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Community-based respiratory viral infections in
HIV positive patients with lower respiratory tract
disease: a prospective bronchoscopic study

R F Miller, C Loveday, J Holton, Y Sharvell, G Patel, N S Brink

Objectives: To evaluate the contribution of community-based respiratory virus infections to
lower respiratory tract disease in HIV-1 infected individuals.
Design: Prospective clinical cohort study.
Setting: Specialist in-patient unit for HIV and AIDS, University College London Hospitals,
London.
Subjects: 44 consecutive HIV-1 antibody positive patients who underwent 47 diagnostic bron-
choscopies for evaluation of the symptoms and signs of lower respiratory tract disease.
Time: Winter months of 1994/95.
Main outcome measures: Detection, in bronchoscopic alveolar lavage fluid, of infection with
influenza A and B, respiratory syncytial virus (RSV), parainfluenza 1, 2 and 3 (by immunofluo-
rescence and cell culture) and adenovirus and enteroviruses (by cell culture).
Results: No evidence of influenza, RSV, parainfluenza, adenovirus, or enterovirus infection was
detected.
Conclusions: Despite a marked increase in RSV and influenza B infection in the general popu-
lation over the winter of 1994-95, respiratory virus infections were not detected in this cohort of
HIV infected patients. As the organisms causing lower respiratory tract disease were related to
immunosuppression, this study questions the value of routine identification of community-based
respiratory viruses in this patient group.
(Genitourin Med 1996;72:9-1 1)
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Introduction
Up to 85% of symptomatic HIV infected indi-
viduals will have one or more episodes of
lower respiratory tract disease, the vast majority
of which are infectious in origin.' Attention
has been focused on the role of opportunistic
pathogens, for example Pneumocystis carinii;
however, the role of common respiratory
pathogens such as influenza A and B, respira-
tory syncytial virus, (RSV) and parainfluenza
viruses clearly also need to be considered. The
likelihood of respiratory complications follow-
ing influenza infection is increased in patients
with certain underlying conditions including
cardiac and pulmonary disease and immuno-
suppression.2

In prospective cohort studies from the USA
the influenza syndrome appears to occur with
equal frequency in HIV-infected and unin-
fected individuals.3 HIV infected patients with
influenza virus infection have a typical clinical
presentation and rate of secondary complica-
tions, but may have more serious respiratory
compromise and a prolonged duration of ill-
ness.4 However, it is not known how com-

monly influenza and other respiratory viruses
contribute to lower respiratory tract disease in
HIV infected patients in the UK. Currently
the Department of Health in the United
Kingdom5 and the Immunisation Practices
Advisory Committee of the Centres for
Disease Control and Prevention (CDC) in the

USA6 recommend yearly immunisation of
HIV infected individuals against influenza. We
have studied HIV-infected patients undergo-
ing bronchoscopy for evaluation of lower res-
piratory tract disease during the winter months
of 1994-95 in order to determine the fre-
quency of infection with community-based
respiratory viruses including influenza, RSV,
parainfluenza, adenovirus and enterovirus.
Our aim was to define the role of these agents
in the pathogenesis of lower respiratory tract
disease in a cohort of HIV-infected patients in
London.

Patients and methods
We prospectively studied consecutive HIV-1
antibody positive patients presenting with
symptoms, signs and/or chest radiographic
abnormalities suggestive of lower respiratory
tract disease who were admitted to the special-
ist in-patient unit for HIV/AIDS at University
College London Hospitals, London. The
study was conducted over a five month period
of 1994-95 during the autumn and winter
(01 10 94 to 28 02 95).

All patients underwent fibreoptic bron-
choscopy and, following inspection of the tra-
cheobronchial tree, alveolar lavage was carried
out as previously described.7 All broncho-
scopies were performed by one of us (RFM).
Alveolar lavage fluid was analysed as follows:
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(1) Cytological examination for detection of
Pneumocystis carinii
Lavage was smeared directly onto six slides
and fixed immediately in 95% industrial
methylated spirit (IMS), the remainder of the
specimen was agitated for 10 min (or until liq-
uefied) with an equal volume of 0.3% dithio-
threitol in 0.02 M EDTA at pH 7.0 in a water
bath at 37°C to achieve mucolysis. The speci-
men was then centrifuged for 5 minutes at
1500 rpm to obtain a cell pellet which was
smeared on six slides and fixed in IMS. Both
preparations were stained by Grocott's
methenamine silver and Papanicolou stains.

(2) Microbiological examination for detection of
conventional bacterial pathogens and mycobacteria
A sample of lavage was centrifuged for 10
minutes at 3000 rpm and the spun deposit was
used to prepare slides for Gram and Auramine
staining. The remainder of the spun deposit
was inoculated onto (a) chocolate agar and
incubated in a 10% carbon dioxide atmos-
phere, (b) Cysteine Lactose Electrolyte
Deficient medium (CLED, Oxoid CM3901),
for 24 hours at 37°C (c) Sabouraud's medium
and incubated in air for 14 days at 30°C, and
(d) 5% horse blood agar, with and without
neomycin (75 mcg/ml), and incubated in
anaerobic conditions. The second half of the
specimen was decontaminated with 2%
sodium hydroxide solution for 10 minutes,
neutralised with phosphate buffer (KH2 P02
36.0 g/l; Na2 HPO4 47 g/l), centrifuged at
3000 rpm for 10 minutes and inoculated onto
Lowenstein Jensen medium. This was incu-
bated for up to 12 weeks at 35°C.

(3) Virological examination
The bronchoalveoloar lavage fluid was spun at
1000 rpm and the cellular deposit spotted
onto a slide (Multispot microscope slides, C A
Hendley Ltd, Essex, England), dried and fixed
in acetone. Direct immunofluorescence for
influenza A and B, RSV and parainfluenza 1, 2
and 3 was then performed (Dako, ImagenTm,
Dako, Cambridgeshire, UK). A positive result

Diagnoses in 47 episodes ofsymptomatic lower respiratory tract disease in a total of 44
patients

Diagnosis

P carnii pneumonia
1 also had Streptococcus pneumoniae infection
1 also had Staphylococcus aureus infection
1 also had pulmonary Kaposi's sarcoma
1 also had mixed bacterial infection
1 also had Cryptococcus neoformans

Pulmonary Kaposi's sarcoma
1 also had C neoformans infection
1 also had Aspergillus fumigatus infection
1 also had Asp fumigatus & Pseudomonas aeruginosa infection

Bacterial bronchitis
2 also had Mycobacterium avium intracellulare infection

Bacterial pneumonia
1 S aureus
1 Ps aeruginosa

Lymphocytic pneumonitis
Mycobacterium tuberculosis
Tracheitis
Self-limiting symptoms/negative investigations
Total

n

26

6

8

2

2

47

was indicated by identification of a typical pat-
tern of immunofluorescence. In addition all
samples were inoculated into culture tubes of
primary Rhesus monkey kidney cells and
human embryo lung fibroblasts. The tissue
culture tubes were checked daily for the
appearance of a viral cytopathic effect.
Haemadsorption was performed on day 10
post inoculation using guinea pig red blood
cells. The presence of suspected parain-
fluenza, RSV or influenza viruses was con-
firmed by immunofluorescence, and of
adenovirus by electron microscopy. The pres-
ence of enteroviruses was confirmed by spe-
cific neutralisation in cell culture.

Bacterial pneumonia was diagnosed if the
patient had fever and focal or diffuse radio-
graphic abnormalities with or without puru-
lent sputum and either positive culture of a
bacterial pathogen from blood or alveolar
lavage fluid (and negative results of silver
staining) with response to specific antibiotics
in conventional doses.8 A diagnosis of bronchi-
tis was made if the patient had cough and dys-
pnoea and was expectorating purulent sputum
with a normal chest radiograph, a negative sil-
ver stain of alveolar lavage fluid and response
to antibiotics in conventional doses.8 Kaposi's
sarcoma was diagnosed on the basis of visual
identification at bronchoscopy of typical red or
violaceous raised or plaque like lesions in the
tracheobronchial tree.9

Results
There were 44 patients, including 41 men and
three women. Thirty-nine of the 41 were
homosexual, one was an injecting drug user
and one was a homosexual and injecting drug
user. The three women were heterosexual and
of African origin. At the time of the study all
were resident in North London. CD4 + lym-
phocyte counts ranged from 0 to 0.31 (median
= 0-03) x 109/l (normal range = 0 35 to 2.2
x 109/1). In all but three patients the CD4 +
count was < 0.2 x 109/l. One patient was
admitted on three occasions and a second
patient twice; thus in total there were 47
episodes investigated.
A specific diagnosis was made in 46 of the

47 episodes; 26 (55%) of the patients had P
carinii pneumonia. One patient had self-limit-
ing symptoms with a normal chest radiograph
and no identifiable bacterial or viral pathogen.
Results are shown in the table. No patient had
evidence of infection with adenovirus,
enterovirus, RSV, parainfluenza virus types 1,
2 or 3 or influenza virus types A or B.

Discussion
In this prospective study our aim was to evalu-
ate the contribution of respiratory virus infec-
tions to lower respiratory tract disease in a
cohort of symptomatic HIV-1 infected indi-
viduals undergoing diagnostic bronchoscopy
over the winter months of 1994/95. Over the
period of the study there was a marked
increase in reports of RSV and influenza B
infection to the PHLS Communicable Disease

10

1

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

G
enitourin M

ed: first published as 10.1136/sti.72.1.9 on 1 F
ebruary 1996. D

ow
nloaded from

 

http://sti.bmj.com/


Community-based respiratory viral infections in HIVpositive patients with lower respiratory tract disease: a prospective bronchoscopic study

Surveillance Centre compared with the equiva-
lent months in the previous year.10 Despite
these reports of infection in the general popu-
lation we were unable to demonstrate evidence
of infection with parainfluenza, adenovirus,
enterovirus, RSV or influenza in our patients.
In the majority of patients lower respiratory
tract disease was a reflection of their immuno-
suppression and not of the seasonal variation
in prevalence of respiratory pathogens.

Respiratory viruses, other than herpes-
viruses, have previously been found only rarely
in HIV infected patients undergoing diagnos-
tic bronchoscopy for evaluation of possible
lower respiratory tract disease. In a retrospec-
tive study from the University of Cincinatti
Medical Centre 1199 bronchoscopic alveolar
lavage samples were obtained from 895
patients over a 6 year period." Ninety-five per-
cent of patients were immunosuppressed, two
thirds by HIV infection, the remainder by
other causes including bone marrow trans-
plantation, lymphoma, cancer and long-term
steroid use. In 37 (3. 1 %) of the lavage samples
non-herpesviruses were identified including
rhinovirus in 12, influenza in 1 1, parainfluenza
in seven, adenovirus in five and RSV and cox-
sackie A9 in a single patient each. Re-analysis
of the data from this study to include only
those immunosuppressed patients with HIV
infection, shows that of 751 lavage samples,
adenovirus was identified in three (two also
had P carinii pneumonia and one had unspeci-
fied bacterial co-infection) parainfluenza was
found in two (one also had P carinii pneumonia
and one had a bacterial infection), RSV in one
(who also had Cryptococcus neoformans pneu-
monia) and coxsackie A9 in one. The overall
infection rate was 0.9%; neither rhinovirus nor
influenza were identified in this sub-group.
The absence of influenza in this HIV infected
population, in contrast to those patients
immunosuppressed by other causes, may have
been due to the fact that the University of
Cincinatti Medical Center had followed CDC
recommendations6 and had an aggressive pol-
icy of immunising HIV positive patients
against influenza.
The Department of Health guidelines state

that influenza immunisation is "strongly rec-
ommended" for individuals with immunosup-
pression due to treatment or disease including
HIV infection.5 Because of concerns about the
efficacy of influenza vaccination in HIV
infected individuals, one study showed no
antibody response to influenza vaccine in
patients with CD4 + lymphocyte counts
< 0.10 x 109/1 and a sub-optimal response
in patients whose counts ranged from
> 0-10-0-30 x 109/1,12 our unit does not rou-
tinely offer immunisation against influenza to

HIV infected individuals, regardless of their
CD4 + lymphocyte count. Thus immunisa-
tion is not the explanation for the absence of
detectable influenza virus infection in our
patients. Our study does, however, only evalu-
ate the contribution of respiratory viral infec-
tions to severe lower respiratory tract disease
requiring hospitalisation and diagnostic bron-
choscopy and not those individuals presenting
with milder upper and lower respiratory tract
disease. We were particularly interested in this
group of patients as the policy of influenza
immunisation is specifically aimed at prevent-
ing complications associated with infection
with the virus. This study will be extended
over a further winter season in order to examine
the influences of annual variations in climate
conditions and circulating community-based
respiratory viruses on the prevalence of lower
respiratory tract disease in HIV infected
patients in North London.

In conclusion, at a time when influenza B
and RSV infections were prevalent in the gen-
eral population, common respiratory viral
pathogens were not identified in this small
cohort of HIV infected individuals with lower
respiratory tract disease. This questions the
value of routine laboratory identification of
community based respiratory viruses in this
patient group.

We thank Jane Rutherford for typing the manuscript.
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