
A comparison of triamcinolone acetonide nasal 
aerosol spray and fluticasone propionate 
aqueous solution spray in the treatment of 
spring allergic rhinitis 

Peter Small, MD, a Pierre-Alain Houle, MD, b James H. Day, MD, c 

Maureen Briscoe, MD, c Milton Gold, MD, d Ivan Brodarec, MD, e 

Anthony Harn Pong, MD, f Michael Mandl, MD,g Jean Spénard, PhD, h 

Robert Phillips, PhD, i and Monique Furlan, MSc i Montreal, Quebec; 
Cap-de-La-Madeleine, Quebec; Kingston, Ontario; Brampton, Ontario; Yarmouth, Nova 
Scotia; Ottawa, Ontario," and Vancouver, British Colurnbia, Canada 

Background: Many nasal corticosteroids with different poten- 
cies and formulations are available, but they have all been 
proven safe and effective. The clinical relevance, if any, of 
these differences is not yet completely established. 
Objective: We sought to compare the ellicacy, safety, and pa- 
tients' acceptance of triameinolone acetonide aerosol spray 
and fluticasone propionate aqueous solution in the treatment 
of spring allergic rhinitis. 
Methods: After a drug-free baseline evaluation, patients with 
rhinitis were randomized to receive either a triamcinolone 
aerosol spray of 110 p~g in each nostril once daily (n = 117) 
or a flutieasone solution spray of 100 p~g in eaeh nostril onee 
daily (n = 116) in a single-blind, parallel-group study. The 
Rhinitis Index Seore (sum of scores of symptoms on a scale 
from 0 to 3) was evaluated daily, in the morning before drug 
administration, for 21 days. The elticaey of each treatment 
was assessed by the mean reduction from baseline in the 
Rhinitis Index Score and in individual symptom scores. Pa- 
tients' acceptance of the study drugs was also monitored by a 
daily questionnaire. 
Results: Reductions of the Rhinitis Index Score (mean -+ 
SEM) were 4.20 _+ 0.21 and 4.60 + 0.21 for triamcinolone 
and fluticasone, respectively (p = 0.23). There were no statis- 
tically signifieant differences between the drugs in the reduc- 
tion of any of the individual symptoms. Patients expressed 
statistically significant differences between the drugs regard- 
ing acceptanee; different properties of the aerosol and the 
solution were appreciated differently. 
Conclusions: This study shows that triamcinoione aeetonide 
aerosol and flutieasone propionate solution sprays are both 
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clinically equally effective, safe, and weil tolerated for the 
treatment of spring pollen allergie rhinitis. (J Allergy Clin 
Immunol 1997;100:592-5.) 

Key words: Triamcinolone acetonide, fluticasone propionate, 
aerosol, solution, rhinitis, seasonal, ,spring 

In t ranasa l  cor t icosteroid  p repara t ions  are highly ef- 

fective and  safe drugs for the  t r ea tmen t  of seasonal  and  

pe renn ia l  allergic rhinitis,  l They relieve the  symptoms of 
allergic rhinit is  by the i r  an t i in f lammatory  actions, which 

include vasoconstr ict ion,  suppress ion of m e m b r a n e  per-  
meabili ty,  and  dampen ing  of the  i m m u n e  response.  2 

The re  are at  least  five topical  cort icosteroids available 

for in t ranasal  use. They do not  all share  the  same 

potency or the  same formulat ion,  a l though they have all 

been  proven  clinically effective and  safe. The  ra t ionale  

for choosing the  potency and  the  formula t ion  of a 
s teroid is the re fo re  not  clear. 

The  t r iamcinolone  ace tonide  me te red-dose  aerosol  

uni t  is a once-daily in t ranasal  cor t icosteroid p repara t ion  
for the  t r ea tmen t  of seasonal  and  perenn ia l  allergic 

rhinitis.  3 T h e  most  commonly  encoun te red  adverse 

events  of  this t r e a tmen t  are headache  and  uppe r  respi- 

ra tory t ract  infection.  4 At  the rapeu t ic  doses (440 ~g/day) 

for 6 weeks, t r i amcinolone  acetonide  showed no mea-  

surable  effect on  hypothalamic-pi tu i ta ry-adrenal  axis 
function,  5 A study has shown tha t  41% of pa t ien ts  

allergic to ragweed had  a clinically and  statistically 

significant reduc t ion  in nasal  conges t ion  grea ter  than  

that  found  in p lacebo- t rea ted  pat ients  as early as 10 
hours  after  the  first dose of once-daily t r iamcinolone  
acetonide.  6 

Flut icasone p rop iona t e  aqueous  solut ion spray is also 
indicated for the  once-daily t r e a t m e n t  of seasonal  and  
perenn ia l  allergic rhinitis.  The  mos t  commonly  repor ted  

side effects f rom clinical trials include nasal  bu rn ing  and  
epistaxis. 7 No hypothalamic-pi tu i ta ry-adrenal  axis sup- 
press ion was observed af ter  doses of up to 1600 ixg per  
day of  in t ranasal  f l u t i ca sone /  

The  purpose  of this study was to compare  the  safety, 
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Abbreviation used 
RIS: Rhinitis Index Score 

efficacy, and  pa t ien t  acceptance  of two different nasal  

steroids, t r i amcinolone  acetonide  aerosol  and  flutica- 
sone p rop iona t e  solution,  as once-daily t r ea tmen t s  for 
the  rel ief  of symptoms in pat ients  with spring pol len 

allergic rhinitis.  

METHODS 
This was a single-blind, randomized, two-parallel-group, 

multicenter study approved by local Ethics Review Boards. 
Male and female patients (age, 12 to 70 years) who had a 
diagnosis of spring pollen allergic rhinitis for at least 2 years but 
were otherwise healthy; who had a positive skin prick test 
response to one or more spring pollen allergens; and who were 
first seen with at least two nasal symptoms including rhinorrhea, 
congestion, sneezing, and itching at baseline were included 
after they had signed an informed consent form. 

Women who were pregnant or of childbearing potential and 
not practicing an approved method of birth control were 
excluded from the study. In addition, patients meeting at least 
one of the following criteria were not allowed to participate: a 
clinically significant renal, hepatic, cardiac, respiratory (includ- 
ing asthma), neurologic, collagen-vascular, or psychiatric dis- 
ease; cancer; untreated fungal, bacterial, or viral infections; 
nasal septal ulcers or perforation; nasal surgery or trauma; 
physicaI nasal obstruction greater than 50%; a history of 
habitual abuse of nasal decongestants; use of any systemic, 
nasal, or inhaled corticosteroid within 30 days of the screening 
visit; use of nasal sodium cromoglycate, anticholinergics, vaso- 
constrictors, or antihistamines (except astemizole) within 7 days 
of the screening visit; use of astemizole within 60 days of the 
screening visit; use of topical, oral, or both types of deconges- 
tants more than three times per week for the previous 3 months 
(90 days); use of cardiovascular drugs, hormones, neuroleptics, 
or any other drugs that can cause, suppress, or exacerbate the 
symptoms of allergic rhinitis; immunotherapy unless on a 
maintenance regimen at the time of screening; history of 
hypersensitivity or nonresponse to corticosteroids; and partici- 
pation in another investigational study within 30 days of the 
screening visit. 

Four visits were scheduled. At the screening visit (days -14 to 
-5), potential candidates were evaluated by the investigator 
according to the inclusion and exclusion criteria. From this visit 
on, the patients were drug-free and recorded their rhinitis 
symptoms daily in the morning. They used the following rating 
system: 0 = hOhe, symptoms absent; 1 = mild, symptoms 
present but not annoying; 2 = moderate, symptoms present and 
annoying but do not interfere with sleep or daily living; 3 = 
severe, symptoms interfere with or patient is unable to carry out 
activities of daily living or is unable to sleep. To qualify for 
randomizadon, each patient had to have a Rhinitis Index Score 
(RIS) (sum of rhinorrhea, nasal congestion, sneezing, and 
itching) of at least 24 points (out of a possible maximum of 48) 
for the four highest scores of the last 5 mornings of the 
drug-free baseline evaluation period. This evaluation was de- 
fined as the baseline value for the RIS and individual symptoms 
score. Any patient who failed to reach the inclusion limit of 24 
points within 14 days after the beginning of the drug-free 

baseline evaluation was discontinued from the study. The 
patients were not aware of this inclusion threshold value. 

Patients also completed, throughout the study, a daily ques- 
tionnaire on 10 aspects of acceptance of the medication on a 
scale from 0 (not bothersome) to 4 (extremely bothersome). 
The daily total score was computed for each parameter by 
adding all scores given by the patients, and the mean over the 
2i days of active treatment was estimated. 

When patients mer the score of 24 or more, they came to the 
site for the baseline visit (day 1). They were randomized to 
receive either triamcinolone acetonide nasal aerosol sprays 
(Nasacort nasal aerosol; Rhône-Poulenc Rorer Inc., Canada) of 
110 wg (2 actuations of 55 ~g each) in each nostril once daily in 
the morning or a fluticasone propionate spray (Flonase, Glaxo- 
Wellcome, Canada) of 100 ~tg (2 actuations of 50 wg each) in 
each nostril once daily in the morning. The drugs were dis- 
pensed by an independent collaborator, and the assessing 
investigators were not aware of the type of medication received 
by the patients. The patients continued to record their symp- 
toms each morning before the use of the study drugs. 

Patients also eame to the site for two more visits after 1 week 
and 3 weeks of treatment, respectively. The patients' and the 
investigators' opinions on the global evaluation of treatment 
elficacy were recorded at each of these visits. Each gtobal 
evaluation assessed treatment effectiveness relative to the high- 
est 4 of 5 symptomatic days of the drug-free baseline period. 
Both the physicians and the patients recorded their percept[ons 
according to the following rating scale: 0 = no effect of the 
medication on allergic rhinitis symptoms or impairment of 
symptoms; 1 = some allergic rhinitis symptoms have been 
improved but the overall discomfort has remained unchanged; 
2 = allergic rhinitis symptoms and the overall discomfort have 
been reduced; and 3 = allergic rhinids symptoms and the 
overall discomfort have been greatly reduced. 

To document their compliance with the study medication, 
each patient recorded the total number of sprays used each day 
on a diary card. A compliance lower than 85%, or missing 3 
consecutive days in a row of medication, was previously classi- 
fied as a major violation, and these patients were exc!uded from 
the efficacy analysis. 

All nonsteroidal medications required by the patient to 
manage acute or chronic illness unrelated to rhinitis were 
permitted, except for medications that would interfere with the 
assessment of the stu@ drugs. Steroids were not permitted, 
except for oral contraceptives and estrogen replacement ther- 
apy. 

Primary efficacy variables were the changes from baseline in 
the mean RIS and the changes from baseline in the mean scores 
of each of the four individual rhinitis symptoms. The mean RIS 
was determined by summing the daily scores for each indMdual 
symptom and then calculating the mean. Secondary efficacy 
variables were the physieians' and patients' global evaluations 
and the patients' acceptance of the study medieations. 

All comparisons of the treatment gronps for ellicacy were 
two-sided at the 0.05 tevel of significance and were done by 
analysis of varianee for parallel groups including center, treat- 
ment, and center-by-treatment interaction effeets. Comparisons 
for physicians' and patients' global evaluations made between 
treatrnents were performed with the chi-sqnare test. All com- 
parisons of the treatment groups for patients' acceptance were 
one-sided at the 0.05 levd of significance and were done by 
analysis of varianee as described above. 

Safety was monitored by recording the adverse events spon- 
taneously reported by the patients. 
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TABLE I. Characteristics at baseline 

Parameters Triamcinolone Fluticasone 

No. of patients evaluated for safety 117 116 
Gender 

Women 57 
Men 60 

Mean -+ SEM age (yr) 28.5 ± 1.1 
Mean ± SEM duration of allergy (mo) 164.1 +- 10.3 
No. of patients evaluated for efficacy 111 
Mean _+ SEM RIS* 7.66 -+ 0.14 
Mean - SEM congestion scoret 2.16 -+ 0.05 
Mean -+ SEM rhinorrhea scoret 1.88 -+ 0.06 
Mean ± SEM sneezing scoret 1.81 -+ 0.07 
Mean ± SEM nasal itch scoret 1.80 -+ 0.06 

64 
52 

28.7 + 1.1 
160.4 +_ 10.0 

112 
7.69 _+ 0.14 
2.14 _+ 0.06 
2.00 _+ 0.06 
1.78 +_ 0.05 
1.76 ± 0.06 

*Sum of individual symptoms. 
tOn a scale from 0 (abseht) to 3 (severe). 

TABLE II. Mean ± SEM (%) changes from baseline over the 3 weeks of t reatment 

Parameter Triamcinolone (%) Fluticasone (%) p Value 

Rhinitis index -4.20 _+ 0.21 (-55) -4.60 ± 0.21 (-60) 0.23 
Congestion -1.06 ± 0.07 (-49) -1.19 + 0.07 (-56) 0.58 
Rhinorrhea -1.10 -+ 0.07 (-59) -1.24 _+ 0.07 (-62) 0.08 
Sneezing -1.05 ± 0.08 (-58) -1.09 _+ 0.06 (-61) 0.51 
Nasal itch -0.99 ± 0.06 (-55) -1.07 +_ 0.06 (-61) 0.64 

"rABLE III. Mean -+ SEM sum of total dai ly scores for patients' acceptance* 

Parameters Triamcinolone Fluticasone p Value 

Medication runs down throat 
Medication runs out of nose 
Medication tastes bad 
Medication causes sore throat 
Medication causes bleeding nose 
Medication causes dry nostril 
Medication causes bloody mucus 
Medication causes stuffed-up nose 

0.70 +_ 0.18 6.77 -- 1.09 <0.01 
1.19 ± 0.28 6.26 ± 0.88 <0.01 
2.84 _+ 0.75 5,33 _+ 1.10 NS 
1.36 _+ 0.50 0.77 _+ 0.37 NS 
0.37 _+ 0.16 0.14 _+ 0.09 NS 
4.88 +_ 0.92 2.15 _+ 0.055 <0.01 
0.86 ± 0.29 0.65 _+ 0.19 NS 

10.67 _+ 1.37 5.31 ± 0.83 <0.01 

NS, Not significant. 
*Evaluated on a scale from 0 (not bothersome) to 4 (extremely bothersome) by each patient. 

R E S U L T S  

A total of 233 patients were randomized to treatment,  
and each t reatment  was evaluated for safety. Ten were 
excluded from efficacy analysis for the following reasons: 
four for lack of minimum compliance with study drug 
intake, three for taking forbidden medication, one for 
faulty baseline evaluation, one for voluntary withdrawal, 
and one for an adverse event. Thus a total of 223 
patients were able to be evaluated for etticacy. Table I 
presents the baseline characteristics of the patients. The 
two t reatment  groups were not  statistically different for 
any of the parameters  at baseline. 

Mean  changes from baseline in RIS and in individual 
symptoms over the 3 weeks of t reatment  are presented 
in Table II. Tr iamcinolone and fluticasone did not  yield 
any statistically significant difference in the reduct ion of 
the RIS or of any individual symptoms scores. The 

statistical powers to detect the observed differences, with 
an alpha value of 0.05, were calculated and found to be 
0.915 for the RIS and greater  than 0.99 for each 
individual symptom. There  was no statistically significant 
difference between the two treatments in the physicians' 
and patients '  overall evaluation. 

The  results of patients '  acceptance of the study med- 
ication are presented in Table III, which shows differ- 
ences between tr iamcinolone acetonide aerosol sprays 
and fluticasone aqueous solution sprays for thixotropic 
properties, nostril dryness, and nose stuffiness. 

Thirty-one (26%) of the patients receiving triamcino- 
tone and 25 (22%) of the patients receiving fluticasone 
experienced a total of 44 and 40 adverse events, respec- 
tively, regardless of the relationship with the study 
medication. Adverse events considered drug-related and 
reported by more  than 2% of patients were headache, 
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with an incidence of 5% and 9%, and epistaxis, with an 
incidence of 3% and 4%, in the triamcinolone and 
fluticasone groups, respectively. 

Only one patient, receiving triamcinolone, was prema- 
turely withdrawn from the study, after 7 days of treat- 
ment, because of a severe headache. 

DISCUSSION 

The only statistically significant differences between 
the two treatments were found in the patients' accep- 
tance of the drugs, and these differences were antici- 
pated in view of the different formulations used. 

Actually, the thixotropic properties of the formulation 
of triamcinolone are made evident by the lower score 
given by the patients in relation to the medication 
running down the throat or out of the hose. On the other 
hand, the irritadng properties of the aerosol spray on the 
mucosa may explain the higher score of triamcinolone 
on the parameters of dry nostrils and stuffed-up nose. 
The availability of an aqueous formulation of triamcin- 
olone, sharing the same thixotropic properties as the 
aerosot spray, is likely to provide the advantages of the 
aerosot spray without the irritating effect on the mucosa. 
There may then be a place for both aqueous and aerosol 
formulations. 

Regarding clinical efficacy, both drugs produced an 
appreciable reduction of the RIS and individual symp- 
tom scores without being statistically different. The 
biggest difference observed between the two drugs was a 
7% difference in the individual symptom score for nasal 
congestion. A difference of this magnitude is not likely to 
be clinically significant. Although there is a trend for 
fluticasone to produce slightly greater reductions in 

nasal congestion, the clinical significance of this finding 
is questionable, especially if sample sizes of more than 
115 patients per group did not produce statistically 
significant differences with a power greater than 0.90. 

In conclusion, this study shows that triamcinolone 
acetonide and fluticasone propionate are equally effec- 
tive and well-tolerated topical nasal corticosteroids for 
the treatment of spring pollen allergic rhinitis. The 
availability of a thixotropic aqueous preparation of 
triamcinolone acetonide is likely to further improve the 
acceptability of this drug. 
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