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Fluticasone propionate (FP) is a topical corticosteroid with minimal systemic activity. We 
examined safety and compared the efficacy of  FP aqueous nasal spray, 200 ixg every day with 
loratadine tablets, 10 mg by mouth every day in 240 adolescents with ragweed pollen-induced 
seasonal allergic rhinitis for 4 weeks in a randomized, double-blind, parallel-group study. 
Nasal and eye symptoms were recorded daily on a 4-point (0 to 3) scale. A higher percentage 
of  symptom-free days was observed for nasal blockage on waking during treatment with FP 
(p < O. 0001). Significant results were also obtained for all other nasal symptoms when 
analyzed for both symptom-free days and symptom scores. No differences were found for eye 
irritation symptoms (p = 0.14). Morning and evening nasal peak inspiratory flow (PIF) was 
recorded daily by 57 subjects. FP treatment was associated with significantly higher PIF 
values than loratadine both morning (p = 0.0051) and evening (p = 0.0036). A greater 
improvement over 4 weeks was observed for PIF morning values in the FP group (p = 0.008) 
but not for evening values (p = 0.358). Statistically significant correlations were found for 
nasal blockage and PIF in the morning (r = -0.54, p = 0.0001) and in the evening (r = 
--0.46, p = 0.008). (J ALLERGY CLIN [MMUNOL 1996;97.'588-95.) 
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Allergic rhinitis is the most common allergic 
disease, with an estimated prevalence of 10% to 
15%. Changes in nasal mucosal vasculature and 
secretory cell function contribute to nasal symp- 
toms. A large number of inflammatory cells, espe- 
cially eosinophils, are present in the inflamed nasal 
mucosa, and some 50 different chemical mediators 
have now been identified either in the mucosa or in 
the nasal lavage fluid. The involvement of many 
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Abbreviations used 
FP: Fluticasone propionate 

PIF: Peak inspiratory flow 

mediators may explain limitations of therapeutic 
agents that inhibit only one mediator. 

Topical intranasal corticosteroids have proven 
highly effective for the treatment of allergic rhini- 
tis.1, 2 The inhibition of the influx of inflammatory 
cells, a major source of cytokines and mediators, 
probably explains the efficacy of this treatment?,  4 
Fluticasone propionate (FP) is a new, highly active 
topical corticosteroid. FP has been developed to 
provide a high ratio of local antiinflammatory to 
systemic activity. Studies in volunteers have dem- 
onstrated a skin vasoconstrictor potency approxi- 
mately twice that of beclomethasone dipropi- 
onate. 5 Systemic bioavailability of FP is extremely 
low because of an extensive first-pass clearance by 
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the liver. Pharmacokine t ic  studies in human  beings 
have shown that  morning  plasma cortisol and 
24-hour  urinary cortisol excretion are unaffected 
by oral  doses as high as 16 mg daily. 6 Intranasal  
administrat ions of  2 mg twice a day for 7 days 
failed to change morning  plasma cortisol concen-  
trations. 6 

A dose tolerance study has shown that  even at 
the highest intranasal dose studied, 1600 Ixg/day 
for a per iod of  4 weeks, no hypothalamo-pi tui tary-  
adrenocort ical-axis  suppression was observed. 7 
The  excellent safety profile of  FP has been  sup- 
por ted  in several studies, s FP aqueous  nasal spray 
at a dose of  200 Ixg administered once a day has 
proven effective, with a good  safety profile, in 
controll ing nasal symptoms in patients with allergic 
rhinitis, s 

Ant ihis tamines  are widely used in the t rea tment  
of  allergic rhinitis. 9 Lora tad ine  is a new, long- 
acting, selective Hi - recep to r  antagonist  with min- 
imal sedative and anticholinergic side effects. This 
study was conduc ted  to examine safety and com- 
pare  efficacy of  FP aqueous  spray, administered 
once  daily, with loratadine tablets administered 
once daily in adolescent  patients with modera te  to 
severe ragweed- induced seasonal  allergic rhinitis. 

METHODS 
Study population 

Two hundred and fifty-seven patients between the 
ages of 12 and 17 years with a history of moderate to 
severe ragweed-induced seasonal allergic rhinitis en- 
tered the trial. Allergy to ragweed was confirmed with a 
ragweed extract skin prick test showing a wheal and flare 
response with a wheal at least 3 mm in diameter greater 
than the buffer control. Subjects were excluded if they 
had concurrent perennial rhinitis or if they had taken 
the following drugs: long-acting histamine antagonists 
within the past 6 weeks; inhaled, intranasal, or systemic 
corticosteroids or inhaled sodium cromoglycate within 
the past 4 weeks; or loratadine or another over-the- 
counter antihistamine within the last week. Subjects 
were also excluded if they had received any other 
therapy for their rhinitis or if they had clinical evidence 
of infection of the paranasal sinuses and/or of the upper 
or lower respiratory tract. Other exclusion criteria in- 
cluded nasal surgery within the past year, structural 
nasal abnormalities or concurrent disease that could 
interfere with the validity of the study results. Patients 
were also excluded if they were pregnant, lactating, or 
were not using reliable contraceptive measures. 

Study medications 
Subjects received either FP aqueous nasal spray (50 

txg per actuation) 200 fxg daily or loratadine tablets, 10 
mg daily, throughout the 4-week treatment period. Sub- 

jects were also given rescue medications in the form of 
terfenadine (60 mg), a naphazoline and pheniramine 
combination eye drops, and the bronchodilator salbuta- 
tool to be used when required. No other medication for 
rhinitis was permitted during the trial. 

Study design 
This multicenter, randomized, double-blind, parallel- 

group study was conducted during the ragweed season at 
five allergy clinics located in southern Ontario. The 
study protocol was approved by the local ethics commit- 
tee at each participating center, and informed consent 
was obtained before inclusion of patients in the study. 
All subjects attended the clinics on five occasions: a 
pretrial visit up to 1 month before the allergy season to 
establish eligibility, a pretreatment visit I week after the 
start of the allergy season to reassess patient eligibility 
and randomization, after 2 and 4 weeks of treatment, 
and 2 weeks after completion of the study. 

Subjects were randomly assigned to receive either FP 
aqueous nasal spray, 200 ~g plus placebo oral tablet, 
once daily each morning or placebo aqueous nasal spray 
and loratadine oral tablet, 10 mg, once daily each 
morning for the duration of the treatment period. Sub- 
jects were randomized as a cohort; all were began 
receiving medication during a 5-day period. Centers 
documented local daily pollen counts from August 1 to 
September 30. 

On admission to the trial and after 4 weeks of 
treatment, a complete physical examination, clinical 
history, laboratory tests, and rhinoscopy were per- 
formed. The rhinoscopy was performed to detect a 
mechanical abnormality or possible adverse effect of 
treatment. 

Subjects were issued diary cards on which to record 
the severity of five symptoms: (1) nasal blockage on 
awakening, recorded in the morning; (2) nasal blockage 
for the rest of the day; (3) sneezing; (4) nasal itch; and 
(5) eye watering or irritation for the whole day, recorded 
in the evening. Symptoms were assessed daily on a 
4-point scale, ranging from absent (0) to severe (3). 

Fifty-seven subjects from one center, after initial 
training in taking nasal peak inspiratory flow (PIF) 
measurements with a Youlten portable PIF meter, pro- 
vided diary card data for morning and evening nasal PIF. 
Morning PIF measurements were taken immediately on 
awakening before any medication was taken and in the 
evening at the time of daily completion of the diary 
cards. 

The primary efficacy assessment was the percentage of 
symptom-free days (score of 0) for nasal blockage during 
the day. Throughout the trial period, the subjects were 
also asked to keep a daily record of all medications taken 
and any side effects or problems they experienced. 

Three population samples were analyzed: an "intent- 
to-treat" population, comprising all subjects receiving 
treatment; a "per-protocol" sample, which included only 
subjects that followed the protocol closely (n = 200); 
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TABLE I. Study populations 

Group 
No. of 

subjects FP Loratadine 

Total recruited 257 NA NA 
Total randomized 242 NA NA 
Intent to treat 240 121 119 
Per protocol 200 107 93 
Testing for PIF 57 29 28 

NA, Not applicable. 

and a sample of all subjects randomized, excluding data 
recorded during the time that pollen counts were ob- 
served to decline. Results were similar for all three 
samples. The results of primary interest, reported here, 
are the analysis of data for the intent-to-treat population 
stratified by center (Table I). Data were used for those 
days for which there were valid diary entries. 

Sta t is t ica l  ana lys is  

Each symptom recorded on the diary card was ana- 
lyzed separately to determine the percentage of symp- 
tom-free days, the mean symptom score, and the median 
symptom score. The percentage of symptom-free days 
and median symptom scores was summarized by using 
the interquartile range (Q3-Q1) percentile as a measure- 
ment of dispersion. Results were analyzed with the 
Wilcoxon rank sum test and the van Elteran test, which 
stratifies by center for the percentage of symptom-free 
days and median symptom scores. Mean symptom scores 
were analyzed by analysis of variance with and without 
center in the model. 

The use of rescue medication was summarized for 
each patient by calculating the mean number of doses 
over 28 days of each medication and the percentage of 
days when no rescue medication was used. Each of these 
responses was analyzed with the Wilcoxon rank sum test 
and the van Elteran method. 

Nasal PIF data were summarized by taking the mean 
of the subjects' three morning measurements and the 
mean of the three evening measurements and averaging 
these means over the treatment period. Results were 
analyzed by using unpaired Student's t test. Pearson's 
correlation coefficient was used to examine the relation- 
ship between symptom scores and PIF measurements in 
the first week of treatment. Additionally, repeated mea- 
sures analysis of variance was used to test for a differ- 
ence between the groups in PIF change between the first 
and last week of treatment. 

To characterize findings during the ragweed season, 
diary card data recorded before August 20 or after 
September 21 were excluded from the analysis. 

The critical level of significance was c~ = 0.05 (two- 
sided) with a power of 90% to detect a 20% difference 
between treatment regimens. All statistical analyses 
were performed with SAS software programs and pro- 
cedures (SAS Institute, Cary, N.C.). 

TABLE II. Demographic characteristics 

FP Loratadine 
200 i~g o.d. 10 mg o.d. 

No. of subjects 121 119 
Sex (n) 

Male 64 71 
Female 57 48 

Age in years (n) 
12 to 14 61 59 
15 to 17 60 50 

Weight (kg) 
Mean 59 56 
SD 15 14 

Medical history (n) 
Asthma 45 46 
Rhinitis symptoms 

Moderate 45 43 
Severe 76 76 

R E S U L T S  

Six patients were withdrawn f rom the study 
because of  violation of  inclusion or  exclusion cri- 
teria, and nine were withdrawn before  randomiza-  
tion. Two hundred  and forty-two patients were 
randomized  to treatment.  Two patients elected not  
to part icipate in the trial just before  the study 
medicat ions were issued. Thus 240 subjects were 
included in the study: 121 received FP aqueous  
spray and 119 received loratadine.  The  t rea tment  
groups were comparable  in demographic  charac- 
teristics (Table II). Twelve subjects discontinued 
the study (five f rom the FP group and seven f rom 
the loratadine group).  Four  subjects were with- 
drawn because of  suspected adverse events: three 
f rom the loratadine group (infectious mononuc le -  
osis, angioedema,  sinus headache) ,  one f rom the 
FP group,  (as thma exacerbation),  and another  
three f rom the FP group (failure to return, b roken  
spray bottle, violation of  exclusion criteria). Four  
subjects in the loratadine group and one in the FP  
group elected to withdraw because of  ineffective- 
ness of  study medication.  

Results for the intent- to-treat  popula t ion  (n = 
240), the per  protocol  popula t ion (n = 210), and 
the analysis for high pollen periods only were 
similar, and the intent- to-treat  popula t ion  results 
are presented  here. In  addition, there were differ- 
ences between centers in differences between the 
groups, but  the direction of  t rea tment  differences 
was the same for all centers. 

The  percentage  o f  symptom-free  days for nasal 
and eye symptoms is presented  in Fig. 1. For  the 
pr imary analysis variable, nasal blockage during 
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FIG. 1. Median percentage of symptom-free days. Half the patients treated with FP were free of 
symptoms (symptom score of 0) 36% of 28 days for nasal blockage during the day. FP had 
significantly higher percentages of symptom-free days than Ioratadine for all nasal symptoms 
scored. No difference was found for eye symptoms. 
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FIG. 2. Mean symptom scores (FP, n = 121; Ioratadine, n = 119). A mean symptom score (more 
than 28 days) was calculated for each patient. This figure represents the overall mean symptom 
score for FP and Ioratadine groups over the 28-day treatment. 

the day, the median percentages and interquartile 
ranges (Q3-Q1) were 36.0 and 64.3, and 7.7 and 
36.0 for FP and loratadine, respectively (p = 
0.0001). The percentage of symptom-free days for 
the FP group was higher than for the loratadine 
group for all nasal symptoms scored. In contrast, 
no difference was found for eye watering or irrita- 
tion (p = 0.14). 

Mean symptom scores are presented in Fig. 2. 
Similar results were found, with statistically signif- 
icant lower symptom scores in the FP group for all 

nasal symptoms scored. No statistically significant 
difference was found for eye symptoms. 

The FP group had statistically significantly lower 
median symptom scores than the loratadine group 
for nasal blockage during the day (p = 0.0006), 
sneezing (p = 0.0054), runny nose (p < 0.0001), 
and nasal itching (p = 0.029). For both treatment 
groups, few patients had scores in the severe 
category, except for in the loratadine group, in 
which 13% of the patients scored severe (Fig. 3) 
for nasal blockage on waking. There was no statis- 
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tically significant difference detected for eye symp- 
toms. 

There were no statistically significant differences 
between the groups for percentage of rescue-free 
days (median and interquartile range) (93, 25%) 
and (96, 33%) for FP and loratadine, respectively 
(p = 0.61). 

Twenty-six (21%) subjects receiving FP used 
rescue antihistamine versus 47 (39%) receiving 
loratadine (p < 0.0025). This result, however, may 
only reflect a pretrial trend because 77% of sub- 
jects receiving FP used antihistamine previously 
compared with 85% receiving loratadine. 

There was no statistically significant difference 

between groups for mean use of rescue eye drops 
(p = 0.70) or rescue bronchodilator (p = 0.78). 

Fifty six subjects (29 receiving FP and 27 receiv- 
ing loratadine) provided valid nasal PIF results 
with a variation of less than 10% between the three 
measurements at any particular reading. All but 
three subjects recorded valid data for at least 28 
days. 

Nasal PIF values (mean and standard deviation) 
in liters were higher for FP than loratadine both in 
the morning (123.0, 34.6 and 94.0, 37.9, respec- 
tively, p = 0.0051) and in the evening (145.9, 39.5 
and 112.3, 41.9, respectively, p = 0.0036). For both 
FP and loratadine, morning blockage symptom 
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scores were higher and morning PIF values were 
lower than evening values (Fig. 4). Morning and 
evening mean nasal PIF results were observed to 
increase over the 28-day period (more for FP than 
loratadine) during a period when pollen counts 
were decreasing, showing a greater improvement 
over the treatment period in the FP group. A 
significant treatment-week interaction (p = 0.008), 
indicating progressive improvement during treat- 
ment, was found for mean morning PIF measures 
(Fig. 5). No statistically significant difference in 
PIF increase between the groups was found for 
evening PIF measures (p = 0.358). Relationships 
between nasal PIF and the symptom of nasal 
blockage were examined during the first week 
when PIF was lowest. Negative correlations were 

found for evening nasal PIF and evening nasal 
blockage during the first week of treatment (n = 
56, r = -0.46; p = 0.0004). Similar results were 
observed with morning measures (Fig. 6). Morning 
and evening PIF rates measured during the first 
week of treatment were highly correlated (n = 56, 
r = 0.88, p = 0.0001). 

The most common adverse events in both treat- 
ment groups were headache and pharyngitis (42% 
and 16%, respectively, in the FP group and 25% 
and 10% in the loratadine group, respectively). 
Headaches occurred in 50 subjects in the FP group 
and 27 subjects in the loratadine group. Headaches 
were classified in FP and loratadine (p = 0.003) 
groups, respectively, as severe in nine and six 
subjects (not significant), moderate in 29 and 14 
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subjects (p = 0.002), and mild in 66 and 29 subjects 
(p < 0.001). The event most frequently reported by 
the investigator as "drug-related" was epistaxis 
(7% and 4%, respectively). As determined by nasal 
and oropharyngeal examination there was no evi- 
dence of candidiasis or nasal septal perforation 
and no difference between the groups in preva- 
lence of crusting or bleeding of the mucosa. Lab- 
oratory values at baseline and at the end of treat- 
ment were similar for both treatment groups. 
Abnormal values were considered by the investi- 
gators to be unrelated to treatment. 

DISCUSSION 

Previous comparisons have suggested that nasal 
symptoms are more effectively controlled with FP 
aqueous nasal spray than with terfenadine, 6!) mg 
twice daily, 9, lo or astemizole, n Comparisons of FP 
with these antihistamines generally favored FP for 
the treatment of various individual nasal symptoms. 

We set out to compare FP aqueous nasal spray 
given once daily (200 Ixg) with loratadine given 
once daily (10 rag) in a double-blind, randomized, 
parallel-group study in adolescent patients with 
allergic rhinitis caused by ragweed. Treatment  with 
FP aqueous nasal spray was associated with better 
control of nasal symptoms than treatment with 
loratadine throughout the study. When symptoms 
were present, they tended to be mild in the FP 
group, whereas they were more likely to be of 
moderate or severe intensity in the loratadine 
group. The same conclusions were reached with 
mean symptom scores and median symptom 
scores, suggesting that perhaps only one such 
analysis is necessary in studies of this type. 

One center had pollen counts much lower than 
the others. As a result of reduced symptoms at the 
one center, there was a treatment-center interac- 
tion that was significant for some nasal symptoms, 
in particular mean nasal blockage during the day. 
Because the allergy season was less pronounced, it 
would be expected that treatment differences 
among the groups would be smaller at that center. 
Nevertheless, the direction of treatment differ- 
ences was the same for all centers. 

FP aqueous nasal spray treatment was also 
associated with higher values for nasal airflow. The 
high correlation observed between morn ing  and 
evening PIF measures in this study suggests that 
with appropriate patient training, nasal inspiratory 
flow rates measured at home on a Youlten peak 
flow meter  have good reproducibility. Symptoms of 
allergic rhinitis tend to be worse in the morning, 
and although lower symptom levels and higher PIF 

values were obtained with FP aqueous nasal spray 
treatment, the diurnal variation in both nasal ob- 
struction and PIF persisted in the FP group during 
the study. It is worth noting that morning PIF 
measurements were taken before the use Of any 
medications. The lower level of nasal blockage and 
the higher PIF values were the consequence of 
treatment received 24 hours earlier and possibly in 
the preceding days. 

During the course of the 4-week treatment in the 
ragweed pollen season, the magnitude of improve- 
ment in PIF was greater with FP aqueous nasal spray 
than with loratadine. These results provide support 
for those obtained from the symptom diary. 

patients receiving !oratadine used more rescue 
antihistamine, and more patients withdrew be- 
cause of lack of control of symptoms (four in the 
loratadine group, one in the FP group), but the 
sample size was too small to apply statistics. The 
lower prevalence of headaches in the loratad!ne 
group could indicate that the antihistamine pa r- 
tially prevents headaches in season in these pa- 
tients with allergic rhinitis. 

The preparations were generally well tolerated. 
No treatment-related laboratory abnormalities 
were identified. 

The opportunity to use FP aqueous nasal spray 
once daily, rather than the usually recommended 
twice or more daily application of intranasal corti- 
costeroid therapy, may improve patient compli- 
ance. The results of the type of compariso n reported 
here indicate that topical nasal corticosteroid is a 
reasonable first choice for the treatment of seasonal 
allergic rhinitis. 

We thank Judy Walters for assistance in the prepara- 
tion of the manuscript. 

REFERENCES 
1. Siegel SC. Topical intranasal corticosteroid therapy in 

rhinitis. J ALLERGY CLIN IMMI;NOL 1988;81:984-91. 
2. Kaliner M. Treatment of allergic rhinitis in the 1990s. In: 

Kaliner M, ed. Management of allergy in the 1990s. To- 
ronto: Hans Huber, 1989:5-13. 

3. Lozewicz S, Wang J, Duddle J, et al. Topical glucocorti- 
coids inhibit activation by allergen in the uppe~: respiratory 
tract. J ALLERGY CLIN IMMUNOL 1992;89:951-7. 

4. Pipkorn U, Proud D, Lichtenstein LM, Kagey-Sabotka A, 
Norman PS, Naclerio RM. Inhibition of mediator release in 
allergic rhinitis by pretreatment with topical glucocortico- 
steroids. N Engl J Med 1987;316:1506-10. 

5. Phillipps GH. Structure-activity relationships of topically 
active steroids: the selection of fluticasone propionate. 
Respir Med1990;84(suppl A):19-23. 

6. Harding SM. The human pharmacology of fluticasone 
propionate. Respir Med 1990;84(suppl A):25-9. 

7. van As A, Bronsky E, Grossman J, Meltzer E, Ratner P, 



J ALLERGY CLIN IMMUNOL Jo rdana  et al. 595 
VOLUME 97, NUMBER 2 

Reed C. Dose tolerance study of fluticasone propionate 
aqueous nasal spray in patients with seasonal allergic 
rhinitis. Ann Allergy 1991;67:156-62. 

8. Bryson HM, Faulds D. Intranasal fluticasone propionate. A 
review of its pharmacodynamic and pharmacokinetic prop- 
erties, and therapeutic potential in allergic rhinitis. Drugs 
1992;43:760-75. 

9. Darnell R, Pecoud A, Richards DH. A double-blind com- 
parison of fluticasone propionate aqueous nasal spray 
terfenadine and placebo in the treatment of patients with 

10. 

11, 

seasonal allergic rhinitis to grass pollen. Clin Exp Allergy 
1994;24:1144-50. 
vanBaval J, Findlay SR, Hampel FC, Martin BG, Ratner P, 
Field E. Intranasal fluticasone propionate is more effective 
than terfenadine tablets for seasonal allergic rhinitis. Arch 
Intern Med 1994;154:2699-704. 
Stricker WE, Klimas JT, Mendelson L, et al. Intranasal 
fluticasone propionate is more effective than astemizote for 
seasonal allergic rhinitis [Abstract]. Ann Allergy 1994;72: 
86. 

THE M O V E ?  
~ P ' ~ e s s  at least six weeks ess at least six weeks aheac 

D o n ' t  m i s s  a s ing le  i s sue  of the  journa l !  To e n s u r e  p r o m p t  service w h e n  y o u  c h a n g e  y o u r  address ,  
p l ease  p h o t o c o p y  a n d  c o m p l e t e  the  f o r m  below.  

Please send your change of address notification at least six weeks before your move to ensure continued service. 
We regret we cannot guarantee replacement of issues missed due to late notification. 

J O U R N A L  TITLE: 
Fill in the title of the journal here. 

OLD ADDRESS:  
Affix the address label from a recent issue of the journal here. 

N E W  ADDRESS:  
C!early print your new address here. 

Name 

Address ..... 

City/State/ZIP _ _  

COPY A N D  MAIL THIS FORM TO:  
Journa l  Subscr ip t ion  Services 
Mosby -Yea  r Book, Inc. 
11830 West l ine  Indus t r i a l  Dr. 
St. Louis,  M O  63146-3318 

II 

O R  FAX TO: 
314-432,1158 

~v¢~ Mosby 

OR P H O N E :  
1-800-453-4351 
Outs ide  t h e U . S ,  call 
314-453-4351 


