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(EBM) is important in today’s health care
environment because this model of care
offers clinicians a way to enrich quality,
provide patient satisfaction, reduce costs
and improve outcomes. A common
implementation of EBM involves the
use of clinical practice algorithms during
medical decision-making to encourage
optimal care. This widely recognized
practice is designed to address the
persistent problem of clinical practice
variation with the help of actionable
information at the point of care. These
E-newsletters will enable health care
professionals (HCPs) to put new EBM
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management of coronary artery
disease including CTA with fractional
flow reserve.
• Review pharmaceutical
recommendations for triple
inhaler therapy use in asthma and
perioperative management of
patients with atrial fibrillation on
DOAC therapy.
• Apply medical management for the
treatment of community acquired
pneumonia grounded in evidencebased medicine.
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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.

EDUCATIONAL FORUM

New trends in the management of
coronary artery disease including
the use of coronary artery CTA with
fractional flow reserve

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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New trends in the management of coronary artery disease including the
use of coronary artery CTA with fractional flow reserve (continued from page 1)
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.

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.

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-ScientificSessions.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/S01406736(17)32714-9
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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.

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.

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
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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.

PHARMACY

Triple inhaler therapy for moderate to severe asthma

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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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

Major Bleeding Rate
Arterial Thromboembolism Rate

Apixaban
(Eliquis)
1.2%
0.19%

DOAC Cohort
Dabigatran Rivaroxaban
(Pradaxa)
(Xarelto)
1.0%
1.69%
0.50%
0.42%

PHARMACY

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%
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Preoperative DOAC Interruption Schedule
Day –5
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No DOAC was taken on certain days (shaded) and on the day of the elective
surgery or procedure. The light blue arrows refer to an exception to the basic
management, a subgroup of patients taking dabigatran with a creatinine
clearance (CrCl) less than 50 ng/mL. The orange arrows refer to patients having
a high–bleed-risk surgical procedure. Dark blue arrows refer to patients having a

a

who were long-term users of apixaban (5 mg or 2.5 mg twice

cedure (36- to 42-hour interval corresponding to approxi-

the anticoagulant regimen; and were able to adhere to the DOAC
therapy interruption protocol at the time of enrollment. Patients were excluded if they fit 1 or more of the following criteria: creatinine clearance (CrCl) level less than 25 ml/min for
apixaban users or CrCl level less than 30 ml/min for dabiga-

dabigatran with a CrCl level less than 50 mL/min had longer
interruption intervals to account for renal dependence of dabiForum for Evidence-Based Medicine — March/April, 2020 | 5
gatran clearance.1 Blood samples were taken from patients just
before the procedure to measure their residual anticoagulant
level, but these results were not available for clinical use.

low–bleed-risk surgical procedure. The thickened orange part of arrows refer
to flexibility in the timing of DOAC resumption after a procedure.
Cancer diagnosed within 3 months or has been treated within 6 months
or metastatic.
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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.
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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.

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 Inpatient
setting
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.

+ 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.

MEDICAL MANAGEMENT

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

Table 2: Antibiotic Regimens for Community Acquired
Pneumonia14
Modifying condition
Standard Regimen
No comorbidities or risk
Amoxicillin or Doxycycline or
for MRSA or Pseudomonas
Macrolide (if local resistance is
aeruginosa (no recent
<25%)+
hospitalizations or isolates from
respiratory tract of either of
these pathogens)
With comorbidities (chronic
Amoxicillin/clavulanate or
heart, lung liver or renal
cephalosporin and macrolide or
disease; diabetes; alcoholism;
doxycycline##
malignancy or asplenia)
Or
Monotherapy with a respiratory
fluoroquinolone*

							
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
Society. American Journal of Critical Care Medicine, 200(7), e45-e67. doi:10.1164/
rccm.201908-1581ST
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

Non-urgent chest pain evaluation — New West Physicians pilot
Non-urgent chest pain
evaluation

No coronary artery disease
(CAD)

ASCVD RISK >5% or
abnormal ECG or unable
to exercise

Exercise tolerance test
(ETT)

Coronary computerized
tomography angiogram/
fractional
flow reserve (CCTA/FFR)*

Maximal guideline directed
medical therapy (GDMT)

No response to GDMT

Good response to GDMT

Cardiology consultation

Continue medical therapy

HIGHLIGHTS

ASCVD RISK <5% and
normal ECG and able to
exercise

Known CAD

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

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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