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Introduction

The European Respiratory Society Annual Congress
featured an array of exciting research studies in the field
of respiratory infections. In this article, we highlight three
important studies featured at the Congress and discuss their
impact on the field of respiratory infections.

Inhaled phage therapy for the treatment of acute
Pseudomonas aeruginosa (PsA) lung infections

There is an urgent need for novel alternatives to antibiotic
therapy due to evolving resistance. Inhaled bacteriophage
(phage) therapy has recently gained renewed interest.
Bodier-Montagutelli ez 4/. (1) developed a phage cocktail
for airways delivery and assessed its preclinical efficacy and
resistance to aerosolization. A phage cocktail was initially
tested against a 43-strain of a PsA reference panel in vitro,
showing 95% efficacy. The authors then assessed the effects
of inhaled phage therapy in a murine model of acute PsA
infection. They demonstrated that 90% of animals treated
with the phage cocktail survived versus 0% in the control
group. These effects were associated with a concomitant
reduction in bacterial loads in lung tissue. Phage suspension
was aerosolized with 4 different nebulizers and aerosolized
phage viability was assessed after aerosol collection. The
study showed that mesh nebulization was less deleterious
to phages, with 33.4% viability vs. 29.6% and 7.7% for
ultrasonic and jet-nebulization. Previously published
studies on different phage products for inhalation have also
favoured mesh nebulization compared to jet and ultrasonic
nebulizers because this method does not generate drug
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recycling or evaporation in the reservoir, limiting additional
stresses and changes in drug formulation (2,3). These data
suggest that the inhalation of phages as a novel antibacterial
treatment could potentially be both clinically relevant
and technically feasible. Phage product pharmacokinetics
and immunogenicity still need to be studied in man. After
regulatory and manufacturing guidelines are defined,
randomized controlled clinical trials should be carried out
to further characterise a potential therapeutic role for phage
therapy.

The first experience of therapeutic dendritic
cells (DCs) vaccine administration in patients
with extensively drug resistant (XDR) lung
tuberculosis

Drug resistant tuberculosis has become a major
global public health problem due to lack of effective
treatment, longer treatment duration using second
line or experimental drugs, and the risk of further
spread. Cellular therapy promises new potential adjunct
therapeutic options for treatment of drug-resistant
tuberculosis. Experimental DC based vaccines specific for
viral, bacterial, fungal and protozoal infectious diseases
are currently in development (4-6).

Starshinova er a/. (7) described a study evaluating
therapeutic DC vaccine administration in patients with
confirmed XDR tuberculosis. They selected 13 patients with
XDR-TB and administered therapeutic DC vaccination.
In all patients, sputum smear positivity had been persisting
without radiographic improvement before commencement
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of immunotherapy. Immunotherapy was applied by
administration of a suspension containing DCs, stimulated
by the antigens ESAT-6 and SFP-10. Although a small
sample size, the authors showed significant symptomatic
improvement even after 60 days of therapy. Symptoms
decreased in 61.5% of cases by day 60 and, by day 120,
symptoms were observed only in 17.7% of cases. Sputum
smear conversion was observed after 60 days in 61.1% of
cases and after 120 days in 67.7% cases. The authors also
reported radiographic improvement with resorption of focal
and infiltrative changes noted in 41.7% and 70.0% cases.
These preliminary data suggest that immunotherapy based
on DCs could be an effective novel approach. This study
now needs independent validation in larger cohorts and a
more formalized controlled trial. The growing importance
of DC therapies in cancer treatment and in other in vivo
and in vitro studies for viral, bacterial, fungal and protozoal
infectious diseases suggest that these approaches offer
immense potential and could change treatment regimens in
difficult-to-treat patients with TB.

Diagnosis of lower respiratory tract infections
(LRTIs) using nanopore sequencing

Currently, routine culture is the “gold-standard”
diagnostic test for LRTIs, but not all bacteria can be
cultured and the process takes a minimum of 48 hours.
Rapid molecular tests have been successful but the recent
advances in bioinformatics and development of shotgun-
metagenomic sequencing based approaches exceeded the
shortcomings of culture and PCR, by combining speed
with comprehensiveness, reducing turnaround time and
improving diagnostic accuracy. Nanopore sequencing
has been previously used to identify viral and bacterial
pathogens from clinical samples mostly using samples with
high pathogen loads (8,9). Respiratory specimens are a
greater challenge due to variable pathogen load and the
high ratio of host DNA present (10).

Using novel human DNA depletion, pathogen DNA
extraction, library preparation and MinION sequencing,
Charalampous et /. (11) developed a rapid metagenomics
sequencing pipeline for the diagnosis of bacterial LRTTs
directly from respiratory samples. Pathogens and antibiotic
resistance genes were identified in real-time by MinION
sequencing and Epi2ME analysis (an antimicrobial
resistance pipeline) and were compared to routine
microbiology testing results. They analysed 42 samples and
found an 89% concordance rate with culture for pathogen
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detection. After improving turnaround and sensitivity, the
pipeline was tested on a second sample set (n=13) and the
result was 100% concordant with culture. The technique
gives a rapid turnaround time of 6hrs from sample to
pathogen and acquired-resistance gene identification. This
novel rapid metagenomics sequencing pipeline presented
by Charalampous ez 4l. could potentially provide accurate
pathogen and antibiotic resistance gene identification
for LTRIs within six hours and raises speculation that
metagenomic sequencing could have the potential to
replace routine culture. Further studies in larger sample
sets are now needed to evaluate this promising diagnostic
approach.
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