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Abstract

Objective—The purpose of this study is to improve patient understanding of surgical outcomes
while they make a preference-sensitive decision regarding electing endoscopic sinus surgery
(ESS) for chronic rhinosinusitis (CRS).

Study Design—~Prospective observational cohort study

Methods—~Patients with CRS who elected ESS were prospectively enrolled into a multi-
institutional, observational cohort study. Patients’ were categorized into 10 preoperative SNOT-22
groupings based on 10-point increments beginning at a score of 10 and ending at 110. The
proportion of patients achieving a SNOT-22 MCID (9 points) and the percentage of relative
improvement (%) for each preoperative SNOT-22 group were calculated. A subgroup analysis
based on polyp status was performed.

Results—A total of 327 patients were included in this study. Patients with a SNOT-22 score
between 10-19 had the lowest chance of achieving an MCID (37.5%) and received a relative mean
worsening of their QoL after ESS (+18.8%). Patients with a SNOT-22 score greater than 30
obtained a greater than 75% chance of achieving an MCID and there was a relative improvement
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of 45% in QoL (all < —44.9%) after ESS. Outcomes from the polyp status subgroup analysis were
similar to the findings from the overall cohort.

Conclusion—Outcomes from this study suggest that patients with a preoperative SNOT-22
score higher than 30 points receive a greater than 75% chance of achieving an MCID and on
average obtain a 45% relative improvement in their QoL after ESS. Patients with SNOT-22 score
of less than 20 did not experience improved QoL from ESS.

Keywords

Endoscopic sinus surgery; chronic rhinosinusitis; sinusitis; SNOT-22; shared decision making;
quality of life

Introduction

Preference-sensitive care involves trade-offs between the patients potential benefit, risk, and
cost when making treatment decisions?. Ideally, both the patient and physician would
possess all information for a specific intervention’s outcome, thus decisions would be made
based on a complete understanding of the benefits, risks, and cost. Unfortunately, the reality
is that patients function in health systems with incomplete understanding of outcomes, thus
practice patterns may be potentially driven by physician opinion rather than informed patient
choice and preference. This can lead to undesired practice variation and reduce the overall
performance of a health care system. Therefore, it is important to improve the patient’s
understanding of potential outcomes from an intervention in order to provide them with
essential information necessary to make an informed and rationale decision.

Management of chronic rhinosinusitis (CRS) involves preference-sensitive care since
patients are commonly faced with treatment decisions which involve multiple domains of
benefit, risk, and cost, such as quality of life (QoL), productivity, monetary expenses, and
adverse events. Specifically, patients with refractory CRS often encounter the decision to
either continue with medical therapy or elect to undergo endoscopic sinus surgery (ESS).
Without adequate information on patient-specific outcomes, the decision to pursue surgery
can be challenging for patients which is then often deferred to the physician’s opinion rather
than reflecting the patient’s true preference. In order to continue improving the quality of
care for patients with CRS, it is important to improve the information on intervention-
specific outcomes in order to help patients make informed preference-based decisions.

Given that symptom severity and patient QoL are major drivers in the decision for ESS%:3,
the objective of this study was to evaluate the proportion of patients receiving a minimal
clinically important difference (MCID) after ESS based on their preoperative QoL level4.
The purpose of this study is to improve the shared-decision making process by improving
patient understanding of their QoL outcomes after ESS. Our primary outcomes were: 1) the
chance of receiving an MCID improvement of a 9-points in the 22-item Sinonasal Outcomes
Test (SNOT-22) after ESS for different preoperative QoL levels, and 2) the percentage of
relative improvement in SNOT-22 after ESS for different preoperative QoL levels.
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Data for this study was obtained from a prospectively collected database developed for a
National Institute of Health-funded trial comparing the surgical and medical management in
patients with CRS (Clinicaltrials# NCT01332136). As of Sept 2014, there were 551 patients
who received ESS. Inclusion criteria includes adults (age > 18 years old), diagnosis of CRS
based on American Academy of Otolaryngology — Head and Neck Surgery Adult Sinusitis
guidelines®, and refractory status as defined by persistent sinonasal symptoms despite a
minimum of 3 months topical corticosteroid therapy, minimum 7 day course of system
corticosteroid, and 2 weeks of a broad-spectrum systemic antibiotic. Exclusion criteria
included patients without a minimum of 6 months follow-up after ESS, patients who elected
to continue with medical therapy as opposed to receiving sinus surgery, systemic
granulomatous disease, recurrent acute rhinosinusitis, cystic fibrosis, and ciliary dyskinesia.
Due to preoperative survey floor effects, patients with a preoperative SNOT-22 score
between 0 and 9 were also excluded since they were unable to achieve a MCID of 9 points.

ii. Defined Preoperative SNOT-22 Levels

The first analysis considered the entire CRS cohort as one single entity. Next, to increase the
homogeneity of the patient cohorts, patients were categorized into two groups based on
polyp status (CRSsNP, CRS without nasal polyposis; and CRSWNP, CRS with nasal
polyposis). A concurrent septoplasty during ESS has not been shown to be a confounding
variable on CRS-related Qol outcomes, therefore we have not performed a subgroup
analysis based on receiving a concurrent septoplasty®.

Every patient included in this study received a preoperative (i.e. baseline) and postoperative
SNOT-22 score. Postoperative SNOT-22 scores were measured at 6 and 12 months after
ESS. The longest available follow-up SNOT-22 score per patient after ESS was used for
calculating the mean postoperative scores for each group. The SNOT-22 is a validated 22-
item CRS-specific QoL instrument which is scored using a Likert scale where 0="No
problem”, 1="Very mild problem”, 2="Mild or slight problem”, 3="Moderate problem”,
4="Severe problem”, and 5="Problem as bad as it can be”4. Higher scores on the SNOT-22
survey items suggest worse patient functioning or symptom severity (total score range:
0-110).

The proportion of patients achieving an MCID after ESS were evaluated by categorizing
patients into 10 preoperative SNOT-22 groupings based on 10-point increments beginning at
10 and ending at 110. Patient demographics and comorbidities were compared across
preoperative levels of SNOT-22 using Pearson’s chi-square (x2) testing with 2x10
contingency tables and the ANOVA/Kruskall-Wallis test for continuous variables. The
reported significant p-value is from each “‘global’ test and indicates a significant difference
in demographic or comorbidity between at least 2 of the SNOT-22 groupings.
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iii. Patient Outcomes Categorized Using Preoperative SNOT-22 Scores

Results

The proportion of patients achieving an MCID of at least a 9-point improvement on the
SNOT-22 is reported for each preoperative SNOT-22 group®. The percentage of relative
improvement for each preoperative SNOT-22 group was also calculated using the formula:
[(mean postoperative score) — (mean preoperative score) / mean preoperative score] x 100,
Larger negative percentages of relative improvement indicate larger postoperative
improvements compared to the patient’s preoperative SNOT-22 score.

i. Cohort Demographics

A total of 327 patients with refractory CRS who elected ESS were included in this study;
CRSsNP=201 and CRSwWNP=126 (Figure 1). Mean follow-up for the overall cohort was
14.0 months (SD 5.1; range 6-23 months). The sample sizes for each preoperative SNOT-22
group appeared to follow a normal distribution, with the largest groups composed of patients
with SNOT-22 scores between 40 and 70 (Figure 2). The overall CRS patient demographics
as well as CRS-specific comorbidities were compared for each preoperative SNOT-22 group
and a p-value < 0.05 indicates that there was a statistically significant difference between
two preoperative SNOT-22 groups (Table 1). There was higher proportion of females and
depression present in the SNOT-22 groups with scores between 40 to 80, p=0.035 and
0.028, respectively. Endoscopy scores increased as SNOT-22 score grouping increased
(p=0.001).

ii. Overall CRS Cohort Outcomes per Preoperative SNOT-22 Group

When considering the CRS cohort as one single entity, 80% achieved an MCID
improvement of 9 points after ESS and patients received an average of 46.4% improvement
in their preoperative SNOT-22 scores. When evaluating the overall cohort based on their
preoperative SNOT-22 score grouping, patients with preoperative SNOT-22 scores between
10-19 and 20-29 had the lowest chance of achieving an MCID improvement after ESS,
37.5% and 55.6%, respectively (Table 2). Furthermore, patients with a preoperative
SNOT-22 score between 10-19 received an average increase of their score by +18.8%
(indicating worsening QoL) as compared to all other groups which received average
reductions in their SNOT-22 scores (all relative improvements of more than —36.1%;
indicating improvements). Using the total cohort, there is a significant difference in the
frequency of achieving at least one MCID across preoperative SNOT-22 groupings
(x2=26.54; p=0.002).

iii. CRSsNP and CRSWNP Subgroup Analysis

For the CRSsNP cohort, patients with scores between 10-19 and 20-29 had the lowest
chance of achieving an MCID of 9 points after ESS, 50% and 56.3%, respectively (Table 3).
Similarly, for the CRSWNP cohort, patients with SNOT-22 scores between 10-19 and 20-29
had the lowest chance of achieving an MCID of 9 points after ESS, 0% and 54%,
respectively (Table 4). When evaluating the relative improvement of SNOT-22 score after
ESS, on average patients with a SNOT-22 score between 10-19, in both the CRSsNP and
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CRSwWNP cohorts, received a worse SNOT-22 outcome with a relative increase of
preoperative SNOT-22 score of +14.8% and +34.6%, respectively (Table 3 and 4). Based on
the SNOT-22 groupings for CRSsSNP and CRSwWNP, patients with SNOT-22 scores greater
than 30 demonstrate a greater than 80% chance of achieving an MCID improvement of 9
points. The only exception was a 71.4% and 66.7% chance of achieving an MCID
improvement in CRSsNP patients with SNOT-22 scores between 80-89 and 90-99 (Table 3).
For CRSsNP, there was no significant difference in the frequency of MCID improvement
across preoperative SNOT-22 score groupings (x2=12.88; p=0.168). For CRSWNP, there is
a significant difference in the frequency of achieving at least one MCID across preoperative
SNOT-22 groupings (x2=18.63; p=0.029).

Discussion

Based on prior research, a patients’ decision to elect ESS for medically refractory CRS is
primarily driven by the degree of their preoperative QoL impairment2. Furthermore,
preoperative QoL is an important metric to predict outcomes following either continued
medical therapy or ESS8-10. Prior work using other patient-reported outcome measures
(PROM) have demonstrated that after ESS patients improve an average of 15.8% on the
rhinosinusitis disability index (RSDI) and 21% on the chronic sinusitis survey (CSS), while
71% and 76% of patients experienced an MCID using these metrics!!. The results from the
RSDI and CSS-based study were analyzed after eliminating the least symptomatic quintile.
The only clinical factor which predicted likelihood of improvement was primary revision
surgery status. Using the SNOT-22 instrument, our results demonstrate that overall, patients
improve by an average of 46%, and similar to prior studies, 70%-80% achieve an MCID
improvement.

This study has further refined the findings from prior studies by now being able to predict
the magnitude of relative improvement and likelihood of achieving an MCID based upon the
patients individual preoperative SNOT-22 score level. Thus, during the provision of ESS for
CRS, it would be important to measure preoperative QoL to help optimize the patient’s
understanding of potential clinical outcomes in order to improve preference-sensitive care
for CRS.

The purpose of this study was to generate data to help inform patient decision-making for
ESS by providing the chance of achieving an MCID improvement after ESS based on their
preoperative SNOT-22 score. Outcomes from this study suggest that when the SNOT-22
score is less than 30 for patients with CRSSNP and CRSwNP, there was less than a 55%
chance of obtaining an MCID improvement. Furthermore, on average patients with
SNOT-22 scores less than 20 received a worse outcome after ESS. This finding suggests that
the patient-provider decision should carefully consider ESS when the patients preoperative
SNOT-22 score is less than 20 points since surgery may not provide a desired clinical
outcome. Conversely, patients with a preoperative SNOT-22 score higher than 30 points
typically have a greater than 80% chance of obtaining an MCID and receive an estimated
50% improvement in their SNOT-22 score.
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Although outcomes from this study will help to inform patients regarding the chances of
receiving an MCID and the degree (%) of improvement to expect after ESS, there are
several factors that must be considered when interpreting these results. First, the MCID is
the lowest degree of change in a particular metric that a patient will notice and may not
necessarily reflect the patients” expectation for improvement after ESS. Furthermore, the
definition of a “clinically significant” improvement in QoL is vague and poorly defined after
ESS. For example, a patient who receives an MCID improvement of exactly 9 points in the
SNOT-22 after ESS may not be satisfied with this outcome due to a persistent measureable
burden of disease, even though they achieved a noticeable improvement. In order to address
the inherent challenge of using the MCID as a surrogate for a clinically significant change to
a patient, this study also provided the relative percentage of improvement after ESS which
can best reflect the true magnitude of postoperative improvements relative to preoperative
symptom severity’. To optimize patient understanding, it would likely be helpful to provide
information on both the probability of achieving an MCID and degree of relative
improvement after ESS.

Second, it is very important to understand that there are clinical scenarios which involve
sinus pathology with minimally affected SNOT-22 scores but yet still require ESS. For
example, uncomplicated mucoceles, silent sinus syndrome, or mycetoma’s typically have
normal to minimally affected SNOT-22 scores but these patients still require ESS to correct
the underlying disease process. Therefore, the data from this study should not be used as a
pre-requisite for ESS or third party reimbursement decision. The purpose of this study is to
improve the patient-physician shared decision-making process and optimize preference-
sensitive care for CRS.

Third, while it is not clear that numeric reductions in Likert scales truly represent
proportional burdens of disease, the percentage’s provided will still assist in counseling
patients prior to ESS since physicians can inform patients that on average what percentage
change they can expect. For example, patients with CRSsNP who have a SNOT-22 score
between 60-69 receive an estimated 50% reduction (-49.6%; Table 4) in their reported
symptom severity as measured by the SNOT-22 after ESS as compared to patients with a
SNOT-22 score between 10-19 who received a 15% increase (+14.8%) in score after ESS.
Therefore, it would be helpful to discuss both the relative percentage of improvement along
with the probability of receiving an MCID of 9 points with patients prior to ESS.

In addition to defining success as achieving an MCID or a percentage improvement in
baseline symptoms, another method to examine successful outcomes would be achieving a
defined “normal” or “near normal” threshold for postoperative SNOT-22 scores. Prior
studies using SNOT-22 in patients with no sinus disease resulted in scores ranging from
0-50 with means of 8.1 and 9.3, respectively#12. Unfortunately, these populations were not
controlled for age, gender, race or other factors, thus a “normal” SNOT-22 score is still
uncertain. Our results demonstrate that even though 80% of patients with SNOT-22 scores
over 30 improve by an average of 48% it is very likely that they are still left with a
significant burden of disease and remain more symptomatic than healthy controls. Future
research should work to improve the definitions for a clinically significant improvement
after ESS.
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Fourth, readers should consider the categorization of patients based on polyp status. With
emerging research elucidating specific CRS endotypes!3, dichotomizing patients into
cohorts based on polyp status likely produces inherent heterogeneity within the patients
groups thus influencing the accuracy of patient-specific outcomes. However, at the present
time, using polyp status to counsel patients is a simple clinical categorization that all
physicians can use in the office setting and future research should begin to refine patient
outcomes after ESS using more specific endotype markers of disease.

Lastly, SNOT-22 groups on either extreme of the scoring scale contained small sample
sizes, which makes it difficult to provide accurate statistical results and will introduce larger
degrees of uncertainty around the means for these groupings. However, despite this study
using a large prospective study of 551 CRS patients, it demonstrates the inherent challenge
of studying patients with SNOT-22 scores at the extreme high and low ranges and
emphasizes the need to develop larger collaborative CRS databases. Despite the factors
outlined above, this study is strengthened by the accurate longitudinal data collection and
large overall sample size.

Using a PROM, such as the SNOT-22, can be a valuable tool for the physician to use during
the assessment of a patient with CRS. Determining the overall SNOT-22 score, and
identifying the specific sub-domains most affected, can provide valuable information
capable of being used during the decision making process. Furthermore, the physician could
use the SNOT-22 responses to specifically address the symptoms that are most bothersome
to the patient which would not only improve patient-physician relationship but also focus the
consultation into a more efficient use of a time. We would encourage physicians to not only
routinely measure SNOT-22 (or another QoL PROM) but utilize the SNOT-22 during the
active management process of a patient with CRS.

Conclusions

Current evidence suggests that patients with CRS who are candidates for ESS make
decisions based on the degree of their preoperative QoL impairment. The purpose of this
study was to improve patient understanding of their surgical outcomes while they make
preference-sensitive decisions regarding electing ESS. Outcomes from this study suggest
that patients with a preoperative SNOT-22 score higher than 30 points receive a greater than
75% chance of achieving an MCID and on average obtain a 46% relative improvement in
their QoL after ESS. Patients with SNOT-22 score of less than 20 typically fail to receive
QoL improvement after ESS. Information from this study can be used to improve patient
understanding of the potential outcomes after ESS and may improve preference-sensitive
care for CRS.
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Figure 1.
Flow diagram of overall CRS cohort

Laryngoscope. Author manuscript; available in PMC 2016 July 01.




1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Rudmik et al.

% of Total CRS Cohort

(n=327)

Figure 2.
Distribution of overall sample sizes for each preoperative SNOT-22 group

Page 10

25
n=63
n=59
20 n=56
n=44 A ) n=45
15 '
n=27 '
10 ©
n=13
5 Tn=8 n=10
' n=2
LB S
Q ) ) Q o) o A o ) Q
~ v 5 N < @ \ & A O
© @ @ Q Q Q W W » >
D » R O R N o
N

Baseline SNOT-22 Group

Laryngoscope. Author manuscript; available in PMC 2016 July 01.



Page 11

Rudmik et al.

AydeiBowol pamndwod ‘1D ‘uoneIASp plepuels ‘ds 158} SLWO02IN0 [eseUoUIS ‘| ONS ‘SIISNUISOUIY J1U0IYD ‘'SHD

[r1] [s€] [v] [2el | [vo]l | [ze]l | [6€] | [zel [y¢€l [Tl [as]
1000 00T L8 9/ 69 0L 69 67 29 z'S 8 21005 Adoosopuz ues|y
[t2] [9:g] [sa] [gc] | [g9] | [e9] | [zal [¥a] [89] [ov]
8900 G'8T SYT z9T 97T v'eT 1T €T 97T 1T 98 [as] s100s 1D uesy
(L92) | w12) | (022) | (0'6T) (%) uoissaida@
8200 (co)o | ooz | (2Ot 4 4 €T 14 Gv)z | (oo | (0coo UHM JaquinN
(Lav) | (819) | (8'sp) | (z0g) | (978¢€) (%)
1510 | (coom)z | (o) v | (Tea) e 12 62 12 6T T (962)8 | (5L8) ¢ ABI3| |V ynm JequinN
(zzy) | (ovw) | (Tow) | (982) | (222) (%)
9900 | (0oom)z | (008)S | (8°€9) L 6T 514 92 8T (0] (6s2) L | (5L8)¢€ BUIYISY YUM JaquinN
(6'89) | (129) | (6'39) | (rvv) | (009)
Geoo | (coot)z | (008)8 | (29r) 9 1€ z€ €€ 82z 2z (962)8 | (009) ¥ | (%) sajewsad Jo ssquinN
[9ze] [yaT] [evt] | [zstl | [zet]l | [ovt]l | [vatl | [99t] | [svzt]l | [oet]
192°0 0¥y TS 0'sS g9y | 6€S 16 | 8715 9§ S 7'65 [as] ebv uesiy
[82] [e9] [ea] loc] | [ga]l | [o#] | [z¢l [9:a] [8a] [e2] [as]
1€L°0 ST T 0'sT €61 g€l LYl | vyl T€T Z'sT vET syjuow dn-moyj|oy ues
(8€r) | (1) | (08D) | (e6T) | (5€T) (€8 (9%) dnoig
(90)z | (re)or | (ov)eT S 95 65 €9 24 1T (r2)8 Ul sjuslied JO JaquinN
anfea-d 0TT ) ) ) ’ ) ) y : ; (Lze=u)
-001 66-06 68-08 | 62-0. | 69-09 | 65-06 | 6v-0v | 65-0¢ | 62-02 61-0T 110400 SUD [B49A0

Buidnoao zz-1 ONS aAnesadoald

Buidnoib zz-1 ONS aAeIadoald J18y) Uo paseq 10Yod SHD |[eJano ay Joy solydeibowaq
Talqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Laryngoscope. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Rudmik et al.

Probability of a patient with CRS (with or without polyps) achieving an MCID after ESS based on their

preoperative SNOT-22 score grouping

Table 2

Preoperative SNOT-22
Grouping

Probability of achieving an
MCID after ESS

Relative
improvement (%)

10-19 (n=8) 3 (37.5%) +18.8%
20-29 (n=27) 15 (55.6%) -36.1%
30-39 (n=44) 33 (75.0%) -47.2%
40-49 (n=63) 52 (82.5%) -45.0%
50-59 (n=59) 49 (83.1%) -48.6%
60-69 (n=56) 49 (87.5%) -49.5%
70-79 (n=45) 41 (91.1%) -48.3%
80-89 (n=13) 10 (76.9%) -44.9%
90-99 (n=10) 8 (80.0%) -34.6%
100-109 (n=2) 2 (100.0%) -69.1%
OVERALL 262 (80.1%) -46.4%

Page 12

CRS, chronic rhinosinusitis; SNOT, sinonasal outcome test; ESS, endoscopic sinus surgery; MCID, minimal clinically important difference

Laryngoscope. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Rudmik et al.

Table 3

Page 13

Probability of CRSsNP patients achieving an MCID after ESS based on their preoperative SNOT-22 score

grouping

Preoperative SNOT-22
Grouping

Probability of CRSsNP
patients achieving an MCID
after ESS

Relative
improvement (%)

10-19 (n=6) 3 (50.0%) +14.8%
20-29 (n=16) 9 (56.3%) -45.6%
30-39 (n=28) 20 (71.4%) -48.4%
40-49 (n=42) 35 (83.3%) -40.1%
50-59 (n=35) 28 (80.0%) ~46.6%
60-69 (n=34) 29 (85.3%) -49.6%
70-79 (n=29) 26 (89.7%) ~46.9%
80-89 (n=7) 5 (71.4%) -45.8%
90-99 (n=3) 2 (66.7%) -34.6%
100-109 (n=1) 1 (100.0%) -49.5%

CRSsNP, chronic rhinosinusitis without nasal polyps; SNOT, sinonasal outcome test; ESS, endoscopic sinus surgery; MCID, minimal clinically

important difference
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Table 4

Page 14

Probability of CRSWNP patients achieving an MCID after ESS based on their preoperative SNOT-22 score

grouping

Preoperative SNOT-22
Grouping

Probability of CRSWNP
patients achieving an MCID
after ESS

Relative
improvement (%)

10-19 (n=2) 0 (0.0%) +34.6%
20-29 (n=11) 6 (54.5%) -22.0%
30-39 (n=16) 13 (81.3%) ~45.3%
40-49 (n=21) 17 (81.0%) -53.6%
50-59 (n=24) 21 (87.5%) -51.4%
60-69 (n=22) 20 (90.9%) -49.5%
70-79 (n=16) 15 (93.8%) -50.7%
80-89 (n=6) 5 (83.3%) -44.0%
90-99 (n=7) 6 (85.7%) -34.6%
100-109 (n=1) 1 (100.0%) -87.7%

CRSWwWNP, chronic rhinosinusitis with nasal polyps; SNOT, sinonasal outcome test; ESS, endoscopic sinus surgery; MCID, minimal clinically

important difference
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