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Most data concerning immunopathogenetic mechanisms involved in respi- 
ratory syncytial virus (RSV) infection are derived from animal studies. In 
infants with RSV bronchiolitis the target organ i.e. the airway is hard to ex- 
plore. We looked for specific alterations in peripheral blood lymphocyte 
subpopulations in infants hospitalized for RSV bronchiolitis. Flow cyto- 
metric analysis with a large panel of monoclonals was performed on pe- 
ripheral blood lymphocytes in thirty-two infants (mean age: 4.9 months) 
admitted for RSV bronchiolitis. Data collected on admission were com- 
pared with age-matched control values and also with results obtained at the 
end of the first week of hospitalization. Differences between age-groups 
(older or younger than 4 months) and between clinical subgroups (clinical 
severity score more or less than 6 )  were looked for. In the group of infants 
as a whole, regardless of age and clinical score the number of CD4+ cells 
on admission was significantly elevated compared to normal values for age 
(p < .Owl) including a high fraction of the naive suppressor-inducer sub- 
population (CD4+/CD45RA+) and a low fraction of the reciprocal memory 
helper-inducer subpopulation (CD4+/CD29+). Within the CD8+ cell popu- 
lation the number of T cells with cytotoxic activity (CD8+/S6Fl+) was sig- 
nificantly elevated (p e ,0001) as were other types of cytotoxic cells. A 
significant decrease (p < . 0001) in the proportion of the precursor/suppres- 
sor-effector subpopulation (CD8+/S6F1-) was seen. Absolute numbers and 
percentages of CD19+ B cells were significantly elevated (p<.OOOl) with a 
significant increase in the CD5+ subfraction (pe.0001) as well as in the 
CD 1 O+ subfraction (pe.0001). In the older age group immunophenotypic 
cytotoxicity was more pronounced with increased clinical score. During re- 
covery the CD45RA+:CD29+ ratio tended to normalize within the CD4+ T 
cells. Within the B lymphocyte subsets significant increase in the CDl9+/ 
CD5+ fraction (p c .05) was seen. We conclude that there are significant 
changes in the number of peripheral blood lymphocyte subsets in infants 
with RSV bronchiolitis as compared to age-related controls. We hope that 
present data could be useful in further exploration of RSV immunology in 
humans. A possible link between RSV bronchiolitis and the subsequent de- 
velopment of atopy is mentioned. 
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The immune response to respiratory syncytial virus 
infections has been studied for many years. Cell- 
mediated immunity to RSV has recently been evalu- 
ated in animal models and in vitro cell culture sys- 
tems. However, evidence that T cells play an impor- 
tant role in the pathogenesis of RSV-induced disease 
is based almost exclusively on data from experi- 
mentally infected animals (1). Only scant data exists 
about the role of different inflammatory cell types in 
the immune process of acute bronchiolitis in hu- 

mans. Recently, Everard et al. (2) challenged the an- 
imal concept and the major role of lymphocyte me- 
diated cytotoxicity in the pathology of RSV bron- 
chiolitis in infants. Their results suggest that neu- 
trophils rather than lymphocytes predominantly 
contribute to the cellular response in the airway of 
these RSV-infected infants. 

The need for invasive techniques to obtain infor- 
mation on the mucosal inflammatory process in the 
airway following RSV infection prohibits large 
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scale studies in infants. However, in asthma, a dis- 
ease believed to be the result of a specialised form 
of cell-mediated immunity mainly restricted to the 
airway, specific patterns of T lymphocyte activation 
in peripheral blood are described both in adults (3) 
and in infants (4). We therefore decided to study the 
cellular immune response in the peripheral blood of 
infants with RSV infection in order to provide addi- 
tional data on the RSV immunological response in 
humans. 

Lymphocyte cell populations in peripheral blood 
samples of infants hospitalised with acute RSV 
bronchiolitis were analysed. 

Materials and methods 
Study population 
We studied 32 infants with the classical clinical fea- 
tures of acute bronchiolitis (5) admitted to our hos- 
pital during one winter epidemic (1994-1995). 
Mean age was 4.9 months (range 1-12 months). 
Nineteen infants were younger than four months of 
age. Family history revealed at least one atopic par- 
ent in 12 cases. 

Symptoms at the time of admission and daily dur- 
ing the hospital stay were assessed by a clinical 
scoring system using a scale from 0 to 12 (6). 

Treatment varied according to disease severity. 
Adequate fluid intake was assured. In 26 patients, 
oxygen was administered via a head box. No infant 
needed mechanical ventilation. All infants received 
nebulised salbutamol and ipratropium bromide. In 
the case of a clinical score of 6 or more, intravenous 
hydrocortisone was given. Ribavirin was not admin- 
istered. 

Methods 

On admission nasopharyngeal secretions, for RSV 
antigen detection by direct immunofluorescence (7) 
were obtained in all 32 patients. In 19 patients RSV 
antigen detection was repeated one week after ad- 
mission. 

Peripheral blood samples were taken on admis- 
sion and at the end of the first week of hospitalisa- 
tion for leucocyte count, differential analysis, CRP, 
total IgE and electrolytes. Parental consent was ob- 
tained. 

For lymphocyte phenotyping all samples were 
prepared immediately on a Q-prep workstation 
(Coulter Corp., Hialeah, Fla.) according to the man- 
ufacturer's recommendations. Flow cytometric 
analysis was done within 24 hours on an Epics Pro- 
file I1 flow cytometer (Coulter), using a two-colour 
immunofluorescent method with fluorescein isothi- 
ocyanate (FITC) and phycoerythrin (PE) fluorescent 
staining on gated lymphocytes (10,000 total events). 
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Mouse IgG-isotype controls (FITC/PE) were used 
to exclude non-specific binding and autofluores- 
cence. Purity of the gated lymphocytes was evaluat- 
ed using a dual-colour combination of CD45/CD 14. 

Monoclonal antibodies (Table 1) were purchased 
from Coulter, except for CD57 and CD16 (Becton 
Dickinson Immunocytometry Systems Cockeys- 
ville, Md.). Normal values for lymphocyte subpopu- 
lations were those routinely used in our laboratory. 
These data were derived from age-matched controls 
from our own study (8), verified and completed with 
data from literature (9, 10). 

Statistical analysis 

Because distributions were asymmetric for most of 
the lymphocyte subsets, data were analysed by non- 
parametric statistical methods. In order to test the 
difference between the median of the normal popu- 
lation and the RSV population the one sample sign 
test was used. 

Comparison of the clinical subgroups and of the 
different age groups was by the Mann-Whitney two 
sample (non-matched) test. 

Comparison of the data obtained at admission and 
at the end of the first week after admission was by 
the Wilcoxon test for matched pairs. 

Results 

On admission the clinical score ranged from 0 to 5 
in eighteen (subgroup I, mean age: 3.4 months) and 
from 6 to 12 in fourteen infants (subgroup 11, mean 

Table 1. Panel of monoclonal antibodies for defining lymphocyte subpopulations 
~ 

CD" Positivity on peripheral blood lymphocytes 

CD3 
CD4 
CD4/CD45RAt 
CD4/CD29t 
CD8 
CD8/S6F1 t 

CD3/CD16+ CD56t 
CDZ/CD57+ 

CD19/CD5t  
CD19/CD1 O t  

Others CDZ-/CD57+ 
CD3-/CD16t C D 5 6 t  
CD57 

CD8/S6F1- 

B cells CD19  

CD25  
HLA DR 

Tcells CD2 

antigen 
*: Cluster of differentiation. 

all Tcells 
mature T cells 
helper T cells 
naive, suppressor-inducer T cells 
memoty, helper-inducer T cells 
cytotoxic & suppressor T cells 
cytotoxic-effector T cells 
precursor/suppressor-effector T cells 
Tcells with natural killer (NK) activity 
cytotoxic T cells with low NK cell activity 
all B cells 
mature B cells 
subpopulation of precursor B cells 
non-T cytotoxic cells 
non-T natural killer cells 
subpopulation of NK cells, subpopulation of T 
cells, some B cells 
activated T and B cells, interleukin-2 receptor 
activated T and B cells, class II histocornpatability 
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age: 5.8 months). No difference in the family history 
of atopy was seen between subgroup I and 11. At the 
end of the first week of hospitalisation all infants 
had a score below 7. 

All 32 infants had positive RSV antigen nasopha- 
ryngeal secretions on admission. Only one out of 19 
infants, in whom a control test for RSV antigen de- 
tection was performed after one week, was still pos- 
itive. 

Results of blood analyses on admission are shown 
in Table 2 and compared with the normal values. 
The median white blood cell count was 11.800/mm3 
(range, 8.3-14.4), not significantly different from 
controls. Total lymphocyte counts were significantly 
elevated (p<.OOOl) with an increase of total numbers 
of CD3+ cells (p<.OOOl) due to a significantly high- 
er number of CD4+ cells (p<.OOol) and an elevated 
number of CD8+ cells (p< .005). The CD4:CDS ra- 
tios were also significantly elevated (p<.OOOl). In 
comparison to literature data in both adults (11) and 
children (lo), the suppressor-inducer subpopulation 
(CD4+/CD45RA+) within the CD4+ cell population 
was significantly high (p<.OOO 1) and the helper-in- 
ducer subpopulation (CD4+/CD29+) was signifi- 
cantly low with a median CD45RA+:CD29+ ratio of 
4.99 (range, 3.38-9.02). The percentages of CD4+ T 
lymphocytes expressing the activation markers 
CD25 and HLA-DR were 4.6% and 2.3% respec- 
tively. Peripheral cytotoxicity, expressed by CD24 
CD57+, CD3-/CD16+CD56+ and CD57+ cells was 
elevated in all the infants regardless of age and clini- 
cal score. In comparison with our own data on day 5 
after birth (8), determination of CD8+ subsets re- 
vealed a significantly higher fraction of CD8+/ 
S6F1+ cells (cytotoxic T lymphocytes) (p<.OOOl) 
and a significantly lower fraction of CD8+/S6Fl- 
cells (precursor/suppressor-effector T cells) 
(p<.OOOl). Absolute numbers and percentages of B 
cells (CD19+) were significantly elevated 
(pe.0001). In the CD19+ cell population the CD5+ 
and CD10+ subsets were increased (p<.OOOl). In 
healthy adults CD19+/CD5+ cells account for < 2% 
of the total number of lymphocytes (1 1). When both 
clinical subgroups were compared, cytotoxicity was 
highest in subgroup 11. Percentages of CD57+ (me- 
dian: 1.1% v 0.3%, p<.05), CD2+/CD57+ (median: 
0.3% v 0.1%, pe.05) CD3-/CD16+CD56+ (median: 
8.3% v 4.7% p<.05) and of CD8+/S6Fl+ cells (me- 
dian: 14.5% v 11.996, p<.05) were significantly 
higher in subgroup I1 than in subgroup I. In the older 
age group (> 4 months of age) percentages of CD2+/ 
CD57+ (median: 1.5% v 0.1 %, p<.05) and of CD8+/ 
S6F1+ cells (median: 16.6% v 11%, p<.05) were 
significantly higher in subgroup 11. In the younger 
age group (e 4 months of age) percentages of CD34 
CD16+CD56+ cells (median: 10.9% v 4.6%, 
p<.005) were also significantly higher in subgroup 

II. No other significant differences could be seen be- 
tween the clinical subgroups. In infants under 4 
months of age the total number of CD3+ cells was 
significantly higher in than in infants above 4 
months of age (median: 4.85 v 3.85, p<.Ol). The dif- 
ferences were mainly due to a greater elevation in 
CD4+ cells (median: 3.98 v 2.76, p<.025). The per- 
centage of CD2+/CD57+ cells was significantly 
lower in the younger age-group (median: 0.1% v 
0.6%, p<.025). 

Results of blood analysis performed at the end of 
the first week are compared to those on admission in 
Table 3 .  A significant decrease (pc.025) in total leu- 
cocyte count was seen. Percentages of CD3+ cells 
were decreased (p<.05) with a decrease in both the 
percentage (p<.Ol) and the total number of CD4+ 
cells (pe.05). The CD4:CDS ratio was only slightly 
decreased. Within the CD4+ cell population a sig- 
nificant decrease (p.<OOl) of the suppressor-inducer 

Table 2. Absolute counts and percentages of lymphocytes and lymphocyte subsets in 
infants with RSV bmnchiolitis on the day of admission. Comparison with control data 

Controls RSV bronchiolitis pvalue 
on admission 

- 
65.5 (52-75.5) 
6.29 (5.34-7.68) 
69.6 (58.1-77.2) 
4.43 (3.44-5.55) 
0.5 (0.2-0.8) 
49.5 (41-46) 
3.53 (2.53-4.22) 

Lymphocytes 1%) 47 (3559) 

CD3t (%) 64 (58-67) 

CD3t/CD16tCD56+ (%) 01. (0.14.2) 
CD4t (%) 41 (3&50) 

CD&/CD45RAt 
Absolute count 0.87 (0.2E-3.38) 
(%CD&) 66.6 (33.9-82.8) 
CD4t/CD29t 
Absolute count 0.39 (0.224.90) 

CD45RAt:CD29t ratio 2.25 
CD&/HLA DRt (%) 
CD4+/CD2% (%) 
CD8t (%) 21 (18-25) 
Absolute count 0.9 (0.8-1 2) 
CD&t/SGFl t (%) 5.3 (3.847) 
CD8t/S6FI- (%) 14.9 (11.W8.7) 
CD8/HLA DRt (%) 
CD8/CD25t (%) 
CD4t:CD8t ratio 1.9 (1 5 2 . 9 )  
co19t 1%) 6 (1 .4-I 0.4) 
Absolute count 0.21 (0.060.43) 
CDl%/CD5t(%) 0.6 (0.3-1.1) 
CDlrst(%) 0.3 (0.2-0.5) 
CDZt/CD57t(%) 0.1 (0.0-0.1) 

Absolute count 4.1 (2.7-5.4) 

Absolute count 2.2 (1.7-3.6) 

Absolute count 2.2 (1.7-2.8) 

(%CD4t) 29.6 (12.1-51 3) 

CD2-/CD57+ (%) 0.1 (O.W.1) 
CD3-/CD16tCD56t (%) 4.8 (2.3-7.0) 
CD57t (%) 0.1 (0.1-0.3) 

3.08 (0.98-6.78) 
88.7 (70.3-96.3) 

0.58 (0.08-1.46) 
17.5 (2.7-42) 

2.3 (0.2-4.6) 
4.6 (3.9-5.2) 
17.4(13.8-19.4) 
1.06 (0.78-1.42) 

2.1 (1 .&3,1) 

0.4 (0.24.6) 

21.7 (13.4-27.6) 
1.21 (0.8-1.85) 
5.9 (3.3-10.8) 
4.5 (1.5-6.9) 
0.2 (0.146) 
0.3 (0.14.4) 

4.99 (3.38-9.02) 

14.4 (1 2-1 6.2) 

l(O.l-5.1) 

3.17 (2.13-3.97) 

6.9 (4.4-9.4) 
0.6 (0.3-1 5) 

< .005 
< .0001 
< NS 
< .0001 
< .0001 
< .OD5 
< .OD01 

< .wo1 
< .DO01 

NS 
< ,001 
< .0001 

< .0001 
< .005 
< .0001 
< .0001 

< .0001 
< .0001 
< .CHI01 
< .om1 
< .om1 
< NS 
< .0001 
< .05 
< .0001 

Values are median, with ranges from 25th to 75th percentiles iri parentheses. Values 
for absolute counts are expressed in the following unit of measure: (x 103/L). Per- 
centages are % of total lymphocytes, unless othetwise specified. 
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subpopulation (CD4+/CD45RA+) was seen with an 
increase in the number of CD4+/CD29+ cells. The 
CD45RA+:CD29+ ratio was significantly decreased 
(p<.05). A significant decrease (p<.025) in the 
number of CD4+/CD25+ cells was seen, without a 
significant change in the CD4+/HLADr+ fraction. 
Within the CD8+ cell population the only signifi- 
cant change was the decrease in the CD8+/S6Fl- 
subfraction (p<.05). Percentages of CD19+ cells in- 
creased significantly @<.005), without a significant 
change in the absolute count. A significant increase 
in the CD 19+/CD5+ subfraction was seen (pc.05). 
No changes were seen in the other cytotoxic lym- 
phocyte populations. When clinical subgroups were 
compared one week after admission, no significant 
difference was seen in any lymphocyte subpopula- 
tion except for the CD8+/S6F1+ cells. The percent- 
age of CD8+/S6F1+ cells was significantly higher 
in subgroup I1 (median: 16% v 11.8%, p<.02). 

On clinical improvement, CRP and total TgE con- 
centration decreased significantly (pc.005) and 
(w.05) respectively, whereas total eosinophylic 
counts increased significantly (p<.005). 

Discussion 

In this study peripheral blood lymphocyte flow cy- 
tometry was performed on infants hospitalised with 
acute RSV bronchiolitis. 

On admission, in the acute phase, absolute leuco- 
cyte counts were within the normal range for age. 
However, there was a significantly elevated lym- 
phocytosis. The high peripheral lymphocytosis was 
largely attributable to T helper (CD3+/CD4+) cells. 
T suppressor cels (CD3+/CD8+) increased only 
slightly in absolute numbers producing with an in- 
crease in the CD4+:CD8+ ratio. Similar data were 
reported by Welliver et al. (12) although they report 
a slightly higher CD8+ fraction. This finding is in 
contrast to the picture of CD8+ predominance in pe- 
ripheral blood in the acute stage of other viral infec- 
tions in humans (13, 14, 15). In experimentally in- 
fected mice (16) an increase in CD8+ cell was seen 
in the peripheral blood during the first week after in- 
oculation. CD4+ cells increased slightly with a de- 
crease in the CD4+:CD8+ ratio following an initial 
increase on day 1. 

We found a manifest rearrangement within the 
peripheral blood CD4+ and CD8+ cell populations. 
In comparison with control data (lo), there is a 
striking imbalance between the CD4+/CD45RA+ 
and the CD4+/CD29+ subpopulations. The predom- 
inance of CD4+/CD45RA+ cells during the acute 
phase of RSV infection could be due to a defect of 
this subpopulation to differentiate into CD4+/ 
CD29+ cells, a phenomenon previously believed to 
be unique to atopic diseases (10). Whether this 
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CD45RA+ predominance, seen in the acute phase of 
RSV bronchiolitis, plays a role in the introduction of 
atopic diathesis in some children can be questioned. 
In newborns the degree of immaturity of the im- 
mune system, reflected by a high number of 
CD45RA+ (naive) and a low number of CD45RO+ 
(memory) T cells, is linked to an increased allergic 
potential in the infant (17). In a recent prospective 
study, RSV bronchiolitis during infancy was postu- 
lated to be an important trigger for allergic sensitisa- 
tion and subsequent atopic diseases in childhood 
(18). 

As suggested by de Jong et al. (1 9) CD45RA+ T 
cells could further proliferate and differentiate into 
cytotoxic T lymphocytes, provided that a high den- 
sity of antigen-presenting cells are present. The sig- 
nificant increase of the cytotoxic T lymphocytes 
within the CD8+ T cells (CD8+/S6Fl+), seen in our 
study, together with the increase in other T cell pop- 
ulations and NK cells (CD57+, CD3+NK+, NK+, 
CD2-/CD57+) known to represent peripheral cyto- 

Table 3. Absolute counts and percentages of leucocytes, lymphocytes and lym- 
phocyte subsets in infants with ASV bronchiolitis on (jdrnission and after one week 

On admission After one week p value 

Leucocytes 
Absolute count 
Lymphocytes (%) 
Absolute count 
CD3t (%) 
Absolute count 
CD3t/CD16tCD%+ (%) 

Absolute count 
CD4dCD45RAt (%) 
CD4t/C029t (%) 
CD45RAt:CD29t ratio 

CD4t/HLA D R t  (%) 
CD& (%) 
Absolute count 

CD4t (%) 

CD4t/CD25t (70) 

CD&/SGFIt (Yo) 
CD&t/SGFl- (%) 
CD8t/CD25t (Yo) 

CD8t/HLA DRt (%) 
CD4t:CDb ratio 
CD19t (%) 
Absolute count 
CD19t/CD5t (%) 

CD2t/CD57t (46) 

CD3-/CD16tCD5E+ 1%) 

CDIOt (%) 

CDZ-/CD57+ (%) 

11.8 (8.3-14.4) 
65.5 (52-75.5) 
6.29 (5.34-7.68) 
69.6 (58.1-77.2) 
4.43 (3.44-5.55) 
0.5 (0.2-0.8) 

3.53 (2.5H.22) 

9 (5.512.6) 

4.6 (3.95.2) 
2.3 (0.2-46) 
17.4 (13.b19.4) 

49.5 (41-64) 

44.7 (33.3-57.7) 

4.99 (3.38-9.02) 

1.06 (0.78-1.42) 
14.4(12-16.2) 
2.1 (1.6-3.1) 
0.4 (0.2-0.6) 
1 .o (0.1-5.1) 
3.17 (2.13-3.97) 
21.7 (13.4-27.6) 
1.21 (0.80-1.85) 
5.9 (3.3-10.8) 
4.5 (1.5-6.9) 
0.2 (0.1-0.6) 
0.3 (0.1-0.4) 
6.9 (4.4-9.4) 

9.5 (7.2-13) 
65 (51-72) 
6.4 (4.02-7.27) 
62.4 (58.5-68.9) 

0.3 (0.2-0.5) 
46.1 (39.9-54.5) 
2.69 (1.74-3.52) 
38.1 (31.1-46.2) 
12 (9.7-16.4) 
3.14 (2.51-4.31) 
3.6 (3.5-4.0) 

15.4 (13.4-17.9) 
0.96 (0.69-1.18) 
13 (1 1.4-16.1) 

0.5 (0 .147)  
0.7 10.2-1 8) 
2.83 (2.37-3.87) 
23.1 (21.1-33 5) 
1.67 (0.99-2.08) 

3.8'1 (2.58-4.74) 

2.4 (0.6-3.7) 

1.7 (1.3-2.3) 

13.4 (5.7-21 5) 
6 (0.8-10.71 
0.2 (0.1-0.7) 
0.3 (0.2-0.5) 
5.5 (4.2-7.4) 

< ,025 
NS 
NS 
< .05 
NS 
NS 
< .01 
< 0 5  
< ,001 
NS 
< 05 
< 025 
NS 
NS 
NS 
NS 
< 05 
NS 
NS 
NS 
< 005 
NS 
< .05 
NS 
NS 
NS 
NS 

CD57t (%) 0.6(0.3-1.5) 0.6 (0.6-1.6) NS 

Values are median, with ranges from 25th to 75th percentiles in parentheses. Values 
for absolute cell counts are expressed in the following unit of measure (x 109/L). Per- 
centages are % of total lymphocytes NS: p > 05. 
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toxicity, support this hypothesis. The role that cyto- 
toxic T cells play in the pathogenesis of RSV infec- 
tion has been investigated in animals (20). Human 
data remains scarce. In a small number of children, 
Isaacs et al. (21) found a cell-mediated cytotoxic re- 
sponse to RSV only in the peripheral blood of in- 
fants under the age of 4 months with mild RSV in- 
fection. Chiba et al. (22) found that peripheral blood 
lymphocytes exhibited cellular cytotoxicity to RSV 
in over 65% of infants 6-24 months of age and in 
about 35% of infants under 5 months of age. 

The significant decrease of the CD8+ precursor/ 
suppressor-effector subpopulation (CDS+/S6Fl-) 
may be the phenotypic equivalent of the defect in 
histamine-induced suppressor-cell function demon- 
strated by Welliver et al. (12) in infants with RSV 
infection. In view of the growing interest in the pos- 
sible role of the CD8+ T cell in the regulation of the 
allergic immune response (23), our findings add to 
the accumulating evidence showing a possible link 
between RSV bronchiolitis and subsequent atopy 
( 18). Certainly, more prospective evaluation of the 
different clinical subgroups of RSV infection and 
the determination of different T cell subpopulations 
and cytokine production is needed. 

Although we did not rneasure antibody respon- 
ses, the significant increase of CD19+ B cells with a 
significant expansion of CD5+ and CDIO+ subsets 
may imply that there is also a humoral immune 
mechanism involved. 

During recovery, one week after admission, 
CD4+ subsets tended to normalise, reflected in a de- 
cline of the CD4+/CD45RA+ fraction and a trend to 
normalisation of the CD45RA+:CD29+ ratio. The 
increase in CD4+/CD29+ cells, representing primed 
cells, suggests memory induction after primary RSV 
infection (24), although significant differences in 
activation markers was limited to CD25 expression 
on CD4+ cells. 

The further significant increase in the CD 19+/ 
CD5+ subfraction is compatible with an ongoing 
humoral immune response, during clinical recovery. 

Steroid therapy given to all patients with more se- 
vere illness might have influenced these results, 
complicating the comparisons between admission 
and subsequent measurements. Although the study 
design did not allow us to exclude this possibility it 
seems unlikely, that steroids would have influenced 
all the lymphocyte subpopulations, resulting in the 
absence of any significant difference between clini- 
cal subgroups, except for the CD8+/S6F 1 + frac- 
tion. 

In conclusion, flow cytometric analysis on per- 
ipheral blood lymphocytes in infants hospitalised 
with acute RSV bronchiolitis shows a significant in- 
crease in CD4+ T helper cells in contrast to the 
CD8+ predominance seen in other viral infections in 

humans. One could argue that this is only a reflec- 
tion of the bronchotropic nature of the RS virus and 
that peripheral blood findings are not representative 
of the immune process at the site of infection within 
the respiratory tract. Indeed simultaneous determina- 
tion of changes in peripheral blood and respiratory 
tract samples would be needed to solve this issue. 
Nevertheless the rearrangements within the CD4+ 
and CD8+ cell populations not only suggest an in- 
crease in cytotoxicity but also imply a relationship 
between bronchiolitis in infancy and the develop- 
ment of allergic sensitisation and subsequent asth- 
matic disease. 

Although it seems rational to look for changes 
within the target organ itself, i.e. the airway, looking 
for changes at distance, i.e. peripheral blood, is 
more practical in these very sick infants. More data 
on immune parameters in infants with acute RSV 
bronchioltis are needed to further elucidate the im- 
munopathogenic mechanisms involved and confirm 
the usefulness of animal data (25). Data on peripher- 
al blood cells might help in assessing the effect of 
different treatment regimens and aid vaccine re- 
search. The comparison of data in different disease 
states might help to explain the prevalence of subse- 
quent recurrent respiratory and allergic symptoms in 
some infants following RSV infection. 
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