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Background and initial considerations:  

Back pain is one of the most common presenting complaints 
to the primary care physician.1 Over 80% of individuals will 
experience back pain sometime during their life.2 In 20% to 
30% of individuals, low back pain will persist at one year. 
This evidence-based review is intended to help guide the 
primary care physician through the clinical management of 
back pain. Subspecialty referrals, imaging, and therapies are 
addressed below.3

Step one in the evaluation of back pain is a thorough 
history, emphasizing the situations listed below that require 
urgent intervention, and physical exam, focusing on 
neurologic and functional impairments.  Patient education 
should begin at the first evaluation.

Situations requiring urgent or special 
evaluation:  

Urgent surgical evaluation is needed for less than one percent 
of cases seen in primary care, but these must not be missed.  
The relatively short list of conditions that warrant urgent 
evaluation include the following:  active cancer, IV drug use, 
urinary retention, saddle anesthesia, loss of anal sphincter 
tone, major motor weakness, or fever.  

In patients with neck pain, urgent imaging and referral is 
indicated for significant upper or lower extremity weakness 
or muscle atrophy, or other new neurologic deficits. When 
present, strongly consider urgent spine MRI and plain 

radiographic films (preferably standing) along with surgery 
and/or neurology referral(s).4

Radicular pain that is unrelenting and unresponsive to initial 
management should prompt the consideration of physical 
therapy referral. Lower back pain that has been present for 
more than three months should be evaluated with lumbar 
spine films. Imaging is primarily looking for three broad 
categories of pathology: 

• Osteoporosis, which would prompt consideration of medical 
management

• Findings consistent with cancer, with referral to surgery and 
or oncology 

• Spondylolisthesis or scoliosis, with resultant engagement of 
physical therapy

If imaging is normal or shows only expected degenerative 
changes, the clinical approach outlined below can be 
followed.5

Ongoing back pain management, practical 
guide:  

Step two in management begins with ongoing education 
and reassurance accompanied by one or more of non-surgical 
treatment modalities. Each intervention listed in Table 1 has 
low to moderate levels of evidence supporting the efficacy in 
the treatment of low back pain. All have a low risk of adverse 
events.6,7,8

(continued on page 2)
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Table 1: Non-surgical therapies for Acute Low Back Pain 
(ALBP) or Chronic Low Back Pain (CLBP)

Non-surgical therapies ALBP CLBP
Exercise 
Local heat 
Massage 
Acupuncture  
Spinal manipulation  
Mindfulness 
Tai Chi 
Cognitive behavioral 
therapy



Yoga 
Multidisciplinary 
rehabilitation



Shared decision making will help to identify the intervention 
best suited for each patient. The biggest barriers to practical 
implementation of these therapies is access to providers 
of the alternative, conservative approaches and insurance 
coverage.9 Work to develop a list of providers your clinic can 
work with to provide these services.

Step three in management of patients with back pain 
is to add pharmaceutical agents. NSAIDs at the lowest 
effective doses are the preferred agents.  Acetaminophen 
has been shown to not be effective in the treatment of low 
back pain. Tramadol for short term use can be tried when 
NSAIDs fail. Long-term opioid use, including tramadol, is 
not recommended.10 In some circumstances, the addition of 
NSAIDS may appropriately be added along with the non-
surgical treatments mentioned in Step Two.  

Step four in management involves referral to physical 
therapy for active therapy and a home exercise program. 
Should PT not be sufficient, physiatry or conservative 
pain management specialty referral should be engaged. 
Consideration of an MRI before or after the evaluation and 
treatment may be indicated. The primary care physician team 
should track the patient’s progress through these evaluations 
and continue to provide education and coaching to the 
patient.

Step five:  Should PT and physiatry not resolve the pain 
the patient may benefit from epidural injections and/or 
surgical evaluation. Epidural injections tend to have only 
short term benefit, but may allow a bridge to recovery or 
to surgical intervention. Some trials have shown patients 
undergoing epidural steroid injections to have worse long 
term outcomes.11 Specific indications for epidural injections 
include acute disk herniation with refractory radicular pain, 
degenerative disease with foraminal stenosis and refractory 

radicular pain, and palliative pain control in non-surgical 
candidates.  

Surgical treatment of low back pain still lacks well designed 
long term outcomes studies. There is data that in carefully 
selected patients surgical treatment can be of benefit, 
particularly patients with severe lumbar spinal stenosis with 
refractory symptoms.12 The utility of lumbar fusion in addition 
to laminectomy is in question13 There is no dispute that 
surgical intervention can have frequent complications and 
additional surgeries with complications occurring in 10- 24% 
of cases.14

Summary:  The initial history and physical exam allows 
selection of patients appropriate for urgent referral or for 
the vast majority of patients to begin conservative, non-
surgical treatments. Create a network of conservative 
alternative therapies available to your patients. Understand 
the treatment philosophy and surgical options utilized by the 
surgeons to whom you refer and assure those practices are 
consistent with what is best for your patients.  
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The New Oral Tetracyclines: Do they provide value?
In the last several years, two new oral tetracyclines (TCN) have been approved for use in the United States: 
omadacycline and sarecycline.  

Omadacycline is an extended spectrum TCN with proven efficacy in treatment of community acquired pneumonia 
(CAP), skin and soft tissue infections (SSTI), and intra-abdominal infections (IAI).15 It is effective for complex infections in 
hospitalized patients.16 However, omadacycline may also have a role in treating CAP or SSTI in observation patients or 
outpatients. Of note, the omadacycline treatment arm of a CAP treatment trial exhibited increased mortality relative to 
other antibiotics.17 Omadacycline is available for intravenous or oral administration, and treatment can be initiated as an 
infusion with a rapid change to the oral route. The economic justification for the high price of omadacycline is avoided 
hospital days with a more rapid transition to outpatient therapy. A treatment course of omadacycline is just under $4000.

Sarecycline is a niche TCN approved exclusively for the treatment of the inflammatory lesions of non-nodular, moderate to 
severe acne vulgaris in patients over nine years of age (see table).18 Sarecycline is an expensive orally administered agent 
with a relatively limited therapeutic success in the treatment of acne vulgaris. There are no available data comparing 
outcomes in treating acne with doxycycline vs sarecycline. The yearly cost is over $10,000. 

All tetracyclines, including these new agents, are bacteriostatic, meaning they prevent bacterial replication. This static 
activity can adversely affect the bacteriocidal activity of other antibiotics administered in conjunction with tetracyclines. For 
example, the addition of tetracyclines to penicillins has resulted in worse outcomes. Many tetracyclines have the potential 
of permanently staining developing teeth and should be avoided in children under the age of eight years. Tetracyclines 
all maintain activity against atypical organisms and in some instances they are the best treatment option (e.g., Rickettsia 
rickettsia the causative agent for Rocky Mountain Spotted Fever).  

In summary, omadacycline retains the coverage common to all tetracyclines but offers greater efficacy against resistant 
gram negative and gram positive organisms. It has potential application in both inpatient and outpatient settings for CAP 
and SSTI. Currently, its high cost limits its application in the general population. Sarecycline is extremely expensive and 
has only modest treatment success for treatment of the inflammatory lesions of non-nodular, moderate to severe acne. 
Consider carefully the use of these new agents based on the reports of increased mortality associated with the use of 
omadacycline, treatment failures, higher cost and possible interactions with bacteriocidal agents.

Approved Indications, Efficacy and Cost of Select Tetracyclines

Approved indications Clinical efficacy (sensitive in vitro)

CAP SSTI IAI Acne Atypicals VRE MSSA MRSA RGNR cost/day 
($)

Omadacycline Yes Yes No No Yes Yes Yes Yes Yes 475

Sarecycline No No No Yes na na na na na 30

Doxycycline Yes Yes No Yes Yes No Yes No No 4

Atypicals – refers to the broad array of organisms (eg, Parasites, Rickettsia species, Mycoplasma ); VRE – Vancomycin 
Resistant Enterococci; MSSA – Methicillin Sensitive Staphylococcus; MRSA – Methicillin Resistant Staphylococcus; RGNR – 
Resistant gram-negative rods; na – not available

             

15. Chambers, H. F. (2019). Omadacycline- The newest tetracycline. NEJM, 380(6), 588-589. doi:10.1056/NEJMe1900188
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17. Stets, R., Popescu, M., Gonong, J. R., Mitha, I., Nseir, W., Madej, A., . . . Eckburg, P. B. (2019). Omadacycline for community-acquired bacterial pneumonia. NEJM, 380, 517-527. 

doi:10.1056/NEJMoa1800201
18. Deeks, E. D. (2019). Sarecycline: First global approval. Drugs, 79(3), 325-329. doi:10.1007/s40265-019-1053-4
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Comparison of Harms, 
Advantages, and Costs from 
Hematuria Guidelines

As many as two million Americans are referred to urologists 
annually for a finding of gross or microscopic hematuria.19 
Although several guidelines address the clinical evaluation of 
urinary tract cancers when hematuria is present, 20, 21, 22, 23, 24 
each guideline varies in terms of the recommended testing 
modalities (cystoscopy, ultrasonography, computed tomography 
[CT] urography) and the risk factors that warrant testing. The 
Table lists five guidelines, ordered from least aggressive testing 
recommendations (Dutch, top) to most aggressive (American 
Urologic Association [AUA], bottom). The Dutch guidelines, for 
example, recommend cystoscopy and ultrasonography as the 
initial evaluation for hematuria, but only in patients 50 years of 
age and older, whereas the AUA guidelines endorse uniform 
cystoscopy and CT evaluations for patients with hematuria aged 
35 years and older.

Georgieva and colleagues 25 conducted a microsimulation 
that compared the potential advantages, harms, and costs 
of the five guidelines listed in the Table. The simulation used 
published prospective hematuria cohort studies to model 
data about patient age, sex, cancer risk factors (e.g., smoking 
status and gross hematuria), and prevalence of urinary tract 
cancer (bladder, renal cell carcinoma, and upper-tract urothelial 
carcinoma). The cohort included 100,000 hypothetical patients, 
≥35 years old.

The investigators found that cancer detection rates increased 
in parallel with more aggressive evaluations. But aggressive 
evaluations, especially uniform CT imaging, also led to more 

radiation-induced cancers, more false-positive cancer diagnoses, 
more procedural complications, and higher monetary costs 
per evaluation. The Table provides detailed simulated cancer 
detection rates and potential harms and costs for each published 
guideline. Since the Dutch and Canadian Urologic Association 
guidelines do not include CT as part of the initial evaluation, no 
secondary cancers developed in those cohorts. 

It is helpful to compare the AUA and Kaiser Permanente (KP) 
guidelines as these two are the most frequently used in the US. 
For the simulated population of 100,000 patients, the AUA 
guideline compared to the KP guideline would diagnose an 
additional 48 cancers while causing:
• 467 radiation induced cancers
• 13,000 additional false positive findings
• 3200 additional cases of contrast nephropathy
• Cost to diagnose one additional cancer close to $900,000 

Additionally, the microsimulation cost calculations did not 
include potential downstream costs associated with further 
testing for patients with false-positive diagnoses or with 
potential incidental findings from abdominal and pelvic CT 
scanning. Incidental findings can be seen from abdominal and 
pelvic CT in up to 30% of patients.26

These data suggest that the routine use of CT for all cases of 
microscopic hematuria per the AUA guidelines is both harmful 
and cost-ineffective compared to the more conservative KP 
guideline. The approach to initial testing of patients with 
hematuria should incorporate both the patients’ risk factors 
for cancer as well as potential harms from testing. Based 
on the results of this study, it is reasonable to not perform 
CT urography as an initial screening test for patients with 
microscopic hematuria, especially when they are at low risk of 
cancer.

             

19. David, S. A., Patil, D., Alemozaffar, M., Issa, M. M., Master, V. A., & Filson, C. P. (2017). Urologist use of cystoscopy for patients presenting with hematuria in the United States. Urology, 100, 
20-26. doi:10.1016/j.urology.2016.09.018

20. Loo, R. K., Lieberman, S. F., Slezak, J. M., Landa, H. M., Mariani, A. J., Nicolaisen, G., . . . Jacobson, S. J. (2013). Stratifying risk of urinary tract malignant tumors in patients with asymptomatic 
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24. Kaiser Permanente Southern California. Standardized Hematuria Evaluation Clinical Reference [guideline]. Pasadena, CA: Southern California Permanente Medical Group; 2012.
25. Georgieva MV, Wheeler SB, Erim D, et al. Comparison of the Harms, Advantages, and Costs Associated With Alternative Guidelines for the Evaluation of Hematuria. JAMA Intern Med. 2019 

Jul 29. doi: 10.1001/jamainternmed.2019.2280
26. Lumbreras, B., Donat, L., & Hernandez-Aguado, I. (2010). Incidental findings in imaging diagnostic tests: A systematic review. British Journal of Radiology, 82(988), 276-289. doi:10.1259/

bjr/98067945

Table. Microsimulation estimated cancer detection rates, harms, and costs associated with hematuria guideline recommendations

Guidelines Testing recommendations Cancer 
detection rates

Radiation-
associated 
cancers (n)

False-positives 
(n)

Procedural 
complications1

Cost in millions, 
US dollars

Dutch Cystoscopy and renal ultrasonography for 
patients ≥50 years

92.9% 0 6,452 7,999 $44.3 

Canadian Urologic 
Association

Cystoscopy and renal ultrasonography for 
patients ≥40 years

95.1% 0 6,740 8,344 $46.2 

Kaiser Permanente Cystoscopy and renal ultrasonography only 
with cancer risk factors;2 CT and cystoscopy 
with gross hematuria; no evaluation without 
risk factors

96.3% 108 9,099 9,582 $51.9 

Hematuria Risk 
Index 

Cystoscopy and renal ultrasonography with 
moderate cancer risk; CT and cystoscopy with 
high risk; no evaluation if low risk

96.7% 136 13,811 9.709 $59.8 

American Urologic 
Association 

Cystoscopy and CT for patients ≥35 years 97.7% 575 22,189 17,637 $93.9 

1CT contrast allergy, contrast nephropathy, dysuria, urinary tract infections     
2Smokers, male sex, ≥50 years      
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New trends in the management of 
coronary artery disease including 
the use of coronary artery CTA with 
fractional flow reserve 

When evaluating patients for the presence of cardiovascular 
(CV) disease in the outpatient setting, we are typically faced 
with one of two scenarios. The first group is asymptomatic 
patients at increased vascular risk and the second group is 
symptomatic patients with suspicious chest pain or other 
potential anginal equivalents. 

We typically encounter the asymptomatic patient group 
when trying to make a determination on the need for statin 
and/or aspirin therapy, as for both of these a shared decision 
making approach is currently recommended. Also included 
in this category are those situations where the patient or the 
provider may be concerned about vascular risk in scenarios 
where our current CV risk calculators may be suboptimal. 
These include:
• Patients at younger ages with strong family histories of 

early vascular disease who may be at low 10-year CV risk, 
but high 20-year CV risk.

• Patients in the low to moderate risk range on the American 
Heart Association, (AHA) 10-year risk calculator for whom 
statin therapy may be recommended but who may wish 
to avoid therapy in the absence of detectable vascular 
disease. This includes many of our older patients in whom 
the 10-year risk calculator often recommends statin 
therapy predominantly based on the weighting of age in 
the CV risk formula. 

• Patients with tobacco use and/or the metabolic syndrome 
who may otherwise not trigger statin therapy using the 
AHA risk calculator.

In these groups of patients, vascular plaque screening using 
either a coronary calcium score or carotid intima-media 
thickness (CIMT) can reliably detect and quantify subclinical 
atherosclerosis and therefore help direct therapy to the 
patients most likely to benefit from treatment. 

A different approach is required in the group of patients 
with chest pain or other anginal type symptoms that suggest 
the possibility of coronary artery disease (CAD). Patients 
presenting with unstable angina need urgent cardiology 
referral as unstable angina may progress to a completed 
myocardial infarction in up to 20% of patients within the first 
six weeks following symptom onset. All other patients need 
either functional ischemia testing or anatomic testing. Until 
recently, virtually all patients were initially evaluated with 
functional testing. However, the advent of coronary artery 
CTA with fractional flow reserve (CCTA/FFR) is changing this 
algorithm.  

The SCOT-HEART trial1 was one of the initial large comparison 
trials of stress testing versus CCTA for the evaluation of 
suspected CAD. The two-year follow-up showed that CCTA 
resulted in an increase in early catheterization rate without 
improved CV outcomes. Recently however, the five-year 
follow-up results were published and showed that the 
catheterization rate at the end of five years was equivalent 
in both arms, but the mortality was reduced in the CCTA 
group at 2.3% compared to 3.9% in the stress testing group. 
Moreover, with the addition of FFR, the landscape evolves 
even further. CCTA initially was unable to differentiate 
functionally significant stenoses from stenoses that did not 
limit coronary artery blood flow and therefore were not 
functionally significant. New software allows an accurate 
estimation of the pressure gradient across a stenotic artery 
and therefore can determine functionally significant from 
non-significant stenoses. This allows for a marked reduction 

(continued on page 2)
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in the need for cardiac catheterization in the group of 
patients who do not have a functionally significant stenosis. 
The PLATFORM study2 looked at ischemia testing versus 
CCTA/FFR to guide cardiac catheterization. In the ischemia 
testing group, 73% of subsequent catheterizations were 
found to have no coronary stenoses greater than 50% which 
were therefore considered negative catheterizations. In 
contrast, only 12% met this criteria in the CCTA/FFR group. 
Using CCTA/FFR compared to ischemia testing therefore 
resulted in a 61% reduction in cardiac catheterization rates 
with an attendant decreased cost of care and reduced 
procedural risks to our patients. 
 
Additionally, although routine treadmill stress testing is cost 
effective and still has a role in the evaluation of chest pain, 
the majority of stress tests today are done with nuclear 
imaging. Nationally, over 70% of stress tests are done with 
nuclear imaging, at an average cost of about $1,800. CCTA, 
when compared to a nuclear stress test, is about a third the 
cost and has a lower radiation exposure. When evaluating the 
combined benefits of lower radiation exposure, significant 
lower cost of testing, and a marked decrease in unnecessary 
cardiac catheterizations, the rationale for the use of CCTA/
FFR becomes clear. Ideal patients for CCTA/FFR are:
• Moderate to high risk patients (>5% 10-year CV risk) in 

normal sinus rhythm (rate controlled atrial fibrillation is 
acceptable). Oral beta blockers are used the evening before 
and morning of the CCTA to bring the resting heart rate to 
around 65 to improve the image capture. 

• Adequate renal function to allow the use of contrast
• No contrast allergy (or management of such)
• Patients should not have had a prior coronary stent or 

bypass procedure as these procedures lessen the accuracy 
of the CCTA. Coronary artery calcium scores over 1,000 
may also limit the ability to interpret the CCTA due to 
image interference from the heavy vascular calcium 
burden. 

The last area to discuss in our review of CAD management 
is the role of routine ischemia testing in patients with stable 
CAD. This is timely due to the recent publication of the 
Ischemia Trial.3 It has long been observed that when high 
quality research conflicts with current revenue generating 
procedures such as nuclear stress testing and elective 
angioplasty and stenting, the studies are often dismissed as 
methodologically flawed and for many providers the results 
do not change practice patterns. Such is the case with 
routine ischemia testing in stable CAD. 

Beginning 27 years ago, four large, high quality randomized 
trials encompassing close to 10,000 patients have been 
published.4,5 They all asked the question of whether coronary 
interventions done as a result of routine ischemia testing 
improve cardiovascular outcomes in stable CAD. The results 

of the four trials have been strikingly consistent. For the 
subset of patients with significant enough CAD that they 
have regular exertional angina, the frequency of angina 
symptoms is diminished with elective coronary intervention. 
However, all four trials showed no improvements in the rate 
of myocardial infarction or mortality from coronary artery 
disease. This is easy to understand knowing the different 
physiologies of unstable coronary syndromes as opposed 
to stable CAD. Unstable angina is due to plaque disruption 
and thrombosis and is therefore best treated urgently with 
coronary artery revascularization. On the other hand, stable 
exertional angina is most often due to stable atherosclerotic  
plaque and these types of plaques progress to unstable 
angina or myocardial infarction at a rate of only ~3% per 
year. Moreover, routine stress testing does not predict who 
these 3% of patients might be since it doesn’t have the 
ability to determine who will develop plaque disruption 
with subsequent thrombosis. Therefore routine ischemia 
testing results in an increase in procedural interventions with 
increased risks and cost of care, but without subsequent 
improvements in CV outcomes. 

Overall, these data strongly support an algorithm 
incorporating CCTA/FFR for the evaluation of appropriate 
patients presenting with symptoms suspicious for CAD. The 
literature cited above does not support routine ischemia 
testing in patients with stable CAD. 

For more information, see “Highlights”, p. 7.
       

1. The SCOT-HEART Investigators. (2018). Coronary CT angiography and 5-year risk of 
myocardial infarction. NEJM, 379, pp. 924-933. doi:10.1056/NEJMoa1805971

2. Douglas, P. S., Pontone, G., Hlatky, M. A., Patel, M. R., Norgaard, B. L., Byme, R. A., 
. . . Jensen, J. M. (2015). Clinical outcomes of fractional flow reserve by computed 
tomographic angiography-guided diagnostic strategies vs. usual care in patients with 
suspected coronary artery disease: The prospective longitudinal trail of FFR(CT): Outcome 
and resource impacts... European Heart Journal, 36(47), 3359-3367. doi:10.1093/
eurheartj/ehv444

3. Hochman, J. S. (2019). ISCHEMIA- International Study of Comparative Health 
Effectiveness with Medical and Invasive Approaches: Primary Report of Clinical 
Outcomes. American Heart Association Annual Scientific Sessions. Philadelphia: 
AHA. Retrieved from https://professional.heart.org/professional/EducationMeetings/
MeetingsLiveCME/ScientificSessions/UCM_503400_Science-News-2019-Scientific-
Sessions.jsp

4. Boden, W. E., O’Rourke, R. A., Teo, K. K., Hartigan, P. M., Maron, D. J., Kostuk, W. J., 
. . . Shaw, L. (2007). Optimal medical therapy with or without PCI for stable coronary 
disease. NEJM, 356, 1503-1516. doi:10.1056/NEJMoa070829

5. Al-Lamee, R., Thompson, D. T., Dehbi, H.-M., Sen, S., Tang, K., Davies, J., . . . Cook, C. 
(2018). Percutaneous coronary intervention in stable angina (ORBITA): A double-blind, 
randomised controlled trial. The Lancet, 391(10115), 31-40. doi:10.1016/S0140-
6736(17)32714-9

New trends in the management of coronary artery disease including the 
use of coronary artery CTA with fractional flow reserve (continued from page 1)
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Triple inhaler therapy for moderate to severe asthma
Triple inhaler therapy is the use of a long acting beta agonist (LABA), a long-acting muscarinic antagonist (LAMA), and an 
inhaled corticosteroid (ICS) in a single inhaler. The use of triple inhaler therapy for chronic obstructive pulmonary disease 
(COPD) was discussed in the Sept/Oct 2018 Forum newsletter. 

The findings of the two large COPD trials (IMPACT and TRIBUTE) showed small improvements in measured outcomes which 
were of questionable real world impact or cost effectiveness. For example, in the TRIBUTE study, a patient with severe 
COPD would need to be treated for ten years with triple therapy compared to LABA/LAMA therapy to prevent a single 
exacerbation. There was no difference in the rate of moderate to severe exacerbations and no difference in time to first 
exacerbation. In COPD, triple inhaler therapy is best reserved for the subset of patients with severe disease and frequent 
exacerbations on dual inhaler therapy; however, this will be a small population of patients. 

TRIMARIN and TRIGGER are two new trials looking at triple inhaler therapy in patients with asthma.6 The studies focused 
on the population with uncontrolled asthma despite LABA/ICS therapy and at least one exacerbation in the prior year. 
Together over 2500 patients were randomized to LABA/ICS versus triple inhaler therapy. The differences between the two 
studies being the dose of inhaled beclamethasone (100 mcg BID in TRIMARIN vs. 200 mcg BID in TRIGGER) and a third 
arm in TRIGGER treated with LABA/ICS plus one dose daily of ipratropium. As in the COPD trials, the overall benefits were 
small. The pre dose improvement in FEV-1 ranged from 57 to 73 ml compared to LABA/ICS treatment. Triple therapy was 
associated with an absolute 4% reduction in severe exacerbations yearly, and there was a 7-week increase in time to first 
exacerbation. Asthma symptom control did not differ in the low dose ICS study and only to a small degree in the high 
dose ICS study. With the availability of a generic Advair (Wixela) whose cost should drop over the next year, the difference 
in cost between Wixela and the more expensive triple inhalers triple inhaler therapy will likely be in the range of $4,000 
yearly. Triple inhaler therapy in asthma will likely be cost effective for patients who continue to have frequent exacerbations 
on LABA/ICS therapy or those who might be controlled on triple inhaler therapy in lieu of the much more expensive 
biologic therapies. 

             

6. Virchow, J. C., Kuna, P., Paggiaro, P., Papi, A., Singh, D., Corre, S., . . . Canonica, G. (2019). Single inhaler extrafine triple therapy in uncontrolled asthma (TRIMARAN and TRIGGER): Two 
double-blind, parallel-group, randomised, controlled phase 3 trials. The Lancet, 394(10210), 1737-1749. doi:10.1016/S0140-6736(19)32215-9
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who were long-term users of apixaban (5 mg or 2.5 mg twice
daily), dabigatran etexilate (150mg or 110mg twice daily), or
rivaroxaban (20 mg or 15 mg daily); were scheduled to have
an elective surgery or procedure that required interruption of
theanticoagulant regimen;andwereable toadhere totheDOAC
therapy interruption protocol at the time of enrollment. Pa-
tients were excluded if they fit 1 or more of the following cri-
teria: creatinine clearance (CrCl) level less than 25ml/min for
apixaban users or CrCl level less than 30 ml/min for dabiga-
tranor rivaroxabanusers (to convertCrCl level tomillilitersper
secondpermeter squared,multiplyby0.0167),25 cognitive im-
pairment or psychiatric illness, did not consent to partici-
pate, previous study participation, or more than 1 procedure
planned within 30 days. Before the procedure, patients were
categorized as having a high- or low–bleeding-risk procedure
according to a prespecified classification (eAppendix 1 in the
Supplement)7; this classification informed the timingofDOAC
therapy interruption and resumption.22 Our aim was that at
least one-third of patients enrolled into each DOAC cohort
would be classified as high bleeding risk.

Procedures
The perioperative management strategy for a DOAC regimen
was designed with 2 broad aims: (1) to have the shortest du-
ration of DOAC therapy interruption before and after the pro-
cedure so as tominimize the risks for bleeding and thrombo-
embolism, and (2) to have a simple interruption and
resumption protocol for eachDOAC thatwould be easy to use
by clinicians and easily understood by patients.

Patients were enrolled and managed using a standard-
ized perioperative DOAC strategy based on DOAC pharmaco-
kinetic properties (10- to 14-hour half-lives, and 1- to 3-hour
peak action), the procedure–associated bleeding risk, and
patientCrCl level (Figure).22 Before theprocedure,DOAC regi-
mens were omitted for 1 day before a low–bleeding-risk pro-

cedure (36- to 42-hour interval corresponding to approxi-
mately 3 DOAC half-lives) and were omitted 2 days before a
high–bleeding-risk procedure (60- to 68-hour interval corre-
sponding to approximately 5DOAChalf-lives). Patients using
dabigatran with a CrCl level less than 50 mL/min had longer
interruption intervals toaccount for renaldependenceofdabi-
gatranclearance.1Bloodsampleswere taken frompatients just
before the procedure tomeasure their residual anticoagulant
level, but these results were not available for clinical use.
Plasmasampleswere frozenandstoredat eachclinical site and
later analyzed in a centralized laboratory using standardized
blood processing and assay methods (eAppendix 2 in the
Supplement). After the operation, DOAC regimens were re-
sumed 1 day (approximately 24 hours) after a low–bleeding-
risk procedure and 2 to 3 days (48-72 hours) after a high–
bleeding-risk procedure, provided that hemostasis was
achieved. Patient thromboembolic risk, basedon theCHADS2
(congestiveheart failure, hypertension, aged75years or older,
diabetes, andprevious strokeor transient ischemicattack) risk
score, did not affect perioperative DOAC regimen manage-
ment because this risk score is used in a perioperative setting
to assess the need for heparin bridging, which was not per-
formed in the present study.26,27 Patients at high risk for ve-
nous thromboembolism could receive a prophylactic dose of
heparin after the operation until DOAC therapy resumption.

Clinical Outcomes and Residual Anticoagulant Level
Study clinical outcomeswere assessed from the time the first
DOAC dosewas interrupted until 30 days after the operation.
Patients had scheduled weekly telephone follow-up and ad-
ditional clinic visits as needed to document clinical out-
comes.Theprimaryclinicaloutcomesweremajorbleedingand
arterial thromboembolism (ischemic stroke, transient ische-
mic attack, and systemic embolism). The secondary clinical
outcomes were clinically relevant nonmajor bleeding, minor

Figure. Perioperative Direct Oral Anticoagulant (DOAC)Management Protocol
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Perioperative management of patients with atrial fibrillation on direct oral 
anticoagulant (DOAC) therapy
Every year, one in six patients with atrial fibrillation (AF) will require perioperative management. Optimal anticoagulant 
management of these patients is uncertain. There are no data that these patients benefit from heparin bridging but the 
timing of perioperative dose interruption has not been well studied. The PAUSE study7 looked at over 3,000 patients on 
apixaban, dabigatran, or rivaroxaban who were scheduled for elective surgeries. The following three variables were used to 
create a dosing algorithm:

1. The specific DOAC used
2. High versus low bleeding risk of the procedure
3. The creatinine clearance level for dabigatran

The algorithm was designed such that over 90% of patients would have an undetectable or minimal residual DOAC level 
at the time of the surgery. The endpoints were the 30-day rates of major bleeding or arterial thromboembolism. Using the 
protocol as outlined in the below table in the patients who adhered to the protocol, the following results were obtained. 

Outcomes DOAC Cohort
Apixaban
(Eliquis)

Dabigatran
(Pradaxa)

Rivaroxaban 
(Xarelto)

Major Bleeding Rate 1.2% 1.0% 1.69%
Arterial Thromboembolism Rate 0.19% 0.50% 0.42%

Among the 832 patients with high bleeding risk procedures who had anticoagulation levels measured, 98.8% had 
undetectable or minimal residual DOAC levels. These results met the pre-specified goals of a less than 2% risk of major 
bleeding and a less than 1.5% risk of thromboembolism with one exception. Although the major bleeding rate with 
rivaroxaban was 1.69%, the confidence interval was 0-2.53% and therefore overlapped with the upper end of the 
goal. With respect to other data looking at perioperative management of DOAC therapy, a single study evaluating only 
dabigatran was published but the algorithm is more complex and the outcomes similar.8 Interestingly, with respect to the 
bleeding risks with rivaroxaban, this was reviewed in the May/June 2019 Forum. Of three large observational studies 
looking at the bleeding rates with apixaban compared to rivaroxaban, all three showed an approximate 50% 
lower bleeding risk with apixaban. This is of increased significance as apixaban will be the first generic DOAC 
and should be available in 2020.

Dosage interruption schedule for the PAUSE study.7

             

7. Douketis, J. D., Spyropoulos, A. C., & Duncan, J. (2019). Perioperative management of patients with atrial fibrillation receiving a direct oral anticoagulant. JAMA, 179(11), 1469-1478. 
doi:10.1001/jamainternmed.2019.2431

8. chulman, S., Carrier, M., Lee, A. Y., Shivakumar, S., Blostein, M., Spencer, F. A., . . . Douketis, J. D. (2015). Perioperative management of Dabigatran: A prospective cohort study. 
Circulation, 132(3), 167-173. doi:10.1161/CIRCULATIONAHA.115.015688
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New guideline for the treatment 
of community-acquired 
pneumonia

Community-acquired pneumonia (CAP) is one of the leading 
causes of morbidity and mortality in adults.  The incidence 
increases with age with up to 164 cases per 10,000,over age 79.  
Roughly one-third of patients hospitalized with pneumonia will 
die within one year.9,10

The American Thoracic Society (ATS) and the Infectious Disease 
Society of America (IDSA) recently updated the guidelines 
covering treatment of CAP.11  This review will summarize the 
key recommendations for treatment of adults without known 
immune deficiencies in an ambulatory setting.  This will not 
address infectious pathogens associated with travel or with HIV 
infection, chemotherapy, or organ transplantation.  

The most common causative agents of CAP include; 
Streptococcus pneumoniae, Haemophilus influenzae, 
Mycoplasma pneumoniae, Staphylococcus aureus, Legionella 
species, Chlamydia pneumoniae, and Moraxella catarrhalis.

Often CAP can be diagnosed clinically without a chest x-ray in 
the ambulatory setting. Sputum cultures and blood cultures are 
no longer recommended as part of routine outpatient care (see 
Table 1). Testing for Legionella antigen is reserved for severe CAP 
or in cases where it would aid in understanding an outbreak 
epidemiologically and diagnostic use of pneumococcal antigen 
is not recommended. Procalcitonin should not be relied on to 
indicate the need for antibiotics, and it is not recommended in 
the diagnostic workup of CAP. Increasingly viral infections are 
recognized as causative agents.  Influenza testing using a rapid 
influenza molecular assay (i.e., nucleic acid amplification) is 
recommended when influenza is present in the community.  

Table 1: Recommendations for test / interventions12

Test / intervention Site of care / severity
Ambulatory 

setting
Inpatient 
setting

Gram Stain and sputum culture NR SC
Blood culture NR SC

Legionella antigen SC SC
Pneumococcal antigen NR NR

Procalcitonin NR NR
Corticosteroids NR NR

NR= Not recommended    
SC= Recommended only in special circumstances

Treatment options for CAP are listed in Table 2. Macrolides should 
not be used as monotherapy unless local pneumococcal resistance 
is low.  In the United States S. pneumonia resistance in excess 
of 30% has been documented.13  Two important risk factors 
for CAP caused by MRSA or Pseudomonas species include prior 
identification of those pathogens in the respiratory tract or recent 
hospitalization with antibiotic exposure. These risk factors may 
prompt broader coverage and often hospital admission.  

Table 2: Antibiotic Regimens for Community Acquired 
Pneumonia14

Modifying condition Standard Regimen
No comorbidities or risk 
for MRSA or Pseudomonas 
aeruginosa (no recent 
hospitalizations or isolates from 
respiratory tract of either of 
these pathogens)

Amoxicillin or Doxycycline or 
Macrolide (if local resistance is 
<25%)+

With comorbidities (chronic 
heart, lung liver or renal 
disease; diabetes; alcoholism; 
malignancy or asplenia)

Amoxicillin/clavulanate or 
cephalosporin and macrolide or 
doxycycline## 
Or
Monotherapy with a respiratory 
fluoroquinolone*

+ Amoxacillin 1 gram three times daily, doxycycline 100 mg twice daily, azithromycin 
500 mg day 1 then 250 mg daily, clarithromycin 500 mg twice daily or extend release 
1000 mg daily. 
##Amoxicillin/clavulanate 500 mg/125 mg three times daily, amoxicillin/clavulanate 
875 mg/125 mg twice daily, 2,000 mg/125 mg twice daily, cefpodoxime 200 mg twice 
daily, or cefuroxime 500 mg twice daily; AND azithromycin 500 mg on first day then 
250 mg daily, clarithromycin 500 mg twice daily, clarithromycin ER 1,000 mg daily, or 
doxycycline 100 mg twice daily. 
*Levofloxacin 750 mg daily, moxifloxacin 400 mg daily, or gemifloxacin 320 mg daily.

Positive results from influenza testing should be treated. Antiviral 
treatment is most effective when initiated within 48 hours of 
symptom onset.  However, some small clinical benefit is likely 
to occur when antivirals are initiated within 5 days.  As many as 
30% of influenza infections can be accompanied by bacterial 
infections. The most common bacteria accompanying viral 
infections are S. aureus, S. pneumoniae, H.influenzae, and  group 
A Streptococcus.  The same antibiotic regimens suggested in Table 
2 can be used to cover suspected co-infection. 

The duration of antibiotic coverage for ambulatory patients 
treated for CAP should be guided by clinical recovery and stability. 
Multiple trials have demonstrated antibiotic courses of five to 
seven days to be sufficient.15 Particularly when treating with 
fluoroquinolones, 5-day treatment courses are preferred due to 
the potential for peripheral and central nervous system toxicity, 
tendinopathy, and aortopathy with use of this drug class. These 
complications occur with increased frequency in the elderly. 
       

9. Jain, S., Self, W. H., Wunderink, R. G., Fakhran, S., Balk, R., Bramley, A. M., . . . Waterer, G. 
W. (2015). Community-acquired pneumonia requiring hospitalization among U.S. adults. 
NEJM, 373(5), 415-427. doi:10.1056/NEJMoa1500245

10.  Ramirez, J. A., Wiemken, T. L., Peyrani, P., Arnold, F. W., Kelly, R., Mattingly, W. A., . . . 
Fernandez-Botran, R. (2017). Adults hospitalized with pneumonia in the United States: 
Incidence, epidemiology, and mortality. Clinical Infecious Diseases, 65(11), 1806-1812. 
doi:10.1093/cid/cix647

11.  Metlay, J. P., Waterer, G. W., Long, A. C., Anzueto, A., Brozek, J., Crothers, K., . . . Whitney, 
C. G. (2019). Diagnosis and treatment of adults with community-acquired pneumonia. An 
official clinical practice guideline of the American Thoracic Society and Infectious Diseases 
Society. American Journal of Critical Care Medicine, 200(7), e45-e67. doi:10.1164/
rccm.201908-1581ST

12. Metlay, J. P., Waterer, G. W., Long, A. C., Anzueto, A., Brozek, J., Crothers, K., . . . Whitney, 
C. G. (2019). Diagnosis and treatment of adults with community-acquired pneumonia. An 
official clinical practice guideline of the American Thoracic Society and Infectious Diseases 
Society. American Journal of Critical Care Medicine, 200(7), e45-e67. doi:10.1164/
rccm.201908-1581ST

13. Centers for Disease Control and Prevention. 2016. Active Bacterial Core Surveillance Report, 
Emerging Infections Program Network, Streptococcus pneumoniae, 2016. Available via the 
internet: http://www.cdc.gov/abcs/reports-findings/survreports/spneu16.pdf

14. Metlay, J. P., Waterer, G. W., Long, A. C., Anzueto, A., Brozek, J., Crothers, K., . . . Whitney, 
C. G. (2019). Diagnosis and treatment of adults with community-acquired pneumonia. An 
official clinical practice guideline of the American Thoracic Society and Infectious Diseases 
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15.  Tansarli, G. S., & Mylonakis, E. (2018). Systematic review and meta-analysis of the efficacy 
of short-course antibiotic treatments for community-acquired pneumonia in adults. 
Antimicrobial Agents and Chemotherapy, 62(9), e00635. doi:10.1128/AAC.00635-18 
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Below is the algorithm currently being deployed in the CCTA/FFR pilot at New West Physicians. We hope to 
scale this across OptumCare and groups wishing to move forward with CCTA/FFR can use this algorithm.

Of note, Great Britain’s National Health Service has removed the option of nuclear stress testing and 
replaced it with CCTA as the initial test in patients without a prior stent or bypass surgery.16,17,18
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Non-urgent chest pain evaluation — New West Physicians pilot 

*Consider a stress ECHO or nuclear stress test for patients with renal insufficiency, contrast allergy or inability to tolerate beta-blockers.

Exercise tolerance test 
(ETT)

ASCVD RISK <5% and 
normal ECG and able to 

exercise

Coronary computerized 
tomography angiogram/

fractional 
flow reserve (CCTA/FFR)*

ASCVD RISK >5% or 
abnormal ECG or unable 

to exercise

No response to GDMT

Cardiology consultation

Good response to GDMT

Continue medical therapy 

Maximal guideline directed
medical therapy (GDMT)

No coronary artery disease 
(CAD)

Known CAD

Non-urgent chest pain 
evaluation 

16. Henderson, R. A., Pocock, S. J., Clayton, T. C., Knight, R., Fox, K. A., Julian, D. G., & Chamberlain, D. A. (2003). Seven-year outcome in the RITA-2 Trial: Coronary angioplasty versus medical 
therapy. Journal of American College of Cardiology, 42(7), 1161-1170. doi:10.1016/s0735-1097(03)00951-3 

17. Coronary angioplasty versus medical therapy for angina: The second Randomised Intervention Treatment of Angina (RITA-2) trial. (1997). The Lancet, 350(9076), 461-468. doi:10.1016/
S0140-6736(97)07298-X

18. Parisi, A. F., Folland, E. D., & Hartigan, P. (1992). A comparison of angioplasty with medical therapy in the treatment of a single-vessel coronary artery disease. Veterans Affairs ACME 
Investigators. NEJM, 326(1), 10-16. doi:10.1056/NEJM199201023260102
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Improving the clinical 
encounter by fostering 
presence and connection 
with patients
This article differs from prior Forum articles which have been 
focused on optimizing the quality and efficiency of our care 
through the use of evidence-based medicine. However, there 
is a burgeoning literature on the value of connection and 
compassion in improving patient outcomes and clinician 
wellbeing. A JAMA “Special Communication”1 summarized 
this literature and presented it as a five-step process. The 
article was comprehensive in scope and therefore this review 
will be a summary of the article and its attached references to 
all of the below-mentioned studies. 

Step 1 – Prepare with intention. 
There are two components to this process. 

First, we intuitively understand that the quality of our visit is 
improved when we enter an exam room armed with a quick 
review of our patient’s chart. A brief glance at the problem 
list, medication list, and when important, the most recent 
labs and the last note’s assessment/plan will generally suffice 
for the majority of patient interactions. This process can be 
done in about one minute and improves the efficiency of the 
visit. Thus, it may often be time-saving while simultaneously 
improving the clinical outcome and the patient’s perception 
of the value of the visit. This can be supplemented by any 
new significant information gleaned by our medical assistants 
following their rooming of the patient. Additionally, many 
of us document important social context (family, sports, 
hobbies and interests, etc.) within the EHR and, particularly 
in the setting of the comprehensive exam, reviewing 
this information just before the visit can foster the social 
connection necessary to maximize the visit experience for 
both patient and clinician. 

The second component involves taking a moment to set the 
intention for the visit. It is easy to overlook this step during 
a hectic clinic session but it serves an important function 
for both the patient and the clinician. The stress level of a 
clinic session often escalates as the competing pressures 
of time and work volume build up. A momentary pause 
prior to entering the exam room can help deescalate this 
pressure in real time. Two practices that have been shown 
to be beneficial are setting the visit intention during hand 
washing and/or pausing for three deep breaths prior to 
entering the exam room.  These techniques fall into the realm 
of mindfulness-based stress reduction (MBSR) and a recent 
review of 81 studies has shown that they improve clinician 
anxiety, depression and stress. Our patients are acutely aware 
of the energy we bring with us into the exam room. These 

techniques require no training, take very little time, and help 
to create a holding environment for the visit that is palpable 
to patients. 

Step 2 – Listen intently and completely. 
This also has two components. 

The first is known to all of us — avoiding interruptions. This 
has been well studied and when uninterrupted, patients 
complete their opening monologs more quickly. Nonetheless, 
studies have also shown that the average time until a 
physician interrupts a patient is 11 seconds. Uninterrupted 
patients provide more medical information, have reduced 
anxiety, and greater satisfaction with the encounter. One 
study had the MA hand the provider a reminder note not to 
interrupt the patient just before entering the room, and this 
improved provider listening skills. 

The second component of this is more subtle but equally 
important. It is listening with one’s whole body. This 
involves receptive body language in which the provider uses 
nonverbal behaviors that facilitate communication. The most 
important of these is sitting down. Data shows that this 
conveys to patients that the provider is not rushed. It can 
also increase the perception of visit length and attentiveness 
of the provider. In addition, the patient and provider are at 
the same height removing much of the hierarchy that can 
dampen effective patient/physician communication. Another 
component of this is maintaining an open body position and 
orienting oneself towards the patient. Careful positioning 
of the screen and keyboard so that the patient may see the 
screen has shown to enhance the quality of the visit.

Step 3 – Agree on what matters most. 

This begins with an open-ended question asking the patient 
what brings them to the clinic for the visit. Understanding 
this from the patient’s perspective is at the core of patient-
centered care and sets the stage for a meaningful patient/
provider interaction. It allows the provider to incorporate 
the patient’s concerns into their narrative, and helps set the 

(continued on page 2)
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agenda for the visit (unless they tell you they are here to 
review their list of 10 immediate concerns!). Collaborative 
agenda-setting helps remove the last minute, “Oh, by the 
way,” and can improve the efficiency of the visit. There are 
data that show using pre-visit questionnaires done in the 
waiting room, can also improve the efficiency of the visit and 
the patient’s perceived value of the interaction. 

Step 4 – Connect with the patient’s story. 

This involves forging a connection by asking a patient about 
their sociocultural background and life circumstances. This 
step is often unnecessary with established patients, and 
this ongoing connection may account for the observed 
phenomenon that providers with long-established patient 
panels usually fare better in patient satisfaction surveys 
than newer providers. This shared connection also improves 
provider satisfaction with the encounter and helps prevent 
burnout. When medical students are asked to look at the 
world through the patient’s eyes and walk through the world 
in the patient’s shoes, they receive higher satisfaction ratings 
from standardized patients. There is a highly recommended 
short video produced by the Cleveland Clinic that brings light 
to the importance of this aspect of care. 

Video: 
The Heart of Compassion

This practice also includes acknowledging patients’ efforts 
in self-management in a genuine and positive manner. 
Provider positivity has been associated with positive patient 
health outcomes, including improved medication adherence, 
successful weight loss and tobacco cessation. A study 
conducted in the United Kingdom showed that this practice 
of connection with a patient’s story, can reduce the number 
of clinic visits in high-utilizing patients. 

Step 5 – Explore emotional cues. 

This practice is innate in some individuals and improves with 
experience in others. It involves being sensitive to a patient’s 
voice, facial expression and body language.  It also includes 
actively eliciting patient emotions through specific questions 
such as “How are you feeling about this?”, as well as 
reflecting perceptions of a patient’s emotions with comments 
such as, “I can see that this is affecting you deeply.” There 
is a large body of evidence correlating a clinician’s ability to 
perceive a patient’s emotions with positive patient outcomes; 
including shorter, less severe illness, adherence to the 
treatment regimen and improved patient satisfaction. 

For some individuals, these skills are innate or learned from 
earlier life experiences. For others, it may be somewhat more 
difficult to master and thus require mentoring, shadowing 
or patient role-play to effect changes in practice style and 
patient interaction. There are self-administered learning 
formats which have shown efficacy. Other patient interactions 
of demonstrated benefit include humor and vulnerability, 
connecting with family members in the exam room, taking a 
moment to establish a social connection prior to addressing 
the medical issues, and good use of eye contact. 

We are all challenged daily by time pressures and work 
volume; and while all of the above may appear to extend 
the visit, this has not proven to be the case. Most of us have 
had the experience of working with both a calm, centered 
provider and a more frenetic and less focused provider. Most 
resonate with the improved patient interactions in the former 
scenario. The challenge is being mindful of the difference and 
willing to work to implement these straightforward changes 
in our day-to-day practice. 

Call to action: Thinking about your patient interactions and 
focusing on one or two of the above would be a good place 
to start. 

Improving the clinical encounter by fostering presence and connection with patients 
(continued from page 1)

https://uhg.video.uhc.com/media/The+Heart+of+Compassion/1_wv22k2tw
https://uhg.video.uhc.com/media/The+Heart+of+Compassion/1_wv22k2tw
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Dual antiplatelet therapy following a 
percutaneous coronary intervention 
(PCI) for an acute coronary syndrome – 
clopidogrel versus ticagrelor (Brilinta) 

Dual antiplatelet therapy (DAPT) is recommended for up 
to one year following an acute coronary syndrome (ACS). 
Since publication of the PLATO trial,2 some guidelines have 
recommended ticagrelor over clopidogrel based on a small 
improvement in outcomes seen in that trial. Ticagrelor showed 
a 1.1% reduction in myocardial infarction and vascular death, 
compared to clopidogrel. There was no difference in stent 
thrombosis. Ticagrelor had a higher risk of major bleeding, and 
a higher risk of intracranial bleeding, with overall bleeding 1.5% 
above that seen with clopidogrel. 

A recent study in JAMA IM3 looked at all discharges following 
PCI for an ACS from one Canadian province over a 4 year 
period, encompassing over 11,000 patients. The comparison 
was between clopidogrel which was prescribed in 7100 
patients and ticagrelor which was prescribed in 3100 patients. 
After multivariable adjustment, there were no significant 
differences in major cardiovascular events, recurrent ACS, or 
revascularization between the two groups. The major bleeding 
rate following multivariable adjustment was 1.5 times as high 
with ticagrelor compared to clopidogrel (7% vs. 4.9%), driven 
by a gastrointestinal bleeding rate which was twice as high. 
Dyspnea, a common side effect with ticagrelor use, resulted in 
a higher rate of ER evaluation (3.1 vs 1.2%). 

It is possible that the lower rates of stent thrombosis with 
the second generation stents may have negated the benefits 
seen in the PLATO trial, where patients received bare metal 
or first generation drug eluting stents. However, as would 
be expected, the increased bleeding risk of ticagrelor over 
clopidogrel persisted in this trial, as did the higher incidence of 
dyspnea, which resulted in twice the number of ER evaluations 
for this complaint. The current yearly cost of ticagrelor is $5500, 
compared to $600 for clopidogrel.

Management of acute gout – naproxen 
versus colchicine

Many of the trials evaluating NSAID therapy for acute gout 
used either indomethacin or diclofenac, two of the most toxic 
NSAID’s. Whereas high dose colchicine is effective for acute 
gout, it is poorly tolerated due to diarrhea. Low dose colchicine 
is better tolerated but not well studied. Naproxen, one of the 
safest NSAID’s has never been directly compared to low dose 
colchicine in the management of acute gout. A randomized 
pragmatic trial enrolling 400 patients from primary care practices 
across England compared the two drugs.4 Patients were 
randomized to colchicine 0.5 mg three times daily for 4 days or 
naproxen, 750 mg initial dose followed by 250 mg three times 
daily for up to one week. As seen below, the magnitude of 
pain relief was identical for both treatment arms, however the 
temporal relief curves favored naproxen for slightly earlier pain 
relief. In each treatment arm, 67% of patients had complete 
pain resolution at 7 days and 75% of patients had complete 
pain relief at 4 weeks. In the colchicine arm there was a 5% 
higher recurrence rate and a 6% higher rate of return visits 
to the PCP. Additionally, in the colchicine group, 20% more 
patients required additional analgesia, split equally between 
acetaminophen and codeine. Even with low dose colchicine, 
46% of patients had diarrhea. Overall, in the absence of 
a contraindication to NSAID therapy, naproxen should be 
preferred over colchicine for acute gout based on a moderate 
benefit beyond that conferred by colchicine with a better safety 
profile. A prior study5 compared prednisone 35 mg daily for 5 
days to naproxen 500 mg twice daily for 5 days and showed 
equivalence. Initial therapy for acute gout should therefore be 
either prednisone or naproxen, with colchicine considered a 
second tier therapy.

             

1. Zulman DM, Haverfield MC, Shaw JG, et al. Practices to foster physician presence and connection with patients in the clinical encounter. JAMA. https://www.ncbi.nlm.nih.gov/
pubmed/31910284. Published January 7, 2020. Accessed March 16, 2020. 

2. Wallentin L, RC Becker, A Budaj, et al. Ticagrelor versus clopidogrel in patients with acute coronary syndromes: NEJM. DOI: 10.1056/NEJMoa0904327. Published September 10, 2009. 
Accessed April 8, 2020.

3. Turgeon RD, Koshman SL, Youngson E, et al. Association of ticagrelor vs. clopidogrel with major adverse coronary events in patients with acute coronary syndrome undergoing 
percutaneous coronary intervention. JAMA Intern Med. DOI: 10.1001/jamainternmed.2019.6447. Published January 13, 2020. Accessed April 8, 2020.

4.  Roddy E, Clarkson K, Blagojevic-Bucknall M, et al. Open-label randomised pragmatic trial (CONTACT) comparing naproxen and low-dose colchicine for the treatment of gout flares in 
primary care. Ann Rheum Dis. doi: 10.1136/annrheumdis-2019-21615. Published February 1, 2020. Accessed April 8, 2020.

5.  Janssens HJ, Janssen M, Lisdonk EHVD, Riel PLV, Weel CV. Use of oral prednisolone or naproxen for the treatment of gout arthritis: a double-blind, randomised equivalence trial.  
The Lancet. 2008;371(9627):1854-1860. doi:10.1016/s0140-6736(08)607990.
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Should women continue screening mammography beyond 75 years of age?

Clinical trials have demonstrated that screening mammography reduces mortality from breast cancer among 
women who begin screening between 50–69 years of age and continue for 10 years or more.6 Unfortunately, 
few women over 70 years of age were included in these trials. An estimated 52% of women ≥75 years have had 
mammography within the past two years,7 yet it is not known whether screening mammography in older women 
effectively reduces breast cancer mortality.

Since a randomized trial of screening mammography is not feasible, investigators conducted a population-based 
cohort study to estimate the effect of breast cancer screening in Medicare beneficiaries aged 70–84 years.8 
Women were included if they met age criteria, had a life expectancy of at least 10 years, had no previous breast 
cancer diagnosis, and underwent screening mammography. Based on Medicare data from 2000 to 2008, women 
were categorized as either “stop screening” (no further screening after baseline) or “continue screening,” and 
these cohorts were compared for breast cancer mortality.

Among women aged 70–74 years, the estimated 8-year risk of breast cancer death was 2.7 (CI, 1.8-3.7) deaths 
per 1,000 women in the “continue screening” cohort and 3.7 (CI, 2.7-5) deaths per 1,000 women in the “stop 
screening” cohort, with an estimated difference of 1 death per 1,000 women, favoring screening. In contrast, 
no differences in breast cancer mortality were seen between cohorts aged 75–84 years. An estimated 3.8 (CI, 
2.7-5.1) cancer deaths per 1,000 were seen in the “continue screening” cohort, and an estimated 3.7 (CI, 3-4.6) 
deaths per 1,000 were seen in the “stop screening” cohort.

Based on these results, continuing screening mammography past age 75 years does not appear to change cancer-
specific mortality over the following 8-year period. The authors reasonably hypothesize that the lack of benefit 
from screening stems from the multiple competing causes of death that overtake breast cancer mortality as age 
increases.9 Since screening mammography is not without potential harms (e.g., discomfort from testing, distress 
from positive results, overdiagnosis and overtreatment), clinicians should use shared-decision making that includes 
the low benefit/harm calculus before recommending screening mammography in women ≥75 years of age.
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Wells Rule and D-dimer testing to r/o pulmonary embolus 
Non-invasive testing is underutilized in the evaluation of suspected pulmonary embolus. Since only about 20% of patients 
presenting with possible PE actually have the diagnosis, CTA as the first diagnostic step is often inappropriate in patients who are 
at low risk. 61% of all CTAs ordered for the evaluation of possible PE are done in low-risk patients and therefore could have been 
avoided. Reliance on CTA often results in unnecessary radiation and dye exposure, ER utilization and downstream procedures 
and costs related to incidental findings on the CTA. The Wells score was devised to quickly categorize the risk in any given patient 
based on their presenting symptoms. The “dichotomized,” or simplified Wells score reduced the categories to only two: a score 
of 4 or less, or a score of greater than 4. 

To increase the sensitivity of the Wells score, the D-dimer level is added to further triage the low-risk group. The normal level of 
D-dimer increases with age and there is a new algorithm using age-dependent D-dimer.10  Imaging can be safely withheld in an 
additional 5% of patients by applying an age‐adjusted D‐dimer positivity threshold, defined as a patient’s age multiplied by 10 
μg L−1 for those aged >50 years. This age adjustment increases the specificity of D‐dimer testing in elderly patients. The age 
adjustment is simple to use and is now fully described in the text that accompanies the report from the commercial laboratories. 
The combination of a “dichotomized” Wells score of 4 or less and a negative age adjusted D-dimer excludes PE with a high 
reliability of 99.1%.11 

The algorithm using the “dichotomized” Wells rule and age-adjusted D-dimer should be used prior to considering a CTA to 
evaluate for suspected pulmonary embolism.   

Patient with signs and symptoms consistent with pulmonary embolus

Measure age-adjusted D-dimer CTA ventilation/perfusion (V/Q) scan

Calculate dichotomized Wells score

Seek alternative 
diagnosis

CTA or V/Q scan

NORMAL ELEVATED

EQUAL TO OR <4 >4
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Use of IV-iodinated contrast 
in CKD — New joint 
consensus statement from 
radiology and nephrology1

Use of IV contrast is an important area where clinical practice has 
lagged behind the evidence and has created barriers to optimal 
patient care. Historical data suggesting that IV contrast caused acute 
kidney injury (AKI) was confounded as these studies were usually 
done in ill patients seen in the ER or the hospital with many other 
potential causes for AKI being present. High quality recent data has 
dispelled the fear that IV contrast poses a significant risk for AKI but 
latent bias has persisted and prevented new practice algorithms from 
being deployed. Earlier this year, the American College of Radiology 
and the National Kidney Foundation released a joint statement on 
the use of IV contrast in patients with kidney disease and serves as 
the basis for this review. All studies referenced below can be found in 
the joint statement.
 
To clarify the above situations where acute illness, dehydration, use 
of nephrotoxic drugs, etc. are the likely cause of AKI around the time 
of IV contrast administration, this clinical picture has been labelled 
contrast associated AKI (CA-AKI). This is to specifically highlight 
that in these situations, the contrast is not felt to be contributory 
to the AKI. On the other hand, the rare circumstances where IV 
contrast, if felt to be the etiology, are termed contrast induced 
AKI (CI-AKI). The consensus statement asked a series of relevant 
questions and followed with evidence-based answers. Throughout 
the statement, CA-AKI is differentiated from CI-AKI since the kidney 
injury in the former is not felt to be related to IV contrast. The most 
important questions are as follows:

What Is the risk of CA-AKI and CI-AKI in patients who have 
stage 1 through 4 CKD? 

• The risk of CA-AKI ranges from 5% at an eGFR >60 mL/min up 
to 30% for an eGFR <30mL/min. This risk is much higher than 
the risk of CI-AKI because it includes any and all causes of AKI 
coincident to contrast media administration, even though the 
contrast is not felt to be etiologic to the AKI. 

• The risk of CI-AKI is substantially less than that of CA-AKI. 
However, the actual risk has not been consistently quantified 
in patients with severe pre-existing kidney disease. Importantly, 
several large controlled observational studies have shown no 
evidence of CI-AKI regardless of CKD stage, whereas others found 
evidence of CI-AKI only in patients with severely reduced kidney 
function. In such studies, the risk of CI-AKI has been estimated to 
be near 0% at eGFR greater than or equal to 45, 0%–2% at eGFR 
of 30–44, and 0%–17% at eGFR <30 mL/min. 

What other major patient-related factors increase the risk of 
CA-AKI or CI-AKI? 

• CA-AKI. Multiple patient-related risk factors have been associated 
with CA-AKI. The primary risk factor is a baseline reduced eGFR, 
with some studies finding an additive risk of CA-AKI from diabetes 
mellitus. Additional risk factors include nephrotoxic agents and 
exposures, hypotension, hypovolemia, albuminuria, and impaired 
kidney perfusion (e.g., congestive heart failure.) Although multiple 
myeloma has long been considered a risk factor for CA-AKI, this is 
not supported by more recent literature. 

• CI-AKI. Few studies have linked patient-related risk factors with 
CI-AKI. In studies that did find evidence of CI-AKI, the primary 
risk factor was a baseline, reduced eGFR. No other factors that 
increase CI-AKI risk beyond eGFR alone have been confirmed in 
well-controlled studies of intravenous media.

Are there clinically relevant differences in CA-AKI and CI-
AKI risk for patients with reduced kidney function with 
intravenous iodinated low-osmolality contrast media 
compared with intravenous iodinated iso-osmolality contrast 
media? 

The simple answer for both categories is that there are no relevant 
differences in risk related to the osmolality of the contrast agent. 

Which patients should undergo IV saline prophylaxis to 
prevent AKI prior to intravenous iodinated contrast media 
administration? 

Prophylaxis is indicated for patients who have had a recent history 
AKI or a baseline eGFR less than 30 mL/min. However, the evidence 
supporting this statement is based on data for the general prevention 
of CA-AKI rather than CI-AKI specifically. Prophylaxis is not indicated 
for the general population of patients with stable eGFR greater than 
or equal to 30 mL/min. This eGFR threshold should not be adjusted 
solely based on concomitant diabetes mellitus. In an observational 
study of 1,112 patients with stable eGFR of 30–44 mL/min, diabetes 
mellitus did not independently increase risk of CI-AKI in patients 
undergoing contrast-enhanced CT. When prophylaxis is indicated, 
isotonic volume expansion with normal saline is the preferred 
method. 

Should serum creatinine/eGFR screening be used to identify 
patients at risk for CI-AKI prior to IV contrast? 

Routine screening of renal function is not recommended in the 
consensus statement. Rather, the consensus statement recommends 
screening based on eGFR to be used to identify patients who may be 
at increased risk of CI-AKI. A personal history of kidney disease (e.g., 
CKD, remote AKI, kidney surgery, kidney ablation, albuminuria) is 
the most useful clinical issue to suggest the need for kidney function 
measurement. It seems prudent to verify renal function with eGFR 
within the prior 30 days of test ordering for these patients. Diabetes 

(continued on page 2)
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mellitus is an optional factor for screening, although not supported 
by current data. Patient age and the presence of hypertension, both 
treated and untreated, are of uncertain utility as independent triggers 
for kidney function assessment during radiology point of care. They 
are sensitive indicators and confer a large false-positive rate to the 
identification of patients with eGFR <30 mL/min. Patients who do have 
an eGFR <30 mL/min should prompt consideration by the referring 
provider and radiologist to discuss the risks and benefits of contrast 
media administration.

Should intravenous iodinated contrast media be withheld in 
patients with CKD Stages 4 and 5 not undergoing hemodialysis? 

Patients with CKD Stages 4 or 5 (eGFRs of 15–29 mL/min) who are not 
undergoing maintenance hemodialysis are at potential risk of CI-AKI. 
The number needed to harm from contrast media administration 
has been calculated in well-controlled observational studies to be 
as low as six and as high as infinity (i.e., no harm). If contrast media 
administration is required for a life-threatening diagnosis, then it 
should not be withheld based on kidney function.

Should any of the above recommendations be altered 
in patients receiving certain nephrotoxic medications or 
undergoing chemotherapy, especially if they have normal 
kidney function?

In general, the above recommendations should not be altered 
in patients receiving nephrotoxic medications or undergoing 
chemotherapy. This is especially true for patients who have normal 
eGFR or mild-to-moderate reductions in eGFR because they are not 
considered at risk, regardless of the drug(s) prescribed, and therefore 
do not need eGFR screening prior to contrast administration. 
However, monitoring eGFR in patients receiving nephrotoxic 
medications (e.g., aminoglycosides) or undergoing chemotherapy 
is important before, during, and after treatment to identify incident 
nephrotoxicity (CA-AKI).

Is there a role for withholding certain medications prior to 
intravenous iodinated contrast media administration to 
decrease the risk of kidney injury?

Metformin does not increase the risk of CA-AKI or CI-AKI. Metformin 
should only be withheld in patients with eGFR  <30 mL/min. This is 
already an FDA guideline for metformin use and therefore not relevant 
assuming metformin is used in the appropriate patient population 
with an eGFR >30 mL/min. Also, in patients with an eGFR>30 mL/min, 
it is not necessary to withhold nonessential potentially nephrotoxic 
medications (e.g., nonsteroidal anti-inflammatory drugs, diuretics, 
aminoglycosides, amphotericin, platins, zoledronate, methotrexate). 
Whether to withhold renin-angiotensin-aldosterone system inhibitors 
(RAASi) is controversial. A meta-analysis of 12 studies and 4,493 
patients found no difference in risk of CA-AKI between patients 
receiving and patients not receiving RAASi. On the other hand, given 
the lack of strong evidence demonstrating that continuing RAASi is 
beneficial, one option would be to withhold RAASi in patients at risk 
for CA-AKI for at least 48 hours before elective contrast-enhanced 
CT to avoid the potential for hypotension and hyperkalemia should 
CA-AKI develop. 

In summary

At many practices nationwide it is still a standard of care to avoid 
IV contrast in patients with an eGFR between 30−60 mL/min. 
Additionally, many radiologists still request recent renal function 
monitoring in the absence of an indication, despite this new consensus 
statement. It is time to advance our clinical practice to match 
contemporary evidence-based guidelines. The risk of administering 
modern intravenous iodinated contrast media in patients with reduced 
kidney function has been overstated. This is primarily because of 
the conflation of contrast-associated acute kidney injury (CA-AKI) 
with contrast-induced acute kidney injury (CI-AKI) in uncontrolled 
studies. In certain high-risk circumstances, IV saline prophylaxis may be 
considered in patients with an eGFR of 30–44 mL/min at the discretion 
of the ordering clinician. The presence of a solitary kidney should not 
independently influence decision making regarding the risk of CI-AKI. 
In the setting of a recent AKI or if the eGFR is <30 mL/min, nephrotoxic 
medications should be withheld by the referring clinician, and volume 
expansion is recommended.  Aside from the above considerations, 
when medically indicated, historical concerns over the potential 
renal toxicity of IV contrast should not alter contemporary evidence-
based decision making. This is particularly relevant as we begin to 
replace nuclear stress testing with coronary CTA. A summary of these 
recommendations is provided in the table below.

Table: Summary of major ACR-NKF consensus statements on use 
of intravenous iodinated contrast media in patients with kidney 
disease

1. The terms CA-AKI or CI-AKI are recommended for use in clinical 
practice due to the large proportion of AKI events correlated with, 
but not necessarily caused by, contrast media administration. 

2. The risk of CI-AKI from intravenous iodinated contrast media 
is lower than previously thought. Necessary contrast material–
enhanced CT without a suitable alternative should not be avoided 
solely on the basis of CI-AKI risk. 

3. CI-AKI risk should be determined primarily by using baseline CKD 
stage and AKI. Patients at high risk include those with recent AKI 
and those with eGFR ≤30 mL/min.

4. Kidney function screening is only indicated to identify patients 
at high risk for CI-AKI. Personal history of kidney disease (CKD, 
remote AKI, kidney surgery or ablation) is the strongest risk factor 
indicating the need for kidney function assessment.

5. Prophylaxis with intravenous normal saline is indicated for patients 
not undergoing dialysis who have eGFR ≤30 mL/min/1.73 m2 or 
a recent AKI. In individual high-risk circumstances, prophylaxis 
may be considered in patients with eGFR of 30–44 mL/min at the 
discretion of the ordering clinician.

6. Prophylaxis is not indicated for patients with stable eGFR greater 
than or equal to 45 mL/min.

7. The presence of a solitary kidney should not independently 
influence decision-making regarding the risk of CI-AKI.

8. When feasible, nephrotoxic medications should be withheld by the 
referring clinician in patients at high risk for CA-AKI.

Use of IV-iodinated contrast in CKD — New joint consensus statement from radiology and nephrology 

(continued from page 1)
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Perioperative gabapentinoids 
are associated with respiratory 
complications and do not decrease 
postoperative opioid use. They are 
now being used in a wide range of               
non-evidence-based scenarios. 
Gabapentinoids are being used increasingly for osteoarthritis (OA) pain 
and chronic spinal radicular pain, both without an evidence base of 
support. A 2017 study2 of acute and chronic sciatica looked at over 
200 patients randomized to pregabalin up to 600 mg daily versus 
placebo for 8 weeks. Patients were then evaluated at 8 and 52 weeks. 
No significant between-group differences were observed with respect 
to the primary outcome of radicular pain reduction or any secondary 
outcome at either week 8 or week 52. A total of 227 adverse events 
were reported in the pregabalin group with only half that number in 
the placebo group. Dizziness was the most common, present in 40% 
of the pregabalin group. With respect to osteoarthritis, a British study3 
noted that prescriptions for gabapentinoids increased over 15-fold for 
OA from 2000 to 2015. Gabapentinoids are not even mentioned as 
a therapeutic option in the 2019 American College of Rheumatology 
osteoarthritis management guideline. Gabapentiniods are indicated 
for diabetic and postherpetic neuralgia, neuropathic pain post spinal 
cord injury and fibromyalgia. Given the paucity of evidence for other 
diagnoses and the very high incidence of side effects, they are not 
recommended for off-label use. 

Gabapentinoids (gabapentin and pregabalin) are now being increasingly 
prescribed as part of perioperative pain-control protocols with an aim 
to reduce post-operative opioid use. However, the evidence to support 
this strategy is suboptimal with some data suggesting an increased 
risk of respiratory depression. Ohnuma and colleagues4 assessed the 
dose-dependent effects of gabapentinoids on opioid consumption 
and pulmonary complications following total hip or knee replacement 
surgery. Using an existing database, the investigators identified 858,306 
patients who underwent total hip or knee arthroplasty. Of those 
patients, 11% received gabapentin and 10.2% received pregabalin. 
Dosing for gabapentin was stratified into five groups, ranging from 
none to >1,050 mg per day, and dosing for pregabalin was stratified 
into four groups, ranging from none to >250 mg per day.

Receipt of gabapentin or pregabalin at any dose was associated with 
increased odds of respiratory complications. Compared to no exposure 
to gabapentinoids, gabapentin dosing >1,050 mg per day led to an 
odds ratio of 1.51 for respiratory complications; pregabalin dosing 
>250 mg per day led to an odds ratio of 1.81. Additionally, neither 
gabapentin nor pregabalin exposure reduced opioid consumption or 
decrease hospital length of stay. 

Unless and until evidence of a beneficial effect of the perioperative 
use of this drug class has been established, they should not routinely 
be used in perioperative pain management. This is of concern as their 
use is becoming widespread in the United States. We can now add 
perioperative pain management to the list of indications for which 
gabapentinoids are ineffective. Gabapentiniods are only indicated for 
diabetic and postherpetic neuralgia, neuropathic pain post spinal cord 
injury and fibromyalgia. Once again, given the paucity of evidence for 
other diagnoses and the very high incidence of side effects, they are not 
recommended for off label use.   

Behavioral therapy is effective, 
alone or combined with drug 
therapy, for men with symptoms of 
overactive bladder
The drug classes that treat overactive bladder symptoms include 
α-adrenergic receptor antagonists and antimuscarinic agents. In 
women, drug therapy combined with behavioral therapy is more 
effective than drug therapy alone. The effects of combined (drug 
plus behavioral) therapy for men, however, are not well understood. 
Burgio and colleagues5 compared combined therapy versus 
individual drug or behavioral therapy among men with symptoms of 
overactive bladder.

In a multi-center clinical trial, 204 men (≥40 years of age) with 
urinary urgency and ≥9 voids per 24 hours were randomized to six 
weeks of behavioral therapy alone, drug therapy alone, or combined 
therapy. Drug therapy included sustained-release tolterodine (4 mg) 
plus tamsulosin (0.4 mg). After the initial six weeks, all groups were 
given combined therapy for an additional six weeks. Seven-day 
bladder diaries were completed before and after each treatment 
stage. The average number of voids per 24 hours decreased in all 
three treatment groups. Voiding frequencies were significantly lower 
in those who received combined therapy compared to those who 
received drug therapy alone, but not lower than those who received 
behavioral therapy alone. At 12 weeks, after all groups had received 
combined therapy, improvements in average voids were seen in all 
groups compared to baseline.

In elderly patients, potent anticholinergic therapies such as 
tolterodine have been shown to increase risk of dementia by 65%6 
and are discontinued by most patients within one year due to lack 
of effect or intolerable side effects7. Accordingly, behavioral therapy 
is optimal in treating men with overactive bladder symptoms. If 
a stepped approach in treatment is taken, consider starting with 
behavioral therapy and adding medications later for persistent 
symptoms. In all patients being treated with drugs for overactive 
bladder, deprescribing is an important part of management if drug 
response is suboptimal or side effects outweigh the benefit of 
treatment. http://www.camurology.org.uk/wp-content/uploads/
pelvic-floor-exercises-male-27.pdf
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CPAP versus standard of care in mild OSA
The evidence-based management of obstructive sleep apnea (OSA) was reviewed in 
the July/August 2019 edition of the Forum. It was then noted that when looking at 
the populations that served as the asymptomatic controls in multiple OSA studies, 
the apnea hypopnea index (AHI) increased with age. That meta-analysis in Lancet 
Respiratory Medicine8 looked at over 5,200 healthy individuals who served as controls 
in sleep research studies and reported the sleep parameters derived from overnight 
polysomnography. At the age range from 18−64 years, the average AHI remained 
below 5 per hour, which is consistent with our definition of a normal AHI on our 
sleep study reports. However, in the age range of 65−80 years, the average AHI was 
15, and over age 80, the average AHI was 30. There are good data that in patients 
with significant symptomatic OSA, treatment improves daytime sleepiness and 
fatigue, snoring and quality of life. Data, however, are lacking in the subset of patients 
with only mild OSA. Documenting improved outcomes in this group of patients is 
particularly important given the very high prevalence of sleep-disordered breathing 
with advancing age. 

A recent study in The Lancet Respiratory Medicine9 looked at the results of continuous 
positive airway pressure (CPAP) treatment in a population of patients with mild OSA. 
This was a multicenter, randomized trial that enrolled 233 patients between ages 
18−80, with symptomatic but mild OSA (AHI 5−15). All patients had been referred 
to NHS sleep centers based on typical symptoms of OSA with an average Epworth 
Sleepiness Scale (ESS) score of 10, and all were studied using the ApneaLink home 
sleep study device. Patients were then randomized to sleep hygiene counseling versus 
an auto titrating CPAP unit and treated for three months. The outcomes favored CPAP 
therapy compared to the standard of care group, with a 10-point improvement in the 
SF-36 score. Most of the improvements were seen in the mental health components 
of the score, as opposed to the physical health components. There was also a modest 
improvement in the ESS score from 10 down to 7, with no ESS score change in the 
standard of care group. Compliance with CPAP use averaged four hours per night, 
a number that is consistent across multiple trials of CPAP therapy. At the end of the 
three months, 81% of the patients randomized to CPAP therapy chose to continue 
treatment. 

This well-done trial confirms the benefit of CPAP treatment in patients with symptomatic, but mild OSA. It is important to note that although the AHI 
results fell into the mild category, the average ESS score of ten suggests that these patients scored in the “moderately symptomatic” range. 

Also discussed in the prior Forum article were the data looking at CV risk and OSA. It is established that the other significant risks associated with OSA 
include an increased incidence of hypertension, and associated risks of cardiovascular disease and sleep related dysrhythmias. It is important to recognize 
however, that the data demonstrating a reduction of these risks through treatment of OSA is far more limited. There are data looking at hypertension 
control, and treatment of OSA has been associated with a small 4 mmHg improvement in systolic BP. However, there are not data showing reductions in 
cardiovascular risk with OSA treatment. Two important studies have looked at this. 
• The first was a randomized trial of four years duration in 725 non-sleepy individuals with an AHI>20 and showed no reduction in the incidence 

of hypertension or cardiovascular events.10 
• The second study was more compelling. It looked at a group of 2,700 patients with known CAD or stroke and moderate to severe OSA. The 

primary composite end point was death from cardiovascular causes, myocardial infarction, stroke or hospitalization for unstable angina, heart 
failure or transient ischemic attack. Patients were randomized to usual care or CPAP therapy and after 3.7 years, there was no reduction in CV 
events or improvement in mortality in the CPAP group.11

Examining this data in its totality suggests that treatment of OSA should be based upon symptoms and not coexistent disease. The United States 
Preventive Services Task Force (USPSTF) recently recognized this when it recommended against population screening for OSA in asymptomatic individuals. 
The important information added by this most recent study is that the subgroup of patients with significant symptoms but an only mildly abnormal AHI, 
are deserving of a trial of auto titrating CPAP therapy with continued treatment if symptomatic improvement is noted. 

             

8. Boulos MI, Jairam T, Kendzerska T, Im J, Mekhael A, Murray BJ. Normal polysomnography parameters in healthy adults: A systematic review and meta-analysis. Lancet Respir Med. 
2019;7(6):533-543. doi:10.1016/s2213-2600(19)30057-8.

9. Wimms AJ, Kelly JL, Turnbull CD, et al. Continuous positive airway pressure versus standard care for the treatment of people with mild obstructive sleep apnoea (MERGE): A multicentre, 
randomised controlled trial. Lancet Respir Med. 2020;8(4):349-358. doi:10.1016/s2213-2600(19)30402-3.

10. Barbé F, Durán-Cantolla J, Sánchez-De-La-Torre M, et al. Effect of continuous positive airway pressure on the incidence of hypertension and cardiovascular events in nonsleepy patients with 
obstructive sleep apnea. JAMA. 2012;307(20). doi:10.1001/jama.2012.4366.

11. McEvoy RD, Antic NA, Heeley E, et al. CPAP for prevention of cardiovascular events in obstructive sleep apnea. N Engl J Med. 2016;375(10):919‐931. doi:10.1056/NEJMoa1606599. Accessed 
May 28, 2020.
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Is the echocardiogram of any value in the diagnosis of syncope in patients 
with a normal heart exam and ECG?
Syncope is estimated to account for 3% of all emergency room visits and up to 6% of hospital admissions. Lifetime prevalence of syncope is estimated 
to be 42%. Researchers at Abington Jefferson Hospital designed a retrospective chart review of patients admitted with syncope. They sought to 
understand the value of a transthoracic echocardiogram (TTE) in the setting of a normal physical exam and normal electrocardiogram (ECG).12

Researchers retrospectively reviewed charts of adult patients presenting with hospital admission for syncope over a two-year period. The review 
included 369 patients, of which 139 met all inclusion criteria.  

Abnormal ECG defined Abnormal TTE defined
• Abnormal axis
• Ischemic changes
• Conduction blocks including first degree, second degree, third 

degree blocks 
• Bi-fascicular blocks
• Abnormal QTc
• Left bundle branch block

• Ejection fraction <45% 
• Valvular abnormalities
• Ventricular hypertrophy 
• Outflow tract obstruction
• Pericardial effusion 
• Pulmonary hypertension 

Of patients with an abnormal physical examination, 36% had an abnormal echocardiogram. In contrast, less than 1% of patients (1 of 120) with a 
normal physical exam had an abnormal echocardiogram. With respect to ECG abnormalities, the findings were similar. An abnormal echocardiogram 
was present in 23% of patients with an abnormal ECG, but in only 2% of patients with a normal ECG. A similar study13 looked only at the value of 
the ECG in predicting an abnormal echocardiogram in patients presenting with syncope. Of 468 patients in the study, 210 (45%) had a normal ECG 
and underwent echocardiography. Excluding three patients with known severe aortic stenosis, only 4% had abnormal echocardiogram findings which 
were nondiagnostic and not related to the cause of syncope. Finally, a prospective observational study14 showed that in 155 patients with unexplained 
syncope, routine echocardiography showed no abnormalities that established the cause of the syncope. Echocardiography was normal or nonrelevant 
in all patients with a negative cardiac history and a normal ECG.

The diagnostic value of the echocardiogram in patients presenting with syncope has been well studied with consistent findings over time. The use of 
an echocardiogram in the evaluation of syncope is not indicated in the presence of a normal physical examination of the heart and a normal ECG. It is 
highly overutilized in this setting. 

             
12. Ghani AR, Ullah W, Abdullah HMA, et al. The role of echocardiography in diagnostic evaluation of patients with syncope-a retrospective analysis. Am J Cardiovasc Dis. 2019;9(5):78‐83. 

Published 2019 Oct 15. Accessed May 28, 2020. 
13. Chang N-L, Shah P, Bajaj S, Virk H, Bikkina M, Shamoon F. Diagnostic yield of echocardiography in syncope patients with normal ECG. Cardiol Res Pract. 2016;2016:1-7. 

doi:10.1155/2016/1251637.
14. Sarasin FP. Role of echocardiography in the evaluation of syncope: a prospective study. Heart. 2002;88(4):363-367. doi:10.1136/heart.88.4.363.
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Colorectal cancer screening and colon polyp surveillance
Colorectal cancer (CRC) screening update
Most providers continue to view colonoscopy as the  
“gold standard” for CRC screening. This assumes that most,  
if not all CRCs can be avoided with a screening colonoscopy 
program. Interestingly, there has never been a prospective 
randomized trial demonstrating a reduction in CRC 
mortality with colonoscopy screening. There are multiple 
observational and cohort studies which have suggested 
a reduction in both the incidence and mortality of 
colonoscopic CRC screening. However, it is the magnitude 
of this reduction that is often not well understood. For 
example, based on a comprehensive literature review, the 
U.S. Preventive Services Task Force (USPSTF) estimated that 
57% of CRC deaths can be avoided with colonoscopy, 
compared to 52% with yearly fecal immunochemical test 
(FIT) or stool DNA testing (Figure 3).1

Since these results are similar, patients should make preference-
based decisions. New West Physicians recently completed 
a pilot looking at an unbiased shared decision-making tool 
to help patients choose their preferred test, while at the 
same time increasing overall screening rates. Patients were 
presented with the tool that incorporated the above data, as 
well as the false positive and negative rates and complication 
rates of the three screening options. Surprisingly, only 27% 
of the patients chose colonoscopy. The USPSTF guideline is 
currently under revision, but the 2016 guideline lists all three 
of the above as acceptable screening options (along with the 
others we rarely use such as flexible sigmoidoscopy with FIT, 
and CT colonography). Based on the results of the pilot at 

New West, we are launching a phase II pilot which will enroll 
10,000 patients to see if the results are consistent with phase I 
in a much larger patient population. This pilot will also use an 
updated shared decision-making tool which is a professionally 
produced interactive video that can be pushed to patients 
when they are making a decision around CRC screening. 

The cost-effectiveness of the screening modality is also 
important to consider when screening large segments of  
the population. Stool FIT is clearly the most cost-effective and 
many countries around the globe screen with FIT and reserve 
colonoscopy for positive FIT tests. A recent meta-analysis of 
over 120,000 patients showed that the sensitivity of stool FIT 
was 91% for the detection of cancer.2 Stool DNA (Cologuard) 
has variable reimbursement but the cost is ~$500 in many 
health plans. At this cost, whether or not it is cost-effective is a 
function of what the costs are for a colonoscopy in any given 
market. At a frequency of every three years, the stool DNA cost 
equivalent over the ten-year span of the colonoscopy interval 
would be ~$1,650. Colonoscopy reimbursement (anesthesia, 
GI and facility combined) in most commercial health plans 
is well above this, and therefore stool DNA would be cost-
effective. For our Medicare markets, this will be a market-
specific calculation as the cost-effectiveness will vary with the 
colonoscopy reimbursement. It could vary from cost-effective 
to cost-neutral to cost-ineffective in different markets. If the 
cost of the stool DNA test is reduced significantly, it would 
become cost-effective in all markets. 

(continued on page 2)
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Figure 3.Benefits, harms, and burden of colorectal screening strategies over a lifetime 

A Benefit: Life-years gained per 1000 individuals screened 

Model estimates, life-years  
gained per 1000 screened  

Screening method and frequency Middle Low High 
Flexible sigmoidoscopy every 5 years          221 181 227 
FIT-DNA every 3 years   226 215 250 
FIT every yeara   244 231 260 
HSgFOBT every year   247 232 261 
CT colonography every 5 yearsb   248 226 265 
Flexible sigmoidoscopy every 10 years        256 246 270 
plus FIT every yeara 

FIT-DNA every year   261 246 271 
Colonoscopy every 10 yearsa   270 248 275 

Life-years gained per 1000 screened 

0 30025020015010050 
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Colon polyp surveillance update 
One of the concerns with colonoscopy is the high rate of 
detection of unimportant polyps, including hyperplastic 
polyps and small tubular adenomas. Over the past decade, 
the detection of small tubular adenomas has increased 
such that they are currently found on over a third of all 
colonoscopies. These patients are then placed on an 
accelerated surveillance regimen, typically at five years. 
There is no evidence base to support a reduction in 
colorectal cancer (CRC) rates using this approach, and these 
patients are therefore exposed to the risks and costs of 
colonoscopies that may not be indicated. Earlier this year, 
the U.S. Multi-Society Task Force on CRC updated their 
polyp surveillance guidelines.3 That document, as well as  
a recent European Society of GI Endoscopy update,4 form 
the basis for the following recommendations. 

As noted, there are multiple large cohort studies that have 
estimated the percent reduction in CRC incidence with 
screening colonoscopy. The largest looked at over 1.3 million 
individuals and estimated the reduction in incidence on 
long-term follow-up at 66%. Because the reductions in risk 
and mortality extend for a long period of time following a 
colonoscopy that did not reveal CRC (up to 10−15 years), 
the important question which needs to be addressed is how 
often is repeat colonoscopy indicated in patients with one 
or two small tubular adenomas, as this is the most frequent 
abnormality found on colonoscopy. These adenomas are 
referred to as “non-advanced adenomas.” Interestingly, 
in several studies that examined future CRC risk in these 
patients, it was found to be the same or up to 32% lower 
than the general population. This reduced risk is likely 
because these individuals have had a colonoscopic exam that 
did not reveal a CRC or advanced adenoma, and therefore 
this may selectively represent a “lower risk population.”  
The updated U.S. guidelines therefore states that:

“ New evidence suggests that most adenoma patients 
(such as those with 1–2 small adenomas) are at lower 
than average risk for subsequent CRC than the general 
population after baseline polypectomy.”

Nonetheless, despite the above statement of equal to or 
lower than average risk, the consensus guideline then goes 
on to state that:

“ For patients with 1–2 tubular adenomas <10 mm in size 
completely removed at a high-quality examination, we 
recommend repeat colonoscopy in 7–10 years (strong 
recommendation, moderate quality of evidence). We 
suggest that physicians may reevaluate patients previously 
recommended an interval shorter than 7–10 years and 
reasonably choose to provide an updated recommendation 
for follow-up between 7 and 10 years after the prior 
examination that diagnosed 1–2 adenomas, <10 mm.”

It thus appears we have finally gotten over the hurdle of 
every five-year surveillance in these individuals and we 
should no longer be recommending this for our patients 

with 1−2 small adenomas. Unfortunately, when considering 
a recommendation for 10-year rather than seven-year 
surveillance, the guideline states:

“ We considered a recommendation of 10 years alone rather 
than a range of 7- to 10-year follow-up after removal 
of 1–2 adenomas, <10 mm in size, given that evidence 
supports that these patients are at lower than average 
risk for CRC. The 7- to 10-year range was chosen because 
of ongoing uncertainty regarding whether the observed 
lower than average risk for CRC could be reduced further 
by exposure to surveillance, and also because we cannot 
rule out the possibility that exposure to surveillance 
colonoscopy in some studies contributed to the low risk of 
CRC observed in these patients.”

In this author’s opinion, taking a group of patients with 
a lower than average risk of CRC and subjecting them to 
more intense surveillance in hopes of further reducing risk 
is highly unlikely to be cost-effective and has the potential 
to cause harm from unnecessary colonoscopies. These 
resources would likely be better utilized to increase the 
screening rate in non-screened individuals. Interestingly, 
in contrast to the U.S. guideline, the European guideline 
recommends a return to a 10-year interval for patients who 
are found to have 1−4 small adenomas, <10 mm in size, 
or one sessile serrated polyp <10 mm in size, irrespective 
of histology unless high grade dysplasia is present. The 
more conservative European guideline is based on a 13-
year follow-up study of 16,000 post-polypectomy patients 
showing that those with three or more nonadvanced 
adenomas had no increased risk of CRC incidence compared 
to those without adenomas.5 Based upon the literature 
as well as the 7−10 year accepted range in the new U.S. 
guideline, we should feel comfortable recommending 10-
year surveillance in our patients with 1−2 small adenomas. 

Another area of confusion for many providers is the 
appropriate surveillance interval for patients who are found 
to have advanced adenomas on their baseline colonoscopy. 
In these individuals the confusion arises as surveillance 
can range from one year up to five years, and is based on 
size, number and histologic appearance of the polyp, as 
well as whether the resection was intact or piecemeal. The 
surveillance of high-risk adenomas is another area where 
the evidence lags behind the recommendations. There is a 
large European trial of polyp surveillance well under way 
which may help answer many of the outstanding questions. 
Fortunately, the new U.S. guideline has simplified follow-up 
of these patients and the link to the follow-up algorithm of 
high-risk adenomas is included with this article. The follow-
up of serrated polyps is unfortunately still complex and is 
also included in the algorithm.

Colorectal cancer screening and colon polyp surveillance (continued from page 1)

Algorithm link:  
https://journals.lww.com/ajg/_layouts/15/oaks.journals/Im-
ageView.aspx?k=ajg:2020:03000:00019&i=F1&year=2020&is-
sue=03000&article=00019&type=Fulltext

https://journals.lww.com/ajg/_layouts/15/oaks.journals/ImageView.aspx?k=ajg:2020:03000:00019&i=F1&ye
https://journals.lww.com/ajg/_layouts/15/oaks.journals/ImageView.aspx?k=ajg:2020:03000:00019&i=F1&ye
https://journals.lww.com/ajg/_layouts/15/oaks.journals/ImageView.aspx?k=ajg:2020:03000:00019&i=F1&ye
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Triple inhaler therapy for COPD 
— optimal use
It is estimated that only 30% of COPD patients on triple inhaler 
therapy meet the Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) guidelines for use. In an observational study, 
UK investigators looked at dual inhaler therapy (LABA/LAMA) 
versus triple inhaler therapy (LABA/LAMA/ICS) in a primary 
care data base.6 A cohort of 7,000 patients on triple therapy 
was propensity matched to 2,000 patients on dual therapy. 
Using a moderate to severe exacerbation definition as one 
requiring hospitalization or systemic corticosteroid therapy, 
the yearly rate was approximately 45% in each group. It 
has been consistently demonstrated in COPD inhaler trials that 
the use of inhaled corticosteroids increases the rate of bacterial 
pneumonia. This was once again observed in this trial with 4% 
of the triple inhaler group requiring hospitalization for bacterial 
pneumonia, compared to 2% of the dual inhaler group. On 
the other hand, in the over 2,400 patients with either frequent 
exacerbations or eosinophilia, triple therapy was associated 
with significantly fewer exacerbations than dual therapy. The 
GOLD guidelines recommend the consideration of triple inhaler 
therapy for the subset of patients with:

• Asthmatic COPD
•  Eosinophilia

 - For patients with one exacerbation per year, ICS 
recommended if the blood eosinophil level is >300 per 
microliter.

 - For patients with two or more exacerbations per year, 
ICS is recommended if the blood eosinophil count is 
>100 per microliter.

When triple inhaler therapy is confined to this subpopulation of 
COPD patients, the frequency reduction in moderate to severe 
exacerbations outpaces the increase in bacterial pneumonia 
for an absolute benefit to the patient, as reflected in the table 
below. Inappropriate utilization of ICS therapy in patients 
with COPD is associated with greater harm than benefit, and 
adherence to the GOLD guidelines is recommended. 

Caffeine and health
A common patient discussion for most of us surrounds the 
health risks of caffeine. A recent review in the New England 
Journal of Medicine reviewed the positive and negative 

health aspects of caffeine, and merits review as caffeine is 
arguably the most frequently ingested drug in the world.7 In 
terms of positive effects, caffeine has been demonstrated to 
reduce fatigue, increase alertness and reduce reaction time.  
These benefits have led to improved performance in distance 
driving, working an assembly line, etc. Caffeine also increases 
the effect of commonly used analgesics. With respect to 
adverse effects, it can reduce sleep efficiency and quality and 
increase anxiety. All of these effects vary widely from person to 
person due to large variations in individual metabolism. There 
is a well-recognized caffeine withdrawal syndrome consisting 
of headache, fatigue, depressed mood and occasional flu-like 
symptoms which can last for two to nine days. Caffeine can 
be toxic and even lethal in very high doses, but this is usually 
from misuse of supplements, as it would take about 75 cups of 
coffee to reach a toxic serum level. 

Another common area of discussion is the interplay of caffeine 
and chronic diseases. Most of these observations come from 
population studies which are subject to the usual confounding. 
In terms of cardiovascular disease, there is a short-term modest 
blood pressure increase, but tolerance develops within a 
week of regular consumption and blood pressure levels then 
return to normal. The risk of sustained hypertension is not not 
increased by daily caffeine use. Cholesterol levels are increased 
by cafestrol in coffee, but only with consumption of unfiltered 
coffee. Cafestrol levels are highest in boiled and French press 
coffee, moderate in espresso style drinks, and minimal in 
filtered coffee. High consumption of unfiltered coffee (six 
cups of French press coffee daily) can raise LDL cholesterol by 
as much as 18 mg/dl. This level of cholesterol elevation could 
contribute to an increased risk of cardiovascular (CV) disease. 
Studies of consumption of up to six cups daily of filtered 
coffee, however, have not been associated with an increase 
in MI or stroke rates even in high-risk populations. In fact, at 
consumption levels of 3–5 cups daily, a reduced risk of CV 
events has been observed. There is not an association between 
coffee consumption and atrial fibrillation. Interestingly, both 
caffeinated and decaffeinated coffee consumption at moderate 
levels has been associated with a decreased risk of Type 2 
diabetes. There are no associations between caffeine ingestion 
and an increased incidence of cancers. There is a mild protective 
effect for multiple cancers including skin, breast, prostate, 
endometrial and hepatic cancers. In terms of GI effects, caffeine 
can worsen esophageal reflux but does not have a clear relation 
to either dyspepsia or peptic ulcer disease. Caffeine has a 
beneficial effect on reducing gallstones and seems to also have 
a protective effect against hepatic cirrhosis. Neurologically, 
although there is no protective effect against Alzheimer’s 
disease, there is a strong protective effect against Parkinson’s 
disease. With respect to pregnancy, there are some data that 
caffeine in moderate to high doses may reduce fetal growth 
rates and increase the rate of pregnancy loss. Lastly, there are 
consistent international data that all-cause mortality is reduced 
with consumption of both caffeinated and decaffeinated 
coffee. Because there are some adverse effects to caffeine 
ingestion, recommendations are to limit caffeine to 400 mg 
daily, or 200 mg for pregnant and lactating women. Click the 
link to view a good infographic summary (Figure 2):  
https://www.nejm.org/doi/10.1056/NEJMra1816604
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ICS use in COPD guided by eosinophil percentage
http://dx.doi.org/10.1016/j.chest.2017.05.020

https://www.nejm.org/doi/10.1056/NEJMra1816604
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Comparative treatment options for intermediate-risk 
prostate cancer (IRPC)
Historically, treatment options for prostate cancer include radical prostatectomy (RP) and external beam radiation therapy (EBRT). 
Classically, recurrence with RP occurred at the surgical margins while recurrence associated with EBRT arose in the central portion, 
the site of origin of the cancer. Most recently, promising results have been noted with brachytherapy (percutaneous placement of 
radioactive seeds within the prostate). Brachytherapy seems to offer better cure at both the margins of the tumor and at its point 
of origin. Initially, brachytherapy was only offered in combination with EBRT.8 More recently for intermediate-risk prostate cancer 
the addition of EBRT was shown to add no benefit.9 Researchers at Kaiser Permanente compared treatment outcomes in 1,503 
patients with intermediate-risk prostate cancer over 10 years resulting from RP, EBRT or brachytherapy.10 Patients were studied 
retrospectively using a propensity score matching system. Patient characteristics and treatment outcomes are summarized in the 
table below. As can be seen from the data, in this study EBRT and brachytherapy were equally effective. 

Importantly, there were no significant differences in metastases-free or prostate cancer-specific survival between the three 
treatment options after adjustment for age and comorbidities. Brachytherapy showed improvements in biochemical markers 
of prostate cancer. This study adds to growing information suggesting that intermediate-risk prostate cancer can effectively 
be treated with brachytherapy alone. This is important, as many of our patients may prefer brachytherapy and it is not often 
provided as an option. The advantages are that treatment is usually complete in two visits at a cost that can be as much as 
50% lower than EBRT. Androgen-suppression therapy does not provide added benefit when added to brachytherapy, whereas 
androgen-suppression therapy does add benefit when used along with EBRT. In terms of the toxicity of the treatment, this also 
favors brachytherapy. The authors of the Kaiser paper also point out that the current higher reimbursement favors intensity-
modulated radiation therapy and therefore fewer patients may be directed to brachytherapy.11 Providers should strongly consider 
recommending brachytherapy as one option for their patients with intermediate-risk prostate cancer. It is prudent to identify a 
high-quality provider of brachytherapy in each geography and have that practice be available to our patients. 

Parameter Treatment modality
Radical prostatectomy External beam RT Brachytherapy

Patient number 819 574 110

Therapy Surgery Median dose 75.3 Gray Iodine-125

Follow-up (years) 10 9.6 9.8

Use of androgen suppression Rx (%) 0.6 59 12.7

Added external RT (%) 0 0 14

No biochemical failure Amer Urologic Assoc (%) 57.1 N/A N/A

No biochemical failure Phoenix criteria (%) N/A 57 80.2

Overall survival 85.5 75.5 78.3

Prostate Ca-free survival 96.6 96.2 95.4

Rx= adjunctive therapy; RT= radiation therapy
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Physical therapy versus intraarticular steroid injection for 
treatment of knee osteoarthritis
Both physical therapy and glucocorticoid intraarticular knee injections confer clinical benefit for the treatment of knee osteoarthritis 
pain and function. A recently published study in the New England Journal of Medicine compared the two treatment modalities in 
a randomized clinical trial.12 Patients with osteoarthritis in one or both knees were randomly assigned to receive a glucocorticoid 
injection (triamcinolone acetate, 40 mg, plus lidocaine) or undergo physical therapy. Patients in the glucocorticoid cohort could 
receive up to three injections during the one-year trial period; those in the physical therapy cohort could undergo up to eight sessions 
in the first four- to six-week period plus up to three additional sessions at the time of the four-month and nine-month reassessments. 
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) scores were used as the primary outcome, with higher 
scores (up to 240) indicating worse pain, function and stiffness. Additional measures were used for secondary outcomes.

Data for at least three study time points were available for 78 patients in each group and analyzed. The mean patient age  
was 56 years. Patients who received physical therapy had significantly lower WOMAC scores at one year than those who 
received glucocorticoid injections, 37.0±30.7 versus 55.8±53.8, p=0.008. Ninety percent of the physical therapy patients 
and 74% of the cortisone injection patients had clinically significant improvement in pain. Secondary outcome analyses 
demonstrated that patients who received physical therapy had a median score of “quite a bit better” on the global rating of 
change scale compared to the glucocorticoid injection group median score of “moderately better.” Patients in the physical 
therapy group also performed better on the alternate step test and timed up and go test.

Although improvements were seen among most patients in both cohorts, patients who underwent physical therapy had less pain 
and less functional disability at one year than patients who received glucocorticoid injections. Discussing treatment options with 
patients, physical therapy appears to be superior, but glucocorticoid injections could be offered to those patients who do not have 
an initial response to physical therapy.

            

1. United States Preventive Services Taskforce. Colorectal cancer: Screening. Final recommendation statement. June 15, 2016. uspreventiveserviestaskforce.org/uspstf/recommendation/
colorectal-cancer-screening. Retrieved August 04, 2020.

2. Imperiale TF, Gruber RN, Stump TE, Emmett, TW, Monahan PO. Performance characteristics of fecal immunochemical tests for colorectal cancer and advanced adenomatous polyps. Ann 
Intern Med. 2019;170(5):319. doi:10.7326/M18-2390.

3. Lieberman DA, Rex DK, Winawer SJ, Giardiello FM, Johnson DA, Levin TR. Guidelines for colonoscopy surveillance after screening and polypectomy: A consensus update by the U.S. Multi-
Society Task Force on Colorectal Cancer. Gastroenterology. 2012;143(3):844-857. doi: 10.1053/j.gastro.2012.06.001.

4. Hassan C, Antonelli G, Dumonceau J-M, et al. Post-polypectomy colonoscopy surveillance: European Society of Gastrointestinal Endoscopy (ESGE) Guideline – Update 2020. Endoscopy. 
2020;52(08):687-700. doi: 10.1055/a-1185-3109.

5. Click B, Pinsky PF, Hickey T, Doroudi M, Schoen RE. Association of colonoscopy adenoma findings with long-term colorectal cancer incidence. JAMA. 2018;319(19): 2021. doi: 10.1001/
jama.2018.5809. 

6. Suisse S, Dell’Aniello S, Ernst P. Comparative effects of LAMA-LABA-ICS vs LAMA-LABA for COPD. Chest. 2020;157(4):846-855. doi: 10.1016/j.chest.2019.11.007.

7. Dam RMV, Hu FB, Willett WC. Coffee, caffeine, and health. New Eng J Med. 2020;383(4):369-378. doi: 10.1056/nejmra1816604.

8. Morris WJ, Tyldesley, S, Rodda S, et al. Androgen suppression combined with elective nodal and dose escalated radiation therapy (the ASCENDE-RT trial): An analysis of survival endpoints 
for a randomized trial comparing low-dose-rate brachytherapy boost to a dose-escalated external beam boost for high- and intermediate-risk prostate cancer. Int J Radiat Oncol Biol Phys. 
2017;98(2): 275-285. doi: 10.1016/j.ijrobp.2016.11.026.

9. Prestidge B, Winter K, Sanda M, et al. Initial report of NRG oncology/RTOG 0232: A phase 3 study comparing combined external beam radiation and transperineal interstitial permanent 
brachytherapy with brachytherapy alone for selected patients with intermediate-risk prostatic carcinoma. Int J Radiat Oncol Biol Phys. 2016;96(2). doi: 10.1016/j.ijrobp.2016.06.026.

10. Goy BW, Burchette R, Soper MS, Chang T, Cosmatos HA. Ten-year treatment outcomes of radical prostatectomy vs. external beam radiation therapy vs. brachytherapy for 1503 patients 
with intermediate-risk prostate cancer. Urology. 2020; 136:180-189. doi: 10.1016/j.urology.2019.09.040.

11. Goy BW. Author reply. Urology. 2020;136189. Doi: 10.1016/j.urology.2019.09.043.

12. Deyle GD, Allen CS, Allison SC, et al. Physical therapy versus glucocorticoid injection for osteoarthritis of the knee. New Engl J Med. 2020;382(15):1420-1429. doi: 10.1056/
nejmoa1905877. 
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Preoperative cardiac evaluation and 
management

Optimal perioperative cardiac management continues 
to evolve. A recent JAMA review highlighted the 
relevant literature for both preoperative assessment and 
perioperative management.1 This review was supplemented 
with additional new studies where appropriate. 
Approximately half of the patients undergoing elective 
surgery have cardiovascular risk factors and about a quarter 
have a prior history of atherosclerotic cardiovascular disease. 
Across all noncardiac surgeries on U.S. adults, the overall 
combined rate of perioperative death, myocardial infarction, 
or stroke is 3%. The goals of the preoperative assessment 
and perioperative management are to reduce this risk. 

Evaluation of potential coronary artery disease. There 
are five scenarios where the patient’s underlying condition 
causes the perioperative risk to be very high. Therefore, 
in these situations, nonemergent surgery should be held 
pending consultation with cardiology. These include:
• Acute coronary syndrome
• Acutely decompensated heart failure
• Severe aortic stenosis
•  Unstable tachyarrhythmia or bradyrhythmia requiring 

immediate therapy
• Recent placement of a coronary artery stent 

Assuming none of these to be present, the preoperative 
evaluation then moves to looking at the risk of major adverse 
cardiac events (MACE) as a function of the type of surgery 
being performed. These can be divided into three categories: 

•  Low-risk procedures (MACE risk of <1%), including 
ophthalmologic surgery, cosmetic surgery, arthroscopic 
surgery and mastectomy 

•  Intermediate-risk procedures (MACE risk of 1–3%), 
including orthopedic, GU/GYN, ENT, general abdominal 
and neurosurgical procedures 

•  High-risk procedures (>5% MACE risk), including 
vascular, thoracic and transplant surgeries 

Low-risk procedures. Patients undergoing low-risk 
procedures do not require a preoperative evaluation or an 
ECG. A recent study of unnecessary ECGs prior to cataract 
surgery showed that as a result of the pre-op ECG being 
performed, these patients incurred additional downstream 
costs of consultation and testing that averaged $1,700 
per patient and had no positive impact on outcomes.2 The 
excess cost to Medicare was $35 million. 

Intermediate- and high-risk procedures. For intermediate- 
and high-risk procedures, the next question becomes whether 
there is a role for preoperative ischemia testing. To start, the 
revised cardiac risk index (RCRI) should be calculated. Using 
the RCRI, one point is assigned for each of the following: 
ischemic heart disease, cerebrovascular disease, heart 
failure, insulin-dependent diabetes, chronic kidney disease 
(serum creatinine level  

≥2.0 mg/dL), and high-risk surgery (intraperitoneal, 
intrathoracic, or vascular). Those with a score of zero have 
a very low perioperative risk of MACE and may proceed to 
surgery. For those with a score above zero, patients who 
are able to walk up a hill or climb two flights of stairs (4 
METS of activity) without cardiopulmonary symptoms do 
not require ischemia testing and may proceed to surgery. 
In patients who have poor functional capacity and can’t 
achieve this level of exertion, it is controversial as to 
whether to perform ischemia testing. The controversy stems 
from the fact that coronary revascularization prior to surgery 
in patients with abnormal ischemia tests has not been 
shown to improve perioperative MACE rates. Additionally, 
a recent study looked at over 36,000 patients with an RCRI 
score of one or higher who had a stress test prior to elective 
knee surgery and compared them to matched controls 
who did not undergo stress testing. The perioperative MI 
and cardiac death rates in both groups were statistically 
identical.3 Routine coronary revascularization is not 
recommended before noncardiac surgery to reduce 
perioperative MACE. Thus, the reason to consider ischemia 
testing is if an abnormal outcome would change the 
decision to have the surgery, or materially change the 
perioperative medical or surgical management of the 
patient. For this group of patients, ischemia testing may be 
considered, and cardiology consultation obtained. Coronary 
computed tomography angiography (CCTA) alone is not 
recommended as a replacement for ischemia testing but 
CCTA with fractional flow reserve (FFR) could be considered 
as an alternative to ischemia testing in this setting. 

Preoperative echocardiogram. The evaluation of left 
ventricular function is not routinely indicated. It should be 
reserved for suspected moderate to severe valvular disease 
in patients who have new signs or symptoms or have not 
had their valvular disease assessed within the past year. 
Treatment of severe valvular disease should be considered 
prior to elective surgery. 

Preoperative measurement of BNP levels. This is an 
area of emerging interest as there have been several studies 
correlating postoperative MACE with preoperative  
BNP levels. A recent study prospectively looked at pre-op 
NT–proBNP levels in over 10,000 patients in nine countries.4 
Providers caring for these patients were blinded to the 
levels. Patients with elevated levels were placed into three 
groups and had the following rates of the primary endpoint 
of perioperative vascular death or MI: 

• 100–200 pcg/ml: 12%
• 200-1,500 pcg/ml: 20.8%
• >1,500 pcg/ml: 37.5%

(continued on page 3)
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A similar meta-analysis of individual patient data from 18 
prospective observational studies looked at preoperative 
BNP levels greater than 92 pg/mL or NT–proBNP levels 
greater than 300 pg/mL. These elevations were associated 
with increased risk of death or myocardial infarction at 
30 days (21.8% in those with elevated levels versus 4.9% 
in patients with BNP below these levels).5 The Canadian 
guidelines now recommend preoperative BNP measurement 
in patients in three circumstances: over age 65, having an 
elevated RCRI, or having a history of CAD. This has not 
been adopted by the AHA/ACC guidelines. Pending revision 
of the U.S. guidelines, where might pre-op BNP levels be 
useful in changing management? On average, patients age 
75 or older have a 9.5% perioperative mortality and this is 
not always communicated prior to surgery. One potential 
application of preoperative BNP measurement would be in 
elective surgery for those patients at high CV risk and in 
the frail or elderly. Identification of BNP levels which would 
predict a much higher perioperative mortality rate can be 
discussed with the patient and used to help inform their 
decisions around their desire for elective surgery. 

Beta blocker and ACE/ARB use perioperatively. 
Although there are theoretical advantageous effects to 
the perioperative use of these drug classes, randomized 
controlled trials have failed to demonstrate benefits with 
their use, and in fact have shown an increase incidence of 
adverse outcomes including stroke, MI and mortality. This 
is likely related to the fact that these adverse perioperative 
outcomes are strongly associated with intraoperative 
hypotension and all three of these drug classes increase 
this risk. It is possible that initiation of beta blocker therapy 
one week or more preoperatively may minimize the risk 
of intraoperative hypotension and maintain the potential 
benefits. However, this has yet to be demonstrated in 
randomized trials. 

Perioperative anticoagulation. Patients with nonvalvular 
atrial fibrillation do not require bridging anticoagulation. 
This also holds true for most patients on long-term 
anticoagulation for recurrent deep venous thrombosis 
or pulmonary embolus. In a trial of 1,884 patients with 
nonvalvular atrial fibrillation randomly assigned to either 
perioperative bridging therapy with low-molecular 
weight heparin or placebo, the incidence of arterial 
thromboembolism was not different between the groups, but 
perioperative bleeding was increased in the bridging group.6 

In a study of 3,640 patients with atrial fibrillation taking 
a direct oral anticoagulant, stopping use of the oral 
anticoagulant one to two days prior to a procedure 
with a low bleeding risk (e.g., eye surgeries or dental 
procedures) and two to four days before a procedure with 
a high bleeding risk (e.g., orthopedic surgeries or vascular 
surgeries) without perioperative bridging therapy was 
associated with low rates of arterial thromboembolism 
(0.33%).7 Patients with mechanical mitral and certain 
mechanical aortic valves do require bridging anticoagulation 
with heparin. Lastly, unless the risk of coronary ischemia is 
significant, routine use of aspirin perioperatively is also not 
recommended due to an increase in bleeding risk without 
an improvement in MACE. 

Patients with prior coronary stenting procedures. We 
are commonly faced with a decision around the timing of 
elective surgery post coronary stent. Individuals requiring 
surgery within one year after PCI are at increased risk of 
perioperative events compared with those without coronary 
stents (8.9% vs. 1.5%).8 Specific factors increasing the 
event rates include time from stent placement, the type of 
stent, the specific thrombotic risk of the surgery and the 
timing of discontinuation of antiplatelet therapy. Due to 
the complexity of this decision, the timing of surgery should 
be determined in consultation with cardiology. Guidelines 
suggest that elective surgery be delayed at least 30 days 
post bare metal stent placement and one-year post drug 
eluting stent (DES) placement. However, new data suggest 
that elective surgery may be safe three to six months post 
DES placement. 

In summary, the goal of a preoperative evaluation is not 
to “clear” the patient for surgery. Rather it is to use an 
evidence-based approach to quantitate the specific risks to 
the patient based upon their medical conditions and the 
type of surgery that is planned. These risks should then be 
communicated to the patient in a shared decision-making 
approach. This approach should outline any preoperative 
testing that is indicated, as well as how this testing could 
impact perioperative management in order to reduce the 
perioperative risks. Please reference the Preoperative CV Risk 
Evaluation algorithm which summarizes the above approach 
on the next page.

 (continued from page 2)

(continued on page 4)
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 (continued from page 3)

Preoperative cardiac surgical risk assessment: non-cardiac surgery

Box 1: Examples of high-risk surgical conditions
• Cardiac implantable device
• Congenital heart disease
• Decompensated heart failure
• High-grade arrhythmias

•  Moderate or greater valvularstenosis or regurgitation 
(particularly aortic)

• Moderate or severe pulmonary hypertension
• Unstable angina or MI within 60 days

Box 2: Examples of low-risk surgical procedures
• Arthroscopic procedures
• Dermatology procedure
• Ophthalmologic surgery

• Partial mastectomy
• Simple mastectomy (complete breast)

Box 3: Revised cardiac risk index
•  High-risk site (any vascular, intraperitoneal, or  

intrathoracic site)
• History of ischemic heart disease
• Previous myocardial infarction or a positive exercise test
•  Current complaint of chest pain considered to be 

secondary to myocardial ischemia
• Use of nitrate therapy

• ECG with pathological Q waves
•  Coronary revascularization procedures  

(DO NOT COUNT unless at least one other criterion for 
ischemic heart disease is present)

• History of heart failure
• History of cerebrovascular disease
• Diabetes requiring insulin therapy
• Preoperative serum creatinine >2 mg/dl

NO

YES
Patient has ≥1 high risk  
condition(s) (see Box 1) Cardiac consultation

 

NO

NO
Evaluate surgical risk with revised
cardiac risk index (RCRI) (see Box 3).
Is patient free of RCRI risk factors?

Is patient having a low-risk  
surgery (see Box 2)

YES

YES

NO

Is patient able to achieve 4 METS of activity?  
(Any one of the below is an example of a 4 MET activity.)
• Climbing a flight of stairs
• Bowling, golf, dancing
• Walking up a hill
• Doubles tennis
• Heavy cleaning (washing windows, vacuuming, mopping)

Proceed to surgery

YES

 Fleisher LA, Fleischmann KE, Auerbach AD, et al. 2014 ACC/AHA guideline on perioperative cardiovascular evaluation and management of patients undergoing noncardiac 
surgery: executive summary: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. Circulation 2014;130:2215.
Hlatky MA, Boineau RE, Higginbotham MB, et al. A brief self-administered questionnaire to determine functional capacity (the Duke Activity Status Index). Am J Cardiol. 
1989 Sep 15;64(10):651-4.
Lee TH, Marcantonio ER, Mangione CM, et al. Derivation and prospective validation of a simple index for prediction of cardiac risk of major noncardiac surgery. Circulation. 
1999;100(10):1043.
 Devereaux PJ, Goldman L, Cook DJ, et al. Perioperative cardiac events in patients undergoing noncardiac surgery: A review of the magnitude of the problem, the 
pathophysiology of the events, and methods to estimate and communicate risk. CMAJ 2005; 173:627.
 Bilimoria KY, Liu Y, Paruch JL, et al. Development and evaluation of the universal ACS NSQIP surgical risk calculator: a decision aid and informed consent tool for patients and 
surgeons. J Am Coll Surg 2013; 217:8.
Wijeysundera DN, Pearse RM, Shulman MA, et al. Assessment of functional capacity before major non-cardiac surgery: An international, prospective cohort study. Lancet. 
2018;391(10140):2631.
Biccard B. Proposed research plan for the derivation of a new cardiac risk index. Anesth Analg 2015; 120: 543–53.
Cohn SL, Fleisher LA. Section editor: Pellikka PA. Deputy editors: Givens J, Saperia GM. Evaluation of cardiac risk prior to noncardiac surgery. UpToDate. This topic last 
updated: July 16, 2019.
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Apixaban versus rivaroxaban: Safety and efficacy analysis in patients with nonvalvular  
atrial fibrillation

Of the four available direct-acting oral anticoagulants (DOAC), apixaban and rivaroxaban are the two most frequently 
prescribed. Several observational trials dating back to 2012 have suggested that apixaban is more efficacious and has a better 
safety profile compared to rivaroxaban. Added to this body of evidence is a new study which looked at over 90,000 patients in 
a single commercial health plan database spanning seven years.9 Overall, the apixaban group had a slightly higher comorbidity 
burden. After propensity matching, the stroke and systemic embolism rate was lower in the apixaban group compared with 
the rivaroxaban group (6.6 events compared with 8.0 events per 1,000 patient years). In the group over 70 years of age, the 
stroke/systemic embolism rate for apixaban-treated patients was 8.3 compared to 10.5 in those treated with rivaroxaban. At 
the same time, the major bleeding risk in apixaban-treated patients was 12.9 per 1,000 patient years compared with 21.9 with 
rivaroxaban. This reduced rate included both lower rates of gastrointestinal and intracranial bleeding. 

The potential reason for the improved outcomes with apixaban may be related to its twice- rather than once-daily dosing.  
Anti-factor Xa activity can be used as a surrogate for the therapeutic effect of these drugs. The twice-daily dosing of apixaban 
allows for more stable blood levels. There is a lower peak anti-factor Xa activity possibly contributing to the lower relative 
bleeding risk, as well as a higher trough level possibly accounting for the relative reduction in stroke and systemic embolism.  
This study now adds to the available evidence suggesting improved outcomes with apixaban compared to rivaroxaban.  
Pending the results of an ongoing randomized head-to-head trial, apixaban should be considered the preferred agent. 

Continued bisphosphonate use warranted: Reduced fracture risk outweighs increase in  
atypical fractures

Researchers at Kaiser reviewed the records of more than one million women over 50 years of age and followed 196,129 
women with bisphosphonate treatment histories from 2007 to 2017.10 There was a clear increased risk of atypical fracture 
(atypical fragility fractures in the subtrochanteric region and along the femoral diaphysis) in women on bisphosphonates  
(see Table 1).

Table 1. Bisphosphonates atypical fracture risk

Exposure to bisphosphonates Atypical fracture risk (hazard ratio) 95% Confidence interval 

Less than 3 months 1.0 NA

3 years to less than 5 years 8.86 2.79–28.2

More than 8 years 43.51 13.7–138.1

This risk has been appreciated and reported in a number of studies. The risk for these atypical fractures is increased in Asians 
vs. Whites. However — and importantly — the reduction in risk for osteoporotic fractures of the hip and other locations far 
outweighed the increase in risk of atypical fractures. Even with the increased risk of atypical fractures in Asians, the highest 
risk subgroup, the benefits of bisphosphonates remain clear (see Table 2).

Table 2. Number of bisphosphonate-associated atypical fractures vs. clinical fractures prevented  

Patient group
Bisphosphonate-associated  

atypical fracture
Hip fractures prevented Clinical fractures prevented

Associated with 5 years duration of bisphosphonate treatment (per 10,000 women)

Asian 38 174 524

White 8 286 859

Hispanic 1 194 576

This study emphasizes the importance of understanding both the risk and benefit of bisphosphonate use to prevent 
osteoporotic fractures and supports the continued use of bisphosphonates in the treatment of osteoporosis in women.  
It also very importantly highlights the association of prolonged bisphosphonate use with an increase in the incidence of atypical 
fractures. The atypical fracture rate increased fivefold in those on bisphosphonate therapy for greater than eight years compared 
to those on treatment for three to five years. This underscores the appropriateness of a bisphosphonate holiday in most women 
to minimize the risk of atypical femur fractures while maintaining the therapeutic effect of decreasing fragility fractures.
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Shared decision-making tool for anticoagulation 

Atrial fibrillation (AF) is associated with increased risk of systemic embolism and stroke. The use of anticoagulation reduces 
the risk of stroke by about 65% among patients with non-valvular AF. Yet nearly half of patients with AF do not start 
anticoagulation or do not remain compliant.11 A major 2014 guideline addressing the management of AF issued a class 
I recommendation for the use of shared decision-making (SDM) to individualize the benefits and harms of anticoagulant 
treatment for patients at risk of stroke.12 Although SDM tools have been developed, rigorous evaluation of the tools is 
lacking. A recently published study compared several quality and outcome measures between patients with AF who were 
randomly selected to receive the SDM intervention about anticoagulation and control patients who received standard care 
(discussions without the SDM tool).13

The clinical trial was conducted at several locations including emergency and inpatient hospital departments, primary care 
clinics and cardiology clinics. All participating clinicians had experience discussing the use of anticoagulation for AF. Eligible 
patients were diagnosed with nonvalvular AF, were at high risk of a thromboembolic event based on CHA2DS2-VASc score 
and were literate. Survey items about the discussions were completed by patients and clinicians. Patient involvement in 
decision-making was assessed by video recording of the encounter and use of the Observing Patient Involvement in  
Decision-Making (OPTION) scale. 

Among 942 patients recruited, 463 were randomized to the SDM intervention and 459 to standard care. Patient reports 
were similar between groups for survey items about clinicians showing respect, listening carefully and using terms that were 
easy to understand. Patients recommended the communication approach with and without SDM similarly (90.9% versus 
89.9%). Decisional conflict, assessed from the Decisional Conflict Scale, was similarly low in both groups; patient–clinician 
concordance about treatment selection was similarly high in both groups. Clinicians were more satisfied with the encounters 
where SDM was used and more likely to recommend the SDM approach to others. Patients were more involved in decision-
making when SDM was used. Yet, the encounter durations with and without SDM did not differ, with mean 32±16 minutes 
versus 31±17 minutes. 

Thus, an SDM tool about anticoagulation may improve clinician satisfaction, better engage patients in the decision-making 
process, and does not necessarily prolong the encounter duration. Some study limitations were present. The nature of the 
intervention precluded clinician blinding, which may have affected how clinicians interacted with patients and how they  
rated their own satisfaction with SDM. Selection bias also may be present, including the participation of clinicians based  
on experience with these discussions and the possibility of selective enrollment of patients by clinicians.
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Pulmonary rehabilitation in Medicare 
beneficiaries decreases mortality

Researchers used Medicare claims data to study 197,376 
patients hospitalized for COPD exacerbations in the 
United States in 2014.14 Patients who began pulmonary 
rehabilitation within 90 days of discharge (1.5%) had a 7.3% 
mortality rate at one year. Patients not undergoing pulmonary 
rehabilitation or beginning rehabilitation more than 90 days 
after discharge had a one-year mortality rate of 19.6%. 
The absolute lower risk of death resulting from initiation of 
pulmonary rehabilitation within 90 days of hospitalization 
was 12.3%. Authors did acknowledge that patients receiving 
rehabilitation had fewer comorbidities, a lower frailty index, 
were younger and lived nearer to a rehabilitation facility. 
Authors attempted to account for these differences using 
a propensity-matched cohort but acknowledged potential 
unaccounted for confounding factors. Another recent meta-
analysis of 13 studies (801 patients) similarly showed the 
benefits of early pulmonary rehabilitation following hospital 
discharge (relative mortality risk 0.58).15

Remarkably, only 1.5% of patients with COPD hospitalizations 
in this study participated in pulmonary rehabilitation. In an 
accompanying editorial, three reasons are suggested for 
this contradiction: 1) providers failing to encourage or order 
pulmonary rehabilitation at discharge; 2) failure likely resulting 
from the lack of financial or quality incentives and/or a lack 
of awareness of patients and providers of the benefit of 
pulmonary rehabilitation; and 3) consistently under-resourced 
pulmonary rehabilitation programs.16

With noninvasive ventilation and continuous oxygen therapy in 
severely hypoxic patients, the only treatments to show a survival 
benefit in COPD, the benefits of pulmonary rehabilitation 
post hospital discharge should be welcomed by clinicians and 
patients. This study should serve as an important notice to 
clinicians, patients, health plans and payors of the benefits of 
early pulmonary rehabilitation for patients with COPD following 
an exacerbation. 

Asymptomatic intracranial artery stenoses are 
common and confer relatively low stroke risk 

Although intracranial artery stenosis is a leading cause of 
stroke, little is known about the prevalence or the prognosis 
of intracranial stenoses that are found incidentally and are 
asymptomatic. A recent population-based study addressed 
these gaps in knowledge.17 Investigators recruited patients 
who had a transient ischemic attack (TIA) or minor stroke 
and underwent vascular imaging by magnetic resonance 
angiography (MRA), computed tomography angiography 
(CTA), or transcranial Doppler. Significant stenosis was defined 
as ≥50% of the vessel luminal diameter. If the intracranial 
artery stenosis corresponded with the TIA clinical presentation 
or the parenchymal stroke, it was labeled symptomatic, 
whereas asymptomatic stenoses were unrelated to any clinical 
events or parenchymal evidence of stroke. Stenoses of the 
carotid artery bifurcations were also evaluated. Follow-up was 
done at 1, 6, 12, 24, 60, and 120 months.

Of the 1,368 patients eligible for the study, 426 intracranial 
stenoses were identified in 260 patients. Of these, 58 
patients (4.2%) had only symptomatic stenoses; 155 (11.3%) 
had only asymptomatic stenoses; and 47 (3.4%) had both 
symptomatic and asymptomatic stenoses. The prevalence of 
asymptomatic stenoses increased with age: 4.8% among 
patients younger than 70 years and 34.6% among patients 
90 years of age and older. Additionally, asymptomatic 
intracranial stenosis was more common than asymptomatic 
carotid artery (extracranial) stenosis in this cohort (14.8% 
versus 7.2%).

Among patients with only asymptomatic intracranial 
stenoses, 506 patient-years of follow-up led to detection of 
eight recurrent strokes. However, only three strokes occurred 
in the stenotic artery distributions, for an annualized stroke 
rate from asymptomatic intracranial stenoses of 0.6%. The 
major morbidity with surgery for intracranial stenosis is as 
high as 5%, or close to tenfold higher than the annual stroke 
rate with medical management. 

In summary, asymptomatic intracranial arterial stenoses are 
common, especially among older aged patients, and confer 
relatively low stroke risk. Based on these results, when an 
intracranial arterial stenosis is found on neuroimaging and  
is unrelated to the clinical presentation or stroke distribution, 
the patient can be counseled about the low stroke risk,  
and the clinician can avoid follow-up imaging to monitor the 
asymptomatic lesion. The treatment should be  
guideline-directed medical therapy. 
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