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ABSTRACT & COMMENTARY

Empiric Anti-MRSA Therapy in Pneumonia 
May Not Always Be a Good Idea
By Dean L. Winslow, MD, FACP, FIDSA, FPIDS
Professor of Medicine, Division of General Medical Disciplines, Division of Infectious Diseases and Geographic 
Medicine, Stanford University School of Medicine

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

SYNOPSIS: In a retrospective cohort study, empiric anti-methicillin-resistant Staphylococcus aureus treatment was not associated with a 
reduction in mortality in any subgroup of patients studied and appeared to cause harm in many.

SOURCE: Jones BE, Ying J, Stevens V, et al. Empirical anti-MRSA vs standard antibiotic therapy and risk of 30-day mortality in patients 
hospitalized for pneumonia. JAMA Intern Med 2020; Feb 17. doi: 10.1001/jamainternmed.2019.7495. [Epub ahead of print].

Investigators conducted a retrospective, multi-
center cohort study of all hospitalizations in 
which patients received anti-methicillin-resistant 

Staphylococcus aureus (MRSA) or standard therapy 
for community-acquired pneumonia (CAP) in the 
Veterans Health Administration healthcare system 
from Jan. 1, 2008, to Dec. 31, 2013. Subgroups of 
patients analyzed included those with intensive care 
unit (ICU) admission, MRSA risk factors, positive 
results of a MRSA surveillance test, and positive re-
sults of a MRSA admission culture. Among 88,605 
hospitalized patients (86,851 men; median age, 70 
years), empirical anti-MRSA therapy was adminis-
tered to 33,632; 8,929 patients (10%) died within 

30 days. Compared with standard therapy alone, in 
a weighted propensity score analysis, empirical anti-
MRSA therapy plus standard therapy was signifi-
cantly associated with an increased adjusted risk of 
death (adjusted risk ratio [aRR], 1.4), kidney injury 
(aRR, 1.4), more secondary Clostridioides difficile 
infections (aRR, 1.6), more vancomycin-resistant 
Enterococcus spp. infections (aRR, 1.6), and more 
secondary gram-negative rod infections (aRR, 1.5). 
The authors found similar associations between us-
ing anti-MRSA therapy and 30-day mortality (aRR, 
1.6), and among patients admitted to the ICU (aRR, 
1.3), with a high risk for MRSA (aRR, 1.2), and 
with MRSA detected on surveillance testing (aRR, 
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1.6). There was no significant favorable 
association between empirical anti-MRSA 
therapy and death among patients with 
MRSA detected on culture (aRR, 1.1).

 COMMENTARY
This was an interesting study that cer-
tainly casts doubt on the current widely 
accepted practice of administering empiric 
anti-MRSA therapy to a large percentage 
of patients admitted to the hospital with 
CAP, especially elderly patients, those 
recently (or remotely) hospitalized, and 
patients coming from skilled nursing fa-
cilities. Although this study certainly fea-
tured a robust sample size, I cannot help 
but think one of the reasons this retro-
spective study appeared to show “harm” 
from empiric anti-MRSA therapy is that 
some subtle factors influenced clinicians 
to preferentially prescribe empiric anti-
MRSA therapy to sicker patients. The fact 
that even those who tested positive for 
MRSA and those who returned a positive 

MRSA surveillance screening test did not 
benefit from empiric anti-MRSA therapy 
is particularly counterintuitive. This may 
be related to the relatively poor positive 
predictive value of isolation of S. aureus 
from expectorated sputum and can reflect 
oropharyngeal colonization rather than 
the etiologic agent of the pneumonia. 

Although there were limitations (which 
the authors acknowledged), the results 
should seriously call into question the 
common practice of administering em-
piric anti-MRSA therapy to most patients 
with CAP. Not only did most patients fail 
to benefit, but many were harmed by this 
practice. 

Clearly, clinicians need better diagnostic 
tests for rapidly determining the etiol-
ogy of CAP. Of course, both new and old 
anti-MRSA antibiotics should be studied 
in well-designed, prospective, randomized 
trials.  

ABSTRACT & COMMENTARY

For Knee Arthritis: Physical  
Therapy or the Needle?
By Seema Gupta, MD, MSPH
Clinical Assistant Professor, Department of Family and Community Health, Joan C. Edwards 
School of Medicine, Marshall University, Huntington, WV

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

SYNOPSIS: In a small, randomized, controlled trial of patients with knee osteoarthritis, those who received 
physical therapy reported less pain and functional disability at one year than those who received one or more 
glucocorticoid intra-articular injections.

SOURCE: Deyle GD, Allen CS, Allison SC, et al. Physical therapy versus glucocorticoid injection for 
osteoarthritis of the knee. N Engl J Med 2020;382:1420-1429.

Knee osteoarthritis (KOA) is the most  
 prevalent form of arthritis and a 

common cause of disability, the incidence 
of which increases with age. In the 
United States, KOA affects between 7% 
and 33% of the population.1 Often, 
a comprehensive management plan 
for KOA may include educational/
behavioral training (including weight 
loss when applicable), psychosocial 
techniques, and physical interventions, as 
well as topical, oral, and intra-articular 
medications. Physical therapy is one of 
the most important nonpharmacological 
KOA treatments. It is cost-effective 

and safe, with demonstrated efficacy in 
reducing the need for pain medication 
and improving knee function.2 When 
it comes to less knee pain, high-quality 
evidence indicates exercise therapy 
can provide short-term benefits that 
can be sustained between two and six 
months after a patient ends formal 
treatment.3 Interestingly, the magnitude 
of this treatment effect has been found 
to be similar to estimates reported for 
nonsteroidal anti-inflammatory drugs. 
However, evidence also indicates lifestyle 
counseling and physical therapy may be 
underused in these patients. Meanwhile, 

mailto:customerservice@reliasmedia.com
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pain medication prescriptions are on the rise.4 While 
intra-articular glucocorticoids injections are used as 
a common primary treatment for pain relief in KOA, 
whether there are clinically important benefits of 
intra-articular corticosteroids after one to six weeks 
remains uncertain.5 There also are no clear data to 
recommend use of glucocorticoid injections as an 
add-on to physical therapy.

To compare their relative efficacy, Deyle et al com-
pared physical therapy to glucocorticoid injections 
for KOA patients in a U.S. military health system 
primary care setting. The authors randomly assigned 
156 patients with symptomatic and radiographic 
OA in one or both knees to receive a glucocorticoid 
injection or to undergo physical therapy over 12 
months. The mean age was 56 years, and the primary 
outcome was the total score on the Western Ontario 
and McMaster Universities Osteoarthritis Index 
(WOMAC; scores range from 0-240. The higher the 
score, the worse the stiffness, pain, and function). 

Patients who underwent physical therapy reported 
less pain and functional disability after one year than 
those who received a glucocorticoid injection. The 
mean baseline WOMAC scores in the glucocorticoid 
injection group were 108.8 ± 47.1. In the physical 
therapy group, the mean baseline WOMAC scores 
were 107.1 ± 42.4. After one year, the mean scores 
declined to 55.8 ± 53.8 in the injection group and 
to 37.0 ± 30.7 in the therapy group (mean between-
group difference, 18.8 points; 95% confidence inter-
val, 5.0-32.6).

 COMMENTARY
Not surprisingly, physical therapy provided better 
benefits vs. glucocorticoid injections. The implication 
is as simple as it is clear: Patients with KOA should 
be referred for physical therapy as the first step. 
Intra-articular injections may play a role in acute 
exacerbations but should not be considered as a sub-
stitute for a robust physical therapy program. In fact, 
this approach is not only likely to produce immedi-
ate and lasting benefits, it may even avert using pain 
medications on some occasions. Aligning payment 
incentives also may go a long way to change clini-
cian behavior to ensure patients are receiving the best 
evidence-based care for a common problem.  
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ABSTRACT & COMMENTARY

Heart Failure Confers Increased Risk  
of Venous Thromboembolic Events
By Jamie L. W. Kennedy, MD, FACC
Associate Professor, Division of Cardiology, Advanced Heart Failure & Transplant Cardiology, University of California, 
San Francisco

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

SYNOPSIS: In the Atherosclerosis Risk in Communities (ARIC) cohort, incident heart failure hospitalization with either preserved or 
reduced ejection fraction was associated with long-term increased risk of venous thromboembolic events.

SOURCE: Fanola CL, Norby FL, Shah AM, et al. Incident heart failure and long-term risk for venous thromboembolism. J Am Coll Cardiol 
2020;75:148-158.

Heart failure (HF) is recognized as a risk factor 
for a venous thromboembolic event (VTE), 

although the magnitude of this risk is not well-
defined. Hospitalized HF patients routinely receive 
prophylactic measures, either pharmacological 
or mechanical. It is rare to continue prophylaxis 

following discharge, although a sizable number 
of HF patients are chronically anticoagulated for 
indications such as atrial fibrillation. Fanola et al 
sought to understand the risk of VTE conferred 
by a new diagnosis of HF in a large, prospective, 
population-based study.
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The authors of the Atherosclerosis Risk in Communi-
ties (ARIC) study recruited 15,792 men and women 
between 1987 and 1989, ranging in age from 45 to 
64 years. Participants primarily were African Ameri-
can and Caucasian. Participants have been followed 
via phone calls at least annually, along with periodic 
in-person exams. These data have provided a wealth 
of information on the development of HF, coronary 
disease, and other cardiovascular diseases.

The authors of the VTE analysis nested three sepa-
rate analyses in their work, differentiated by increas-
ingly robust information available about the ARIC 
participants over time. The first analysis concerned 
the rate of VTE in patients following an incident HF 
hospitalization compared to patients not diagnosed 
with HF, starting with enrollment in the ARIC study. 
They found the incidence of VTE in patients with 
HF was 11.8 per 1,000 patient-years compared to 
2.3 per 1,000 patient-years for patients without HF, 
for a hazard ratio (HR) of 3.13. Understandably, 
this risk was highest in the month following HF 
hospitalization, but remained significantly elevated 
over long-term follow-up. Interestingly, the risk for 
African Americans with HF was increased 4.4-fold, 
compared to 2.4-fold for whites with HF.

The second analysis, starting in 2005, concerned the 
rate of VTE in patients with HF with preserved ejec-
tion fraction (HFpEF) vs. HF with reduced ejection 
fraction (HFrEF). As before, the rate of VTE was 
substantially higher in HF patients, 21.8 per 1,000 
patient-years vs. 3.04. The rates were similar between 
HFrEF and HFpEF (24.4 vs. 23.1 per 1,000 patient-
years; HR, 5.53 vs. 4.71). The subset of patients 
with unknown EF had a VTE rate of 19.0 per 1,000 
patient-years. Similar to the first analysis, VTE oc-
curred most frequently in the month following hospi-
talization, but the excess risk persisted over the long 
term. In this analysis, race was no longer associated 
with increased VTE risk.

The final analysis, starting in 2011, concerned the 
relationship between a variety of echocardiographic 
markers associated with the development of HF 
and risk of VTE in patients without documented 
HF. Increased left ventricular (LV) relative wall 
thickness and mean LV wall thickness both conferred 
elevated risk of subsequent VTE (HR, 1.25 and 
1.32, respectively). Interestingly, left atrial volume 
index, perhaps the best indicator of chronically 
elevated filling pressures, was associated with 
VTE in the univariate analysis, but the association 
became insignificant after correction for comorbid 
conditions. HF with either reduced or preserved 
EF carries a significantly higher risk for VTE. 
Furthermore, patients with echocardiographic 
findings conferring increased risk of developing 

HF also carry a higher risk of VTE, suggesting a 
prothrombotic state is an early development in the 
pathway to symptomatic HF. The ARIC analysis was 
limited by the requirement for hospitalization for 
both HF and VTE diagnosis. The true VTE rate may 
be somewhat higher than reported.

 COMMENTARY
How do clinicians use these data? Would HF patients 
benefit from prophylactic anticoagulation following 
discharge? There have been several studies of 
extended (four- to six-week) courses of prophylactic 
anticoagulation in acutely ill medical patients 
following discharge: EXCLAIM (enoxaparin), 
MAGELLAN (rivaroxaban), ADOPT (apixaban), 
and APEX (betrixaban). HF patients were well-
represented in these studies, ranging from 18-44% 
of enrolled subjects. These studies have produced, at 
best, mixed results. Only the MAGELLAN study met 
its primary endpoint (demonstrating a reduction in 
VTE), although at the expense of significantly more 
bleeding complications. Based on these data, four to 
six weeks of pharmacological prophylaxis following 
discharge from a HF hospitalization does not seem to 
be helpful. 

The ARIC data reveal the persistently elevated VTE 
risk; perhaps long-term prophylactic anticoagulation 
would be beneficial. There are no studies directly 
addressing this question, but the COMMANDER 
HF trial may shed some light on the subject. Those 
authors examined the long-term use of low-dose 
rivaroxaban (2.5 mg twice daily) vs. placebo in 
patients with systolic HF and coronary artery disease. 
The addition of rivaroxaban did not affect the 
primary composite endpoint of death, myocardial 
infarction, or stroke over a median follow-up of 21.1 
months. Of these three components, the stroke rate 
was significantly lower in the rivaroxaban group. It is 
worth noting the mortality rate in this study was high 
at 22%.

Symptomatic deep vein thrombosis (DVT) and 
pulmonary embolism (PE) were two secondary 
endpoints in this study. There was no difference 
between the treatment and control arms. 
Interestingly, the rates were much lower than 
reported in the ARIC analysis (0.10 to 0.15 per 
100 patient-years for DVT vs. 0.19 to 0.23 for PE). 
Based on this study, long-term prophylaxis does 
not appear beneficial, although it does seem that 
COMMANDER HF captured advanced stage HF 
patients, while the ARIC cohort represents a wider 
range of HFrEF severity as well as HFpEF patients.

I have to admit I have scoffed frequently at the 
seemingly requisite emergency room lower extremity 
ultrasound in decompensated HF patients with 
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ABSTRACT & COMMENTARY

Estrogen Replacement: Is Long Duration  
of Therapy Good for the Brain?
By Jeffrey T. Jensen, MD, MPH
Leon Speroff Professor and Vice Chair for Research, Department of OB/GYN,  
Oregon Health & Science University, Portland

Dr. Jensen reports that he is a consultant for Bayer, Sebela, TherapeuticsMD, and CooperSurgical; and he receives grant/

research support from AbbVie, Bayer Healthcare, Merck, Estetra SPRL, Medicines360, and Daré Bioscience.

SYNOPSIS: Longer lifetime exposure to endogenous estrogen and menopausal estrogen replacement were associated with better 
cognitive status in older adult women.

SOURCE: Matyi JM, Rattinger GB, Schwartz S, et al. Lifetime estrogen exposure and cognition in late life: The Cache County Study. 
Menopause 2019;26:1366-1374.

Several animal models and in vitro studies support 
a role for estrogen in memory.1 Case control and 

other epidemiologic observational studies generally 
support a decrease in the risk of Alzheimer’s disease 
(AD) associated with long duration use of postmeno-
pausal hormone replacement therapy (HT).2 How-
ever, the large, prospective, randomized Women’s 
Health Initiative (WHI) Memory Study found a 
higher risk of dementia and cognitive decline associ-
ated with oral conjugated equine estrogens (CEE) 
alone or in combination with medroxyprogesterone 
acetate (MPA).3 

Matyi et al used data from the Cache County 
Study on Memory in Aging (CCSMA) to study 
lifetime estrogen exposure and the risk of cognitive 
decline. The CCSMA surveyed residents of 
Cache County, UT, age 65 years or older, without 
dementia, beginning in 1995. Researchers collected 
demographic information, including age, education, 
lifestyle factors (physical activity, smoking, and 
drinking), diet, and family history. They performed 
genotyping for apolipoprotein E (APOE) and 
cognitive and dementia screening. Reproductive 
health questions included age at menarche and 
menopause, number of pregnancies and live births, 
breastfeeding duration, and use of hormonal 
therapy. The authors used the 100-point modified 
Mini-Mental State Examination (3MS) to assess 
the outcome of dementia. To assess exposure to 
estrogen, they calculated lifetime: 1) endogenous 
estrogen exposure (EEE) as the reproductive window 
(menopausal age minus age of menarche), minus 

total duration of breastfeeding; and 2) exogenous 
estrogen exposure as the duration of hormone 
therapy used, type (none, estrogen only, estrogen/
progestogen), and timing (no HT; within one year of 
menopause; between one and five years; six years or 
more).

To evaluate the relationship between estrogen 
exposure and 3MS score, researchers created a 
series of linear mixed effects models and adjusted 
the results for additional covariates of interest 
guided by prior studies. These included age, level of 
formal education, APOE genotype (number of E4 
alleles), body mass index (BMI), physical activity, 
overall health, and depression status. The first model 
concerned only EEE; the second model was about 
EEE and duration of exogenous HT exposure (time 
varying); the third model included EEE and type 
of HT (none, unopposed, opposed); and the fourth 
model used EEE and timing of HT initiation relative 
to menopause. The authors also evaluated the effects 
of HT discontinuation.

A total of 2,147 women without dementia at the 
baseline visit comprised the study cohort. The wom-
en in the overall study sample were a mean age of 
75 years and reported with an average of almost 13 
years of education. Almost all were white and Mor-
mon. The mean EEE was 33 years. Participants who 
reported ever using HT at baseline were significantly 
younger and better educated, and more physically 
active than never-users, and recorded higher baseline 
3MS scores.

symmetric bilateral lower extremity edema. Perhaps 
a higher index of suspicion is one takeaway 
from the ARIC data. Patients with somewhat 
atypical symptoms, out of proportion pulmonary 
hypertension, or significant right heart dysfunction, 

and those who fail to improve with HF management, 
should prompt consideration of VTE. Another lesson 
is to review VTE prophylaxis protocols, update them 
if needed, assess implementation rates, and explore 
any barriers to implementation.  
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In the analysis of the effect of EEE on cognition, the 
unadjusted model revealed that each additional year 
of EEE was associated with a 0.05-point higher score 
on the 3MS (P = 0.008). However, this result did not 
remain statistically significant in the fully adjusted 
mixed model. The researchers found a similar effect 
regarding hormone therapy duration (each additional 
year was associated with a 0.02-point higher score). 
Both combined and estrogen-only therapies raised 
the 3MS scores. However, none of these relationships 
remained statistically significant after full adjustment. 

All who reported use of HT recorded higher 3MS 
scores than nonusers. However, in the fully adjusted 
model, women who used estrogen continuously or 
within five years of menopause scored significantly 
higher than those who initiated HT six or more years 
after menopause. 

 COMMENTARY
This study provides some additional evidence that 
menopausal hormone therapy may reduce the risk 
of cognitive decline. The results must be viewed with 
caution, as they represent a highly selected sample of 
older white women living in Utah. All effects were 
modest, and many outcomes lost statistical signifi-
cance with adjustment. Despite those limitations, the 
results provide more support for the timing hypoth-
esis, and add to the body of work that refutes the 
WHI evidence suggesting cognitive risks associated 
with hormone therapy. 

The Cache County study began in 1995. Zandi et al 
published the first results 2002.2 The figures included 
with that report show a dramatic difference between 
men and women in the risk of AD. The risk for wom-
en sharply increases beginning around age 80. The 
authors found a dose response for a reduction in the 
risk of AD associated with the duration of HT use. 
The risk associated with longer than 10 years of HT 
use approached the baseline risk observed in men.

While these observations are consistent with the 
biologic mechanism of estrogen-induced synaptic 
connections, limitations of the Cache County study 
design deserve mention. The biggest concern is the 
healthy user effect. Women using HT recorded better 
3MS scores at baseline. As health declines (including 
mental health), many women may discontinue HT. 
Another problem is the effect of the WHI results in 
2002 that led to a tremendous overall decline in HT 
use in the cohort. 

Considering these limitations also apply to the Matyi 
et al study, how should clinicians use this informa-
tion in counseling? The most interesting new results 
include the protective effect of EEE on cognitive de-
cline. A late menopause is good for cognitive health, 

and early menopause is bad. Women who undergo 
premature ovarian failure or surgical menopause at 
a young age are at high risk for cognitive decline. I 
worry about these women, particularly if they receive 
care from a primary care clinician stuck in the post-
WHI mindset of recommending HT at the “lowest 
dose” and for the “shortest duration.” The Matyi et 
al paper also supports the notion that early initiation 
of HT may result in the best protection. 

While attractive, randomized trials have not con-
firmed the “timing hypothesis.” The authors of the 
Elite-Cog4 and KEEPS-Cog5 studies explored the 
hypothesis of a critical window for HT initiation and 
found no treatment-related benefit of HT regarding 
overall cognitive function. Although the outcome of 
these studies did not support the use of estrogen ther-
apy to prevent subtle cognitive decline in postmeno-
pausal women, this does not rule out a potential pro-
tective effect on the subsequent development of AD. 
In 2017, Finnish investigators published results from 
the Kuopio Osteoporosis Risk Factor and Preven-
tion study, a population-based cohort followed for 
20 years. They reported that a history of HT use did 
not change the risk of AD, but that a trend toward 
protection emerged with longer duration of self-re-
ported use, with an approximately 50% reduction in 
risk seen in women reporting longer than 10 years of 
HT.6 To restate, the consistent finding from both the 
Cache County and the Kuopio studies is that dura-
tion of treatment seems to matter for prevention of 
AD. At least 10 years of use represents an important 
goal of therapy. Current use of shorter duration may 
not reduce risk.

While most women remain interested in cognitive 
benefits, these are not approved indications for HT. 
Clinicians should discuss the limitations of the data 
and the potential risks and benefits of treatment. 
However, I do not believe HT increases the risk of 
dementia. While estrogen is not a panacea for age-
related memory loss, a reduction in risk of AD devel-
opment in women using HT for at least 10 years may 
come to pass as a hidden additional benefit.  
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PHARMACOLOGY UPDATE

Tucatinib Tablets (Tukysa)
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 Food and Drug Administration (FDA) has ap-
proved tucatinib, an oral tyrosine kinase inhibi-

tor with high selectivity for the kinase domain of 
human epidermal growth factor receptor 2 (HER2), 
to treat advanced HER2-positive breast cancer. It 
represents the first new drug approved under inter-
national collaboration, called Project Orbis, which 
included approval actions from the FDA’s equivalents 
in Australia, Canada, Singapore, and Switzerland.1 
Tucatinib was granted a priority review, a break-
through therapy designation, and orphan status and 
was approved four months ahead of the FDA’s goal 
date.1 It is distributed as Tukysa.

INDICATIONS
Tucatinib should be prescribed in combination with 
trastuzumab and capecitabine to treat adults with 
advanced unresectable or metastatic HER2-positive 
breast cancer. This includes patients with brain me-
tastases who have received one or more anti-HER2-
based regimens in the metastatic setting.2

DOSAGE
The recommended dosage is 300 mg taken orally 
twice daily with or without food at the same time 
each day (approximately 12 hours apart).2 Dose 
reduction and modifications for adverse reactions 
(e.g., diarrhea and hepatotoxicity) are provided in the 
prescribing information. Tucatinib is available as 50 
mg and 150 mg tablets.

POTENTIAL ADVANTAGES
The combination of tucatinib, trastuzumab, and 
capecitabine improved estimated disease-free sur-
vival and overall survival, including those with brain 
metastases in patients with a median of three lines of 
therapy for metastatic cancer.2,3

POTENTIAL DISADVANTAGES
More frequent (> 50%) adverse events compared to 
the control (trastuzumab/capecitabine and placebo) 
included diarrhea (81% vs. 53%), nausea (58% vs. 
44%), palmar-plantar erythrodysesthesia syndrome 

(63% vs. 53%), and decreased hemoglobin (59% vs. 
51%).2 Tucatinib may cause embryo-fetal toxicity. Ef-
fective contraception for the patient and male partner 
is recommended. Strong CYP3A inducers in combi-
nation with moderate CYP2C8 and strong CYP2C8 
inhibitors should be avoided.2 Concomitant use with 
CYP3A substrates with a narrow therapeutic range 
also should be avoided.

COMMENTS
The efficacy of tucatinib was evaluated in a random-
ized, double-blind, placebo-controlled trial.2,3 Study 
participants (n = 612) had HER2-positive, unresect-
able, locally advanced or metastatic breast cancer, 
with or without brain metastases. These patients had 
received treatment with trastuzumab, pertuzumab, 
or ado-trastuzumab emtansine separately or in 
combination in the neoadjuvant or metastatic set-
ting. The median age was 54 years, 73% of subjects 
were white, 60% were estrogen and/or progesterone 
receptor positive, and 48% had neurologically stable 
brain metastases. Participants were randomized 2:1 
to tucatinib/trastuzumab/capecitabine or placebo/
trastuzumab/capecitabine. They were treated until 
disease progression or unacceptable toxicity. The 
major efficacy outcome was progression-free survival 
(PFS). Additional outcomes included overall survival 
and PFS for subjects with brain metastases. The 
median time to PFS was 7.8 months for the tucatinib 
regimen and 5.6 months for the placebo regimen 
(hazard ratio [HR], 0.54; 95% confidence interval 
[CI]; 0.42-0.71). The median overall survival was 
21.9 months vs. 17.4 months (HR, 0.66; 95% CI, 
0.50-0.87). The PFS for subjects with brain metasta-
ses was 7.6 months vs. 5.4 months (HR, 0.48; 95% 
CI, 0.34-0.69). Results were consistent across patient 
subgroups, including presence or history of brain 
metastases and hormone receptor status.2

CLINICAL IMPLICATIONS
The first-line therapy for HER2-positive metastatic 
breast cancer is trastuzumab + pertuzumab + taxane 
(e.g., docetaxel). This combination significantly 
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1.  Which is correct regarding combination 
therapy for patients with methicillin-resistant 
Staphylococcus aureus bacteremia?
a. Combination therapy was associated with 
reduced mortality.
b. Combination therapy was associated with 
statistically significant improvement in the 
composite study endpoint.
c. Combination therapy was associated with 
a significantly increased risk of kidney injury.
d. The use of cefazolin was associated with 
a higher risk of acute kidney injury than was 
the use of an antistaphylococcal penicillin.

2.  Based on the results of the study by Deyle et 
al, which statement is true?
a. Patients received the same benefit 
with physical therapy compared with 
glucocorticoid injections.
b. Patients received a greater benefit with 
glucocorticoid injections compared with 
physical therapy.
c. Patients received a greater benefit 
with physical therapy compared with 
glucocorticoid injections.
d. Patients received no benefit with physical 
therapy or glucocorticoid injections.

3.  In a large, community-based study, subjects 
who developed heart failure also had a higher 
risk of:
a. pneumonia.
b. deep venous thrombosis.
c. stroke.
d. peripheral vascular disease.

4.  The relationship between hormonal therapy 
and Alzheimer’s disease (AD) that appears 
most consistent across studies is that: 
a. a short duration of therapy (< 3 years) 
provides the maximum protection against 
development of AD.
b. a long duration of therapy (> 10 years) 
provides the maximum protection against 
development of AD.
c. a short duration of therapy (< 3 years) 
increases the risk of development of AD.
d. a long duration of therapy (> 10 years) 
increases the risk of development of AD. 

improves overall survival (56.5 months vs. 
48 months for trastuzmab and docetaxel 
plus placebo).4 This improvement was 
maintained after an additional four-
year follow-up.5 For those with disease 
progression, trastuzumab emtansine is 
second-line therapy. This improvement 
in survival increases the risk of brain 
metastases. Breast cancer is the second 
most common cause of brain metastases 
after lung cancer, as 15-30% of patients 
develop brain metastases.6 There is no 
standard regimen for treating brain 
metastases. The usual treatment is surgery 
with postoperative radiation, stereotactic 
radiotherapy, or whole brain radiotherapy.6 
Tucatinib in combination with trastuzumab 
and capecitabine provides an option in 
heavily pretreated patients, including those 
with brain metastases. The cost of a 30-day 
supply at 600 mg per day is $18,500.  
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