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Background: One of the risks associated with the use of oral corticosteroids is suppression of 
adrenocortical function. Triamcinolone acetonide (TAA) aqueous nasal spray administered 
once daily (110 txg and 220 tzg) has been shown to reduce allergic rhinitis symptoms. 
Objective: This multicenter, placebo-controlled, double-blind study determined the effects of 
TAA aqueous nasal spray, placebo, and oral prednisone on adrenocortical function in 
patients with allergic rhinitis. 
Methods: Sixty-four patients received TAA aqueous nasal spray (220 lag or 440 txg), oral 
prednisone (10 mg), or placebo once daily for 6 weeks. Adrenocortical function was assessed 
after cosyntropin stimulation for 6 hours before treatment and after 6 weeks of treatment. 
Results: There was no statistically significant effect on adrenocortical function in patients who 
received either dose of TAA aqueous nasal spray compared with placebo. In contrast, 
prednisone produced statistically significant (p < O. 001) reductions in adrenocortical function 
compared with placebo; reductions occurred in both the mean 6-hour plasma cortisol levels 
and mean change in 6-hour plasma cortisol levels from pretreatment. 
Conclusion: This study demonstrated that, unlike oral prednisone, TAA aqueous nasal spray, 
in therapeutic doses, did not alter adrenocortical function and was comparable to treatment 
with placebo in its absence of measurable effects on adrenocortical function. (J Allergy Clin 
Immunol 1996;98:32-8.) 
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Before the development and use of intranasal 
corticosteroids, the t reatment  of perennial and 
seasonal allergic rhinitis with oral corticosteroids 
was hampered  by the relative risk of systemic 
adverse events, despite the obvious amelioration of 
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Abbreviations used 
17-OHCS: 17-Hydroxycorticosteroid 

TAA: Triamcinolone acetonide 

symptoms with use of drugs from this pharmaco- 
logic class. 1, 2 One of the risks associated with the 
use of oral corticosteroids is suppression of adre- 
nocortical function, 1-3 which can result in a variety 
of responses including acute adrenal insufficien- 
cy.2, 3 Limited adrenocortical suppression may oc- 
cur with single doses of oral corticosteroids; how- 
ever, clinically significant suppression is more 
likely with long-term administration?, 4 This risk of 
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suppression with extended use is of particular 
concern for patients  with chronic diseases, such as 
seasonal and perennial allergic rhinitis, although 
the benefit of regular use of oral corticosteroids is 
well established?, 2-10 Thus the risk of adrenocor- 
tical suppression and its associated morbidity must 
be considered relative to the obvious symptomatic 
relief experienced by the patient receiving oral 
corticosteroids regularly. 

In the past few years, many corticosteroids have 
become available as inhaled formulations, both 
bronchial and nasal, for the t reatment  of asthma 
and allergic rhinitis, respectively, y, ~0, ~1 With the 
advent of nasal inhaled corticosteroids, clinicians 
have been able to treat  patients with allergic 
rhinitis effectively with decreased concern about 
systemic side effects and long-term adrenocortical 
suppression],  lO, 12,13 Although intranasal dexa- 
methasone was shown to have significant adre- 
nocortical suppressive effects, 14 new intranasal 
synthetic corticosteroids have not resulted in mea- 
surable adrenocortical suppression after either 
short- or long-term use. 5-9,13,15-19 

One currently available intranasal corticoste- 
roid, t r iamcinolone acetonide (TAA) aerosol, has 
been shown to be effective in suppressing the 
symptoms of perennial and seasonal allergic rhini- 
tis when administered once daily at doses of 110 
Ixg, 220 izg, and 440 txg. 5, ~, 19-21 It offers the advan- 
tage of once-daily dosing with limited adverse 
effects and no measurable effects on adrenocortical 
function.21, 22 TAA aqueous nasal spray is a new 
formulation of the drug, which has also been 
shown to be effective in managing the symptoms of 
seasonal and perennial allergic rhinitis at doses of  
110 p,g/day and 220 p~g/day. 23, 24 In addition, TAA 
aqueous nasal spray was safe and maintained its 
effectiveness over a 1-year period in patients with 
perennial allergic rhinitisY This study was de- 
signed to compare  the effect of T A A  aqueous nasal 
spray on adrenocortical function with that of pla- 
cebo and oral prednisone in male patients with 
allergic rhinitis. 

METHODS 
Patients 

Sixty-four male patients with allergic rhinitis were 
enrolled in this study. Eligible patients were men, 18 to 
65 years of age, with a minimum 2-year history of allergic 
rhinitis and a positive skin prick test response to sea- 
sonal or perennial allergens. Exclusion criteria included 
an initial morning plasma cortisol level (performed 
between 7:00 and 9:00 AM) less than 5 Ixg/dl or greater 
than 18 txg/dl, oral corticosteroid therapy within 90 days 

of initial study visit, more than i0 days of oral cortico- 
steroid therapy within the past year, inhaled (bronchial 
or nasal) corticosteroid therapy within 42 days of initial 
visit, nasal candidiasis, acute or chronic sinusitis, signif- 
icant nasal polyposis or other gross anatomic nasal 
deformity that could impair breathing. Patients were 
allowed to use medications required to manage acute or 
chronic illness with the exception of any type of cortico- 
steroid or any other medication that could interfere with 
the assessment of adrenocortical function, The study 
protocol was approved by the Institutional Review Board 
at each of the four U.S. study sites, and each participating 
patient signed an informed consent form. 

Study design 
This multicenter study used a double-blind, placebo- 

controlled design. Patients were randomized to receive 
once daily either 220 Ixg or 440 Ixg of TAA aqueous 
nasal spray, 10 mg of oral prednisone as capsules, or 
placebo for 42 consecutive days (6 weeks). Oral pred- 
nisone was included as a positive control. Each patient 
was initially screened to establish a diagnosis of allergic 
rhinitis by means of a positive skin prick test response to 
seasonal or perennial allergens present in the patient's 
environment. Adrenocortical function was assessed be- 
fore treatment and after completion of the 6-week, 
double-blind study phase. A complete physical examina- 
tion and laboratory tests (hematology, serum chemistry, 
and urinalysis) were performed at the initial visit and on 
completion of the study. Safety was evaluated by moni- 
toring the frequency and severity of adverse effects of 
the study treatments as recorded by each patient on 
diary cards. Side effects were assessed by site investiga- 
tors at patient interviews performed at the end of weeks 
3 and 6 of the study. 

Patients were supplied with bottles containing TAA 
aqueous nasal spray or identical placebo spray. In addi- 
tion, patients received 10 mg of oral prednisone as 
capsules or identical placebo capsules. Each patient 
received enough study medication for 3 weeks, aflLer 
which time the patient returned for an interim interview 
and then received enough medication to complete the 
study. TAA aqueous nasal spray, placebo spray, wed- 
nisone 10 mg capsules, and placebo capsules were 
supplied by Rh6ne-Poulenc Rorer Pharmaceuticals, Inc. 
(Collegeville, Pa.). Compliance was documented by eval- 
uation of the patients' diary cards. 

Adrenocortical function testing 
Adrenocortical function was evaluated over a 3-day 

baseline period before initiation of the study by using the 
cosyntropin stimulation test. The cosyntropin stimula- 
tion test was conducted as a 6-hour intravenous infusion 
of Cortrosyn, 250 ixg (synthetic adrenocorticotropic hor- 
mone; Organon, Inc., West Orange, N.J.), diluted in 500 
ml of 0:9% sodium- chloride intravenous solution, The 
cosyntropin stimulation test has been shown to rapidly 
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TABLE I. Demographic characteristics of the patient population 

Mean age 
Treatment n % Caucasian (yr) (range) 

Mean 
Mean height weight (kg) 
(cm) (range) (range) 

Placebo 16 88 32 (22-44) 
TAA aqueous 16 88 29 (19-38) 

(220 txg/day) 
TAA aqueous 16 75 29 (22-40) 

(440 ~g/day) 
Prednisone 16 81 33 (19-50) 

(10 mg/day) 
Total 64 83 31 (19-50) 

179 (168-187) 87(70-119) 
183 (170-196) 88 (69-159) 

181 (175-188) 89(68-122) 

178(164-188) 83 (65-108) 

180 (164-196) 87 (65-159) 

and accurately reflect the functional status of the adrenal 
glands, especially in response to stimulation. 26-28 

An initial morning plasma cortisol level (performed 
between 7:00 and 9:00 AM) and a 24-hour urine 
collection for determination of urinary 17-hydroxycor- 
ticosteroid (17-OHCS), urinary free cortisol, and uri- 
nary creatinine levels were obtained. The next day, a 
6-hour cosyntropin stimulation test was performed, 
which included a second 24-hour urine collection to 
determine the effects of the stimulation test. The 
urine collection and cosyntropin stimulation test were 
repeated at the conclusion of the 6-week treatment 
period. All samples were assayed for plasma cortisol, as 
described previously, 22 by fluorescence polarization immu- 
noassay at a central laboratory (Coming SciCor, Inc., 
Indianapolis, Ind.). 

Data  and stat ist ical  analyses 

Primary analyses were performed for each TAA aque- 
ous nasal spray dose and prednisone compared with 
placebo. The primary variables were the proportion of 
patients with clinical adrenocortical suppression and the 
mean plasma cortisol levels at the end of the study. 
Clinically significant adrenocortical suppression was de- 
fined as plasma cortisol levels that were below the 
normal range at the end of the sixth hour of cosyntropin 
stimulation. The normal plasma cortisol range was based 
on results of previous studies 22,29 and was calculated 
from the pretreatment means +- 2 SDs of the pooled 
data from all patients. The lower limit reference ranges 
at the sixth-hour time point reported in previous studies 
were 31.61 ~g/d122 and 39.91 Ixg/dl. 29 Secondary analyses 
were conducted on the mean changes from pretreatment 
to posttreatment in sixth-hour plasma cortisol levels, 
24-hour urinary 17-OHCS, and 24-hour urinary free 
cortisol. 

Statistical analysis was performed on continuous va- 
riables by using a one-sided trend test on the mean 
response. The means and standard errors used in the 
analysis were obtained from a two-way analysis of vari- 
ance with treatment and investigator as primary effects 
and no interaction term. Both TAA aqueous nasal spray 
groups, as well as the prednisone group, were separately 
compared with the placebo group in this analysis. All 

tests were conducted with one-sided statistical signifi- 
cance set at c~ = 0.05. 

R E S U L T S  

Sixty-four male patients with allergic rhinitis 
were enrolled in this study. All patients experi- 
enced allergy symptom relief, regardless of treat- 
ment regimen. One patient (placebo group) did 
not complete the study because of a protocol 
violation on day 5 of the study. However, safety 
data from this patient were included in the appro- 
priate analyses. The demographic characteristics of 
the patient groups were comparable with regard to 
race, age, height, and weight (Table I). The num- 
ber of days patients received treatment ranged 
from 5 to 50; the average numbers of days treated 
were 38.3, 41.1, 41.4, and 41.4 for patients who 
received placebo, TAA aqueous nasal spray (220 
ixg/day), TAA aqueous nasal spray (440 ~g/day), 
and prednisone, respectively. 

P r e t r e a t m e n t  adrenocor t ica l  funct ion  

Table II shows the results of the baseline adre- 
nocortical function testing. For the purposes of this 
study, the normal plasma cortisol reference range 
was consistent with results of previous studies by 
Feiss et al. 22 and Streeten et al. 29 and was calcu- 
lated to be between 34.89 txg/dl and 69.17 ~xg/dl. 
Therefore plasma cortisol levels within this range 
after a 6-hour cosyntropin stimulation were con- 
sidered normal and indicated normal adrenocorti- 
cal function. The pretreatment results indicated 
that all treatment groups were comparable with 
regard to mean plasma cortisol levels both before 
and after cosyntropin stimulation before initiation 
of study medication. 

T r e a t m e n t  effects b e t w e e n  groups 

Overall, no patient in the study exhibited clinical 
symptoms related to adrenocortical suppression 
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FIG. 1. Week 6 mean plasma cortisol responses to 6-hour adrenocortical stimulation test with 
cosyntropin. Asterisk indicates significantly different from placebo at p < 0.001. 

TABLE II. Mean differences (_+ SD) in plasma cortisol production from pretreatment to posttreatment 

Mean (SEM) 6-hour 
plasma cortisol levels 
(l~g/dl) posttreatment 

analysis Adrenocortical function results 

Mean (SD) plasma cortisol levels (l~g/dl) hours of 
cosyntropin stimulation 

Treatment Adjusted p 
Treatment n phase 0 2 4 6 mean (SEIVI)* Valuer 

Placebo 16 Pretreatment 16.81 (3.80) 38.31 (5.29) 48.44 (6.16) 52.56 (7.30) 
Posttreatment 15.69 (3.38) 36.00 (5.69) 45.19 (8.16) 49.81 (8.12) 49.81 (1.92) - -  

TAA aqueous 16 Pretreatment 15.94 (5.42) 37.25 (6.64) 46.19 (6.20) 47.63 (11.28) 
(220 txg/day) Posttreatment 17.81 (5.42) 36.06 (7.85) 45.75 (9.52) 47.81 (8.68) 47.81 (1.92) 0.232 

TAA aqueous 16 Pretreatment 16.13 (5.86) 38.44 (5.03) 48.88 (5.00) 53.56 (8.10) 
(440 ixg/day) Posttreatment 14.56 (4.43) 35.25 (4.49) 45.50 (5.13) 49.00 (7.02) 49.00 (1.92) 0.383 

Prednisone 16 Pretreatment 15.19 (5.54) 39.13 (4.49) 49.56 (4.08) 54.38 (5.74) 
(10 mg/day) Posttreatment 10.88 (4.62) 25.56 (5.27) 30.75 (6.41) 33.38 (7.74) 33.38 (1.92) <0.0015 

*Six-hour plasma cortisol level means were adjusted for imbalances among investigative sites. 
?p values indicate difference between treatment group and placebo according to one-sided trend test. 
$Significantly different from placebo. 

before or after treatment with study medication. 
After treatment at week 6 of the study, analyses of 
data from the 6-hour cosyntropin stimulation test 
revealed no statistically significant effect on adre- 
nocortical function in patients treated with either 

dose of TAA aqueous nasal spray compared with 
placebo (Table II, Figs. 1 and 2). In contrast, oral 
prednisone did significantly (p < 0.001) reduce 
adrenocortical function compared with placebo. 
These reductions in adrenocortical function were 
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FIG. 2. Mean differences in plasma cortisol production from pretreatment to posttreatment after 
a 6-hour cosyntropin stimulation test. Asterisk indicates significantly different from placebo at 
p < 0.001. 

TABLE III. Pretreatment to posttreatment mean differences (_+ SEM) in urinary free cortisol and 
urinary 17-OHCS levels 

Urinary free cortisol (1~g/24 hr) Urinary 17-OHCS (rag/24 hr) 

Difference Difference 
adjusted mean adjusted mean 

Treatment (SEM)* p Valuet (SEM)* p Valuer 

Placebo 289.04 (105.61) - -  1.16 (1.80) - -  
TAA aqueous (220 ixg/day) 128.05 (113.48) >0.5 0.26 (1.61) >0.5 
TAA aqueous (440 p.g/day) 128.10 (105.63) >0.5 0.97 (1.61) >0.5 
Prednisone (10 mg/day) -379.48 (105.63) <0.001~ -7.16 (1.73) <0.0015 

*Mean was derived by subtracting the prestimulation values from the poststimulation values. Difference from pre- to posttreatment 
(week 6) minus results based on the actual individual values; mean differences were adjusted for imbalances among investigative 
sites. 

tP values indicate difference between treatment group and placebo according to one-sided trend test. 
:~Significantly different from placebo. 

noted in both the mean 6-hour plasma cortisol 
levels (p < 0.001, Table II, Fig. 1) and mean 
differences in 6-hour plasma cortisol production 
from pret reatment  to post t reatment  (p < 0.001, 
Fig. 2). The effect of prednisone t reatment  on 
adrenocortical activity was demonstrated as a 
blunting of adrenocortical activity as shown in Figs. 
1 and 2. Prednisone treatment,  based on pretreat- 
ment  to post t reatment  mean plasma cortisol levels, 
resulted in an approximate 28% decrease in pre- 
stimulation values and a 43% decrease in the mean 

change in 6-hour stimulated cortisol production 
after 42 days of treatment.  

The changes in urinary free cortisol and urinary 
17-OHCS by treatment  groups are presented in 
Table III.  In both cases the levels were adjusted for 
creatinine clearance. The results of these analyses 
indicated that t reatment  with TAA aqueous nasal 
spray had no statistically significant effect on either 
mean urinary free cortisol or 17-OHCS levels 
during the course of the study. In contrast, pred- 
nisone treatment  significantly (p -< 0.001) reduced 
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both urinary free cortisol and 17-OHCS when com- 
pared with pretreatment means. 

Safety evaluations 

Clinical safety was evaluated in all patients 
enrolled in this study. The incidence of adverse 
events was comparable among all four treatment 
groups, and none were considered severe. The 
most frequently observed adverse event was head- 
ache, which occurred in 25.0% of patients who 
received placebo, 6.3% of patients who received 
220 Ixg of TAA aqueous nasal spray, 12.5% of 
patients who received 440 txg of TAA aqueous 
nasal spray, and 37.5% of those who received 
prednisone. There were no deaths, serious adverse 
clinical events, or clinically significant changes in 
physical examination results during the study. No 
clinically significant laboratory abnormalities re- 
lated to study medication were observed. 

DISCUSSION 

This study evaluated the effects of once-daily 
administration of TAA aqueous nasal spray (220 
tzg and 440 ~g) for 6 weeks on adrenocortical 
function; these doses have previously been shown 
to be efficacious and safe with the aerosol formu- 
lation of TAA. 6, 19-21 Recent studies have shown 
TAA aqueous nasal spray to be effective for the 
symptomatic treatment of seasonal and perennial 
allergic rhinitis at doses of 110 ixg/day and 220 
txg/day.23, 24 In this study intranasal TAA aqueous 
nasal spray (220 p.g/day or 440 ixg/day) did not 
alter adrenocortical function, whereas oral pred- 
nisone, 10 mg/day, significantly (p < 0.001) sup- 
pressed adrenocortical function compared with 
placebo. In response to cosyntropin stimulation, 
each of the TAA aqueous nasal spray treatment 
groups had results very similar to and not statisti- 
cally different from baseline responses. In compar- 
ison, patients who received oral prednisone, 10 
mg/day, demonstrated a statistically significant (p 
< 0.001) depression of adrenocortical function in 
response to cosyntropin stimulation after the 
6-week treatment period when compared with 
baseline responses. These results support the con- 
clusion that TAA aqueous nasal spray has no 
measurable effects on adrenocortical function 
when administered in doses of 220 txg and 440 tzg 
daily for up to 6 weeks. 

Intranasal administration of newer corticoste- 
roids is not associated with measurable effects on 
adrenocortical suppression when used in either 
aerosoP, 7-9, 19 or aqueous formulations compared 
with oral corticosteroids. 6,13, 15 One study with 

intranasal dexamethasone demonstrated greater 
than expected adrenocortical suppression with 
therapeutic d o s e s .  14 Michels et al. 14 reported that 
almost two thirds of patients with allergic rhinitis 
treated with therapeutic doses of intranasal dexa- 
methasone for 2 weeks had mild-to-moderate 
adrenocortical suppression. In contrast, TAA aero- 
sol nasal spray has not resulted in any measur- 
able effects on adrenocortical function when used 
in doses similar to those evaluated in this 
study?, 8,19, 22 

Because no difference in adrenocortical function 
was found between patients who received TAA 
aqueous nasal spray or placebo, one could consider 
whether a different study design might permit 
detection of potential differences between these 
groups. However, this study was designed to ad- 
dress such concerns by including prednisone, a 
corticosteroid known to demonstrably reduce ad- 
renocortical function, as a positive control arm. 3, 30 
The results in this study with prednisone validated 
the study design. 

In conclusion, the results of this study demon- 
strated that, unlike oral prednisone, intrana- 
sal administration of therapeutic doses of TAA 
aqueous nasal spray did not alter adrenocortical 
function and was comparable to treatment with 
placebo in its absence of measurable effects on 
adrenocortical function. 

REFERENCES 

1. Haynes RC Jr. Adrenocorticotropic hormone: adrenocor- 
tical steroids and their synthetic analogs; inhibitors of the 
synthesis and actions of adrenocortical hormones. In: 
Goodman Gilman A, Rall TW, Nies AS, Taylor P, eds. 
Goodman and Gilman's the pharmacological basis of ther- 
apeutics. New York: Pergamon Press, 1990:1431-62. 

2. McEvoy GE. AHFS drug information. Bethesda: American 
Society of Hospital Pharmacists, 1995:2094-102. 

3. Truhan AP, Ahmed AR. Corticosteroids: a review with 
emphasis on complications of prolonged systemic therapy. 
Ann Allergy 1989;62:375-91. 

4. Mabry RL. Corticosteroids in the management of upper 
respiratory allergy: the emerging role of steroid nasal 
sprays. Otolaryngol Head Neck Surg 1992;107:855-60. 

5. Findlay S, Huber F, Garcia J, Huang L. Efficacy of once-a-day 
intranasal administration of triamcinolone acetonide in pa- 
tients with seasonal allergic rhinitis. Ann Allergy 1992;68:228- 
32. 

6. Grossman J, Banov C, Bronsky EA, et al. Fluticasone 
propionate aqueous nasal spray is safe and effective :for 
children with seasonal allergic rhinitis. Pediatrics 1993;92: 
594-9. 

7. Orgel HA, Meltzer EO, Bierman CW, et al. Intranasal 
fluocortin butyl in patients with perennial rhinitis: a 12- 
month efficacy and safety study including nasal biopsy. 
J Allergy Clin Immunol 1991;88:257-64. 

8. Spector S, Bronsky E, Chervinsky P, et al. Multicenter, 



38 H o w l a n d  et al. J ALLERGY CLIN IMMUNOL 
JULY 1996 

double-blind, placebo-controlled trial of triamcinolone ace- 
tonide nasal aerosol in the treatment of perennial allergic 
rhinitis. Ann Allergy 1990;64:300-5. 

9. Turkeltaub PC, Norman PS, Crepea S. Treatment of rag- 
weed hay fever with an intranasal spray containing flunisol- 
ide, a new synthetic corticosteroid. J Allergy Clin Immunol 
1976;58:597-606. 

10. Turkeltaub PC, Norman PS, Johnson JD, Crepea S. Treat- 
ment of seasonal and perennial rhinitis with intranasal 
flunisolide. Allergy 1982;37:303-11. 

11. Orgel HA, Meltzer EO, Kemp JP, Welch MJ. Clinical, 
rhinomanometric, and cytologic evaluation of seasonal 
allergic rhinitis treated with beclomethasone dipropionate 
as aqueous nasal spray or pressurized aerosol. J Allergy 
Clin Immunol 1986;77:858-64. 

12. Horowitz M, Burnet RB. The effect of intranasal be- 
clomethasone dipropionate on adrenal function. Med J 
Aust 1979;2:660-1. 

13. van As A, Bronsky E, Grossman J, Meltzer E, Rather P, 
Reed C. Dose tolerance study of fluticasone propionate 
aqueous nasal spray in patients with seasonal allergic 
rhinitis. Ann Allergy 1991;67:156-62. 

14. Michels MI, Smith RE, Heimlich EM. Adrenal suppression 
and intranasally applied steroids. Ann Allergy 1967;25:569- 
74. 

15. Clayton DE, Kooistra JB, Geller M, et al. Short-term efficacy 
trial and twenty-four-month follow-up of flunisolide nasal 
spray in the treatment of perennial rhinitis. J Allergy Clin 
Immunol 1981;67:2-7. 

16. Harding SM, Felstead S. A comparison of the tolerance 
and systemic effects of fluticasone propionate (FP) and 
beclomethasone dipropionate (BDP) in healthy volunteers 
[Abstract]. Eur Respir J 1988;l(suppl 1):196s. 

17. Pedersen S, Fuglsang G. Urine cortisol excretion in chil- 
dren treated with high doses of inhaled corticosteroids: a 
comparison of budesonide and beclomethasone. Eur Re- 
spir J 1988;1:433-5. 

18. Sherman B, Weinberger M, Chen-Walden H, Wendt H. 
Further studies of the effects of inhaled glucocorticoids on 
pituitary-adrenal function in healthy adults. J Allergy Clin 
Immunol 1982;69:208-12. 

19. Tinkelman D, Falliers C, Gross G, et al. Multicenter 
evaluation of triamcinolone acetonide nasal aerosol in the 
treatment of adult patients with seasonal allergic rhinitis. 
Ann Allergy 1990;64(part II):234-40. 

20. Storms W, Bronsky E, Findlay S, et al. Once daily 
triamcinolone acetonide nasal spray is effective for the 
treatment of perennial allergic rhinitis. Ann Allergy 
1991;66:329-34. 

21. Welch MJ, Bronsky E, Findlay S, et al. Long-term safety of 
triamcinolone acetonide nasal aerosol for the treatment of 
perennial allergic rhinitis. Clin Ther 1994;16:253-62. 

22. Feiss G, Morris R, Rom D, et al. A comparative study of 
the effects of intranasal triamcinolone acetonide aerosol 
(ITAA) and prednisone on adrenocortical function. 
J Allergy Clin Immunol 1992;89:1151-6. 

23. Kobayashi RH, Beaucher WN, Koepke JW, et al. Triamci- 
nolone acetonide aqueous nasal spray for treatment of 
patients with perennial allergic rhinitis: a multicenter, 
randomized, placebo-controlled, double-blind study. Clin 
Ther 1995;17:503-13. 

24. Settipane G, Korenblat PE, Winder J, et al. Triamcinolone 
acetonide aqueous nasal spray in patients with seasonal 
ragweed allergic rhinitis: a placebo-controlled, double- 
blind study. Clin Ther 1995;17:252-63. 

25. Smith JA, Beaucher WN, Kobayashi RH, et al. Long-term 
safety and efficacy of triamcinolone acetonide aqueous 
nasal spray for the treatment of perennial allergic rhinitis. 
Submitted to J Am Board Faro Pract, 1995. 

26. Maynard DE, Folk RL, Riley TR, Wieland RG, Gwinup G, 
Hamwi GJ. A rapid test for adrenocortical insufficiency. 
Ann Intern Med 1966;64:552-6. 

27. Speckart PF, Nicoloff JT, Bethune JE. Screening for adre- 
nocortical insufficiency with cosyntropin (synthetic ACTH). 
Arch Intern Med 1971;128:761-3. 

28. Wood JB, Frankland AW, James VHT, Landon J. A rapid 
test of adrenocortical function. Lancet 1965;1:243-5. 

29. Streeten DHP, Anderson GH, Dalakos TG, et al. Normal 
and abnormal function of the hypothalamic-pituitary-adre- 
nocortical system in man. Endocr Rev 1984;5:371-94. 

30. Claman HN. Glucocorticosteroids II: the clinical responses. 
Hosp Pract 1983;18:143-51. 


