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ABSTRACT & COMMENTARY

Vaping and Severe Acute Pneumonitis
By Stan Deresinski, MD, FACP, FIDSA
Clinical Professor of Medicine, Stanford University

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

SYNOPSIS: As of Oct. 1, 2019, 1,080 cases of lung injury possibly related to vaping have been reported to the CDC. Evidence to date 
suggests the illness is a form of acute lipoid pneumonia likely related to inhalation of lipid materials.

SOURCES: Davidson K, Brancato A, Heetderks P, et al. Outbreak of electronic-cigarette-associated acute lipoid pneumonia - North 
Carolina, July-August 2019. MMWR Morb Mortal Wkly Rep 2019;68:784-786.

Schier JG, Meiman JG, Layden J, et al. Severe pulmonary disease associated with electronic-cigarette–product use - interim guidance. 
MMWR Morb Mortal Wkly Rep 2019;68:787-790.

Five patients presented to two North Carolina 
hospitals in July and August 2019 with severe 
pneumonitis that progressed to hypoxemic respi-

ratory failure. Each had been “vaping,” using vaping 
pens and/or e-cigarettes with refillable chambers or 
interchangeable cartridges filled with tetrahydrocan-
nabinol concentrates or oil that had been purchased 
“on the street.”

The patients complained of worsening dyspnea, nau-
sea, vomiting, abdominal discomfort, and fever, and 
all exhibited peripheral blood neutrophil-predominant 
leukocytosis. They received empiric antibiotics recom-
mended for treatment of community-acquired pneu-
monia, but tests for microbiological etiologies proved 

negative. Chest CT revealed infiltrates that were mostly 
basilar with ground glass opacities and tree-in-bud 
patterns. While no microbial etiology was identified 
on evaluation of bronchoalveolar lavage fluid, stain-
ing of cytological specimens with Oil Red O allowed 
visualization of lipid-laden macrophages. Rapid clinical 
improvement occurred after administration of methyl-
prednisolone, and only one patient required intubation 
and mechanical ventilation. All five survived.

These cases are among the wave of reported cases of 
severe pulmonary disease associated with electronic 
cigarette product use in the United States; more than 
1,000 cases were reported by 48 states and one U.S. 
territory as of Oct. 1, 2019. The clinical presentation 
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and course of these cases appear to be gener-
ally compatible with that of the five North 
Carolina cases described earlier. Lipid-laden 
macrophages from cytological specimens 
also have been identified in several (but not 
all) of these cases, contributing to the belief 
that the illness represents a form of exog-
enous lipoid pneumonia. In addition, many 
patients appear to have responded similarly 
to corticosteroid therapy.

 COMMENTARY
Electronic cigarette devices produce an aero-
sol that may contain a variety of chemicals 
depending on what is placed in the chamber, 
such as nicotine or THC and associated 
oils, but also other substances. The finding 
of lipid-laden macrophages on cytologi-
cal specimens from the respiratory tract of 
several cases, together with an inability to 
identify an infectious etiology, is compatible 
with a diagnosis of lipoid pneumonia result-
ing from inhalation of lipids.

Most cases of exogenous lipoid pneumo-
nia, which, at least in its chronic form is 
considered to result from a foreign body 
reaction to fat, have an insidious onset and 
chronic course, unlike that seen in the cases 
discussed here. However, the potential for 
massive inhalation with the use of vaping 
devices could account for the more acute 
presentations of the current cases. The 
inhaled lipid possibly responsible for this 
illness remains uncertain, but one, vitamin 
E acetate, has been identified in many, but 
not all vaping samples from cases tested so 
far. The CDC warns that until the definitive 
cause of these illnesses is determined, no one 
should use e-cigarettes or vaping products 
that contain THC. Further, independent 
of this continuing investigation, e-cigarette 
users should not acquire these products off 
the street and should not modify or add sub-
stances not intended by the manufacturer to 
any product. For more information, please 
visit this resource: http://bit.ly/2IuVgPR.  

ABSTRACT & COMMENTARY

Blood Pressure Targets  
in the Elderly
By Michael Crawford, MD
Professor of Medicine, Associate Chief for Education, Division of Cardiology, University  
of California, San Francisco

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

SYNOPSIS: The authors of a large population study found that reducing blood pressure to < 140/90 mmHg 
is associated with increased mortality, and mortality was highest in those with previous cardiovascular events 
and age > 80 years.

SOURCES: Douros A, Tölle M, Ebert N, et al. Control of blood pressure and risk of mortality in a cohort  
of older adults: The Berlin Initiative Study. Eur Heart J 2019;40:2021-2028.

Ewen S, Mahfoud F, Böhm M. Blood pressure targets in the elderly: Many guidelines, much confusion.  
Eur Heart J 2019;40:2019-2031.

Optimal blood pressure (BP) in elderly 
hypertensive patients is controversial, 

partly because there are few randomized 
trials that have included subjects 75 years 
of age or older. Investigators from the 
Berlin Initiative Study (BIS), an ongoing 
prospective, observational study of eligible 
Berlin residents ≥ 70 years of age, tested the 
hypothesis that BP values < 140/90 mmHg 
during treatment of hypertension would 
reduce all-cause mortality. Since the focus 
of the BIS was renal function, those with 
a kidney transplant or on dialysis were 

excluded. Douros et al investigated a sub-
group treated for hypertension from 2009 
until 2011 and followed through 2016. BP 
values were the mean of two office mea-
surements within 10 minutes after patients 
were seated quietly for five minutes. Among 
2,069 BIS subjects, 79% were treated for 
hypertension at baseline. Of these, 39% 
registered BP values < 140/90 mmHg, and 
61% registered higher pressures. Antihy-
pertensive treatment consisted of diuretics 
in 60% of subjects, beta-blockers in 59%, 
ACE inhibitors in 50%, calcium antagonists 

mailto:customerservice@reliasmedia.com
http://bit.ly/2IuVgPR
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in 34%, and ARBs in 30%. Combination therapy was 
noted in 69%.

After a median follow-up of 73 months, all-cause 
mortality was highest in the normalized BP group 
(lower than 140/90 mmHg): 60 vs. 49 per 1,000 
person years; adjusted hazard ratio (HR), 1.26; 95% 
confidence interval (CI), 1.04-1.54. A subgroup analysis 
showed that the mortality risk was highest in the 
normalized BP group, particularly for those patients 
with previous cardiovascular events vs. those without 
(98 vs. 64 per 1,000 person years; HR, 1.61; 95% 
CI, 1.14-2.27) and in those > 80 years of age (102 vs. 
78 per 1,000 person years; HR, 1.40; 95% CI, 1.12-
1.74). Using a BP cutoff of < 150 in the octogenarians 
attenuated the risk (HR, 1.21). Also, if normalized BP 
was changed to < 130, mortality risk increased further 
(HR, 1.42), which was statistically significant at all 
values < 125.

The authors concluded that reducing BP to lower than 
140/90 mmHg in elderly patients or in those with 
previous cardiovascular (CV) disease is associated with 
increased mortality.

 COMMENTARY
The SPRINT-Senior, the VALISH, and JATOS 
randomized, controlled trials of BP-lowering in elderly 
patients with hypertension all demonstrated the 
superiority of lower than 120 mmHg compared to 
< 140 mmHg.1-3 However, the generalizability of the 
studies has been questioned due to their strict inclusion 
criteria. For example, SPRINT excluded patients with 
prior stroke, heart failure, diabetes, and dementia. It 
has been estimated that only about one-third of elderly 
Americans would qualify for the SPRINT trial. Also, 
these randomized, controlled trials included a relatively 
short follow-up period; SPRINT was three years.

In contrast, the BIS study was large, there were few 
exclusion criteria, and the median follow-up was six 
years. Also, in addition to adjusting for comorbidities, 
BIS was adjusted for terminal decline using a one-year 
lag. Of course, it was an observational study, and there 
could have been unmeasured confounders that affected 
the results. For example, other than prior myocardial 
infarction, Douros et al did not include specific data on 
coronary artery disease, nor did they include cause of 
death information. Perhaps the biggest weakness was 
that BP was only measured at intake into the study.

Nevertheless, the results of the BIS study are in line with 
other observational studies from the United Kingdom 
and China with shorter follow-up periods, as well as 
the older HYVET study, which showed that a target 
of < 150 mmHg was superior to < 160 mmHg after a 
short follow-up of 1.8 years.4 The main findings from 
the BIS study were that the 26% increase in the risk of 

all-cause mortality with BP < 140 mmHg was mainly 
driven by the BP < 130 mmHg subgroup, in addition to 
the increased risk in those age > 80 years and the 61% 
increase in those with known CV disease. There seems 
to be some equipoise in the 70- to 79-year-old group, 
where the < 140 mmHg target was neutral regarding 
mortality. When these nuances are considered, it may 
be reasonable to conclude that a BP target of < 140 
mmHg is acceptable for those age 60 to 80 years. This 
would be in line with the recent European Society 
of Cardiology (ESC) guidelines (2018) but not the 
American Heart Association/American College of 
Cardiology (AHA/ACC) guidelines (2017).5,6 In those 
older than 80 years of age, the ESC moves to less than 
160 mmHg, while the AHA/ACC stays at lower than 
130 mmHg.

The real issue is discovering the driving pressure 
needed for optimal organ perfusion in the elderly. 
This probably depends on the individual. Ideally, 
one would consider the patient’s biological age, 
comorbidities, and fitness to decide on what should 
be the optimal BP target. In those with clear vascular 
disease, higher thresholds for treatment makes sense, 
whereas healthy, fit elderly individuals may benefit 
from a lower target. Also, it is recommended that the 
introduction of antihypertensive medications and their 
uptitration should be handled more cautiously in the 
elderly, with particular attention paid to frailty. Frail 
individuals are going to be more prone to hypotension, 
syncope, and falls. Thus, in patients > 60 years of age, 
antihypertensive therapy should be more individualized 
rather than following strict BP targets.  
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ABSTRACT & COMMENTARY

Amyloid, Tau, Neurodegeneration Diagnostic 
Framework to Predict Memory Decline  
Before the Onset of Dementia
By Makoto Ishii, MD, PhD
Assistant Professor of Neuroscience and Neurology, Feil Family Brain and Mind Research Institute, Department  
of Neurology, Weill Cornell Medical College

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

SYNOPSIS: In a population-based longitudinal study of older individuals without dementia, the inclusion of imaging biomarkers for amyloid, 
tau, and neurodegeneration modestly improved the ability to predict memory decline compared to a model that only used clinical data and 
APOE genotype.

SOURCE: Jack CR Jr, Wiste HJ, Therneau TM, et al. Association of amyloid, tau, and neurodegeneration biomarker profiles with rates of 
memory decline among individuals without dementia. JAMA 2019;321:2316-2325.

For more than 100 years, Alzheimer’s disease (AD) 
could be diagnosed definitively only by postmortem 

histopathological confirmation of amyloid-beta plaques 
and tau neurofibrillary tangles. With the recent develop-
ment of cerebrospinal fluid (CSF) immunoassays and 
PET tracers specific for amyloid-beta and tau, it is pos-
sible to detect these neuropathological hallmarks in vivo 
before the onset of dementia. By using specific cutpoints, 
an individual can be classified as abnormal (+) or normal 
(-) for amyloid (A), tau (T), or neurodegeneration (N). 
A diagnostic framework based on the AT(N) biomarker 
profile has been constructed that biologically defines 
AD by pathological changes in A, T, and N. However, 
it is unknown if the biological information obtained 
by the AT(N) profile would be clinically meaningful. 
For example, in predementia individuals, it is unclear if 
memory decline varies by the AT(N) profiles or if the use 
of AT(N) profiles would improve the ability to predict 
memory decline.

Some of the originators of the AT(N) framework 
sought to address these questions by examining 480 
nondemented subjects enrolled in the Mayo Clinic 
Study of Aging, a population-based investigation of 
cognitive aging in a geographically defined population 
of Olmsted County, MN, with a median follow-up of 
4.8 years (interquartile range [IQR], 3.8-5.1). Amyloid 
PET, tau PET, and MRI measures of cortical thickness 
were obtained at baseline to evaluate for A, T, and 
N, respectively. The primary outcome was a numeric 
memory composite score based on three delayed recall 
memory tests. Age, sex, education, APOE genotype, and 
a composite cardiovascular and metabolic conditions 
(CMC) score were used as variables for the clinical 
prediction model.

Of 480 subjects, 99% of study participants were self-
reported white, and 44% were women. For the AD 

biomarker profiles, there were a total of 140 A-T-(N)-, 
33 A-T+(N)-, 81 A-T-(N)+, 22 A-T+(N)+, 54 A+T-(N)-, 
24 A+T+(N)-, 69 A+T-(N)+, and 57 A+T+(N+) subjects. 
The A+T+(N)+ group was older, with a median age of 
83 years (IQR, 76-87) compared to the median age of 
67 years (IQR, 65-73) for the A-T-(N)- group. Ninety-
two percent of study participants were cognitively un-
impaired, with the A+T+(N)+ group showing the largest 
proportion of mild cognitive impairment (30%). The 
proportion of APOE E4 carrier was greater among the 
four A+ groups compared to the four A- groups (40% 
vs. 21%; P < 0.001). 

In the clinical prediction model, age and APOE E4 status 
were significantly associated with a faster rate of mem-
ory decline, but sex, education, and CMC score were 
not. Adding the AT(N) biomarker model to the clinical 
prediction model led to a relatively small but statistically 
significant improvement in predicting memory decline 
(likelihood ratio test P < 0.001, with R2 increasing from 
0.26 to 0.31). Furthermore, the A+T+(N)+, A+T+(N)-, 
and A+T-(N)+ groups experienced the fastest rates of 
memory decline compared to the other five groups  
(P = 0.002). Finally, an estimated 46% of memory 
decline in older predementia individuals was associated 
with abnormal AT(N) biomarker profile.

 COMMENTARY
Despite the increasing use of AD biomarkers in research, 
the AT(N) classification remains a research construct 
that requires clinical validation. This important study by 
Jack et al is the first to use longitudinal clinical outcomes 
to examine the association of the AT(N) classification 
system with memory decline in a relatively large number 
of predementia individuals. As predicted, the A+T+(N+) 
group included the highest proportion of mild 
cognitive impairment, and those groups with the worst 
pathological changes A+T+(N+), A+T+(N-), A+T-N(+) 
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experienced the fastest rate of memory decline. 
These results appear to validate the AT(N) profile as 
an appropriate framework for classifying and risk-
stratifying predementia individuals. However, adding 
AT(N) profiles led to only a modest improvement in the 
ability to predict memory decline, which, as the study 
authors noted, is of uncertain clinical importance.

Additional study limitations are worth noting. First, 
the AT(N) profile used strict cutpoints, which may be 
challenging to define, as these measures are part of a 
natural continuum. Second, the clinical prediction model 
that was used did not incorporate cognitive measures. 
It is unclear if the modest gains in predicting memory 
decline made with the addition of AT(N) biomarkers 
would be reduced further using cognitive measures, 
which are common in clinical practice and significantly 
less expensive than imaging biomarkers. Third, it is 
unknown whether the findings from this study can be 

generalized to other biomarkers (e.g., CSF) or to more 
diverse populations. Despite these limitations, the find-
ings from this study not only advance our fundamental 
understanding of AD but suggest an important role that 
AT(N) biomarker profiles could play in future clinical 
trials. A major limitation of past trials was the inability 
to identify those individuals with mild or no cognitive 
symptoms who carried the highest risk for memory 
decline. It is plausible that past clinical trials failed in 
part because of the inclusion of subjects who ended up 
experiencing modest memory decline during the short 
study period. This would make it difficult to discern any 
significant benefit from an intervention. By stratifying 
individuals to the different AT(N) biomarker profiles, 
investigators conceivably could better prognosticate 
and target cognitively intact or mildly impaired subjects 
with the highest risk for memory decline, which would 
significantly increase the chance for successfully finding 
an effective therapy for AD.  

BRIEF REPORT

After Ischemic Stroke Related to Atrial  
Fibrillation, Direct Oral Anticoagulants  
Are Superior to Vitamin K Antagonists
By Matthew M. Fink, MD
Louis and Gertrude Feil Professor and Chair, Department of Neurology, Associate Dean for Clinical Affairs, NYP/Weill 
Cornell Medical College

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

SOURCE: Seiffge DJ, Paciaroni M, Wilson D, et al. Direct oral anticoagulants versus vitamin K antagonists after recent ischemic stroke in 
patients with atrial fibrillation. Ann Neurol 2019;85:823-834.

Oral anticoagulation is effective in preventing 
ischemic stroke and systemic embolism in patients 

with atrial fibrillation. For many years, vitamin K 
antagonists were the only oral agents available, but there 
are now several direct oral anticoagulants, including the 
thrombin inhibitor dabigatran and factor Xa inhibitors 
apixaban and rivaroxaban. Direct oral anticoagulants 
have demonstrated at least as much efficacy as warfarin, 
with a lower risk of intracerebral hemorrhage. However, 
investigators of these medications have allowed long 
delays following acute ischemic stroke before the 
medications were started. Seiffge et al investigated the 
benefits and risks of early anticoagulation following 
acute ischemic stroke, and compared the effects of direct 
oral anticoagulants vs. vitamin K antagonists.

The investigators performed a meta-analysis by 
analyzing individual patient data from seven prospective 
cohort studies. Patients were included if they presented 
with atrial fibrillation and a recent cerebral infarct less 

than three months before starting oral anticoagulation, 
with a minimum follow-up of three months. They 
analyzed the association between the type of 
anticoagulation, direct oral anticoagulant vs. vitamin 
K antagonist, with the primary composite endpoint of 
recurrent ischemic stroke, intracerebral hemorrhage, or 
mortality, using a Cox proportional hazards regression 
model.

The investigators included 4,912 patients, with a median 
age of 78 years, 47.5% women, and median National 
Institutes of Health stroke scale score of 5, with 45.9% 
of patients receiving vitamin K antagonist and 54.1% of 
patients receiving direct oral anticoagulants. The median 
time from the ischemic event to starting medication 
was five days for all medications. In follow-up, there 
were 262 acute ischemic strokes, for a rate of 4.4% per 
year; 71 intracranial hemorrhages, for a rate of 1.2% 
per year; and 439 deaths, or 7.4% every year during a 
follow-up of 5,970 patient-years. Compared to vitamin 
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K antagonists, the direct oral anticoagulation treatment 
was associated with a reduced risk for the composite 
endpoint (hazard ratio [HR], 0.82; P < 0.05) as well 
as a reduced intracerebral hemorrhage rate (HR, 0.42; 
P < 0.01). There was no difference between the two 

drug categories related to the risk of recurrent ischemic 
stroke or mortality. Overall, treatment with direct oral 
anticoagulants resulted in a reduced risk of experiencing 
poor clinical outcomes, primarily because of a lower risk 
of suffering an intracerebral hemorrhage.  

PHARMACOLOGY UPDATE

Semaglutide Tablets (Rybelsus)
By William Elliott, MD, FACP, and James Chan, PharmD, PhD
Dr. Elliott is Assistant Clinical Professor of Medicine, University of California, San Francisco.
Dr. Chan is Associate Clinical Professor, School of Pharmacy, University of California, San Francisco.

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

The FDA has approved the first oral glucagon-like 
peptide-1 (GLP-1) receptor agonist for the treat-

ment of type 2 diabetes mellitus (T2D). Semaglutide is 
a GLP-1 analog that has been marketed as an injectable 
since December 2017 (Ozempic). In the oral form, sema-
glutide is coformulated with an absorption enhancer, 
salcaprozate sodium (SNAC), to permit once-daily oral 
dosing. The FDA granted priority review. The drug will 
be marketed as Rybelsus.

INDICATIONS
Semaglutide is indicated as adjunct to diet and exercise 
to improve glycemic control in adults with T2D.1

DOSAGE
The starting dose is 3 mg once daily for 30 days.1 After 
30 days, increase the dose to 7 mg once daily. The dose 
may be increased to 14 mg once daily after 30 days (if 
additional glycemic control is needed). The dose should 
be taken (with no more than 4 oz of plain water) at least 
30 minutes before the first food, beverage, or other oral 
medications of the day. Semaglutide is available as 3 mg, 
7 mg, and 14 mg tablets.

POTENTIAL ADVANTAGES
Oral semaglutide is the first oral GLP-1 receptor agonist 
to be approved. It can be transitioned to subcutaneous 
injection easily (7 mg or 14 mg to 0.5 mg).1

POTENTIAL DISADVANTAGES
Oral semaglutide has low bioavailability (0.4%-1%), 
and requires optimal conditions for absorption. The oral 
form is dosed 7 to 14 times the subcutaneous dose on 
a mg basis and given daily instead of weekly. The drug 
should be taken on an empty stomach upon awakening 
with a sip of water (no more than 4 oz). Food should be 
eaten 30-60 minutes after taking oral semaglutide. The 
exposure of oral semaglutide decreases with increase 
in body weight (e.g., 129 kg vs. 56 kg).1 A higher dose 
(e.g., 14 mg) may be required for this population. The 
drug carries the same warnings and precautions as 
parenteral GLP-1 receptor agonists (e.g., risks of thyroid 

C-cell tumors, pancreatitis). Diabetic retinopathy was 
reported at a significantly higher rate than placebo (3% 
vs. 1.8%) in the cardiovascular trial for the injectable 
form.1 The most frequently reported adverse reactions 
(vs. placebo) were nausea (11-20% vs. 6%), abdomi-
nal pain (10-11% vs. 4%), diarrhea (9-10% vs. 4%), 
increase in amylase (10-13% vs. 0%), and increase in 
lipase (30-34% vs. 0%).1

COMMENTS
SNAC coformulated with semaglutide results in absorp-
tion of semaglutide across the gastric mucosa.2,3 The oral 
formulation (20-40 mg) produces nonsignificant differ-
ence reductions in HbA1c and weight loss as the 1 mg 
subcutaneous dose.4 Its efficacy was evaluated in numer-
ous studies as monotherapy and in combination with 
metformin, sulfonylureas, insulins, and thiazolidinedio-
nes. Rybelsus has been compared to the sodium-glucose 
cotransporter-2 (SGLT-2) inhibitors (empagliflozin and 
sitagliptin) as well as the GLP-1 receptor agonist liraglu-
tide. As monotherapy, semaglutide reduces HbA1c vs. 
placebo about 1% from a baseline of 8.0%.1,5 Sema-
glutide 14 mg daily plus metformin produced a greater 
reduction in HbA1c compared to empagliflozin 25 mg 
plus metformin (1.3 vs. 0.9 from a baseline of 8.1%).1,6 
Both 7 mg and 14 mg of semaglutide with metformin 
(and with or without a sulfonylurea) were more effec-
tive than sitagliptin 100 mg with the same combination 
(-1.0%, -1.3% vs. -0.8%).1,7 When combined with 
metformin or metformin plus SGLT-2 inhibitor, sema-
glutide was noninferior to liraglutide.1,8 Semaglutide was 
effective in patients with moderate renal impairment.1,9 
In subjects with cardiovascular, chronic kidney disease, 
or both, semaglutide did not increase the risk of major 
adverse cardiovascular outcomes compared to placebo 
(3.8% vs. 4.8%; i.e., noninferior to placebo).1,10

CLINICAL IMPLICATIONS
Oral semaglutide is the first oral formulation of a 
GLP-1 receptor agonist. As with other GLP-1 receptor 
agonists, it is not recommended as first-line therapy for 
patients not adequately controlled on diet and exercise. 
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The subcutaneous formulation has been shown to 
reduce major adverse cardiovascular events compared 
to placebo in subjects with established cardiovascular 
disease, chronic disease kidney disease, or both.11 The 
oral formulation did not reach this threshold, possibly 
due to a shorter follow-up time (15.9 months vs. 25.2 
months), lower rates of cardiovascular events in the 
placebo group (4.8% vs. 8.9%), and underpowered 
for superiority. Diabetic retinopathy-related adverse 
events were 7.1% for oral semaglutide vs. 6.3% for 
placebo (not statistically significant). The cost for oral 
semaglutide is $772.43 for a 30-day supply, similar to a 
four-week supply of the subcutaneous form.  
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• describe new findings in the differential diagnosis and treatment of various diseases;
• describe the advantages, disadvantages, and controversies surrounding the latest advances in the diagnosis 
  and treatment of disease;
• identify cost-effective treatment regimens;
• explain the advantages and disadvantages of new disease screening procedures.

Is It Safe to Stop Digoxin  
for Heart Failure?

Effects of Probiotics on Cognition and Fall Risk  
in Patients With Cirrhosis

1.  A large observational study of hypertension 
treatment to < 140/90 mmHg in older patients 
showed that mortality was highest in:
a. patients 70-79 years of age.
b. patients > age 80 years.
c. patients with no prior heart disease.
d. patients with systolic blood pressure  
< 160 mmHg.

2.  In the Jack et al study of the associations of 
amyloid (A), tau (T), and neurodegeneration 
(N) biomarker profiles in individuals without 
dementia, which was true?
a. Addition of AT(N) biomarker profile to 
a traditional clinical prediction model led 
only to a modest, statistically insignificant 
improvement in the prediction of memory 
decline.
b. Individuals with the worst pathological 
changes A+T+(N+), A+T+(N-), A+T-N(+) 
experienced the fastest rate of memory decline.

c. Age and APOE E4 status were not 
associated with faster rate of memory decline.
d. Approximately 90% of memory decline 
with older age was associated with abnormal 
AT(N) biomarker profile in predementia 
individuals.

3.  Direct oral anticoagulants have no advantages 
over oral vitamin K antagonists (warfarin).
a. True
b. False
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