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Treatment of respiratory syncytial virus infection
with recombinant interferon alfa-2a
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Abstract
A prospective randomised, double blind,
controlled trial was conducted in 52
infants to determine whether recombi-
nant interferon alfa-2a (INF-a-2a) would
reduce the morbidity of acute bronchioli-
tis and the respiratory syncytial virus
shedding time. All infants had a positive
direct antigen immunofluorescence test
for respiratory syncytial virus. INF-a-2a
(50 000 IU/kg/day) or placebo was admin-
istered by daily intramuscular injection
for three consecutive days. Sixteen infants
received INF-a-2a and 36 received
placebo treatment. The two groups were
similar in demographic characteristics
and initial oxygenation. The treatment
group, however, had a significantly higher
overall score for severity of illness at the
start of treatment. More rapid drop of
the clinical score was observed in the
INF-a-2a group after treatment in the
first three days and the two groups had
similar clinical severity by day 3. There
was no significant difference of the dura-
tion ofviral shedding in the two groups. In
conclusion, the overall clinical improve-
ment was greater in the treatment group
over the first three days, but the duration
ofviral shedding was not altered.
(Arch Dis Child 1993; 69: 440-442)
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Respiratory syncytial virus is the most
important cause of acute bronchiolitis and viral
pneumonia in infants. In our experience in
Hong Kong, outbreaks occur yearly with a

summer peak between April and September
and cause high morbidity. 1 The sudden
increase in admission rate often overstretches
manpower and resources in the local hospitals
and the potential for nosocomial spread always
threatens other hospitalised infants with severe

underlying problems such as congenital heart
disease.2

Efforts by previous investigators to develop a

vaccine have so far been unsuccessful.3 Since
the late 1980s a broad spectrum antiviral
agent, tribavirin (ribavirin), has been increas-
ingly used for the treatment of severe respira-
tory syncytial virus infection in infants, mainly
based on its clinical benefit in severe cases and
minimal toxicity.4 However, its high cost and
the labour intensive method of administration
have prevented it from being used routinely for
mild to moderately sick infants who form the
bulk of patients. It is therefore unlikely that
tribavirin will play an important part in
shortening or aborting outbreaks.

In 1989, Isaacs and colleagues reported
that both in vivo and in vitro production of
interferon alfa (INF-ot) was impaired during
acute respiratory syncytial virus bronchiolitis
in infants and suggested the need for a thera-
peutic trial of INF-a in acute bronchiolitis.5
In the same year Taylor and colleagues mea-
sured INF-a, infectious virus, and viral fusion
protein in the nasopharyngeal secretions of 54
infants with acute bronchiolitis and reported
that there was no significant correlation
between INF-oa, virus, or viral fusion protein
secretion and severity of illness or age of
infant. However, it was shown in their results
that only 26 of the 54 infants secreted signifi-
cant amounts of INF-a.6 A therapeutic trial of
INF-ot is therefore considered worthwhile
because of its potential effect of inducing the
resistance to virus replication in host cells. So
far to our knowledge there has been only one
study of INF-a in treatment of infants with
respiratory syncytial virus bronchiolitis pub-
lished in the English literature.7 This pilot
study did not include a control group and it
was therefore difficult to evaluate the efficacy
of INF-o. Nevertheless, it did show that as
little as 10 000 IU/kg/day induced a signifi-
cant in vitro response in patients' mono-
nuclear cells and that no toxicity was found.
In view of the lack of information of the
efficacy of INF-ct, its relatively low cost
compared with aerosolised tribavirin, and its
easy administration, we decided to carry out a
double blind, controlled study.

Patients and methods
Infants admitted to the paediatric wards at the
Prince of Wales Hospital between April 1991
and October 1992 for the first time with acute
bronchiolitis and a positive immunofluor-
escence test of the nasopharyngeal aspirate for
respiratory syncytial virus were recruited. The
diagnostic criteria for acute bronchiolitis
adopted by the authors were: (i) age 24 months
or younger, (ii) signs ofpreceding or coexisting
viral respiratory illness, (iii) first attack of
expiratory wheezing, and (iv) respiratory dis-
tress: dyspnoea or tachypnoea (respiratory rate
>40/min).8 Only those deemed ill enough to
require at least three days of hospitalisation
were enrolled. Patients with congenital heart
disease or bronchopulmonary dysplasia were
excluded.
The study was approved by the ethical

committee of the Faculty of Medicine, the
Chinese University of Hong Kong and con-
sent was obtained from the parents of all
patients. The patients were randomised and
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Treatment of respiratory syncytial virus infection with recombinant interferon alfa-2a

Demographic characteristics ofenrolled infants and severity of illness at study entry. Figures
are mean (SD) unless otherwise stated

Placebo Treatment
(n=36) (n=16) p Value*

Age (months) 6-29 (3-75) 6-56 (3 50) NS
Weight (kg) 7-28 (1-64) 7-98 (1-79) NS
Male/female 26/10 10/6 NS
Days of respiratory syncytial virus symptoms

before treatment 3-83 (1 87) 2-88 (1-36) NS
No of children requiring oxygen treatment 14 8 NS
Sao2 while breathing room air 93-61 (2 35) 94-13 (3 0) NS
Fractional inspired oxygen (V/min) 0-42 (0-62) 0-59 (0 83) NS
Clinical score 10-61 (2 09) 12-06 (1-92) 0-02

*Wilcoxon rank sum test and Fisher's exact test; NS=not significant.

assigned to the treatment or control group in
a ratio of 1:2.

Interferon alfa-2a (INF-a-2a; Roferon-A,
Roche) was administered by daily intramuscu-
lar injection at a dosage of 50 000 IU/kg/day
for three days. The placebo consisted of the
vehicle for INF-a-2a and was given at the same
volume and on the same schedule as the
INF-a-2a preparation. All patients received
salbutamol at 0-15 mg/kg/dose and ipratro-
pium at 125 ,ug/dose in 2 ml of saline by
inhalation. Oxygen supplement was given
when the oxygen saturation (Sao2) measured
by pulse oximeter was less than 92%.

Initial and daily physical examinations were
conducted by one investigator (RYTS) blind to
the interferon treatment. The vital signs were
checked every four hours by the nurses and the
highest readings during the day and the night
were put on to a computerised form. Ten daily
signs and symptoms, namely nasal congestion,
cough, chest retraction, hyperinflation, wheez-
ing, rales, rhonchi, lethargy, irritability and
anorexia, were rated on computerised forms
from 0 (normal) to 3 (severe). The unweighted
arithmetic sum of the assessed points yielded
the patients' clinical severity score. A score of 0
represented normal value and the maximum
possible score was 30, which indicated most
severe illness. Twice daily evaluation of Sao2
was conducted non-invasively with a pulse
oximeter. The duration of the need for oxygen
supplementation and daily fraction of inspired
oxygen were recorded.

Specimens of nasopharyngeal aspirates were
collected with a mucus extractor (Uno,
Denmark) and flushed into a standard volume
of virus transport medium once daily during
the hospitalisation. Direct immunofluorescent
antigen tests of respiratory syncytial virus and
viral cultures for respiratory syncytial virus,
influenza, parainfluenza, adenovirus, and
enteroviruses on LLCMK2, MDCK, Hep-2,
and human fetal lung cell lines' were carried
out daily. An aliquot of secretions in transport
medium was saved and stored at -70°C for
enzyme linked immunosorbent assay (ELISA)
of the presence of respiratory syncytial virus
antigen (Ortho Diagnostic, NY).9 The dura-
tion of virus shedding was defined as the
period between onset of illness and the three
detection methods showing negative results.

Samples of blood were obtained on
admission and before discharge to monitor the
complete blood count and hepatic trans-
aminases.

Comparability between the INF-a-2a and
placebo treated groups was assessed using the
Wilcoxon rank sum test and Fisher's exact test.
The outcome measures including the duration
of oxygen treatment, change in severity score
between admission and day 1, day 2, day 3 and
changes in temperature, heart rate, and res-
piratory rate were also compared by the
Wilcoxon rank sum test. The duration of virus
shedding was compared by Kaplan-Meier's life
table method and log rank test. The complete
blood count and hepatic transaminases results
were compared by Student's t test.

Results
Fifty two infants with proved respiratory syn-
cytial virus bronchiolitis were studied: 36
infants were randomised to receive placebo
and 16 received INF-a-2a. The characteristics
of the 52 infants are shown in the table.
On admission the severity of illness of the

infants in the INF-a-2a group was significantly
greater than that of the placebo group.
However, more rapid drop of the clinical score
after the second day of treatment was observed
in the INF-a-2a treated group (-6-63 v
-5 09, p=0 05 by Wilcoxon rank sum test)
and the mean increment ofimprovement in the
illness score between admission and day 3
was also greater in the infants treated with
INF-a-2a (-8-93 v -7 00, p=0-02; fig 1).
There were no significant differences in the
changes of temperature, respiratory rate, and
pulse rate between the two groups.
The initial determination of the Sao2

showed that eight infants of the INF-a-2a
treated group and 14 infants of the placebo
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Figure 1 Means of daily scores for severity of illness in
patients treated with INF-ot-2a and placebo.
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Figure 2 Kaplan-Meier curves for duration of virus
shedding time after onset of illness in patients with
respiratory syncytial virus bronchiolitis treated with
INF-oa-2a and placebo.
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group had an Sao2 less than 92% and oxygen
treatment was given to these infants. The mean
(SD) duration of oxygen treatment was similar
in the two groups (INF-a-2a: 2-88 (1-05) days
v placebo: 3-36 (1-59) days). None of the
patients had respiratory failure or required
assisted ventilation.
The respiratory syncytial virus shedding

time estimated by the Kaplan-Meier life table
method showed that 50% of the patients in the
INF-a-2a treated group stopped shedding res-
piratory syncytial virus seven days after onset
of illness compared with eight days in the
placebo group (fig 2). This difference, how-
ever, was not statistically significant (p=026
by Mantel-Cox log rank test).
No toxicity or side effects from the INF-a-2a

treatment were noted in any infant. Complete
blood cell counts and hepatic transaminase
values obtained before and at the end of
treatment were not significantly different
between the placebo and INF-a-2a groups,
and no haematological abnormality was noted.
All 52 infants recovered from their respiratory
syncytial virus infection. The duration of
hospital stay ranged from four to 12 days with
a mean of 6-25 (173) days. The duration of
hospital stay was not further compared in the
two groups as uniform discharge criteria were
not applied during the study period. Two
patients from the INF-x-2a group and four
patients from the placebo group respectively
stayed in the hospital for more than eight days
because of prolonged tachypnoea or wheezing.

Discussion
It is known that although respiratory syncytial
virus is very sensitive to the action of interferon
in vitro,'0 it is a poor inducer of interferon in
human cells."1 12 This paradox suggested that
INF-a might be an effective agent for the treat-
ment of respiratory syncytial virus infection.
The findings of our study showed that in the
first three days of admission infants treated
with INF-a-2a did have significantly more
rapid drop of clinical severity score when
compared with infants receiving placebo.
However, in both groups patients were equally
well after day 3 and no differences of hospital
stay were observed, whether the greater rela-
tive magnitude of improvement in the first
three days of treatment is clinically relevant is
not clear. The clinical course and outcome of

acute bronchiolitis in Hong Kong infants is in
general benign8 and most of our study cases
had a mild to moderate degree of disease
severity, and none of the patients had respira-
tory failure. It is therefore difficult to predict
whether INF-ot treatment would have more
obvious effects in more severe cases to the
degree that would prevent respiratory failure
and decrease the length of hospital stay.
No difference of the viral shedding time

between the INF-a-2a and placebo groups
was observed in this study. Three different
methods of detecting the viral agents were
employed to ensure the test was sufficiently
sensitive. Whether the negative result in this
respect was related to the small case number is
unknown. A study with larger case numbers or
increased dosage of INF-a would be worth-
while.
A parenteral preparation of INF-a was

chosen for this study because of its ready avail-
ability and simple method of administration.
Nevertheless, further trials with nebulised
INF-a are warranted because of its expected
direct effect in the treatment of respiratory
tract infection.
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