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Editorial

Cystic  fibrosis  microbiology  research  in  Spain

Investigación de la microbiología de  la  fibrosis quística en España

Chronic respiratory infections in persons with cystic fibrosis (CF)
has been for decades a topic of major research interest, including
both evolutionary biology and clinical perspectives, in which Span-
ish microbiologists have been traditionally located in the frontier
of the generation of knowledge.

In this issue of EIMC Maruri-Aransolo et al. present the results
of a recent (2021) multicenter study involving 16 specialized CF
Units in Spain.1 The objectives of the study were to determine the
prevalence of major CF pathogens as well as their antimicrobial
susceptibility profiles and correlation with lung function; a  com-
parison with a previous multicenter study carried out in  20132 was
performed, in order to decipher the evolution of the disease in Spain
during the last decade.

A total of 326 CF  patients were included in the 2021 study, 3/4
of them showing the F508del mutation. The most common bacte-
ria detected were Staphylococcus aureus followed by  Pseudomonas

aeruginosa; while S.  aureus highest prevalence was detected in chil-
dren under 10 years old, the age range with the highest prevalence
of P. aeruginosa was between 41 and 45 years. P. aeruginosa colo-
nization status was defined as chronic in 30%  of the patients and
intermittent in 17%. Achromobacter xylosoxidans and Burkholde-

ria cepacia complex (BCC) were also more prevalent in samples
obtained from adults, being more frequent in the 36–40 age
groups and 41–45 respectively. Multilocus sequence typing (MLST)
revealed that the most prevalent species of the BCC were B. cepacia

and Burkholderia contaminans followed by  Burkholderia multivorans

and Burkholderia vietnamiensis.  No isolates of Burkholderia ceno-

cepacia were detected. Mycobacteroides abscessus was the most
frequent non-tuberculous mycobacteria (NTM) species, detected
in six patients, followed by  Mycobacteroides avium in  two  and
Mycobacteroides lentiflavuma and Mycobacteroides illarientze in  one
each.

Certainly, one of the most relevant findings of the study was
the lower frequency of isolation of relevant CF pathogens, such
as S. aureus and P. aeruginosa,  in 2021 as compared with the data
obtained in 2013.

Half of the patients had a  positive culture for a  single CF
pathogen, whereas one third showed at least two. The association
of P. aeruginosa and S. aureus,  detected in  over 10% of the patients,
was that most frequently documented. Indeed, previous studies
have identified both species in the same lobe of CF lungs, suggesting
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that both pathogens are present in the same niche and may  interact
in vivo.3

The performed analysis of the colonization patterns vs pul-
monary function revealed a  tendency toward lower FEV1 values of
patients positive for MRSA as compared with susceptible S.  aureus

as well as those showing acute exacerbation by P. aeruginosa as
compared with those only colonized, confirming findings from pre-
vious studies.4

Regarding antimicrobial susceptibility patterns, 56% of the P.

aeruginosa isolates were non-MDR, 11% MDR, 23% XDR and up to
10% PDR. The most active antibiotic was  meropenem (79%) dis-
tantly followed by ceftazidime (27%). While novel �-lactams and
�-lactam �-lactamase inhibitor combinations were not  tested in
this study, a  recent publication from the same group revealed a rela-
tively high activity for cefiderocol (92% susceptible) in P. aeruginosa

CF isolates from three Spanish multicenter studies.5 The most active
antibiotics against MRSA were linezolid (96%) and co-trimoxazole
(100%), while resistance to  macrolides and aminoglycosides was
frequent and related to the received therapies. Among BCC, A.

xylosoxidans and S. maltophilia isolates, highest activity was  noted
for meropenem, piperacillin–tazobactam and fluoroquinolones
respectively. Overall, a  similar pattern was observed when com-
paring the 2021 and 2013 studies, although the percentages of XDR
and PDR P. aeruginosa,  as well as BCC and A. xylosoxidans resistance
seemed to have increased over the last decade.

Up to 86% of the patients had received an antibiotic treat-
ment over the study period, most frequently by oral route
followed by inhalation. A significant proportion of patients received
antibiotics through multiple routes of administration. The most
common combination was  oral + inhaled administration, followed
by  inhaled +  intravenous. Immunomodulatory azithromycin was
administered orally in half of the patients. Dornase administra-
tion was significantly higher in patients with moderate-severe
disease versus patients with mild disease. Up to 36% of the patients
received CFTR modulators; the combination tezacaftor + ivacaftor
was  the most used modulator therapy, followed by ivacaftor
and lumacaftor +  ivacaftor. The newly approved modulator elex-
acaftor +  tezacaftor +  ivacaftor was administered to 15% of the
patients. These drugs were not yet used in 2013.

Newborn screening programs and patient registry data collec-
tion have significantly improved in recent years.6 In the Spanish
2021 CF registry, 2578 patients were included, 56% of whom being
adults, just like in the present study. Recent European data, includ-
ing Spain, show a stable prevalence of CF among children but a

https://doi.org/10.1016/j.eimc.2025.04.003
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notable increase in  adults, reflecting an increasing trend in  patient
survival. Indeed, a lower rate of exacerbations and hospitalizations
were documented in  2021 compared to  2013, possibly linked to
the introduction of CFTR modulator treatments. Likewise, remark-
ably, a lower prevalence of S.  aureus and P. aeruginosa isolation was
documented in 2021 as compared with 2013, fact that could per-
haps be explained by  the improvement in patient’s management
or the implementation of newborn screening after 2013. Another
factor to consider is that the number of recruited patients in  2021
was  lower than that obtained in  2013, likely due to  COVID-19 pan-
demic. Thus, restrictive measures that were introduced during the
pandemic may  have caused a  potential bias, positively decreas-
ing the number of bacterial transmissions. Nevertheless, the data
obtained were fully representative and in  line with Spanish Reg-
istry data, so they probably address accurately the evolution of CF
disease in Spain. The prevalence of BCC (7%) was also lower in 2021
as compared with 2013 (12%) but still high, indicating a  significant
deviation from the expected prevalence compared to other Euro-
pean countries. However, close to half of the patients positive for
BCC came from a single center, thus likely reflecting an ongoing
outbreak situation rather than a global national trend.

Thus, altogether this study provides a  further relevant step for-
ward on the investigation of the microbiology of CF patients from
Spain, following the trend of previous multicenter studies2,7,8 and
early pioneer works, such as those helping to establish the bron-
chopulmonary colonization-infection patterns in these patients9,10

or the discovery of the high prevalence and major role in  adap-
tation, persistence and antimicrobial resistance of hypermutable
(mutator) pathogens in chronic infections, key milestone currently
celebrating its 25th anniversary.11
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