
with regard to cancer. Cancer patients, especially the terminally ill, tend not to exhibit
seasonal mortality for a number of reasons, such as: more aggressive medical treatment;
better nutrition; a strong support system; and increased sensitivity to factors that may
prolong survival, such as immunizations and avoidance of crowds in winter?,
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Figure 5 shows the correlations, or possible causal connections, between F&P mortality

12 | RGA January 2017 ReFlections



Implications for Insurers

The relationship between F&P mortality and seasonality has potential direct implications for
insurance companies. As fu season predictions continue to evolve and improve, insurance
companies may eventually be able to better prepare for seasonal as well as potentially
adverse experience and fnancial results. This greater knowledge could also result in an
enhanced understanding of how each individual company’s seasonality differs, based on
their policyholders’ exposure to the complications of infectious diseases.

It is also important to understand the relationship
between the seasonality of a general population and
that of insured lives. For insured lives, the latter is
typically much less signifcant than the former for a
variety of reasons, including: 1) age demographics
that skew younger for insured lives; 2) the generally
higher socioeconomic status of policyholders and their
better access to health care; 3) volatility of claim size;
and 4) lags in claim reporting’
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1. The American Association of Clinical Endocrinologists
(AACE), the American College of Endocrinology
(ACE), and the Associazione Medici Endocrinologi
(AME) Medical Guidelines Cel3a7WRa sTQq-10b an
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1. High-Protein Intake During Weight Loss Therapy Eliminates the
Weight Loss-Induced Improvement in Insulin Action in Obese
Menopausal Women
Smith GI, Yoshino J, Kelly SC, Reeds DN, Okunade A, Patterson BW,
Klein S (LLF grantee), Mittendorfer B. (LLF grantee)

Cell Reports, Oct. 11, 2016
http://www.cell.com/cell-reports/abstract/S2211-1247(16)31286-4?_re

turnURL=http%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%
2FS2211124716312864%3Fshowall%3Dtrue

2. Predicting All-Cause R63>47 Ality C r7a4e B83ic Physiolog

ReFlections January 2017 RGA | 17


http://www.cell.com/cell-reports/abstract/S2211-1247(16)31286-4?_returnURL=http%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2211124716312864%3Fshowall%3Dtrue
http://www.cell.com/cell-reports/abstract/S2211-1247(16)31286-4?_returnURL=http%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2211124716312864%3Fshowall%3Dtrue
http://www.cell.com/cell-reports/abstract/S2211-1247(16)31286-4?_returnURL=http%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2211124716312864%3Fshowall%3Dtrue
https://www.ncbi.nlm.nih.gov/pubmed/26446764
https://www.ncbi.nlm.nih.gov/pubmed/26916363
https://www.ncbi.nlm.nih.gov/pubmed/27238844
http://www.longerlife.org
http://www.longerlife.org

ReCite

Interesting and relevant articles to the feld of insurance medicine recently
appearing in the literature...

Intensive vs. Standard Blood Pressure Control and Cardiovascular Disease
Outcomes in Adults Aged >75 Years: A Randomized Clinical Trial

Williamson J, et al. JAMA 2016 Jun 28;315(24):2673-82. D0i:10.1001/jama.2016.7050
https://www.ncbi.nlm.nih.gov/pubmed/27195814

This study was designed to evaluate the impact of intensive (<120 mm Hg) compared with
standard (<140 mmHg) systolic blood pressure treatment targets in persons aged 75 years and
older with hypertension without diabetes. Among the 2,636 participants who were followed

for a mean period of 3.14 years there was a signifcantly lower (HR 0.66) risk of cardiovascular
events and lower all-cause mortality (HR 0.67) in the intensive treatment group compared with
the standard treatment group. Serious adverse events were comparable in both groups. While
few insurance applicants are currently greater than 75 years of age, that number may increase
in the coming years. From an older-age underwriting point of view, the results of this study
demonstrate better outcomes in those with more aggressive blood pressure control.

Atrial Fibrillation and Risks of Cardiovascular Disease, Renal Disease, and Death:
Systematic Review and Meta-analysis

Odutayo A, et al. BMJ 2016;354:i4482. Doi: 10.1136/bm;.i4482
http://www.bmj.com/content/354/bm|.i4482

The authors performed a meta-analysis of 109 eligible studies incorporating more than 9.5
million subjects. The authors were able to confrm that atrial fbrillation (AF) was associated
with increased overall all-cause mortality (RR 1.46) and stroke (RR 2.42). However, the risk did
not stop there. They also demonstrated increase relative risk for cardiovascular (CV) mortality
(RR 2.03), CV events (RR 1.96), ischemic heart disease (RR 1.61), sudden cardiac death (RR
1.88), heart failure (RR 4.99), chronic kidney disease (RR 1.64), and peripheral arterial disease
(RR 1.31). Given that the risks of some of these are near or greater than the risk of stroke the
authors concluded that greater efforts are needed to reduce the risk of non-stroke CV outcomes
in adults with AF. Insurers should consider all of these complications in detail especially when
developing living benefts products which might be offered to individuals with a history of AF.

70-Gene Signature as an Aid to Treatment Decisions in Early-Stage Breast Cancer
Cardoso F, et al. N Engl J Med 2016 Aug 25;375:717-29. doi: 10.1056/NEJM0a1602253
http://www.nejm.org/doi/full/10.1056/NEJM0al1602253

This was a randomized Phase 3 study of women with early stage breast cancer deemed to be
at high clinical risk and low genomic risk and vice versa, based upon MammaPrint, the 70-gene
signature genomic test. The groups were divided into chemotherapy recipients and those who
did not receive chemotherapy. Those with high clinical risk and low genomic risk who did not
receive chemotherapy only had a 1.5% lower fve-year survival rate without distant metastasis
compared with those receiving chemotherapy. Those with low clinical and high genomic risk
had no statistically signifcant outcome difference regardless of whether or not chemotherapy
was used. If a 1.5% lower survival rate is acceptable, the authors conclude that for women
with high risk clinical disease and low risk MammaPrint results, a 46.2% reduction in the use
of chemotherapy in that group could be realized. From an insurance point of view, there would
likely be little difference in mortality outcomes, yet potentially signifcantly less morbidity and
health care costs if chemotherapy is not utilized.
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RECENT WEBCAST
Latest Developments in Polycythemia Vera
Presenter: Stephen T. Oh, M.D. Ph.D.

Assistant Professor, Medicine, Division of Hematology, Washington
University School of Medicine in St. Louis
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