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Non-cystic fibrosis bronchiectasis is a respiratory disease 
characterized by persistent airway inflammation and dilation of 
bronchial wall driven by diverse etiology [1]. Patients with bronchiectasis 
suffer a lot from sputum production, recurrent exacerbations, and 
progressive airway destruction [2]. From 2000 to 2007, the prevalence 
of bronchiectasis in the United States was 1,106 cases per 100,000 people 
with an annual percentage increase of 8.74% [3]. The average annual 
hospitalization rate was 9.4 per 100,000 populations in Germany during 
2005-2011, with the highest rate of 39.4 hospitalizations per 100,000 
populations among men aged 75-84 years [4].

With the widely used of High-Resolution Computed Tomography 
(HRCT), more and more bronchiectasis can be diagnosed. Major 
therapy for bronchiectasis is focused on breaking the “vicious cycle” 
of mucus stasis, infection, inflammation, and airway destruction [5]. 
Mounting evidences have been shown that 14- and 15-membered 
ring macrolides possess immune-regulatory and anti-inflammatory 
functions beyond their antimicrobial effects [6]. Clinical benefits 
of macrolides have been observed in cystic fibrosis, diffuse 
panbronchiolitis and asthma patients. Reports showed that macrolides 
maintain therapy could reduce frequency of respiratory exacerbations, 
decreased 24 hour sputum volume and improved quality of life. More 
recently, 3 large trials have been published on the effects of macrolides 
in non-CF bronchiectasis.

In the EMBRACE trial, 141 patients were randomly assigned to two 
groups in a ratio of 1:1, receiving azithromycin 500 mg or placebo three 
times a week for 6 months and observed for the next 6 months [7]. At 
the end of the 6-month treatment period, the azithromycin group had 
a 62% relative reduction in rate of exacerbations compared to placebo 
(rate of exacerbations: 0.59 in treatment vs. 1.57 in placebo group, rate 
ratio 0.38, 95% CI 0.26-0.54; P<0.0001). This benefit was also observed 
in the 12-month period, corresponding to a 42% relative reduction 
of annual rate of exacerbations with azithromycin group (p<0.0001). 
Time to a first exacerbation was greater in the anithromycin group 
than in the placebo group (239 vs. 85 days; rate ratio 0.44, 95%CI, 
0.29-0.65, p<0.0001). In patients receiving azithromycin, decreases 
in postbronchodilator FVC (L) from baseline in the 6 months and 12 
months were less compared with placebo group. However, there was 
no significantly difference in the changes of prebronchodilator and 
postbronchodilator FEV1 (L) between the two groups. The symptom 
component of the SGRQ was improvement in the azithromycin group 
than in the placebo group at 6 months, but no significant difference 
was observed in other SGRQ component scores at 6 and 12 months. 
Concentration of C-reactive protein, peripheral WBC, and peripheral 
neutrophils were favoring lower inflammation in the treatment group.

In the BAT randomized controlled trial, 43 non-CF bronchiectasis 
patients receiving azithromycin 250 mg daily and 40 patients 
receiving placebo for 12 months [8]. At the end of the study, patients 
receiving azithromycin had a median number of exacerbations of 0, 
(interquartile range [IQR], 0-1) compared with 2 (IQR, 1-3) in the 
placebo group (P<0.001). The difference was most impressive at 90 
days (2 exacerbations in azithromycin group vs. 22 in placebo group). 
Patients who had at least 1 exacerbation were significant reduced in the 
azithromycin-treated group (hazard ratio, 0.29, 95%CI 0.16-0.51). The 
percent of predicted FEV1 increased 1.03 per 3 months in azithromycin 

group, while decreased 0.10 per 3 months in patients receiving placebo 
(P=0.047). The changes in percent of predicted FVC were in the same 
direction. Quality of life measured by SGRQ and LRTI-VAS score both 
showed a larger decrease of the total score (indicating improvement) 
in azithromycin group compared with placebo at the end of treatment 
(p<0.05). There was no significant difference noted in change of CRP 
and WBC count between the two groups. 

In the BLESS trial, 117 patients (58 placebo, 59 erythromycin) were 
randomized to receive either erythromycin ethylsuccinate 400 mg (250 
mg erythromycin base) twice daily, or placebo for 48 weeks [9]. There 
was a significant reduction of protocol defined exacerbations (PDPEs) in 
favor of erythromycin group (1.29 in the treatment group vs. 1.97 in the 
placebo group; IRR, 0.57, 95%CI, 0.42-0.77, p=0.003). 24-hour sputum 
weight was significantly reduced in erythromycin group compared with 
placebo (median difference, 4.3 g, IQR, 1-7.8, P=0.01). Erythromycin 
significantly attenuated the decline in postbronchodilator FEV1 percent 
predicted (change from baseline, -1.6 in erythromycin group and -4.0 
in placebo group, p=0.04). However, there was no significant difference 
observed in SGRQ scores, Leicester cough questionnaire scores, percent 
of sputum neutrophils, CRP or 6-minute walk test results. 

Several small clinical studies evaluated the action of macrolides on 
patients with bronchiectasis in the last decade. Koh and his colleagues in 
a randomized, double-blind, placebo-controlled study with 25 children 
in a ratio of 1:1 treated with roxithromycin or placebo (4 mg/kg, b.i.d.) 
for 12 weeks. A significant improvement in sputum features were noted 
after 6 weeks of treatment in the roxithromycin group. Cymbala and 
his colleagues enrolling 12 patients treated with azithromycin (500 mg 
twice weekly) plus supportive therapy for 6 months [10]. This study 
showed significantly fewer incidences of exacerbations and reduced 24-
hour sputum volume. Meanwhile, patients in the azithromycin group 
reported increased energy and quality of life. A pilot study of 21 patients 
with bronchiectasis was conducted to treat with erythromycin (500 mg 
b.i.d.) for 8-week. The results showed that forced expiratory volume
in one second (FEV1), forced vital capacity (FVC) and 24-h sputum
volume were significantly improved at the end of study (p<0.05) [11].
An open-label prospective study enrolling 30 patients investigated the
effect of azithromycin (250 mg three times per week) for three months.
The results showed that sputum volume; number of exacerbations,
dyspnea, and quality of life were significantly improved after therapy
[12].

An important matter of concern to the widespread implementation 
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of long-term use macrolide is adverse effects. The main adverse events 
reported were nausea, vomiting, diarrhea, and abdominal pain. In the 
EMBRACE trial, gastrointestinal symptoms were more complained in 
the azithromycin group compared with placebo (p=0.005). In the BAT 
trial, diarrhea (9 vs. 1, RR=8.36, 95%CI, 1.10-63.15) and abdominal 
pain (8 vs. 1, RR=7.44, 95%CI, 0.97-56.88) showed high risk in 
patients receiving azithromycin. Other adverse effects including rash, 
auditive complains, itching, palpitations and headache were similar 
between the two groups. Ray et al. reported a small absolute increase 
in cardiovascular deaths during 5 days of azithromycin therapy [13]. 
Trials addressed this issue were rare, only the BLESS study reported 
that there was no evidence of macrolides caused QTc prolongation or 
arrhythmogenicity. However, an ECG should be performed to evaluate 
the QT interval and potential cardiovascular events in clinical practice. 

Another critical issue limiting the use of long-term macrolides 
therapy is the risk of induction of resistant bacterial strains. In the BLESS 
trial, the proportion of macrolide resistant commensal oropharyngeal 
streptococci was significantly increased in erythromycin treatment 
(difference, 25.5%, IQR, 15% to 33.7%, P<0.001). Likewise, azithromycin 
showed a high risk of macrolide resistant in the BAT trial (88% vs. 26%, 
p<0.001). Although macrolide resistance was not routinely tested in 
the EMBRACE trial, but 4% participants still developed macrolide-
resistant Streptococcus pneumoniae in the azithromycin treatment 
group. A trial of macrolides maintenance therapy in patients with 
cystic fibrosis showed that erythromycin resistance in Staphylococcus 
aureus increased from 6.9 to 53.8% and clarithromycin resistance in 
Haemophilus species from 3.7 to 37.5% [14]. Increasing attention 
should be paid to non-tuberculous mycobacteria (NTM) fostered by 
chronic use of macrolides. Experts recommend that routine screening 
for NTM should be considered for persons with non-CF bronchiectasis.

In conclusion, although long-term low-dose macrolides have 
great potential for non-CF bronchiectasis treatment, patients should 
be carefully evaluated during the following up treatment. A balance 
between clinical benefit and potential development of macrolides 
resistance in pathogens and adverse events should be well weighed. We 
recommend that patients who have had more than two exacerbations 
in the past year without NTM infection could be prescribed long-term 
macrolides therapy.
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FDG-PET/CT MIP (Maximum Intensity Projection) images of the same patient 
during initial treatment (panel A) and after changing treatment (panel B). Panel 
A shows intensely hypermetabolic sarcoid disease in the heart, bones and 
lymph nodes while the patient was on treatment with steroids. Panel B shows 
complete response to new treatment 

Figure 1: FDG-PET/CT Imaging.
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