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Introduction - 1

• The standard of care for chronic PA in CF: 

inhalation of antibiotics - aerosol mists/ dry 

powder

• Delivered to the site of lung infection with 

minimal systemic absorption

• TOBI - 28-day chronic, intermittent regimen 

(“on/off” regimen)

• Based on the assumption that intermittent use 

would ↓ resistant bacteria



Introduction - 2
• BUT - evidence of ↓LFT and QOL during month off1,2

• Emerging strategy of continuous alternating AB – 2 or 

more

• 2009-2012: use of ≥2 inhaled antibiotic classes more 

than doubled (CFF Patient Registry); 3 antibiotics –

0.7% (2009) → 3.5% (2012)3

• ↑ - continuous anti-bacterial coverage, stable LFTs

• ↓ - treatment burden, cost, AB resistance?

• Historically - continuous inh. colistin, intermittent 

tobramycin
1Assael et al., J CF 2013
2Oermann et al., Ped Pulm 2010
3Dasenbrook et al., J CF 2015



Literature Search

• Limited data

• No head-to-head RCT

• Local practices & experience

• No consensus or clear guidelines



ARCCM 2013



• Review – 13 trials (5 intermittent, 8 continuous)

• Intermittent – 1293 patients

• Only 1 study – intermittent vs. continuous; different 

doses – no direct comparison of safety & efficacy

• Compared to placebo - FEV1↑ (3/5 trials); ↑ time to 

IV AB; few side effects 



• Continuous – 206 patients, longer duration

• Not more adverse events

• AB resistance – no difference (4 trials), to tobi (1 

trial), partial resistance (1 trial)

• Conclusions –

Both regimens are effective

Trials of continuous therapy - almost a decade earlier

 Intermittent antibiotics is less time consuming → 

improved adherence?

 If no clinical deterioration during “off” month, patients 

may not resume treatment



• A retrospective cohort study

• Group 1 (n=49) - initially treated with inhaled antibiotic 

monotherapy (IAMT), switched to alternated 2 different 

inhaled antibiotics (CAIT); group 2 (n=40) – IAMT

• The decision to start CAIT – clinical

• FEV1% and number of days on IV antibiotics 

compared before and after CAIT
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• No difference of IV AB treatment

• Minor changes in resistance patterns - only 7 
(=14%) patients

• Side effects - cough (6 IAMT; 7 CAIT) and 
bronchospasm (3 IAMT; 4 CAIT)

• Conclusions –
CAIT - in patients with more severe lung disease ; a 

small but significant improvement in lung function

Effect most pronounced for the addition of COLI to 
TOBI (p = 0.0075)

Addition of AZLI to TOBI/COLI - no change in 
evolution of FEV1



• 45 US CF centers

• Double-blind trial – CAIT vs. intermittent regimen

• 3 cycles of 28-days inhaled AZLI/ placebo X 3/d 

alternating with 28-days open-label TIS

• Planned enrollment - 250 subjects; did not achieve 

goal

• 72 patients completed the study (36 in each group)



• 25.7% reduction in exacerbation rate; NS (p = 0.25)

• 26 (55.3%) placebo, 21 (48.8%) AZLI - IV/inhaled 

antibiotics for PDEs

• Longer time to 1st PDE in AZLI group (175 vs. 140d)

• Difficulties in enrollment –

 Increasing use of CAIT as standard care

 Introduction of TIP

• Conclusions –

“Although this study was underpowered and did not achieve 

statistical significance, the results suggest that there may be 

clinical benefit to continuous alternating treatment”
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•The effect of treatment with intermittent 

inhaled tobramycin powder on systemic 

cytokines response in CF patients colonized 

with Pseudomonas aeruginosa 
Michal Gur MD, Yazeed Toukan MD,  Fahed Hakim MD,Yuval Geffen PhD, 

Ronen Bar-Yoseph MD, Vered Nir MD, Lea Bentur MD

* The study was supported by an investigator-initiated grant from Novartis 



Introduction

• Inhaled tobramycin for one month on/one month 

off – for chronic PA 

• TIP™ ↓ time of inhalation

• It is unclear whether laboratory parameters 

change during the month off period

• Aim - to compare spirometry, LCI & circulating 

inflammatory markers between on/off treatment 

periods



Methods

• A prospective study; CF patients > 6yrs treated 

with TIP™

• Spirometry, LCI, sputum, markers of 

inflammation (blood)

• Evaluations performed before and after 28 days 

of treatment with TIP™ 



Results - 1
• Nineteen CF patients (10 males); mean age 

18.7±9.7 yrs; BMI 19.62±3.53 kg/m2

• After a month off treatment – spirometry & LCI 

unchanged

• Cultures taken at baseline – PA only in 8 

patients; mostly > 1 organism

• IL-6 ↑ (p=0.022) off treatment

• No significant change in hs-CRP, IL-8,TNF-α, 

α1AT and neutrophilic elastase



Results - 2
P valueOff TIPTMOn TIPTMParameter

0.2775.00 (64.00 - 82.00)75.00 (62.00 - 81.00)FEV1 %

0.292.30 (1.24 - 2.73)2.18 (1.30 - 2.60)FEV1 (L)

0.1879.00 (73.00 - 98.00)83.00 (67.00 - 96.00)FVC %

0.192.75 (1.93 - 3.53)2.55 (1.89 - 3.20)FVC (L)

0.4139 (68-84)39 (66-81)FEF25-75 %

0.382.2 (1.1-3.3)2.36 (1.19-3.18)FEF25-75 (L)

0.35152.00 (139.00 - 193.00)152.00 (131.00- 231.50)LCI %

0.338.71 (7.88 - 11.35)8.48 (7.43 - 13.15)LCI

0.575.28 (2.84-12.9)4.59 (2.94-13.60)hs-CRP (n=14)

0.020.41 (0.23 - 1.57)0.19 (0.07-0.7)IL-6 (pg/mL)

0.125.10 (2.60 - 13.70)3.82 ( 2.41-7.83)IL-8 (pg/mL)

0.6211.56 (6.17 - 18.59)7.38 (5.56-22.50)TNF-α (pg/mL)

0.141.17 (0.56 - 4.10)1.98 (0.63 - 4.23)α1AT (mg/dL)

0.1723.93 (18.47-27.9)27.62 (23.73-30.33)Neutrophilic elastase



Results - 3



Conclusions
• The results support the relative stability of CF 

patients during the month off therapy

• The difference in serum IL-6 – possibly ↑ 

inflammation off therapy; small numbers preclude 

further conclusions

• Enrollment was limited because of the evolving 

practices of a continuous alternating regimen

• Larger multicenter studies are needed to assess 

the on/off strategy

• The best regimen, combination & number of AB –

yet to be determined 
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