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Radiographic appearance of nosocomial
legionnaires' disease after erythromycin treatment

Christian Domingo, Jorge Roig, Francesc Planas, Jordi Bechini, Montserrat Tenesa,
Josep Morera

Abstract
Radiographic features of 71 patients (48
men, 23 women) with nosocomial
Legionella pneumophila pneumonia
were assessed and compared with those
of other nosocomial series of L pneumo-
phila pneumonia. Sixteen patients were
assessed retrospectively and 55 prospec-
tively. Chest radiographs were assessed
at the onset of the illness, 10 days later,
and at 3 months. Erythromycin was
given to 67 patients at the time of the
diagnosis and to the remaining four at a
later stage. Forty eight patients were
over the age of 60. On the initial chest
radiograph 53 of the 71 patients had
unilateral shadowing (23 of them in the
right lung); 35 had unilobar shadowing
and the remaining 36 had more than one
affected lobe. Pleural effusion was present
in 24 cases and cavitation in 2. One
patient had evidence of a pericardial
effusion. At 10 days 21 patients had
evidence of radiographic progression (14
ipsilateral), but 28 had improved. At 3
months 36 patients had an abnormal
radiograph, 30 showing residual scar-
ring, 15 loss of volume, six pleural
shadows and two cavitation. Our series
shows a lesser incidence of unilateral
shadowing and pleural effusion than
other nosocomial series and a lesser
tendency to progression, but more
patients had radiographic abnormalities
at long term follow up.
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It is now 46 years since the first isolation of a

Legionella species,' later identified as L mic-
dadei.2 Since the characterisation of the organ-
ism causing the 1976 Philadelphia epidemic of
legionnaires' disease and the isolation of L
pneumophila' there has been considerable
progress in the understanding and identifica-
tion of infections due to Legionella species."
Nosocomial aspects of legionnaires' disease
have been assessed, including the radio-
graphic features, which do not differ from
those observed in community acquired legion-
naires' disease."'0 A few prospective studies
comparing nosocomial L pneumophila legion-
naires' disease with hospital acquired
pneumonia due to other bacteria have
included radiographic features," 12 and
radiographic features of comunity acquired
legionnaires' disease have been compared with
those of other types of pneumonia."1-5
Our purpose in this paper is to describe the

radiographs of 71 patients with nosocomial
legionnaires' pneumonia in whom the stan-
dard treatment was erythromycin. Some of
the patients included in this series were
included in a previous report,'2 where further
details about them can be found.
The radiographic features in our series are
compared with those reported in 55 other
well documented cases of nosocomial
pneumonia.916

Methods
PATIENTS AND DIAGNOSTIC CRITERIA
From October 1983 to June 1989 74 patients
developed hospital acquired legionnaires'
disease in our centre. The pneumonia was
considered nosocomial when it developed in
hospital or during the first week after
discharge, or if the patient had been paying
daily visits to the hospital. The diagnosis of
legionnaires' disease was accepted when one
of the following criteria was present: a positive
legionella culture from sputum, bronchial
aspirate, bronchoalveolar lavage fluid, or lung
tissue; or a fourfold rise in antibody titre
(indirect fluorescent antibody test) or a single
titre equal to or greater than 1/256 in the acute
phase of the disease. When a direct fluorescent
antibody test on tracheobronchial secretions
gave a positive result another diagnostic
criterion was required for the patient to be
included in the series.

RADIOGRAPHS
Sixteen patients were assessed retrospectively
and 55 prospectively. The initial radiograph
(the one closest to the onset of symptoms), an
immediate follow up radiograph (performed
8-10 days later), and a long term follow up
radiograph (two to three months after the
onset) were assessed. A radiograph taken on
the eighth, ninth, or tenth day of illness was
available for 58 patients (the omissions being
due to death or lack of a radiograph taken at
this time for some of the retrospective cases).
A long term follow up radiograph was avail-
able for only 37 patients, as many patients
who lived a long way from the hospital failed
to return for this assessment.
The radiographs were reviewed indepen-

dently and classified by three of the authors-
two experienced radiologists and a
pneumologist specialising in infectious lung
disease. The affected lobe was usually iden-
tified by posteroanterior and lateral views.
Among the 55 patients assessed prospectively,
most of those who appeared to have a pleural
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Table I Radiographic features of nosocomial
legionnaires' disease

No of cases

AT PRESENTATION (n = 71)
Extent of shadowing

Unilateral
Right lung
Left lung

Bilateral
One lobe
More than one lobe

Pleural effusion
Cavitation

AFTER 8-10 DAYS (n = 58)
Progression

In the same lung
To the opposite lung

Persistence
Improvement
Pleural effusion
Cavitation

AT LONG TERM FOLLOW UP (n = 37)
Normal radiograph
Abnormal radiograph
Residual scarring
Loss of volume
Pleural shadows
Cavitation

effusion on the chest radiogra
thoracocentesis to confirm it. In th
a lateral decubitus film was usuall3
if there was doubt about the I
effusion or if the clinician considei
patient, for whatever reason, was i
for thoracocentesis. Computed t
was not performed routinely
radiologist was aware of the clinical

TREATMENT
Sixty seven patients were given er
at the time of diagnosis and the ol
some time during the disease. Th2
who received other antibiotics
included in this series. The dc
thromycin was 4 g/day initially, as
intravenously. When the patient
afebrile for at least three days the
was given orally to complete a
course of treatment.

Table 2 Pre-existing risk factors in 71 cas
nosocomial acquired legionnaires' disease

Previous pulmonary disease
Current smoking
Previous heart disease
Chronic liver disease
Alcoholism
Surgery
Malignant neoplasm
Chronic renal failure
Kidney transplant
Haemodialysis

Diabetes mellitus
Immunosuppressive treatment (including

corticosteroids)
Previous antibiotic treatment
Previous H2 antagonist treatment
Nebuliser use
Gastroscopy or nasogastric aspiration
Assisted ventilation
Morbid obesity

53
24
29
18
35
36
24
2

17
11
6
18
23
15
6

18
19
16
8
3
1

Lph had a
e remainder
y attempted

Table 3 Comparison of radiographicfeatures in the
present series ofpatients with nosocomial legionnaires'
disease and two previous series

No (%) ofpatients

Helms et al'
Present study Kirby et al'6

Unilateral shadowing* 53/71 (75) 46/50 (92)
Initial pleural effusion* 24/71 (34) 22/35 (62)
Immediate progression** 17/58 (29) 45/55 (82)
Long term normality* 18/37 (48) 19/21 (90)t

*p < 0 01; **p < 0-001 (Fisher's exact test).
tThese 21 patients are only those reported by Kirby'6 as
Helms's series did not include a long term assessment.

ANALYSIS
Patients were divided according to the num-
ber of risk factors present into those with only
one risk factor and those with two or more
risk factors. Fisher's exact test was used to
compare the incidence of unilateral or
bilateral shadowing in patients with one and
with two or more risk factors, the percentage
of patients with initial bilateral shadowing
who had one or two or more risk factors, and
the incidence of radiographic features in our
study compared with the findings in 55
previously reported cases.

presence of Results
red that the Seventy one patients were assessed (48 men, 23
not suitable women). Fifty one patients were more than 60
tomography years old, the other 23 being 20-60. All but one

Neither of the species of Legionella in these 71 cases
I outcome. were eventually identified as L pneumophila; in

one case the exact species was not definitively
established.

ythromycin The findings on the initial, the 10th day, and
ther four at the long term follow up chest radiographs are
ree patients shown in table 1. The anatomical distribution
s are not of the affected lobes on the initial radiograph
)se of ery- showed a predominance of lower lobe disease
dministered (lower lobe 51, upper lobe 24, and lingula or
had been middle lobe 19 cases). Twenty of the 24 pleural
same dose effusions seen on the initial radiograph were

three week confirmed by pleural aspiration. One patient
showed the radiographic appearance of a
pericardial effusion and this was confirmed by
echocardiography. It was still present on the 10

ses of day radiograph but eventually disappeared.
The risk factors we considered, and their

No of patients incidence in this series, are specified in table 2.
Of the 71 patients, 47 (66%) had two or more

30 risk factors. Ofthe 47 patients with two or more
31 risk factors, the shadowing on the initial chest
12 radiograph was bilateral in 16 (34%) and
12 unilateral in 31 (66%) (p = 0-001). Of the 18
12 patients with bilateral shadowing on the initial
10 chest radiograph, 88% had at least two risk9
3 factors and only 12% one risk factor
6 (p < 0-001).
la

18
16
12
10
8
3
2

Discussion
The purpose of our study was to provide a
detailed description of the radiographic
features of a large series of adults with legion-
naires' disease. Four relevant aspects require
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emphasis: the study was restricted to cases of
legionellosis acquired in hospital; most patients
were assessed prospectively; specific diagnostic
criteria were required for a patient to be
included in the series; and erythromycin was
given to all patients. The incidences of some
radiographic features in the present study with
those reported in two previous well documen-
ted series are compared in table 3.
Our series shows a clear predominance of

unilateral shadowing at the initial presentation.
This has been a feature of all series of both
nosocomial and community acquired legion-
naires' disease."'7 Our incidence of 75% initial
unilateral shadowing is lower than that repor-
ted in previous studies of nosocomial infection
(table 3),9 16 perhaps because our patients had
more risk factors.
Almost half of the patients had shadowing in

one lobe only. The incidence of lower lobe
shadowing (72%) is similar to that reported in
other series of nosocomial infection.89 12 The
reported incidence of upper lobe shadowing
has ranged from 26%9 to 65%,16 our figure of
34% falling between these values.
The presenting chest radiograph was

thought to show a pleural effusion in 34% ofour
patients, a significantly lower figure than that
reported by Kirby."6 The reported frequency of
pleural effusion has varied widely.'8
An interesting feature of our series is the low

incidence of extension of shadowing between
the initial and the immediate follow up
radiograph. It has been said that the initial
radiograph usually shows a unilateral infiltrate
that extends as the disease progresses over
several days to more widespread shadowing.-5
Only 29% of our patients showed such
progression, a lower incidence than that repor-
ted in other series of nosocomial legionnaires'
disease.9 16 Prompt treatment with ery-
thromycin in our patients is most likely to be
responsible for this low incidence of radio-
graphic progression.

Despite treatment with erythromycin,
almost 10% of our patients had cavitary lesions
at 10 days. Cavitation has been reported only
rarely and not at all in some large series of
legionnaires' disease.'6 1120 It has been sugges-
ted that cavitation occurs more commonly in
patients with severe underlying immunosup-
pression.89 12 5 Three of our patients had
recently received a kidney transplant and the
others were having high doses of cortico-
steroids.

Pericardial effusion is undoubtedly a rare
manifestation of legionnaires' disease, only
seven cases having been reported so far,21-26 five
with associated lung manifestations and two
without. Our case is the first asymptomatic
pericardial effusion presenting at the same time
as pulmonary manifestations.

Legionella organisms were found in hilar
lymph nodes in 44% of cases in one necropsy
series27 and this may cause the hilar adenopathy
found in a few patients in the series of Helms et
al.9 None of our patients showed this radio-
graphic feature.
Of the 37 patients available for evaluation at

long term follow up, only 18 (480%) had a

completely normal radiograph. This percen-
tage is slightly lower than that given by Mac-
farlane et al in 42 cases of community acquired
legionnaires' disease,'3 where 29% had residual
linear opacities and 7% a pleural shadow. Our
results are strikingly different from those of
Kirby et all6 (table 3), despite the fact that
patients in both series were treated with ery-
thromycin. By examining pulmonary
specimens obtained from surgery or

immediately after death, Chastre et al8 found
interstitial pulmonary fibrosis in five of 12
patients with legionnaires' disease caused by L
pneumophila despite prompt treatment. We saw

no cases of widespread pulmonary fibrosis,
though 18 of our patients were critically ill and
required admission to the intensive care unit.
The data of Chastre et al should be interpreted
with caution because of the small number of
cases and the fact that most ofthe five cases with
fibrosis were diagnosed on the basis of his-
tological samples obtained at necropsy.
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