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JIM Reading List

Our Literature Review section continues
with another installment of summaries from
the medical literature. Our authors have
found recent articles that have direct rele-
vance to the practice of Insurance Medicine.
The intent of the reading list is to pro-
vide the highlights of articles, not an in-
depth analysis. Contributions to the read-
ing list are invited. Please forward your ci-
tation and summary to Michael L. Moore,
MD, Associate Editor, Literature Review
at Mooreml@Nationwide.com. We will ac-
knowledge all contributors in each issue’s in-
stallment.

CARDIOLOGY

1. Shaw L], Giambrone AE, Blaha M], et al. Long-
term prognosis after coronary artery calcification
testing in asymptomatic patients: A cohort study.
Ann Intern Med. 2015;163:14.

More than half of all first coronary heart
disease events present as sudden death or
acute myocardial infarction in a previously
asymptomatic individual. For this reason,
attempts are often made to identify high-
risk people. Coronary artery calcium (CAC)
scoring is one such means to do so, and
this testing is frequently encountered in the
medical records. The literature has consis-
tently demonstrated a strong association be-
tween increasing coronary calcium burden
and adverse cardiac outcomes, but it has gen-
erally been focused on shorter time inter-
vals in the range of 5 years. In this single
center observational study, 9718 consecutive
asymptomatic patients without known coro-
nary artery disease (CAD) at baseline in the
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Nashville, TN area underwent CAC scoring
from 1996 through 1999. The subjects varied
in age from 30 to 85 years, with a majority be-
tween 40 and 59 years of age. About 40% were
smokers, 70% had a family history of CAD,
63% had dyslipidemia, 43% had hyperten-
sion, and 8% were diabetic. The mean follow-
up duration was 14.6 years. Unadjusted all-
cause mortality increased steadily with pro-
gressively higher CAC scores, ranging from
3% in subjects with scores of 0, and 6% in
subjects with scores of 1-10, to 28% in sub-
jects having scores over 1000. Similarly, cor-
responding hazard ratios increased from 1.68
for scores of 1-10 to 6.26 for scores of 1000
or greater. After adjusting for CAD risk fac-
tors, CAC score remained highly predictive
of time to all-cause mortality. Subjects were
divided into quartiles according to their pre-
dicted risk of 15-year mortality, and increas-
ing CAC scores were associated with higher
risk for death with each of those groups.
Adding the CAC score, with cut points rang-
ing from less than 7.5% to over 22.5% mor-
tality, to a model with CAD risk factors led to
a categorical net reclassification improvement
of 0.21, a magnitude felt to be substantial by
the researchers. Compared with the model
using risk factors alone, the model with the
CAC added correctly reclassified almost 28%
of patients who died during follow-up, but
incorrectly reclassified about 7% of survivors
to a higher-risk category. A total of 936 sub-
jects died during the study period. Of these,
3% had no detectable CAC. For the remain-
der, an increasing percentage of each higher
CAC score category died. Nearly half (49%)
of those who died had CAC scores of 400-999
(21%) or over 1000 (28%), whereas the per-
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centage diminished with each lower CAC cat-
egory (101-399 — 14%, 11-100 — 9%, and 1-10
— 6%). The key takeaway from this research
is that CAC scores have persisting predictive
value and can accurately predict 15-year all-
cause mortality in asymptomatic individuals.
The authors noted that use of data from a
single center, and measurement of CAC only
one time, might somewhat limit study con-
clusions. Submitted by David S. Williams, MD

GASTROENTEROLOGY

2. Kroep S, Lansdorp-Vogelaar I, Rubenstein [H,
et al. An accurate cancer incidence in Barrett’s
esophagus: A best estimate using published data
and modeling. Gastroenterology. 2015;149:577-
585.

I found this study interesting because it
better clarified the risk of an impairment
I see almost every day. These investigators
attempted to reconcile differences in Bar-
rett’s esophagus to esophageal adenocarci-
noma progression rates reported in the lit-
erature. Because the true risk of progression
is uncertain, they used the ERASMUS/UW
esophageal adenocarcinoma model to more
accurately estimate cancer incidence in Bar-
rett’s esophagus. This model was previously
developed by researchers at Erasmus Medi-
cal Center University in the Netherlands and
the University of Washington in the United
States. Simulation modeling was employed
to alternately reflect surveillance conditions
of population-based vs prospective studies.
They adjusted the model to reproduce the
design of population-based studies with re-
alistic inaccuracies in surveillance and diag-
noses, then calibrated the model to match the
annual progression rates (0.18%) reported by
population-based studies. They then used the
model to simulate the population based on 3
scenarios:

1. Without surveillance
2. With a population-based study design
in which 38% of patients with Barrett’s
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esophagus and no dysplasia and 52%
of patients with low-grade dysplasia re-
ceived initial surveillance

3. With a prospective design in which 100%
of patients received initial surveillance.

Finally, they predicted progression rates
for population-based and prospective study
designs and for different follow-up periods
and compared them with published data. The
modeled cohort had a mean age of 65 years at
the time of Barrett’s esophagus diagnosis, and
subjects were included until cancer devel-
oped, death occurred, or follow-up ended. In
the first 5 years of follow-up, the mean annual
rate of progression from Barrett’s esophagus
to esophageal adenocarcinoma was 0.19%,
very similar to recent population-based study
findings. When the model was calibrated to
characteristics of prospective cohort studies,
it predicted a progression rate of 0.36% an-
nually, similar to the published rate of 0.41%
per year. After 20 years, the estimated an-
nual progression rates for these 2 respective
scenarios increased to 0.63% and 0.65%, with
cumulative incidences of esophageal adeno-
carcinoma of 9.1% and 9.5%. The relative
differences between the progression rates of
both study designs decreased from 91% af-
ter 5 years to 5% after 20 years. The dif-
ference between the lower progression rates
found in the population-based studies and
the higher rates found in prospective stud-
ies was thought to be due to detection bias
from endoscopic surveillance. The short-term
risk for the progression to adenocarcinoma
is probably closer to the population-based
study estimates because less surveillance was
performed in those studies. One limitation of
these results is that they apply to older pop-
ulations age 65 and up. Submitted by David S.
Williams, MD

GERIATRICS

3. Mclsaac DI, Bryson GL, van Walraven
C. Association of Frailty and 1-Year Postop-
erative  Mortality Following Major elective
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Noncardiac ~ Surgery Mclsaac DI
Surgery. 2016,151(6):538-545.

JAMA

Frailty is well-understood to be associated
with mortality in general and post-operative
mortality in particular. The authors of this
study out of Ontario sought to establish the
pattern of post-operative mortality in those
with frailty-defining conditions compared to
those without such conditions. They used
databases available through Canada’s public
health system to find 202,811 patients who
had undergone major elective surgery after
age 65. Specific major surgeries included total
hip and knee arthroplasty, carotid endarterec-
tomy, nephrectomy, cystectomy, liver resec-
tion, large bowel resection, nephrectomy and
pancreaticoduodenectomy.

Frailty was determined using a proprietary
instrument devised by Johns Hopkins which
examines 12 clusters of diagnoses to arrive at
a binary (yes/no) indicator of frailty. Baseline
characteristics showed that the frail group
was significantly older and had more comor-
bidities than the non-frail group. Using Cox
models were used to generate hazard ratios
and display the estimated hazard functions
by post-operative day stratified by frailty sta-
tus. This showed that the highest impact of
frailty on mortality occurred in the first few
post-operative days. After that the hazard ra-
tios rapidly declined but did not approach
1 — settling in at around 2.3 for the entire
cohort.

The frail/non-frail hazard ratio was high-
est for the joint replacement surgeries and
lowest for liver resection and Whipple proce-
dures. This is both interesting and reasonable
— as the joint procedure may often be done
on fairly healthy individuals, magnifying the
difference between them and their frail coun-
terparts. Whereas a Whipple procedure, and
the reasons one must have a Whipple pro-
cedure, are so laden with mortality risk that
frailty hardly matters.

The bottom line for the life insurance medi-
cal director is that frailty is significantly asso-
ciated with mortality risk which is magnified
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by major surgery, and that risk persists for at
least one year. Submitted by Steven ]. Rigatti,
MD

INFECTIOUS DISEASE

4. Roberts E, Wessely S, Chalder T, Chang CK,
Hotopf M. Mortality of people with chronic fa-
tigue syndrome: a retrospective study cohort study
in England and Wales. Lancet. 2016,387:1638-
1648.

This was a retrospective study of 2147 in-
dividuals in Great Britain who had been di-
agnosed with chronic fatigue syndrome from
2007 through 2013. Of the participants, 1533
were women of whom 11 died, and 614 were
men of whom 6 died. Comparison was made
to the general population to see if these rates
of death were higher for both all cause and
cancer specific mortality. It was found that
the standardized mortality rate was not sig-
nificantly different for either of these 2 areas.
However, there was a significant difference in
the rate of suicide. Specifically, the standard-
ized mortality rate was nearly 7 times that of
the general population.

Looking at the data even closer, it is in-
teresting that the median age of all partici-
pants with chronic fatigue was 39.1 years old;
whereas with those patients who died, the
median age was 48.3 years. The other strik-
ing statistic is that the suicide mortality rate
for women had a standardized mortality rate
of 9.49 and the Caucasian population had a
mortality rate of 9.12. It was also noted that
the population with a lifetime depression di-
agnosis had a mortality ratio of 3.06, which is
what one might expect. However, those with-
out the lifetime depression diagnosis had a
slightly higher mortality ratio of 4.57.

What can we learn from this study? First
the reassuring news is that there is not a
higher than expected rate of overall mortality
nor cancer related mortality in this relatively
small study. It is alarming, however, that the
suicide rate is substantially higher than ex-
pected with 2 distinct groups at higher risk.
Those being: women and Caucasians. Sur-
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prisingly, the mortality ratio from suicide was
higher in those without a lifetime diagnosis
of depression compared to those who carried
that diagnosis. I think the point to carry away
from the study is that when faced with a his-
tory of chronic fatigue syndrome for mortal-
ity risk assessment, the medical director is
well advised to watch for signs that could sig-
nal a risk for suicide particularly in the female
and Caucasian cohort. Submitted by Michael L
Moore, MD

5. Prescott, HC, Prescott HC, Osterholzer ]],
Langa KM, Angus DC, Iwashyna T]. Late mor-
tality after sepsis: propensity match cohort study.
BMJ. 2016,353:i2375.

This study, out of the University of Michi-
gan, demonstrates a how careful study de-
sign and matching can be used to address
a thorny clinical debate using data. Several
prior studies had shown that patients leaving
the hospital after a diagnosis of sepsis experi-
ence higher levels of mortality compared to
the community population. However, there
had been significant debate over whether this
was a direct effect of sepsis or a manifestation
of the higher burden of comorbidities among
those who were hospitalized for sepsis.

The authors used the Health and Retire-
ment Study, a cohort of 37,000 individuals
over age 50. This cohort is linked to Medi-
care claims data and is probability-sampled to
be demographically representative of the US
population. Researchers selected those who
were age 65 or older at some point during
the study period of 1998 to 2008. The primary
study group consisted of those admitted to
hospital with sepsis. Three different control
groups were then constructed: 1) Those ad-
mitted to hospital with a non-septic infec-
tion, 2) Those admitted to hospital with “ster-
ile inflammation” (inflammation without in-
fection, such as trauma, burns or pancreati-
tis), and 3) Those not admitted to the hospi-
tal. For each control group, matching was car-
ried out based on age, sex and a propensity
score — that is a risk score designed to predict
the risk of sepsis in two years. Not all of the
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study subjects could be successfully matched
to members of the other cohorts, and these
were dropped from analysis for that particu-
lar comparison. The outcome was mortality
between 31 days and 2 years post discharge,
and was measured by odds ratio (OR). The
authors also reported the OR for smaller time
periods, 31 to 90 days, 91 to 180 days, 181
days to 1 year and >1 to 2 years.

The results showed fairly strong evidence
that there is a substantial increase in the odds
of mortality after an admission for sepsis.
This increase, in relative terms, is highest in
the early days after admission and tapers off
in year 2. This elevation is present compared
to the non-hospitalized cohort, as well as both
hospitalized groups. For the sepsis group vs
the non-hospitalized group, the odds ratios
for mortality for the 31-90 day, 91-180 day,
181 day to 1 year, and >1 to 2-year time peri-
ods were 9.8, 4.0, 3.2 and 1.6, respectively. For
the sepsis group vs the non-sepsis infection
group, the corresponding odds ratios were
2.5,1.8,1.6 and 1.0, respectively. For the sepsis
group vs. the sterile inflammation group the
corresponding odds ratios were 3.6, 2.0, 1.7,
and 1.4, respectively.

The implications of this study to life in-
surance medicine are fairly significant. While
it is not uncommon to see recommendations
for postponement after a severe illness, the
timespan of the increased risk here is higher
than might be thought on clinical judgement
alone. Note also that the fact that the odds
ratios are quite a bit higher in the compar-
ison to non-hospitalized individuals implies
that the other causes of hospitalization (non-
septic infection and sterile inflammation) also
carry fairly long “tails” of mortality. Submitted
by Steven |. Rigatti, MD

NEUROLOGY

6. Long C, Amoasii L, Mireault AA, et al.
CRISPR Gene Editing Cures Muscular Dystro-
phy in Mice. Science. 2016,351:400-403.

While it is unusual for us to review
nonmedical journal articles it was thought

$S900E 98] BIA 62-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



JOURNAL OF INSURANCE MEDICINE

that this article which appeared in Science
may have such impact in treating what has
thought to have been incurable diseases that
it was worth bringing to the attention of the
readership.

While gene editing techniques have been
around for many years, the use of the
CRISPR-Cas9 technique has allowed genes to
be edited easily, accurately and most impor-
tantly in living hosts. This article reports that
3 independent research groups have success-
fully treated mice who model Duchenne mus-
cular dystrophy. A CRISPR created complex
which produces a truncated but functional
dystrophin protein was introduced into the
mice via an adenovirus vector which carried
it to both skeletal and cardiac muscle cells.
The introduction of this genetic material al-
lowed production of enough dystrophin pro-
tein to significantly improve muscle function.
Significantly, the effect of this one-time treat-
ment seemed to improve over time.

While we are likely years away from this
becoming a standardized treatment, it is ex-
citing to see that significant progress is being
made in the treatment of these dread diseases.
Submitted by Michael L Moore, MD

7. Li L, Yiin GS1, Geraghty OC, et al. Incidence,
outcome, risk factors, and long-term prognosis
of cryptogenic transient ischemic attack and is-
chemic stroke: A population-based study. Lancet
Neurol. 2015;14:903-914.

About a third of transient ischemic attacks
(TIAs) and strokes do not have a detectable
etiology, but appear to be embolic in ori-
gin and are known as “cryptogenic” TIA or
stroke. These types of stroke and TIA can un-
dermine attempts at secondary prevention.
We see such cases frequently in underwriting,
particularly in younger applicants. Most pre-
vious studies of risk factors or prognosis of
cryptogenic stroke and TIA have been hos-
pital based. To better understand this phe-
nomenon, these UK researchers examined
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risk factor profiles and outcomes of a large
number of stroke and TIA patients in a large
population-based study. They enrolled 1607
subjects with stroke and 948 subjects with TIA
and followed them for as long as 10 years.
Overall, 812 of the cases (32%) were classi-
fied as cryptogenic, and these subjects were
significantly less likely to have atherosclerotic
risk factors. Relative to large artery stroke and
TIA subjects, cryptogenic stroke and TIA sub-
jects had significantly less hypertension, di-
abetes, and hyperlipidemia. Compared with
subjects who had small vessel disease or large
artery stroke, the proportion of cryptogenic
stroke patients who were dead or dependent
at 6 months was similar: 23% of the cryp-
togenic group vs 27% of the other groups.
Similar too was the 10-year risk for recurrent
events: 32% of the cryptogenic group vs 27%
of the other groups. Subjects with cryptogenic
stroke or TIA had lower risk for early recur-
rent stroke than did patients with other stroke
subtypes. This study confirmed that crypto-
genic stroke and TIA are relatively common
events. The burden of atherosclerotic risk fac-
tors tends to be much lower in these patients.
The short-term prognosis for recurrent events
is more benign, but rates of death and disabil-
ity after cryptogenic stroke are similar to af-
ter other stroke subtypes. Those having had
cryptogenic events had a lower frequency
of co-morbid atherosclerotic disease, and a
lower risk of acute coronary events compared
with patients with events of known cause.
Likewise, patients with cryptogenic events
had lower long-term risk of new atrial fib-
rillation, and no excess prevalence of parox-
ysmal atrial fibrillation or minor-risk cardiac
abnormalities on baseline investigation. Lim-
itations of this study included the occasional
subjectivity associated with precise diagnosis
of a TIA, as well as the definition of what con-
stitutes a “complete” investigation of all pos-
sible causes of a cerebrovascular event. Sub-
mitted by David S. Williams, MD
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