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Abstract  8 

 9 

Objective: Due to the high postoperative recurrence rate in eosinophilic chronic 10 

rhinosinusitis (eCRS) patients, there is a need for an index to predict the postoperative 11 

outcomes. Group 2 innate lymphoid cells (ILC2s) are important effector cells for type 2 12 

immune responses in eosinophilic airway inflammation. The aim of this study was to 13 

investigate whether the prevalence of ILC2s in sinonasal tissues or in peripheral blood 14 

is associated with the postoperative outcome in CRS patients.  15 

Methods: Twelve patients with eCRS and ten patients with non-eCRS were recruited. 16 

We examined the ILC2 prevalence in sinonasal tissues and in peripheral blood before 17 

and after endoscopic sinus surgery (ESS). Pre- and postoperative blood eosinophil 18 

counts were also examined. Lund-Mackay computed tomography (LMK-CT) scores 19 

were used to evaluate the disease severities and the postoperative outcomes; cases with 20 

more than 50% improvement were categorized into the good outcome group, and cases 21 

with less than 50% improvement were categorized into the poor outcome group. 22 

Results: The ILC2 prevalence in sinonasal tissues was correlated with that in 23 

preoperative blood in eCRS and non-eCRS patients. The ILC2 prevalence in sinonasal 24 

tissues and in preoperative blood was not correlated with the pre- or postoperative 25 
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LMK-CT scores. Postoperatively, the ILC2 prevalence in blood was decreased in eCRS 26 

and non-eCRS patients, and blood eosinophil count was also decreased in eCRS patients 27 

but not in non-eCRS patients. The ILC2 prevalence in postoperative blood was 28 

decreased in the good outcome group but not in the poor outcome group. Blood 29 

eosinophil counts were not decreased postoperatively in both good and poor outcome 30 

groups.  31 

Conclusion: The decreased ILC2 prevalence in postoperative blood may be a 32 

predictive biomarker for evaluating postoperative outcomes in eCRS and non-eCRS 33 

patients.  34 

 35 

Key words: 36 
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Main body 41 

1. INTRODUCTION 42 

Chronic rhinosinusitis (CRS) is characterized by persistent symptomatic 43 

inflammation of the nasal and paranasal mucosa that lasts longer than 12 weeks1. CRS 44 

can be further classified into two major subtypes: CRS without nasal polyps (CRSsNP) 45 

and CRS with nasal polyps (CRSwNP)1. In the United States and European countries, 46 

CRSsNP presents as the predominant infiltration of neutrophils and type 1 or type 3 47 

cytokines, whereas CRSwNP is characterized by eosinophilic infiltration and type 2 48 

cytokines. However, the phenotypes of inflammation in CRSwNP differ between 49 

European and East Asian countries. Half of CRSwNP cases in Japan exhibit 50 

neutrophilic inflammation2, and CRSwNP patients in other East Asian countries also 51 

represent both eosinophilic and neutrophilic phenotypes3,4. For the diagnosis of 52 

eosinophilic CRS (eCRS), a novel scoring system and algorithm were established based 53 

on the assessment of bilateral disease, nasal polyp formation, ethmoid sinus-dominant 54 

computed tomography (CT) shadows, and blood eosinophilia in the Japanese 55 

Epidemiological Survey of Refractory Eosinophilic CRS (JESREC) study. eCRS is 56 

characterized by marked eosinophilia in nasal polyps, and is associated with greater 57 

clinical and radiological severity, higher morbidity with bronchial asthma, and a higher 58 
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risk of polyp recurrence when compared to non-eCRS5. 59 

The Lund-Mackay CT scan (LMK-CT) score6 is the most commonly used metric for 60 

evaluating the radiological severity of CRS1. Preoperative LMK-CT scores have been 61 

shown to be positively correlated with a nasal component of the 22-Item Sino-Nasal 62 

Outcomes Test (SNOT-22), a validated disease-specific survey for the quality of life7. 63 

For the treatment of CRS, intranasal corticosteroids (INCS) and nasal saline irrigation 64 

are the mainstays1, and low-dose and long-term 14- and 15-membered macrolides 65 

(macrolide therapy) are widely used in Japan8. When such conservative treatments fail, 66 

endoscopic sinus surgery (ESS) is performed. Due to the high postoperative recurrence 67 

rate in eCRS patients, there is a need for an index to predict the postoperative outcomes. 68 

Group 2 innate lymphoid cells (ILC2s) are important effector cells for type 2 69 

immune responses in eosinophilic airway inflammation, such as eCRS, allergic rhinitis 70 

(AR), and bronchial asthma9. Environmental allergens induce the rapid release of 71 

epithelial-derived cytokines, such as interleukin (IL)-33, IL-25, and thymic stromal 72 

lymphopoietin; in response to these cytokines and to lipid mediators, such as 73 

prostaglandin D2 and cysteinyl leukotrienes, ILC2s in mucosal tissues quickly produce 74 

large amounts of IL-5 and IL-13, leading to airway eosinophilia, mucus production, and 75 

tissue repair10. It previously reported that the ILC2 prevalence in sinonasal tissues is 76 
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increased in eCRS patients, and is positively correlated with the number of infiltrating 77 

eosinophils, but that the ILC2 prevalence is not increased in the peripheral blood of 78 

eCRS patients11. Although the importance of ILC2s in sinonasal tissues is well-known, 79 

the impact of ILC2s in peripheral blood has not yet been thoroughly investigated in 80 

CRS patients. 81 

This study aimed to determine whether the ILC2 prevalence in sinonasal tissues 82 

and in peripheral blood is associated with the postoperative outcomes in CRS. The CRS 83 

cases were classified as eCRS or non-eCRS according to the JESREC study. The 84 

disease severity and postoperative outcome were evaluated using the LMK-CT scores at 85 

an average of 14 months after ESS. The ILC2 prevalence and eosinophil count in 86 

postoperative blood was examined at an average of 6 months after ESS to determine 87 

whether the changes in the ILC2 prevalence or eosinophil count in blood are associated 88 

with the postoperative outcome.  89 

  90 
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 91 

2. METHODS  92 

2.1 Study participants 93 

A cross-sectional study of CRS patients undergoing ESS was conducted. CRS 94 

patients were recruited from the department of Otorhinolarynogology-Head and Neck 95 

Surgery, Shiga University of Medical Science according to a protocol approved by the 96 

Institutional Review Board of Shiga University of Medical Science (ethics approval 97 

number 25-36). Informed consent was obtained from all participants. All experiments 98 

were conducted according to the Declaration of Helsinki on biomedical research 99 

involving human subjects. Sinonasal tissues, such as uncinate tissues and nasal polyps, 100 

were obtained during ESS, and peripheral blood samples were collected preoperatively 101 

(the day before ESS) and postoperatively. The diagnosis of CRS was made based on 102 

clinical, endoscopic, and radiographic criteria as described in the European Position 103 

Paper on Rhinosinusitis and Nasal Polyps (EPOS) 20201. The CRS cases were classified 104 

as eCRS or non-eCRS according to a published clinical scoring system (JESREC 105 

score)5, and ten patients with eCRS and twelve patients with non-eCRS were recruited. 106 

A detailed list of the patient characteristics is presented in Table 1. The JESREC score 107 

was calculated with the following point breakdown: bilateral disease sites (3 points); 108 

nasal polyps (2 points); CT shadow, ethmoid > maxillary sinus (2 points); and blood 109 
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eosinophilia, 2% to 5% (4 points), 5% to 10% (8 points), or more than 10% (10 points). 110 

Patients with scores higher than 11 points and mucosal eosinophilia higher than 70 per 111 

high-power field were defined as eCRS patients. Conservative medical treatments and 112 

nasal saline irrigations had previously failed in all CRS patients. The patients were not 113 

treated with systemic corticosteroids (SCS) within 4 weeks before the surgery. Patients 114 

for whom postoperative blood samples were unavailable were excluded from the study. 115 

All of the ESS were performed by a single skilled surgeon, with little difference in 116 

surgical quality.  117 

 118 

2.2 Postoperative treatments 119 

The postoperative treatments are shown in Table 2. All participants were treated 120 

with low-dose and long-term clarithromycin (200 mg/day, macrolide therapy), muco-121 

active drug (S-carboxymethylcysteine, 1500 mg/day), and nasal saline irrigation for at 122 

least 3 months after ESS. All patients with eCRS used INCS, and 90% (9/10) of them 123 

used INCS for more than 12 months after ESS. Four patients with non-eCRS used 124 

INCS, but three patients stopped by 6 months after ESS. In addition, 60% (6/10) of 125 

eCRS patients used SCS; three patients used betamethasone starting at 0.5 mg with 126 

tapering from 2 to 12 months after ESS, and three patients used prednisolone starting at 127 
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15 mg with tapering from 7 days to 2 months after ESS. Only one patient with eCRS 128 

was taking low-dose SCS (betamethasone, 0.25 mg/day) at the time of postoperative 129 

blood collection. 60% (6/10) of eCRS patients used anti-leukotriene drugs, but only one 130 

patient with non-eCRS used it. None of the patients received biologic therapies, such as 131 

dupilumab, omalizumab, mepolizumab, or benralizumab. 132 

 133 

2.3 Identification of ILC2s in sinonasal tissues and peripheral blood 134 

 The identification of ILC2s in sinonasal tissues and blood was performed as 135 

described previously11,12. Briefly, sinonasal tissues were cut into fine pieces, and 136 

digested for 30 to 45 min at 37°C with Liberase TM (125 μg/mL) and DNase I (200 137 

μg/mL; both from Roche Diagnostics GmbH, Mannheim, Germany). Alternatively, 138 

cells were isolated by the mechanical disruption of tissues with the gentleMACS 139 

Dissociator and Tumor Dissociation Kit (Miltenyi Biotec Inc., Auburn, CA) according 140 

to the procedure recommended by the manufacturer. The cell suspensions were filtered 141 

through a 70-μm nylon mesh. The remaining cells were treated with ACK lysing buffer 142 

(Lonza Corp., Walkersville, MD) to lyse the red blood cells. Peripheral blood 143 

mononuclear cells (PBMCs) were isolated with Histopaque 1083 (Sigma-Aldrich, St. 144 

Louis, MO). 145 
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The total cell suspensions from sinonasal tissues or PBMCs were treated (30 146 

minutes, 4 °C, in the dark) with Red LIVE/DEAD fixable dead cell-staining reagent 147 

(Invitrogen, Carlsbad, CA) as a live/dead discriminator, and then washed. Cells were 148 

blocked (10 minutes, 4 °C, in the dark) with Fc Blocking Reagent (Miltenyi Biotec, 149 

Auburn, CA). Cells then were incubated (30 minutes, 4 °C, in the dark) with the 150 

following antibody cocktail: fluorescein isothiocyanate-labeled antibodies to lineage 151 

markers (CD3, CD11b, CD11c, CD14, CD16, CD19, CD20, CD56, CD123, TCRαβ, 152 

TCRγδ, and FceR1α (Lineage)), phycoerythrin-cyanine 7-labeled antibody to CD45, 153 

phycoerythrin-labeled antibody to CD127, and Alexa Fluor®-labeled antibody to 154 

CRTH2 (BioLegend, San Diego, CA, or eBioscience, San Diego, CA). As shown in 155 

supplementary Figure 1, ILC2s were identified as Lineage- CD45+ CD127+ CRTH2+ 156 

cells using FACSAria (BD Biosciences, San Jose, CA). All analysis was performed 157 

with FlowJo software, version 9.3 (TreeStar, Ashland, OR). The ILC2 prevalence was 158 

calculated as the number of ILC2s divided by the total number of Lineage- CD45+ cells. 159 

The purity of blood ILC2s was greater than 98% (data not shown).  160 

 161 

2.4 Main outcome measures 162 

 Postoperative blood collection for the measurement of blood ILC2s and 163 
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eosinophils was performed at 6.2 ± 1.2 months after ESS in non-eCRS patients, and at 164 

5.8 ± 1.2 months after ESS in eCRS patients. The pre- and postoperative blood 165 

collections were made out of the Japanese cedar pollen season (February to April).  The 166 

radiographic severity of CRS was assessed using the LMK-CT score6, and postoperative 167 

CT imaging was performed at 13.8 ± 4.3 months after ESS in non-eCRS patients, and at 168 

14.2 ± 4.3 months after ESS in eCRS patients. We calculated the postoperative LMK-169 

CT score improvement rate by dividing the preoperative score minus postoperative 170 

score by the preoperative score (pre score – post score/pre score x 100, e.g., pre score 171 

“8” – post score “2”/pre score “8” x 100 = postoperative improvement rate 75%). In 172 

addition, using the postoperative LMK-CT score improvement rate, cases with more 173 

than 50% (≥ 50%) improvement were classified into the good outcome group (13 174 

cases), and cases with less than 50% (< 50%) improvement were classified into the poor 175 

outcome group (9 cases).  There was no difference in the postoperative treatment with 176 

SCS. SCS was used in 2 of 13 patients in the good outcome group and 4 of 9 patients in 177 

the poor outcome group shortly after the ESS (the average duration of SCS was 28.6 178 

days in the good outcome group and 26.7 days in the poor outcome group). Only one 179 

patient with eCRS in the good outcome group was taking low-dose SCS 180 

(betamethasone, 0.25 mg/day) at the time of postoperative blood collection. 181 
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 182 

2.5 Statistical analyses 183 

 Data are presented as the means ± standard error of the mean (SEM) for the 184 

number of subjects or experiments indicated. Statistical analysis was performed using 185 

the Mann-Whitney U test. Correlations were assessed using Spearman’s rank 186 

correlation. A Student’s two-tailed t test was used to determine the level of significance 187 

for differences between two groups. P < 0.05 was considered to be statistically 188 

significant. 189 

  190 
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 191 

3. RESULTS 192 

3.1 Correlation analysis of the ILC2 prevalence in sinonasal tissues and in 193 

preoperative blood with the LMK-CT scores before and after ESS 194 

There was a positive correlation between the ILC2 prevalence in sinonasal 195 

tissues and that in preoperative peripheral blood (p=0.049, R=0.47, Figure 1A). The 196 

prevalence of ILC2s in sinonasal tissues and that in preoperative blood were not 197 

correlated with the preoperative LMK-CT score (Figure 1B and C) or the postoperative 198 

LMK-CT score (Figure 1D and E). 199 

 200 

3.2 Correlation analysis of the ILC2 prevalence in sinonasal tissues and in 201 

preoperative blood with the postoperative LMK-CT score improvement rate 202 

The ILC2 prevalence in sinonasal tissues was not correlated with the 203 

postoperative LMK-CT score improvement rate in eCRS and non-eCRS patients 204 

(Figure 2A). The ILC2 prevalence in preoperative blood was not correlated with the 205 

postoperative LMK-CT score improvement rate in eCRS and non-eCRS patients 206 

(Figure 2B). 207 

 208 
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3.3 Changes in the blood ILC2 prevalence, the blood eosinophil count, and the 209 

LMK-CT score before and after ESS 210 

The ILC2 prevalence and eosinophil count in postoperative blood was examined 211 

at an average of 6 months after ESS, and the postoperative LMK-CT score was 212 

examined at an average of 14 months after ESS. The ILC2 prevalence in blood and the 213 

LMK-CT score were significantly decreased after ESS in eCRS and non-eCRS 214 

patients (Figure 3A and C). Blood eosinophil counts were also decreased after ESS in 215 

eCRS patients but not in non-eCRS patients (Figure 3B).  216 

The ILC2 prevalence in postoperative blood was significantly decreased in the 217 

good outcome group but not in the poor outcome group (Figure 4A). Blood eosinophil 218 

counts were not changed after ESS in both good and poor outcome groups (Figure 4B).  219 

  220 
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4. DISCUSSION 221 

ILC2s in sinonasal tissues play critical roles in eosinophilic inflammation by 222 

producing type 2 cytokines in eCRS patients. Our previous study revealed that the ILC2 223 

prevalence in sinonasal tissues is positively correlated with the number of tissue-224 

infiltrating eosinophils11. It also has been reported that the ILC2 prevalence in sinonasal 225 

tissues is positively correlated with nasal symptom scores in CRS patients13, and that 226 

SCS reduce the ILC2 prevalence in eosinophilic nasal polyps14. In the present study, all 227 

patients were not treated with SCS at least four weeks before ESS, and the ILC2 228 

prevalence in sinonasal tissues was correlated with that in preoperative blood in eCRS 229 

and non-eCRS patients, but was not correlated with the pre- or postoperative LMK-CT 230 

scores. Postoperatively, the ILC2 prevalence in blood was decreased, and it was 231 

associated with a good outcome (LMK-CT score improvement rate ≥50%) after ESS. 232 

This is the first report to show a correlation between the ILC2 prevalence in tissue and 233 

in blood and the clinical outcome after ESS in eCRS and non-eCRS patients, and to 234 

show that a decreased ILC2 prevalence in postoperative blood is associated with a good 235 

postoperative outcome after ESS. 236 

Tissue ILC2s are important in eosinophilic inflammation; however, the role of 237 

ILC2s in blood is not well understood. In patients with nonsteroidal anti-inflammatory 238 
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drug-exacerbated respiratory disease (N-ERD), the ILC2 prevalence is increased in 239 

nasal scraping samples, but decreased in blood at the time of cyclooxygenase-1 inhibitor 240 

reactions15. eCRS is often comorbid with N-ERD. Similarly, segmental allergen 241 

challenge in patients with allergic asthma results in increased numbers of ILC2s in 242 

bronchoalveolar fluids and decreased numbers of ILC2s in blood16. These results 243 

suggest that ILC2s may be recruited from blood to the airway in response to allergen 244 

exposure. In the present study, the ILC2 prevalence in blood did not differ between the 245 

eCRS and non-eCRS patients before and after ESS, whereas the ILC2 prevalence in 246 

sinonasal tissues was increased in eCRS patients when compared to non-eCRS patients 247 

(Table 1), and was positively correlated with the ILC2 prevalence in preoperative blood.  248 

We previously revealed that the ILC2 prevalence in blood is increased in 249 

patients with AR11, and it also has been reported that the ILC2 prevalence is positively 250 

correlated with the serum IL-13 levels17. The ILC2 prevalence in blood is increased 251 

during pollen season in patients with grass pollen-induced AR, and it is decreased after 252 

subcutaneous allergen-specific immunotherapy18. Increased levels of blood ILC2s have 253 

also been reported in asthmatic patients19,20.21, and the increased levels of IL-13+ ILC2s 254 

in the blood of uncontrolled asthmatic patients decrease when the asthma is well-255 

controlled20. These results suggest that effective therapeutic interventions result in a 256 
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decrease of blood ILC2s in patients with AR and bronchial asthma. In the present study, 257 

blood ILC2s were decreased after the ESS in eCRS and non-eCRS patients. The 258 

mechanism by which effective therapy such as ESS induced a decrease in blood ILC2s 259 

is unclear. Intranasal challenge with Alternaria induced the ILC2 release from the bone 260 

marrow to blood and lung in the allergic mouse model22. Blood ILC2s may be increased 261 

by the bone marrow-derived ILC2s in eosinophilic inflammation. ESS attenuates 262 

sinonasal inflammation and may inhibit the induction of bone marrow-derived ILC2s by 263 

suppressing the local production of inflammatory mediators such as cytokines and 264 

chemokines. 265 

Similar to previous studies that reported no increase in the ILC2 prevalence in 266 

the blood of eCRS patients11,23, the present study showed that the ILC2 prevalence in 267 

preoperative blood was not increased in eCRS patients when compared to non-eCRS 268 

patients. All patients received macrolide therapy, muco-active drug, and nasal saline 269 

irrigation, and there were apparent differences in the postoperative treatments between 270 

eCRS and non-eCRS patients. All eCRS patients used INCS for a long time, and more 271 

than half of them used anti-leukotrienes and SCS. Despite these differences, the ILC2 272 

prevalence in blood and the LMK-CT score were significantly decreased after ESS in 273 

both eCRS and non-eCRS patients. Although these postoperative therapies in eCRS 274 
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patients may affect the postoperative decrease in the ILC2 prevalence in blood, it is 275 

interesting to note that the ILC2 prevalence in blood was also decreased in non-eCRS 276 

patients who were not treated with such eosinophilic inflammation-suppressing therapy. 277 

It has been reported that type 2 inflammation is partially involved in non-eCRS24, and a 278 

recent study revealed that a monoclonal antibody treatment for CRS patients using 279 

dupilumab, a potent anti-IL-4 and IL-13 antibody, significantly improved total nasal 280 

symptom scores, SNOT-22, and visual analog scale even for non-eCRS patients25. Our 281 

results suggest that surgical intervention attenuates type 2 inflammation even in non-282 

eCRS patients. 283 

We evaluated the postoperative outcomes of CRS patients using the LMK-CT 284 

score at an average of 14 months after ESS, and the CRS patients were divided into a 285 

good outcome group and a poor outcome group. The ILC2 prevalence in blood at an 286 

average of 6 months after ESS was decreased in the good outcome group, but not in the 287 

poor outcome group. Blood eosinophil count was not changed in both good and poor 288 

outcome groups. These results indicate that a decreased ILC2 prevalence in 289 

postoperative blood may be a predictive biomarker for evaluating postoperative 290 

outcomes. Further studies using symptom scores, such as SNOT-22, will be needed to 291 

evaluate the clinical efficacy after ESS.  292 
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5. CONCLUSIONS 293 

The ILC2 prevalence in sinonasal tissues was correlated with that in 294 

preoperative blood in eCRS and non-eCRS patients. The ILC2 prevalence in blood was 295 

decreased after ESS, and it was associated with a good outcome as evaluated by the 296 

LMK-CT scores. Blood ILC2s may play important roles in the pathophysiology of CRS 297 

and be a useful biomarker for predicting the postoperative outcomes after ESS. 298 
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Table 1. Patient characteristics 379 

Note: Data are presented as the mean ± SEM. 380 

Abbreviations: eCRS, eosinophilic chronic rhinosinusitis; N-ERD, nonsteroidal anti-381 

inflammatory drug-exacerbated respiratory disease; AR, allergic rhinitis; IgE, 382 

immunoglobulin E; JESREC, Japanese Epidemiological Survey of Refractory 383 

Eosinophilic Rhinosinusitis; pre-op, preoperative; LMK-CT score, Lund-Mackay 384 

computed tomography scan score; ILC2s, group 2 innate lymphoid cells; Lin, lineage; 385 

NPs, nasal polyps; PBMCs, peripheral blood mononuclear cells; post-op, postoperative; 386 

pre-op, preoperative; M, month. 387 

 388 

Table 2. Postoperative treatments 389 

Abbreviations: INCS, intranasal corticosteroid; SCS, systemic corticosteroid; NS, not 390 

significant. 391 

 392 

FIGURE LEGENDS 393 

Figure 1. Correlation analysis of the ILC2 prevalence in sinonasal tissues and in 394 

preoperative (pre-op) blood. Correlations between the ILC2 prevalence in sinonasal 395 

tissues and that in pre-op blood (A), the ILC2 prevalence in sinonasal tissues and the 396 



 

25 
 

pre-op Lund-Mackay CT (LMK-CT) score (B), the ILC2 prevalence in pre-op blood 397 

and the pre-op LMK-CT score (C), the ILC2 prevalence in sinonasal tissues and the 398 

postoperative (post-op) LMK-CT score (D), and the ILC2 prevalence in pre-op blood 399 

and the post-op LMK-CT score (E). eCRS, eosinophilic chronic rhinosinusitis.  400 

 401 

Figure 2. Correlation analysis of the ILC2 prevalence in sinonasal tissues and in pre-op 402 

blood with the post-op outcomes in the eCRS and non-eCRS patients. Correlations 403 

between the ILC2 prevalence in sinonasal tissues and the post-op LMK-CT score 404 

improvement rate (A), and the ILC2 prevalence in pre-op blood and the post-op LMK-405 

CT score improvement rate (B). 406 

 407 

Figure 3. Changes in the blood ILC2 prevalence (A), the blood eosinophil count (B), 408 

and the LMK-CT score (C) before and after ESS. 409 

 410 

Figure 4. Changes in the ILC2 prevalence in blood (A) and the blood eosinophil count 411 

(B) before and after ESS in the good outcome group and the poor outcome group. 412 
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Supplementary Figure 1



Table 1

non-eCRS
(n = 12)

eCRS
(n = 10)

Age (yrs) 56.7 ± 5.7 57.5 ± 4.8 p=0.92

Sex (M/F) 7/5 6/4 p=0.93

Nasal polyp (n) 4 10 p<0.01

Asthma (comorbid N-ERD, n) 1 (0) 7 (2) p<0.01

AR (n) 8 7 p=0.87

Eosinophil count in pre-op blood 189 ± 47 680 ± 147 p<0.01

Eosinophil count in post-op blood 223 ± 59 416 ± 96 p=0.04

Total IgE (IU/mL) 815 ± 72 278 ± 54 p=0.25

JESREC score, range 0-17 4.6 ± 1.2 14 ± 1.2 p<0.001

Pre-op LMK-CT score, range 0-24 5.9 ± 1.4 16.7 ± 1.2 p<0.001

ILC2s in sinonasal tissues 
(% of Lin-CD45+ cells)

1.0 ± 0.4 2.9 ± 1.0 p=0.02

ILC2s in pre-op blood
(% of Lin-CD45+ PBMCs)

2.4 ± 0.7 2.3 ± 0.5 p=0.64

ILC2s in post-op blood
(% of Lin-CD45+ PBMCs)

1.9 ± 0.8 1.6 ± 0.3 p=0.39



Table 2

non-eCRS
(n = 12)

eCRS
(n = 10)

INCS 4/12 10/10 p<0.01

SCS 0/12 6/10 p<0.01

Anti-leukotriene 1/12 6/10 p<0.01

Oral anti-histamine for AR 5/8 3/7 p=0.45

Macrolide therapy 12/12 10/10 NS

Muco-active drug 12/12 10/10 NS

Nasal saline irrigation 12/12 10/10 NS
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