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The value of differential cell counts in bronchoalveolar lavage fluid in patients who were
serologically positive for the human immunodeficiency virus (HIV) was studied in 30 patients with
classified into four groups according to the severity of illness: (1) seven subjects with the AIDS related
complex without clinical or radiological evidence of pulmonary infection; (2) eight patients with the
AIDS related complex and pulmonary tuberculosis; (3) eight patients with AIDS and Pneumocystis
carinii pneumonia; and (4) seven patients with AIDS, Pneumocystis carinii pneumonia, and severe
respiratory failure. All four groups had a similar percentage of lymphocytes, significantly higher than
that of a control group of 15 healthy volunteers. A significant increase in the percentage of
neutrophils was observed in groups 2, 3, and 4. The lavage fluid differential cell count does not
therefore appear to help in the differential diagnosis of pulmonary infections in HIV positive patients.
The abnormal percentage of lymphocytes observed in some patients with the AIDS related complex
without clinical evidence of pulmonary infection suggests that lung injury may exist before clinical or
radiological abnormalities develop. This might be related to an immunological mechanism or might
be caused by an undetected subclinical infection.

ABSTRACT

carinii, cytomegalovirus, Mycobacterium avium
intracellulare, and bacteria. Changes in bronchoNearly half (41%) the patients with the acquired alveolar lavage fluid differential cell counts have also
immunodeficiency syndrome (AIDS) develop pul- been reported in a few patients with the AIDS related
monary infiltrates due to either infection or inflam- complex without pulmonary disease.6
Our study was designed to investigate the clinical
mation during their illness.' Bronchoalveolar lavage
has been found to be useful for the diagnosis of significance of changes in bronchoalveolar lavage fluid
pulmonary infections, especially for those caused by differential cell counts in patients with AIDS and in
opportunist organisms.23 The role of the differential patients with the AIDS related complex with or
cell counts in lavage fluid, however, in the diagnosis of without pulmonary infection. Patients were classified
pulmonary complications in these patients has been in different groups on the basis of strict criteria.
addressed in only a few reports, with conflicting
conclusions. Smith et al' found a correlation between Methods
the clinical severity of illness and the percentage of
neutrophils and eosinophils in bronchoalveolar lavage PATIENTS
in patients with Pneumocystis carinii pneumonia, but From September 1985 to April 1987 we studied 30
White et al5 found no relation between the relative HIV positive patients (28 of them male). Twenty one
proportion of cell types in lavage fluid and respiratory were heroin addicts, nine were homosexual, and one
symptoms, radiological abnormalities, or survival had haemophilia. Patients were classified into four
from pulmonary infections caused by Pneumocystis groups on the basis of microbiological studies, as
follows: Group 1-patients with the AIDS related
Address for reprint requests: Dr Cesar Picado, Servicio de complex, without clinical symptoms or radiological
Neumologia, Hospital Clinic, c/. Villarroel 170, 08036 Barcelona,
abnormalities to suggest respiratory infection; these
Spain.
patients underwent fibreoptic bronchoscopy because
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they had pyrexia of unknown origin. Group 2289
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patients with the AIDS related complex and pulmon- convalescent specimen was taken two weeks later.
ary tuberculosis. Group 3-patients with AIDS and
Pneumocystis carinii pneumonia. Group 4-patients In the four patients from group IV who died necropsy
with AIDS and Pneumocystis carinii pneumonia who confirmed the existence of Pneumocystis carinii
developed severe respiratory failure (arterial oxygen pneumonia.
tension 6 5 kPa breathing > 35% oxygen).
The bronchoalveolar lavage fluid differential cell STATISTICAL ANALYSIS
counts from 15 healthy volunteers7 were used as As the distribution of variables was not normal, the
control data. AIDS was diagnosed in accordance with non-parametric Kruskal-Wallis and Mann-Whitney
the criteria defined by the Centers for Disease Control tests were used for comparisons between groups." The
threshold of significance was taken as < 0 05.
of Atlanta, Georgia.8
FIBREOPTIC BRONCHOSCOPY AND LAVAGE

Fibreoptic bronchoscopy was performed with an
Olympus BF-B3 bronchoscope (Olympus Corporation of America, New York), one instrument being
used exclusively for all HIV positive patients. Firstly, a
telescoping plugged brush catheter (Medi Tech BFW
10/70/90) was used to obtain uncontaminated bronchial secretions, as described by Wimberley et al.9
From this material several smears were prepared for
Gram and Ziehl-Nielsen staining and cultures were
established for aerobic and anaerobic bacteria and
fungi with quantitative analysis of colony forming
units. A colony count of 103 or more was considered to
indicate infection.'0 Bronchoalveolar lavage was then
performed from the middle lobe or lingula in the
patients with diffuse radiological infiltrates or a normal chest radiograph, or in the abnormal lobe when
the radiological abnormality was localised. Lavage
was carried out with 150 ml of 0-9% sterile saline
solution instilled in 50 ml aliquots and aspirated by
gentle manual suction.
INVESTIGATIONS

Lavage fluid was pooled and divided. Half was used
for Gram, Ziehl-Nielsen, and indian ink stains and for
cultures for bacteria (aerobic and anaerobic), fungi,
and mycobacteria (Lowenstein). The other half was
centrifuged at 1800 rev/min for 10 minutes and the cell
pellet was resuspended in phosphate buffered saline.
Smears were prepared by cytocentrifugation (500 rev/
min, 10 min) (Cytospin, Shandon) and stained by the
Ziehl-Nielsen, periodic acid-Schiff, Grocott methenamine silver, Perls, and May-Grunwald-Giemsa methods, and examined for the presence of acid fast bacilli,
fungal hyphae and yeasts, Pneumocystis carinii and
viral inclusion bodies. Differential cell counts were
performed in high power fields ( x 400) and 400 cells
were counted. Blood cultures for bacteria (aerobic and
anaerobic) and fungi were taken from all patients. In
addition, sputum smears were stained by the Gram
and Ziehl-Nielsen methods. Serological tests for
Legionella pneumophila, Mycoplasma pneumoniae,
Aspergillusfumigatus, respiratory viruses (influenzae,
parainfluenzae, adenovirus, respiratory syncytial
virus), cytomegalovirus, and herpesvirus were performed at the time of diagnosis. When possible, a

Results

Of the 30 patients, seven were in group 1, eight in
group 2, eight in group 3, and seven in group 4. The
diagnosis of pulmonary infection was always made by
analysis of lavage fluid and necropsy. There were no
cases of bacterial pneumonia; quantitative analysis of
bronchial secretions obtained by telescoping plugged
catheter and blood cultures always gave negative
results.
The bronchoalveolar lavage fluid differential cell
counts of the control group and the four groups
studied are shown in the table. All the HIV positive
patients, with or without pulmonary infection, showed
a lower percentage of macrophages than the control
group, and all had a significantly higher percentage of
lymphocytes than the control subjects. There were no
significant differences in the percentages of lymphocytes between the four groups (table).
Percentages of neutrophils were significantly higher
in groups 2, 3, and 4 than in the control group but did
not differ between the groups (table).
Mastocytes and eosinophils were not observed in
any cases.

Bronchoalveolar lavage cell analysis (mean (SD) values with
95% confidence intervals below) in subjects with the AIDS
related complex without pulmonary disease (group 1), with
AIDS related complex with pulmonary tuberculosis
(group 2), with AIDS and Pheumocystis carinii pneumonia
(group 3), and with AIDS and Pneumocystis carinii
pneumonia with severe respiratory failure (group 4) *
Group

n

Control

15

1

7

2

8

3

8

4

7

Macrophages
(%)

Lymphocytes

Neutrophils

93.7 (2-7)
92-95
79-6(174)*
63-96

4 9 (3.1)
3*2-66
167(18.0)*

1-3 (0 8)
09-18
37(5-1)§
09-8
14-1 (31.0)*
119-40
15 1 (23 6)*
46--35

68.1 (28.6)**

44-91
60-8 (27-4)***
38-84
62-6(21 1)t
43-82

(%)

0.1-33

17-9 (15-1)$
53-30
23 1 (21-9)**
48-41
184(93)t
99-27

Differences from control group: *p < 0 05; **p
***p < 0 0005; tp < 0 001; tp < 0-01.
tDifference from group 4: p < 0 05.

<

(%)

18.6(13.8)*

0 005;

5-8-31
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Discussion
subclinical infection not diagnosed by standard techniques. The cell count does not, however, appear to be
In this study higher percentages of neutrophils and useful in the diagnostic and prognostic evaluation of
lymphocytes have been found in the bronchoalveolar pulmonary infections in these patients.
lavage fluid in patients with AIDS and pulmonary
infection than in a group of 15 healthy volunteers. In We are indebted to M Carrion for her technical help in
addition, there was a significant increase in lym- performing lavage fluid cell analysis. PJ was a postphocytes in bronchoalveolar lavage in patients with doctored fellow from the Universidad Austral, Chile.
the AIDS related complex without evidence of pul- The work was supported by a grant (0770/84) from the
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