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ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family Physicians for
educational purposes only. Please note that medical information is constantly changing; the information
contained in this activity was accurate at the time of publication. This material is not intended to represent
the only, nor necessarily best, methods or procedures appropriate for the medical situations discussed.
Rather, it is intended to present an approach, view, statement, or opinion of the faculty, which may be
helpful to others who face similar situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual using this
material and for all claims that might arise out of the use of the techniques demonstrated therein by such
individuals, whether these claims shall be asserted by a physician or any other person. Physicians may
care to check specific details such as drug doses and contraindications, etc., in standard sources prior to
clinical application. This material might contain recommendations/guidelines developed by other
organizations. Please note that although these guidelines might be included, this does not necessarily
imply the endorsement by the AAFP.
This live CME session is supported by an educational grant from GlaxoSmithKline.
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Learning Objectives
1.

Use evidence-based criteria to order and interpret appropriate
tests for asthma.

2.

Analyze environmental triggers for asthma with patients and
select factors to reasonably avoid or control them.

3.

Develop system-wide interventions that promote patient
adherence to long-term management of chronic asthma.

4.

Collaborate with asthma patients to develop an asthma action
plan that encourages adherence.
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Audience Engagement System
Step 1

Step 2

Step 3

Abbreviations
• SABA: short-acting beta agonist
- i.e.: albuterol

• LABA: long-acting beta agonist
- i.e.: salmeterol, formoterol

• ICS: inhaled corticosteroid
- i.e.: fluticasone, budesonide

• LABA/ICS: salmeterol/fluticasone (Advair), formoterol/budesonide
(Symbicort)
• LTRA: leukotriene receptor antagonist
- i.e.: montelukast (Singulair), zafirlukast (Accolate), zileuton (Zyflo)

• LAMA: long-acting muscarinic antagonist
- i.e.: tiotropium bromide (Spiriva)
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Practice Recommendations
•ICS are best first line maintenance therapy
•LABAS are safe and can be used second line
•Consider novel treatments: SMART, tiotropium
•MDIs are as effective as nebulizers
•Consider 2 days of dexamethasone for AEA

The Burden

Asthma Prevalence in Children from 0-17 Years of Age
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The Burden
Puerto Rican
Non-Hispanic
Black
Mexican
American
Non-Hispanic
White
Asthma Prevalence by Race/Ethnicity (NH: Non-Hispanic)

Reducing the Burden
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Prenatal

Castro-Rodriguez JA, Forno E, Rodriguez-Martinez CE, et al. Risk and protective factors for childhood asthma:
what is the evidence? J Allergy Clin Immunol Pract. 2016;4(6): 1111-1122.

Perinatal

Castro-Rodriguez JA, Forno E, Rodriguez-Martinez CE, et al. Risk and protective factors for childhood asthma:
what is the evidence? J Allergy Clin Immunol Pract. 2016;4(6): 1111-1122.
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Postnatal

Castro-Rodriguez JA, Forno E, Rodriguez-Martinez CE, et al. Risk and protective factors for childhood asthma: what is the evidence? J
Allergy Clin Immunol Pract. 2016;4(6): 1111-1122.
Lang JE et al. Obesity is a preventable risk for developing pediatric ssthma. Pediatrics 2018.

Current Guideline Review
2007 NHLBI and 2018 GINA
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Initial Evaluation of Asthma

Diagnosis
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Poll Question 1
A 6-year old male presents with frequent episodes of wheezing.
His mother reports that he has been having coughing spells at
night every 2-3 weeks and will have wheezing approximately 2-3
times a week.
Which of the following is diagnostic of asthma:
A. 3 episodes of wheezing per year and allergic rhinitis
B. Reversibility of at least 12% in baseline FEV1
C. Reversibility of at least 5% in baseline FEV1
D. Non-reversible obstruction of at least 20% FEV1

Asthma Diagnosis
•Reversibility: 12% in baseline FEV1 or 10%
of percent predicted FEV1
•Methacholine challenge most sensitive test
•Positive: decrease in FEV1 > 20% at 8 mg/ml
•Decreased FEV1/FVC suggestive of disease
•Normal spirometry does not exclude asthma!
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Asthma Predictive Index
Children < 3 years of age with 3 or more
episodes of wheezing in a year AND
•1 Major Criteria
1 Major Criteria
- Eczema
‐ Eczemaof
- Evidence
‐ Evidence
of
allergen
sensitivity
allergen
- Parent
withsensitivity
asthma
‐ Parent with asthma

OR
OR

2 Minor Criteria
Evidence
of food
2- Minor
Criteria

allergiesof food allergies
‐ Evidence
Eosinophilia
>4%
‐ - Eosinophilia
>4%
Wheezing
apart
‐ - Wheezing
apart
fromcolds
colds
from

+ Test=76% of children diagnosed with asthma at age 6

Got Asthma? (Really?!)
•Patients (N = 701) underwent spirometry
and symptom monitoring
•Patients without asthma per spirometry
underwent medication weaning over 4 visits
•Repeat testing ruled out asthma in 203 (33%)
•After 1 year, 6 (2.9%) resumed treatment
•12 with serious alternative diagnoses
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Assessing Severity

Poll Question 2
A 6-year old asthmatic male presents with frequent episodes of
wheezing. His mother reports that he has been having
coughing spells at night every 2-3 weeks and will have
wheezing approximately 2-3 times a week.
How is the severity of this patient’s asthma characterized?
A. Intermittent
B. Mild persistent
C. Moderate persistent
D. Severe persistent
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National Heart, Lung, & Blood Institute (NHBLI)
National Asthma Education and Prevention Program
Expert Panel Report 3 Guidelines
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Initiate Medications

Poll Question 3
A 6-year old asthmatic male presents with frequent episodes of
wheezing. His mother reports that he has been having coughing
spells at night every 2-3 weeks and will have wheezing
approximately 2-3 times a week.
Which of the following is first line therapy for control
medication for this patient?
A. Long-acting beta agonist (LABA)
B. Leukotriene receptor antagonist (LTRA)
C. Inhaled corticosteroid (ICS)
D. Theophylline
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GINA Stepwise Approach

ICS for Everyone?
• 2016 industry-funded RCT (N=7100, ages 4-66) mild asthma
- Randomized to budesonide or placebo daily x 3 years
- ICS group with 50% fewer severe asthma-related events vs placebo
regardless of symptom frequency at baseline
- ICS group with 8 fewer adverse events per 1000 patient-years
- Absolute difference: small; could consider ICS in patients with
infrequent symptoms (2 days/week or less)

• Guidelines still rec ICS only for patients with symptoms on
3 or more days/week
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Adult Height and ICS
•2012 RCT: 1000 children ages 5-13

- Treated with ICS, nedocromil or placebo for 4 yrs
- Height measured in adulthood (mean age 25)
- ICS caused modest height reduction of 1.2 cm
- Most pronounced in girls

•2014 Cochrane Review

- 0.48 cm/yr in growth velocity
- 0.61 cm change in baseline height at 1yr

What About Other Therapies?

NHLBI Guidelines: Step Wise Approach For Managing Asthma
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Cromolyn and Theophylline
•2011 Cochrane Review (23 studies, N=1026)
evaluated efficacy of cromolyn
- Cromolyn no better than placebo in symptom free days
- Small decrease in bronchodilator use

•2009 Cochrane Review (36 studies, N=2838)
evaluated efficacy of theophylline
- Theophylline better than placebo
- ICS better than theophylline alone in alleviating symptoms

LTRAs
•Leukotriene receptor antagonists (LTRA) single
agent for control in mild persistent
•2012 Cochrane Review (19 studies, N=3333)
examining LTRA vs. ICS
- Increase in exacerbations (NNH=28)
- Increase in hospitalizations
- Increase need for rescue treatments
- Decreased quality of life
- Increase in nighttime symptoms

18

Develop Asthma Action Plan
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Asthma Action Plans (AAP)
•2006 Cochrane: 3 RCTs, (N=355), children,
symptom-based vs. peak-flow AAP
- Less acute visits with symptom-based AAP
- Children preferred symptom vs. peak flow
- No difference in need of oral steroids, admissions,
quality of life

Asthma Action Plans (AAP)
• 2017 CR of 15 RCTs, N=3062 (AAP vs no AAP: N=2602;
AAP plus education vs education alone: N=460)
• Ages 22-49, most studies 6 months long
• No benefit or harm with AAPs on ED visits or admissions
(OR 0.75; 95% CI, 0.45-1.24; N=1385)
• No benefit or harm with AAP + education on ED visits or
hospitalizations (OR 1.1; 95% CI, 0.27-4.32; N=70)
• Similar results with AAP on steroids, symptoms, function
• Overall evidence rated “low/very low”
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Parent-Initiated Steroids
•2012 RCT (N=230, 5-12 years), Australia
- Oral prednisolone 1mg/kg vs. placebo
- May reduce symptoms and healthcare use
- May be useful with experienced parents
- Not recommended for preschool children

•2016 Cochrane (3 RCTs, N=422)
- Increasing ICS does NOT help reduce ER visits,
oral steroids, hospitalizations

Follow-Up
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Follow-up Visits

Assess Control

22
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Review Inhaler Technique

Adjust Medications
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Poll Question 4
A 6-year old asthmatic male presents with frequent
episodes of wheezing, despite ICS. His mother reports that
his nighttime symptoms occur once a month but he
continues to have wheezing approximately 2 times a week.
Which of the following is the best option for stepping
up control therapy?
A. Adding tiotropium
B. Switching to montelukast
C. Adding theophylline
D. Adding LABA
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GINA Stepwise Approach

Risks of LABA’s
• Cochrane Reviews of LABA safety
- 6 deaths in combo formoterol vs. 1 in ICS alone
- No difference in non-fatal events
- Salmeterol deaths all occurred with drug alone
- No diff in head to head comparisons

• 2010 FDA black box warning placed on LABA’s
• FDA mandated surveillance studies…
• FDA dropped black box warning on ICS/LABA in
Dec 2017 (still NEVER use LABA alone in asthma)
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The Return of the LABAs
• 2016 RCT (N=11,693): formoterol + budesonide
(Symbicort) vs budesonide alone in patients > 12 yrs
- Combo reduced exacerbations 16.5% (HR 0.84; 95% CI, 0.74-0.94)
- No diff in asthma-related side effects (43 vs 40); 2 deaths in combo

• 2016 RCT (N=6028): salmeterol + fluticasone
(Advair) vs. fluticasone alone in children 4-11
- Combo non-inferior to fluticasone alone; no diff in serious asthma
related side effects (21 vs. 27); no deaths in either group
- No benefit to add on LABA, but safety was primary endpoint

LABAS Are Safe!
•2018 meta-analysis (4 RCTs, N=36,010)
- Compared safety of ICS alone vs. ICS/LABA
- No difference in intubations, death at 26 wks
- No difference in hospitalizations
- Decreased exacerbations in ICS/LABA
(9.8% vs. 11.7%)
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ICS plus LABA…Right Away?
•2013 Cochrane Review, 27 trials, N=8050
•RCT’s comparing ICS + LABA with ICS alone
•Combo ICS/LABA no better than ICS alone
•Higher dose ICS superior to add on LABA
•Children responded similarly to adults
•No difference in adverse events

Single Inhaler Therapy (SiT)
• Combo formoterol/budesonide (SiT)
• 13 studies of over 13,352 patients; no children < 12
• All industry funded
• SiT reduced:
- Asthma exacerbations requiring oral steroids
- ER visits and hospitalizations
- Adverse events/discontinuation higher in SiT group

• NNT 100 to prevent admission or ER visit
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LTRA as Adjunct
• 2011 pragmatic trial (N=352 adults and children)
- LTRA equivalent at 2 months to ICS+LABA
- Non-equivalent at 2 years

• 2010 trial (N=182 children) compared adjuncts:
- Increased ICS dose
- Added LABA
- Added LTRA
- Overall best response on ACT with added LABA

Tiotropium for Asthma?
• 2012 industry funded RCT (N=900)
- All with asthma not controlled on LABA or ICS
- DOE improvements of pulmonary function
- 1 less exacerbation after 8 yrs of treatment!

• Multiple Cochrane Reviews in 2015/2014
- LAMA add on therapy improves lung function
- No difference in exacerbations of LAMA vs. LABA**
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Biologics: “The Mab’s”
• Omalizumab, benralizumab, dupilumab, mepolizumab
• Anti-IgE, anti-IL 4/13, anti-IL 5
• 2013 Cochrane Review found omalizumab:
-

Reduces asthma exacerbations
Reduces hospitalizations
Well tolerated
Reduce/withdraw steroids

• Adjunct to ICS and steroid tapering
• FDA approved for ages 6 + with + skin test, elevated IgE levels
• Expensive! One vial omalizumab: $826! Dupilumab: $3K/month!

Acute Asthma
Management
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Poll Question 5
In a 6-y.o. presenting with an asthma exacerbation, which
of the following is the best initial action?
A.
B.
C.
D.

Administer albuterol via MDI
Start albuterol nebulizer
Administer IV albuterol
Administer ICS

Albuterol
• 2009 Cochrane review:
- MDIs as effective as nebulizers
- MDIs may reduce hospital length of stay
compared to nebulizers

• 2003 RCT (N=168) children 2-24 months:
- Less admissions with MDI vs. nebulizer
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Albuterol/Ipratropium
• 2016 Systematic review (N=2497):
In children under 3 years with an exacerbation
44% reduction in admissions with MDI vs. neb (NNT=10)
- Ipratropium did not appear to help (but evidence is poor)
-

In children 3-18 years, and adults
-No likely difference between MDI and nebulizer
-Ipratropium reduced hospitalizations vs SABA alone
- Most guidelines rec combo; stop once stable/admitted

Steroids in Exacerbations
•ICS = NO! ORAL = YES!
•ICS in the ER for acute exacerbations
- 2016 Cochrane: no decrease in admissions

•Choice of oral steroid?
- Prednisone vs. dexamethasone
- 2 days of dex as good as 5 days of prednisone
- Single dose of dex as good as 3 days of prednisone

32

Novel ICS Use
• Quadruple-dose ICS for worsening symptoms

- Two 2018 RCT’s tested this hypothesis
- Completely ineffective in children; minimal benefit in adults
- Use oral/IM steroids for exacerbations

• As-needed ICS without daily maintenance therapy

- Two 2018 studies with 8000 patients with mild persistent asthma
- Compared daily ICS to as need budesonide/formoterol inhaler
- No difference in exacerbations, less ICS exposure, more symptoms

• Single maintenance and reliever therapy (“SMART”)

- Budesonide/formoterol for BOTH maintenance and rescue therapy
- No albuterol inhaler
- 2018 meta-analysis: SMART decreased exacerbations, not symptoms

Exercise-Induced
Bronchoconstriction
•Formal postexercise spirometry for diagnosis
•SABA 15 min prior to exercise
•Alternant: mast cell stabilizer, anticholinergic
•NO LABA’s!
•If use SABA daily: ICS or LRA
•Nondrug: warm up first, use mask or scarf
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Influenza Vaccine
•2013 Cochrane Review of 18 trials
- No reduction in influenza-related exacerbations
- No apparent risk from inactivated vaccine
- No risk from live intranasal influenza vaccination
- Vaccines do not worsen asthma
- Insufficient evidence to determine if asthma
attacks prevented by influenza vaccination

Asthma and Supplements
• Vitamin D MAY prevent exacerbations
- 2018 RCT (N=250): vitamin D vs placebo; no difference in time
to 1st exacerbation
- 2016 Cochrane: 9 trials, 435 children, 658 adults showed
reduction in exacerbations (0.44 to 0.28 per person-year),
ER visits, and hospitalizations (6% to 3% per year)

• Caffeine improves airways function for up to four hours
- 7 studies of 75 patients
- Improved FEV1 by 12-18%
- May need to avoid caffeine for at least four hours prior to
spirometry
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Asthma and Supplements
• Probiotics during pregnancy or early infancy do not
prevent asthma
- Meta-analysis of 20 RCTs included 4866 children
- Various combinations/doses of probiotics
- Followed children from 2 to 6 years after birth
- No evidence of benefit
- 2017 RCT (N=184 infants) found no reduction at 5 years

• Vitamin C not beneficial in asthma
- 9 studies, 330 participants
- One study with drop in FEV1 post-exercise

Asthma and Pregnancy
• Asthma may improve, worsen or stay the same
- Mild: 12.6% exacerbation/2.3% hospitalization
- Moderate: 25.7%/6.8%
Smoking
- Severe: 51.9%/26.9%

• 15-20% increased risk of complications

cessation!

- Mortality, pre-e, preterm delivery, low birth weight

• Monitor peak flows bid +/- spirometry
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Asthma and Pregnancy
• Medication safety
- Albuterol (C), ICS (B/C), LABA (C), LRA (B), Ipratrop (B)
- Carboprost (avoid!)

• “Best” data: albuterol, budesonide, salmeterol
• Less data: formoterol, LRA’s
• No diff in malformations b/t ICS vs. LABA/ICS
• AEA in pregnancy tx’ed the same!!

Nuts and Pregnancy
•Avoiding nuts during pregnancy controversial
•Danish Birth Cohort of 101,045 pregnancies
•Self-report data from validated questionnaire
•Nut intake inversely associated with asthma
•Consumption may decrease risk of allergies
•Nut consumption not harmful

36

Fish Oil in Pregnancy
• 2016 RCT in Danish women (N = 695): LCPUFA during pregnancy
to reduce wheezing disorders in children
• Compared 1g of fish oil to identical olive oil
• Supplementation 22-26 weeks gestation until 1 week after; children
followed at least 5 years
• Wheezing disorders lower in fish oil group
(16.9% vs 23.7%; HR 0.69; 95% CI 0.49 - 0.97, NNT 15)
• Women with lowest baseline LCPUFA levels benefited most
(17.5% vs 34.1%; HR 0.46; 0.25 - 0.83, NNT 5.6)
• No reduction in exacerbations, allergic sensitization, or eczema

Practice Recommendations
•ICS are best first line maintenance therapy
•LABAS are safe and can be used second line
•Consider novel treatments: SMART, tiotropium
•MDIs are as effective as nebulizers
•Consider 2 days of dexamethasone for AEA
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Questions
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Chronic Obstructive Pulmonary
Disorder (COPD): Vital Inspiration
Clare Hawkins, MD, MSC, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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participation. Disclosure documents are reviewed for potential conflict of interest
(COI), and if identified, conflicts are resolved prior to confirmation of participation.
Only those participants who had no conflict of interest or who agreed to an identified
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variety of medical topics.
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Learning Objectives
1.

Evaluate patients who are current or former smokers, and those who
develop frequent viral infections, for symptoms that may indicate
COPD or related conditions.

2.

Interpret and validate results in symptomatic patients.

3.

Prepare treatment plans that include a combination approach to
therapy for patients who have COPD.

4.

Develop written action plans for self-management of COPD
exacerbations, with emphasis on the importance of quitting smoking
and receiving annual vaccinations for influenza and pneumonia.

Audience Engagement System
Step 1

Step 2

Step 3
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Epidemiology of COPD
•
•
•
•

Third leading cause of death in the US1
15.2% of adults had a diagnosis of COPD in 20102
14% of adults 14-70 had COPD in 20133
$36 billion dollars annually in 2010, and costs are
expected to rise to $49 billion for medical costs alone
by 20204
• Worldwide, an estimated 74 million deaths were
caused by COPD in 20155
1

CDC 2016, 2Adeloye et al 2015, Tilert et al 2013 4Ford et al, 2015, 5WHO Fact sheet 2016

COPD Phenotypes
Chronic
Bronchitis

• Overlapping
• Some COPD without
classic features
Emphysema

Asthma

No
Phenotype
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Testing for COPD
•
•
•
•
•

Physical Exam*
Office Spirometry
Other Pulmonary Function Testing
Chest Xray & CT
ECG
*Hilleman

1995

Diagnosis
• Spirometry as the mainstay of diagnosis
• Simple, inexpensive, but sometimes
confusing
• Spirometry classification of COPD patients by
GOLD COPD has utility but does not easily
explain illness trajectory
• Health Status Measures assist (CAT and
MRC dyspnea Scale)

5

Three Numbers
• FVC: Forced Vital Capacity
• FEV1: Amount breathed out in 1 second
• FEV1/FVC: How much of your lung’s air can be
exhaled in the first second
– Measure of caliber or function of airway
– NOT A COMPARISON TO REFERENCE
VALUES
• More accurate than Peak Flow

Lung Volumes
(ERV + RV = Functional Residual Capacity)

Vital
Capacity

Inspiratory
Capacity
Tidal Volume
Expiratory
Reserve Volume
Residual Volume
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Dynamic Hyperinflation
Inspiratory
Capacity

Vital
Capacity

Tidal Volume
Expiratory
Reserve Volume
Residual Volume

Severity of obstruction (GOLD)
FEV1

% of predicted

Mild

>80

Moderate

50 to 79

Severe

30 to 49

Very severe

<30 *

Severity of restriction
FVC

% of predicted
Mild
Moderate
Severe

>65 to 80
>50 to 64
<50
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FEV 1 Thresholds (GOLD)
•
•
•
•

Grade 1: Mild
FEV1 > 80%
Grade 2: Moderate
50% < FEV1 < 80%
Grade 3: Severe
30% < FEV1 < 50%
Grade 4: Very Severe
FEV1 < 30%

• Compared with predicted values in patients
with post-bronchodilator FEV1/FVC < 70

Caveat
• FEV1/FVC 70
– Overestimates COPD diagnosis in Elderly
– Underestimates COPD diagnosis in those
under age 45
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Normal Flow Volume Curve
(Expiratory)

12

PEF
R

10

8

Flow 6
(L/sec)

FEV

4

1

2

0
0

1

2 Volume (L)
3

4

5

6

Normal, Obstructed, &
Restrictive Curves
1
2
1
0

Normal
Obstruction
Restriction
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Flow
(L/sec)

6

4

2

0
0

1

2

3

4

Volume (L)

5

6
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Poll Question 1
The most common cause of an Obstructive
Pattern is:
A.
B.
C.
D.

Pleural Effusion
Pulmonary Fibrosis
COPD and Asthma
Pulmonary Embolus

Inspiratory Volume Loop

Expiratory

Flattened
Inspiratory Loop
Indicating possible
Extrathoracic Obstruction
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Is FEV1 / FVC Ratio Low? (<70%)
Yes

Obstructive
Defect
Is FVC Low? (<80% pred)

Adapted with permission from
J S Lowry

No

Yes

Combined Defect of
Obstruction and
Restriction /or
Hyperinflation
Reversible Obstruction
and improved FVC with
ß-agonist
No

Further Testing withYes
Full PFT’s

Pure Obstruction
Reversible
Obstruction
with ß-agonist
No
Yes

Suspect
Asthma

Suspect
COPD

Common Obstructive Disorders
• Diffuse Airway Disease
–

Asthma

–

COPD

–

Bronchiectasis

–

Cystic Fibrosis

• Upper Airway
Obstruction
–
–
–
–
–

Foreign Body
Neoplasm
Tracheal
Stenosis
Tracheomalaca
Vocal Cord
Paralysis
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Is FEV1 / FVC Ratio Low?
(<70%)

Diagnostic Flow
Diagram,
Restriction

No

Is FVC Low?(<80%
predicted)
Yes

Restrictive Defect
Further Testing with
Full PFT’s and
consider referral

No

Normal
Spirometry

Common Restrictive
Disorders

Parenchymal

• Interstitial Lung Diseases
–
–
–
–

Fibrosis
Granulomatosis (TB)
Pneumoconiosis
Pneumonitis (lupus)

• Loss of Functioning Tissue
–
–
–

Atelectasis
Large Neoplasm
Resection

Pleural
–
–

Effusion
Fibrosis

Chest Wall
–
–
–

Kyphoscoliosis
Neuromuscular
Disease
Trauma

Extrathoracic
–
–

Abdominal
Distension
Obesity
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Coding and Reimbursement
Diagnosis

ICD‐10

Cough
Simple chronic bronchitis

R05
J41.0

Mucopurulent chronic bronchitis without
exacerbation

J44.9

Acute bronchitis
Chronic obstructive pulmonary disease w
exacerbation

J20.9
J44.1

Shortness of breath/ dyspnea

R06.00

Pulmonary Fibrosis
Asthma

J84.10
J45.909

Coding and Reimbursement
Procedure

CPT Code

Reimbursement*

Single spirometry

94010

$32.82

Pre‐post spirometry
Pulmonary stress test simple

94060

$57.71

94620

$71.77

Medication administration bronchodilator supply separate

94640

$13.34

Demonstration / instruction

94664

$14.79

Smoking Cessation <8x/ yr

99406

$12.98

Equipment
Office spirometer

Cost
$1,500 – 2,500

Reimbursements based on Medicare payments 2009 Trailblazer Spirometry cost estimated from several
vendors
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COPD Assessment Test (CAT)
• CAT: An 8-item measure of health status impairment in
COPD
• CCQ: Clinical COPD Questionnaire (CCQ):

– Self-administered questionnaire developed to
measure clinical control in patients with COPD
(http://www.ccq.nl)
• mMRC dyspnea: Breathlessness Measurement using the Modified
British Medical Research Council :

– relates well to other measures of health status and
predicts future mortality risk
http://catestonline.org

CAT (COPD Assessment Test)
I never cough

1

2

3

4

5

I cough all the time

I have no phlegm in my chest at all

1

2

3

4

5

My chest is full of phlegm

My chest does not feel tight at all

1

2

3

4

5

My chest feels very tight

When I walk up a hill or one flight of
stairs I am not breathless

1

2

3

4

5

When I walk up a hill or one flight of stairs I am
very breathless

I am not limited doing any activities at
home

1

2

3

4

5

I am very limited doing activities at home

I am confident leaving my home
despite my lung condition

1

2

3

4

5

I am not at all confident leaving my home
because of my lung condition

I sleep soundly

1

2

3

4

5

I don’t sleep soundly because of my lung
condition

I have losts of energy

1

2

3

4

5

I have no energy at all
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CAT
score

Impact level

<10

Low

10–20

Medium

21–30

High

Possible management considerations
•
•
•
•

Smoking Cessation
Annual influenza vaccination
Reduce exposure to exacerbation risk factors
Therapy as warranted by further clinical assessment.

• Reviewing maintenance therapy – is it optimal?
• Referral for pulmonary rehabilitation
• Ensuring best approaches to minimizing and managing
exacerbations
• Reviewing aggravating factors –still smoking?

• Referral to specialist care (if you are in general practice)
• Additional pharmacological treatments

mMRC Dyspnea Scale
0

I only get breathless with strenuous exercise

1

I get short of breath when hurrying on the level or walking up a slight hill

2

I walk slower than people of the same age on the level because of my breathlessness, or I have to stop
for breath when walking on my own pace on the level

3

I stop for breath after walking about 100 meters or a few minutes on the level

4

I am too breathless to leave the house or I am breathless when dressing or undressing
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Prognosis Model in COPD

Characteristics

Spirometric Exac/ yr CAT mMRC
Class

A

Low Risk, Less Symptoms

Gold 1‐2

<1

<10 0‐1

B

Low Risk, More Symptoms

Gold 1‐2

<1

>10 >2

C

High Risk, Less Symptoms

Gold 3‐4

>2

<10 0‐1

D High Risk, More Symptoms Gold 3‐4

>2

>10 >2
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Treatment Plans
•
•
•
•
•
•

Medications for Stable COPD
Medications for COPD Exacerbations
Pulmonary Rehabilitation
Oxygen Therapy
Comorbidities
End of Life Care

GOALS
• Relieving symptoms
• Slowing disease progression
• Enhancing exercise tolerance and
functional status
• Preventing and treating complications
• Improving overall health
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Treatment Plans: Stable COPD
Grade 1 or Stage A
Mild

Grade 2 or Stage B
Moderate

Grade 3 or Stage C
Severe

Grade 4 or Stage D
Very Severe

FEV1 > 80

FEV1 50‐80

FEV1 30‐50

FEV1 < 30
Or < 50 with Cor Pulmonale

PCV 23,13
Influenza
& SABA

LABA and/or LAMA
ICS for recurrent
exacerbations

Pulmonary Rehab

Oxygen & LVRS?

Medication Categories
•
•
•
•
•

Short Acting Beta Agonist (SABA)
Short Acting Anticholinergic
Long Acting Anticholinergic (LAMA)
Long Acting Beta Agonist (LABA)
Inhaled Corticosteroid (ICS)
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Spacer

Long Acting Beta Agonists LABA
•
•
•
•
•
•

SERAVENT diskus, (salmeterol) DPI device
FORADIL Aerolizer, (formoterol) DPI
BROVANA, (arformoteral) nebulized
PERFORMIST, (salmeterol) DPI
STRIVERDI Respimat, (olodaterol) DPI
ARCAPTA Neohaler, (indacaterol) DPI
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Inhaled Corticosteroid, ICS
• FLOVENT MDI or Diskus (44, 110, 220 fluticasone) DPI
Device
• QVAR MDI (40 & 80 beclomethasone) HFA MDI
• ASMANEX Twisthaler
• PULMICORT Tubohaler, (200 budesonide) (DPI Device)
• PULMICORT Flexhaler, (90 & 180 budesonide) DPI Device
• PULMICORT Respules (budesonide) Neb bid
• AEROSPAN Aerosol, (80 & 160 flunisolide) HFA MDI
• ALVESCO Aerosol, (80 & 160 ciclesonide) HFA MDI
• ASMANEX HFA MDI, (100 & 200 mometasone) DPI
• ARNUITY Ellipta, (100 & 200 fluticasone) DPI

Combo LABA & ICS
• ADVAIR Diskus, salmeterol & fluticasone,
250/50, (230/21 bid MDI)
• SYMBICORT, formoterol & budesonide)
(80/45, 160/45
• BREO Ellipta, daily (vilanterol & fluticasone)
• DULERA Aerosol, (100/5 and 200/5 ii bid
(formoterol & mometasone)
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Anticholinergic LAMA
• SPIRIVA Handihaler or Respimat,
tiotropium DPI
• INCRUSE Ellipta, (umeclidinium) DPI
• SEEBRI Neohaler, (glycopyrrolate) DPI

LAMA & LABA
• ANORO Ellipta (umeclidinium & vilanterol)
• STIOLTO Respimat (tiotropium & olodaterol)
• UTIBRON Neohaler (glycopyrrolate &
indacaterol)
• BEVESPI Aerosphere (formoterol &
glycopyrrolate)
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ICS, LAMA, LABA
• TRELIGY: Fluticasone, Umeclidinium,
vilanterol

Inhaler Technique
• 50% of people use their inhaler incorrectly
• Many health care providers can’t demonstrate
• Have them line up their inhalers
– Have them contrast rescue from maintenance
– Have them store or d/c ones from previous formulary

• Have them take them out and show you how they
use them (and how often)
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Medication Adherence
• Review dose counter to see if “on track”
• LABA & LAMA don’t have immediate effect
that patients expect
• Outline refill rate. Is it monthly?
• Review “donut hole” and formulary issues
– Consider using Needy Meds or Low income
Subsidy (improving CMS benefit 2020)
• www.needymeds.com

MDI vs “NEBS”
• Nebulized medications may be necessary if
patient has severely limited inspiratory capacity
• Beta Agonist excess = Tremor, Anxiety,
Tachycardia (But similar to popular caffeine
supplement drinks)
• “Part B” Medicare not “Part D”, so can be used in
the donut hole
• Ie. BROVANA Arformoteral (nebulized LABA) ~
$800/month
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ARS CASE COPD Exacerbation
•
•
•
•
•
•
•

58 yo Asian Male
COPD x 5 years
Continues to smoke
Dyspnea with minimal exertion
Increased cough with sputum
Increased sputum purulence
Three similar exacerbations in
past 12 months
AdobeStock License
#91249577

Poll Question 2
The Best Treatment for this Exacerbation is?
A. Tapering dosage of methylprednisilone
B. Guerilla-cillin in high doses
C. Prednisone 40 mg daily x 5 days
D. Immediate hospital admission
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Treatment Plan: Exacerbations
• Oral Steroids = IV steroids within 1 hour.
Prednisone 40 mg daily 5 days1
• Antibiotics if infection suspected: Based on
sputum volume, purulence & dyspnea2
• Bronchodilators
• Oxygen +/- hospitalization if desaturating3
1 Leuppi

2013, 2Anthonisen 1987

COPD Interventions #1 E-kit
• Prednisone 40 mg daily x 5 days
– No other doses, no medrol dose pack, ….

• Antibiotic of choice
– Amoxicillin, Bactrim, Doxicycline, Azithromycin, Amox-Clav

• Fill Prescription
• Keep in Fridge
• Begin if; Change in Volume or Purulence
– Change in Dyspnea
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Infectious vs Non Infectious
Exacerbations
• 2/3 will need antibiotics
• If no change in sputum or fever, but only
dyspnea, and no evidence of
pneumothorax then may just need steroid
Anthonisen NR, et al. Antibiotic therapy in exacerbations of chronic obstructive pulmonary disease. Ann Intern Med. 1987 Feb;106(2):196‐204.
Brett AS Al‐Hasan AL, COPD Exacerbations — A Target for Antibiotic Stewardship. N Engl J Med July 11, 2019. 381;2

Preventing Recurrent Exacerbations
• LABA/LAMA therapy with good technique
• Macrolide Therapy Daily or 3 x per week
– Antibiotic resistance, hearing loss, QT interval

• PDE4 Inhibitor Roflumilast
– diarrhea, weight loss, nausea, headache, back
pain, influenza, insomnia, dizziness, decreased
appetite 1, 2
1Chong

2013, 2Martinez 2015
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Oxygen
• Evidence equivocal
– If < 88% sat
– > 15 hours per day for decreased mortality1,2,3
• 1970s 1970s and involved a total of 290 patients
• 2016 738 patient unblinded RCT4

– For exercise desaturation?
• Improves exercise duration, no improvement in
outcomes5
1NOTT

1980, 2MRC Long Term Oxygen therapy 3GOLD 2018 4LTOTT 2016

5Ekstrom

M 2016

What is Pulmonary Rehabilitation?
• Comprehensive, interdisciplinary intervention
that includes;
–
–
–
–
–
–

Supervised exercise training
Patient education
Behavioral therapy
Lifestyle management
Programs last from 8 to 12 weeks, with 2 to 3 weekly sessions
Some evidence for home-based rehab especially for
maintenance
– Is underutilized
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Pulmonary Rehabilitation
• Should be prescribed for symptomatic
patients with FEV1 < 50%, (SORT A)
• Could be considered for symptomatic or
exercise limited patients FEV1 >50% (SORT B)
• Pulmonary rehabilitation improved quality of
life dyspnea, and exercise capacity compared
to standard care. (SORT A)
ACP Updates Guideline on Diagnosis and Management of Stable COPD Aug 2, 2011 www.aafp.org/fpm 2012
Roman et al. 2013

Treatment Plans: Comorbidities
•
•
•
•
•
•
•
•

Cardiovascular Disease
Heart Failure
Atrial Fibrillation
Hypertension
Osteoporosis
Anxiety & Depression
Diabetes
Impaired cognitive function

28

Treatment Plans: End of Life Care
• COPD as third most common cause of death
• A story without a (well defined), Beginning,
Middle or End
–
–
–
–

Dyspnea at Rest
Frequent Exacerbations
Weight Loss
Recurrent Intubation/ Ventilation

Case II Roger
• Roger is a 65 yo with advanced COPD, who you
have seen for many years, and treated with
multiple inhalers, oxygen and a few
hospitalizations for exacerbations
• He has begun to lose weight and has severe
exercise restriction in spite of maximal treatment
• Can you enter a conversation about prognosis?
• How?
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Case II Roger 65 COPD “D”
• Multiple inhalers, oxygen and a
few hospitalizations for
exacerbations
• Has begun to lose weight and
has severe exercise restriction
in spite of maximal treatment
• How would you bring up the
topic?

Adobe Stock License # 64486308

Poll Question 3
How would you bring up the topic?
A. Tell him, there is nothing more medicine can
do
B. Discuss how if he is intubated he will never
come off the ventilator
C. Say, “I’m worried about you because I see
signs that your disease is getting much
worse”
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Illness Trajectory: Chronic Illness
Organ Failure COPD or CHF
Exacerbation

Introducing The Topic
• “After looking at what has been going on in the
past year, I think we should talk about where this
appears to be going”
• “How do you feel about continuing to go to the
hospital?”
• “When this happens again do you want to go on a
breathing machine?”
• “Since we know that COPD will likely take your
life, have you thought what it will be like to die?”

31

Poll Question 4
The only thing which changes the natural
history of COPD is:
A.
B.
C.
D.

Anti-inflammatory therapy
Smoking cessation
Combined LABA and LAMA therapy
Pulmonary rehabilitation

Adapted from: Fletcher C, Peto R. The natural history of chronic airflow obstruction. Br Med J 1977; 1: 1645–1648.
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Smoking Cessation & Vaccination
•
•
•
•
•

Ask: At every visit about smoking status
Advise: the hazards and impact of smoking
Assess: readiness to quit, set a quit-date
Assist: prescribe
Arrange: follow-up in person, telephonic or on-line

https://www.cdc.gov/tobacco/quit_smoking/cessation/nqdw/index.htm

Medical Assistance with Quitting
• Nicotine Replacement (17% patch, 12.5%
lozenges/gum, 2.4% spray/ inhaler )
• Varenicline (Chantix) (7.9%)
• Bupropion (Wellbutrin XL 150 / d- 300 mg /
d) -2.7%
Quitting Smoking Among Adults — United States, 2000–2015 MMRW. January 6, 2017 / 65(52);1457–1464
https://www.cdc.gov/mmwr/volumes/65/wr/mm6552a1.htm?s_cid=mm6552a1_w
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Varenicline (Chantix)
 Initiate regimen 1 week before quit smoking
date
 Days 1-3: 0.5 mg PO daily
 Days 4-7: 0.5 mg PO BID
 Day 8 to end of treatment: 1 mg PO BID
 If quitting is successful after 12 weeks,
continue another 12 weeks at 1 mg q12hr

Varenicline Effectiveness
• 6 months abstinence: Varenicline 33.2%
compared with 23.4% for the nicotine
patch and 24.2% for bupropion

Cahill K, Stevens S, Perera R, Lancaster T. Pharmacological interventions for smoking cessation: an overview and network meta‐analysis. Cochrane Database Syst Rev. 2013;(5):CD009329

Fiore MC, Jaén CR, Baker TB, et al. Clinical practice guideline: treating tobacco use and dependence: 2008 update. https://www.ncbi.nlm. nih.gov/books/NBK63952/.
Accessed January 17, 2019
Ebbert JO et al. Effect of Varenicline on Smoking Cessation Through Smoking Reduction: A Randomized Clinical Trial. JAMA. 2015; 313(7):687‐694
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Varenicline (Chantix): Slow Quit
 Reduce smoking by 50% from baseline within the
first 4 weeks
 Reduce by an additional 50% over the next 4 weeks
– 44% prefer to quit through reduction of cigarettes smoked
– 68% would prefer medication assistance
– Same dose ramp up 0.5 to 1 bid. But reduce smoking 50%
month one, then 75% and abstinent by 3 months

Varenicline OTC?
• Research has shown safety for varenicline in patients with
behavioral health disorders1
• FDA removed the psychiatric warning from both varenicline and
bupropion in 2016
• Evidence of excess Cardiovascular Risk related to varenicline
refuted2
• Reduce dose if GFR < 30 0.5 mg/d increase to bid
• Still advise caution for use in patients with seizure disorder
1Anthenelli RM, Benowitz NL, West R, et al.Neuropsychiatric safety and efficacy of varenicline, bupropion, and nicotine patch in smokers with and without psychiatric disorders (EAGLES):
a double‐blind, randomised, placebo‐controlled clinical trial. Lancet. 2016;387(10037):2507‐2520.

2Mills

EJ et al. Cardiovascular Events Associated With Smoking Cessation Pharmacotherapies A Network Meta‐Analysis Circulation. 2014 January 7; 129(1): 28–41
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Vaccinations
• PCV 13 “Pneumococcal Conjugate”
• PCV 23 “Pneumococcal Polysaccharide”
– Before and second dose after 65 (five years
apart)
– One year between Conjugate and Polysaccharide

• Influenza
– Annually

Practice Recommendations
1. Spirometry should be used to diagnose symptomatic
patients (SOR A)
2. Spirometry should not be used to screen asymptomatic
patients (SOR A)
3. Bronchodilators should be used for those with FEV1
60-80% predicted (SOR B)
4. Bronchodilators should be used for those with FEV1 <
60% (SOR A)
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Practice Recommendations
5. Oral Steroids = IV steroids within 1 hour.
Prednisone 40 mg daily 5 days1 (SOR A)
6. Macrolide daily or 3 x week can reduce
exacerbation frequency for those with FEV1
< 60% (SOR B)2
7. Pulmonary Rehabilitation should be offered
for those with FEV1 < 60% predicted3
1

Lueppi REDUCE 2013, 2 GOLD 2018 3Pradella 2015

Contact
• chawkins@gmail.com
• 713-417-6894
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Obstructive Sleep Apnea:
Diagnosis and Management
Kunal Agarwal, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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Dr. Agarwal received his Bachelor of Arts degree in Neuroscience from Johns Hopkins University in Baltimore,
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Disorders Centers, he sees adult and pediatric sleep patients, and he developed an inpatient sleep apnea
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physician advisor to the Polysomnogram Advisory Council at the Delaware Department of State Division of
Professional Regulation. Dr. Agarwal has been named as Top Doctor by Delaware Today in 2017, 2018
(featured on cover), and 2019.
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Learning Objectives
1.

Identify patients, based on risk factors, who need to be evaluated for
obstructive sleep apnea.

2.

Consider OSA in the differential diagnosis of a variety of clinical
presentations including new onset hypertension and daytime fatigue.

3.

Counsel patients to make lifestyle modifications that may relieve mild
obstructive sleep apnea.

4.

Counsel patients on strategies to encourage compliance with CPAP
therapy for obstructive sleep apnea, and mandibular advancement
devices as an alternative.

Audience Engagement System
Step 1

Step 2

Step 3
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Outline
•Definition
•Epidemiology
•Risk factors
•Screening
•Diagnosis
•Polysomnogram and Home Sleep Study
•Sleep Apnea and other medical conditions
•Treatment
•Questions

Definition
•Episodes of complete or partial collapse of airway
are translated to # of apnea and hypopnea events
(AHI).
•Apnea = cessation of airflow > 10 seconds
•Hypopnea = Decreased airflow > 10 seconds
associated with:
•Arousal
•Oxyhemoglobin desaturation
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Epidemiology
33% of adults
are at risk for
OSA

•Men: women =2:1
•80‐90% undiagnosed
•Prevalence of 20‐30% males and 10‐15% females in North
America
•Higher prevalence in African Americans, compared to
Caucasians <35 years of age
•Similar prevalence in Asia to USA, despite lower obesity
•18 million suffer (prevalence similar to Diabetes)
•Can affect children
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OSA Treatment Economic Analysis
• Annual per patient diagnosis and treatment
costs are 67% less than leaving patients
undiagnosed
• Diagnosing and treating all 29.4M
Americans with OSA could save $100.1
billion
• Biggest opportunity cost involves lost
workplace productivity ($ 86.9 Billion)
© American Academy of Sleep Medicine 2016

USPSTF Recommendation
•Current evidence is insufficient to assess the balance of
benefits and harms of screening for OSA in asymptomatic
adults. (I statement)
•No evidence that detecting OSA through screening among
individuals who do not present with symptoms yields any
benefit.
•Should have low threshold for screening
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Sleep and Primary Care
• Nearly 50 percent of adult patients visiting primary care physicians are at
risk for OSA
• 30% to 40% of patients who see their PCP regularly are at high risk for
OSA
• Only 20% of them spontaneously report their sleep symptoms
• Complete review of systems, should include specific questions about
sleep (snoring, sleepiness, apneas)
• Few pediatricians (18%) had ever received formal training on sleep
disorders.

Sleep and Primary Care
• Data from the 2015 National Ambulatory Medical Care Survey indicates
that family physicians make a diagnosis of OSA in over 775,762 office
visits annually
• Studies suggest that OSA can be effectively managed in the primary care
office setting
• 92,608 total boarded family medicine physicians
• 173 are also boarded in sleep medicine
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African Americans and OSA
• Less likely to receive OSA evaluation and treatment, even though they
are at greater risk than their Caucasian counterparts
• Misconception that OSA was synonymous with insomnia
• Misconception was that OSA was a natural process of aging
• Belief OSA was caused by:
• eating certain foods,
• eating too late or immediately before bedtime,
• not doing enough activities during the day and therefore not being
tired enough at the end of the day

Screening for OSA
•American Academy of Sleep Medicine (AASM) suggests three
opportunities to screen for OSA:
•At routine health maintenance visits
•If the patient reports clinical symptoms of OSA
•If the patient has risk factors.
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STOP BANG score
• Snoring
• Tired, fatigued, or sleepy
• Observed apneas
• Pressure (hx of high blood pressure)
• BMI > 35
• Age >50
• Neck size > 16 inches
• Gender: Male

• Each 1 point
• Low Risk : 0 – 2
• Intermediate Risk :3 – 4
• High Risk : 5 – 8
• User friendly – 5th grade reading level
• Sensitivity of 93% at AHI of 15
• Specificity of 43% at AHI of 15
• Validated in preoperative setting

Berlin Questionnaire

BERLIN
Questionnaire

Validated in primary
care settings.

The BQ for OSA (5). The questionnaire
incorporates questions about snoring
(category 1), daytime somnolence (category
2), and hypertension and BMI (category 3).
BQ, Berlin questionnaire; OSA, obstructive
sleep apnea; BMI, body mass index.

Copyright © 2019 North American Neuro‐Ophthalmology Society
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Epworth Sleepiness Scale:
Measures average sleep propensity (chance of dozing) over 8 common situations that almost everyone
encounters.
Score greater than 10 is significant

Situation
•Sitting and reading
•Watching T.V.
•Sitting inactive in a public place (i.e., theater,
meeting)
•As a passenger in a car for 1 hour without a
break
•Lying down to rest in the afternoon when
circumstances permit
•Sitting talking to someone
•Sitting quietly after lunch without alcohol
•In a car while stopped for a few minutes in
traffic
Total

Chance of Dozing
0-3
0-3
0-3
0-3
0-3
0-3
0-3
0-3
0-24 (0-10 normal)

3= High chance of dozing; 2=moderate; 1=slight; 0=never

Poll Question 1
Which of the following is NOT a high risk factor for OSA?
A.
B.
C.
D.
E.

Congestive heart failure
Thyroid disorder
Stroke
Atrial fibrillation
They are ALL high risk factors
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Risk Factors
•

•
•
•
•
•
•
•
•
•

Male
Postmenopausal women
Overweight BMI>30
Over 40 years of age
Neck size 17 inches or greater in men; 16 inches in females
Family history of OSA
Smoking
Excessive alcohol use
Ethnic origin: African American, Hispanic, Asian
Small oral pharynx – crowded airway

High risk for OSA
• Obesity (BMI > 35)
• Congestive heart failure
• Atrial fibrillation
• Resistant hypertension
• Type 2 diabetes
• Nocturnal dysrhythmias
• Stroke
• Pulmonary hypertension
• High‐risk driving populations
• Preoperative for bariatric surgery
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Common Signs of Sleep Apnea
Sleep Disturbance
• Loud or disruptive snoring
• Gasping or choking during sleep
• Witnessed apneas
• Restless sleep

Daytime function
• Loss of energy/unexplained fatigue
• Excessive daytime sleepiness
• Morning headaches

Medical Issues
• Dry or sore throat
• Depression, irritability or difficulty
concentrating
• High blood pressure
• Nocturia
• Weight gain
• Decreased libido
• Memory loss
• ADHD in children/behavioral problems
/poor grades
• Failure to thrive/growth impairment
(peds)
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Diagnosis
•Combined assessment of clinical features and
objective sleep study data.
•The gold standard: overnight polysomnogram
•The Polysomnogram (PSG):
•Provides detailed information on sleep state and
respiratory and gas exchange abnormalities.

Questions to ask on routine exam
•Is the patient obese?
•Is the patient retrognathic?
•Does the patient complain of daytime sleepiness?
•Does the patient snore?
•Does the patient have hypertension?

13

Physical Exam
• Focus on cardiac, respiratory, and neuro exams
• increased neck circumference ( > 17 inches in men, > 16 inches in
women),
• body mass index (BMI) > 30 kg/m2,
• a Modified Mallampati score of 3 or 4
• retrognathia, lateral peritonsillar narrowing, macroglossia, tonsillar
hypertrophy, elongated/enlarged uvula, high arched/narrow hard palate,
nasal abnormalities (polyps, deviation, valve abnormalities, turbinate
hypertrophy) and/or overjet

Craniofacial Anatomy
• Mandibular body length
• Retrognathia
• Tonsillar hypertrophy
• Enlarged tongue or soft palate
• Inferiorly positioned hyoid bone
• Maxillary and mandibular retro position
• Decreased posterior airway space
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Craniofacial Anatomy
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Polysomnography (PSG)

www.tmjsleepcenter.com

Polysomnography
• Multiple physiologic parameters are measured and compared with the established norms.
• Electrocardiography (EKG)
• Electroencephalography (EEG)
• Electro‐oculography (EOG)
• Electromyography (EMG)
• Pulse Oximetry
• Respiration:
• Effort (chest and abdominal movements)
• Airflow
• Snore sensor/microphone

16

Human Sleep Architecture
•Wake
•NREM sleep
•Stages 1 and 2 (light sleep)
•Stages 3 (deep sleep)

•REM sleep
•Recognition of certain characteristic EEG patterns is essential
for staging sleep

PSG
• Sleep apnea severity index:

•AHI = apnea‐hypopnea index
= # of apneas and hypopneas / hours of sleep

•Mild: 5 – 15 events/hour of sleep
•Moderate: 15 – 30 event/hour of sleep
•Severe: > 30 events/hour of sleep
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Polysomnogram
Polysomnography in OSA

2006 American Academy of Sleep Medicine

Poll Question 2
Which patient scenario is matched with the appropriate sleep study type to
diagnose sleep apnea?
A. 45‐year‐old, very obese (BMI, 65 kg/m2) man with diabetes, congestive heart
failure, respiratory failure, and severe desaturations with oximetry – home
sleep study
B. A 60‐year‐old, obese (BMI, 34 kg/m2), sleepy man receiving treatment
for hypertension who snores and was previously diagnosed with sleep apnea in
the past – split study
C. A 75‐year‐old, man (BMI, 23kg/m2) with back pain ‐ split study
D. A 69‐year‐old, obese (BMI, 32 kg/m2) man who smokes, has COPD and daytime
sleepiness, snores loudly, and is using supplemental oxygen – home sleep
study.
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PSG
•Duration of the diagnostic study should be at least six hours.
•Need at least 120 minutes sleep time to qualify for PAP
therapy
• Split‐night studies
•First half = diagnosis
•Second half = initiation of CPAP therapy
(when obvious OSA is present (AHI >20))

PSG vs Home sleep study
The home sleep test measures the same 5 essential channels for diagnosing OSA as
the lab PSG. Other PSG measurements apply to non‐OSA clinical evaluations.

STANDARD IN LAB SLEEP STUDY

IN LAB SLEEP STUDY
Must record at least
12 channels of
information if a AASMaccredited center

Airflow
Airflow
Breathing
Breathing Efforts
Efforts
Blood
Blood Oxygen
Oxygen
Heart
Heart Activity
Activity
Snoring
Snoring
Brain Waves
Eye Movements
Chin Movements
Leg Movements
Unusual Behavior
Body Position
Sleep Architecture

IN HOME OSA STUDY
HST captures only
what is necessary for
OSA diagnosis
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HST
• American Academy of Sleep Medicine recommends it as an alternative to
polysomnography, in conjunction with a comprehensive sleep evaluation, only in
the following situations:

• If the patient has a high pretest probability of moderate to severe OSA
• If immobility or critical illness makes polysomnography unfeasible
• If direct monitoring of the response to non‐CPAP treatments for sleep
apnea is needed

HST
• Home testing for OSA should NOT be used in the following situations:
• If the patient has significant morbidity such as moderate to severe
pulmonary disease, neuromuscular disease, or congestive heart failure
• In evaluating a patient suspected of having comorbid sleep disorders
such as central sleep apnea, periodic limb movement disorder,
insomnia, parasomnias, circadian rhythm disorder, or narcolepsy
• In screening of asymptomatic patients
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Limitations of PSG
•Requires an overnight stay in sleep lab
•Time consuming
•Labor intensive
•Costly
•Limited access in some regions

Limitations of home sleep study
• HST underestimates sleep apnea severity
• Higher false negative diagnostic rates (~17%)
• Restricted definition of Hypopnea (no arousal)
• Estimated total sleep times
• Cannot objectively tell if patient is sleeping or in deep sleep (REM)
• Acceptable for ruling in sleep apnea
• NOT for ruling out sleep apnea
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Sleep Apnea
and other medical conditions

Hypertension and OSA
•>70‐80% of patients with resistant HTN have OSA.
•CPAP treatment and pharmacological therapies have
additive effects on lowering BP
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Arrhythmias and Sleep Apnea
•Atrial fibrillation, non‐sustained ventricular tachycardia, and
complex ventricular ectopy more common in OSA patients
•Bradyarrhythmias and heart block may be treated effectively
with CPAP

Heart Failure and OSA
•Obstructive sleep apnea is the most common, least
recognized co‐morbidity ‐‐ 70% of systolic HF patients have
OSA/CSA
•Similar symptoms in heart failure and OSA
•CPAP treatment can improve ejection fraction in patients
with systolic dysfunction.
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Coronary Heart Disease and Sleep Apnea
• CAD estimated to be present in 20– 25% of OSA patients
• Major cardiac events are more likely in patients with severe OSA
• CPAP may significantly reduce the rate of nonfatal and fatal
cardiovascular events
• Screening for both disorders in patients with risk factors

Sleep Apnea and Diabetes
•Patients with OSA have an increased prevalence of
insulin resistance and type 2 diabetes.
•Patients with severe OSA had 30% higher risk of
incident diabetes compared with patients without
OSA
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Stroke and Sleep Apnea
• OSA occurs in 60‐70% of stroke patients
• Over 50% of stroke patients may demonstrate signs of OSA within the
first 24 hours after stroke
• Long‐term CPAP treatment in moderate to severe OSA and ischemic
stroke is associated with a reduction in the mortality rate

Alzheimer’s disease and sleep apnea
•Patients diagnosed with OSA after age 65 may be at
increased risk of later developing Alzheimer’s disease.
•CPAP therapy can improve sleepiness, cognitive function,
slow deterioration, and improve mood
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Sleep Apnea and Obesity
• Obesity is essentially the only reversible risk factor
• About 70% of those with OSA are obese
• Higher BMI associated with higher prevalence
• Lose or gain 10% of body weight, change in AHI is 30%.
• Usually applies to middle age and middle sized people. Not obese or
elderly.
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Sleep Apnea and Obesity

Apple shape is riskier than Pear shape

Traffic Accidents and OSA
• Sleepiness affects reaction time, lane position and steering
• OSA patients are 2‐15 times as likely to have an accident as the
general population
• The risk of motor vehicle crashes was higher in men.
• The FAA says the performance degradation of mild to moderate OSA
can equal BAL 0.08%
• After 2 years of CPAP treatment, the rate of near miss accidents was
comparable with drivers without OSA.
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Avoid this guy on the road!

Sleep Apnea and Surgery
• OSA is higher in patients presenting for surgery than in the general
population.
• 70% prevalence in bariatric surgery patients
• 22% in the adult surgical population presenting for non‐upper airway
surgery.
• Issues with airway management and pain control
• Higher post‐op respiratory complications
• Significantly longer hospital and ICU stays
• Patients with OSA treated with CPAP preoperatively showed reduced
opioid use and reduced pain scores
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Poll Question 3
Because of fatigue, sleep disturbance, and BP that is difficult to control, a 56 year old woman
undergoes polysomnography (PSG). Her Epworth Sleepiness Scale score is 14. The PSG
results revealed sleep efficiency of 61%, apnea hypopnea index (AHI) of 56/h, oxygen
desaturations index of 52/h, lowest SaO2 of 78%, and time <90% SaO2 of 43 min.
When discussing the results and the recommended course of action, the patient’s primary
sleep complaint is insomnia, and she states that she does not believe she will be able to sleep
with a CPAP mask on.
Which of the following is the best immediate option for this patient?
A.
B.
C.
D.

Modafinil
Education and oral appliance
Reassurance and a prescription for hypnotics
Education and a trial of CPAP

TREATMENT
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Treatment
• Behavioral Methods
• Positive Airway Pressure Therapy
* CPAP & Auto CPAP.
* Bi‐PAP – usually better for obesity hypoventilation, those that fail
or intolerant to CPAP
* ASV – central sleep apnea
• Dental Oral Appliance
• Surgical

Behavioral treatment
• Weight loss:
• 10 – 15 % reduction in weight can lead to ~ 50% reduction in sleep
apnea severity in moderately obese male patients.

• Avoid alcohol and sedatives
• Avoid sleep deprivation
• Avoid supine sleep position
• Stop smoking
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Positional Therapy
• If AHI lower when lateral: avoid
supine position
• Up to 1/3 mild or moderate cases
are position‐dependent
• Methods for adherence
• Tennis ball strapped to back while
sleeping
• Wearable positional avoidance
devices
• Monitors or alarms

Positive Airway Pressure

2006 American Academy of Sleep Medicine
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CPAP

AASM Practice Statements
• Treatment of OSA with PAP therapy should be based on a diagnosis of
OSA established using objective sleep apnea testing.

• Adequate follow‐up, including troubleshooting and monitoring of
objective efficacy and usage data to ensure adequate treatment and
adherence, should occur following PAP therapy initiation and during
treatment of OSA.
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AASM Recommendations
• We recommend that clinicians use PAP, compared to no therapy, to treat
OSA in adults with excessive sleepiness. (STRONG)
• We recommend that PAP therapy be initiated using either APAP at home
or in‐laboratory PAP titration in adults with OSA and no significant
comorbidities. (STRONG)
• We recommend that clinicians use either CPAP or APAP for ongoing
treatment of OSA in adults. (STRONG)
• We recommend that educational interventions be given with initiation of
PAP therapy in adults with OSA. (STRONG)

33

CPAP therapy
• GOALS:
• Eliminate apneas & hypopneas
• Increased oxyhemoglobin
saturation
• Improve sleep duration and
quality
• Reduce daytime sleepiness
• Enhance daytime function and
quality of life

• BENEFITS:
• Improve quality of life
• Better BP and glycemic control
• Reduce CV morbidity/mortality
• Reduce MVA
• Reduce healthcare costs

Patients should use CPAP whenever they sleep.
CMS: adequate CPAP use ≥4 hours/day on 70% of nights

Full face
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Full face

Nasal mask
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Nasal pillows

Nasal pillows
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CPAP therapy
• Problems:
• Mask discomfort
• Patient acceptance
• Claustrophobia
• Aerophagia
• Focusing on goals for use of CPAP and reviewing goals relative to
pre‐treatment status improves adherence

How the CPAP treatment works
• The user is provided with a constant stream of compressed air
• The pressure from the air keeps the airway open
lessening/preventing the number of sleep apnea episodes
• The air pressure is measured in cm per water.
• Range is 4‐20 cm H20.
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Poll Question 4
Which of the following patients with OSA would be the best candidate to consider
for use of an autotitrating PAP (APAP) therapy?
A. 45‐year‐old, very obese (BMI, 55 kg/m2) man with diabetes and severe
desaturations with oximetry
B. A 60‐year‐old, obese (BMI, 34 kg/m2), sleepy woman receiving treatment
for hypertension
C. A 75‐year‐old, sleepy man (BMI, 27 kg/m2) with snoring, using methadone and
baclofen for back pain
D. A 69‐year‐old, overweight (BMI, 30 kg/m2) man who smokes, has asthma
and daytime sleepiness, and snores loudly

Auto CPAP (APAP)
• Aka: Automatic, automated,
autotitrating, autoadjusting, self‐
titrating
• Detects and responds to changes
in upper airway flow or resistance
patterns
• Range: 4‐20 cm H20.
• Clear candidates: Uncomplicated
moderate to severe OSAS

• Not APAP candidates:
• Congestive heart failure
• COPD and chronic lung disease
• Obesity Hypoventilation
Syndrome
• Other hypoventilation Syndromes
• Lack of snoring
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PAP adherence
• Adherence enhanced by:
• Education and cognitive behavioral therapy
• Heated humidification
• Short term eszopiclone (Lunesta)
• Desensitization for claustrophobic patients
• Patient and partner involved – mask selection
• Loss of intimacy – have fun, then put mask on
• Other PAP modes if patient has intolerance to pressure
• Mask choice: Nasal, nasal pillow, full face mask
• Best mask is the one the patient will wear!

CPAP follow up
• Assess symptomatic improvement – more refreshed, sound sleep,
nocturia resolved
• Compliance – modem, SD card, manually from machine
• Efficacy – is AHI <5.0?
• Mask leak
• Nasal/mouth dryness
• Problems exhaling with CPAP – may need Bipap
• Resupply – mask, cushion, filters, hose
• Follow up at: 2 weeks, 1 months, 3 months, 6 months, yearly
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AASM Guidelines – Oral Appliance
• We recommend that sleep physicians prescribe oral appliances, rather
than no therapy, for adult patients who request treatment of primary
snoring (without obstructive sleep apnea). (STANDARD)
• We recommend that sleep physicians consider prescription of oral
appliances, rather than no treatment, for adult patients with obstructive
sleep apnea who are intolerant of CPAP therapy or prefer alternate
therapy. (STANDARD)

Dental Oral Appliance
• Decrease airway collapsibility and enlarge upper airway
• Requires adequate dentition, good jaw mobility, may exacerbate TMJ
• Refer to experienced dentist (sleep dentistry accreditation)
• Less effective than CPAP for normalizing the AHI
• Mild or moderate OSA: May be reasonable initial therapy
• Severe OSA: Not recommended as initial therapy; less increase in
oxygenation for AHI >30.
• Patients tend to accept better than CPAP
• Follow‐up sleep study needed to document adequacy
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Dental Oral Appliance
• Mandibular Repositioning Splint
• Protrude the mandible forward and hold tongue more anteriorly, away from
the posterior pharyngeal wall

Surgeries
• Uvulopalatopharyngoplasty (UPPP)
• Small reduction in symptoms
• Fewer than half of patients have reduction in severity
• Tonsillectomy, nasal septoplasty
• Increase CPAP tolerability + reduce snoring (not cure)
• Maxillomandibular advancement (MMA)
• Invasive procedure with prolonged postop recovery
• Cure rate >90%, particularly in non‐obese with retrognathia
• Tracheostomy
• Cures OSA
• Can be used in life‐threatening situations
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Uvulopalatopharyngoplasty (UPPP)

2006 American Academy of Sleep Medicine

Maxillomandibular Advancement (MMA)
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Upper Airway (Hypoglossal Nerve) Stimulation

Upper Airway (Hypoglossal Nerve) Stimulation
Inclusion:
• 22 years of age or older
• have moderate to severe OSA (AHI
range from 15‐65 with <25%
central apneas)
• unable to use CPAP
• free of complete concentric
collapse at the palate

Exclusion:
• BMI >32 and
• Drug induced sedation endoscopy
(DISE) shows complete concentric
collapse of soft palate (~10%)

•Median AHI decreased 68% at 12 months,
•But one‐third were non‐responders

43

Residual sleepiness
• Ensure adequate sleep duration (~ 7 hours for adults)
• Confirm OSA diagnosis
• Adequate CPAP titration
• Measure CPAP efficacy – mask leaks, compliance
• Ensure adequate compliance
• Exclude comorbid conditions – rule out depression, anemia, narcolepsy,
thyroid disorder, vitamin deficiencies, poor sleep hygiene, medication
side effects
• Unrealistic expectations
• Brain damage from intermittent hypoxemia

Practice Recommendations
• Include “snoring, witnessed apneas, and sleepiness” in Review of
Systems.
• Order sleep studies on ALL high risk patients: heart failure, A Fib, stroke,
resistant HTN, preoperative, morbid obesity
• Try dental oral appliance for CPAP intolerant and mild to moderate OSA
• Counsel ALL patients not to drive when sleepy
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Summary ‐ Diagnosis
• 80% undiagnosed for OSA
• Evaluate patients with symptoms suggestive of OSA
• Snoring, sleepiness, gasping, choking, drowsy driving, witnessed
apneas
• High risk: heart failure, A Fib, stroke, resistant HTN, preoperative
• Screening: STOP BANG, Berlin, Epworth questionnaires
• In lab testing – PSG: gold standard; more accurate, but costly
• In home sleep testing – HST: if high clinical suspicion of OSA and no
significant cardiopulmonary comorbid conditions

Summary ‐ Treatment
• Conservative measures: weight loss, positional therapy, no ETOH
• First line – CPAP therapy
• Benefits: symptom resolution, improves BP/glycemic control, reduces CV
risk
• Enhance adherence: education, goal setting, right mask, humidification,
short term hypnotic
• Oral Appliance for mild to moderate OSA, and or CPAP intolerant
• Surgery – UPPP, MMA, tracheostomy, upper airway stimulation
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SLEEP WELL with PAP therapy

2006 American Academy of Sleep Medicine

Otherwise snore
and this will
happen to
you….

Or sleep alone….

www.corbett.com.au
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Contact Information
Kunal Agarwal, MD, FAAFP
Board Certified in Family Medicine & Sleep Medicine

KUNALMD36@gmail.com
https://www.linkedin.com/in/kunal‐agarwal‐md‐faafp‐a721162a
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Questions
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Pneumonia: Breathe Again!
COL Aaron Saguil, MD, MPH, FAAFP
Robert Oh, MD, MPH, CAQSM, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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participation. Disclosure documents are reviewed for potential conflict of interest
(COI), and if identified, conflicts are resolved prior to confirmation of participation.
Only those participants who had no conflict of interest or who agreed to an identified
resolution process prior to their participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have
no relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will not include
discussion of unapproved or investigational uses of products or devices.
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and teaching experience, as well as more than two years of operational experience deployed to
Kosovo and Iraq. He can be found on #SoMe #MedTwitter @RobertOhMD and on his blog
at http://robertohmd.wordpress.com(robertohmd.wordpress.com).

Learning Objectives
1.

Monitor the health of patients who have weakened immune systems to mitigate risk
factors that increase their risks of developing pneumonia.

2.

Provide appropriate vaccines for prevention of pneumococcal pneumonia and
influenza per current guidelines.

3.

Prescribe appropriate empiric therapy for CAP based on suspected pathogen and
local susceptibility patterns.

4.

Identify risk factors for multidrug-pathogens in patients who have HAP or VAP.

5.

Prescribe appropriate antibiotic therapy for HAP or VAP based on risk factors for
multidrug-resistant pathogens, predominant pathogens in the clinical setting and
local susceptibility patterns.
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Audience Engagement System
Step 1

Step 2

Agenda

Step 3

•

Community acquired pneumonia

•

Hospital and ventilator acquired
pneumonia

•

Pneumococcal vaccinations
Featuring cases, questions, US
and world history and more!

Image source: https://commons.wikimedia.org/wiki/File:Spanish_flu_hospital.png
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Before we begin
If you do not have access to one of these on your phone,
tablet, or computer, please download the following (both
are free):
• MDCalc Medical Calculator
• CDC PneumoRecs

A little
history
•
•
•
•
•
•

The Spanish Flu: the 1918
Flu Pandemic
It’s not in Kansas, anymore:
American mobilization
Wilson’s press declaration:
censoring the flu’s spread
A bad time to be young and
healthy: reverse epidemiology
The race of a lifetime: a
bacterial vaccine
End of the day: disease nonbattle injury

Image source: https://catalog.archives.gov/OpaAPI/media/45495122/content/stillpix/165‐
ww/Box250/FolderD/165‐ww‐250D‐046.jpg
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The 315th Regiment,
“Philadelphia’s Own”
• Private Tadeusz (Ted) Kowalski
• 20 years of age
• From Pottsville, PA
• Miner for the Reading Anthracite Company
• Working since 12
• WWI: Volunteered to serve
• Joined 315th Regiment at Camp Meade
• Healthy, except chronic cough
• Occasional smoker
Image source: https://nypl.getarchive.net/media/in‐the‐tunnel‐of‐a‐coal‐mine‐pittsburg‐penna‐b63a38

The 315th Regiment,
“Philadelphia’s Own”
• July 1918, embark for France at
Hoboken
• Joins Western Front
• Serves through Meuse-Argonne
offensive
• Cramped quarters, suboptimal
sanitation
• Fevers, chills, aches
• Improves then worsens
• Medic notes fevers, chills,
shakes, sweating, racking cough
productive of sputum

Image source: https://catalog.archives.gov/OpaAPI/media/531005/content/arcmedia/media/images/28/9/28‐0823a.gif
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Image source: https://commons.wikimedia.org/wiki/File:X‐ray_of_lobar_pneumonia.jpg

Audience Engagement System (AES) Question 1
You see Private Kowalski’s great, great grandson, DC2 Teddy
Kowalski, Navy Reservist, in clinic. He’s 20 years of age,
generally healthy, and presents with symptoms of community
acquired pneumonia. He’s had no recent antibiotics. What
would be the ISDA/ATS recommended empiric therapy?
A. Doxycycline
B. Respiratory fluoroquinolone
C. Antipseudomonal β-lactam
D. β-lactam in combination with a macrolide
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Definitions and statistics
• Acute lower respiratory tract
infection
• Fever, chills, cough,
tachypnea, abnormal breath
sounds
• Guidelines require abnormal
radiograph

• 920K global deaths among
children annually
• Eighth leading cause of death
in the US (along with
influenza)
• Fourth leading cause of death
globally (COPD is third)
• Among the working, increases
healthcare costs by up to $31K
to $113K per year

Community-acquired pneumonia (CAP)
guidelines
• 2007 IDSA/ATS Consensus CAP Guidelines most current
• Following guidelines lowers mortality
• What has happened since then?
–
–
–
–
–

Increasing pneumococcal vaccine coverage
Increasing epidemiologic data
Increasing numbers of immunocompromised patients
Increasing age of population
Trials of imaging modalities, steroids, and other treatments
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Thoughts
• CT scan discordant with clinicians read of patient and plain
film 40% of the time; almost one third dx as CAP: no infiltrate
on CT
• Rhinovirus and influenza are top two detected causes of CAP;
streptococcus pneumonia is third
• BUT, for those hospitalized, time to antibiotics is still important
• Increasing evidence for use of lung ultrasound for diagnosis
• Increasing evidence on use of steroids for treatment

Ultrasound
Evolving evidence
• Emergency Department (adults):
92% sensitive, 93% specific (17
studies, n = 5108)
• Children: 96% sensitive, 95%
specific (12 studies, n = 1510 ); CXR
87% sens, 98% spec
• French study, n = 23 with CT proven
pneumonia, 23 with positive US, 12
with positive CXR

If interested in learning more about lung US: https://litfl.com/lung‐ultrasound‐pneumonia/
Image source: https://commons.wikimedia.org/wiki/File:UOTW_34_‐_Ultrasound_of_the_Week_3.jpg
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Hospitalize?
Free download: “Calculate by QxMD,” or “MDCalc Medical Calculator”

CURB-65
•
•
•
•
•

PSI

Confusion
Urea nitrogen >19mg/dl (7mmol/L)
Respiratory rate ≥ 30
BP systolic < 90 or diastolic ≤ 60mmHg
Age ≥ 65

•
•
•
•
•
•
•
•
•
•
•

Age
Female
Nursing home
Liver
Renal
Cerebrovasc
CHF
AMS
RR > 29
SBP < 90
T <35 or ≥40

•
•
•
•
•
•
•
•

Pulse > 124
pH < 7.35
BUN >29
Na <130
Gluc > 249
Hct < 30
PaO2 < 60
Pleural effusion

AES Question 2
Teddy returns, not improving. He admits that he lost his pills while on
maneuvers and only took one day’s worth. That was five days ago. He
doesn’t seem altogether right. Your assessment:
Age: 20
Heart rate: 102, BP: 104/56
PMH: No known disease

Temperature 104.2

Alert but confused

Lung exam: crackles, right posterior
dullness, decreased breath sounds
Respiratory rate: 32
over base (suspect effusion)
What is the CURB-65 or PSI recommended disposition?
A. Restart outpatient therapy
B. Hold him for observation (inpatient, non-ICU care)
C. Send him to the field hospital for more intense care (inpatient, ICU care)
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Antibiotics

No comorbidities

Outpatient

Macrolide OR Doxycycline
Comorbidities

FQ OR β‐lactam + macrolide
Non ICU

FQ OR β‐lactam + macrolide
Inpatient

ICU

β‐lactam AND Azithromycin OR FQ
CA-MRSA

Add vancomycin or linezolid
Pseudomonas

Antipneumococcal/antipseudomonal β‐lactam +
FQ OR AG/azithromycin OR AG/FQ

Steroids
•

Corticosteroids ↓ mortality in adults with severe pneumonia
– RR 0.58, 95% CI 0.4 to 0.84
– NNT to prevent one death 18, 95% CI 12 to 49

•
•
•

Corticosteroids ↓ early clinical failure rates (combined death,
radiographic progression, clinical instability) in adults with severe and
non-severe pneumonia
Corticosteroids reduce early clinical failures and time to cure in children
Dosing variable
– Average 40-50mg prednisone equivalents
– Dosed one to ten days (most frequently seven days)

•
•

Hyperglycemia more common in adults with corticosteroids, no
significant difference in secondary infection
Studies excluded patients with HIV
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AES Question 3
You visit Teddy at the hospital; he’s doing better. Overhead, a rapid
response is called. It is Teddy’s aunt, Elsinore, a retired Air Force air
traffic controller five days out from a coronary artery bypass. She is
67 and has multiple comorbidities.
She is found tachypneic and febrile and has diffuse crackles.
Imaging reveals consolidation. She is intubated, and the rapid
response team leaves to answer another call. The ICU team looks
expectantly at you.
What is the recommended antibiotic treatment?
A. Single agent broad spectrum coverage
B. Single agent broad spectrum coverage + MRSA coverage
C. Two agent broad spectrum coverage + MRSA coverage

Hospital acquired pneumonia (HAP)
Ventilator acquired pneumonia (VAP)
Ventilator Associated Pneumonia
Occurs ≥ 48 hours after endotracheal intubation

Hospital Acquired Pneumonia
Occurs ≥ 48 hours after admission
Not incubating at time of admission
Kalil, et al. Clin Infect Dis 2017
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2016 IDSA/ATS Clinical Practice Guidelines
• In choosing therapeutic agents
– First preference: use results of non-invasive
sampling
– Second preference: use results of local
antibiograms
– Third preference: use empiric regimens
• Seven days is sufficient

Treatment of HAP
Not at increased risk for mortality
Not at increased risk for
MRSA
Piperacillin‐tazobactam

Cefepime

At increased risk for MRSA

OR

Piperacillin‐tazobactam

Cefepime or ceftazidime

OR
Levofloxacin or ciprofloxacin

Levofloxacin

OR

Imipenem

Imipenem

OR
Meropenem

OR
OR
OR
OR

Meropenem

AND
Vancomycin or linezolid
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Treatment of HAP
High risk for mortality

Choose two
agents, only one
of which can be a
β‐lactam

Piperacillin‐tazobactam

OR

Cefepime or ceftazidime

OR

Levofloxacin or ciprofloxacin

OR

Imipenem

OR

Meropenem

OR

Amikacin or gentamicin or tobramycin

AND

Vancomycin or linezolid

Treatment of VAP
Column
A

Column
B
Vancomycin

Piperacillin‐
tazobactam

Column
C

Ciprofloxacin
OR

or Levofloxacin

OR
Linezolid

Cefepime or
Ceftazidime

Imipenem or
Meropenem

Amikacin or
Gentamicin or
AND
Tobramycin

OR

Colistin or
Polymyxin B

AND
Atreonam
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Treatment of VAP
Cover for MRSA if one of the following are present:
OR

Column
A

Vancomycin

Linezolid

• Patient has risk factors for antimicrobial resistance:
• Prior abx use withinOR
90 days
• Septic shock
• ARDS
AND
• Hospitalized ≥ 5 days prior to VAP
• Need for acute renalOR
replacement therapy prior
to VAP
• Patient treated in unit AND
where > 10‐20% of S. aureus
isolates are MRSA
• Patients in units with unknown MRSA prevalence

If RF for MRSA absent, regimen with piperacillin‐tazobactam, cefepime, levofloxacin, imipenem, or meropenem sufficient
for presumptive MSSA

Treatment of VAP
Double cover for P. aeruginosa and gram‐negative
bacilli if the following present:
• Patient has risk factors for antimicrobial resistance:
• Prior abx use within 90 days
• Septic shock
• ARDS
• Hospitalized ≥ 5 days prior to VAP
• Need for acute renal replacement therapy prior
to VAP
• Patient treated in unit where > 10% of gram‐
negative isolates resistant to monotherapy
• Patients in units with unknown antimicrobial
susceptibility rates

Column
B

Piperacillin‐
OR
tazobactam

Column
C

Ciprofloxacin
or Levofloxacin

OR
Cefepime or
Ceftazidime
AND

OR

Imipenem or
Meropenem

Amikacin or
Gentamicin or
Tobramycin

Colistin or
Polymyxin B

AND
Aztreonam
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AES Question 4
Elsinore sees you in follow up, along with her husband Larry, a retired
Chief Master Sergeant. He is new to your practice, is 65 years old, and
is open to vaccinations. You review his records and note he has not
had any ”pneumonia” vaccines. You schedule him for:
A.
B.
C.
D.

PCV13 now and PPSV23 one year later
PPSV23 now and PCV 13 one year later
PCV 13 only
PPSV23 only

Pneumonia then
•
•
•
•

•

Discovered by Army Major George
Sternberg in 1880
Major threat to military operations
during World War I
Pneumococcal polysaccharide
vaccines field tested by US Army
792,000 soldiers hospitalized for
influenza or pneumonia, 25,000
deaths
One in 67 soldiers died of influenza
or pneumonia

Image source: https://history.army.mil/html/books/medical_department_1917‐
1941/CMH_30‐10‐1.pdf
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Pneumonia now
• Streptococcus pneumoniae
– Over 90 serotypes identified
as of 2011
– Polysaccharide capsule
important in pathogenicity

• In children 6 or less
• 7 serotypes common
• 80% of invasive disease

https://phil.cdc.gov/Details.aspx?pid=2896

PPSV23
• Pneumococcal Polysaccharide Vaccine
– 1983 – 23 valent PPSV23 released
– Replaced PPSV14 (not made anymore)

• Pneumovax 23 (Merck)
• Routinely given in Seniors (65 or greater)

17

PCV13
• Pneumococcal Conjugate Vaccine
• 2000 – 7 serotypes conjugated to
CRM197 (nontoxic variant of diptheria)
• 2010 – 13 serotypes (7+ 6 new ones)
conjugated to CRM197
• Typical use in Children

PCV13 vs. PPSV23
• Conjugate
• Children
• 13-valent

• Saccharide
• Senior
• 23-valent

Chronic Diseases: Chronic heart disease, lung disease, Diabetes,
smoking, liver disease, alcoholism, CSF leaks and cochlear implants
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CAPiTA: is PCV13 effective for adults?
• Community acquired pneumonia
Immunization Trial in Adults (CAPiTA)
• 84,946 adults 65 years or older (vaccine
naïve)
• Randomized, double-blind trial
– PCV13 vs. placebo
– Followed for 4 years

CAPiTA: is PCV13 effective for adults?
PCV13
(42,240)

Placebo
(42,256)

% Vaccine
Efficacy

P Value

Invasive CAP

49

90

45.6%

<0.001

Nonbacteremic and
noninvasive CAP

33

60

45%

0.007

invasive
pneumococcal dz

7

28

75%

<0.001

Bonten MJM, Huijts SM, Bolkenbaas M, et al. Polysaccharide conjugate vaccine against
pneumococcal pneumonia in adults. N Engl J Med. 2015;372(12):1114–1125.
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There are apps for that!
PneumoRecs VaxAdvisor
Centers for Disease Control and
Prevention

PneumoVaccines
Joshua Steinberg, MD

AES Question 5
Larry’s and Elsinore’s friend, Jamal asks for you to be his doctor (your
reputation is sky-rocketing based on your awesome pneumonia care).
Jamal is 65 years of age, has type 2 diabetes, and would like to get his
vaccinations done. After discussion, he would like any vaccines you
recommend. You review his records and he has had one ”pneumonia”
vaccine (PPSV23) in 2017. It is September. You schedule him for:
A. PCV13 and influenza only
B. PPSV23 and influenza now and PCV 13 one year later
C. PCV 13 and influenza now and PPSV23 one year later
D. PCV 13 and influenza now and PPSV23 three years later
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Influenza vaccine
Benefit in preventing CAP
• 2018 Song, PLoS One: Fewer cases of pneumonia when vaccine effective
against circulating strains
• 2018 Heo, Hum Vaccin Immunother: Six meta-analyses report 25 to 53%
effectiveness in preventing hospitalization due to pneumonia or influenza in
the elderly
Unsure benefit in those who later develop CAP
• 2015 Li, J Hosp Med: small reduction in length of stay for CAP, no effect on
inpatient survial
• 2011 Tessmer, Eur Respir J: less severe disease, improved survival at six
months
• 2011 Manzur J Am Geriatr Soc: no difference in severity of CAP, length of
stay, mortality in cohort ≥ 65 years of age
• 2007 Spaude, Arch Intern Med: improved inpatient survival

Manufacturing influenza vaccine
• Annual composition of vaccine varies based on circulating
strains
• Once strains selected, six months to market
• WHO recommendations for 2019-2020
–
–
–
–

A/Brisbane/02/2018 (H1N1)pdm09-like virus
A/Kansas/14/2017 (H3N2)-like virus
B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage)
B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage)quadravelent only

• Egg-based, cell-based, and recombinant manufacturing
techniques
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Administering influenza vaccine
• 2019 ACIP recommendations
– all persons 6 months and older without
contraindications should receive influenza
vaccine by end of October with an age
appropriate vaccine
– prioritize high risk groups
– two doses for children 6 months to 8 years of
age, 4 weeks between doses

https://commons.wikimedia.org/wiki/File:1919_‐
_World_War_I_Victory_Parade_‐_Marching_Band_and_Veterans_Marching_2_‐
_Allentown_PA.jpg

The end of the story:
• 500 million infected globally
• 50 million deaths globally
• 675K deaths US
• Life expectancy fell 12 years
• Toll worsened by censorship
• Worse spread as a consequence
of war
Today
• Routine influenza vaccination
• Antiviral medications
• Stockpiles of pandemic strain
vaccines
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Practice Recommendations
• Pneumonia is diagnosed clinically and radiographically
• Local microorganism epidemiology and susceptibility patterns
should guide treatment
• Empiric regimens should be based on risk factors and severity of
disease
• HAP and VAP are diagnosed if pneumonia develops 48 hours after
hospitalization or ventilation, respectively
• Influenza and pneumococcal vaccination save lives
• If ≥ 65 y.o., immunocompetent, and vaccine naïve, give PCV13 first
and then PSV23 in one year

Questions

23

Contact Information
Aaron Saguil
aaron.saguil@usuhs.edu
Robert Oh
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Screening and Treating Latent
Tuberculosis Infection:
New Options for an Old Disease
Kurt Cook, MD

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family Physicians for
educational purposes only. Please note that medical information is constantly changing; the information
contained in this activity was accurate at the time of publication. This material is not intended to represent the
only, nor necessarily best, methods or procedures appropriate for the medical situations discussed. Rather, it
is intended to present an approach, view, statement, or opinion of the faculty, which may be helpful to others
who face similar situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual using this
material and for all claims that might arise out of the use of the techniques demonstrated therein by such
individuals, whether these claims shall be asserted by a physician or any other person. Physicians may care
to check specific details such as drug doses and contraindications, etc., in standard sources prior to clinical
application. This material might contain recommendations/guidelines developed by other organizations.
Please note that although these guidelines might be included, this does not necessarily imply the
endorsement by the AAFP.
This live CME session is supported in part by an educational grant from Oxford Immunotec USA, Inc.
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Learning Objectives
1.

Identify asymptomatic adults at increased risk for TB infection, and screen according
to current USPSTF recommendations.

2.

Identify symptoms and risk factors associated with active tuberculosis and conduct
appropriate physical exam and laboratory testing.

3.

Diagnose LTBI and provide indicated treatment to reduce future risk of progression
to active TB.

4.

Educate patients on the importance of completing the full round of antibiotic
treatment to prevent drug resistance and recurrence of infection, and be familiar with
concept of directly-observed therapy (DOT).

5.

Counsel infected patients on how to prevent transmission of tuberculosis.

Audience Engagement System
Step 1

Step 2

Step 3
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Mycobacterium tuberculosis
•Acid‐fast bacillus
•Lipid‐rich cell wall
•Slow growth in culture media
•Granuloma formation
www.cdc.gov

Tuberculosis epidemiology: global
• ~ 2 billion people have latent TB infection
• ~ 10 million new active TB cases/year
• ~ 1.6 million deaths/year
• ~ 4.4 million active cases in SE Asia
• ~ 2.4 million active cases in Africa
•Leading cause of infectious disease death
•HIV‐TB: causes 40% of HIV‐related deaths
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Poll Question #1
Which one of the following statements regarding the current
epidemiology of TB in the US is false?
A. Overall, the number of active TB cases are declining annually.
B. An estimated 2 million people in the US have latent TB infection.
C. Currently, there are more active TB cases amongst foreign‐born
people living in the US than amongst US‐born people.
D. Over 80% of active TB cases are due to reactivation of latent TB
infection.

Tuberculosis epidemiology: USA
•Active TB disease: 9,105 cases in 2017
•Active TB cases progressively declining for many
years
•Latent TB infection: ~ 13 million
•70% active cases foreign‐born
•Racial‐ethnic differences in US‐born cases
• ~ 87% active cases due to reactivation of latent
TB infection
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Active TB incidence and rates: USA

TB in US foreign‐born population
•6,346 cases in 2017; 70% of active cases
•Top five countries of origin and TB rates in
country of origin (cases/100,000):
# of cases
Mexico

% of cases

TB rate

1,204

19

22

Philippines

783

12

554

India

595

9

210

Vietnam

526

8

133

China

400

6

64
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Racial‐ethnic disparities, active TB
•Differences in US‐born active TB rates:
Race/ethnicity

Cases/100,000

Hawaiian/Pacific Islander

6.5

Native American/Alaskan

3.7

Black

2.8

Asian

2.0

Hispanic

1.5

White

0.4

TB: the chain of transmission
•Infectious source case

• Pulmonary and laryngeal TB are contagious
• Patients with cavitary lung lesions and sputum
AFB smear positivity most contagious

•Susceptible host

• Duration and proximity of exposure increase
risk of infection; household contacts at highest
risk of infection
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Preventing transmission of active TB
• Hospital setting: respiratory isolation; negative
pressure room; N95 mask staff and visitors
• Outpatient setting: home isolation until sputum AFB
smear negative
• Criteria for being considered non‐contagious:
• 3 negative sputum AFB smears 8 to 24 hours apart
• 2 weeks adequate anti‐TB therapy and appropriate
clinical response (improved symptoms)

Pathophysiology of TB infection
•Aerosolized infectious secretions inhaled into
alveolar airspaces
•Ingestion by alveolar macrophages
•Lymphatic and hematogenous spread to hilar
lymph nodes and throughout body
•Immune control (latent TB) vs disease
progression
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Risk factors for active TB infection
•Latent TB infection: ~ 87% of active TB is
“reactivation” of latent TB infection
•Residence in TB‐endemic countries
•Household contacts of active TB case
•Very young (< 5 y/o) and very old
•Immune compromise: HIV, cancer,
chemotherapy, immunotherapy, CKD, DM

Active TB infection
•Pulmonary TB
• Majority of cases
• Contagious
• Cavitation

•Extra‐pulmonary TB
• Symptoms and clinical presentation specific to
site of infection
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Extra‐pulmonary TB
•Most common sites and associated symptoms
• Cervical lymphadenitis: adenopathy
• Pleural: effusion
• Bone‐joint: Potts disease (TB of spine)
• Genito‐urinary: “sterile pyuria”
• Miliary: multi‐organ involvement
• Abdominal: ascites

Diagnosis of active TB
• History and physical
• Epidemiologic context: exposure risk, LTBI
• Positive tuberculin skin test (TST) or IGRA blood test
• Imaging
• CXR or CT for pulmonary

• Sputum, body fluid or tissue specimen

• AFB stain
• Culture and rapid diagnostic techniques
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Imaging: active pulmonary TB
•Findings variable using CXR or chest CT
• Nodules
• Infiltrates
• Cavitary lesions

Active pulmonary tuberculosis
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Treatment of active TB
• Most common treatment: 4 drug regimen; 6
months total treatment
• INH, rifampin, pyrazinamide and ethambutol x 2
months
• INH, rifampin x 4 months

• Compliance with treatment critical to prevent
development of drug resistance; directly‐observed
therapy (DOT) commonly used

Latent TB infection
•~ 87% of active TB cases due to reactivation
of latent TB
•Great majority of new TB infections result in
latent TB
•Treatment of latent TB infection reduces risk
of progression to active TB disease
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Diagnosis of latent TB infection
•Positive TST or IGRA in person at risk for TB
infection
•No signs or symptoms suggestive of active
pulmonary or extra‐pulmonary TB
•Normal CXR
• CXR with small nodule (up to a few mm) also
consistent with latent TB infection

Evidence for TB latency
•Pathologic evidence: viable TB bacteria found
post‐mortem in lymph nodes and other tissues
of patients who did not have active TB
•Epidemiologic evidence: people with positive
TST have much higher rates of subsequent active
TB than people with negative TST; treatment of
LTBI lowers risk of progression to active TB
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Poll Question #2
What is the estimated lifetime risk that a person with
latent TB infection and without immune‐
compromising conditions will progress to active TB
disease?
A.
B.
C.
D.

50 %
Less than 1 %
5 to 10 %
20 to 25 %

Risk factors for progression from LTBI
to active TB
• Recent infection within last 2 years: 5 to 10% lifetime risk
• Close contact to active case
• Children under 5
• Previous residence in TB‐endemic area
• Immune suppressing drugs: TNF blocker, cancer
chemotherapy
• HIV infection: 10% per year!
• Chronic kidney disease/dialysis
• Diabetes mellitus
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Targeted screening for latent TB
infection: CDC/USPSTF
•People from high‐prevalence countries
•People residing in large group settings
•Contacts to active TB
•HIV and immune‐compromising illnesses
•Health workers
•Prior to use of certain medications: TNF
blockers; high‐dose steroids; others

Poll Question #3
Which one of the following statements concerning TB testing
is true?
A. With the development of IGRA testing, tuberculin skin
testing (TST) is no longer recommended.
B. BCG vaccination often causes false‐positive IGRA test
results.
C. The TST can be false negative in active TB in up to 20% of
cases.
D. BCG vaccination does not affect TST results.
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TB screening
•Tuberculin skin test (TST)
•Interferon gamma‐release assay (IGRA)
•BCG vaccine and screening

Tuberculin skin test (TST)
• Tuberculin: extract of inactivated culture of M. tuberculosis
• PPD: purified protein derivative=protein precipitate of
tuberculin
• 5 Tuberculin Units (TU) standard dose=0.0001mg PPD in
0.1ml solution
• Sensitivity/specificity originally determined in very high and
very low prevalence populations: 16‐17mm reaction in
sanatorium patients vs 0‐5mm in children from non‐
infectious environment
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Tuberculin skin testing
• 5 TU PPD intradermal injection volar forearm
• Correct injection: raised, blanched wheal; technique
important
• Read in 48‐72 hours; patient must return to clinic for reading
• Measure induration, not redness; intra‐observer variability
problematic
• Interpretation:
• 5mm: immunocompromised, recent contact to active case
• 10mm: other groups

Positive PPD/TST
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TST accuracy
•False positivity: infection with non‐
tuberculous Mycobacteria and BCG
vaccination
•False negative: ~20% of active TB cases have
negative PPD

Interferon gamma‐release assay
(IGRA)
• T cells sensitized to TB bacteria in people with
latent or active TB produce interferon‐gamma
• IGRA test: whole blood exposed to in‐vitro TB
antigens; sensitized T cells produce interferon‐
gamma which can be measured
• More accurate than TST in patients vaccinated with
BCG
• Quantiferon™ and T Spot™ are common
commercial test kits
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IGRA accuracy
•Theoretically not affected by BCG
•False negative: immune compromise, elderly
•“Indeterminate” results
•Children: Red Book (AAP infectious disease
guidelines) recommends TST in children
under 2

BCG vaccination
• Bacille Calmette‐Guerin: inactivated extract of
Mycobacterium bovis given as vaccine
• Used as public health strategy in many high
prevalence countries; low cost
• Efficacy variable; many studies
• Prevention of miliary and meningeal TB in children
• May cause false‐positive TST
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Evidence for efficacy of LTBI treatment
•US Public Health Service TB branch INH
prevention randomized trials, 1960s
• 2,750 PPD positive children; 88% reduction TB
“complications” such as XPTB
• 25,000 household contacts to active TB cases;
~70% reduction in number of cases of
subsequent active TB disease

Treatment for LTBI
•Current medications recommended by CDC:
• INH x 9 months
• Rifampin x 4 months
• INH‐rifapentine once‐weekly x 12 weeks
• Shorter course options now considered
preferable in many patients due to improved
adherence and completion of treatment
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Rifampin vs INH for LTBI treatment
•Randomized, open‐label trial for ~6000 adults
with LTBI in 9 countries
•4 months daily rifampin not inferior to 9 months
INH after ~ 2 years of follow‐up
•78% of RIF completed treatment vs 63% INH
•Less hepatotoxicity with RIF (0.3% vs 1.8% INH)
•NEJM 2018; 379:440‐453

INH‐rifapentine vs INH for LTBI
•Randomized, open‐label trial for ~7700 adults
with LTBI in 4 countries
•INH‐rifapentine once‐weekly for 12 weeks as
effective as 9 months INH (7 active TB cases vs
15 for INH in 33 months f/u)
•82% completed treatment vs 69% for INH
•Less hepatotoxicity: 0.4% vs 2.7% for INH
•NEJM 2011; 365:2155‐2166
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Poll Question #4
Which of the following statements about INH for LTBI
treatment is false?
A. INH‐rifapentine can be administered without directly‐
observed therapy in most patients.
B. Approximately 10% of patients taking INH for LTBI
treatment develop clinical hepatitis.
C. Vitamin B6 (pyridoxine) may help prevent INH‐induced
peripheral neuropathy.
D. INH should be stopped if the patients liver enzymes
increase to 5 times upper limit of normal.

Isoniazid (INH): LTBI treatment
•9 month regimen
•Adult dose: 300mg daily
•Child dose: 10‐15mg/kg daily
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INH and the liver
•0.1% adults developed clinical INH hepatitis
•10%‐20% adults develop asymptomatic liver
enzyme elevation
•D/C INH if LFT 5x upper limit of normal
with no symptoms or 3x upper limit of
normal with symptoms

INH and peripheral neuropathy
•Occurs in less than 0.2% adult patients
•Vitamin B6 (pyridoxine) may prevent; use in
pregnant/breastfeeding women and patients
with other risks for neuropathy (DM, HIV+,
renal failure, alcoholism)
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Rifampin (RIF): LTBI treatment
• Now the preferred regimen for many patients:
shorter course, improved compliance
• 4 month regimen
• Adult dose: 600mg daily
• Child dose: 10‐20mg/kg daily for 6 months

Rifampin: cautions
• 0.6% risk hepatotoxicity
• 6% risk of pruritis +/‐ rash: may be able to continue
therapy
• Orange discoloration of body fluids
• Drug‐drug interactions due to induction of
cytochrome 450 isoenzymes:
• May reduce concentrations of contraceptives,
phenytoin, methadone, warfarin, some anti‐
retrovirals
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INH‐Rifapentine: LTBI treatment
• 12 week regimen; once‐weekly dosing
• Improved compliance!!
• Newly approved for self‐administered treatment in
many patients (previously by DOT)
• Dose by weight: 900 mg INH and 900 mg rifapentine for
most adults; dose by weight for others: CDC website
• Similar cautions regarding drug interactions as with
rifampin due to isoenzyme 450 induction

Drug interactions with
rifampin/rifapentine
• Consider using INH for LTBI treatment in patients
also treated with:
• Methadone
• Warfarin
• Many HIV anti‐retrovirals
• Direct‐acting antivirals for hepatitis C
• Hormonal contraceptives
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Monitoring patient on LTBI treatment
• Baseline visit with provider, RN or pharmacist for
patient education, determining appropriate
regimen
• Consider LFT monitoring in adults on INH regimens
if underlying liver disease
• Monitoring for side‐effects and compliance: patient
visits vs phone

LTBI: pregnancy and breastfeeding
• Treat during pregnancy if HIV+ or recent contact to
active case
• Delay until 2‐3 months after pregnancy otherwise;
possible higher risk of hepatotoxicity with INH
• Breastfeeding: treat and supplement with
pyridoxine (vitamin B6) 10‐25mg/day if using INH
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LTBI: infants and children
• Often indicates recent infection
• High rate of progression to active TB
• 50% in infant 0 to 1 year of age; risk decreases up to
age 5 where risk same as older individuals
• Higher risk of CNS infection
• Inform local TB control: adult contact with active disease?
• Tolerate INH very well: minimal hepatitis risk; monitoring LFT
not indicated
• Children also candidates for newer, shorter course regimens

Ensuring compliance with TB
treatment
• Importance of compliance with TB and LTBI therapy;
patient education critical; use clinical judgment to
assess likelihood of compliance
• DOT= directly‐observed therapy; mainstay of
treatment for active TB
• Self‐treatment with monitoring for LTBI
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TB and public health
• Local public health department should be notified
of possible or confirmed cases of active TB.
• Urban and high‐prevalence counties’ public health
departments often have dedicated TB clinics. Get
them involved early!

Practice recommendations
• Make a commitment to screen your at‐risk patients
for LTBI.
• Make a commitment to counsel patients with LTBI
about risks and benefits of treatment and
encourage treatment.
• Make a commitment to develop a protocol for
treating LTBI in your practice and provide treatment
using approved therapies.
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TB resources
• CDC TB Centers of Excellence
• “Warmline” consultation
• 4 regional centers:
•
•
•
•

Curry Center (San Francisco)
Heartland Center (San Antonio)
Southeaster Center (Gainesville)
Global TB Institute (Newark)

• https://www.cdc.gov/tb/education/tb_coe/default.htm
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TB resources
• CDC LTBI website: https://www.cdc.gov/tb/publications/ltbi/ltbi
resources.htm
• CDC TB 101: https://www.cdc.gov/tb/webcourses/tb101
• Getahun, et al. Latent Mycobacterium tuberculosis Infection. N Engl J
Med 2015; 372:2127‐2135. Excellent recent review article.
• USPSTF recommendations:
https://www.uspreventiveservicestaskforce.org/Page/Document/Up
dateSummaryFinal/latent‐tuberculosis‐infection‐screening

Contact information
Kurt Cook, MD
Denver Health and Hospital Authority
University of Colorado
Department of Family Medicine
kurt.cook@dhha.org
Cell #: 720‐250‐8393
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Questions
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