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Intranasal Interferon-a2b for Seasonal Prophylaxis of Respiratory Infection
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Efficacy of intranasal recombinant alpha interferon (lPN-a2b) was evaluated over a four
week period. The first 400 participants received either 1,500,000IV of IFN-a2b or placebo
twice daily. Rhinovirus infections were prevented (protective efficacy, 760/0). Parainfluenza
infections were not prevented, but symptoms in associated episodes of disease were sig
nificantly reduced. The medication was generally well tolerated, but side effects were of
ten observed. The most commonly reported symptom was blood-tinged mucus. A pilot
study of IFN-a2b or placebo administered on a once-daily dose schedule was also carried
out in 150 participants. There was a suggestion of continued efficacy with reduced side
effects. Overall, these findings would limit the use of IPN-a2b on the twice-daily sched
ule to shorter time periods or to special situations in which the efficacy clearly outweighs
side effects, and they encourage further examination of other dosage schedules.

The efficacy and utility of human leukocyte inter
feron (HuIFN-a) applied intranasally in prophylaxis
of respiratory infections have been evaluated in
several recent investigations. Initial studies used
recombinant IFN-a at doses of up to 45 X 106

IV/day against artificial challenge with several re
spiratory viruses [1]. Rhinovirus and coronavirus in
fections were prevented if sufficient amounts of
HuIFN-a were given before challenge [2]. However,
at these doses, symptoms of nasal irritation were ob
served if the drug was administered for prolonged
periods. Attempts at use of smaller amounts of
HuIFN-a in volunteers suggested that it might be
impossible to find an effective dose, at least against
rhinoviruses, that was not associated with unaccept
able side effects [3].

When natural infection was examined, doses of
rvl0 x 106 IU/day again showed prophylactic effi
cacy against rhinovirus infections but with signifi
cant local intolerance [4]. Because of the possibility
that lower doses, which might not have been effec
tive against artificial challenge, might prevent natu
ral infection, further field trials were conducted.
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Results from these studies have not been consistent.
For example, one study using doses of 2.5 x 106

IU/day was terminated after 12 days because side
effects occurred without any trend toward protec
tion [5]. Another showed efficacy against rhinovi
rus infection without major adverse symptoms [6].
The small number of infections observed, however,
was of concern, as was the lack of ability to discern
a symptomatic benefit of any type. Because of these
questions, the present investigation was undertaken
to evaluate the protective efficacy as well as the side
effects and other characteristics of seasonal use of
IFN-a2b against natural respiratory infection.

Subjects and Methods

Population studied and prophylactic procedure.
The first 400 University of Michigan students
recruited were assigned randomly to receive 1.5 x
106 IV of IFN-a2b intranasally twice daily or to re
ceive a similar placebo preparation on the same
schedule. An additional 150 students were randomly
assigned to receive 2.5 x 106 IV of IFN-a2b or
placebo once daily as a pilot evaluation of a single
dosage schedule. Students were recruited during the
week of 12 September 1983. Informed consent was
obtained, an initial specimen of blood was collected,
and a nasal examination was performed. The par
ticipants were given an identification number that
automatically randomly assigned them to an IFN
a2b prophylaxis or placebo group and were given
a day on which they were to make a weekly report.
They also were instructed on the use of the intranasal
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spray and given a card to record daily any symptoms
they might have; they graded symptom severity on
a scale from 1to 3 (mild, moderate, and severe),with
3 being most severe.For four weeks during the weekly
revisit, the completed card was checked, another card
and nasal spray were issued, and the nasal examina
tion was carried out. Thereafter, for an additional
two weeks, they recorded symptoms but did not use
the nasal spray; weekly nasal examinations werecon
tinued during this period if abnormalities had been
seen previously. At the close of this period, a sec
ond specimen of blood was obtained. Throughout
the evaluation, participants wereasked to come to the
office if they thought they had an acute respiratory
illness. A throat and nasal swab for isolation of vi
rus was obtained; a special honorarium payment was
given for this visit to assure completeness of speci
men collection.

IFN-a2b (Schering Corporation, Kenilworth, NJ)
was provided as a lyophilized powder stabilized with
human albumin VSP and phosphate buffers. Pla
cebo containing only albumin and buffers was also
provided. Drug or placebo was reconstituted on a
weekly basis with diluent containing 0.002070
thimerosal as preservative and was dispensed to the
participants in a metered, pump sprayer device. As
appropriate, they were instructed to spray each nos
tril twice daily, morning and evening, or once daily.
On activation, the sprayer dispensed 0.05 ml of ma
terial into the nostril. The total daily dose was 3 x
106 IV or 2.5 x 106 IV, respectively.

Laboratory procedures. In general, specimens
for isolation of virus were inoculated into cell cul
ture without prior freezing. In all cases the original
specimens were treated for 30 min with sheep anti
body to IFN-a2b at a final concentration of 10,000
neutralizing units/ml. Similarly collected specimens
assayed for IFN-a2b did not contain >4,000 units/
ml. After treatment, each specimen was inoculated
into eight tubes: two of each containing primary
cynomolgus monkey kidney (MK), HL, WI-38, or
fetal tonsil (FT) cells [7]. Standard procedures were
used for identification and typing of the isolates [8].
Specimens of blood collected at the beginning and
end of the study were tested by standard CF tech
niques for change in titer of antibody to parain
fluenza viruses types 1, 2, and 3; respiratory syncy
tial virus; type A influenza virus; and human
coronavirus OC43. All specimens of blood collected
at the end of the study were also tested for antibody
to IFN-a2b, and the specimen collected at the be-
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ginning also was tested if antibody was found; an
RIA was used, as developed by Protzman et al. [9].

Analysis ofdata. Standard statistical techniques
(Fisher's exact test, Wilcoxon rank sum test, two
tailed) were used to test the hypotheses. The num
bers of participants included in the analyses are
based on the number participating in week 1. An ad
ditional seven individuals, six recipients of IFN-a2b
on the twice-daily schedule and one recipient of
placebo on the once-daily schedule, dropped out
in the course of the study. Because such infections
could have begun before the start of the study, ill
nesses starting less than two days after beginning of
prophylaxis were excluded from any analysis, and
any associated isolates were also excluded [10]. To
recognize systematically periods of time in which
there was a cluster of symptoms, we employed a
method of episode analysis. To identify an episode,
we first established a baseline level of symptoms for
each individual; symptoms included were stuffiness,
sneezing, runny nose, postnasal drip, sore throat,
hoarseness, and cough. Episodes consisted of periods
of two days or longer with symptoms greater than
baseline and were separated from other episodes by
two days or more of absent or reduced symptoms.
All but two of the isolates of rhinovirus from
recipients of placebo were recovered in relation to
a defined episode. Analyses of symptoms within epi
sodes were carried out by using actual symptom
scores, without regard to the baseline level. Symp
toms were aggregated as scores either over a time
period or a particular day.

Results

Virological efficacy ofprophylaxis. The study
of the twice-daily and the pilot study of the single
dose schedule were conducted in parallel and were
designed to take place during the anticipated autum
nal increase in transmission of rhinovirus. Transmiss
sion of rhinovirus intensified in the third week (26-30
September 1983); at approximately the same time,
parainfluenza infections began to be detected.
Results will be given here and in subsequent sections
for the twice-daily prophylaxis study. During the en
tire period of observation, 49 rhinoviruses, 28 parain
fluenza viruses (types 1 and 2), and one adenovirus
were isolated. Table 1 gives the results (divided by
time period) for rhinoviruses and parainfluenza
viruses. During the four weeks of IFN-a2b use, sig
nificantly more rhinoviruses were isolated from the
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Table 1. Recovery of rhinoviruses and parainfluenza
viruses from subjects receiving a twice-daily dose of IFN-
a2b or placebo.

Parainfluenza
Rhinoviruses viruses

IFN-a2b Placebo IFN-a2b Placebo
Time period (010) (010) (010) (010)

During
prophylaxis 6 (3.0)* 25 (12.6)* 12 (6.1) 9 (4.5)

After prophylaxis
First and second

days 1 (0.5) 4 (2.0) 2
(1.0) 1 (0.5)

Next four days 1 (0.5) 3 (1.5) 1 (0.5) 1 (0.5)
Final eight days 5 (2.5) 4 (2.0) 1 (0.5) 1 (0.5)

NOTE. For placebo group and IFN-a2b group, n = 198.
* P < .01 by Fisher's exact test, IFN-a2b vs. placebo recipients.

recipients of placebo than from the recipients of IFN
a2b; the prophylactic efficacy of IFN-a2b against
rhinovirus infection during this period was 760/0. The
incubation period of rhinovirus infections is approx
imately two days; therefore, efficacy would be ex
pected to continue for that time [10]. In fact, al
though the numbers of isolates obtained in the two
days after use were not sufficient to achieve statisti
cal significance, the difference continued to be of
the same magnitude. A difference of lower magni
tude continued in favor of IFN-a2b during the next
four days and disappeared in the last week.

No similar effect was shown on parainfluenza in
fections; in fact, slightly more viruses were isolated
from recipients of IFN-a2b than from recipients of
placebo. In addition to infections detected by isola
tion of virus, rise in CF antibody to a parainfluenza
antigen (parainfluenza types 1,2, and 3) was detected
in five additional recipients of IFN-a2b and three
additional recipients of placebo. Subsets of paired
sera were tested for rise in CF antibody to type A
influenza virus, respiratory syncytial virus, and hu
man coronavirus OC43; no rises were detected. All
postsera were tested by RIA for antibody to IFN-a2b.
Only one serum specimen from a recipient of placebo
had antibody at 1:10in the specimen collected at the
end of the study; on testing the participant's speci
men collected at the beginning of the study, anti
body at that titer was again detected. This could not
be confirmed by bioassay at a 1:3 dilution.

Twice-daily schedule. Side effects. According to
the subjective weekly reports of the participants,
intranasal IFN-a2b was relatively well tolerated.
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Recipients of IFN-a2b, however, reported several na
sal symptoms more frequently than did recipients
of placebo. The most common of these was blood
tinged mucus, reported at some time during the 28
days in 49070 of the IFN-a2b group as compared with
16070 in the placebo group (P< .05). In contrast, dry
nose was reported at some time by 35070 of the 198
recipients of IFN-a2b compared with 270/0 of the
recipients of placebo (P > .05). Frequency of indi
viduals in the IFN-a2b group reporting blood-tinged
mucus for the first time peaked in the second week
and decreased thereafter.

Objective abnormalities were found in participants
during the weekly nasal examination. As could be
anticipated from the occurrence of blood-tinged mu
cus, bleeding points were the most commonly ob
served abnormality. Table 2 presents the prevalence
(at the weekly examination) of bleeding points and
of ulcers or erosions. The frequency of bleeding
points increased in the IFN-a2b group up to week
2 and then remained stable. A similar increase was
seen in the placebo group, but at considerably lower
frequency. Frank nosebleeds occurred in eight
recipients of IFN-a2b and one recipient of placebo
during treatment and were several minutes to 1 hr
in duration. Most were isolated occurrences. Prophy
laxis was not discontinued for any subject because
of the discovery of a small bleeding site or the re
port of a nosebleed.

Nasal ulcers or mucosal erosions were seen almost
exclusively in the IFN-a2b group. These ulcers or
erosions were generally shallow and in most cases
were not deemed to be sufficient reason for drop
ping an individual from the study. They were seen
in one out of five recipients of IFN-a2b at some time
during prophylaxis and in rvl of every 10 recipients

Table 2. Weekly prevalence of observed nasal abnor
malities in recipients of a twice-daily dose of IFN-a2b
or placebo.

Observed nasal abnormalities

Study Bleeding points (010) Ulcers or erosions (010)

week IFN-a2b Placebo IFN-a2b Placebo

1 20 (10.1) 2 (1.0) 0 1 (0.5)
2 41 (20.7) 11 (5.6) 14 (7.1) 0
3 41 (20.7) 8 (4.0) 17 (8.6) 1 (0.5)
4 39 (19.7) 11 (5.6) 21 (10.6) 6 (3.0)

NOTE. For both placebo group and IFN-a2b group,
n = 198.
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of IFN-a2b in weeks 2, 3, and 4. Most participants
were unaware that ulcers or erosions were present.
Among the recipients of IFN-a.2b with ulcers or ero
sions observed before their last week of prophylaxis,
the abnormalities resolved in two-thirds of these
recipients before they completed the study. Among
the individuals whose ulcers were first noted at the
last day of prophylaxis, the lesions cleared in 80010
of the individuals within one week; only one lesion
remained apparent for 18 days. Only six individu
als, all in the IFN-a2b group, were dropped from
the study. All had either nasal erosions or ulcerations.

Twice-daily schedule. Clinical effects ofprophy
laxis. Although it was clear that rhinovirus infec
tion had been prevented, the occurrence of back
ground nasal symptoms, in part related to nasal
spraying, made it difficult to assess the benefit of
its use as perceived by a study participant. One means
of doing so was to examine the characteristics of epi
sodes of illness from which viral cultures were col
lected. The participants were encouraged to have
such a culture obtained whenever they thought they
had a respiratory illness. In collecting these sped
mens, study staff did not attempt to distinguish be
tween symptomatic periods that might be related to
infection and those more likely to represent side ef
fects of drug. Approximately the same numbers of
cultures (79 in the IFN-a2b group and 80 in the
placebo group) were collected. The symptoms as
sociated with these episodes of illness, whether posi
tive or negative for virus, were compared. Results are
shown in table 3 for duration of episode of illness,
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symptom score on the day of maximum severity of
seven respiratory symptoms, and the maximum num
ber of these symptoms reported on a single day of
the episode. When all episodes were compared, du
ration of illness was somewhat shorter among the
recipients of IFN-a2b, but not significantly so. The
maximum severity, however, was significantly lower
in the IFN-a2b group, as was the related measure,
the maximum number of symptoms. Other methods
of examining severity, including total symptom score
during the episode, also exhibited similar significant
differences. A similar analysis restricted to episodes
in which a rhinovirus or parainfluenza virus was iso
lated is also shown in table 3. Because of the effi
cacy of IFN-a2b in preventing rhinovirus infection,
there were only eight IFN-a2b-related episodes with
isolation of rhinovirus as opposed to 28 episodes in
the placebo group. None of these differences were
significant. Parainfluenza infections, however, had
not been prevented, and there was evidence of symp
tomatic effect in those infections that had occurred.
Duration of illness for the IFN-a2b group was lower
than that for the placebo group, but again the differ
ence was not statistically significant. For the two
symptomatic measures, there was indication of
modified severity of illness among the recipients of
IFN-a2b.

Daily dosage schedule. The smaller study of the
single daily dose was intended to obtain preliminary
information on tolerance. It was known, however,
that the daily and twice-daily schedules could be
compared only with caution, because full blinding

Table 3. Comparison of severity of symptoms and duration in all episodes from which rhinoviruses and parainflu
enza viruses were reeov ered.

All cultured Episodes of
episodes Episodes of rhinovirus parainfluenza virus

IFN-a2b Placebo IFN-a2b Placebo IFN-a2b Placebo
recipients recipients recipients recipients recipients recipients

Illness characteristic (n = 79) (n = 80) (n = 8)* (n = 28) (n = 14)* (n = 11)

Duration (days) 8.6 9.2 11.0 11.6 8.3 9.2
Maximum severity

(range, 1-21) 4.3t 6.4 6.3 8.8 3.4+ 6.2
Maximum no.

of symptoms (range, 1-7) 2.8t 3.6 3.9 4.5 2.1+ 3.3

NOTE. Drug was administered as a twice-daily dose. Episodes of illness were rated on a severity scale (1-3) for seven symptoms
(stuffiness, sneezing, runny nose, postnasal drip, sore throat, hoarseness, and cough).

* Two individuals were culture-positive for both viruses. They are counted in each total.
t p < .05, Wilcoxon rank sum test (IFN-a2b vs. placebo recipients).
:I: P < .001, Wilcoxon rank sum test (IFN-a2b vs. placebo recipients).
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Table 4. Weekly prevalence of observed nasal abnor
malities in recipients of a single daily dose of IFN-a2b
or placebo.

Observed nasal abnormalities

Ulcers or
Bleeding points (0/0) erosions (%)

Study week IFN-a2b Placebo IFN-a2
b Placebo

1 8 (10.7) 2 (2.7) 0 0
2 7 (9.3) 3 (4.1) 4 (5.3) 4 (5.4)
3 12 (16.0) 6 (8.l) 5 (6.7) 0
4 8 (10.7) 4 (5.4) 1 (1.3) 0

NOTE. For placebo group, n = 74; for IFN-a2b group,
n = 75.

was not possible and because within the study the
smaller sample size might not produce significant
differences in rates of infection. In fact, the rates of
isolation for rhinovirus during the period of spray
ing and for two days after use were 6.70/0 (5 isolates)
in the IFN-a2b group and 16.20/0 (12 isolates) in the
placebo group. The numbers were not large enough
to have reached statistical significance, and the effi
cacy was 58.60/0. In the same period, the figures for
parainfluenza viruses were 5.30/0 (4 isolates) and
6.80/0 (5 isolates), respectively. During the four weeks
of spraying, blood-tinged mucus was reported at
some time by 22 (29.00/0) in the IFN-a2b group and
8 (11.00/0) in the placebo group (P < .05). For dry
nose, the results were 18 (24.00/0) and 15 (20.00/0),
respectively (P > .05). The observed abnormalities
of bleeding points and ulcers or erosions are shown
in table 4. Although formal comparison with the
data for the twice-daily dose is not appropriate, there
is a trend toward a lower frequency of both types
of abnormalities, especially in the fourth week. Only
one participant was dropped from this study regi
men. This individual was in the placebo group and
was complaining of nasal irritation and conjuncti
vitis.

Discussion

In general, population-based studies of IFN-a2b
have indicated that rhinovirus infection could be
prevented, but frequently, small numbers of infec
tions and the ocurrence of side effects did not allow
calculation of efficacy in preventing infection [5, 6].
The number of rhinoviruses isolated in the current
study was sufficient to allow determination of 760/0

Manto et al.

efficacy in preventing rhinovirus infection during the
four weeks of twice-daily administration of the drug
and for two days after use, the minimal incubation
period. Protection for an additional four days be
yond that point might have occurred, but not at the
same level. Parainfluenza infections generally occur
in this region in midautumn and often involve adults
[11]. Transmission of parainfluenza virus types 1 and
2 began in the students somewhat later than did
transmission of rhinovirus, but with considerable
overlap. Therefore, although IFN-a2b did not pre
vent parainfluenza infection, it did prevent rhinovi
rus infection. In vitro studies suggest the need for
a greater dose of IFN-a2b for prevention of parain
fluenza infection than that used in the present study
[12]. It should be noted that symptoms associated
with the parainfluenza episodes were modified in the
IFN-a2b group.

Side effects complicated analysis of the data and
are of sufficient frequency to make prolonged use
of the drug on the twice-daily schedule generally in
appropriate for healthy young adults. The data from
the pilot study on the once-daily dose schedule sug
gested that side effects were less common. These
results would encourage further examination of this
schedule, which originally was not thought likely to
be efficacious. Once optimal dosage schedules are
identified, it is possible that certain adults may elect
to use the medication to avoid illness in a particular
period, in spite of any residual side effects. It is also
possible that, in individuals at risk of developing
complications with rhinovirus and other respiratory
infections (such as persons with chronic bronchitis
or asthma) use of IFN-a2b would be warranted over
a period of weeks rather than after a defined ex
posure to an infected individual [13, 14]. This would
especially be the case in older adults who have little
direct exposure to children and probably acquire
most of their infections from the community and
in asthmatic children who at certain seasons are al
most continuously exposed to other children with
illnesses [15]. In these situations, the protective ef
fect against viral infection, if associated with demon
strated reduction in attacks of asthma or exacerba
tions of chronic bronchitis, would make use of
IFN-a2b beneficial.
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