
Although antibacterial (e.g. cefepime, cefoperazone/sulbactam
and moxifloxacin) and antifungal agents (itraconazole) were
administered intravenously according to the microbiological
results, the patient had no response and finally died of respira-
tory failure after a 28-day ICU stay.

The isolation of G100 was unlikely to have been due to con-
tamination, based on the following observations. First, the
isolation of Ralstonia spp. from clinical samples is extremely
rare at our centre and no other cultures in West China Hospital
grew Ralstonia spp. in this year. Secondly, no saline solutions
or water were used to collect the sputum sample, which was
collected prior to noninvasive ventilation. Thirdly, Gram-nega-
tive rods were detected in the sputum by microscopy. As G100
was recovered from a sample collected on admission and this
patient had no recent history of hospitalisation, this iso-
late probably had a community origin. After administration of
piperacillin/tazobactam, no R. mannitolilytica was isolated
from sputum samples collected from this patient afterwards,
but the patient’s condition did not improve. This suggests that
G100 was probably not the causative agent, or at least, not the
sole causative agent of the acute exacerbation of COPD in this
patient. It is more likely that R. mannitolilytica had colonised in
the respiratory tract in this case.

R. mannitolilytica has been recovered from the respiratory tract
of patients with cystic fibrosis [6]. However, cystic fibrosis is
not common in China and this patient did not have this
disease. As microbial colonisation of airways could lead to
exacerbations of COPD, the isolation of R. mannitolilytica in
the respiratory tract of the COPD patient could be of clinical
importance. As misidentification is common, R. mannitolilytica
might be an overlooked member of the bacterial flora in the
respiratory tract of COPD patients. Ralstonia spp. (identified as
R. pickettii, but without describing the method for identification)
have previously been found to cause COPD exacerbation [9].
Nonetheless, our report describes a rare case of R. mannitolilytica
associated with a COPD patient and, to our knowledge, this case
is the first identification of R. mannitolilytica from clinical
samples in mainland China.
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Can transmissible strains of Pseudomonas aeruginosa

be successfully eradicated?

To the Editors:

Recent microbiological surveillance using molecular typing
(genotyping) has provided compelling evidence for Pseudomonas
aeruginosa cross-infection at many European, Australian and
Canadian cystic fibrosis (CF) centres [1–4]. The transmissible
strains responsible for this cross-infection pose an increased risk

for acquisition of infection for patients currently free of P.
aeruginosa. As transmissible strains are often resistant to multiple
antibiotics, they may also be more difficult to eradicate. At present,
there is a paucity of evidence regarding this. We therefore report
the efficacy of eradication therapy in a cohort of six patients who
acquired a transmissible strain as their first isolate of P. aeruginosa. c
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P. aeruginosa is the most prevalent pulmonary pathogen for
individuals with CF. Chronic infection is associated with
increased treatment requirements, an accelerated decline in
lung function and reduced survival [5]. Aggressive antibiotic
treatment can potentially eradicate early P. aeruginosa infection
and prevent or delay chronic infection. The optimal eradication
regimen remains unclear, as published studies all have success
rates of ,80% [6]. The UK Cystic Fibrosis Trust consensus
guidelines suggest the use of oral ciprofloxacin and nebulised
colistin when P. aeruginosa is first isolated [7]. Paediatric CF
centres that have introduced measures to prevent cross-
infection and adopted a policy of proactive screening and
aggressive treatment of early P. aeruginosa infection have
reported significant reductions in age-dependent prevalence of
P. aeruginosa infection [8]. Successful eradication has also been
shown to be associated with a reduced deterioration in lung
function [6].

A policy of microbiological surveillance for P. aeruginosa cross-
infection was introduced at our centre (Manchester Adult
Cystic Fibrosis Centre, Wythenshawe Hospital, Manchester,
UK) in 2000, including genotyping of all new P. aeruginosa
isolates. This demonstrated evidence of cross-infection [1] and
new infection control measures were therefore introduced.
Patients free from P. aeruginosa infection attended a separate
outpatient clinic and, when in-patients, used the two single
rooms with en suite facilities; they were also advised not to mix
with other patients. Infection control measures were further
extended in 2004, as continued microbiological surveillance
demonstrating ongoing cross-infection [9]. Full isolation mea-
sures were introduced for in-patients, and outpatient clinics
were further segregated.

The success of eradication therapy for all cases of new acqui-
sition of P. aeruginosa between January 2000 and January 2011
was reviewed. Six patients were identified who had acquired a
transmissible strain as their first isolate of P. aeruginosa: four
cases were identified as the Manchester strain [1] and two as the
Liverpool Epidemic strain [2]. The median age at acquisition
was 30.5 yrs. The median (range) forced expiratory volume in
1 s at acquisition was 2.8 (0.55–2.95) L and the median forced
vital capacity was 3.5 (0.9–3.95) L. All isolates had a nonmucoid
phenotype and exhibited in vitro resistance to one or more
antipseudomonal antibiotic (table 1). Only one out of the six
patients had their transmissible strain of P. aeruginosa success-
fully eradicated.

A 32-yr-old female acquired P. aeruginosa for the first time
during a prolonged in-patient admission in June 2000. She was
22 weeks pregnant and admitted with an infective exacerbation
complicated by a persistent pneumothorax. 2 weeks into the
admission, P. aeruginosa was isolated from her sputum. Geno-
typing confirmed the nonmucoid, multiresistant isolate to be
a transmissible strain (Manchester strain). She remained an
in-patient for 6 months and received intravenous antibiotics
throughout. After the P. aeruginosa isolation, she received 4 days
of nebulised gentamicin and was then commenced on nebulised
colistin, which was continued long-term. Despite this, the
infection became chronic.

A 29-yr-old male had a first isolation of P. aeruginosa in August
2000, following an in-patient admission for an infective

exacerbation. The isolate was nonmucoid and multiresistant;
genotyping confirmed it was a transmissible strain (Manchester
strain). The patient was commenced on oral ciprofloxacin and
nebulised colistin for 1 month. The P. aeruginosa persisted,
and he was therefore readmitted for a 2-week course of i.v.
ceftazidime and tobramycin with nebulised colistin. This failed
to eradicate the organism and he became chronically infected.

A 20-yr-old female was admitted in December 2000 with an
infective exacerbation; P. aeruginosa was isolated for the first time
from her sputum. She had been an in-patient on the CF ward
5 months earlier for peripartum i.v. antibiotics prior to a planned
delivery. Genotyping confirmed the multiresistant isolate as a
transmissible stain of P. aeruginosa (Manchester strain). She was
admitted for 5 days of i.v. ceftazidime and gentamicin. Nebulised
colistin was commenced and continued long-term. Despite this,
she continued to isolate P. aeruginosa. Oral ciprofloxacin was not
used as she was known to be intolerant.

A 35-yr-old female became infected with P. aeruginosa in June
2003 following an in-patient admission. The nonmucoid, multi-
resistant isolate was confirmed by genotyping as being a
transmissible stain (Liverpool Epidemic strain). She was read-
mitted for 1 week of i.v. ceftazidime and tobramycin, and then
treated with oral ciprofloxacin and nebulised colistin for
1 month. Persistence of P. aeruginosa was noted and nebulised
tobramycin was used for a further month in a further attempt at
eradication. However, the patient developed chronic P. aerugi-
nosa infection.

A 43-yr-old female developed P. aeruginosa infection in April
2004 during an in-patient admission for an infective exacerba-
tion. She was on long-term nebulised gentamicin for chronic
Staphylococcus aureus infection and nebulised colistin, which
she chose to continue despite not having isolated P. aeruginosa
in the 13 yrs in which she had attended our unit. The P.
aeruginosa isolate was nonmucoid and multiresistant; genotyp-
ing confirmed it as a transmissible strain (Liverpool Epidemic
strain). She received 18 days of i.v. ceftazidime, meropenem
and tobramycin. Nebulised gentamicin and colisitin were
continued, and oral ciprofloxacin commenced. The ciproflox-
acin had to be discontinued, as it was not tolerated. Despite
this treatment, the patient became chronically infected.

A 21-yr-old female developed P. aeruginosa infection in December
2009. Genotyping identified the nonmucoid, multiresistant isolate
as a transmissible strain (Manchester stain). Previously, she had
exclusively attended the non-Pseudomonas outpatient clinic. There
had been no recent hospital admissions and no known contact
with other CF patients. She was admitted for 2 weeks of i.v.
ceftazidime and tobramycin. As she was intolerant to oral cipro-
floxacin, she received 4 weeks of nebulised tobramycin and then
changed to nebulised colistin, which was continued long-term.
In the subsequent 13 months, 20 sputum samples have been
cultured and none have isolated P. aeruginosa.

Despite aggressive treatment, only one (17%) out of six patients
who had acquired a transmissible strain as their first isolate of
P. aeruginosa had it successfully eradicated. This is in contrast
to the widely accepted success rate for P. aeruginosa eradication
of 80% [6]. This implies that multiresistant transmissible strains
of P. aeruginosa present an increased risk both of acquisition of
infection and subsequent progression to chronic infection.
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Five of the patients in this series acquired transmissible P.
aeruginosa following in-patient admission, suggesting cross-
infection between patients on the CF ward. All of these occurred
prior to the full isolation measures being introduced at our unit.
Since these infection prevention measures were introduced, we
have not had any patients acquiring a transmissible strain as
their first isolate of P. aeruginosa following in-patient admission.
The source of the transmissible strain that infected patient 6 is
unclear, as she had no recent hospital admissions and no known
contact with other CF patients. Two of the females acquired
infection with a transmissible strain during pregnancy, raising
the question of whether this is a time of increased susceptibility
to P. aeruginosa infection.

The exact reason transmissible strains of P. aeruginosa are more
difficult to eradicate is unclear. It is likely that antibiotic
resistance has some influence on this, as the multiresistance
exhibited by transmissible strains of P. aeruginosa is in contrast
to that of new infection with sporadic strains, which tend to be
sensitive to usual antipseudomonal antibiotics [10]. This high-
lights the need to genotype first isolates, particularly if they
exhibit antibiotic resistance. However, antibiotic resistance may
not be the only explanation, as the transmissible strain that was
successful eradicated in patient 6 was also multiresistant. It is

known that transmissible strains of P. aeruginosa have a number
of unusual phenotypic features [1], and it is possible that they
have developed survival mechanisms to avoid eradication and
quickly establish chronic infection.

In summary, transmissible strains present an increased risk to
patients who are free of P. aeruginosa infection of developing
chronic P. aeruginosa infection both through an increased risk of
initial acquisition associated with cross-infection and also failure
of established eradication treatment to clear the early infection.
Prevention can only be achieved by the implementation of
infection control measures and the success of these measures
should be judged by continued microbiological surveillance.

F.J. Gilchrist*, M. France*, R. Bright-Thomas*, C.J. Doherty#,

J.R. Govan#, A.K. Webb*," and A.M. Jones*,"
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and Human Sciences, The University of Manchester,
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TABLE 1 Patient demographic data, antibiogram and eradication regimens

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Date of isolate June 2000 August 2000 December 2000 June 2003 April 2004 December 2009

Age yrs 32 29 20 35 43 21

Sex Female Male Female Female Female Female

BMI kg?m-2 20 23 32 20 21

FEV1 L 1.3 2.8 2.9 2.95 0.55 2.85

FVC L 1.9 3.95 3.3 3.8 0.9 3.75

Previous sputum results S. aureus Normal flora A. xylosoxidans S. aureus Normal flora S. aureus

First P. aeruginosa isolate

Strain Manchester Manchester Manchester Liverpool Epidemic Liverpool Epidemic Manchester

Phenotype Nonmucoid Nonmucoid Nonmucoid Nonmucoid Nonmucoid Nonmucoid

Antibiogram of first isolate

Aztreonam R R R R R R

Ceftazidime R R R R R R

Ciprofloxacin I I S R S I

Colistin S S S S S S

Imipenem R R R R R R

Meropenem R R R R R R

Tazocin R R S S S R

Tobramycin S S S I S S

Eradication regimen

Intravenous antibiotics

(days)

Combination of ceftazidime/

tobramycin/colistin/tazocin/

meropenem/cotrimoxazole/

imipenim (189)

Ceftazidime (14)

Tobramycin (14)

Ceftazidime (5)

Gentamicin (5)

Ceftazidime (7)

Tobramycin (7)

Ceftazidime (18)

Tobramycin (18)

Meropenem (18)

Ceftazidime (14)

Tobramycin (14)

Oral antibiotics (days) Ciprofloxacin (28) Ciprofloxacin (28) Ciprofloxacin#

Nebulised antibiotics (days) Gentamicin (4)

Colistin (cont.)

Colistin (cont.) Colistin (cont.) Colistin (28) then

tobramycin (28)

Colistin (cont.)

Gentamicin (cont.)

Tobramycin (28)

then colistin (cont.)

BMI: body mass index; FEV1: forced expiratory volume in 1 s; FVC: forced vital capacity; P. aeruginosa: Pseudomonas aeruginosa; S. aureus: Staphylococcus aureus;

R: resistant; I: inhibitory; S: sensitive; cont.: continuous; A. xylosoxidans: Alcaligenes xylosoxidans. #: discontinued due to intolerance.
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Diagnosis of respiratory viral infections in cystic fibrosis

by PCR using sputum samples
To the Editors:

Recent epidemics of virulent respiratory viruses, such as H1N1
influenza and severe acute respiratory syndrome coronavirus
(SARS-CoV), have highlighted the clinical importance of methods
for the rapid and accurate detection of respiratory virus infec-
tion [1, 2]. A diagnosis of a respiratory viral infection may have
implications for infection control measures and treatment of
patients [3]. Molecular-based techniques offer a more rapid and
sensitive method for diagnosis of respiratory viral infection than
viral culture or serology [4]. PCR-based methods can be applied
to nasal and/or throat swab samples for the rapid detection of
common respiratory viruses [5]. As the majority of adults with
cystic fibrosis (CF) produce sputum during infective exacerba-
tions, we investigated whether sputum is a suitable medium for
the diagnosis of respiratory viral infections in patients with CF
using a PCR method, by comparing results of PCR tests from
paired sputum and nasal swab samples collected from patients
with symptoms of a viral respiratory illness.

We prospectively collected paired nasal swab and sputum
samples from adult patients with CF who presented with symp-
toms of a respiratory viral illness during the period December
2008 to June 2009. Flocked nasal swab samples were transported
to the laboratory in viral transport medium (Microtest

TM

M4RT1;
Remel, Lenexa, KS, USA).

The samples were investigated using an in-house PCR method
to detect common respiratory viruses (rhinovirus, influenza A,
influenza B, parainfluenza types 1–3, adenovirus, respiratory
syncytial virus (RSV) and metapneumovirus).

Permission for the study was granted by the local medical
ethics committee. All patients gave verbal informed consent for
participation in the study.

Group results were compared by a McNemar test using the SPSS
statistical package, version 15 (SPSS Inc., Chicago, IL, USA).

Paired samples were analysed from 53 patients. 25 (47.2%)
patients had positive results with 26 viruses detected: 13
rhinovirus, three influenza A, three influenza B, three para-
influenza type 3, two adenovirus, one RSV and one metapneumo-
virus. Of the 25 positive results, all (100%) sputum samples were
positive, whilst 17 (68%) nasal swab samples were positive
(p50.008). One patient had both positive nasal and sputum
samples for rhinovirus, but the sputum sample was also positive
for adenovirus.

The importance of rapid, specific and sensitive tests for respi-
ratory viral infections has been highlighted by recent epidemics
of virulent respiratory viruses, such as H1N1 pandemic
influenza [1] and SARS-CoV [2]. This study has shown that
sputum, which is a readily available sample, is a suitable
specimen for analysis by PCR for the rapid diagnosis of
common respiratory viral infections. A previous study also
reported success in detection of virus infection using a PCR
technique with sputum samples for patients with CF, but did
not compare yield with traditional nasal samples [6]. In our
clinical practice, the sensitivity of PCR is greater using sputum
than nasal swab samples.

Tissue culture and serology were previously used as the
standard tools for screening for viral infections, but have
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