
Suppression of hay fever symptoms with 
intranasal dexamethasone aerosol 

I)examrthasone phospllatt~ aerosol wits tricatl iutrxuavally in a. dew of 1 mg. daily 
in 40 patients witll seasonal ragwrc~d hay fever, with tlic use of a douhle blind 
f’rossover plan of study. By thrre mrtliods of waluatiou applied independently, 
signifiwut improwmc~nt of hay frvw sympt,oms was ohtained in ahout 75 per cwt 
of patieuts. ?r’o steroid sidr rff’wts were obsrrwd ; some patieuts caomplained of 
nasal irritation immc~diatf~ly after spraying. 

I ntranasal application of a variety of steroid preparations has been rcportetl 
to alleviate the symptoms of allergic rhinitis, both seasonal and nonseasonal. 
The hydrocortisone-fret alcohol in solution,* 9 a-fluorohgdrocortisonc spray,” 
prednisonr aerosol,:’ powdered llydrocortisonc,4-G and cortisone acetate spray’ 
apparently have shown good results in uncontrolled studies. Godfrey, Xaun- 
sell, and I’earsonx report4 that prednisonc snuff suppressed symptoms of hay 
fever in 36 to 20 treated patients, whereas only 7 of 18 control patients re- 
sponded to placebos. Nom> of these preparations, howe\-er, has gained widespread 
USC in t,herapp. More recclntly, uncontrolled rlinical trials have suggested that 
desamethasonc phosphate in aerosol form sprayed intranasa.11~ is effective thcr- 
spy for nasal polyps!’ and pollen hayfe\-er.“‘. ‘I 

The current study, with appropriate controls, was undertaken to assess 
further the possible efficary of intranas;\l dcxamethasonc aerosol in seasonal 
hay ferrr. Clinical cyaluation of results in ragweed-sensitive hay ferer patients, 
with a carefully controlled double blind CI’OSSOV~~I~ plan of study, confirms the 
cvlrlicr reports of the efficacy of this preparation. Steroid side effects vwc not 
detected. 
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MATERIALS AND METHODS 

Dexamethasone aerosol 

Cartridges of dcxamethasonc aerosol for intranasal application (Turbi- 
naive”) vwt’ used. Hach unit contained 18 mg. of dtsamethasone phosphate 
iIS tll? ft7.T acid ‘jr’) , A- mg. of anyhdrous ethanol, and sufficient Freon propellant, 
to make 12.6 (:m. t,otal. The meterrd value was calibrated to deliver 0.10 mg. 
clelu;lrncthasonc phosphate (cyuivalent to 0.08 mg. drsamethasone alcohol) with 
wch actuation. The dose was two inhalations in each nostril three times a day 
( 1 L’ inhalations) for total dail,x- dose (at the nozzle) of about 1 .O mg. dexamttha- 
sonc. Indistinguishable placebo units which contained the same amount 
of :11c011o1 and Freon without desamrthasonr phosphate W’L’C also 
proridcd. 

Patients \vere instructed to shako the unit. vigorousl,v, insert the nozzle into 
the nostril with the vial upside down, and to sniff in when the aerosol was 
deli\-wed. 

Selection of patients 

Adult patients were selected from a large group of individuals who rc- 
sponded to a newspaper story calling for volunteers to try new m&hods of 
treatment for hay fever. Patients with a definite history of ragweed hay fever 
(some also had hay fever during t,ree and grass seasons) who, except, for 4 pa- 
tients, had not been desensitized for at least 1 years, were selected for further 



st,ud>-. Of the 24 paticrrts who had IMW desensitized pwriouslp, norlc wportcd 

a satisfactory result. Thirty-wren of thr patients selected had a positive intra- 
dermal skin test to short ragweed cstract containing 10 Pi\;I! per- milliliter or 
IOSA. One n-as positive to 100; one to 1000, and one to 10,000 I’NI’ pw milliliter. 
The age, SCX, dur*;tt.iorr of s~~rrptorrrs, and prior dcwnsitization trwtmcnt 0 I 
the patients arc shown in Table 1. 

Method of study 

Fort>- patients wcr*c selcctcd for study. I’i1il3 of patients \V(‘l’t’ lllilt~~ll~~Cl ilS 

ClOSCl~ ClS possible i lS to SCS, age, and duration of symptoms (Table I), Initially, 
one patient of each pair was assigned at random to rercivc dcsametlrasonc aerosol 
and one to rcccivc placebo. Neither patient nov physician knew the contents 
of the aerosol. Each patient WilS given an aerosol unit on August, ‘11. l&wli 
was also supplied with tablets of an antihistarninc, dimethpyridinc rnaleatc 
(Forhistal) I mg., with instructions to take only if needed. The patients IV- 
turned two weeks later, on Srptcmhcr 4, for cwluation of results. At that tiruc, 
they rcccivcd a new unit containing the alternate medication; i.c., the dcsameth;r- 
SOW group was switched to placebo and \Acc ver*sa. The patients returmrd for 
il second evaluation after two I~OIY~ weeks (Scptcmber 18)) at which time all 

patients received a dcsan~(~tlrirsorrt~ unit to complete the hay fever SWSOII. 

Evaluation of results 

I’hysi&n ewlunfiorl. At each two-wrrk visit cash patient was intcrviewrd 
by one of us and asked lo rate each symptom-sneezing, stuffy nose, rhinorrhca, 
and red itchy cycs-as severe, modcratc, slight, or none. The now was cxamirred, 
artd the edema of the I~IUCOUS rrrerrrl)r+arrts and amount of secretion \VCW rated 
on ttw same scale. The color ot’ the mcmb~anes was described as pale, wr>c red, 
slightly red, or rrorrtral. The patient’s ratings of each symptom were nnmericalt~ 
scored on basis of 0 for* no symptom, 1 for slight, 2 for moderate, and 3 for 

xcwrc. The physician’s examination was rated separately on a similar scale. Each 
antihistamine taken was counted as 1 on the rating scale. These spmpt~oms scores 
and physical csamination scorw wcr~c then totaled and tabulat~cd for statistica I 
ilnd)%iS. 

Patient ezdutrtion. Patients \vcrc also askrd to compar’c their symptoms for* 
each two-n-cek period with their symptoms durin g the previous yai~‘s hay fc~ei. 
scuson and rate their symptoms as works, the sarn~, or 25 peg* cent, 50 p(‘~* cacltrt. 

7.5 per cent, or* 100 per* cent inipi~o~cd. 
Symptont dicrties. A daily symptom diary card \vas also supplied to caclr 

patient and he \vas asked to rate at bedtime his symptoms for the prcviorrs 
24 liour~. Separate ratings wew gi\cn for (1) sneezing, (2) stuffy or runrq 
nose, (3) red, itchy cycs, and (4) cough, each being scorrd as norr(h (0)) oc- 
casionally part of the day ( 1) , occasionally all day (2), or steadily all day (3). 
The number of antihistamine tablets taken daily was also listed and the drgwr 
of relief obtained was scored as complete, partial, or none. These data were 
converted to numerical scows and each patient’s total symptom score for each 
day was dwired for statistical ;rrt;rl>7sis. 



RESULTS 

Of the 40 patients originally selected for study, data were obtained from 
3X. Of the 38, two patients wrc unable to use the aerosol because of irritation 
irnmrdiatcly after spraying. One of these tried only the placebo aerosol and 
the other tried the desamethasone aerosol. A third patient did not use the 
placebo aerosol during the first period becausr of irritation but at the next 
period she rweired the dexwmcthasone aerosol, found it acceptable, and was 
able to USC it with good results. Adequate data for evaluation \vere obt,aincd 
from 36 patients or 17 paiys (two patients unpaired) during the first period 
of treatment and from 36 patients or 18 pairs dur%ig the second 
period 

Physician evaluation 

Table 11 shows the distribution of patients according to the physician score 
obtained from both interview and examination. The scores tended to be higher 
among patients receiving placebos than among patients receiving dexamethasonr, 
particularly during thr second two-week period. 

Table 111 shows the result of comparing paired patients and shows that the 
treated patient was better in 13 of 17 pairs during the first period, and that, 
likewise, the treated patient was brttrr in 16 of 1X pairs during the sc~cond 
period. 

The diffcrcnces in symptom and physical examination scores were e~aluat~ed 
st,at,istically by the standard method of testing for crossover analysis of rariancc 
designs.12 This method of’ analysis ad,justs for variations due to innate diff’er- 

ewes among individuals other than the diffcrcnccs asrribablc to treatment. Lt 
also adjusts for diffewnrcs in csposnrc to pollen occurring in the two diffrwnt 
time periods. Sufficiently complete data fr~om both patients of a pair for both 
periods wew arailable from 16 pairs of patients. The average physician scow 
during placebo administration was 13.3, wlierws the arrragc score dur+ing 
dcxamcthasonc treatment was X.3. The difference bctwcn these scores xas highl> 
significant (p < 0.0005). 

The two trwtment periods of each patient, one placebo and one Turbinairc, 
wcr~ also compared, thus allowing each patient to act as his own control (Teblc 
IV). Of the 35 patients from \vhorn there wcrc data, 27 wcrc brttcr, i.c., had 
lowr sco~‘cs ; one wportcd no difference ; and 7 wcw ~vorse during dcsametha- 
SollC trcatlllcIlt. E’i\c of the 7 piltiellh who \vcl’C listed as being \vorsc on 
dcxamcthasone had such srnall differences in scorers bctwecn the dcxam&asonc~ 
and the placebo treatment periods that t,hey should probably bc classified as 
’ ’ uric hanged ’ ’ rather than worse. Similarly; 4 of the 27 patients classified as 
impro\cd might be considered as unchanged. (lonseyuentl.v, it may bc mow 
accura.tc to say that 23 patients wc~‘c improwd by desirmcttr;lsorrc, 10 wcw 
nnchanged, and ‘2 wcrv woiw. 

Patient’s evaluation 

Patient evaluation of improwmcnt comparwl to tlic previous season is il- 
lrrstr*att1(1 in Table V. Twenty-eight of 37 rbcported irn~~rorrmrnt of 50 per* ccrrt 



Table IV. Lktribution of diferences in physician interview and cxcmainntio~~ 
scores comparing deznmethasone and plncebo periods in each, pntient” 

Ncorc differences A-0. of patients 

+ 7 to + 3 a 
+ !? to + 1 3 

0 1 

Total unchangcvl or wome on d~~s;tnu~th:c- 8 
sonr 

- 1 to - 2 4 
- 3 to - 7 9 
- 8 to -11 10 
-11 to -11 1 

Total hettcr on dexam&hasont~ “7 

“Patients serve as own controls. 
-t-sign used if patient was worse during dexnmrthasonc~ trc‘atmrnt. 
-sign used if patient was hrttrr. 



Symptom diaries 

Thirty-two patients turned in adequately filled-out. daily symptom diaries 
for craluation. Fig. 1, top graph, illustrates the curve of the average daily symp- 
tom SCOIW of the two groups, whirl1 shows that the dcxamethasone-treated pa- 
t.ients had 1owc1~ scores than placebo-treated patients during both the first and 
swond periods; this ditYcrcncc was grcatcr during the second period. kwing the 
third period, when all patients were trcatcd with desamrthasone, symptoms 
declined in the former placebo group, as the downward cu~‘vc of the upper line 
illustrates. The middle and lower graphs show, interestingly, that q--c symp- 
tams as well BS nose symptoms were improved during desamrthasonc. 

The al-cragr daily symptom SCOT~~S of 14 pairs of patirnts were analyzed 
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Average daily symptom wows of hay fwrr from daily symptom diari(xs, 
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statistically by the same method used for t,he physician scores, The average 
score was 6.0 during placebo and 3.9 during treatment. The difference between 
these scores was highly significant (p < 0.001). 

Table V. Patient’s evaluation of improvement (comparison with prezlious season) 

Eooluntion 
WOTW 
Same 
25% improved 
50% improved 
$570 improved 

100% improved 

Placebo Ilrxumethasonc 

4 1 
14 6 

8 .I 
5 i 
3 15 
0 5 

34 37 

50 To improvement or great,er 

The average symptom scores from diary cards for each two-week period, 
one dexamethasone and one placebo, were also compared for individual patients, 
a,llowing each patient to serve as his own control. Of the 32 patients from whom 
there were da.ta which could be evaluated by this method, 24 were improved, 
i.e., had lower scores, and 8 were worse. If minor differences in symptom srores 
are ignored, however, only 17 of the 32 patients reported definite and unqucs- 
Coned improvement, whereas 1 reported worsening on dexamethasone, when 
results are measured by s,ymptom scores. The remaining 14 should probabl! 
be considered essentially unchanged b,v treatment. 

DISCUSSION 

In this study three methods of evaluation of therapy were used indepen- 
dently : ( 1) physician interview and examination; (2) patient’s sub&tire 
opinion of severity of symptoms compared to the previous season ; and (3) il 
daily symptom diary. All three methods of evaluation showed similar results. 
For example, the first method of evaluation indicated that 29 of 35 patients 
\vcrc improved; the second method, that 28 of 37 were improved; and the third 
method, that 24 of 32 were improved. One may conclude, therefore, that a11 
aerosol of dcxamethasone phosphate suppressed ragweed hay fever sympt,oms 
in approximately three quarters of patients at. the dosage level used in this 
study. 

Ten patients, however, showed lit,tlr or no change in symptoms, and, in 2 
paGents, symptoms seemed to be intensified. Lack of symptom response in some 
of these 12 patients may be related to ina.dequate use of the aerosol. If the recom 
mended dosage schedule was followed, the units should have been nearly PS- 
ha&cd in t,wo weeks. Some units were returned after two weeks’ use and 
weighed to determine how much medication remained. In the two periods, 
80 aerosol units were distributed; 46 units were returned, of which 16 (5 placebo 
and 11 drxamethasone) still contained half or more of the aerosol, indicating 
that these (and perhaps other) patients failed to use t,he units as directed. Of 
the 11 patients who returned inadequately used dcxamcthasonc units, 8 ‘r’c- 



ported symptomatic improvement, 2 were unchanged, and one was worse. These 
data raise the possibility that, in some patients, less than the recommended 
dosage may bc effective in suppressing hay fever symptoms. On the other hand, 
on1.v 3 of the 12 patients who were not improx-cd on dcsamethasone returned 
units, too few to determine whether this group used the units properly or not. 
Xechanically, the aerosol units were quite reliable. Of the 120 units furnished 
for this study, only one failed to function properl,v and had to be replaced. 

Although no dcxamethasone is deposited in the eyr from the intrunasal use 
of the aerosol, eye symptoms were suppressed similarly to nose symptoms (Fig. 
1, middle and lower graphs). Two explanations arc possible : Decrease of edema 
of nasal membranes ma,v permit better drainage through the lachrymal ducts; 
or, more likely, systemic absorption of the desamcthasone was sufficient fol 
suppression of allergic reactions elsewhere than in the nose. Indeed, the latter 
possibility may bc invoked to explain the general improvement. of hay fever 
symptoms in this study; i.e., systemic absorption of the steroid ma,v be ncccs- 
say to obtain improrcment even of the nasal symptoms. Accurate data as to 
the amount of steroid absorbed systemically are not a\-ailablc and more stud! 
on this point, would be desirable. 

Less symptomatic improvement, was reported by t,hc patients (Croup 1) 
trratcd with dcsamcthasone during the first period (SW Fig. 1, top graph) than 
was reported by the patients (Group II) treated with dexamethasonc during the 
second period. This finding may be due to imperfect matching of the groups, 
in that the patients in (+roup I might have tended to show more severe ha!; 
fever s,vmptoms than those in (:roup II. If true, this would tend to make the 
dc~am~thason(~ appear less effective in the first period and more effective in the 
second period. It is also possible that the small difference in response between 
dexamcthasonc and placebo noted in the first period was dut to minimal at- 
mospheric pollen, thus producing symptoms so mild that little difference due 
to thrrapy could be observed. This possibility is supported by the definite dif- 
fcrcnces in the symptom scores obtained when pollen counts rose rapidly during 
t,hc last few days of the first period. 

The crossover experimental design used in this study t,ends to correct for 
variations such as those just described. These include (I) inherent differences 
in experimental subjects, (2) differences due to time-in this study, differences 
in pollen exposure between the two periods-and (3) carryover effects of the 
specific treatment. after switching to placebos. 

The authors arc grateful to Dr. Earl L. Diamond, The .Johns Hopkins University H~hool of 
Hygiwe and Pul)lic Hralth, for the statistical analysis of the results. 
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