
Exacerbation Therapy
What We Know, What We Don’t 

Peter J. Mogayzel, Jr., M.D., Ph.D.
Eudowood Division of Pediatric Respiratory Sciences

The Johns Hopkins School of Medicine



Pulmonary Exacerbation

• Increased cough / sputum

• Decreased pulmonary function

• Fatigue

• Hemoptysis

• Weight loss

• Rarely fever



Exacerbation Definition

“I’ll know it when I see it”

-Potter Stewart

Jacobellis v. Ohio, 1964
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Effect of Exacerbations on Lung Function

Sanders et al. Pediatr Pulmonol. 2010

CFF Registry
2003-2006 
n=8,400



CFF Registry
2003-2006 
n=8,479

>1 = Higher risk of failure

Failure to Return to Baseline

Sanders et al. Am J Respir Crit Care Med. 2010;182(5):627-32. 



Poor Recovery from Exacerbations is 
Associated with More Frequent Exacerbations

Sanders et al Pediatric Pulmonology Volume 52 (10):1268-1275, 

N=13,954 exacerbations
2004-2011



Fig. 2 

Saunders et al. Journal of Cystic Fibrosis 2017 16, 592-599

Decision to Treat

N=220
≥ 12 years



Decision to Treat

• Primary Goal

– Improve Symptoms – 47%

– Recover Lung Function – 53%

• Target = Best in last 12 months but 4.5% higher than best in 
the last 6 months

• Treatment Protocol with planned duration – 47%



Fig. 1 

West et al. Journal of Cystic Fibrosis 2017 16, 600-606
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Treatment Success
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Defining Success

West et al. Journal of Cystic Fibrosis 2017 16, 600-606



Exacerbation Therapy

• Antibiotics

– Intravenous

– Oral

– Nebulized

• Increased airway clearance

• Treatment of co-morbid conditions

– Diabetes

– ABPA

• Disease Education



Summary of Recommendations

B Recommendation
Moderate Benefit

C Recommendation
Small Benefit

D Recommendation
No Benefit

•Chronic Therapies

•Airway clearance

•Routine synergy testing•Once Daily 

Aminoglycoside

Dosing



• Optimal approach to therapy is unknown

– Choice of antibiotics

– Length of therapy

– Location of therapy

– Usefulness of adjunct therapies
Steroids

b-agonists



CFF Patient Registry - 2015



Huang & LiPuma. Clin Chest Med. 2016 Mar; 37(1): 59–67 

Exacerbation Effects on Microbiome





Smith et al. Chest 2003;123:1495-1502



Pulmonary function vs. tobramycin or ceftazidime susceptibility

Smith et al. Chest 2003;123:1495-1502

N=77



HOW LONG TO TREAT?



CFF Patient Registry -2015





How Long to Treat ?

N=1327 Collaco et al. Am J Respir Crit Care Med. 2010;182(9):1137-43.



Duration of Therapy

Collaco et al. Am J Respir Crit Care Med. 2010;182(9):1137-43.N=1327



N=95
VanDevanter et al. Respiratory Research 2010, 11:137

Duration of Therapy

http://respiratory-research.com/content/11/1/137/figure/F2
http://respiratory-research.com/content/11/1/137/figure/F2


CFF Patient Registry -2015

Site of Treatment





Authors’ conclusions
Current evidence is restricted to a single randomized clinical 
trial. 

It suggests that, in the short term, home therapy does not 
harm individuals, entails fewer investigations, reduces social 
disruptions and can be cost-effective. 

There were both advantages and disadvantages in terms of 
quality of life. 

The decision to attempt home treatment should be based on 
the individual situation and appropriate local resources. 

More research is urgently required.
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Hospital vs. Home

Hospital

• Guaranteed medication 
delivery

• More intense airway 
clearance provided

• Monitoring for occult 
problems

• Disease education

• Family/life disruption

• Cost

Home

• Less life disruption

• More autonomy

• Compliance is not assured

• Caregiver/patient fatigue

• Minimal monitoring





Wolter et al. Eur Respir J 1997; 10:896–900
N=17
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Study Location IV Courses (Patients) FEV1 Outcome

Pond (1994) UK 51 (25) Paired Hospital = Home

Bosworth 

(1997)
USA

32(21) Hospital

27 (19) Home

6(5) Both

Hospital > Home

Riethmueller

(2002)
Germany

19(19) Hospital

17 (17) Home
Hospital = Home

Thornton 

(2004)
UK

241 (51) Hospital

213 (47) Home

18 (18) Both

Hospital > Home

Esmond 

(2006)
UK

15 (15) Hospital

15 (15) Home
Hospital > Home

Nazer 

(2006)
USA

64 (27) Hospital

79 (23) Home
Hospital > Home

Termoz 

(2008)
France

150 (52) Hospital

958 (270) Home 

52 (54) Both

Hospital > Home



Home vs. Hospital

Collaco et al. Am J Respir Crit Care Med. 2010;182(9):1137-43.



Home vs. Hospital

n=1278 Collaco et al. Am J Respir Crit Care Med. 2010;182(9):1137-43.



Home vs. Hospital

Collaco et al. Am J Respir Crit Care Med. 2010;182(9):1137-43.





N=54
Lavie et al. Med Sci Monit, 2011; 17(12): CR698-703 

• Mean duration of treatment was 9.7±6.7 days for the 
hospital site and 16.3±9.1 days for the home site 
(P<0.02). 

• Dramatic differences in patients with CFRD



The CF Foundation recommends against delivery of 
intravenous antibiotics in a nonhospital setting unless 
resources and support equivalent to the hospital 
setting can be assured for the treatment of an acute 
exacerbation of pulmonary disease. 

- Grade I recommendation



Factors to Consider for Home Therapy

• Ability to perform infusions and airway 
clearance

• Availability of caregiver support

• Social issues

– Impact of family members

– School/work absence

• Financial issues

– Loss of wages

– Cost



Ivacaftor – STRIVE Study

Ramsey BW et al. N Engl J Med 2011;365:1663-1672.



Lumacaftor & Ivacaftor

Wainwright et al. NEJM. 2015, 373(3):220-231



Lumacaftor & Ivacaftor

Wainwright et al. NEJM. 2015, 373(3):220-231



Ivacaftor Does Not Improve 
Recovery

N=161
≥12 years Flume et al. J Cyst Fibros. 2017 Jun 24.



Doxycycline as Adjunctive Treatment

Xin Xu et al. Eur Respir J 2017;49:1601102
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Doxycycline as Adjunctive Treatment



Xin Xu et al. Eur Respir J 2017;49:1601102

Doxycycline as Adjunctive Treatment



Relation between morphological changes  and 
Inflammation Using Diffusion-Weighted MRI

Pierluigi Ciet et al. Eur Respir J 2017;50:1601437

Pre-treatment Post-treatment



Home Spirometery
Usual 

Spirometry Care p

Acute Visits meeting
protocol defined PE, n (%) 108 (71%) 44 (69%) 0.871

Requiring Oral Antibiotics 72 (67%) 19 (43%) 0.010

Requiring IV Antibiotics 35 (32%) 23 (52%) 0.027

Requiring Inhaled Antibiotics 16 (15%) 10 (23%) 0.244

Requiring Any Antibiotics 91 (84%) 39 (89%) 0.615

Requiring Hospitalization 31 (29%) 22 (50%) 0.015

Lechtzin et al. Am J Respir Crit Care Med. 2017 Jun 13.



Home Spirometery

Lechtzin et al. Am J Respir Crit Care Med. 2017 Jun 13.



Final Thoughts

• Exacerbations are a significant source of 
morbidity for patients with CF

• Determining optimal approaches to exacerbation 
therapy is a vitally important but poorly studied 

• Optimal choice and length of therapy is unknown 
and, therefore, decisions should be made on an 
individual basis

• Home exacerbation therapy can be successful in 
properly selected cases
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