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ABSTRACT
Background: Seasonal allergic rhinitis (SAR) symptoms are often most severe and/or disruptive during overnight and morning hours, resulting in

cognitive/performance impairments and reduced quality of life throughout the following day. Surveys of allergy patients and health care practitioners reveal
a common perception that intranasal steroids (INSs), many of which are dosed q.d., fail to adequately relieve symptoms for a full 24 hours. This review assessed
whether perceptions of the 24-hour duration of action of INSs correspond with duration of action documented in clinical literature.

Methods: SAR clinical trial literature of the last 5 years was reviewed to identify studies of INSs incorporating morning instantaneous (A.M. NOW) or
instantaneous assessments of 24-hour duration of action.

Results: In numerous placebo-controlled trials of INSs in patients with SAR, treatment was associated with significantly greater improvements in A.M.
NOW symptoms from baseline versus placebo. For congestion, this is noteworthy, because patients often cite this symptom, especially in the morning, as the
most bothersome symptom. Comparison of A.M. NOW and daily scores suggests minimal drop in efficacy at 24 hours postdose. In several studies, INS
treatment was found superior to intranasal or oral antihistamines in A.M. NOW symptom improvement.

Conclusion: Once-daily INSs have potential for effective 24-hour symptom relief; however, there is an apparent disconnect between these findings and
patient/physician perceptions. This discrepancy may be explained, in part, by less-than-ideal treatment adherence among “real-world” patients versus subjects
treated in clinical trials. Proactive counseling can encourage proper INS use and help maximize treatment benefits.

(Am J Rhinol Allergy 26, 287–292, 2012; doi: 10.2500/ajra.2012.26.3770)

Seasonal allergic rhinitis (SAR) is a common, chronic condition
with potential for substantial morbidity and impact on quality

of life. The self-reported prevalence of SAR or perennial AR symp-
toms in the United States was recently given as 30.2%, corresponding
to almost 90 million persons.1 Conservative estimates suggest a
worldwide prevalence of �500 million, and incidence appears to be
rising.2 Direct and indirect costs are high and continue to increase.3

Nonetheless, approximately one of eight affected individuals in the
United States seeks medical advice and treatment for these condi-
tions, suggesting substantial underdiagnosis, self-treatment, mild
symptoms, or even poor access to health care.3,4

Almost one-half of patients with AR report greatest symptom severity
in the morning, with nasal congestion the most commonly experienced
complaint on awakening. In most patients, the presence of morning
symptoms affects their emotions and behavior throughout the day.5

Given these issues, greater attention is being given to evaluating the
24-hour duration of action of allergy medications dosed q.d. in the
morning, in an effort to determine whether high levels of symptom
relief are maintained through the night and until the next morning
dose. Clinical studies of AR treatments now frequently include sub-
jective efficacy assessments at the 24-hour time point, just before the
next scheduled dose. Morning instantaneous (A.M. NOW) or A.M.
NOW symptom severity ratings immediately before dosing provide

an assessment of drug effectiveness at that moment, �23.75 hours
after the previous dose.

The SAR clinical trial literature of the last 5 years was reviewed to
identify studies of intranasal steroids (INSs) incorporating A.M.
NOW or A.M. instantaneous assessments of 24-hour duration of
action. Search terms “budesonide,” “fluticasone furoate,” “fluticasone
propionate,” “mometasone furoate,” and “triamcinolone,” paired
with “A.M. NOW” and “A.M. instantaneous,” yielded articles on
fluticasone furoate, mometasone furoate, and ciclesonide. This review
of the identified literature assessed the 24-hour duration of action of
INS agents, which are widely used for SAR, to determine whether
perceptions of duration of action correspond with duration of action
documented in the clinical literature.

RELEVANCE OF 24-HOUR DURATION OF EFFECT
In recent years, pharmaceutical advances have produced oral and

intranasal allergy treatments that can be administered q.d. to improve
patient convenience and adherence. An Internet-based survey con-
ducted in 2005 asked 1000 adult patients with AR in the United States
about disease characteristics and patterns as well as treatment prefer-
ences and satisfaction/dissatisfaction.5 Approximately two-thirds of re-
spondents indicated it was very important for an allergy medication to
sustain efficacy from dose to dose, provide relief all day and into the next
morning, and let them awaken with good symptom control. However,
up to one-third of patients in the Allergies in America survey cited a
perceived lack of 24-hour symptom relief as a reason for discontinuing
treatment.6 Thus, the q.d. dosing of many allergy products, intended to
improve adherence through convenience, may actually lead to nonad-
herence or even treatment disruption if the patient does not experience
or perceive sufficient continued relief between doses. These concerns are
especially relevant given the relatively greater burden of AR symptoms
during the overnight/morning periods.

PERCEPTIONS OF INS DURATION OF EFFECT
INSs have been shown to be among the most effective nasal con-

gestion treatments and, as a class, have been a recommended first-line
intervention for AR for �10 years.2,7–10 Results from trials, meta-
analyses, and systematic reviews suggest that INSs are superior to
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oral and intranasal antihistamines for relieving AR symptoms, par-
ticularly nasal complaints.11–16 Most widely used INSs are labeled for
q.d. dosing (budesonide/Rhinocort Aqua, ciclesonide/Omnaris, flu-
ticasone furoate/Veramyst, fluticasone propionate/Flonase; mometa-
sone furoate/Nasonex, and triamcinolone/Nasacort AQ).17–22 How-
ever, many physicians and patients perceive INSs as providing
inadequate 24-hour symptom relief. In the Allergies in America sur-
vey, 48% of patients indicated that their prescription nasal spray loses
efficacy over 24 hours, an opinion shared by sizable numbers of
responding health care professionals.6

CLINICAL STUDY EVIDENCE FOR INS
DURATION OF EFFECT

A primary assessment to evaluate 24-hour duration of effect for q.d.
medications dosed in the morning is patient-rated A.M. NOW (also
called A.M. instantaneous). Historically, SAR study designs rarely
incorporated A.M. NOW efficacy evaluations, focusing on efficacy
ratings over periods of time (i.e., daytime or nighttime periods). The
A.M. NOW rating is a relatively new outcome of interest; thus, most
relevant study data represent only the newer INS compounds.

INS versus Placebo
Several placebo-controlled studies were identified in which A.M.

NOW symptom ratings were used to evaluate the 24-hour duration of

effect of fluticasone furoate,23–28 mometasone furoate,29–34 or
ciclesonide.35 Figure 1 depicts changes from baseline in mean A.M.
NOW scores for total nasal symptom score (TNSS) in studies rating
four individual nasal symptoms (congestion, rhinorrhea, sneezing,
and itching) on a scale of 0 (none) to 3 (severe), with TNSS the sum of
these four scores (maximum possible TNSS � 12). In every study, INS
treatment was associated with significantly greater improvement
from baseline in A.M. NOW assessments versus placebo, with mean
improvement versus placebo ranging from 0.7 to 1.9. These data
provide consistent evidence of significant, measurable INS activity 24
hours postdosing. Figure 2 illustrates day-by-day differences in A.M.
NOW TNSS ratings from a 2-week study comparing q.d. mometasone
furoate nasal spray (MFNS) and placebo. Beginning on day 1 and on
each subsequent study day, MFNS treatment was significantly supe-
rior to placebo 24 hours after the previous day’s dose.30 Figure 3
depicts changes from baseline in patient-reported daily reflective
TNSS (rTNSS) and A.M. NOW TNSS scores, indicating little change in
patient-perceived benefits over the 24-hour dosing interval and sug-
gesting duration of action throughout this period.23–28

A.M. NOW TNSS was a secondary end point in a recent report of
pooled results from two studies evaluating MFNS versus placebo. The
majority of the 684 subjects had moderate-to-severe congestion and
SAR.29 Subjects receiving MFNS (n � 344) showed a 1.04-point difference
versus placebo (n � 340) in least squares mean change from baseline for

Figure 1. Treatment differences in mean A.M. NOW TNSS scores, INS
versus placebo, in subjects with SAR. Although direct comparison of
studies is challenging due to variations in design, results illustrate
consistency of effect across INSs. All studies were of 2-week duration,
with the exception of the Varghese study, which was an 8-day chamber
study (see text for further detail).23–35 All versus placebo, p � 0.05. A.M.
NOW, morning instantaneous; CIC, ciclesonide; FF, fluticasone furoate;
INS, intranasal corticosteroid; MF, mometasone furoate; SAR, seasonal
allergic rhinitis; TNSS, total nasal symptom score.

Figure 2. Significantly greater improvement in A.M.
NOW TNSS was seen in subjects treated with mometa-
sone furoate nasal spray at 200 �g q.d. (n � 344) versus
placebo (n � 340). The benefit vs placebo was significant
by day 1 and on each subsequent day of the study30 (*p �
0.001 versus placebo). A.M. NOW, morning instanta-
neous; MFNS, mometasone furoate nasal spray; TNSS,
total nasal symptom score.
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days 2 through 15 (p � 0.001) A.M. NOW TNSS, indicating a sustained
24-hour effect from medication taken the previous day.

Almost all of the studies depicted in Fig. 1 were 2-week double-blind
trials conducted in “real-life” conditions during allergy seasons. The
exception was an 8-day environmental exposure chamber (EEC) study of
MFNS, mimicking allergen conditions on peak pollen days while mini-
mizing the exposure variability of field trials.34,36 In that study, 310
subjects with SAR assessed NOW TNSS on day 1 with continual rag-
weed exposure in the EEC every half hour for 1.5 hours before random-
ization and dosing, and during the 6 hours after dosing. A randomly
selected subgroup (n � 155) then received 7 days of treatment with
MFNS or placebo, and then rated NOW TNSS severity again before EEC
entry on day 8 (22 hours postdose) and every 30 minutes for 4 hours in
the EEC (up to 26 hours postdose). Subjects using MFNS reported
significantly less severe TNSS versus those using placebo at 24 hours
after dosing (7.21 versus 8.41; p � 0.2) and as long as 26 hours after
dosing (7.50 versus 8.62; p � 0.3). Studies using an EEC are of particular
importance in determining onset of action; the early onset of action of
MFNS shown by acoustic rhinometry in this study preceded subjective
improvement, indicating clinical relevance in terms of patient expecta-
tions of symptom relief after dosing.36 Similar results were seen in in
patients receiving fluticasone furoate or placebo over 8 days in an EEC
study in 59 patients with history of grass pollen AR,37 indicating that
even in the simulated environment of an EEC, INSs offered sustained,
effective relief.

Congestion-Specific Data. Congestion, routinely implicated as the
most prevalent and bothersome SAR symptom, is considered largely
responsible for associated sleep disruption.38–40 Thus, prolonged con-
gestion relief is highly desirable. In placebo-controlled studies report-
ing A.M. NOW congestion scores, changes from baseline were con-
sistently, significantly greater with INS versus placebo, implying
sustained and measurable congestion relief even 24 hours after dosing
(Table 1).25–29,41 The least robust difference was reported at the end of
the one 4-week study, the others being 2 weeks in duration. This may
reflect the inherent seasonal dynamics of SAR and potential variabil-
ity in allergen exposure over time. Congestion was a primary end
point in the pooled studies of 684 patients mentioned previously.29

A.M. NOW congestion findings in these studies suggest that MFNS
continued to be significantly superior to placebo 24 hours after dos-
ing, with significantly greater changes from baseline versus placebo
on days 2 through 15 (0.24-point difference; p � 0.001), 2 through 8
(0.21 points; p � 0.001), and 9–15 (0.29 points; p � 0.001).

Another report of pooled results from five 15-day studies evaluated
24-hour efficacy of MFNS.33 In the studies, in which 1812 total subjects
with symptomatic SAR were randomly assigned to MFNS or placebo,
a single daily dose of MFNS was associated with rapidly and signif-
icantly improved nasal congestion/stuffiness and TNSS, as shown by
A.M. NOW symptom scores. The difference in least squares mean
decrease from baseline in A.M. NOW scores was evident as early as
day 2 (nasal congestion/stuffiness, �0.28 versus �0.19 for MFNS and

Figure 3. Changes from baseline in patient-reported daily
rTNSS and A.M. NOW TNSS scores in studies with
intranasal corticosteroids. Data imply minimal difference
in patient-perceived benefit over the 24-hour dosing in-
terval.24–28 A.M. NOW, morning instantaneous; TNSS,
total nasal symptom score.

Table 1 Changes from baseline in A.M. NOW congestion severity scores (0 � none to 3 � severe) among SAR subjects using INS vs
subjects using placebo spray

Study INS Treatment Duration (wk) Change from Baseline, A.M. NOW Congestion (SE)

INS Placebo p Value

Kaiser 200727 FF 2 �0.65 �0.34 �0.001
(0.05) (0.05)

Martin 200728 FF 2 �0.7 �0.3 �0.001
(0.05) (0.05)

Fokkens 200726 FF 2 Data points not provided Data points not provided �0.001
Nathan 200825 FF 4 �0.62 �0.46 0.035

(0.06) (0.06)
Lanier 201041 MF 2 �0.66 �0.44 �0.05
Meltzer 2011

29
MF 2 �0.60 �0.36 �0.001

Source: Refs. 25–29 and 41.
A.M. NOW � morning instantaneous; FF � fluticasone furoate; INS � intranasal steroid; MF � mometasone furoate; SAR � seasonal allergic rhinitis.
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placebo, respectively, p � 0.01; TNSS, �1.26 versus �0.78 for MFNS
and placebo, respectively, p � 0.001) and continued to be significant
daily, suggesting 24-hour efficacy in alleviating nasal SAR symptoms
over 15 days of treatment (Figs. 4 and 5). A meta-analysis including
seven studies of fluticasone furoate versus placebo in SAR patients
(n � 2589) evaluated 24-hour duration of action with NOW TNSS
scores.42 Patients receiving fluticasone furoate showed a weighted
mean difference from baseline of �1.32 versus placebo over 2 weeks.
These reports consistently show superior benefit of INS versus pla-
cebo at relieving nasal symptoms in patients with SAR at the 24-hour
time point.

A.M. versus P.M. rTNSS Scores. One study reported comparative
A.M. and P.M. rTNSS scores with various doses of q.d. fluticasone
furoate nasal spray.28 Over weeks 1–2 of treatment, least squares
mean changes in A.M. and P.M. rTNSS scores, respectively, for each
dosing cohort were 55 �g, �3.5 and �3.6; 110 �g, �3.7 and �4.0; 220
�g, �3.2 and �3.2; and 440 �g, �3.9 and �4.1. Although no statistical
analysis was conducted, numerical differences between treatment
effect over the first and second 12-hour postdosing windows were not
dramatically different.

A.M. NOW versus Daily Reflective Scores. NOW scores represent how
the patient is feeling at the moment; individual studies sometimes
define NOW as referring to the last 5, 10, 15, or 30 minutes; reflective
scores pertain to symptoms recollected over a 12-hour period. Com-
parisons between INS and placebo A.M. NOW symptom scores pro-
vide a good snapshot of treatment effectiveness 24 hours after the
prior dose. However, this assessment can not evaluate INS efficacy
maintained over the entire 24-hour period. To investigate this con-
cept, A.M. NOW symptom scores, indicating perceived benefit at the
clinical “trough,” just before the next dose, can be compared with
daily reflective scores, which capture the patient’s retrospective im-
pression of treatment effectiveness over the entire dosing period,
generally measured b.i.d. If INS treatment effectiveness does wane
over 24 hours, as patients asserted in survey data, one could expect
daily reflective symptom scores to be markedly higher than the A.M.
NOW evaluation at the end of the dosing interval. Figure 3 presents
a comparison of daily rTNSS and A.M. NOW TNSS score changes
from baseline.24–28 Although daily reflective score reductions are con-
sistently numerically greater than A.M. NOW reductions, the magni-
tude of treatment efficacy at the end of 24 hours was �80–90% of the

Figure 4. Least squares mean change in A.M. NOW
nasal congestion score, days 2–15, in 1812 subjects re-
ceiving MFNS (n � 912) or placebo (n � 900)33 (*p �
0.01 versus placebo; **p � 0.001 versus placebo). A.M.
NOW, morning instantaneous; MFNS, mometasone fu-
roate nasal spray.

Figure 5. Least squares mean change in A.M. NOW
TNSS, days 2–15, in 1812 subjects receiving MFNS (n �
912) or placebo (n � 900)33 (*p � 0.001 versus placebo).
A.M. NOW, morning instantaneous; MFNS, mometa-
sone furoate nasal spray; TNSS, total nasal symptom
score.
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efficacy for the entire 24-hour period, suggesting minimal loss in
perceived symptom improvement at 24 hours.

INS versus Intranasal Antihistamine
Once-daily fluticasone propionate was compared with a b.i.d. in-

tranasal antihistamine (olopatadine) in a 2-week, double-blind trial.43

A.M. and P.M. NOW symptom severity scores were recorded, and
averages were provided for all NOW assessments (A.M. and P.M.);
A.M. NOW assessments were not tracked separately. Comparative
NOW findings between the two treatments are of interest. At the end
of the 2-week treatment period, percentage changes from baseline in
NOW TNSS were �48.8% (q.d. INS) and �45.3% (b.i.d. olopatadine
nasal spray). The reduction in average NOW congestion scores with
INS (n � 65) was almost double that observed with olopatadine (n �
65; �30.21% versus �16.49%, respectively). Percent changes from
baseline in runny nose were similar between groups (�38.80% versus
�38.45%). Numerically greater improvement in itchy nose was seen
with INS (�42.57%) versus olopatadine (�30.20%). Conversely, re-
duction from baseline in average NOW sneezing score was greater
with olopatadine (�55.23%; INS, �42.88%). None of these changes
was statistically significant. Thus, q.d. INS treatment provided benefit
at least similar to that of b.i.d. intranasal antihistamine. Although a
separate report of the A.M. NOW scores would have been informa-
tive, it can be surmised that any substantial tapering of INS effect at
the end of 24 hours would have led to lower average NOW scores
overall.

INS versus Oral Antihistamine
Two double-blind, placebo-controlled studies compared flutica-

sone furoate nasal spray (110 �g) with oral fexofenadine (180 mg) and
placebo, each given q.d. in the morning for 2 weeks, in patients with
SAR.23 These studies were designed to evaluate the effects of treat-
ment on allergy-related nighttime sleep disturbance. Each morning,
patients completed a validated nighttime symptoms questionnaire,
answering questions on a scale of 0 (no effect) to 3 (severely affected):
“How difficult was it to get to sleep last night because of your nose
symptoms?” “How many times did your nose symptoms wake you
up last night?” and “How severe was your stuffy nose when you
woke up?” The sum of these scores comprised the “nighttime symp-
toms score.” Individual symptoms were also rated instantaneously
each morning on a zero-to-three scale. Baseline predose NOW TNSS
scores were similar among treatment groups in both studies. At the
end of each 2-week study, mean changes from baseline in predose
A.M. NOW TNSS scores were significantly greater for INS versus oral
antihistamine (study 1 treatment difference, �1.1, p � 0.001; study 2
treatment difference, �1.5, p � 0.001); fexofenadine failed to show
superiority to placebo in predose TNSS scores. Changes from baseline
in mean nighttime symptom scores and mean nighttime rTNSSs over
2 weeks of treatment were significantly greater with INS versus oral
antihistamine or placebo (all, p � 0.001). In contrast, oral antihista-
mine was not superior to placebo even in changes in nighttime
symptom scores or mean nighttime rTNSSs. These data suggest that
the 24-hour duration of effect of q.d. INS treatment was statistically
superior to oral antihistamine.

INS versus Decongestant
A blinded, randomized, placebo-controlled study evaluated MFNS

(200 �g) and intranasal decongestant (oxymetazoline 0.05%), in com-
bination and as monotherapy, versus placebo in patients with SAR.41

(INS versus placebo data from this study are included in the Table 1.)
Combination therapy was evaluated with two different doses of
oxymetazoline. Patients received MFNS q.d. plus oxymetazoline 1
spray/nostril daily, MFNS q.d. and oxymetazoline 3 sprays/nostril
q.d., MFNS only q.d., oxymetazoline only 2 sprays/nostril b.i.d., or
placebo. Baseline symptoms were similar among treatment groups.

Over days 2–15, both combination treatments and MFNS mono-
therapy all showed significantly greater reductions from baseline
versus placebo in A.M. NOW congestion scores (�0.78, �0.77, �0.66,
and �0.44 for MFNS plus 1 spray oxymetazoline, MFNS plus 3 sprays
oxymetazoline, MFNS monotherapy, and placebo respectively; p �

0.002 for each of the three active treatments versus placebo). Change
from baseline for oxymetazoline monotherapy (�0.55) in A.M. NOW
congestion did not reach statistical significance versus placebo.

Translating Clinical Trial Evidence into Improved
Patient Care

The data reviewed here suggest that q.d. INS treatment of SAR
symptoms has sustained and measurable efficacy extending until the
next dose. However, as discussed earlier, patient survey data have
indicated a high level of dissatisfaction with regard to INS duration of
effect. One explanation for this discrepancy could be a difference in
adherence between a strictly controlled clinical trial environment and
in real-world settings. In an online survey, only 20% of allergy pa-
tients reported using their prescription medication according to their
physician’s instructions.44 In the same survey, 29% of INS users
reported using their medication only when symptoms were bother-
some. An earlier United Kingdom survey noted that approximately
two-thirds of allergy patients experiencing unsatisfactory symptom
control with both an INS and an oral antihistamine were not using
their medication as recommended.45

Results from the Allergies in America survey indicated that many
physicians and other health care providers doubt the duration of INS
effect. Almost one-half of otolaryngologists, a fourth of allergists, and
more than one-third of primary care physicians felt that INSs do not
provide 24-hour symptom relief.6 Given the contrary clinical study
evidence, it is possible that such perceptions are fostered by feedback
from patients failing to use INSs properly and/or consistently. Health
care professionals can maximize the success of treatment by thor-
oughly counseling patients on the expected benefits of INSs and
stressing the importance of regular administration. Patients moti-
vated to adhere closely to their prescribed regimen and who antici-
pate high efficacy will likely maximize their treatment outcome.

CONCLUSIONS
Although almost one-half of surveyed patients with AR perceive that

their INS treatment loses efficacy over the course of the day or night,
clinical studies have consistently shown that these agents continue to
provide relief superior to placebo 24 hours after dosing. In clinical trials,
A.M. NOW ratings of symptom severity 24 hours after INS administra-
tion have been only slightly lower than daytime reflective scores mea-
suring efficacy over the initial 12-hour postdosing interval, suggesting
little drop off in benefit at the end of the dosing interval. To date, studies
have not reported specific analyses comparing INS benefit during vari-
ous intervals within the postdosing 24-hour period; such data would be
of great interest. A small number of studies comparing duration of effect
of INSs with q.d. oral or b.i.d. intranasal antihistamines have found INSs
to be at least similar in the degree of A.M. NOW symptom improvement,
and congestion A.M. NOW scores have been better with INSs versus
these comparators.

In summary, existing clinical data suggest that INSs offer a high level
of 24-hour symptom relief, especially congestion, with q.d. dosing, but
there is an apparent disconnect between these findings and survey
responses expressing dissatisfaction with INS duration of effect. Primary
care physicians can serve an important function by stressing dosing
adherence and proper use of INSs for patients to experience the greatest
potential benefit from their INS treatment regimen.
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