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Treatment of ragweed hay fever with intranasally
administered disodium cromoglycate*
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Summary
In a double-blind study the therapeutic effect of a 4% disodium cromoglycate (DSCG)
nasal solution was evaluated in thirty-nine patients with acute symptoms of ragweed
hay fever. Patients were randomly assigned to the DSCG or placebo group as they
presented with allergic rhinitis. Overall, the DSCG was not more effective than
placebo in controlling the symptoms of rhinitis or in decreasing the need for con-
comitant antihistamines or corticosleroids. Among patients with the highest pre-
Ireatment serum ragweed-specific IgE (RW IgE) levels, drug-treated patients had some
reduction in symptoms as compared to their placebo controls during the peak of the
ragweed pollen season. DSCG treatment did not influence the usual seasonal rise in
RW IgE. Side effects from both the active and placebo aerosols were frequent but
mild.

We conclude that DSCG nasal solution used for tbe treatment of seasonal ragweed
allergic rhinitis is relatively ineffective.

Introduction
Disodiumcromoglycate{DSCG) has been found beneficial in thetreatmentof allergen-
induced asthma (Bernstein et al., 1971: Blumenthal et ai, 1973; Falliers, 1975; Irani
et al., 1972; Smith & Devey, 1968;Toogood et ai, 1971). Subsequently it was adapted
and administered as an intranasal medication for therapy of allergic rhinitis, with con-
flicting therapeutic results (Leiferman et ai, 1975; Kuhn et ai, 1976; Wiithrich, 1974;
Mygind. Hansen & Jorgensen. 1972; Engstrom et ai, 1971; Blair & Viner, 1975;
Girard & Bertrand, 1975; Holopainen et ai, 1975; Blair & Herbert. 1973; Manners
& Ezeoke, 1973; TufRash & McLean, 1975). The purpose of tbis double-blind study
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wastoassesstheeffectivenessof a4% DSCG soiution in alleviating the nasal symptoms
of ragweed hay fever. The DSCG was administered with the onset of acute symptoms.

Materials and methods

Selection of patients
Patients with acute symptoms of ragweed hay fever were selected for this study. The
diagnosis was confirmed by history, physical examination and skin test reaction.
Patients receiving immunotherapy (IT) were included. The only criteria for exclusion
of patients from the study were: (a) the use of cromolyn for asthma; (b) systemic
steroid therapy; (c) pregnancy; and (d) age less than 12 years.

Therapy
In a random, double-blind method, patients were assigned either the active drug (4%
DSCG, 001';.; E D T A , O O I % benzalkonlum chloride) or the placebo (O-OI^^ EDTA,
0 01% benzalkonium chloride). They were instructed to administer one spray of the
metered-dose nebulizer into each nostril six times per day (every 3 hr during waking
hours only). Each dose delivered 5-2 mg of DSCG. Patients were to use 4 mg chlor-
phcniramine tablets or similar antihistamines if needed. Therapy was initiated only
when patients presented with the acute symptoms of ragweed hay fever.

Evaluation
Clinical. Patients were interviewed and examined by one of the physicians at bi-

weekly intervals during their 6 week therapeutic course. Each patient kept a symptom
diary modified slightly from that used by Norman, Rhyne & Mellits (1966). The
following specific symptoms were recorded: running nose; stuffy nose: eye irritation;
number of sneezing episodes; and number of noseblowing episodes. These were
scored on a 0-4 scale. Day-time and night-time symptoms were recorded separately.
All medications were tabulated in the diary, and each antihistamine tablet ingested
was assigned a score of 1. Any side effect of the medication was also recorded. At
the end of the study the patients and the physicians independently assessed the clinical
results, without knowledge of the type of therapy.

Daily ragweed pollen counts were determined by the rotoslide method (Ogden &
Raynor, 1967).

hnmunological. Serum samples obtained at the beginning and at the end of the
study were analyzed for ragweed-specific IgE (RW IgE) by the radioallergosorbent
test (RAST) (Ceska, Eriksson & Varga, 1972; Reisman, Wypych & Arbesman, 1975).
The initial serum sample was obtained when patients were first seen with acute hay
fever. The follow-up serum was taken about 1st October, at the end of the pollen
season. The results were expressed as a percentage of a known positive serum pool
standard. Levels greater than 5% were considered significant.

Results

Clinical
Seventy-one patients were initially enrolled in the study. Thirty-nine of these patients
completed the 4-6 week course. Of the thirty-two 'drop-outs', nine patients were non-
compliant. Nine patients had a low pre-treatment serum level of RW IgE t<5%) and
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thus questionable sensitivity to ragweed. Fourteen patients developed severe symptoms
of ragweed rhinitis and were removed prematurely from the study because they
required systemic corticosteroids for the reliefoftheirsymptoms.They were considered
"early treatment failures'. Five of these patients were using the DSCG spray and nine
the placebo.

Analysis of the symptom diaries of all patients who used the assigned drug (ex-
cept patients with non-detectable RW IgE) revealed no significant difference in mean
total symptom scores between the DSCG- and placebo-treated groups (Fig. 1).
Symptom scores were slightly lower in the DSCG-treated group during the peak
season but this difference was not statistically significant.
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Fig. I. Group mean daily symptom scores for all DSCG and placebo palicnis who used ihe assigned
drug as prescribed. Only the palienls wilh negative initial RAST values are excluded. There is no
stalistical difference beiween the two groups (/'>0-l by Students /-test). ( ) DSCG; ( )
placebo: (E) shows ragweed pollen count.

Of the thirty-nine patients who completed the original protocol, twenty-two
patients received the DSCG and seventeen the placebo. Clinical characteristics of the
placebo and DSCG groups are shown in Table I. The early treatment failure group
was added for statistical analysis (Table 2). There was no significant benefit of the
DSCG as assessed by symptom scores or by the patients* evaluation. There was a
trend in favour of the DSCG according to the physicians' evaluation, P — 0058 by
Fisher's exact test. Each group used approximately the same number of adjunctive
antihistamine tablets per patient per day.

Clinical relevanee of RW-specifie IgE
In the non-steroid-treated group of thirty-nine patients, the mean initial serum RW
IgE level and subsequent seasonal change were similar in the DSCG- and placebo-
treated groups. The mean initial serum RW IgE ofthe DSCG group was IO7"^ while
that of the placebo group was lA-^y^; the difference between these mean values was



572 S. Craig et al.

Table 1. Analysis of patients in this study

Trealmeni

DSCG
Placebo

No. of Patients

22
17

Range

12^14
12-31

Age

Mean

239
200

Sex (M/F)

II/H
11/6

RW IgE (%)•

Initial

107-4
74-9

Final

147-6t
110-2

Immunotherapy

7
4

* Ragweed-Specific IgE levels are expressed as a percentage ofa positive serum control,
t This is the mean value of the twenty DSCG-treated patients for whom final RW IgE values were
obtained.

Table 2. Clinical efTectiveness of nasal DSCG vs placebo

13 9
l2/25t
11/27

14-6
9/26
5/26

Clinical improvement* DSCG Placebo

Mean symptom scores
Patients' evaluation
Physicians'evaluation

* This includes the original thirty-nine patients plus
fourteen patients who required steroid therapy.
t Two of the cromolyn-treated patients did not complete
the questionnaire.

not statistically significant {/*>0-05, Student's /-test). The mean serum RW IgE
increase was 40".̂  in the DSCG group and 36°^ in the placebo group (Table 1).

When patients with high initial serum RW IgE levels (greater than 80%) were
studied separately, there was a suggestion of drug effect. Within this group the drug-
treated patients were significantly improved by analysis of mean daily symptom
scores when compared with the bigh-RAST placebo group. Although physicians"
and patients" evaluations also suggested improvement in this drug-treated group,
these results were not statistically significant (Table 3).

In contrast to this apparent predictive value of the initial RW IgE levels is the fact
that the DSCG-treated patients with the most severe symptoms, i.e. those in the
'early treatment failure' group, had a mean initial RW IgE of 118%, which is com-
parable to the 107-4";; mean of the DSCG-treated patients able to complete the study.
The mean initial RW IgE was 90% for the placebo patients in tbe 'early treatment
failure' group. Thus it is unclear that a high pre-season RW IgE level can predict
success witb DSCG.

Side effects of medication
41% of the patients reported minor side effects from tbe assigned spray (Table 4),
although in no instance were the side efTects so severe as to require termination from
the study. Tbe most frequent side effects were sneezing, nasal burning and increased
rhinorrhoea.
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Table 3. Clinical results in patients with pre-treatnicnt serum ragweed-specific IGE levels greater than

Therapy

DSCG
Placebo

No. of
patients

19
11

Peak season
mean

symptom score*

13-7
170

Patients improved

Palienls' Physicians
evaluation evaluation

8t 9
2J 2§

• These values are the group mean symptom score for the 2 week peak of the ragweed season. The
group difTcrences are significant wilh a lvalue of 001. The results of drug and placebo treatment, as
determined hy palienls' and physicians' evaluations, did not show a statistical diflerence (Fisher's
exact tesi: for physicians'evaluation. /* = 012: for patients' evaluation. P - 0-21).
t Two DSCG-lreated patienls did noi submit Ihe final evaluation form.
J Three placebo-treated patients did not submit ihe final evaluation form.
§ Insufficient data to make the final evaluation of one patient.

Table 4. Side effects of the nasal sprays

Side efTect

Nasal burning
Sneezing
Pharyngeal burning
Rhinorrhoea
Increased nasal stuffiness
Headache

DSCG spray
(n = 33)*

5
8
2
3
0
I

Placebo spray
(« = 37)

13
9
1
2
I
0

* One DSCG patient did noi return for follow-up.

Five patients (1%) complaitied that the spraying apparatus was inconvenient to
carry.

Discussion
In this study there was no dramatic relief of the symptoms of ragweed hay fever by
intranasal sodium cromolyn. Treated and placebo groups could not be differentiated
by analysis of three indices: (a) group mean symptom scores; {b) patients" evaluation;
and (c) physicians' evaluation. There was also no reduction of adjunctive antihista-
mine use in the DSCG group, and no reduction in the number of patients requiring
steroids to control their symptoms.

The method of symptom scoring used in this study has been shown to reliably
reflect clinical sensitivity, correlating well with the degree of in vitro histamine release
from leucocytes (Norman ct al., 1966; Lichtenstein ct al., 1966). Since eye symptoms
might not be expected to be affected by this form of therapy, symptom scores were
recalculated omitting this parameter. There was no change in the results.

In the present study treatment was initiated after clinical symptoms of ragweed



574 S. Craig et al.

hay fever had commenced, ln studies by other investigations, DSCG treatment was
started before the onset ofthe ragweed season. We believe that the present approach
reflects a more practical method of administering therapy. Although patients may
have had ragweed hay fever symptoms in previous years, one cannot predict that symp-
toms will occur the next year.

Two recent studies have suggested that the effect of DSCG and placebo treatment
could be differentiated by selecting patients on the basis of pre-season RW IgE levels
(Lieferman et al., 1975; Kuhn et al., 1976)*. The present studyonly partially supports
this suggestion. Among patients with high RW-specific IgE (>80%). the DSCG-
treated group had a reduction of 19',',, of total symptom scores as compared with
placebo controls during the peak 2 weeks of pollination. Over the entire ragweed
season, however, there was no significant difference in the symptom scores ofthe drug-
and placebo-treated patients (/*>0-l. Student's Mest). There was no significant
improvement according to patients' and physicians' evaluations (Table3). In addition,
the patients in the 'early treatment failure' group had similar mean initial RW IgE
values as those in the 'final study group". It is thus uncertain whether there is any
clinical relevance of separating patients on the basis of initial RW IgE. Theoretically,
one might expect the DSCG to be more effective in the patients with lesser sensitivity.

There are conflicting reports concerning the enhancement of the seasonal rise
of specific IgE (Leiferman et al., 1975; Wuthrich, 1974) by DSCG. ln the present
study there was no enhancement of RW IgE production by DSCG treatment.

Double blind studies employing various DSCG nasal preparations for the treat-
ment of seasonal and perennial rhinitis have yielded conflicting results (Leiferman et
al.. 1975; Kuhn et al.. 1976; Wiithrich, 1974; Mygind et al.. 1972; Engstrom et al.,
1971; Blair & Herbert, 1973; Manners & Ezeoke, 1973; Tufliash & McLean. 1975).
Close analysis of these studies indicate that, at best, DSCG is only a moderately
effective medication.

Nasal challenge experiments suggested that DSCG is effective in preventing
allergen-induced increased nasal obstruction (Taylor, 1974). A possible reason for the
difference in the results of the nasal challenge studies and the clinical studies could
be the fact that natural antigenic challenge is large and continuous, rather than dose-
controlled and timed. In the clinical situation the nasal priming effect may enhance
the patient's sensitivity to a relatively small antigenetic challenge (Connell. 1969).
Also rhinorrhoea. a common symptom, might wash the drug from the nose before it
has time to be effective.

In general, no significant benefit ofthe 4" ,̂ DSCG nasal spray was demonstrated
in the ongoing treatment of ragweed hay fever. No patient was strongly favorably
impressed by the drug, nor did any patient request the drug for future use. Certainly
the results indicate that theclinicaleffectivenessof intranasallyadministered DSCGare
not as clear-cut as DSCG intrabronchial administration for the prevention of ragweed
pollen asthma.
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