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Bronchopulmonary infection with Pseudomonas
aeruginosa in patients infected with human
immunodeficiency virus
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Abstract
Background-Pseudomonas aeruginosa
infection is uncommon in HIV infected
patients and is usually nosocomially
acquired and associated with risk factors
such as neutropenia or central lines. We
have recently noted an increase in the
number of respiratory isolates of Ps
aeruginosa in hospitalised HIV positive
patients and sought to describe the clini-
cal correlates of this observation.
Methods-A retrospective case notes
review of HIV positive patients admitted
to a specialist unit for respiratory investi-
gations from January 1989 to December
1993 was undertaken in order to identify
those with Ps aeruginosa respiratory
infection and to describe associated risk
factors, patterns of presentation and
radiographic abnormalities.
Results-Of 617 patients admitted 38
(6%) had Ps aeruginosa respiratory
infection (notes were incomplete in 1
patient). All patients had advanced HIV
disease; median CD4 = 0-02 x 109lO. Two
distinct presentations were seen; 9
patients had a fulminant course as part of
a sepsis syndrome, 28 patients had an
indolent presentation (18 had a single
episode and 10 relapsed on one or more
occasions, despite successful treatment of
the initial episode). Infection was com-
munity acquired in 24 patients. Many
patients had risk factors traditionally
associated with Ps aeruginosa including
neutropenia or indwelling central venous
catheters, but 13 had no obvious risk fac-
tor. Most patients were receiving sys-
temic pneumocystis prophylaxis andfor
broad spectrum antibiotics; 20 had co-
existent symptomatic sinus disease. A
wide variety of chest radiographic abnor-
malities were seen including interstitial
shadowing, mimicking pneumocystis
pneumonia in 12 patients, lobar pneumo-
nia in 2 and bronchial wall thickening in
13 patients.
Conclusions-Ps aeruginosa respiratory
infection occurs with increased frequency
in patients with advanced HIV disease; in
a significant proportion infection is com-
munity acquired. Although recognised
risk factors were present in two thirds of
patients it appears that advanced HIV
immunosuppression, use of systemic
pneumocystis prophylaxis andlor broad
spectrum antibiotics and sinus disease
are important risk factors. The diagnosis

should be considered in patients with
advanced HIV disease who present with
new respiratory symptoms.

(Genitourin Med 1995;71:73-77)
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Introduction
Bacterial infections including pneumonia are
seen with increasing frequency in patients
infected with the human immunodeficiency
virus (HIV).1 Community-acquired bacterial
pneumonias are most often caused by encap-
sulated organisms such as Streptococcus pneu-
moniae and Haemophilus influenzae,2 whereas
nosocomial pneumonia is frequently due to
Staphylococcus aureus3 or Gram negative
organisms and frequently occurs in patients
with advanced HIV disease, many of whom
are neutropenic4 or have indwelling central
venous catheters.5 Pneumonia in this setting is
often associated with septicaemia and has
high mortality.46

Recently twelve patients with advanced
HIV disease have been described with an
indolent community-acquired Pseudomonas
aeruginosa bronchopulmonary infection with-
out associated risk factors such as neutropenia
or central venous line, a low mortality rate
and high rate of relapse following treatment, a
clinical picture very similar to that seen in
patients with cystic fibrosis.7 We undertook
this study to determine the incidence of Ps
aeruginosa bronchopulmonary infection and
its clinical features in HIV seropositive
patients admitted to a specialist unit for inves-
tigations of respiratory symptoms.

Methods
Consecutive HIV antibody positive patients
admitted to a specialist inpatient unit for res-
piratory investigations from January 1989
until December 1993 were studied. Potential
cases of bronchopulmonary infection with Ps
aeruginosa were identified in two ways. Firstly
by searching the computerised records of the
Department of Medical Microbiology,
University College London Hospitals, for all
isolates of Ps aeruginosa in sputum, induced
sputum, bronchoalveolar lavage fluid, pleural
fluid and blood, and secondly by searching
the computerised records of inpatient dis-
charge summaries for the word pseudomonas.
From the records of each patient with a
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positive respiratory isolate of Ps aeruginosa we
obtained the following data: (1) Age, risk fac-
tors for HIV infection, previous manifesta-
tions of HIV disease, smoking history and
presence of underlying medical conditions
(including respiratory disease), (2) Type and
use of pneumocystis prophylaxis, other antibi-
otics, zidovudine, ganciclovir, glucocorticoids
and chemotherapy, (3) Presence of absence of
an indwelling central venous line, (4)
Presence of symptomatic sinus disease, (5)
Symptoms and signs, (6) Peripheral blood
white blood cell count and neutrophil count
(neutropenia was defined as <1.5 x 109/1),
CD4 lymphocyte count (CD4 lymphocyte
counting became available in mid 1991 and
was available in 33 patients), (7) The site(s) of
isolation of Ps aeruginosa, (8) Whether infec-
tion was nosocomial or community-acquired.
Nosocomial infection was defined as that
developing in a patient who had been treated
in hospital or who had lived in a hospice
within the previous two months, (9) Clinical
outcome including complications, death and
recurrence of infection.

Chest radiographs were reviewed (by DK
who was blind to the clinical diagnosis). The
pattern (alveolar or interstitial) of parenchy-
mal abnormality, the presence of pleural effu-
sion, cavitation and bronchial wall thickening
was noted. Relapse was defined as onset of
new respiratory symptoms, with or without
new radiographic abnormalities, together with
isolation of Ps aeruginosa in a respiratory
isolate.

Results
During the period of the study 617 patients
were admitted for investigation of respiratory
symptoms. Thirty eight of them (6%) had Ps
aeruginosa respiratory infection; patient
records were incomplete in one patient, and
therefore we report the results in thirty seven
patients. Thirty five patients were men, 34
were Caucasian homosexuals and one was an
Indian recipient of a contaminated blood
transfusion; the two women were heterosexual
Africans. None used intravenous drugs and
15 were cigarette smokers, three were ex-
smokers. Their mean age was 35 years (range
25-56), none had diabetes mellitus nor heart

Table Clinical and laboratory features ofpatients with Pseudomonas aeruginosa
bronchopulmonary infection

Indolent

Clinical laboratory Fulminant Single episode Relapsing
features (n = 9) (n = 18) (n = 10)
Community acquired 5 10 9
PCP prophylaxis 8 10 9
Other antibiotics 3 7 5
Zidovudine 3 5 5
Ganciclovir 3 0 1
Glucocorticoids 1 2 1
Central venous catheter 4 0 1
WBC 10-20-0 (4.9) 1 1-8.0 (4.2) 14-7.0 (2.8)

range (mean) x 1091
Neutrophils 0-7-16-0 (3.7) 0-5-6-3 (2.8) 0-9-4-8 (1-8)

range (mean) x 1091
Neutropenia 4 4 6
Sinus disease 3 10 7
Survived episode 1 4 10

PCP = Pneumocystis carinii pneumonia

disease; four patients had bronchiectasis (one
since childhood, one following tuberculosis
and two following previous episodes of
Pneumocystis carinii pneumonia).

All but two patients had prior AIDS diag-
noses including P carinii pneumonia in 16, of
these two also had Kaposi's sarcoma, two also
had Kaposi's sarcoma and cytomegalovirus
(CMV) retinitis, and two disseminated
Mycobacterium avium-intracellulare infection,
(one of these also had CMV retinitis). Seven
others had Kaposi's sarcoma (three with M
avium-intracellulare), two had CMV retinitis
and one had M avium-intracellulare. All were
profoundly immunosuppressed: median CD4
count was 0-02 (range = 0-0.16) x 109'1 (nor-
mal range = 035-2.2 x 109'1). In four patients
co-pathogens were identified; M avium-
intracellulare in three (two community
acquired infection) and Streptococcus pneumo-
niae in one (nosocomial infection).

Twenty-seven patients were taking anti-
pneumocystis prophylaxis; co-trimoxazole in
18 (eight of whom were also taking zidovu-
dine), nebulised pentamidine in five (three
were also taking zidovudine), dapsone in three
and IV pentamidine in one. Two other
patients were taking zidovudine but no pro-
phylaxis. One patient was receiving chemo-
therapy for Kaposi's sarcoma (table 1).

All patients had symptoms of cough, dysp-
noea and fever, 27 had sputum expectoration
and 2 had haemoptysis. Two distinct clinical
presentations were seen; firstly, nine patients
had a fulminant course presenting with a sepsis
syndrome. In five of these patients infection
was community acquired. Ps aeruginosa was
also isolated from blood in two patients, blood
and pleural fluid in one patient and pleural
fluid in another patient. Despite treatment
with antipseudomonal antibiotics, eight
patients died. Three of the four patients with
nosocomially acquired infection were receiv-
ing broad spectrum antibiotics at the time of
diagnosis (table 1).
Twenty eight patients had an indolent pre-

sentation with an onset of symptoms occur-
ring over several days or weeks. Eighteen
patients had a single episode of infection, but
in 10 patients relapse occurred despite appar-
ently successful treatment of the initial
episode. Of the 18 patients with the single
indolent episode infection was community
acquired in 10.
Of eight with nosocomial infection four

were receiving broad spectrum antibiotics for
respiratory symptoms, one was receiving clin-
damycin for cerebral toxoplasmosis and one
was receiving rifampicin, ciprofloxacin and
clarithromycin for disseminated M avium-
intracellulare infection (table 1). Ps aeruginosa
was also isolated from blood in one patient.
Two patients were taking long term glucocor-
ticoids, one as treatment for asthma the other
to reduce oedema associated with dissemi-
nated Kaposi's sarcoma.
No antibiotic treatment for Ps aeruginosa

was given to seven patients; all had advanced
HIV disease with profound wasting and were
terminally ill. Of 11 who received treatment
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Table 2 Chest radiographic appearances ofpatients with Pseudomonas aeruginosa
bronchopulmonary infection

Abnormal

Alveolar Interstitial Bronchial Pleural
Patient group Normal consolidation infiltrates wall thickening effusion
Fulminant 1 5* 3* 2 3

(n = 9)
Indolent
Single episode 6 4 9 10 2

(n = 18)
Relapsing 2 2*t 5 1 0

(n = 10)
*in 1 patient in each group the alveolar consolidation was classically lobar.
tboth patients had cavitation.
*1 patient had cavitation.

Figure la Chest
radiograph. Diffuse
interstitial shadowing
mimicking Pneumocystis
carinii pneumonia
(fulminant presentation).

Figure lb Chest
radiograph. Diffuse
interstitial shadowing and
a thick-walled cavitary
lesion (arrows) (indolent
presentation).

x

four survived for between two and 16 (months
(mean = 7)).
Ten patients had one or more relapses,

with the first occurring between 1 and 6
months (median = 2) after initial presenta-
tion. In nine of these the initial presentation
was community acquired. Ps aeruginosa
was also identified in blood in two patients
and in pleural fluid in one other patient.
Three patients were receiving rifampicin,

ciprofloxacin and ethambutol as treatment for
M avium-intracellulare infection and two oth-
ers were receiving broad spectrum antibiotics
as outpatients as treatment for presumed
"bronchitis". Survival in this group was 1-18
(median = 8) months.
A wide range of radiographic abnormalities

was seen in patients with both indolent and
fulminant presentations (table 2, fig 1). Of
note, of 1 1 patients with alveolar consolida-
tion appearances were classically lobar in two.
Twelve of 15 patients with interstitial infil-
trates had changes typical of P carinii pneu-
monia (and this diagnosis was suggested by
DK). Thick walled cavitary lesions reminis-
cent of M tuberculosis occurred in three
patients. Bronchial wall thickening with or
without dilatation, when present, was exclu-
sively bilateral and lower lobe in site.

Discussion
In this study Ps aeruginosa infection accounted
for 6% of respiratory admissions. Previous
studies, from early in the AIDS epidemic,
commented on the infrequency of Ps aerugi-
nosa as a pathogen in HIV infected individuals
and also on the fact that when it occurred it
was almost always associated with traditional
risk factors such as steroid and cytotoxic drug
use and neutropenia48 and was usually a noso-
comially acquired, rather than community
acquired infection. Of 133 episodes of bacter-
aemia in patients with AIDS seven were due
to Ps aeruginosa, all were nosocomial, and the
majority of the patients were neutropenic.4 In
another study Ps aeruginosa accounted for
three of 44 episodes of community acquired
bacteraemia, the lung was the source of bac-
teraemia in only one case.8 More recent studies
report a higher incidence of Ps aeruginosa
infection, again with traditionally associated
risk factors. In one study eight of 79 episodes
of septicaemia in patients with AIDS or ARC
were caused by Ps aeruginosa; all infections
were nosocomial, many patients had recently
been in the Intensive Care Unit and had
received broad spectrum antibiotics.9
Keilhofner et al reported seven cases of Ps
aeruginosa pneumonia in HIV infected
patients, three had complicated pneumonia,
one had empyema and two were bacteraemic;
in two patients infection was community
acquired. The one patient who survived lived a
further 5 months and died without relapse.6 In
a study from Milan 20 episodes of Ps aerugi-
nosa pneumonia occurred in 428 patients with
ARC or AIDS, none of whom were neu-
tropenic and 70% of whom had CD4 counts
<0-04 x 109/1. Infection was community-
acquired in eight (three ofwhom had bacterial
co-pathogens) none died but four relapsed,
and was nosocomial in twelve (eleven had
co-pathogens includingM avium-intracellulare
in four, M tuberculosis in three and
cytomegalovirus in four (three also had pul-
monary Kaposi's sarcoma)), one patient died
and one patient relapsed.'0 In another study,
from the United States, 16 patients had Ps
aeruginosa pneumonia, infection was commu-
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nity-acquired in 15, four were neutropenic
and mean CD4 count was 0.027 x 109/1.
Three patients died and four had relapses."
In contrast to these studies Baron and
Hollander7 found that 16 of 1852 HIV posi-
tive patients (0 8%) attending an outpatient
facility had Ps aeruginosa respiratory infection;
all these patients had advanced HIV disease
with a mean CD4 count of 0.025 x 109/1. As in
our study they described two distinct syn-
dromes: four of their patients had a fulminant
sepsis syndrome; in two infection was com-
munity acquired and two were neutropenic.
One patient died and all three who survived
relapsed one or more times with further
episodes of Ps aeruginosa infection. Twelve
patients had an indolent presentation, in all
infection was community acquired and none
were neutropenic. One patient died rapidly
with Kaposi's sarcoma and 9 of the remaining
11 patients had one or more relapses of infec-
tion.

In our study, although we did not docu-
ment serological evidence of invasive
pulmonary disease, the absence of other
pathogens in respiratory fluid and the resolu-
tion of symptoms and radiographic infiltrates
in those treated with antipseudomonal anti-
biotics argue strongly that our patients had
infection and were not simply colonised by Ps
aeruginosa. Several of our patients had risk
factors traditionally associated with Ps aerugi-
nosa infection, including neutropenia in 14
patients and indwelling central venous lines in
five, but 13 patients, over one third of our
study population, had no traditional risk fac-
tors. We looked for other associations, in the
absence of traditionally associated risk factors.
Fourteen of our patients were receiving broad
spectrum antibiotics and 21 were receiving
systemic anti-pneumocystis prophylaxis; these
antibiotics may have encouraged development
of pseudomonas infection. Although nebulis-
ers are a recognised source of colonisation by
pseudomonas of the upper respiratory tract
the majority of our patients were not receiving
nebulised pentamidine as anti-pneumocystis
prophylaxis, in contrast to the study by
Schuster and Norris, where 25% of patients
were receiving this form of prophylaxis.' l

In our patients prolonged survival with
immunosuppression was probably an impor-
tant factor for development of pseudomonas
respiratory infection. All of our patients had
late stage HIV disease with very low CD4
counts; some were terminally ill. In addition
16 of our patients had previous episodes of
pneumocystis pneumonia. This infection is
known to leave residual parenchymal lung
damage and bronchiectasis following recov-
ery, which might predispose to acquisition of
pseudomonas. Four of our patients had
bronchiectasis, two following P carinii pneu-
monia. We did not perform CT of the chest in
our patients but the finding of bronchial wall
thickening on plain chest radiography in 13
patients suggests that we may have underesti-
mated the frequency of bronchiectasis. In
contrast to Baron and Hollander's study,7
where only one patient had sinus disease, 60%

of our patients had symptomatic sinus
disease. Sinus disease occurs with increased
frequency in HIV infected individuals.'2 In
patients with advanced immunosuppression,
and CD4 counts below 0-02 x 109/1 the pre-
valence ranges from 1.2%-6 3%,"3'4 and Ps
aeruginosa is a common pathogen.'314 The
prevalence of paranasal sinus abnormalities
on cranial MRI is even higher; 15. 1% of
patients with AIDS scanned for suspected
intracranial pathology had evidence of moder-
ate or severe sinus disease (>75% obliteration
of > 1 sinus). In addition there was a correla-
tion between the degree of immunosuppres-
sion and the mean maximum mucosal
thickening (indicative of chronic sinusitis)
being worse in patients with AIDS than in
HIV positive patients without AIDS.'5

It is not clear whether the sinus is acting as a
nidus for infection or whether there is diffuse
abnormality of the respiratory tract mucosa in
advanced HIV infection, which in some way
permits infection with Ps aeruginosa. In view
of the high rate of relapse in our patients and in
those reported by Baron and Hollander it is
tempting to suggest that long term mainte-
nance anti-pseudomonal therapy might be
indicated in those with relapsing infection.
This form of therapeutic intervention is
already used in non-HIV infected patients
with cystic fibrosis who have pseudomonas
respiratory tract infection and has been shown
to reduce the frequency and severity of recur-
rent infection.'6
We observed a wide variety of radiographic

abnormalities associated with Ps aeruginosa
infection in our patients, but no specific pat-
tern was identified. Indeed many of those with
diffuse interstitial changes were thought to
have pneumocystis pneumonia. Thus Ps
aeruginosa is an important diagnosis to con-
sider in patients presenting with symptoms
and chest radiographic abnormalities sugges-
tive of P carinii pneumonia. Similarly the
finding of lobar consolidation means
pseudomonas infection should be considered
in the infectious differential diagnosis of
pneumococcal infection.2 In the study by
Schuster and Norris,"1 six of their sixteen
patients had lobar infiltrates and eight had
cavitatory infiltrates on admission; cavitation
occurred in a further three patients.
Surprisingly three of our patients had upper
lobe thick-wall cavitatory lesions reminiscent
ofM tuberculosis infection, suggesting invasive
local disease with parenchymal destruction. In
Baron and Hollander's study all patients with a
fulminant presentation had alveolar consoli-
dation as did eight with an indolent course;
only two patients had interstitial infiltrates
and two had normal radiographs; none of the
patients had cavitation.7 In the study from
Milan'0 all 20 patients had interstitial infil-
trates and eight also had cavitation and four
had effusions. Interpretation of these findings
is difficult because 14 patients had co-
pathogen infections which may have con-
tributed to the radiographic abnormalities.
We found a high rate of complications in our
patients, in contrast to previous reports which
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suggest empyema is uncommon in HIV
infected patients with pyogenic bacterial
pneumonia,'7 empyema occurred in three of
our patients.

In conclusion Ps aeruginosa respiratory
infection is seen with increased frequency in
patients with advanced HIV infection and
AIDS. Two distinct patterns of presentation
are seen, a fulminant sepsis syndrome and an
indolent course. The radiographic abnormali-
ties are non specific and may mimic pneumo-
cystis pneumonia. In a significant proportion
of patients infection is community acquired
and in those with an indolent course there is a
high rate of relapse. Although two thirds of
patients have traditionally associated risk fac-
tors, in the remainder advanced HIV induced
immunosuppression, use of systemic anti-
pneumocystis prophylaxis or broad spectrum
antibiotics, and symptomatic sinus disease
appear to be important risk factors. Other fac-
tors that may be important, and require fur-
ther study, include Ps aeruginosa-produced
elastase, slime layer, exotoxin A and mucoid
exopolysaccharide (MEP), and HIV-induced
defects of intrapulmonary anti-elastase activ-
ity and failure of production of opsonic anti-
bodies directed to Ps aeruginosa MEP. Ps
aeruginosa should be considered in the differ-
ential diagnosis of new respiratory symptoms
in patients with advanced HIV disease.
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