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ABSTRACT & COMMENTARY

Influence of Sacubitril/Valsartan  
on 30-day Readmission After  
Heart Failure Hospitalization
By Harold L. Karpman, MD, FACC, FACP
Clinical Professor of Medicine, David Geffen School of Medicine at UCLA

Dr. Karpman reports no financial relationships relevant to this field of study.

SYNOPSIS: Compared with enalapril, treatment with sacubitril/valsartan is more effective in reducing 30-day readmissions for any cause 
following discharge from congestive heart failure hospitalization.

SOURCE: Desai AS, Claggett BL, Packer M, et al. Influence of sacubitril/valsartan on 30-day readmission after heart failure hospitaliza-
tion. J Am Coll Cardiol 2016;68:241-248.

Despite the development of effective medical 
therapy for the treatment of patients who 
experience congestive heart failure (CHF), 

such patients remain at high risk for recurrent 
rehospitalization within 30 days of discharge, and 
nearly 50% of patients are readmitted within six 
months.1,2 Since 2010, U.S. hospitals with higher-
than-expected risk-standardized readmission rates 
at 30 days are at risk for substantial financial pen-
alties as part of the Hospital Readmissions Reduc-
tion Program. Therefore, economists and clinicians 
alike welcome any therapeutic approach to reduc-
ing readmission rates.

The effect of the angiotensin receptor neprilysin 
inhibitor sacubitril/valsartan on CHF hospital 
admission rates was compared to enalapril in the 
PARADIGM-HF trial. In this randomized, double-
blind, prospective comparison study, subjects 
suffering from chronic CHF and presenting with an 
ejection fraction of < 40% (subsequently lowered 
to < 35%) received twice-daily drug therapy.4 Re-
searchers randomized 8,399 participants. Rates of 
hospital readmission were 17.8% in the sacubitril/
valsartan group, compared with 21% in enalapril-
assigned subjects.3
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n COMMENTARY
Nearly one in five CHF hospitalization 
events during the trial was followed by 
a repeat hospitalization within 30 days, 
of which more than 50% were related 
to recurrent CHF. Although the mecha-
nisms by which neprilysin inhibition may 
facilitate readmission reduction early 
after discharge following CHF hospi-
talization remains unclear, the findings 
further support the potential benefits of 
sacubitril/valsartan on slowing the clini-
cal progression of patients suffering from 
CHF after hospital discharge.

While the study results suggested that 
sacubitril/valsartan-treated patients 
experienced fewer any-cause readmission 
hospitalizations than the enalapril group, 
the data require more detailed analysis 
before drawing final conclusions. Addi-
tionally, the mechanisms by which nepri-
lysin inhibition may facilitate reduction 
in the readmission rates early after CHF 
hospitalization remain unclear. However, 
the data further support the potential 
benefits of this approach on slowing the 
clinical progression of patients surviving 
a CHF hospitalization. As the authors 
said, the apparent differences in readmis-
sion rates noted in the analysis could be 
attributed to clinical differences between 

the two treatment groups of patients 
who were hospitalized.

Desai et al suggested that the data 
demonstrating fewer all-cause and heart 
failure readmissions at 30 days in CHF 
patients with reduced ejection fraction 
following treatment with sacubitril/val-
sartan (compared to enalapril) provide 
additional rationale for the use of the 
drug combination not only in hospital-
ized patients but also in patients suf-
fering from chronic, symptomatic CHF 
with reduced ejection fraction.  n
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BRIEF REPORT

Integrative Treatment for Restless 
Legs Syndrome: What Does the 
Evidence Say?
By Ellen Feldman, MD
Altru Health System, Grand Forks, ND

Dr. Feldman reports no financial relationships relevant to this field of study.

SYNOPSIS: Medical evidence supports the use of physical activity and iron supplementation (for those with 
low serum ferritin) in patients presenting with restless legs syndrome.

SOURCE: Bega D, Malkani R. Alternative treatment for restless legs syndrome: An overview of the evidence 
for mind-body interventions, lifestyle interventions, and neutraceuticals. Sleep Med 2016;17:99-105.

Restless legs syndrome (RLS) is a 
neurologic disorder occurring in 

10-40% of adults. An uncomfortable 
sensation to move limbs while at rest and 
relief from symptoms with movement is 
pathognomonic of RLS; treatment is not 

as clear-cut. Use of conventional agents, 
such as benzodiazepines, dopamine ago-
nists, and anticonvulsants, often result in 
side effects and moderate efficacy. RLS 
disrupts sleep, increases daytime fatigue, 
and thereby affects quality of life; many 
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patients turn to integrative medicine for answers.

Bega and Malkani summarized and analyzed clinical 
trials involving non-conventional treatments for 
RLS. Reliable data support the following:

1. Increase physical activity to address RLS 
symptoms. The type and duration of activity and 
mechanism of action all need further study. Aerobic 
exercise with resistance training focused on lower 
limbs seems to be the most promising intervention 
in this category.

2. Supplement with oral iron for patients suffer-
ing from RLS who present with low serum ferritin 
levels (< 40-50 ng/mL) with or without anemia. Ad-
ditional studies are needed to identify iron formula-
tions and optimal duration of treatment. Oral iron 
supplements (typically 325 mg ferrous sulfate two 
times per day with vitamin C) can cause constipa-
tion; more concerning is the risk of anaphylaxis 
with infused iron. Dietary intervention to increase 
serum ferritin levels is not well studied in the treat-
ment of RLS.

3. Consider supplementation with vitamins E, C, 
and D. Data are unclear if levels should be checked 

routinely in RLS. One study compared 400 mg 
vitamin E, 200 mg vitamin C, and a combination 
of the two with placebo in hemodialysis patients 
with RLS. Although results look impressive for each 
intervention arm, short duration of the study and a 
limited number of participants leave clinicians with 
few conclusive recommendations.

Preliminary but non-conclusive studies on the 
following interventions warrant further investiga-
tion: yoga, acupuncture, compression devices, light 
therapy, cognitive therapy, valerian, and Chinese 
herbs.

CONCLUSION
Well-designed, robust, randomized, controlled trials 
are needed to better understand the role of alterna-
tive treatments and integrative techniques in caring 
for patients suffering from RLS. The interventions 
currently supported by sufficient numbers of valid 
medical studies are physical activity (especially aero-
bic exercise with lower limb resistance training) and 
supplemental iron when serum ferritin is low. Several 
other interventions show promise; future studies 
should clarify the role of these non-pharmaceuticals 
in treatment of RLS.  n

ABSTRACT & COMMENTARY

The Zoster Vaccine Rapidly Loses  
Effectiveness in Adults Over 60
By Richard R. Watkins, MD, MS, FACP
Associate Professor of Internal Medicine, Northeast Ohio Medical University; Division of Infectious Diseases, Cleveland 
Clinic Akron General Medical Center, Akron, OH

Dr. Watkins reports that he has received research support from Actavis.

SYNOPSIS: An observational study showed that while the shingles vaccine reduces the risk of herpes zoster, there is a major decline in 
effectiveness over just eight years in older adults.

SOURCE: Tseng HF, Harpaz R, Luo Y, et al. Declining effectiveness of herpes zoster vaccine in adults aged ≥ 60 years. Clin Infect Dis 
2016;213:1872-1875.

Administration of the herpes zoster (HZ)  
 vaccine to adults ≥ 60 years of age has been 

part of routine clinical practice since 2006, based 
on recommendations from the Advisory Committee 
on Immunization Practices (ACIP). But subsequent 
research has questioned the long-term effectiveness of 
the vaccine. Therefore, Tseng et al sought to clarify 
the amount of protection the HZ vaccine delivers for 
adults ≥ 60 years of age who were part of a large and 
diverse cohort.

Study participants were members of Kaiser 

Permanente Southern California and were identified 
through electronic medical records. There were two 
cohorts: 1) members who were vaccinated against 
HZ between 2007 and 2014 at the age of ≥ 60 years 
and 2) randomly sampled unvaccinated members 
≥ 60 years with similar demographics who were 
matched at a ratio of 3:1 to the vaccine cohort. 
Exclusion criteria included experiencing an episode 
of HZ one year prior and 30 days after the index 
date or being immunocompromised, which included 
HIV infection, hematologic malignancies, or taking 
immunosuppressive agents one year before the 
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index date. Vaccine effectiveness by follow-up year 
was estimated using 1-adjusted hazard ratio (HR).

The vaccinated cohort contained 176,078 members, 
and the unvaccinated cohort contained 528,234. 
There were 8.0 cases/1,000 person-years (95% 
confidence interval [CI], 7.8-8.2) of HZ in the 
vaccine group and 14.4 cases/1,000 person-years 

(95% CI, 14.2-14.6) in the unvaccinated group. 
Receiving the vaccine was associated with a reduced 
risk of HZ (adjusted HR, 0.51; 95% CI, 0.49-0.52). 
The effectiveness of the vaccine declined each year 
of follow-up; at one year, it was 68.7% effective 
(95% CI, 66.3%-70.9%) but by year eight, it was 
down to 4.2% (95% CI, -24% to 25.9%). The 
cumulative risk for developing HZ in the vaccinated 
group over the eight-year period was 7.0% vs. 
10.5% in the unvaccinated group (P < 0.05).

n COMMENTARY
This large study showed that the beneficial effect 
of the HZ vaccine declines rapidly, and after eight 
years seems to offer little protection. Nevertheless, 
receiving the vaccine was still better in terms of HZ 
protection than remaining unvaccinated. Therefore, 

the current recommendation that adults ≥ 60 years 
of age receive the HZ vaccine is still valid. But the 
study raised an important question: Should revac-
cination be considered, especially since increasing 
age heightens the risk for HZ? If so, what is the 
optimal interval? Thus, more studies are needed to 
determine an optimal re-dosing strategy. As Tseng et 
al mentioned, an investigational HZ vaccine seems 
to be more immunogenic in elderly individuals. Per-
haps this new vaccine might alleviate the need for 
re-dosing, leading to reduced costs and, hopefully, 
better protection against HZ. Modification of the 
current HZ vaccine to make it more immunogenic is 
another potential approach.

The size and diversity of the cohorts of this study 
was impressive, making the findings more generaliz-
able to the broader population. Also, investigators 
limited the analysis to subjects who were not lost to 
follow-up.

A weakness of the study is the observational design, 
which could have introduced selection bias due to 
unmeasured variables. Another is that the electronic 
data could have been incomplete or biased from 
misclassification.

One important outcome that was not measured in 
the study was the effectiveness of the vaccine in 
preventing post-herpetic neuralgia (PHN). It would 
be interesting to determine if there is a decline 
in the effectiveness of the vaccine over time in 
preventing PHN. However, as noted by the authors, 
ascertainment bias is a potential pitfall for such an 
investigation.  n

ABSTRACT & COMMENTARY

Association of Traumatic Brain Injury  
with Late-life Neurodegenerative Diseases
By Nitin K. Sethi, MD
Associate Professor of Neurology, Weill Cornell Medical College

Dr. Sethi reports no financial disclosures relevant to this field of study.

SYNOPSIS: This study analyzed pooled clinical and neuropathological data of older adults free of dementia from three prospective cohort 
studies and found that traumatic brain injury with loss of consciousness was associated with risk for Lewy body accumulation, Parkinson’s 
disease, and progression of Parkinsonism, but not dementia, Alzheimer’s disease, neuritic plaques, or neurofibrillary tangles.

SOURCE: Crane PK, Gibbons LE, Dams-O’Connor K, et al. Association of traumatic brain injury with late-life neurodegenerative condi-
tions and neuropathologic findings. JAMA Neurol 2016; Jul 11. doi: 10.1001/jamaneurol.2016.1948. [Epub ahead of print].

Traumatic brain injuries (TBI) are common and 
occur both in civilian and military settings. 

Short- and long-term sequelae of TBI include mo-

tor and sensory deficits as well as neuropsychiatric 
disorders. There is growing concern that repeated 
TBI, even milder forms (concussion), can lead to 

[This large study showed that the beneficial 

effect of the HZ vaccine declines rapidly, 

and after eight years seems to offer little 

protection.]
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chronic traumatic encephalopathy. Concern also has 
been raised about an increased risk of Alzheimer’s 
disease (AD), Parkinson’s disease (PD), and other 
dementias following TBI. Crane et al pooled clinical 
and neuropathological data from three prospec-
tive cohort studies (Religious Orders Study [ROS], 
Memory and Aging Project [MAP], and Adult 
Changes in Thought [ACT] study) to determine 
whether TBI with loss of consciousness (LOC) was 
associated with an increased risk for clinical and 
neuropathological findings of AD, PD, and other 
dementias. The ROS study enrolled older religious 
clergy from more than 40 groups across the United 
States; MAP enrolled older residents from Chicago-
area retirement facilities and subsidized housing, 
church groups, and social service agencies; and ACT 
enrolled older Seattle-area Group Health members. 
Of 7,130 participants (2,879 [40%] men; overall 
mean [SD] age, 79.9 years), 865 reported a history 
of TBI with LOC. In 45,190 person-years of fol-
low up, 1,537 incident cases of dementia and 117 
cases of PD were identified. TBI with LOC was not 
associated with incident dementia or AD. TBI with 
LOC greater than one hour was associated with 
incident PD (ACT study). TBI with any LOC was 
associated with progression of parkinsonian signs 
(ROS and MAP studies). Neuropathological find-
ings revealed an association of TBI with the pres-
ence of Lewy bodies (either in the substantia nigra 
and/or locus ceruleus or in the frontal or temporal 
cortex) and also cortical microinfarcts. The authors 
did not find associations between TBI with LOC 
and neurofibrillary degeneration or neuritic plaques. 
APOE genotype status did not affect the results of 

the study. Limitations of the study included lack of 
an ethnically diverse study population and failure to 
account for potential confounders, such as occupa-
tional history, smoking, physical activity, body mass 
index, risk taking, and alcohol intake.

n COMMENTARY
Physicians evaluating and treating patients with 
TBI frequently are asked to predict both short-term 
and long-term sequelae. The lack of a reliable and 
reproducible TBI biomarker (serum or cerebrospinal 
fluid) and its association with well-defined clinical 
and neuropathological measures of outcome makes 
the task more difficult. Recent studies have raised 
concerns about the association of multiple concus-
sions (mild TBI) with the development of chronic 
traumatic encephalopathy, especially in young, fit 
athletes competing in contact sports, such as boxing 
and football. The effect of TBI with LOC on the 
aging brain is less well known, with recent stud-
ies raising concern for neurodegenerative disorders 
such as AD, PD, as well as certain psychiatric disor-
ders. Future well-designed studies should assess the 
association of TBI with LOC against well-defined 
clinical and neuropathological measures of outcome 
at different points post-injury. A better understand-
ing of the pathophysiological process and individual 
traits that increase susceptibility to neurodegenera-
tive diseases following TBI are needed.1  n

REFERENCE
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PHARMACOLOGY UPDATE

Oxycodone HCl and Naltrexone HCl  
Extended-release Capsules (Troxyca ER)
By William Elliott, MD, FACP, and James Chan, PharmD, PhD
Dr. Elliott is Medical Director, Pharmacy, Northern California Kaiser Permanente, and Assistant Clinical Professor  
of Medicine, University of California, San Francisco. Dr. Chan is Pharmacy Quality and Outcomes Manager, Kaiser  
Permanente, Oakland, CA.

Drs. Elliott and Chan report no financial relationships relevant to this field of study.

The FDA has approved a new opioid agonist/
antagonist product featuring an abuse-deterrent 

property for the management of pain. This formula-
tion contain pellets of oxycodone, which surround 
sequestered naltrexone. It is marketed as Troxyca 
ER.

INDICATIONS
The combination oxycodone/naltrexone is indi-

cated for the management of pain severe enough to 
require daily, around-the-clock, long-term opioid 
treatment and for which alternative treatment op-
tions are inadequate.1

DOSAGE
The starting dose for opioid-naïve and opioid-non-
tolerant patients is 10 mg/1.2 mg every 12 hours.1 
Patients may be converted from other oxycodone 
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formulations at one-half the total daily dose as oxy-
codone/naltrexone every 12 hours. Detail is provid-
ed in the prescribing information to convert various 
oral opioids to oxycodone/naltrexone.

Oxycodone/naltrexone is available as capsules, each 
containing 10 mg/1.2 mg, 20 mg/2.4 mg, 30 mg/3.6 
mg, 40 mg/4.8 mg, 60 mg/7.2 mg, and 80 mg/9.6 
mg.

POTENTIAL ADVANTAGES
The formulation is expected to help patients reduce 
abuse when crushed and administered by oral and 
intranasal routes.1 After crushing the pellets, the 
sequestered naltrexone releases to counter the effect 
of oxycodone. This provides another oxycodone 
formulation with abuse-deterrent features and the 
addition of naltrexone. 

POTENTIAL DISADVANTAGES
While this formulation is expected to reduce abuse 
by oral and intranasal routes, it does not preclude 
oral abuse.1,2,3

COMMENTS
The efficacy of oxycodone/naltrexone was evalu-
ated in one randomized, double-blind, placebo-
controlled trial in subjects (both opioid-experienced 
and opioid-naïve) suffering from moderate-to-severe 
chronic low back pain.1 The study design was an 
enriched-enrollment with a randomized-withdrawal. 
Subjects were titrated to effect with oxycodone/
naltrexone in the open-label phase; afterward, there 
was a 12-week double-blind period. Those with ad-
equate pain control were randomized to a 12-week 
period to continue the drug or to placebo (blind 
taper of oxycodone/naltrexone).

Two hundred and eighty-one subjects made it to the 
withdrawal phase out of 410 that entered the titra-
tion phase (68.5%). Two-thirds (n = 188) completed 
the study. The average change in the weekly aver-

age pain intensity from baseline was statistically in 
favor of oxycodone/naltrexone over placebo.

In clinical abuse studies, non-dependent opioid 
abusers were randomized in three studies to assess 
the abuse potential of physical manipulation of the 
oxycodone/naltrexone.1,2 Generally, these abusers 
preferred crushed oxycodone over oxycodone/nal-
trexone and were less likely to use the latter again 
via oral, intranasal, or IV administration. The scores 
for preference for the drug and “take the drug 
again” were higher or at least numerically higher 
than placebo, which means abuse still is possible, 
particularly oral abuse.

CLINICAL IMPLICATIONS
The FDA encourages the development of these 
formulations to help combat the opioid epidemic. 
This product is not abuse-proof, and the FDA panel 
expressed concerns about approving a high-dose 
opioid product with limited abuse-deterrent proper-
ties and the potential for oral abuse.3 Although the 
agency recommended approval, the FDA also voted 
against the claim that the drug combination deters 
oral abuse. The drug’s manufacturer is required to 
conduct postmarketing studies to quantify the serious 
risks of misuse, abuse, and addiction associated with 
long-term use as well as predict opioid overdose and 
death.4 The cost of oxycodone/naltrexone was not 
available at the time of this review.  n
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[The combination oxycodone/naltrexone 

is indicated for the management of pain 

severe enough to require daily, around-

the-clock, long-term opioid treatment 

and for which alternative treatment 

options are inadequate.]
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Clinical Briefs
By Louis Kuritzky, MD

SPRINT: Celebrating  
Benefits for Older  
Patients

SOURCE: Williamson JD, Supiano MA, Apple-
gate WB, et al. Intensive vs standard blood pres-
sure control and cardiovascular disease outcomes 
in adults aged ≥ 75 years: A randomized clinical 
trial. JAMA 2016;315:2673-2682.

Hypertension experts and general-
ists alike consider the Systolic 

Blood Pressure Intervention Trial 
(SPRINT) a game changer. Despite 
the advice from Eighth Joint National 
Committee that lowering blood pres-
sure to < 140/90 mmHg was sufficient 
for most non-senior adults, the ques-
tion of whether lower is better was 
never believed to have been adequately 
clarified. SPRINT determined that 
aiming for a systolic blood pressure 
of < 120 mmHg provided signifi-
cant reductions in cardiovascular 
and all-cause mortality compared to 
“traditional” blood pressure goals (< 
140 mmHg systolic blood pressure) 
in hypertensive non-diabetic adults. 
SPRINT also was large enough (n = 
9,361) and included a sufficient num-
ber of patients > 75 years of age (n = 
2,636) to make meaningful commen-
tary about benefits in that specific age 
demographic.

After a median of 3.14 years follow-
up in patients > 75 years of age 
(mean age = 80 years), major adverse 
cardiovascular events fell by approxi-
mately one-third in the intensively 
treated group, as was all-cause mortal-
ity, without incurring excess serious 
adverse events.

SPRINT is not the first clinical trial to 
confirm benefits of treating hyperten-
sion in super-seniors. The Hyperten-
sion in the Very Elderly Trial (HYVET; 
mean age = 83 years) ended early due 
to the important mortality reductions 
observed in treated seniors attribut-
able to blood pressure control. Using 
available knowledge, age should not 
be considered a barrier to seeking 
good blood pressure control.  n

Updates on the  
USPSTF Colorectal  
Cancer Screening  
Recommendations

SOURCE: US Preventive Services Task Force. 
Screening for colorectal cancer: US Preventive 
Services Task Force recommendation statement. 
JAMA 2016;315:2564-2575.

In accordance with previous recom-
mendations, the United States Preven-

tive Services Task Force still endorses 
colorectal cancer (CRC) screening in 
adults 50-75 years of age. For patients 
> 75 years of age, the decision has to 
be individualized, especially for those 
who have not received screening as 
recommended earlier in life.

Because of a lack of studies demon-
strating particular advantage of one 
CRC screening method over another in 
head-to-head comparison trials, each 
of the recommended methods has to 
be evaluated on its own merits and 
tolerability. Taking that into consider-
ation, it appears that of the nine CRC 
screening methods evaluated (including 
flexible sigmoidoscopy, fecal immuno-
chemical stool testing, colonoscopy, 
CT colonography, etc.), each provides 
a substantial increase in life expectan-
cy, with a very small margin of greater 
efficacy for colonoscopy.

Any harms related to CRC screening 
generally are associated with colonos-
copy, whether it is used as the primary 
screening method or in follow-up of 
another screening method. Overall, ei-
ther colonic perforation or major intes-
tinal bleeding occurs in approximately 
1/1,000 colonoscopies. In conjunc-
tion with previous American Cancer 
Society recommendations, rather than 
focus on particular advantages of one 
screening method vs. another (since 
all interventions improve outcomes, 
and demonstrated differences appear 
to be modest), it is more important to 
identify a screening method the patient 
will endorse than debate any between-
method differences in efficacy.  n

Predicting Opioid Abuse 
and Dependence

SOURCE: Ciesielski T, Iyengar R, Bothra A, et al. 
A tool to assess risk of de novo opioid abuse or 
dependence. Am J Med 2016;129:699-705.

In an era in which opioid overdose 
has outstripped auto accidents as a 

cause of mortality in adults ≤ 45 years 
of age in many states, it is critical to 
learn how to better identify patients 
at risk of opioid addiction, abuse, and 
dependence. There already are several 
screening tools for opioid misuse avail-
able to clinicians such as the Opioid 
Risk Tool and the Screener and Opioid 
Assessor for Patients in Pain; however, 
patients who are willing to be untruth-
ful and hide their risk factors render 
such tools meaningless.

Ciesielski et al retrospectively studied 
a large sample from a health insurance 
database (n = 649,851), from which 
the authors identified 2,067 cases of 
opioid abuse or dependence. Predic-
tors for abuse or dependence include 
younger age, chronic opioid use, 
psychiatric history, abuse of nonopioid 
substances, alcohol abuse, smoking, 
use of high morphine doses, receiv-
ing prescriptions from more than one 
source or pharmacy, male gender, and 
South or Midwest residence.

Most of the risk factors for abuse/
dependence identified through this 
database have been identified and used 
by earlier established risk screeners. 
Because this was a retrospective analy-
sis, whether utilizing a risk stratifica-
tion tool comprised of all 12 risk 
factors noted in this population would 
improve risk prediction remains to be 
determined.  n
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How Much More Physical Activity Helps Patients 
Avoid Chronic Diseases?

Screening for Coronary Artery Disease 
Is Underused in Heart Failure

1.  In the Desai et al study, results suggest 
that sacubitril/valsartan-treated patients 
experienced fewer any-cause readmission 
hospitalizations than the enalapril group.

a. True

b. False

2.  Which of the following statements is true 
regarding restless legs syndrome (RLS)?

a. RLS typically occurs when a person is 
overactive and fatigued; often symptoms are 
relieved by rest.

b. Medical evidence supports the use of iron 
supplements in RLS only when a patient has 
low serum ferritin levels (< 40-50 ng/mL) 
with or without anemia.

c. RLS, while unpleasant, does not typically 
interfere with daytime functioning.

d. Medical evidence supports the use of 
exercise, lower limb resistance training, and 
iron supplementation in patients with RLS 
regardless of serum iron level.

3.  Which of the following statements about the 
association of traumatic brain injury (TBI) 
with late-life neurodegenerative diseases is 
most true?

a. TBI is not associated with late-life 
neurodegenerative diseases.

b. TBI with loss of consciousness is associated 
with risk for Lewy body accumulation, 
progression of Parkinsonism, and Parkinson’s 
disease, but not dementia, Alzheimer’s 
disease, neuritic plaques, or neurofibrillary 
tangles. 

c. TBI is associated with late-life Alzheimer’s 
disease.

d. TBI with loss of consciousness has no 
neurological sequelae. 
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