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Background: The aim was to investigate the health impact of nasal polyposis with asthma and
to study effects of endoscopic sinus surgery (ESS), and addition of fluticasone propionate nasal

Methods: Prospective study of 68 patients with nasal polyposis and asthma. Effects were mea-
sured with Study 36-Item Short Form (SF-36). A randomized, double-blind, placebo-controlled

Results: HRQoL was significantly decreased in both Physical Component Summary, PCS,
(45 vs 48, p = 0.049) and Mental Component Summary, MCS, (43 vs 51, p < 0.001) vs refer-
ence population. ESS significantly improved PCS, (p = 0.027) and MCS (p = 0.021) after five
weeks. We found significant additional benefit of FPND on three domains (RP, p = 0.002; VT,
p = 0.007; SF, p = 0.002). The increase in HRQoL with FPND reached reference population
levels in all domains, as well as in both PCS (50, p = 0.003) and MCS (52, p = 0.002), five

Conclusions: FPND 400 ug b.i.d. can be added to ESS in order to improve, and to reach popu-
lation levels of, HRQoL already five weeks post-ESS. Physicians should evaluate HRQoL and
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SUMMARY
drops (FPND), on health related quality of life (HRQoL).
14-weeks phase measuring additive effects of FPND 400 ug twice daily (b.i.d.) was included.
weeks after ESS.
consider ESS with nasal steroids early in their treatment of these patients.
trolled trial, endoscopic sinus surgery
INTRODUCTION

Nasal polyposis, a subgroup of chronic rhinosinusitis, is an inflam-
matory disease in the nasal and paranasal mucosa of unknown eti-
ology ". Our definition of nasal polyposis is in accordance with
the European guideline definition “chronic rhinosinusitis with nasal
polyps” ) Nasal polyposis is associated with asthma @3 Nasal
polyposis affects up to four per cent of the Northern European pop-

ulation

and asthma affects up to ten per cent of that population
©D Nasal polyposis, with or without asthma, may significantly
decrease patients’ health related quality of life (HRQoL), especial-
ly vitality scored on the HRQoL instrument Short Form 36 (SF-36)
@D The objectives of the management of nasal polyposis are: to
reduce or eliminate polyps, open the nasal airway, improve or
restore the sense of smell, prevent polyp recurrence and improve
patients” Quality of life (QoL) U213 Medical treatment, with
intranasal corticosteroids and oral corticosteroids, is recommended

as first line . Clinical studies in patients with nasal polyposis have

*Received for publication: September 2, 2009; accepted: December 22, 2009

shown that fluticasone propionate nasal drops (FPND) 400 pg
twice daily (b.i.d.) has statistically significant and clinically rele-
vant effects on polyp size as well as on nasal congestion (19
Surgical treatment, e.g. endoscopic sinus surgery (ESS), has not
been sufficiently studied and hence, has been reserved for patients
who do not satisfactorily respond to medical treatment M Recent
data indicate that there is an effect of ESS on the lower airways in
patients with nasal polyposis and asthma U9 One of the most
extensively used generic HRQoL instruments is the Medical
Outcomes Trust Short Form 36-Item Health Survey (SF-36) a718)
It contains 36 items in eight domains covering both physical and
mental health and shows good reproducibility and validity 9 we
used the generic SF-36 survey as we aimed to study a population
with both asthma and nasal polyposis. Furthermore, we wanted to
generate data for comparison with other respiratory and non-respi-
ratory diseases.

No correlation between HRQoL and age, gender, nasal symptoms,
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CT scan or polyp size has been reported in nasal polyposis *”. The
HRQoL profile of patients with nasal polyposis in Sweden has
been reported earlier in a study where only about 30% had asthma
@D The health profile in Sweden, the effect of ESS and the combi-
nation with intranasal corticosteroid treatment on HRQoL in our
patient group, with both nasal polyposis and asthma, has not been

sufficiently studied @19

The aim of this study was to investigate the health burden incurred
by nasal polyposis with concomitant asthma compared with the
Swedish general (reference) population and to study the effects of
ESS, and the addition of FPND, on HRQoL in this patient group.

Table 1. Mean and standard deviation of the SF-36 variables by treatment
group and visit.

Item Treatment Visit 2 Visit 3 Visit 5
PF Placebo 79(20) 80(21) 88(16)**
FPND 84(16) 86(13) 89(22)**
RP Placebo 59(40) 64(38) 74(36)
i
FPND 75(33) 77(33) 91(23)*
BP Placebo 68(27) 72(25) 73(20)
FPND 72(26) 76(25) 80(24)
GH Placebo 55(23) 60(21) 67(21)**
FPND 56(23) 60(22) T1(22)***
VT Placebo 48(26) 49(24) 63(17)***
i
FPND 51(23) 59Q20)*  TA(17)***
SF Placebo 75(27) 7427 81(21))
i1
FPND 71(24) 81(22)*  93(19)***
RE Placebo 63(42) 75(40) 77(37)*
FPND 77(39) 74(38) 89(29)
MH Placebo 71(21) 73(21) 79(14)**
FPND 75(19) 78(14) 85(13)*
PCS Placebo 44(9) 45(8) 48(8)*
FPND 46(9) 48(7) 50(10)**
MCS Placebo 42(12) 44(12) 47(9)*
i
FPND 44(12) 46(10) 52(9)**

Within group comparison to Visit 2: *) p < 0.05 **) p <0.01 ***) p <0.001
Between groups comparison: 1) p < 0.05 1) p < 0.01

Table 2. Inclusion and exclusion criteria.

——
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MATERIALS AND METHODS

Patients

Eighty-two patients, 18 years of age or older (range 19-78 years),
with a diagnosis of nasal polyposis and asthma were recruited
from the ENT department of the Karolinska University Hospital,
Huddinge, Stockholm, Sweden from January 2002 to September
2004. They were required to have bilateral nasal polyps upon
endoscopic examination and asthma, diagnosed by history and
lung function tests, assessed by a pulmonologist. Among inclusion
criteria were age = 18 years, bilateral nasal polyps and asthma.
Exclusion criteria included unfit for general anaesthesia, polypec-
tomy within the last six months, illness or medication that may
interfere with the study, and pregnant or lactating women. Asthma
treatment was not to be changed during the study. Aspirin sensi-
tivity was not an exclusion criterion, and that specific history was
not investigated. No aspirin provocation test was performed. For
complete inclusion and exclusion criteria, see Table 2.
Medications prohibited during the 4-week pre-study wash-out
period were intranasal, ocular, intramuscular, intra-articular, oral,
intravenous or rectal corticosteroids, high-potency dermatological
corticosteroids, nasal cromones, anti-histamines, hydroxyzine,
oral, nasal and ocular decongestants. Oral corticosteroids had a
one month wash out period prior to Visit 1. The same medications
were prohibited during the treatment phase, except for nasal or
oral decongestants on one occasion of maximum five days.
Subjects were withdrawn if there was an asthma exacerbation that
had to be treated with oral corticosteroids.

Study design

This randomized, double-blind, placebo-controlled study of 14
weeks (Visits 1-5) was conducted at the ENT and Pulmonary
departments of Karolinska University Hospital as previously
described !, The primary endpoint of this study was a between-
groups comparison of the SF-36 domain Vitality (VT) at the end
of the double-blind treatment period five weeks after ESS (Visit
5). The study protocol, the patient information and consent form,
were reviewed and approved by the local independent ethics com-
mittee of Karolinska Institutet (Dnr 234:00) and the Swedish
Medical Products Agency (MPA 151:384/01) prior to the enrol-
ment of patients.

Inclusion criteria

Exclusion criteria

Age > 18 years

Unfit for general anesthesia

Polypectomy within last 6 months

Bilateral nasal polyps

Illness or medication that may interfere with the study

Idiosyncratic reaction to corticosteroids
Asthma Prohibited medication within wash out period
Participated in clinical trial within 30 days

Capable of recording daily symptom scores in diary

Pregnant or lactating women

Women of child bearing potential not using adequate anti-contraceptive method

Capable to comply with dosing regiment

Study personal or patients related to study personal

Patients not to be enrolled more than once
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Figure 1 a and b. Baseline SF-36 scores, PCS and MCS. SF-36 scores from
the study population and reference population. Six out of eight domains
are significantly lower in the study sample. PCS and MCS are significantly
lower in the study sample. Data are presented as mean values. Statistically
significant differences are indicated; *) p < 0.05, **) p < 0.01, and ***) p
<0.001.

A Ploccbo Vs S
—— Pioceba Visit 2
100
—a— Pncal Visil 5
50 N A Platcho Visit2
S
HIl 2 - L
PE A f et
8 A i o [ e
c 70 . L S,
a A . by A g
2 e % .y o &
= w0 e £ . c st
: / i -
0 e = iy
40 40
rF RP BN cH T SF RE  MH rcs MCE
SF-36 domains Component scores

Figures 2 a and b. Effects of ESS (placebo) on SF-36 scores, PCS and
MCS. ESS significantly improved five out of eight SF-36 domains as well
as Physical Component Summary (PCS) and Mental Component Summary
(MCS) after 6 weeks. Data are presented as mean values. Statistically sig-
nificant changes within the placebo group from Visit 2 are indicated; *) p
<0.05, **) p<0.01, and ***) p <0.001.
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Figures 3 a and b. Effects of ESS and FPND and on a) VT and b) SF
domains. FPND 400 pg b.i.d. gave significant additional benefit versus
placebo on three (RP, VT, SF) out of eight domains. Displayed are VT and
SF. Data are presented as mean values. Statistically significant differences
between the groups at Visit 5 are indicated; **) p <0.01.
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Symptoms
Symptoms from the upper and lower airways were recorded as

previously reported o,

Treatment
Intranasal treatment

After four weeks wash-out of nasal steroids, at Visit 2, patients
were randomized in ratio 1:1 to either placebo or FPND 400 ug
b.i.d. for 10 weeks as previously described a8,

Surgical procedure and follow up

After four weeks of topical treatment and after clinical examina-
tion at Visit 3 patients underwent ESS as previously described (16

Nasal debridement was performed at Visit 4, one week after
surgery.

Health related quality of life (SF-36) assessment

The health survey SF-36 U9 consists of 36 self-administered ques-
tions that cover eight health domains: physical functioning (PF),
role physical (RP), bodily pain (BP), general health (GH), vitality
(VT), social functioning (SF), role emotional (RE) and mental
health (MH) that were obtained from the patients at Visit 2, 3 and
5. Scale scores range from 0 to 100 and higher scores indicate bet-
ter HRQoL. In addition, the physical component summary (PCS)
and the mental component summary (MCS) scores were calculat-
ed ® from the eight dimensions of the questionnaire. The
Swedish version of SF-36 has been translated and validated from
the original English language and adapted to the Swedish popula-
tion Y.

Statistical methods

The reference was an exact sex- and age-matched reference popu-
lation (n = 340), randomly selected from the Swedish SF-36 norm
data base (n = 8,930). Five reference persons were selected for
cach patient (quota = 5:1). The quota was decided from the small-
est quota principle, i.e. the smallest number of reference persons
corresponding to one patient @)

According to the Intent-to-treat principle, all randomized subjects
in the study population who were given at least one dose of the
study treatment and had baseline and post-baseline data were
included in the statistical analyses. The SF-36 variables are
expressed as means and standard deviations (SD’s). Student’s t-
test was used to compare the SF-36 scores with the Swedish refer-
ence population. Changes within groups were analyzed using
Wilcoxon signed rank test, and Wilcoxon rank sum test was
applied for comparisons of the two treatment groups. For each
scale, Cronbach’s coefficient was calculated to estimate internal
consistency. For study of correlations, Spearman rank-correlation
coefficients were calculated. All statistical analyses were per-
formed at a two-sided significance level of 0.05. The power calcu-
lation for determination of sample size was based on clinical
symptoms and not on SF-36. The tool for handling and statistical
analysis was SPSS 15.0 for Windows (SPSS Inc., Chicago, IL,
USA).

o
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RESULTS

Sixty-eight patients were randomized (30 to FPND, 38 to placebo)
at Visit 2 and 60 patients completed (88%, 26 with FPND and 34
with placebo) the 14-week randomized, double-blind, placebo-
controlled up to Visit 5. No significant differences were seen at
baseline for the SF-36 variables, or for sex (Male 52% and 67%)
and mean age (51 and 52) between the FPND and placebo/FPND-
groups, respectively. Mean polyp score (max 3.0) was 2.2 in the
placebo group and 2.3 in the FPND group at baseline.

Quality of life (SF-36) assessment

At visit 2, HRQoL was significantly decreased with regards to
both PCS (45 vs 48, p = 0.049) and MCS ( 43 vs 51, p < 0.001),
and six (RP, 66 vs 80, p = 0.0048; RE, 69 vs 85, p < 0.001; MH,
73 vs 81, p = 0.0015; VT, 49 vs 69, p < 0.001; GH, 56 vs 72,
p <0.001; SF, 73 vs 87, p < 0.001) out of eight domains compared
with the Swedish reference population (Figure 1 a and b). ESS
(placebo group) significantly improved five (PF,
p = 0.002; RE, p = 0.021; MH, p = 0.009; VT, p < 0.001; GH,
p = 0.005) out of eight domains as well as PCS (44 to 48,
p =0.027) and MCS (42 to 47, p = 0.021) after approximately five
weeks (Visit 5, Figure 2 a and b, Table 1). We found significant
benefit of the addition of FPND 400 pg b.i.d. versus placebo in
three (RP, p = 0.025; VT, p = 0.007 (Figure 3 a); SF, p = 0.002
(Figure 3 b)) out of eight domains as well as in MCS (52 vs 47, p
= 0.013) but not in PCS (50 vs 48, p = 0.081). The increase in
HRQoL with FPND 400 ug b.i.d. reached population levels in all
domains (Table 1), as well as in both PCS (50, p = 0.003) and
MCS (52, p = 0.002), approximately five weeks after ESS (Visit
5). Analysis of internal consistencies for all SF-36 domains
showed Cronbach’s coefficients ranging from 0.80 to 0.93. Values
larger than 0.7 are, by convention, considered to be acceptable.

Correlations

As a post hoc analysis, we studied the population as a whole
(n = 68) at Visit 2 to investigate correlations between polyp score,
PNIF, olfactory threshold, nasal congestion, sense of smell, PEFR,
asthma symptoms and SF-36 variables (including PCS and MCS).
The symptoms “shortness of breath” and “nasal congestion” were
statistically correlated with PCS (R =-0.52, p < 0.001 and R = —
0.44, p = 0.0002, respectively) and MCS (R =-0.28 p = 0.02 and
R =-0.37, p=0.0017, respectively). The symptom “cough” corre-
lated with PCS (R = —-0.34, p = 0.005), but not with MCS (R = —
0.10, p = 0.41). The symptom “sense of smell” correlated with the
SF-36 domain SF (R = 0.25, p = 0.04) and PNIF correlated with
the domain SF (R =-0.26, p = 0.032) as well as with MCS (R =—
0.26, p = 0.035). Olfactory threshold, polyp score and PEFR were
not statistically correlated to QoL.

DISCUSSION

In this randomized, double-blind, placebo-controlled study of 68
patients, we have found that FPND 400 ug b.i.d. can be added to
significantly improve clinically relevant positive effects of ESS on
HRQoL in patients with nasal polyposis and concomitant asthma.

——
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The combination therapy reached population levels of HRQoL
already five weeks after surgery.

study, to our knowledge the largest of its kind, included patients
with stable persistent asthma controlled on inhaled corticosteroids,
but not requiring oral orticosteroids, with concomitant nasal poly-
posis. Despite that the patients’ asthma was well controlled with
inhaled corticosteroids we noted statistically significant and clini-
cally relevant improvements in five out of eight SF-36 domains, as
well as in MCS and PCS, after ESS, without increase in the use of
[2-agonists.

Given that all but one subject were on inhaled corticosteroids
throughout the study and all displayed bronchial hyper responsive-
ness to histamine in mild to moderate range — indicating good
asthma control, the results suggest that ESS has statistically signif-
icant positive effects on physical functioning, emotions, mental
health, vitality (tiredness, energy level), and general health,
according to both the specific and summarized domains of SF-36,
already after five weeks. A minimal important difference of 5
scale points has been suggested to be of clinical relevance @9 In
this study MCS and all 6 out of 8 domains with statistically signif-
icant differences vs the reference population at baseline also had a
clinical relevant difference of = 5 points. This also applies to 6 out
of 8 domain-improvements after ESS. Johansson et al. @D found
impairment in only 3 (PF, GH, VT) domains in a group of 44
patients with nasal polyps. The difference in that finding, as well
as lack of major impact on mental health compared to our study,
might be explained by the fact that their patients were on treat-
ment and that a minority of them were asthmatics (36%).

Until recently, there has been a lack of randomized study data on
nasal polyposis and QoL. Only a few studies have provided infor-
mation on the effect of treatment of nasal polyposis. No random-
ized prospective study has, to our knowledge, exclusively studied
the nasal polyposis with asthma population from a QoL aspect
@728 Bousquet and coworkers @939 showed that the SF-36 was
reliable and valid when used for the assessment of QoL impair-
ment in subjects with moderate asthma. QoL in patients with nasal
polyposis associated with asthma was worse than that found in
subjects with nasal polyposis without asthma. QoL scores in asth-
matic patients without nasal polyposis @ are better than those of
patients with isolated nasal polyposis, suggesting that nasal poly-
posis impairs QoL to a higher degree than asthma. However, nasal
polyposis and asthma seem to have a cumulative negative effect
on QoL ®

Radenne and coworkers investigated the impact of nasal polypo-
sis on QoL in patients, in which the SF-36 questionnaire showed a
high internal validity and reliability and that nasal polyposis
impaired QoL to a greater degree than perennial allergic rhinitis. In
that study, the impairment of QoL was greater when nasal polypo-
sis was associated with asthma and pulmonary function was highly
correlated to SF-36 scores. We found that the lower airway symp-
toms “shortness of breath”, “cough” and the upper airway symp-

o



006028_Olsson:et al. 21-06-2010 11:07 Pagina 5

ESS with FPND improves QoL

tom “nasal congestion”, after washout from upper airway treatment
for four weeks, were correlated to generic QoL. This may indicate
that these three specific symptoms of nasal polyposis and asthma
account for an important part of the effects on QoL in the patient
population. We also found a correlation between the symptom
“sense of smell” and the SF-36 domain SF, confirming the finding

of others that olfactory disorders could alter quality of life &y,

More recently, Alobid et al. 29 demonstrated that QoL was
impaired in patients with nasal polyposis compared with the gen-
eral population. Impairment was observed in all SF-36 domains
except in PF. In our patients, impairment compared to the general
population was found in all domains except for PF and BP. We are
not surprised of the fact that we did not find an impairment of the
domain BP, as we studied nasal polyposis patients with asthma,
excluding patients with chronic rhinosinusitis without polyps,
which — from clinical experience — are more prone to report pain.

We found significant benefit of the addition of FPND 400 ug b.i.d.
on perceiving physical limitations, vitality and social functioning as
well as on mental health in general. The increase in HRQoL with
FPND reached population levels in all domains (Table 1), as well as
in both PCS and MCS approximately five weeks after ESS, which is
carlier that in other studies that have included patients with nasal
polyposis with or without asthma #9290 The additional effect of
FPND was not seen when we studied clinical parameters, such as
FEV1, PEFR, asthma and nasal symptoms 49 1 patients with nasal
polyposis, concomitant asthma and atopy had an additional negative
impact on QoL scores on RP, BP, VT, and MH (11). Alobid et al. ®
also demonstrated a significant improvement in patients with nasal
polyposis on all SF-36 domains after both medical (oral corticos-
teroids and intranasal steroids) and surgical (ESS followed by 12
months of intranasal steroid) treatment reaching the QoL level of
the general population after 6 months.

Nasal polyposis could impair QoL to a higher degree than asthma
even in our study, but it is difficult from our results — as all
patients had both asthma and nasal polyposis — to assess which
disease or symptoms that drive the impact on HRQoL.
Furthermore, the question still remains about the possible benefits
from endoscopic sinus surgery itself in nasal polyposis patients
with concomitant asthma, proven by a randomized controlled
study.

In conclusion, this randomized, double-blind, placebo-controlled
study shows that HRQoL is significantly impaired in nasal poly-
posis with asthma. FPND 400 pg b.i.d. can be added to improve,
and to reach population levels of HRQoL already five weeks post-
ESS. We believe that these data indicate that physicians should
evaluate HRQoL in their assessment of this patient group
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