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Increase in interleukin-8 and soluble intercellular
adhesion molecule-1 in bronchoalveolar lavage
fluid from premature infants who develop chronic
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Abstract
Interleukin-8 (IL-8), soluble intercellular
adhesion molecule-i (sICAM), elastase
and neutrophils were assessed in bron-
choalveolar lavage fluid from nine infants
who developed chronic lung disease
(CLD) after respiratory distress syn-
drome (RDS), seven who had recovered
from RDS, and in four control infants.
IL-8, sICAM, elastase and neutrophils
in bronchoalveolar lavage fluid were
increased in the CLD group, the differ-
ences being most pronounced at 10 days of
age. When babies with and without CLD
were compared at 10 days of age, bron-
choalveolar lavage fluid from the babies
with CLD had significantly increased IL-8
(114.0 vs 12*7 nglml), sICAM (19.0 vs 1*1
,ug/ml), elastase (6.9 vs 0*9 ,ug/ml) and
neutrophils (1.9 vs 0.4X109/1). In serum
the increased concentration of IL-8
observed at birth in the CLD (247 pg/ml)
and RDS (192 pg/ml) groups decreased
over three weeks to the concentrations
observed in the controls (<70 pg/ml).
Persistent inflammation could be a major
contributory factor in the development of
CLD.
(Arch Dis Child 1995; 72: F90-F96)

Keywords: chronic lung disease, bronchoalveolar
lavage, interleukin-8, intercellular adhesion
molecule- 1.

Chronic lung disease (CLD) is a common
sequel of extreme prematurity. Many of the
risk factors for the development of CLD have
been identified, but its pathogenesis is
unknown.1 In babies with respiratory distress
syndrome (RDS) who require mechanical
ventilation, there are few neutrophils in
tracheal fluid at birth but numbers increase to
a maximum by 1-2 days of age and decrease to
baseline values by the end of the first week of
life.23 However, in infants who progress to
CLD, neutrophilia in tracheal fluid may persist
for several weeks.2 Similarly, in animal models
ofCLD persistence of neutrophils is associated
with the development of CLD.4 Furthermore,
evidence for a possible central role for neutro-
phils is provided by the presence of neutrophil
products, such as elastase, in the tracheal fluid
of infants with CLD when compared with
infants with RDS and controls.2 5 6

Interleukin-8 (IL-8) is a potent neutrophil
chemoattractant,7 8 promotes neutrophil de-
granulation,8-'0 and induces a weak but rapid
respiratory burst in neutrophils.8 10 IL-8 is
increased in acute lung injury, including in
adult RDSII-13 as well as in idiopathic
pulmonary fibrosis.'4 Furthermore, hyperoxia,
to which ventilated preterm infants are fre-
quently exposed, has been shown to result in a
four-fold increase in IL-8 gene expression in
monocytes when compared with normoxia.15

Recruitment of neutrophils to the lung is
thought to occur via interactions occurring
between adhesion molecules on the surfaces
of endothelial cells and neutrophils.16 17
Intercellular adhesion molecule-i (ICAMs1,
CD54), a member of the immunoglobulin
supergene family, mediates migration of
neutrophils to the extracellular tissues from
postcapillary venules'8 19 via its ligands Mac-i
(CD1 lb/CD18) and lymphocyte function
associated antigen-1, LFA-1 (CD 1 1a/CD 18).
A soluble form of ICAM-1 (sICAM) has been
detected in human serum20 and may be useful
in monitoring inflammatory disorders.2'
sICAM is increased in many inflammatory
disorders, including idiopathic pulmonary
fibrosis,22 pulmonary sarcoidosis,22 rheuma-
toid arthritis,23 and scleroderma.24 sICAM
may, therefore, reflect persistent inflammation
in these disorders.

Because persistence of neutrophils in the
tracheal fluid of preterm infants is associated
with CLD, and because IL-8 is a potent
neutrophil chemotactic factor, we wanted to
ascertain if IL-8 was increased in the broncho-
alveolar lavage fluid and serum obtained from
preterm infants who developed CLD, com-
pared with preterm infants who recovered from
RDS and infants who were ventilated for non-
respiratory reasons. We also measured neutro-
phils and other elements of neutrophil
recruitment and activation, including sICAM
and neutrophil elastase.

Methods
Ventilated infants admitted to the regional
neonatal intensive care unit at Hammersmith
Hospital were recruited for the study. Three
groups of infants were studied: (a) infants who
required mechanical ventilation for RDS and
who subsequently developed CLD - in whom
a retrospective diagnosis was made on the basis
of oxygen dependency at 28 days of age and
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who had radiological changes of CLD25; (b)
infants who received mechanical ventilation for
RDS who subsequently recovered and were
nursed in air by 28 days of age; (c) control
infants who received mechanical ventilation for
non-respiratory reasons (including surgery and
muscular diseases) and who were nursed in air
by 28 days of age. Infants of mothers who
had either infection or prolonged rupture of
membranes (of greater than 48 hours) were
excluded as were infants with sepsis verified by
positive blood cultures at birth. Informed
consent was obtained from the parents and the
study was approved by the local hospital ethics
committee.

BRONCHOALVEOLAR LAVAGE
Each intubated infant receives tracheal suc-
tioning every four to six hours at our centre.
Bronchoalveolar lavage was performed at the
time of clinically indicated tracheal suctioning
using the method described before.26 Briefly,
with the baby lying supine with the head
turned to the left, a FG 5 catheter was
advanced through the end porthole of the
endotracheal tube until resistance was felt.
This method permitted partial ventilation of
the infant as disconnection from the ventilator
was unnecessary. Two aliquots of 1 ml/kg
(maximum 2 ml) of saline were instilled.
Immediately after instillation after two to three
ventilator cycles, a suction pressure of 50 mm
Hg was applied to the catheter and the
returned bronchoalveolar lavage fluid (here-
after also referred to as lavage fluid) collected
in a suction 'trap'. Additional oxygen was
given to maintain an oxygen saturation, as
measured by an oximeter at 90-95%. Infants
were lavaged twice weekly for three weeks or
until extubation, whichever occurred earlier.

SERUM SAMPLES
A blood sample (0 5-1 -0 ml) was obtained at
the time of clinically indicated investigations,
and the serum separated and stored at -70°C
until further analysis.

CELL COUNTS
Total lavage fluid returned was recorded and
the total cell count estimated with a haemocy-
tometer. A cytospin slide was made from 50 ,u
of lavage fluid centrifuged at 600 rpm for six
minutes (Shandon 3, Shandon Products Ltd,
Cheshire), fixed in methanol, and stained with
Diff-Quick (Merz and Dade AG, Dudingen,
Switzerland). A differential cell count was
obtained by counting at least 300 cells on each
cytospin by the same observer. The remainder
of the sample was centrifuged at 400Xg, for 10
minutes at room temperature. The super-
natant fluid was stored at -70°C until further
analysis.

INTERLEUKIN-8 AND SICAM ELISA
IL-8 and sICAM were measured by commer-
cially available enzyme linked immunosorbent

assay (ELISA) kits (R&D Quantikine Human
IL-8 D8000, Minneapolis, Minnesota, USA
and BBE 1/2 sICAM ELISA version 2, British
Biotechnology Products Ltd, Oxford). For the
sICAM ELISA an internal control of purified
soluble form of recombinant ICAM- 1 was
provided and was detected within the ranges
given in each experiment. Each sample, in each
ELISA, was measured in duplicate.

ELASTASE ELISA
Elastase was measured as a complex with
oxl-antitrypsin.The assay used was a modifica-
tion of the established neutrophil elastase
ELISA27 28: 96-well microtitre plates (Greiner
Laboratories Ltd) were coated overnight at
room temperature with sheep polyclonal anti-
human elastase antibodies (The Binding Site
Ltd, Birmingham) diluted 1 in 1000 in 50 mM
carbonate bicarbonate buffer (pH 9 6). The
plates were washed thoroughly with phosphate
buffered saline containing 0 5% tween 20
(PBS-tween). Non-specific sites were blocked
by incubating the plates for 30 minutes in 1%
bovine serum albumin (BSA) (Sigma
Chemical Co, St Louis, USA). After washing,
the plates were loaded with lavage fluid
samples and elastase standards of known con-
centrations and incubated for two hours at
room temperature. After washing with PBS-
tween the second antibody, a sheep polyclonal
anti-human ax.-antitrypsin peroxidase con-
jugate (The Binding Site Ltd), was diluted 1 in
2000 with PBS-tween and loaded on to the
plate and incubated at room temperature for
one hour. After washing the plate with
PBS-tween 0-2 mg/ml of the enzyme substrate
o-phenylenediamine dihydrochloride (Sigma
Chemical Co) and 0-02% hydrogen peroxide
in citric acid buffer (pH 5-0) were added. After
20 minutes of incubation at room temperature
in the dark for colour development, the reac-
tion was terminated with 2 M sulphuric acid
and absorbance measured at 490 nm spectro-
scopically. Concentration of elastase in lavage
fluid was estimated against the standards. All
samples were measured in duplicate.

EPITHELIAL LINING FLUID
The concentration of serum urea was
measured using a urease method in a
Technicon RA-XT discretionary analyser
(Technicon Instruments Corp, Basingstoke).
Urea concentration in lavage fluid was
measured on the same analyser at an increased
sensitivity whereby a linear dynamic range was
achieved over 0-04-6-0 mmol/l. The epithelial
lining fluid was estimated by urea dilution:
epithelial lining fluid volume (per ml lavage
fluid) =lavage fluid urea/serum urea.26

STATISTICS
Mean values for volume of lavage fluid instilled
and recovered were compared between groups
by one way analysis of variance (ANOVA). For
all other experiments median values were used.
Neutrophils were expressed as 109~/1 of lavage
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Table 1 Median (range) patient data

Group Number Gestation (weeks) Birthweight (g)

Chronic lung disease 9 25 (24-29) 820 (570-970)
Respiratory distress syndrome 7 28 (28-33) 1110 (840-2130)
Controls 4 38 (31-40) 2690 (1380-3240)

fluid and the concentrations of IL-8, sICAM,
and elastase in lavage fluid expressed per ml of
epithelial lining fluid. The non-parametric
Kruskal-Wallis test was used to compare
multiple groups and the Mann-Whitney U-test
was used to compare two groups. A result was
considered significant if p,<005.

Results
The patient data are shown in table 1. Twenty
babies requiring mechanical ventilation were
entered in the study. Of 16 with respiratory
failure, nine (five male, four female) sub-
sequently developed CLD and seven (two
male, five female) recovered from RDS. Four
control infants (two male, two female) received
mechanical ventilation for non-respiratory
reasons including one for magnetic resonance
imaging, two for congenital muscular dys-
trophy, and one perioperatively for gastro-
schisis. Mothers who had received antenatal
dexamethasone numbered six out of nine
among the CLD group, three of seven among
the RDS group, and one out of four among the
control infants. When the gestational age and
birthweight were compared between the
groups, a difference was observed between the
CLD and RDS groups (gestation p<0 01;
birthweight p<0 05), between the CLD and
control groups (gestation p<0-01; birthweight
p<00l), and between the RDS and control
groups (gestation p<005; birthweight p<0O05).
The mean lavage fluid instilled and

recovered is shown in table 2. Significantly less
fluid was recovered from the control infants
when compared with either the CLD
(p<0 005) or RDS (p<0005) groups.

All infants in the CLD and RDS groups
had received surfactant (Curosurf, Serono
Laboratories), as part of their treatment. In all
cases the first bronchoalveolar lavage was
performed after the second oftwo doses of sur-
factant. Two infants in the CLD group died at
the age of 6 and 9 weeks from respiratory
failure and necrotising enterocolitis, respec-
tively. On several occasions during the study
period, infants were clinically suspected of
sepsis but only one infant in the CLD group
had a blood culture positive for Pseudomonas
aeruginosa, from 16 to 26 days of age.

In infants with CIID the initial neutrophil
count of 1-0X109/l increased to 1*7X109/l on
day 10, and decreased to 0*6X109/l at 21 days
of age (fig IA). In contrast, in the infants with
RDS the initial neutrophil count of 1*5X 109/1
decreased to 0-08x109~/l by 10 days of age.
In the control infants the initial neutrophil
count was 1-2x109~/l but remained between
04O*S*6X1O09/1 thereafter up to 21 days of age.

In infants with CLD the IL-8 concentration
in lavage fluid increased from 8-0 ng/ml on day
1 of age, to 109 ng/ml by 10 days of age prior

to decreasing to 27 ng/ml by 14 days of age (fig
1B). In the RDS group the initial lavage fluid
IL-8 concentration increased from 11 1 to 80
ng/ml by 4 days of age, before decreasing to
13-6 ng/ml thereafter. By comparison, in the
control group the initial lavage fluid IL-8 con-
centration of 44 ng/ml decreased gradually to
20-4 ng/ml by 17 days of age.

In the CLD group sICAM in lavage fluid
was 0-5 ,ug/ml on day 1 of age, increased to 24
,ug/ml by 7 days of age, and decreased gradu-
ally to 5-6 ,ug/ml by 17 days of age (fig 1C). In
infants with RDS sICAM in lavage fluid was
0-4 jig/ml on day 1, increased to 6-9 ,ug/ml on
day 7, and decreased to 1 8 ,ug/ml on day 10.
By contrast, in the control infants the sICAM
concentration in lavage fluid remained
between 0-6 and 1-6 ptg/ml during the first 21
days of life.
The lavage fluid elastase concentration in

infants with CLD was 2-3 ,ug/ml on day 1,
increased to 6-9 jig/ml on day 10, and gradu-
ally decreased to 1-4 ,ug/ml by day 24 (fig 1D).
In the RDS infants elastase in lavage fluid was
2-9 ,ug/ml on day 1, increased to a maximum of
9-6 ,ug/ml on day 4, and decreased rapidly to
1 0 ,ug/ml by day 10. In contrast, in the control
infants the initial lavage fluid elastase concen-
tration of 2-3 jig/ml increased to 4-4 ,ug/ml on
day 4, before decreasing to 0 9 pug/ml on day
10.
The serum IL-8 concentration in the CLD

group was 247 pg/ml on day 1 and gradually
decreased to 68 pg/ml by day 21 (fig 2). In the
RDS group the serum IL-8 concentration was
192 pg/ml on day 1, and, as in the CLD group,
decreased gradually to 139 pg/ml by 10 days of
age. By contrast, in the control group the
serum IL-8 was persistently between 50-60
pg/ml during the first 21 days of life.

DAY 10 DATA
As each baby had his or her own time course of
increased neutrophils, IL-8, sICAM, and elas-
tase expression in bronchoalveolar lavage fluid,
we looked at the cross-sectional data for the
above indices for babies breathing oxygen at 28
days of age and those breathing air at 28 days
of age to determine if inflammation persisted
in those babies who developed CLD when
compared with those who did not, and if these
indices could be used as predictors for the
development of CLD at 10 days of age.
The concentrations of neutrophils, IL-8,

sICAM, elastase in lavage fluid and serum
IL-8 at 10 days of age, in babies who were sub-
sequently oxygen dependent (CLD) or nursed
in air (no CLD) at 28 days of age are shown in

Table 2 Mean (SEM) bronchoalveolar lavage volumes

CLD RDS Controls

Number 65 16 12
Fluid instilled (ml) 1-6 (0 03) 2-1 (0 20) 3-5 (0-12)
Bronchoalveolar lavage

fluid recovered (ml) 1 0 (0 04) 1-2 (0 07) 1-3 (0-17)
Fluid recovered (O/ of

fluid instilled) 64 (0 02) 59 (0 04) 36 (0 04)

There was a difference in fluid recovered (%/) between the
CLD and control groups (p<0 005) and between the RDS
and control groups (p<0 005).
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Figure 1 Time course of (A) neutrophil counts, (B) IL-8, (C) sICAM, and (D) elastase concentrations in
bronchoalveolar lavage fluid obtainedfrom the CLD, RDS, and control groups. Median values are shown. Chronic lung
disease (CLD) n=9, respiratory distress syndrome (RDS) n= 7, and controls n =4. ELF=epithelial lining
fluid.*=p<O.OS0 when CLD group was compared with RDS groups.

fig 3. Significant differences between these
two groups at 10 days of age were seen for
IL-8 (p<0-01), sICAM (p=005), elastase
(p<0-05) and neutrophils (p<0-05) in lavage
fluid but not for serum IL-8. When the results
at 10 days of age from infants who developed
CL-D were compared with results from infants
who recovered for RDS, a significant increase
was noted for IL-8 (p<0-05) (fig 1B) and
neutrophils in lavage fluid (p<0-05) (fig 1A) in
the CLD group.

Discussion
We have shown that markers of inflammation,
namely interleukin-8, soluble ICAM, neu-
trophil elastase and neutrophils in bronchoalve-
olar lavage fluid were all increased in infants
who developed CL-D when compared with
infants with RDS or controls. These differences
in neutrophils, IL-8, and sICAM in lavage fluid
were most pronounced at 10 days of age when
babies who developed CLD were compared
with those who did not (fig 3). Furthermore,
although the numbers were small, a significant

increase was observed for IL-8 and neutrophils
in lavage fluid, obtained at 10 days of age, in
infants who developed CLD when compared
with infants who recovered from RDS (figs 1A
and B). This raises the possibility that measure-
ment of these indices at 10 days of age may
predict those babies who subsequently develop
CLD. This may be of importance in selecting
patients who may benefit from treatment such
as corticosteroids which are thought to be
more beneficial if given early.29 Alternatively,
measurement of markers of inflammation in
lavage fluid at 10 days of age may be used to
assess the response to therapeutic manoeuvres
instituted during the first few days of life.

In infants with CLID IL-8 in lavage fluid
reached maximum concentration by 10 days of
age. The importance of IL-8 as a contributor
to lung inflammation, is further borne out by
the low concentration of IL-8 detected in
lavage fluid obtained from control infants and
the rapid return to low concentrations by 7-10
days of age in infants with simple RDS. There
was no obvious temporal association between
neutrophils and IL-8 concentration in lavage
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Figure 2 Serum IL-8 concentrations (median value)
shown in the CLD, RDS, and control groups.

fluid. To demonstrate such a relation it would
probably be necessary to obtain more frequent
lavages (perhaps daily) than we had in this
study. Such a relation has been demonstrated
for idiopathic pulmonary fibrosis14 but this is a
more slowly progressive disease than CLD
where the pulmonary inflammation is much
more dynamic and rapidly changing.

IL-8 was increased in other models of acute
long injury including the adult RDS1l-13 and
idiopathic pulmonary fibrosis.'4 The import-
ance of IL-8 in pulmonary inflammation was
demonstrated in reperfusion lung injury in
rabbits when lungs were rendered ischaemic by
tying the pulmonary arteries for five hours.
Anti-IL-8 antibodies given immediately before
reperfusion prevented the increase in IL-8 and
neutrophil numbers in lavage fluid, and also
the disruption of the lung architecture.30 IL-8
may have a similar role in infants with CLD as
pathologically this disease is also characterised

by persistent neutrophil influx2 and destruc-
tion of lung architecture.31
The serum IL-8 results differed from IL-8

results in lavage fluid, in that high concentra-
tions of IL-8 in serum were detected on the
first day of life in both CLD and RDS patients.
Previous workers have demonstrated higher
serum IL-8 concentrations in infants born
to mothers with histological evidence of
chorioamnionitis than in those with normal
placentas.32 33 In this study we rigorously
excluded infants with infection or those born
to mothers with prolonged rupture of
membranes or suspected infection. We specu-
late that the initial high serum IL-8 may reflect
perinatal events and may provide a trigger for
the early pulmonary inflammation. As the
serum IL-8 results were similar in the CLD
and RDS groups, it is unlikely that increased
serum IL-8 was sufficient to contribute to the
persistent changes observed in CLD babies.

In addition to identifying increased IL-8 in
lavage fluid, this study provided evidence that
the sICAM concentration in lavage fluid was
much greater in infants with CLD than in
either the RDS or control groups. This differ-
ence was also most pronounced by 10 days of
age. The recruitment of neutrophils to the lung
is thought to occur via a series of complex
interactions between the adhesion molecules
on the surfaces of endothelial cells and neutro-
phils.16 17 Interactions between intercellular
adhesion molecule-i (ICAM-1) and the P2-
integrins, and Mac-i (CD1ia/CD18) on
neutrophils are thought to lead to migration of
neutrophils from within postcapillary venules
to the extracellular matrix.'8 19 It is difficult to
obtain lung biopsy specimens from sick, venti-
lated preterm babies and, therefore, to deter-
mine the expression ofICAM-1 on endothelial
and epithelial cells. Thus measurement of
sICAM in lavage fluid may provide the best
reflection of neutrophil recruitment to the lung
of babies who develop CLD.
The results for the IL-8 and sICAM in

lavage fluid were supported by the high
neutrophil counts in lavage fluid obtained from
the CLD group. Neutrophils were high in the
first lavage samples we obtained from infants
with CLD and RDS. This does not contradict

BALF neutrophils BALF IL-8 BALF sICAM BALF elastase Serum IL-8

CLD No CLD CLD No CLD CLD No CLD CLD No CLD CLD No CLD
5 200 40- 30- * 250

"1 150] | 30] 200
50 200° °20- ~~150 o03 -0*] 8 100 * dW ]^io20 *a

2 100
0 0 o ~ ~~~~~~~~~~~~~~~ 10 0

1 5 10
0 8 0J 0 00 J *

p<0:05 p<0-01 p=0.05 p<0-05 p=NS
Figure 3 Neutrophils, IL-8, sICAM and elastase concentrations in bronchoalveolar lavage fluid, and IL-8 concentration
in serum at 10 days of age in infants with CLD and without CLD (RDS and controls). Concentrations are in million/ml
for neutrophils, ng/mlfor IL-8 in lavage fluid, ,g/mlfor sICAM and elastase in lavage fluid, and pg/mlfor serum IL-8.
Infants with chronic lung disease (CLD) shown by closed circles, with respiratory distress syndrome (RDS) by open circles,
and control infants by shaded circles.
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Ogden's2 or Arnon's3 observations, that
neutrophils are low at birth and increase to a
maximum by 1-2 days of age, as we obtained
our first lavage sample between 24 and 36
hours of age. In the present study the cell
counts were an order of magnitude higher than
those obtained by either Ogden2 or Arnon,3
probably because we did not filter our lavage
fluid through sterile gauze, in order to
maximise the recovery of cells. We were also
concerned that filtering the lavage fluid might
result in loss of certain cell types, particularly
the inherently adherent macrophages. Mucus
was not a problem and in only four from 93
bronchoalveolar lavage samples was a total cell
count not possible due to excessive mucus.

Elastase in lavage fluid from babies with
CLD was maximal by 10 days of age, before
decreasing gradually over the following two
weeks (fig ID). In the RDS group elastase in
lavage fluid was maximum at day 4 of age and
by day 10 had rapidly decreased to concentra-
tions seen in the control infants. Imbalance
between anti-proteinases and proteolytic
enzymes in the lung has been documented in
the past by several workers in infants who
develop CLD when compared with those who
do not.2 5 6 This raises the possibility that the
imbalance was minimal or rapidly redressed in
those babies with RDS, whereas in infants with
CLD it might persist for several weeks.

In this study we were unable to demonstrate
any temporal association between clinical indi-
cators of severity, including inspired oxygen
concentration, ventilatory requirements
including ventilation days required, white cell
counts, or C-reactive protein, and the markers
of inflammation in lavage fluid. Neither were
we able to demonstrate an association between
neutrophil counts and IL-8, sICAM, or
elastase in lavage fluid. To demonstrate such
associations between inflammatory markers it
is likely that more frequent lavage and a larger
number of infants would be required.
CLD is much more common in those infants

with immature lungs - that is, those of
extremely low birthweight (- 1000 g). It is
therefore not surprising that a significant differ-
ence was observed in gestation and birthweight
between the CLD group and the RDS and con-
trol groups. Previous studies examining more
mature babies, however, also observed that
neutrophilia in lavage fluid was associated with
the development of CLD.2 It will nevertheless
be important, although difficult, to study babies
of similar gestation and birthweight who
develop CLD or recover from RDS.
The importance of selecting a denominator

for epithelial lining fluid estimation was high-
lighted in this study by the fact that less lavage
fluid was recovered from control infants than
from either the CID or RDS groups (table 2).
We have estimated the volume of epithelial
lining fluid using the urea dilution method. It
has been suggested from bronchoalveolar
lavage of adults at bronchoscopy that passive
diffusion of urea to the lung from blood during
the lavage process may underestimate epithe-
lial lining fluid.34 However, the dwell time
during bronchoalveolar lavage of adults at

bronchoscopy is much longer than the few
seconds necessary to perform a 1-2 ml lavage
of premature infants. It is thus unlikely that
appreciable passive diffusion of urea occurs
from the blood to lavage fluid during this time.
Our group has already compared the first and
second aliquots recovered after broncho-
alveolar lavage of preterm ventilated infants
and found no difference in the epithelial lining
fluid estimated by urea dilution between the
two aliquots.26

In summary markers of inflammation -
namely, neutrophils, IL-8 sICAM, and elas-
tase - were increased in bronchoalveolar lavage
fluid at 10 days of age in infants subsequently
defined as having CLD, on the basis that they
were breathing oxygen at 28 days of age, when
compared with infants without CLD who were
breathing air at 28 days of age (RDS and
control groups). By measuring these indices at
10 days of age in lavage fluid, it may be
possible to identify babies who subsequently
develop CILD and therefore benefit from early
treatment with agents such as corticosteroids.
More importantly, these measurements at 10
days of age in lavage fluid may be used to
assess the response to therapy started during
the first few days of life. Our observations
might also shed light on the mechanisms
underlying this important disease.
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