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Ask
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--Know and understand the diagnosis and treatment of common
pulmonary diseases including COPD, Bronchitis, Bronchiectasis
and Pulmonary Embolism.

-- To discuss the role that primary care providers have in the
management of pulmonary disease.

 --To discuss and review new treatments and the medical
management of the above diseases
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Virginia Mason Thoracic Center
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Primary Care Role
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Vaping
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In a car
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LDCT CXR

Cancers 
Diagnosed

645/100,000 572/100,000

Lung CA Deaths 247/100,000 309/100,000

Reduction in lung CA mortality:  20% (p=0.004)
Reduction in overall mortality:    6.7% (p=0.02)

# needed to screen to prevent one death: 320
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Pulmonary Nodule Board
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Why Venous Thromboembolism

• 900,000 events per year, 1/3 recur in 10 years
• ~100,000 deaths per year, 10-30% in first month
• Most common preventable cause of hospital death
• DVT is associated with long-term complications, such as 

post-thrombotic syndrome in up to 50%
• About two-thirds of all VTE events are related to 

hospitalization
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Top 10
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• What anticoagulant should I use?
• How long should I treat?
• What about cancer?
• Provoked vs unprovoked?
• What do I do with the “incidental” PE?
• UEDVT and PICCS….Treat?
• Should I use thrombolytics, CDT/EKOS?
• Should I put in an IVC filter?
• Should I do a hypercoagulopathy workup?
• When can I operate?
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Case 1

• 53 yo female on HRT with recent THR 3 
weeks ago in Orlando now visiting her 
grandchildren.

• PMH:  HTN, CAD, hx of PUD with prior gi 
bleed in distant past

• Meds: metoprolol, HCTZ, ASA
• CC: Acute dyspnea, pleuritic chest pain
• PE: + Pratts sign
• CXR: clear
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What do you order?

a. Echocardiogram
b. Chest CTPA
c. V/Q scan
d. D-dimer
e. Troponin
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Modified Wells criteria
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What would you treat her with?

• a. LMWH
• b. LMWH followed by Vka
• c. DOAC
• d. aspirin
• e. Would not treat

f. I am not sure



© 2014 Virginia Mason

Acronym Evolution

• TSOAC = Targeted Specific Oral 
Anticoagulant

• NOAC = Novel Oral Anticoagulant
• DOAC = Directed Oral Anticoagulant
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OOAC = Old Oral Anticoagulant
ROOAC = Really Old Oral Anticoagulant
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1. How Long to Treat
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a.  Don’t treat
b.  6 weeks
c.  3 months
d.   One year
e.   Indefinitely
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CHEST 2016; 149 (2):315-52
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Liver Disease, Renal Disease, Pregnancy, SBE, Cancer

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwifrbPKr-rMAhVDwWMKHcK9CPQQjRwIBw&url=http://journal.frontiersin.org/article/10.3389/fcvm.2015.00030&psig=AFQjCNED6K2hEbE8oTP3uTE6_yzFAiAQKQ&ust=1463892628672474


Rate of DVT/PE at One Year

Rivaroxaban compared with 
Enox/VitkA
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more

• Oral agents easier
• No  injections
• Less expensive?
• No head to head trials with DOACs
• No DOAC vs LMWH trials
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So which Agent do I choose?
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Factors affecting choice
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DOAC Drug Interactions
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Can I treat her at home?
• (1) clinically stable with good cardiopulmonary reserve 

(no inc troponin)
• (2) no contraindications such as recent bleeding, severe 

renal or liver disease, or severe thrombocytopenia(ie, 
<70,000/mm3)

•  (3) expected to be compliant with treatment 
• (4) the patient feels well enough to be treated at home. 
• (5) PESI score <85 not necessary

• In patients with low-risk PE and whose home
• circumstances are adequate, we suggest treatment at
• home or early discharge over standard discharge
• (eg, after the first 5 days of treatment) (Grade 2B).

31
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Questions

• Why not 6 weeks?
• What is Provoked?
• What about Cancer?
• What if she cannot stop her HRT?
• When can I operate?

33
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Risk of recurrence on therapy
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What is Provoked?

• Surgery
• Medication
• Inactivity (flight >8 hours)
• Cancer

35



© 2014 Virginia Mason

Proximal DVT/PE in active cancer

• Extended therapy
• LMWH > VitKa = DOAC
• Recommended with low and medium 

bleeding risk
• Suggested with high risk

• Non-oral, short ½ life

36
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Treatment during Pregnancy

• LMWH
• UFH
• VitKa potentially teratogenic
• ? DOAC (excluded)
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Duration: Provoked

• Surgical: 3 mo (1B)
• Nonsurgical: 3 mo (1B-HR, 2B-LR)
• Distal DVT: 3 mo (1B) or none
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Duration: Unprovoked

• Initial: high BR: 3 mo (1B) (R)
•  Low-mod BR: Extended*^ (2B) (S)
• Recurrent: HR: 3 mo (2B) (S)
• ModR: Extended (2B) (S)
• LR: Extended (1B) (R)

• *Consider sex, d-dimer
• ^Reevaluate annually

40



PADiS-PE Trial JAMA July 2015
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Effect of Sex on recurrence rate
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Treatment of Recurrent VTE
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LMWH
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What about Aspirin?

• 2 trials
• Initial unprovoked VTE treated with 3-18 

mo of AC (Vka), no inc BR
• Reduced risk of recurrence by 33% 

(compared with 80%)
• Increased bleeding but not significant
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Aspirin?
• In patients with an unprovoked proximal DVT
• or PE who are stopping anticoagulant therapy and
• do not have a contraindication to aspirin, we suggest
• aspirin over no aspirin to prevent recurrent VTE
• (Grade 2B).

47
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True or False

• Incidental PE’s should be anticoagulated.

48

MAYBE
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Incidental PE
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Incidental PE

• 2.5% prevalence
• Occurring more commonly
•  ~30% segmental/subsegmental
• 45-91% treated in multiple studies
• Significant recurrence if not treated in 

some
• No RCT’s
• Need to treat dependent upon size and 

absence of proximal DVT and risk of 
recurrence

•   

50



© 2014 Virginia Mason

Caveats

• May want to do serial US
• Recurrence: immobility, cancer, idiopathic
• More apt to follow if good cardiopulmonary 

reserve and high risk of bleeding
• Grade: 2c
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The Opportunist’s Viewpoint
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COPD matters
Top 5 Killers in 
US

Rank 
1990

Mortality 
1990

Rank 
2010

Mortality 
2010

% median 
change

Ischemic Heart 
Disease

1 648K 1 563K Down 14%

Stroke 2 177K 2 172K Down 3%
Lung Cancer 3 143K 3 163K Up 14%
COPD 4 97K 4 154K Up 58%
Lower 
Respiratory Tract 
Infections

5 90K 7 85K Down 8%

Murray CJL , et al.  JAMA.  2013; 310 (6): 591-608
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May the force……

http://www.imdb.com/media/rm1489410048/nm0000559?ref_=nm_ov_ph
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Woman’s World

• ~72, 000 women died (2009)….53%
• More hospitalizations (57% of 715,000)
• More severe and younger

– 71% LVRS/transplant  group (<53yo, 
FEV1<40%)  2000

– 66% of very severe (FEV1<50%, <55yo) 2011
– ~80% of nonsmoking COPD (15%) and 

majority of nonsmoking NSCCA in women
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COPD Limits Daily Activities for Patients 
Regardless of Age 

<65 
Years≥65 
Years

*P<0.0
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P17. How much do you feel your respiratory condition limits what you 
can do in each of the following areas? n=3,265
Rennard S, et al. Eur Respir J. 2002;20:799-805.
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Risk Factors for COPD

Nutrition

Infections

Socio-economic 
status

Aging Populations

• About 50% of COPD deaths in developing                         GENES
• countries are from biomass smoke; 75% are of
• women
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Definition of COPD

• Chronic Obstructive Pulmonary 
Disease is a preventable and 
treatable disease with some 
significant extrapulmonary effects.

• The pulmonary component is 
characterized by airflow limitation that 
is not fully reversible.  FEV/FVC<0.70

• The airflow limitation is usually 
progressive and associated with an 
abnormal inflammatory response of the 
lung to noxious particles or gases.

• Severe COPD leads to respiratory 
failure, hospitalization and death

Healthy 
Alveolus

COPD

Global Initiative for Chronic Obstructive Lung Disease. Goldcopd.org. NIHLBI & WHO
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COPD: WHAT IT IS!

Decramer M, et al. Lancet.  2012; 379: 1341-51



Low, Flattened Diaphragm Increased A-P 
DiameterHyperinflati
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Radiographic Changes in 
COPD
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Must have spirometry

• COPD is not a clinical diagnosis
• Requires documentation of airflow 

obstruction that is not completely 
reversible

• Spirometry should be measured in stable, 
symptomatic patients
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Must have spirometry

• COPD is not a clinical diagnosis
• Requires documentation of airflow 

obstruction that is not completely 
reversible

• Spirometry should be measured in stable, 
symptomatic patients

• Review of VA patients with diagnosis of 
COPD, 48% of VA patients did not have 
airflow obstruction 

David Au, University of Washington Grand Rounds, 2013
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GOLD combined assessment

GOLD 2013
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Overlap Syndrome

66
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Natural History of 
COPD
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Effect of Frequent Exacerbations
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Recovery After Exacerbation
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Exacerbations Impact Survival
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Management
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Treatment for all with COPD
1. Smoking Cessation

● Commit to quit
● Nicotine replacement
● Wellbutrin
● Varenicline
● QUIT LINE: 1-800-QUIT-NOW

2. Intermittent bronchodilator therapy
● Albuterol, ipratropium, or combination

3. Influenza and pneumococcal vaccine
● Influenza vaccine decreases serious illness and death by 

50% (NIHLBI/WHO)
4. Education, exercise, diet

Global Initiative for Chronic Obstructive Lung Disease. Goldcopd.org. NIHLBI & WHO
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Vaccines Reduce Exacerbations
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Pneumococcal Vaccine
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Inhaled controller therapies for 
COPD
• Anti-inflammatory

– ICS: inhaled corticosteroids
• Ex:  fluticasone, budesonide, mometasone

• Long acting bronchodilators
– LABA: inhaled long acting B2 agonists

• Ex: salmeterol, formoterol , afomoterol, indacaterol, vilanterol, 
olodaterol

– LAMA:  long acting muscarinic antagonist
• Ex: tiotropium, aclidinium (Tudorza), umeclidinium
• glycopyrronium bromide NVA237 (Seebri)

• Combinations:  budesonide/formoterol, fluticasone/salmeterol, 
mometasone/formoterol, fluticasone/vilanterol (Breo), Umec/vilant (Ellipta), 
glyco/indacaterol
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MACROLIDES

Mucous secretion
•Decrease volume
•Improves mucociliary clearance,
elasticity, and ciliary motility

•Inhibition of genes for mucoid proteins

Decrease bronchial 
hyper-responsiveness Protection from 

reactive O2 species
Increase β defensins

•Reduction in 
adhesion molecules
(ICAM-1, sICAM-1, e-selectin, β-2 
integrins, VCAM-1, LFA-3, Mac-1)

•Reduction in bacterial 
adhesion

Inhibits P. aeruginosa
•Adhesion
•Alters virulence factors
•Decreased biofilm production
•Altered quorum sensing
•Altered gene expression

Zarogoulidis, et al. Eur J Clin Pharmacol. 2011

PMNs: reduced 
elastase, stabilization of 
degranulation

Alters signaling 
pathways like VEGF 
and NFκBFriedlander AL. et al.  Chest. 2010  



• N=1577, >40 years of age, U.S.
• Clinical dx of COPD:

– Pack year >10
– FEV1/FVC <70, without complete reversibility
– Supplement O2 or steroids/or ER visit for AECOPD
– No AECOPD for 4 weeks prior to enrollment
– No asthma, HR>100, QTc>450, documented hearing loss



Albert RK, et al. NEJM 2011; 365 (8): 689-98

Median time to exacerbation
266 Azithro vs 174 Placebo
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Phosphodiesterase inhibition

• Hydrolase of cAMP in inflammatory cells

Journal of COPD Management 2006
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Roflumilast and exacerbations

81



Side effects-roflumilast

• Nasopharyngitis
• Nausea
• Headache
• 17% of patients on 

500mcg dose had a 
side effect
– 15% discontinued

• Weight loss, avg 2kg

• Diarrhea



  IV: Very Severe    III: Severe     II: Moderate       I: Mild

Therapy at Each Stage of COPD 

▪ FEV1/FVC < 70% 

▪ FEV1  > 80% predicted

▪ FEV1/FVC < 70%

▪ 50% < FEV1 < 80%
    predicted

▪ FEV1/FVC < 70%

▪ 30% < FEV1 < 50% 
predicted

▪ FEV1/FVC < 70% 

▪ FEV1 < 30% 
predicted

or FEV1 < 50% 
predicted plus 
chronic respiratory 
failure

Add regular treatment with one or more long-acting 
bronchodilators (when needed);  Add rehabilitation

Add inhaled glucocorticosteroids if 
repeated exacerbations 

Active reduction of risk factor(s); influenza vaccination
Add short-acting bronchodilator (when needed)

Add long term oxygen 
if chronic  respiratory 
failure.  Consider 
surgical treatments 



Airflow Obstruction ratio<0.70 without bronchodilator 
reversibility

No 
symptoms

Smoking cessation

Symptoms, 
no 

AECOPD

LAMA LABA

Symptoms, 
freq 

AECOPD

ICS/LAB
ALAMA

Vaccinations

Ongoing 
symptoms

Combination therapy LABA/ICS, or 
LABA/LAMA, or LABA/LAMA/ICS 

Pulmonary Rehabilitation/Exercise

Resting oxygen assessment

Symptoms, 
freq 

AECOPD
Combination therapy LABA/ICS, or 
LABA/LAMA, or LABA/LAMA/ICS, 

macrolide or roflumilast
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Endobronchial Valve LVR
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EBV effect
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EBV LVR
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12 month outcomes
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FEV1
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Pneumothorax rate
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COPD EXACERBATIONS

• COPD exacerbations defined:
“An event in the natural course of the 
disease characterized by a change in the 
patient’s baseline dyspnea, cough, and/or 
sputum that is beyond normal day-to-day 
variations, is acute in onset, and may 
warrant a change in regular medication in 
a patient with underlying COPD.”
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Causes

93
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Pulmonary Embolism in 
“Unexplained” AECOPD
• Spiral CT and US

– 211 pts with AECOPD
• Not requiring mechanical ventilation
• No acute bronchitis
• Disparity between CXR and ABG’s

– 49/197 (25%) positive for PE
• 43 by CT (19 pos US)
• 6 by US

– Associations:
• Prior PE, malignancy, drop of 5 mmHg CO2

Tillie-Leblond, Ann Int Med 2006
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AECOPD--Steroids

• Beneficial
• Decrease length of stay
• Accelerate return of FEV1
• SCOPE (2 vs 8 week) similar
• Cochrane review: no difference between 

<7 days and > 7 days
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• 314 pts presented to 1/5 Swiss ER’s
• RDBCT of 40 mg prednisolone  for 5 vs 14 

days
• Noninferiority trial
• PO: time to exacerbation <180 days

JAMA 2013; 309:2223-31

Short-term vs Conventional Glucocorticoid Therapy in Acute 
Exacerbationsof Chronic Obstructive Pulmonary Disease
The REDUCE Randomized Clinical Trial
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REDUCE Trial--Results

• Exacerbation rates were similar (36% vs 37%
• Time to exacerbation 43 days vs 29 days
• No difference in # of patients requiring 

mechanical ventilation, or time to death
• Lung function  at 4 different time points after 

discharge no different (improvement in 1/3)
• No difference in steroid-related adverse events



CRP
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Bronchiectasis

• 500k in US
• Age (10x > in > 60 yo)
• Women
• Chronic cough in nonsmokers

99
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Pathophysiology

• Infection
• Impaired airway clearance
• PMN factor
• Sputum properties
• Atopy
• Vit D deficiency
• CFTR heterozygotes

100
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Etiologies

• Airway obstruction
• Tracheobronchomegaly
• Young syndrome
• PCD
• Systemic disease
• Alpha-1 antitrypsin deficiency
• Pulmonary infections
• Mycobacterial
• ABPA

101
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Diagnosis

• Cough, daily sputum, dyspnea, fatigue, 
• PE: wheeze
• Lab:  cbc , Ig, alpha -1, RF, SSA
• CXR, CT
• FVC, 6 minute walk 

104
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CT findings

• Airway dilation (1.5x > blood vessel)
• Signet ring, tram track, saccular, cylindrical
• Tree-in-bud
• Distribution
• Traction bronchiectasis

105
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Treatment-When

Based on symptoms
Sputum elastase?
Frequent organisms
Sputum dictates treatment choice
Inhaled therapy?
14 day duration

106
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Prevention

• Macrolides
• Inhaled
• Oral (macrolide intolerant)
• Hypertonic saline, nebulized mannitol
• Mucolytic agents
• Hydration

107
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Airway clearance

108
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Other Therapies

• Steroids
• Nsaids
• Statins
• Immunizations
• Pulmonary Rehabilitation
• Surgery

109
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Bronchitis

110
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Bronchitis

• 10% of ambulatory care visits
• Viral 60%
• Bacterial 6%
• Cough 1-3 weeks, purulent, BHR, wheeze
• Whoop, cough-vomit, fever
• Focal sx, egophony, rub
• CXR: Fever, tachy, MS changes, focal sx, 

hemoptysis, immunocompromised
• Lab: flu, pertussis PCR/serology

111
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 Procalcitonin

Specific levels of serum Procalcitonin, an
inflammatory biomarker, can be used to
identify non-bacterial respiratory tract
Infections and reduce antibiotic use….

• True
• False
• Uncertain

112
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 Procalcitonin

Specific levels of serum Procalcitonin, an
inflammatory biomarker, can be used to
identify non-bacterial respiratory tract
Infections and reduce antibiotic use….

• True
• False
• Uncertain
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13 kD protein, normally not detectable in serum 

Bacterial infection: Procalcitonin released into serum 
w/in 3-6 hours vs CRP & ESR, delayed ~24 hours
 --Potent stimuli: Endotoxin (gram negatives), IL-1, TNF

--Gram positive bacteria less potent but markedly
greater than viruses/mycoplasma

Virus infection: Interferon-g release suppresses procalcitonin

114
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Cochrane Meta Analysis 2011, updated 2017 supports
Procalcitonin Guided Treatment (international)
• High quality data from 26 RCT both severe & not RTI
• Withhold antibiotics & shorten antibiotic duration
• Lower risk for mortality
• Fewer antibiotic related AE’s (ie, C diff)

Why isn’t procalcitonin algorithm widely used US?
• Sporadic skepticism remains in the US
• Recent: Failed to reduce antibiotic use in 14 US ED’s

Huang DM, et al. NEJM 2018;379(3):236-49
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Treatment

• Education
• Guaifenisin
• Albuterol if wheezing
• Ipratropium nasal spray
• No antibiotics
• No prednisone
• No herbal medications

116
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Thank You for your Attention

117
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Pneumonia with age

118

Ramirez JA et al. CID 2017;65(11):1806-12


