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ABSTRACT
Background: Infection with Burkholderia cepacia com-
plex (BCC) is a life threatening complication of cystic
fibrosis (CF), often seen as a contraindication for lung
transplantation.
Methods: A long term retrospective study was
conducted of all patients with CF undergoing lung
transplants from January 1990 to October 2006 in two
French centres allowing transplantation in patients
colonised with BCC.
Results: 22 of the 247 lung transplant patients with CF
were infected with BCC (B cenocepacia genomovar III
(n = 8), B multivorans genomovar II (n = 11), B
vietnamiensis genomovar V (n = 2) and B stabilis
genomovar IV (n = 1)). BCC colonisation was not
associated with any significant excess mortality (HR 1.5,
95% CI 0.7 to 3.2; p = 0.58). However, early mortality
rates tended to be higher in the BCC group than in the
non-BCC group (3 month survival: 85% vs 95%,
respectively; log rank p = 0.05). Univariate analysis
showed that the risk of death was significantly higher for
the eight patients infected with B cenocepacia than for
the other 14 colonised patients (HR 3.2, 95% CI 1.1 to
5.9; p = 0.04). None of the other risk factors tested—
primary graft failure, late extubation, septicaemia—had a
significant effect. The 5 year cumulative incidence rate of
bronchiolitis obliterans syndrome was not significantly
higher in the BCC group than in the non-BCC group (38%
vs 24%, respectively; p = 0.35).
Conclusion: Our results suggest that BCC infection with
a non-genomovar III organism may not be associated with
excess mortality after lung transplantation in patients with
CF and should not be seen as sufficient reason to exclude
lung transplantation. However, colonisation with B
cenocepacia remains potentially detrimental.

Cystic fibrosis (CF) is the most common inherited
lung disease. It frequently progresses to respiratory
failure and death and the treatments currently
available aim to slow progression through respira-
tory therapy, good nutritional support and the
treatment of pulmonary exacerbations. In patients
with end stage CF, lung transplantation may help
to prolong survival and ensure that patients have
an acceptable quality of life. Survival rates 1, 3 and
5 years after transplantation of 76%, 60% and 49%,
respectively, have been reported.1 Organ shortages
have led some physicians to try to select the ‘‘best
candidates’’ for lung transplantation.2 One of the
criteria used in pretransplantation selection is the
absence of infection with Burkholderia cepacia

complex (BCC). This gram negative bacterium
causes serious opportunistic infections and has
emerged as a major pathogen in patients with CF,
with the clinical outcome of infection varying from
long term bronchial colonisation to life threatening
necrotising pneumonia and sepsis, known as
‘‘cepacia syndrome’’. Global mortality rates for
BCC colonisation may reach 50%,3–9depending on
genomovar type. However, these rates were
determined for patients who had not yet under-
gone transplantation. Conflicting results have been
published concerning post-transplantation out-
come.10–14 Nonetheless, BCC colonisation remains
a contraindication in many transplantation centres
worldwide, including the USA, which performs the
largest number of transplant operations of any
country worldwide.

The purpose of this study was to determine
whether patients infected with BCC had a worse
outcome after transplantation than those harbour-
ing other common bacteria, to confirm the
influence of BCC genomovar and to identify
factors predictive of outcome.

METHODS
Study population
We retrospectively reviewed the medical records of
all patients with CF undergoing lung transplanta-
tion at Georges Pompidou European Hospital
(HEGP) and Foch Hospital (HF), Paris, France,
from January 1990 to October 2006. These centres
allow transplantation in BCC colonised patients:
all patients identified as being chronically infected
with BCC were included in the transplantation
programme. These two French centres are respon-
sible for almost all lung transplant procedures in
patients with CF and BCC infection in France.

Graft procedure and monitoring
Lung transplantation procedures were systematically
performed under cardiopulmonary bypass (CBP) for
patients at HEGP, whereas CPB was carried out
selectively in patients at HF. Methylprednisolone
was administered during the operative period
(500 mg during the preoperative phase then 500 mg
during CPB), and was subsequently replaced by
prednisolone (1 mg/kg/day for the first month, with
gradual tapering to 5–10 mg/day). Calcineurin inhi-
bitors (ciclosporin or tacrolimus) were initially given
intravenously on day 1, and were then administered
orally between days 1 and 8. Daily doses were
adjusted to obtain plasma concentrations of between
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200 and 350 ng/ml for ciclosporin and between 8 and 13 ng/ml for
tacrolimus. Azathioprine was administered at a dose of 1.5–2 mg/
kg/day. After 2000, azathioprine was replaced by mycophenolate
at HEGP. Cytolytic induction therapy with rabbit antithymocyte
globulin was systematically administered during the first 3 days.
Induction therapy was discontinued after 2001 at HF but is still
administered at HEGP. Despite the use of these slightly different
approaches, the results from the two centres were pooled.

Patients with CF generally harbour bacterial strains with
multiple antibiotic resistance. They therefore receive prophy-
laxis with two or three antibiotics for 10–15 days. All patients
colonised with BCC received at least three intravenous
antibiotics (beta lactam + aminoside + quinolone) for 10–30
days after surgery, according to postoperative bacteriological
documentation. Aerosolised colomycin and tobramycin were
administered after extubation. Intravenous implantable
devices were systematically removed at the time of surgery
for all BCC infected patients. For CMV mismatch patients
(donor positive/recipient negative), gancyclovir was adminis-
tered intravenously at a dose of 5 mg/kg twice daily and then
orally for 3 months. Since 2001, this gancyclovir treatment has
been replaced by valgancyclovir (900 mg/day) for at least
3 months. Prior or postoperative colonisation with Aspergillus
species was treated with itraconazole or voriconazole (after
2003) for up to 6 months. Finally, cotrimoxazole or inhaled
pentamidine was administered for an indefinite period after
day 14.

Surveillance bronchoscopy, with bronchoalveolar lavage
(BAL) and transbronchial biopsy, was routinely carried out on
day 7 and after 1, 3, 6, 9, 12 and 24 months. After 2000, HEGP
patients systematically underwent transbronchial biopsy in the
first month and thereafter only if acute rejection was suspected.
BAL and sputum samples were sent for bacteriological
examination and testing for susceptibility to antimicrobial
agents.

Data collection
Epidemiological data on Burkholderia cepacia were obtained from
the National Observatory for Cepacia database. All BCC isolates
were identified by amplified rDNA restriction analysis. All B
cenocepacia genomovar III strains were cbl-negative. These
strains, with no cable pili, are different from the ET-12 clone
responsible for a North American outbreak. In this group of
strains, phylogenetic analysis of the recA cluster revealed a
predominance of III-A strains, with only one III-B strain.
Clinical data were obtained from the patients’ medical records.
Follow-up data were obtained from medical charts.

Sputum, BAL fluid and blood samples were systematically
cultured, using selective media for BCC. Ceftazidime, tobramy-
cin, ciprofloxacin, aztreonam, imipenem, colomycin and cotri-
moxazole were tested, along with other antibiotics, such as
chloramphenicol, temocillin, meropenem and doxycycline, if
required. BCC was defined as panresistant if no antibiotic was
active against the strain, and multiresistant if it was resistant to
all beta lactams (including temocillin and meropenem).

Infectious complications, primary graft failure (PGF), inci-
dence of bronchiolitis obliterans syndrome (BOS), survival and
causes of death were analysed for all Patients with CF
undergoing lung transplantation, and patients with and with-
out BCC infection were compared.

Statistical analysis
Continuous data were summarised by calculating the mean
(SD) or median (25% percentile; 75% percentile) as appropriate.
Data for recipients with and without BCC colonisation were
then compared by univariate analysis. Survival analysis was
carried out by plotting Kaplan–Meier curves and comparing
distributions by means of the log rank test; Mantel–Haenszel
hazard ratios and associated 95% confidence interval (CI) were
calculated. We also estimated the BOS specific cumulative
incidence rate, considering death as a competing risk. We

Table 1 Characteristics of patients infected with Burkholderia cepacia complex (BCC)

Patient
No BCC

Age
(y) Sex Susceptibility

Induction
therapy

AR
(days)

BO
(months) Status

Survival
(y)

Cause of
death

1 Vietnamiensis 22 F MR Yes 14, 60, 90,
150

No Alive 12.1 –

2 Vietnamiensis 17 F MR Yes No No Dead 0.6 Unknown

3 Stabilis 20 M MR Yes 6 No Alive 11.5 –

4 Multivorans 24 F MR Yes No No Alive 12.6 –

5 Multivorans 22 M MR Yes 23, 120 72 Alive 7 –

6 Multivorans 22 F PR Yes No No Alive 6 –

7 Multivorans 24 F MR Yes No 16 Alive 3.6 –

8 Multivorans 21 M PR No 60 No Alive 1.1 –

9 Multivorans 27 F PR Yes No No Alive 0.5 –

10 Multivorans 20 M PR Yes 60 3 Dead 3.8 BO

11 Multivorans 13 M MR Yes 8, 90, 180 36 Dead 3.6 BO

12 Multivorans 22 F MR Yes 9, 12 7 Dead 2 ARF

13 Multivorans 10 M MR Yes NA NA Dead 0.8 ARF

14 Multivorans 27 F PR Yes 54 4 Dead 0.4 BO

15 Cenocepacia 19 M PR No No 25 Alive 3.8 –

16 Cenocepacia 16 M PR No 5, 90, 150 No Alive 0.7 –

17 Cenocepacia 11 M PR Yes 10 102 Dead 9.9 Retranspl, MOF

18 Cenocepacia 8 M MR Yes 15, 30 10 Dead 2.2 BO

19 Cenocepacia 20 F NA Yes No – Dead 1 d PGF

20 Cenocepacia 18 F MR No 9, 21 – Dead 34 d Cepacia infection

21 Cenocepacia 29 F PR Yes 9 – Dead 92 d Cepacia infection

22 Cenocepacia 25 F PR Yes No – Dead 59 d Cepacia infection

AR, acute rejection; ARF, acute respiratory failure; BO, bronchiolitis obliterans; MOF, multiple organ failure; MR, multiresistant; NA, not available; PGF, primary graft failure;
PR, panresistant; Retranspl, retransplantation.
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assessed the equivalence of subdistributions between patients
with and without BCC colonisation, using Gray’s test.
Statistical analysis was carried out with Graphdpad and R
software. A p value less than 0.05 was considered statistically
significant.

RESULTS

Demographics
Between January 1990 and October 2006, 495 patients under-
went lung transplantation15; 247 of these patients had CF (126
men and 121 women, mean age 21.5 (7.7) years) and were
included in the study. Surgical procedures were as follows: 213
bilateral lung transplantations, 24 combined lung–liver, six
combined heart–lung–liver and four heart–lung transplant
procedures. There were nine retransplantation procedures:
seven for BOS and two for PGF.

Twenty-two of the 247 patients with CF (8.9%) were
chronically infected with BCC before transplantation, with a
mean age at first colonisation of 18 (4) years. One patient was
infected with Burkholderia gladioli, which is not part of the
Burkholderia cepacia complex, and was therefore excluded from
the BCC population. Mean age was similar in the BCC and non-
BCC groups (20 (6) vs 22 (8) years, respectively; p = 0.32).

The 22 BCC colonised patients comprised 12 women and 10
men. Eleven patients were infected with B cepacia multivorans
genomovar II, eight with B cepacia cenocepacia genomovar III
and the remaining three were infected with other species of
Burkholderia: B vietnamiensis in two patients and B stabilis in the
third. Antibiograms were available in 21 cases: 11 strains were
multiresistant and 10 were panresistant.

The characteristics of the patients in the BCC group are
summarised in table 1.

All patients underwent double lung transplant procedures,
except patient No 4 who underwent combined lung–liver
transplantation.

Infection after lung transplantation
No patient without BCC infection before lung transplantation
developed infection after transplantation. In 17 of the 22 BCC
positive patients, postoperative pulmonary specimens (sputum
or BAL) tested positive for BCC. Three of these patients died of
extensive necrotising pneumonia within 3 months of trans-
plantation (table 2). These three patients were all infected with
B cenocepacia.

One of the four patients with positive blood cultures had B
multivorans septicaemia originating from an implantable device.
This infection resolved after removal of the device. The patient
died 4 months after transplantation, from early BOS. Two
patients developed uncontrollable B cenocepacia sepsis and died
in intensive care within 2 months of transplantation. One
patient developed B cenocepacia empyema after 1 month and
recovered after surgical treatment. All patients with recurrences
of BCC colonisation were treated only if infection was
confirmed by clinical, radiological and bacteriological data.

Outcome
In total, 109 recipients with CF died. There were 97 deaths in
the non-BCC group and 12 in the BCC group. Three of the 12
deaths in the BCC group were directly related to BCC whereas
the other nine were caused by PGF in one case, unknown causes
(7 months after transplantation) in one case, complications of
BOS in five cases and acute respiratory failure, 10 months and
2 years after transplantation, in two cases (table 1). Median
survival time was 79 months for non-BCC patients and
43 months for BCC patients. Overall mortality risk was similar
in the two groups (hazard ratio (HR) for death of BCC patients
vs non-BCC patients 1.4 (95% CI 0.7 to 3.2); log rank test
p = 0.58) but early mortality rates tended to be higher in the
BCC group (3 month survival 85% in the BCC group vs 95% in
the non-BCC group; log rank p = 0.05).

One patient in the BCC group died during surgery, eight of 12
patients were weaned from mechanical ventilation before day 3

Table 2 Post-transplantation recurrences of Burkholderia cepacia
complex (BCC)

Patient
No BCC

Site of positivity after LT Time after LT (days)

Lung BC Lung BC

1 Vietnamiensis Pos Neg M42, Y 6, 4 0

2 Vietnamiensis Pos Neg 38,61 0

3 Stabilis Pos Neg 17, 23 0

4 Multivorans Pos Neg 60 0

5 Multivorans Neg Neg 0 0

6 Multivorans Neg Neg 0 0

7 Multivorans Pos Pos 0–7, 22, 24 0–5, 28

8 Multivorans Pos 30

9 Multivorans Pos Neg 28 0

10 Multivorans Pos Neg 0–2

11 Multivorans Pos Pos 1–150 0

12 Multivorans Pos Pos 6,9 0

13 Multivorans Pos Neg 9–39, M5, M9 0

14 Multivorans Pos Pos 11 0

15 Cenocepacia Pos Neg 5 0

16 Cenocepacia – –

17 Cenocepacia NA NA 0 0

18 Cenocepacia Pos Pos 1–24 0–33

19 Cenocepacia Pos Pos 4–9, 43, 69 35

20 Cenocepacia Pos Pos 46, 48–92, 94 0

21 Cenocepacia Pos Pos 1–59 1–59

22 Cenocepacia Neg Neg 0 0

BC, blood culture; LT, lung transplantation; NA, not available.

Figure 1 Survival of patients infected with Burkholderia cepacia
complex (BCC).
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whereas this was the case for only two of 10 patients who
underwent late extubation or tracheotomy. Six of seven
patients who developed grade 3 PGF eventually died compared
with only six of the 15 who did not. One of the four patients in
the BCC group who did not receive induction therapy died,
compared with 11 of the 18 patients who did.

Specificity of B cenocepacia genomovar III
Patients infected with B cenocepacia (n = 8) had higher mortality
rates than patients infected with other strains of BCC (n = 14)
(HR for death of cenocepacia infected patients vs others 3.2
(95% CI 1.1 to 15.9); p = 0.04) (figs 1, 2). Six of the eight
patients died, with three of these deaths directly linked to B
cenocepacia infection, during the postoperative period. Surgery
was difficult in two of these patients. One patient had a
thoracic malformation causing technical problems, suffered
bleeding and received a graft from a borderline donor with
condensation of the left lower lobe, leading to grade 4 PGF. She
developed immediate pulmonary and pleural infection and
septicaemia refractory to combinations of multiple antibiotics.
The second patient suffered from cardiac arrest, air embolism,
severe pulmonary hypertension and grade 4 PGF. She developed
pulmonary opacities, pleural effusion and septicaemia within
10 days of transplantation. The third patient suffered from
grade 3 PGF, underwent tracheotomy because of phrenic
paralysis and developed non-septicaemic pulmonary cepacia
infection that progressed despite combined antibiotic treat-
ment.

BOS
We analysed the association between BCC and BOS in the 212
patients of the cohort alive 90 days after transplantation. Sixty
of these patients developed BOS. If death was considered as a
competing event, the 5 year BOS specific cumulative incidence
rate was 38% for the BCC group compared with 24% for the
non-BCC group (p = 0.35).

DISCUSSION
Chronic infection with multiresistant BCC is associated with
poor outcome in patients with CF5 16 and may represent a threat
to recipients on high doses of immunosuppressive treatment.
This large study suggests that patients infected with BCC are at
no greater risk than uninfected patients of death following lung
transplantation. Excess mortality was observed in the genomo-
var III subgroup with respect to genomovars II, IV and V.
Nonetheless, some patients in this subgroup survived for
prolonged periods and died from causes other than cepacia
complications (one patient died after nearly 10 years from
multiple organ failure after retransplantation). However, this
study is subject to several limitations: differences in mortality
between BCC and non-BCC patients must be interpreted with
caution because of the small number of patients in the BCC
group; we cannot exclude the possibility that our study has
insufficient power. Multivariate analysis was not possible. In
addition, the two centres differed in terms of the treatment
given, particularly with regard to cytolytic induction therapy
and the duration of antibiotic treatment. Furthermore, 90 day
mortality rates in the non-BCC group were particularly high
because the study was retrospective and included data from the
first lung transplantation procedures for which postoperative
mortality rates were particularly high.

The prevalence of BCC infection is 3% in France17 and 3.1% in
North America.18 However, some regions of North America have
a particularly high prevalence, reaching 20% in the USA and
13% in Canada.19 Revisions of Burkholderia taxonomy have led
to the definition of nine different species, the virulence and
clinical impact of which remain unclear. B cenocepacia (geno-
movar III) accounts for more than half of all isolates world-
wide—83% of all isolates in Canada,20 50% in the USA21 and the
UK13—and has been associated with higher mortality and
morbidity. B multivorans (genomovar II) accounts for one-third
of US isolates and is believed to be less virulent.22 In France, 16S
rRNA analysis has shown these genomovars to have similar
prevalences23: 49.5% for genomovar III and 41.1% for genomo-
var II.

Several putative virulence factors other than genomovar have
been identified: expression of a cable-like pilus,24 interleukin 8
stimulation25 and proinflammatory activity,26 production of
haemolytic toxin,27 proteases, 28 siderophores29 and escape from
host cell microbicidal activity by means of delayed phagosome
maturation.30 The promotion of biofilm development may also
increase the resistance and tolerance of BCC to antibiotics.31

Several studies have investigated the impact of Burkholderia
cepacia, with conflicting results. In 1993, Snell et al reported
their results for patients with CF with positive cultures for B
cepacia10: 85% of such patients died from B cepacia pneumonia
within 2 months of transplantation. UK centres gave more
promising results, with no differences in mortality observed.11 In
Toronto, where the incidence of B cepacia is high (52% of the 53
patients undergoing transplantation), Chaparro et al found
evidence for excess mortality (65% vs 36%) within 3 months of
transplantation (60% of all deaths) and an excess risk of BOS.14

These findings were consistent with other North American
data32 establishing a link with genomovar type. The work of De
Soyza et al supported these findings,12 with 100% mortality
observed in patients infected with B cenocepacia (genomovar III).
In France, 120 patients were recorded on the Observatory for
Cepacia register in 2004.17 Mean age at first colonisation was
14.7 (7.9) years, with a higher proportion of men (70 vs 50),
particularly for B cenocepacia isolates (genomovar III). Three
cases of spontaneous septicaemia were observed, with one death

Figure 2 Survival of patients infected with Burkholderia cepacia
cenocepacia.
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within a year. BCC mortality rates remain low in the French CF
population, with three deaths in 2004, a figure comparable with
the postoperative results reported here for lung transplant
patients. However, long term survival was also recorded in some
members of this population, which is encouraging. Prolonged
treatment with a combination of antibiotics seems to be a
reasonable approach to the treatment of these patients.14 We
frequently used a combination of antibiotics (ceftazidime or
temocillin or meronem + tobramycin + ciprofloxacin), particu-
larly in cases of panresistant bacteria, and no BCC infection was
observed other than in the three patients with B cenocepacia.
Cotrimoxazole or chloramphenicol could also be used if the
strains were sensitive. Triple associations are known to be
effective against BCC.33 However, the question of combination
therapy against multiresistant or panresistant organisms in CF
has recently been addressed: Aaron et al demonstrated that
antibiotic treatment directed by susceptibility testing for
combinations of antibodies gave no improvement in clinical
and bacteriological outcomes over treatment directed by
standard culture and susceptibility techniques.34 Little is known
about the non-bactericidal effect of antibiotic treatment, but
such effects may play an important role in determining the
improvement of patients with CF, particularly in terms of
susceptibility to Pseudomonas or B cepacia infections. Greater
insight into inflammatory trigger receptors might help to
increase our understanding of defences against bacteria.35

Liou et al recently refined the selection of potential candidates
for lung transplantation.2 This statistical analysis of the UNOS
(United Network for Organ Sharing) database and the CFFP
Registry (CF Foundation Patient Registry) suggest that the
outlook is gloomy for BCC infected patients, but this analysis
did not distinguish between genomovars. The authors suggested
the restriction of lung transplantation in BCC infected patients,
despite the improvements in quality of life and survival
provided by such treatment. However, we feel that extending
lifespan is not the only relevant goal. CF is the leading
indication for lung transplantation in France, accounting for
35.8% of all cases, followed by emphysema and chronic
obstructive pulmonary disease (19.8%). The benefits of trans-
plantation for patients with chronic obstructive pulmonary
disease, in terms of prolonged survival, have not been clearly
demonstrated,36 but no one would question the validity of this
indication. Physical and psychological functioning is also a key
issue for patients with CF who have had to cope with
overwhelming frustration for years, particularly in cases of
BCC colonisation that might lead to the patient being excluded
from a transplantation programme. Survival is clearly a matter
of concern, but we feel that decisions relating to the allocation
of resources for lung transplantation should not be restricted to
this dimension. Changes in the organisation of organ procure-
ment in France, with re-evaluation of existing lung donor pool,
have led to a 100% increase in the number of organs available
over the past 3 years.37 The number of organs offered for
transplantation has clearly increased since transplantation
teams have been allowed a role in selection, leading to the use
of donor lungs that would previously have been refused. The
time spent on the waiting list for transplantation has been cut
back significantly, to 6 months. The discrepancy between the
number of organs donated and the number of potential
recipients has decreased considerably, and the number of deaths
on the waiting list has also decreased, from 16.1% in 2000 to
7.2% in 2005.37 This increase in organ allocation does not
necessarily mean that we can ignore previous contraindi-
fcations for lung transplantation. However, although some

transplantation centres are still unwilling to carry out lung
transplantation on patients with BCC, our results suggest that
colonisation with a non-genomovar III species does not necessa-
rily increase the risk of a poor outcome. Even infection with BCC
genomovar III should not necessarily be seen as a contraindication
for lung transplantation, although our results suggest that such
infection may be associated with a higher risk. Although more
than 30% of these transplantations were unsuccessful, the
majority could be considered successful, at least in the short
term. We feel that it is important to give these patients a chance.
For the time being, it is not possible to identify those patients
infected with genomovar III most likely to benefit from
transplantation. Further studies comparing the results obtained
in different countries should be conducted, making it possible to
carry out a multivariate analysis to identify potential risk factors
for infection with these organisms and to determine the utility of
prolonged antibiotic treatment or pleural washing.

Our experience suggests that patients with CF infected with BCC
of non-cenocepacia type should not be denied access to transplanta-
tion. However, early mortality rates are higher in cases of B
cenocepaciagenomovarIIIcolonisation, sopatientsandtheir relatives
should be informed of the higher risk of an unfavourable outcome.
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Early routine follow-up chest radiographs for pneumonia
are not useful
This study investigated the clinical value of chest radiographs during the 4-week period after
diagnosis of severe community acquired pneumonia (CAP) in immune competent hospitalised
patients. The time to resolution of pulmonary infiltrates and other radiographic abnormalities
caused by infection was compared with resolution of clinical parameters, and factors associated
with delayed resolution were identified.

Two hundred and eighty-eight hospitalised patients were followed up between July 2000 and
June 2003. Severe pneumonia was defined as a pneumonia severity index score of .90 or
according to the American Thoracic Society definition. Patients were treated according to the
Dutch guidelines for CAP management. The time for clearance of chest radiographic
abnormalities was estimated from chest radiographs taken at 0, 7 and 28 days. Clearance of
chest radiographic abnormalities lagged considerably behind clinical improvement at all the
assessment time intervals. Raised C-reactive protein levels .200 mg/dl, multilobar infiltrates,
dullness on percussion, raised urea levels and Streptomycin pneumoniae infection on admission
were independent factors associated with delayed radiographic resolution. Age and co-
morbidities did not influence the rate of radiographic clearance.

This study was based on secondary data from a prospective randomised trial on the cost-
effectiveness of an early switch from parenteral to oral treatment for severe CAP, which may not
be the standard clinical practice in many settings. However, it addressed a pertinent question and
might influence the way physicians manage CAP.

c Burns AHW, Oosterheert JJ, Prokop M, et al. Patterns of resolution of chest radiograph abnormalities in adults hospitalized with
severe community-acquired pneumonia. Clin Infect Dis 2007;45:983–91.
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