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A Comparative Study of Dexchlorpheniramine
Maleate Sustained Release Tablets and Budesonide
Nasal Spray in Seasonal Allergic Rhinitis
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It was the aim of the study to compare the efficacy and side elfects of oral antihistamine
and nasal glucocorticoid therapy in seasonal allergic rhinitis. In a double-blind, double-
dummy, gioup-comparative study, 61 adult grass pollen allergic patients were either treated
witb dexchlorpbeniramine maleate sustained release tablets (fi mg b.d.), or with bude-
sonide nasal spray (200 (ig b.d.). After a )-week run-in period, treatment was given for 3
weeks in the grass pollen season. Patients treated with budesonide showed significantly less
nasal blockage tban those who received dexchlorphenirairiine (P < 0.05), but there was no
difference in the number of sneezes and nose blowings. Patients treated wilb budesonide
used a larger quantity of antihistamine-vasoconstrictor eye drops (P < 0.01). Drowsiness
occuired in the group that was treated with dexchlorpheniramine, but mainly during tbe
first week of treatment. The side effects caused by the budesonide spray were few and
insignificant. The patients' overall assessment of the treatment fa\oured the glucocorticoid
spray {P = 0.06).
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Oral antihistamine and topical glucocorticoid types of treatment in patients with seasonal
are both widely used in the treatment of aller- allergic rhinitis.
gic rhinitis. The choice hetween these two types In this study, we have used dexchlorpheni-
of therapy will be based on chance and per- ramine maleate as sustained release tablets, and
sonal preference, if it cannot be founded on budesonide nasal aerosol. Dexchlorpheni-
published reports of double-blind comparisons ramine maleate was chosen because it is a wide-
of effect and side effects. Harding & Heath (8) ly used antihistamine with a potent H,-anti-
have compared a glucocorticoid (steroid) spray histamine effect and litde sedative effect (5).
(betamethasone valerate 200 ug b.d.) with a Budesonide is a potent glucocorticoid; the non-
combined antihistamine (triprolidine 2.5 mg halogenated budesonide molecule is more effi-
t i d.) and vasoconstrictor (pseudoephedrine 60 ciently inactivated in the liver than the halogen-
mg t.i.d.) preparation in patients with perennial ated steroids (3). Compared with the steroid
rhinitis, allergic and non-allergic. In this cross- which is more widely used for topical applica-
over study, the patients' preferences were sig- tion in the airways, beclomethasone dipropion-
nificantly in favour of the aerosol, 22 prefer- ate, budesonide has an increased ratio between
ring the steroid and five the antihistamine (F < anti-inflammatory and systemic potencies (3,
0 01). As the inclusion of non-allergic patients 9). It is too early to say whether this will be
has probably favoured the steroid preparation, reflected in the efficacy and safety of hay fever
We have found it relevant to compare these two treatment; but budesonide seems to be at least



518 E. P. MUNCH ET AL.

as effective as beclomethasone dipropionate in
hay fever (13).

PATIENTS AND METHODS

Patients

Hay fever patients, allergic to grass pollen,
were included in the trial if they fulfilled all the
following criteria: a) aged 15 years and over,
b) rhino-conjunctivitis in June-July, which had
required treatment for the last two seasons,
c) positive skin prick test to timothy grass (at
least of the same size as that of the histamine
test (1 mg/ml)), d) stayed in Denmark during
the entire period, and e) gave informed consent.

Applicants were not included if: a) they were
of childbearing potential, b) had perennial rhin-
itis or asthma, c) had severe seasonal asthma,
d) had marked hay fever symptoms in the birch
pollen season (April—May), e) had anatomical
abnormalities, hindering the use of a nasal
spray, f) had recurrent-chronic infectious rhino-
sinusitis, and g) were treated with other drugs,
or had received glucocorticoids for the last 2
weeks (4 weeks for depot-injections).

Treatment was initiated in 61 patients, and
completed by 60, 29 in the antihistamine and 31
in the glucocorticoid group; 30 were female and
30 male. The mean age was 29 years (range
16-56).

Drugs

Dexchlorpheniramine maleate (referred to as
dexchlorpheniramine) was given as slow-release
tablets of 6 mg (Polaramine Duplex®), one tab-
let in the morning and one in the evening. In
the case where a patient might become too
heavily sedated, he was allowed to reduce the
daily dose, and take the evening tablet only.
Vials with 50 tablets and vials with identical
placebo tablets were manufactured by Schering
Corporation, Kenilworth, U.S.A., and supplied
in coded form by Essex Pharma, Denmark.

Budesonide was given as two puffs of 50 \ig
into each nostril morning and evening; the daily
dose was 400 |J.g. Patients were instructed to: a)
check the patency of the nostril before spraying.

b) hold the canister in the saggital plane, and c)
direct one puff towards the upper and one puff
towards the lower part of the nasal cavity. Bude-
sonide was administered as an aerosol from a
pressurized canister (valve size, 25 |xl) (Rhino-
cort®) (Eig. 1). Active drug and placebo were
supplied as coded aerosols from Draco, Lund,
Sweden, via Astra, Denmark.

To check patient compliance the used aero-
sols and tablet vials were returned by the pa-
tients to one of the departments (Hiller0d), and
the doses actually used were calculated on the
basis of weighing and coundng before and
after treatment.

Study design

The study was started on the 1st of June, 1982
with a 7-day pretreatment period, followed by
a treatment period of 21 days. The patients
were randomized into two parallel groups. All
patients received both a coded tablet vial and a
coded aerosol, containing either active tablets
and placebo aerosol, or vice versa. The trial was
thus undertaken with a double-blind, double-
dummy design. It was carried out as a multi-
centre study in four departments in and
around Copenhagen.

Pollen count

Pollen was collected in a Burkard trap, placed
15 m over ground level in the City of Copen-
hagen. The daily pollen count, published in the

Fig. 1. The pressurized aerosol, used for budesonide (Rhino-
cort®).
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Danish Pollen Bulletin, was used with per- treatment this year"? on a 100 mm visual ana-
r 1 A 1 - 1 1 r\ • u lnmip scale (0 = Very unsatisfactory; 100 com-mission of the Aerobiological group, Danish logue scaie û vc ^ j

Asthma-Allergy Association. P'e'ely satisfactory).

Symptom recording

Throughout the study, each volunteer carried
a diary card on which he noted all sneezes and
nose blowings (or similar procedures) in 2-h
periods. Every morning and evening, he estim-
ated the degree of sneezing, (0 = no symp-
toms; 1 = slight; 2 = moderate; 3 = severe
symptoms) rhinorrhea and blockage according
to a rating scale. These symptoms were com-
piled to form a total nasal symptom score.
Throat itching during the day was evaluated on
a rating scale (0-3), and eye itching on a 100
mm visual analogue scale (0 = no itching; 100
= the worst itching ever experienced).

Additional therapy

In the run-in period, patients were allowed to
take their ordinary antihistamines for nasal
symptoms and Antistin-Privin® eye drops (Ciba-
Geigy) for eye itching. Whenever necessary,
these drops were also used during the treatment
period. If the nasal symptoms became very se-
vere during the treatment period, the patient
could get in touch with the investigator and
obtain 20 prednisolone tablets of 5 mg (1-2
tablets per day). All use of additional therapy
Was noted on the diary card.

Recording of side effects

On the diary card, the patients were asked daily
whether they had experienced haemorrhagic
nasal secretion, dryness in mouth, headache, or
any other symptom, which might be related to
the treatment. Sedation was evaluated morning
and evening (for the daytime) on a 100 mm
visual analogue scale (0 = completely awake and
alert; 100 = very tired and sleepy).

Overall evaluation

At the end of the trial each patient answered the
question: "What do you think of the hay fever

Statistical methods

It was stated in the protocol that the two groups
should be directly compared using a non-para-
metric test for unpaired data (Wilcoxon), pro-
vided the two groups had comparable symp-
toms in the pretreatment week. However, as
seen from the figures, the two groups did not
exhibit identical symptom severity. Although
the differences were not statistically significant
with regard to any of the symptoms (P > 0.05),
it was decided to take the pretreatment values
into account when making the statistical com-
parisons between the two treatments. A strati-
fied, two-sided Wilcoxon test was therefore em-
ployed. On the basis of the symptom score
(sneezing, discharge, blockage, itching of the
palate) in the pretreatment week, the patients
were allocated to three strata: Slight symptoms
(0-2.99), moderate symptoms (3-5.99), severe
symptoms (^ 6). The use of the stratified
method implied that only patients belonging to
the same stratum are compared. Inter-group
comparisons concerning drug efficacy were
only made on the basis of mean sources for the
entire treatment period, not for single days and
weeks. In respect to drowsiness (morning and
evening) a mean score in the pretreatment
week was calculated for each patient, and this
was compared with the corresponding score for
the first, second, and third week of the treat-
ment (Wilcoxon test for paired data). All P-
values were calculated for two-sided alterna-
tives.

RESULTS

Use of the test drugs

The used aerosols and vials were returned by
21 patients as requested. They had taken an
average of 6.3 puffs/day of placebo and 7.1 of
budesonide, while 1.98 placebo tablets had
been used per day and 1.79 dexchlorpheni-
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15 N;0 OF SNEEZES PER
PRTIENT IN 7 DHYS

DIURNflL VRRIRTION OF HRY FEVER
DURING THE RUN-IN PERIOD
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Fig. 2. Diurnal variation of sneezing in two groups of untreated hay fever patients.

DIURNRL VRRIRTION OF HRY FEVER
DURING THE TRERTMENT PERIOD

25 N;0 OF SNEEZES PER
PHTIENT IN 21 DHYS

O DEXCHLORPHENIRRMINE

X BUDESONIDE
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Fig. 3. Diurnal variation of sneezing during treatment with dexchlorplieniramine and with fjudesonide.

ramine (prescribed daily doses were 8 puffs occurred in the pretreatment period with regard
and 2 tablets). to the number of sneezes, with a peak in the

morning and a second increase in the evening.
Sneezing approached zero during sleep. While
the diurnal variation was unchanged during

Fig. 2 shows that a marked diurnal variation antihistamine therapy, there was a clear ten-

Diumal symptom variation
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Fig. 4. Means of all nasal symptoni.s in the two organs, related to the pollen count.

dency towards a reduction of the morning and
especially evening symptom peaks for sneezing
during steroid therapy (Fig. 3). Similar results
Were obtained for number of nose blowings.

l symptoms

The total nasal symptom score (sneezing, dis-
charge, blockage) was significantly lower (P <
0.05) in the group treated with budesonide than
in the dexchlorpheniramine group (Fig. 4). This
IS the result for the whole treatment period,
using stratification on run-in values as described
above. The curves indicate that the antihist-
amine was more effective than the steroid on
treatment days 1-3, that they were equally ac-
tive on days 4—7, and that the steroid was su-
perior to the antihistamine on days 8-21. There
Were no significant differences between the two
groups with regard to the number of sneezes
(Fig. 5) and the number of nose blowings (Fig.
5), but patients treated with budesonide had the
lowest score for nasal blockage morning and
evening (P < 0.05) (Fig. 5). There were no
significant differences for itching of the palate
(Fig. 6), but the trend was in favour of bude-
sonide.

Eye .symptoms

There was no statistically significant difference
between eye itching in the two treatment groups
(Fig. 6), but this is probably due to the higher
use of eye drops in the budesonide group (P <
0.01) (Fig. 6).

Additional therapy

During the run-in period, two patients in the
dexchlorpheniramine group used a total of 31
antihistamine tablets, and two patients in the
budesonide group took 10 tablets altogether.
One patient in the dexchlorpheniramine group
needed 10 prednisolone tablets during the treat-
ment period.

Sid£ effects

Patients on dexchlorpheniramine treatment had
a quick increase in sedation (Fig. 6). During the
day (the assessment being recorded in the eve-
ning) this side effect was only statistically signif-
icant during the first week (P < 0.01), and had
disappeared after 10 days of treatment. Sed-
ation in the morning was also particularly
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Fig. 5. Specified nasal symptoms during run-in period (7
days) and treatment period (21 days) in the dexchlorpheni-
ramine (O O) and the budesonide group (x x).

noticeable in the first week (P < 0.01); but a
slight increase in sedation tended to persist
throughout the entire treatment period (P >
0.05 for weeks 2, 3 and 4).

One patient in the antihistamine group (a
physician) discontinued the treatment after a
few days due to sedation, which interfered with
his work. His data are not included in the
statistical calculations. Also due to sedation, two
patients in the same group halved the tablet
dose.

D^ SCORE

JUNE

EYE DROPS
3 N:0 OF

EYE DROPS

JUNE

SEDRTION EVENING
100--
30--
80--
70--
B0--
50 +
40-
30--
20--
10--

1 15 22

JUNE
Fig. 6. Other symptoms and side effects. Text as Fig. 5.

Other possible side effects (Table 1) were few
and equally distributed between the two
groups, with the exception of mouth dryness,
which tended to be more frequent in the dex-
chlorpheniramine group.

Overall assessment

The patients' assessment of the treatment was
in favour of the steroid spray: the average
scores for budesonide and for dexchlorpheni-
ramine were 82 and 62 respectively {P = 0.06;
one drop-out due to sedation from dexchlor-
pheniramine is not included). This overall as-
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Table 1

Symptoms which the patients considered as possible side effects to treatment

Budesonide group Dexchlorpheniramine group

Haemorrhagic
nasal secretion

Dryness in nose
Dryness in mouth
Headache
Sedation*
Other symptoms

No. patients with
side effects

7
7
4

4

3
7

Total No. days with
side effects

20
35

29
35
19
24

No. patients with
side effects

5
5

11
8
7
2

Total No. days with

side effects

49

37
13

All symptoms 17 166 20 249

* I nfbrmation volunteered, not included on diary cards.

sessment score combines the effect on nose
symptoms, the effect on eye symptoms, any
systemic side effects, and local steroid side ef-
fects, but not side effects due to the freon spray
itself (used in both groups), patient compliance
to spray or tablet treatment, or economy.

DISCUSSION

Our study was undertaken in a rather cold and
rainy summer with a relatively low pollen
count. The mildness of the disease in most
patients may have rendered the design less
sensitive in detecting differences between the
two treatments; so may the inequality between
the groups in the run-in period. Although there
were no statistically significant differences be-
tween the dexchlorpheniramine and bude-
sonide groups for sneezing and discharge, there
was a tendency towards a better control of these
symptoms under steroid treatment in the last
two treatment weeks (see Fig. 5).

It is interesting that the steroid tended to
smooth out the two-humped diurnal curve for
sneezing and rhinorrhoea, while the antihist-
amine did not have this effect, although it was
given in sustained-release form. This observa-
tion suggests that the morning and evening
symptom peaks are not direct results of hist-
amine release, but are more likely to reflect a
normal diurnal rhythm (12), amplified by aller-
gen-induced mucosal hyper-reactivity (1,2).

The 24-h curves for sneezing and rhin-
orrhoea confirmed the clinical experience that
these refiex-mediated symptoms (11) are almost
eliminated during sleep, although pollen depo-
sition and histamine release do not stop. This
observation indicates that the central processing
of afferent nerve impulses is of great import-
ance for refiex-mediated nasal symptoms. This
may be the reason why psychosedatives are re-
ported to be effective in some rhinitis patients
(6), and general anaesthesia has been used in
the management of severe asthma.

Although the design of the present study did
not enable us to show significant differences
between the effects of antihistamine and steroid
spray on sneezing and nose blowings, the differ-
ence in favour of the spray was clear and statist-
ically significant in respect to nasal blockage.
The poor antihistamine effect on this symptom,
which is in accordance with earlier studies (4,
15), can have a dual cause. First, the H, anti-
histamine has no effect on histamine Hg re-
ceptors, which seem to play a role in histamine-
induced vasodilatation and oedema formation
(14). Second, antihistamines have no effect on
nasal blockage due to cellular infiltration, and
on vasodilatation caused by other biochemical
mediators (arachidonic acid metabolites) (10).

Our finding of a significant difference be-
tween the two treatments with regard to the use
of antihistamine-vasoconstrictor eye drops, but
not in respect to eye itching, shows that the eye
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drops have mainly been used prophylactically.
An effect of the budesonide spray on eye symp-
toms is not expected, as this new steroid
molecule gives an even better dissociation be-
tween topical and systemic activity than beclo-
methasone dipropionate (3, 9). While the risk
of local side effects after long-term use of
budesonide is still debatable, the only "side
effect" of any significance when the spray is
used for a short pollen season is its lack of
effect on eye itching. Prescription of antihist-
amine-vasoconstrictor and/or sodium cromo-
glycate eye drops is therefore necessary.

On the other hand, the antihistamine, dex-
chlorpheniramine, produced side effects: seda-
tion and mouth dryness. But considering the
rather high daily antihistamine dose, the seda-
tion was less than we had expected, and the
treatment was generally well tolerated. There-
was a clear tendency towards a reduction of
sedation after 1 week of treatment. It is un-
certain whether this is due to a development of
tolerance to the side effect, or caused by liver
enzyme induction and hence quicker drug
metabolism.

In conclusion: 1) The budesonide nasal spray
is somewhat more efficient than dexchlor-
pheniramine sustained release tablets and has
less side effects. Hence, it seems to be the best
choice for basic treatment of nasal hay fever
symptoms. 2) The advantage of the steroid
spray is most significant in patients with nasal
blockage. 3) Antihistamine tablets are a good
first choice in patients with severe eye itching.
4) Oral antihistamine is preferable when quick .
relief is needed, and when treatment lasts for a
week or less.

Further controlled studies of these two types
of hay fever therapy in patients exposed to
high pollen counts, are needed; so are studies
of additive use in patients with severe symp-
toms.
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