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Purpose: To describe the lung function and clinical control of asthma in patients with N-ERD during three years of medical follow-up
using GINA guidelines.

Methods: We evaluated 75 N-ERD and 68 asthma patients (AG). Clinical control, lung function, and asthma treatment were
evaluated according to GINA-2014. We compared all variables at baseline and one, two, and three years after treatment.

Results: At baseline, the N-ERD group had better basal lung function (LF) than the AG group (p<0.01), and the AG group used higher
doses of inhaled corticosteroids than the N-ERD group (52.4% vs 30.5%, p=0.01) and short-term oral corticosteroid (OCS) use (52.4% vs
30.5%, p<0.01). Instead, N-ERD patients needed more use of leukotriene receptor antagonists (LTRA) (29.3% vs 5.9%, p<0.01). This group
had better clinical control than the AG group (62.1% vs 34.1%, p<0.01). During the medical follow-up, the LF of the N-ERD group
remained at normal values; however, these parameters improved in AG from one year (p<0.01). Likewise, there was a diminished use of
high doses of ICS (52.4% vs 33%, p<0.05) and short-term OCS (67.6% vs 20.6%, p<0.01) in asthma patients. However, N-ERD patients still
needed more use of LTRASs (p<0.02) during the study. In this context, one-third of N-ERD patients had to use a combination of two drugs to
maintain this control. From the second year on, clinical control of asthma was similar in both groups (p>0.05).

Conclusion: According to GINA guidelines, only one-third of patients with N-ERD can gradually achieve adequate lung function and
good asthma control with a high ICS dosage. Only a very small portion of patients will require the continued use of a second
medication as an LTRA to keep their asthma under control.
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Introduction

Nonsteroidal anti-inflammatory drug-exacerbated respiratory disease (N-ERD) is an entity characterized by hypersensi-
tivity to nonsteroidal anti-inflammatory drugs (NSAIDs), nasal polyps, and asthma.' It is considered an asthma
phenotype with a very low frequency.” The physiopathology is not yet clear,’ and the main hypothesis accepted is the
blockage of the cyclooxygenase pathway by NSAIDs, increasing the synthesis of leukotrienes with subsequent induction
of bronchospasm and nasal congestion after its intake.'*

Inhaled corticosteroids (ICS) and leukotriene receptor antagonists (LTRA) are considered sufficient for asthma control in
N-ERD patients, according to expert medical groups.” Even this recommendation could be considered the “first-line”
therapeutic before the use of aspirin desensitization or monoclonal antibodies (anti-IgE or anti-IL-5).%” Most studies that
have evaluated lung function and clinical control have used a transversal design as part of the phenotyping of asthma® or for
some genetic-molecular studies.”'® In the last years, few studies have evaluated these objectives from therapeutic (anti-

leukotriene therapy, nebulized steroids, and aspirin desensitization) and surgical maneuvers on sinus outcomes in a second
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Asthma Severity : Treatment Steps Reliever

Refer for add-on treatment e.g. anti-
IgE
*Add low dose OCS

Medium/high ICS/LABA

*High dose ICS+LTRA
(or + theophyline)

Moderate

Low dose ICS/LABA

*Medium/high dose ICS
*Low dose ICS+LTRA
(or + theophyline)

As needed (SABA) or low dose ICS/formoterol

Low dose ICS

*Leukotriene receptor antagonists
(LTRA)
*Low dose theophyline

agonist (SABA)

*Consider low dose ICS

As needed short-acting beta,-

Figure | GINA-2014 guidelines.
Abbreviations: ICS, inhaled corticosteroids; OCS, oral corticosteroids; LTRA, leukotriene receptor antagonists; LABA, long-actingbeta,-agonist; SABA, short-actingbeta,-
agonist; IgE, immunoglobulin E.

time with variable results."'”'* However, the use of standard therapy for asthma control in N-ERD long-time has not been
sufficiently described, has only been described that the combination of ICS plus long-acting 2-agonists (LABA, ICS/LABA)
and antileukotrienes diminishes bronchial symptoms during aspirin oral challenge in N-ERD patients.'?

N-ERD has been considered a severe asthma phenotype for many years,'® requiring the use of multiple medicines or
large doses for asthma control. In the present study, we described the use of first-line therapy in a Mexican cohort of
N-ERD and asthma patients according to GINA-2014 guidelines'” in a real context life for three years (See Figure 1).

Methods
Description of the Study

The present study is a descriptive analysis of the clinical-genetic cohort of patients with N-ERD in which information
was obtained based on the clinical follow-up of patients with N-ERD and asthma attended in the Department of
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Immunogenetics and Allergy of the Instituto Nacional de Enfermedades Respiratorias (INER) “Ismael Cosio Villegas”.
We evaluated 14 variables over three years in four time periods, which were put into a case report format (CRF, see
Supplementary Figure 1). We enrolled patients during 2014-2015 (when patients started their medical follow-up) and

subsequently, they continued their medical follow-up at 12 months-time 1 (t1), 2 years-time 2 (t2), and 3 years-time 3 (t3)
(See Figure 2).

Patients

Only the information of the patients who completed three years of follow-up were selected. A patient with N-ERD was
defined as a patient who met three basic conditions inherent to this disease (asthma, nasosinusal polyposis, and
hypersensitivity to aspirin or NSAIDs). Asthma condition was established with the presence of suggestive symptoms:
cough, dyspnea, wheezing, the sensation of chest tightness, and positive reversibility test >12% and 200mL concerning
baseline Forced Expiratory Volume in the First Second (FEV;). The nasosinusal polyposis was established with the
presence of nasosinusal polyposis or a history of polypectomy or nasalization. And hypersensitivity to ASA or NSAIDs
was established with the nasal challenge with lysine-aspirin (reduction of baseline total nasal flow >40% for baseline
after the nasal administration of lysine-aspirin) or the history of bronchospasm 30 minutes after the ingestion of ASA or
NSAIDs and that had warranted hospitalization in the emergency room of the INER. The asthma patients should only
present the criteria corresponding to asthma and have not had any related to N-ERD.

Clinical Control of Asthma

The clinical control of asthma in patients with N-ERD and asthma was classified according to the GINA 2014 guidelines,
considering the presence of asthma symptoms in the last four weeks, nocturnal awakening, activity limitation, and the use
of rescue medication and their frequency by numbers of days of the week classifying it as controlled (1 day), partially
controlled (2 days) and uncontrolled (>2 days) (See Supplementary Table 1). Subsequently, we joined asthma partially

controlled and uncontrolled as non-control and well control as good clinical control.

Lung Function
Lung function was performed according to the guidelines established by the American Thoracic Society, using a Jaeger
Care fusion spirometer (Leibnizstrasse, Germany), performing a minimum of three maneuvers until a quality grade A was
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At enrollment One year Two years Three years
m We compared the evolution of clinical control and lung function over time between patients with N-ERD, patients with asthma, and N-ERD vs. asthma.

Figure 2 Design of the study.

Abbreviations: N-ERD G, nonsteroidal anti-inflammatory drugs-exacerbated respiratory disease group; AG, asthma group; NSAID, non-steroidal anti-inflammatory drugs;
FVC, forced vital capacity; FEV/, forced expiratory volume in the first second; REV, reversibility; OCS, oral corticosteroids; LTRA, leukotriene receptor antagonists; SABA,
short-actingbeta,-agonist; IgE, immunoglobulin E.
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achieved, selecting the best result in the FVC (Forced Vital Capacity) and FEV; parameters concerning those predicted in
the Mexican population proposed by Pérez-Padilla.'®

Treatment
The treatment was chosen according to the GINA 2014 guidelines; based on the dose of inhaled steroids (low, medium,
and high dose; See Supplementary Table 2) as well as the need for the use of leukotriene receptor antagonists. Similarly,

the use of continuous oral steroids for six months based on prednisone or short-term use of systemic steroids was
reported.

Statics

The statistical analysis considered the strategy of comparing the group of interest (N-ERD) vs the comparison group
(Asthma-AG). The order of analysis consisted of comparing baseline (t0) vs t1, t0 vs t2, tO vs t3, t1 vs t2, etc. Then we
compared by sectional specific periods both intergroup and intragroup and logistic regression was developed. For
quantitative clinical variables, nonparametric statistics were used Mann Whitney U and Wilcoxon test, expressing their
results in medians and interquartile range. Qualitative variables were analyzed with chi-square. was developed Statistical
analyses were performed with SPSS V.21 and Epi info v.5.07 software. For all analyses, a p-value <0.05 was considered
significant.

Ethics

The present study was reviewed and approved by the Bioethics and Science Committee in Research, with protocol
number B14-12, and the Institutional Review Board at Instituto Nacional de Enfermedades Respiratorias (INER), Ismael
Cosio Villegas, which complies with the Declaration of Helsinki. The participants were invited to join the study and they
then signed the informed consent letter and were provided with an assurance-of-personal-data document. Each participant
was assigned an alphanumeric key with the purpose of assuring confidentiality.

Results

Comparison Between Groups

Baseline

Of 120 N-ERD and 160 asthma patients, only 143 completed the medical follow-up (75 N-ERD and 68 asthma patients)
for three years. At enrollment, the two groups had a predominance of female patients compared to male patients, with
mean age and BMI similar in the two groups. Regarding the age of asthma diagnosis, smoking antecedent and the
smoking index did not show significant differences (p>0.05). Eosinophil counts were double in the N-ERD group than in
the AG group (400 vs 200 cells, p=0.05), but the allergic sensitivity was similar in both groups (66.6% vs 69%, p>0.05)
(See Table 1).

Regarding lung function, the group of patients with N-ERD had a better percentage of FVC compared to AG (98% vs
69%, p<0.01), FEV; (87% vs 50%, p<0.01), and FVC/FEV, ratio (75% vs 66.6%, p<0.01). The frequency of lung
obstruction was higher in AG than in N-ERD (60.2% vs 32% p<0.001). However, there was no difference in the
reversibility test (p=0.41).

Patients with asthma had a higher proportion of high-dose ICS (52.4% vs 30.5%, p=0.01) and were prescribed
a higher number of short-term OCS use (67.7% vs 42.6%, p=0.004) compared to patients with N-ERD; however, these
patients received six times more LTRA (29.3% vs 5.9%, p<0.001; OR=6.6). In both groups, there was no statistically
significant difference regarding the use of SABAs or the use of systemic steroids for asthma control (»p>0.05). With this
treatment description, patients with N-ERD had better clinical control than those with AG (62.1% vs 34.1%, p<0.01;
OR=3.28) (See Table 2).

Time | (One Year)
At 12 months after the initial measurements, the difference in the absolute eosinophil count was significantly higher in
the group of N-ERD patients (300 vs 200 cells/'mm® p=0.04), even though IgE levels were higher in the AG; however,

940 https: Journal of Asthma and Allergy 2023:16

Dove!


https://www.dovepress.com/get_supplementary_file.php?f=418802.docx
https://www.dovepress.com
https://www.dovepress.com

Dove Pavén-Romero et al

Table | Demographic Data

Variable N-ERD AG p

n 75 68

Male n (%) 26 (34.7) 18 (26.5)

Female n (%) 49 (65.3) 50 (73.5) NS
Age n (%) 51 (44-61) 52 (39-63) NS
BMI 26.72 28.44 NS
Age at diagnosis of asthma 31 30 NS
Smoking rate 3 34 NS
Eosinophils (cellsfmm?) 400 200 0.05
SPT n (%) 50 (66.6) 47 (69) NS

Abbreviations: N-ERD, nonsteroidal anti-inflammatory drugs-exacerbated respiratory disease; AG,
asthma group; BMI, body mass index; SPT, skin prick test; NS, non-significative.

there was no statistical significance (p>0.05). The N-ERD patients had better FVC (102 vs 91%, p=0.001) and FEV,
(90.5% vs 83.5%, p=0.01), but we did not find a significant difference in the FVC/FEV, ratio, lung obstruction, and
reversibility test. There were no differences in the use of high doses of ICS, OCS, LTRA, or in the use of rescue
medication with SABA (p>0.05). However, asthma clinical control continued to be better in the N-ERD group (52% vs
35%, p<0.01) (See Table 2).

Time 2 (Two Years)

Two years after starting follow-up, the total eosinophil count remained significantly higher in the group of patients with
N-ERD (400 vs 150 cells/mm’, p=0.005), and IgE levels were very similar between both groups. Regarding the lung
function reports, patients with N-ERD had better percentage values of FVC (100% vs 89%, p=0.001) and FEV (89% vs
76%, p=0.001), and no significant difference was identified in the other lung function parameters. Patients with N-ERD
received 3.6 times more LTRA (22.7% vs 7.4% p=0.02; OR=3.6), but no significant difference was reported in the use of
ICS at high doses, oral steroids, or SABA. At this time, we did not identify a significant difference in the clinical controls
(See Table 2).

Time 3 (Three Years)

Three years after the start of follow-up, the eosinophil count remained statistically significant (400 vs 150 cells/mm’,
p=0.01), unlike the IgE level. In contrast, the lung function of patients with N-ERD was better in both FVC (100% vs
85% p=0.001) and FEV, (85% vs 73% p=0.001). FVC/FEV|, lung obstruction, and reversibility were not statistically
significant. Regarding treatment, the use of LTRAs was higher (p=0.002) in patients with N-ERD. Similar to the other
times, there was no significant difference in the use of high doses of ICS, oral steroids, or rescue medication in the
last year of the study. According to the asthma clinical control, there was no statistical significance between both groups
after three years of evaluation (p>0.05) (See Table 2).

Intragroup Analysis

IgE levels and eosinophil counts did not change substantially in the N-ERD group during the course of the study (p>0.05).
Likewise, lung function remained within normal parameters (See Figure 3); although one-third of the patients had lung
obstruction, it diminished at 1 year (32% vs 10.6%, p=0.002). Subsequently, the mean percentage of patients with obstruction
was 17%, which did not represent a statistically significant variation. At baseline, approximately one-third of patients required
high doses of ICS, LTRA, or OCS; this proportion decreased significantly at one year of evaluation (p<0.05). However, the
frequency of use of these drugs increased again at 2 years and remained so until the end of the study (See Table 3). This
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Table 2 Comparison Between the N-ERD Group and the AG

Variable Time 0 (Baseline) Time | (One Year) Time 2 (Two Years) Time 3 (Three Years)
N-ERD AG P OR Cl 95% N-ERD AG P OR Cl 95% N-ERD AG P OR Cl1 95% N-ERD AG P OR Cl 95%
n 75 68 75 68 75 68 75 68
Eosinophils 400 200 0.02 300 200 0.048 400 150 0.005 400 150 0018
(cells/mm?®) (200-700) (12.1-600) (225-400) (100-325) (300-800) (40-600) (200-500) (15-375)
IgE (IU/mL) 129 4325 0.093 94.8 263 037 114.5 197 0.16 96.1 55.1 0713
(64.7-170) (47.2-1388) (46.8-232) (21.4-1371) (73.8-188.5) (90.4-477.7) (23-222.2) (15.8-486)
SPTn (%) 50 (66.6) 47 (69)
FVC % 98 69 0.001 102 9l 0.001 100 89 0.001 100 85 0.001
(90.7-104.5) (58-83.5) (92.5-110.2) (73-98) (88-109) (73.7-95.2) (90.5-105) (72-94.7)
FVCL 37 25 0.001 38 3 0.001 35 26 0.001 35 24 0.001
(32-4.2) (2-2.9) (32-3.9) (2.5-3.5) (3-4.3) (22-32) (2.6-4) (1.9-32)
FEV,% 87 50 0.001 90.5 835 0.0l 89 76 0.001 85 73 0.001
(75.2-96.4) (41.7-787) (71.7-99) (62.7-902) (77-100) (58.7-87.7) (75-96) (52.2-84)
FEV, L 275 15 0.001 25 23 0.02 25 1.9 0.001 23 1.6 0.001
(23-3.1) (1-2.1) (2.1-2.9) (1.6-2.7) (1.9-3.2) (1.3-24) (1.6-2.6) (1.1-2.2)
FVCIFEV,% 75 66.6 0.001 765 76 0.48 77 74 03 75.6 74 0.4
(67.7-78.8) (55.7-74.2) (70.5-79) (70-80.5) (66.7-83.2) (64.7-79.7) (66-82.5) (57.2-89.7)
Reversibility % [} 10 0.41 7 7 0.7 8 8 0.6l 8 8 0.56
(5-16) (5-13) (3-13) (5-11) (@-11) (6-18) (5-13) (6-12)
Obstruction 24 41 0.001 030 (0.15-0.61) 8 (10.6) 11 (16.17) 0.469 06l (0.23-1.64) 14 (18.6) 13 (19.1) ! 0.97 (0.41-2.24) 17 (22.6) 17 (25)
n (%) (32) (60.2)
High doses of 23 36 0011 039 (0.19-0.77) 19 22 0358 0.66 (0.31-1.37) 32 20 0.141 1.78 (0.89-3.57) 25 21 0.893 L1l (0.55-2.26)
ICS/LABA (30.5) (52.4) (25) (33) (42.7) (29.3) (33.8) 3
n (%)
OCS for 6 2 2 | 0.94 (0.12-6.6) 0 0 ND ND ND 2 0 ND ND ND 2 0 ND ND ND
months n (%) 2.7) (2.9) (0) (0) 2.7) (0) 2.7) 0)
Short-term 32 46 0.004 035 (0.17-0.70) 12 14 0.62 0.73 (0.31-1.72) 16 10 0.41 1.57 (0.69-3.75) 13 10 0.84 1.21 (0.49-2.98)
OCS use n (%) (42.6) (67.7) (16) (20.6) (213) (14.5) (17.3) (147)
LTRA use 22 4 0.001 6.64 (2.15-20.47) 7 5 09 12 17 5 0.02 3.69 (1.28-10.64) 26 8 0.002 3.97 (1.65-9.57)
n (%) (29.3) (5.9) 93) (74) (0.39-4.29) (27) (74) (34.7) (11.8)
SABA use in 21 27 0.19 0.59 (0.29-1.18) 7 6 I 1.06 (0.33-3.33) 12 6 0.29 1.96 (0.69-5.57) 9 6 0.72 1.4 (0.47-4.18)
the last year (28) (39.7) 93) 83) (16) 88) (12) (8.8)
n (%)
GINA-Good 47 23 0.001 3.28 (1.65-6.52) 44 24 0.008 26 (1.32-5.2) 48 35 0.178 1.67 (0.85-3.27) 50 39 0.329 1.48 (0.75-2.93)
Clinical (62.1) (34.1) (52) (35) (64.4) (51.2) (67) (58)
control n (%)

Abbreviations: N-ERD, nonsteroidal anti-inflammatory drugs-exacerbated respiratory disease; AG, asthma group; OR, odds ratio; Cl, confidence interval; IgE, immunoglobulin E; SPT, skin prick test; FVC, forced vital capacity; FEV/,
forced expiratory volume in the first second; ICS, inhaled corticosteroids; IU, international units; OCS, oral corticosteroids; LABA, long-acting beta,-agonist; LTRA, leukotriene receptor antagonists; SABA, short-acting beta,-agonist.
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strategy induced good clinical control according to GINA guidelines in approximately 70% of the patients (See Figure 4).
Specifically, only 24 of 75 patients (32%) needed combination therapy (oral steroids plus LTRA) at least once (median of 8,
10.5%). However, only three patients required this therapeutic consecutively two times (3/75, 4%, See Figure 5). We
developed a logistic regression, we just found that high doses of inhaled steroids contribute six-times to improve the clinical
control of patients with N-ERD when the model was adjusted by gender. (See Table 4) However, when performing
a multivariate analysis of lung function, no significant interactions were found.

Regarding asthma patients, eosinophil counts and IgE levels decreased at the end of medical follow-up, although FVC
and FEV, increased considerably from 1 year (»p<0.05), remaining without significant changes at subsequent evaluation
times (Figure 3). In the case of lung obstruction, we identified a significant reduction in the frequency of patients with the
condition at the same time (60.2% vs 16.1%, p=0.01). Additionally, we also observed a decrease in the usage of high
doses of ICS (21%, p<0.05) and OCS (53% p<0.01) at the end of the study (See Table 5). Nonetheless, the need for high
doses of ICS was similar to N-ERD patients (30%) at 3 years (See Figure 4), but not the use of LTRA (11%) or OCS (See
Table 5). In the case of patients with asthma, only 11/68 (16.1%) were required to take two medications; however, they
were distributed among the study times, and none were consecutively repeated (See Supplementary Figure 2).

Unfortunately, no therapeutic variable associated with control improved the clinical control of patients with asthma in

the logistic regression at any time (See Supplementary Table 3).

Discussion
In the present real-life study, we described asthma clinical control and lung function in Mexican patients with N-ERD
over time according to the GINA-2014 guidelines. We demonstrated that N-ERD patients had better lung function and
clinical control than asthma patients. However, N-ERD patients required higher doses of ICS and LTRA than AG
patients. The asthma group also experienced improvements in these parameters during the medical follow-up with less
frequent use or lower doses of these medications.

Asthma with hypersensitivity to NSAIDs is considered a specific phenotype, where the intake of NSAIDs is a risk
factor for developing an asthma attack.'® Traditionally, it was considered a difficult type of asthma to treat, requiring the
use of high doses of corticosteroids and/or the addition of other therapeutics for its clinical control.”” However, genetic
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Figure 3 Forced Expiratory Volume in the First Second (FEV,) in N-ERD and Asthma groups. *Indicates p-value <0.05.
Abbreviations: AG, Asthma group; N-ERD, Nonsteroidal anti-inflammatory drug-exacerbated respiratory disease.
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Table 3 Comparison Between the N-ERD Group

Variable Time 0 Time | Time 2 Time 3 p

n 75 75 75 75

Eosinophils (cellssmm?) 400 (200-700) 300 (225-400) 400 (300-800) 400 (200-500)

IgE (kU/mL) 129 (64.7-170) | 94.8 (46.8-232) | 114.5 (73.8-188.5) | 96.1 (23-222.2)

FVC % 98 (90.7-104.5) | 102 (92.5-110.2) 100 (88-109) 100 (90-105)

FVC L 3.7 (324.2) 3.8 (3.2-3.9) 3.5 (34.3) 3.5 (2.64) <0.05+*
FEV,% 87 (75.2-96.4) 90.5 (71.7-99) 89 (77-100) 85 (75-96) <0.05%
FEV, L 2.75 (2.3-3.1) 2.5 (2.1-2.9) 2.5 (1.9-3.2) 2.3 (1.6-2.6) <0.01¥%8
FVCIFEV,% 75 (67.7-78.8) 76.5 (70.5-79) 77 (66.7-83.2) 75.6 (66-82.5) <0.01*
Reversibility % Il (5-16) 7 (3-13) 8 (4-11) 8 (5-13) <0.05*
Obstruction n (%) 24 (32) 8 (10.6) 14 (18.6) 17 (22.6) 0.002*
High doses of ICS n (%) 23 (30.5) 19 (25) 32 (42.7) 25 (33.8) <0.05*
OCS for 6 months n (%) 2 (2.7) 0 (0) 2 (2.7) 2 (27)

Short-term OCS use n (%) 32 (42.6) 12 (16) 16 (21.3) 13 (17.3) <0.01" 1+
LTRA use n (%) 22 (29.3) 7 (9.3) 17 (22.7) 26 (34.7) <0.05"#
SABA use in the last year n (%) 21 (28) 7 (9.3) 12 (16) 9 (12) <0.05"*
Clinical control n (%) 47 (62.1) 44 (52) 48 (64.6) 50 (67)

Notes: *Comparison between Time 0 and Time |; TComparison between Time 0 and Time 2; ¥Comparison between Time 0 and Time 3; *Comparison between
Time | and Time 2; #Comparison between Time | and Time 3; Comparison between Time 2 and Time 3.

Abbreviations: N-ERD, nonsteroidal anti-inflammatory drugs-exacerbated respiratory disease; IgE, immunoglobulin E; FVC, forced vital capacity; FEV,, forced
expiratory volume in the first second; ICS, inhaled corticosteroids; OCS, oral corticosteroids; LTRA, leukotriene receptor antagonists; SABA, short-acting beta,
-agonist.

studies that evaluated approximately 100 patients with N-ERD demonstrated that the LFT and frequency of severe
asthma were similar to those of asthma patients.?' >

In our study, we enrolled patients who met the three clinical criteria needed for N-ERD diagnosis and not just those
with asthma who were hypersensitive to NSAIDs. The N-ERD patients had similar clinical characteristics to those
reported in other published series. N-ERD is diagnosed at approximately 30 years old and more frequent in women, with
elevated blood eosinophil counts and a relevant proportion of allergic sensitivity.**** Instead, the AG was integrated with
patients with the most common phenotype, the allergic phenotype,”’ who had clinical and demographic characteristics
similar to those of the N-ERD group.

At the time of enrollment, the N-ERD group had better lung function than the AG group. Few studies have evaluated
the LFT in adult asthma patients over time (~12 years), and these have shown that the global improvement in FVC and
FEV, is approximately 3%.?°’ This is in accordance with our results in the N-ERD group. These values differ from the
reports of drug efficacy, which evaluated its outcomes in a short time (twelve weeks); these studies showed an increase in
FEV, >15% with the use of ICS/LABA.*®?° A similar change was identified in the AG from t0 to t1, and after this time,
it did not change significantly. Specifically, in the context of N-ERD, most studies have evaluated the beneficial role of
desensitization. For example, this therapy improved respiratory symptoms, reduced systemic steroid intake after one
month, and even increased quality of life in patients after three years.*!

Some studies considered that N-ERD is a phenotype with severe lung obstruction and a factor driving the severity of
the disease.’*>> However, in our study, only one-third of the N-ERD patients had lung obstruction at baseline, which

diminished to 10% after 12 months of supervised treatment. This proportion is lower than that in studies that evaluated
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Figure 4 Frequency of good clinical control of asthma and high doses of inhaled corticosteroids in N-ERD and asthma groups. Basal time (t0), 12 months-time | (tl), 2
years-time 2 (t2), and 3 years-time 3 (t3). *Indicates p-value <0.05.
Abbreviations: AG, Asthma group (RED); N-ERD, Nonsteroidal anti-inflammatory drug-exacerbated respiratory disease (BLUE).

fixed airway obstruction in asthma (~30%).?* In addition, many studies have shown that smoking is one of the major risk
factors for fixed airway obstruction in adults with severe asthma.***> However, in our study, neither group had an
important history of smoking.

In a similar context, some studies described an augmentation in the frequency of the clinical control of asthma
patients, which can reach ~60% according to GINA guidelines after the installation of the treatment.*®*” It is probable
that the maximum benefits of the LFT and clinical control in asthma patients would be after the intake of control drugs
for the first time, and these changes were not more noticeable over time.

In the past, some groups considered N-ERD as a phenotype of severe asthma (two or more unplanned asthma visits,
two or more oral corticosteroid prescriptions in the last 12 months, current use of three or more medicines, or chronic
daily high doses of ICS).*>* However, the concept of severe asthma has changed. Currently, GINA establishes severe
asthma as the presence of symptoms that remain uncontrolled despite optimized treatment with high-dose ICS from step
4 or that require such treatment to prevent it from becoming uncontrolled.'’

N-ERD guidelines report that N-ERD patients respond well to a typical, stepwise approach to asthma treatment based
on clinical guidelines such as GINA. In most N-ERD patients, a combination of ICS and LABA is sufficient to control
asthma.*® However, this premise is based on expert consensus, and few studies support this precept. This is one of the
first studies that evaluated lung function and clinical control in N-ERD patients over time. Despite this, current findings
indicate that patients with N-ERD continue to utilize a higher proportion of inhaled oral corticosteroids and LTRA than
asthma patients. This is in the same sense as reported by the Korean series which showed that about half of the patients
with N-ERD are classified as severe asthma with adequate lung function values according to the parameters established
by GINA.*® Regarding lung function, it did not show significant changes at the end of our study in N-ERD patients.
Instead, the Korean series identified a significant change at the end of follow-up (10 years), however, it should be
considered that there is an expected decrease in lung function in asthma patients, which is approximately 38 mL/year.*’
Nonetheless, in both series lung function was adequate according to GINA parameters.'” It is probable that only 10% of
patients with N-ERD require at least some additional treatment (LTRA) in addition to ICS/LABA (step 5 of GINA-
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Figure 5 N-ERD patients in step 4 of the GINA 2014 guidelines.

2022),'” being the true candidates to receive biologic therapy for asthma control, which would lead to better-planned
management of this therapy, reducing the costs of these treatments and improving patient adherence.

The number of polypectomies is associated with a better outcome in N-ERD. Elina Jerschow et al showed that this
surgery decreased aspirin sensitivity and urine/plasma eicosanoid levels in N-ERD patients.’**! In this way, most of our
N-ERD patients had a high frequency of polypectomy or nasalization at enrollment. Likewise, aspirin desensitization and
therapy with monoclonal antibodies improve asthma symptoms;®*? however, patients with these therapies were not
included. There were other factors that we did not consider that could influence the results. For example, the intake of
high doses of omega-3 in the diet increases the quality of life in N-ERD patients,** an action that some patients were able
to carry out.

On the other hand, asthma is a disease that reports poor adherence to treatment (30%), which is related to higher
mortality, several annual exacerbations, and the use of rescue medication.**** The main factor associated with adequate
adherence is that the patient is aware that they need treatment. However, it has been described that after an exacerbation,
patients with asthma had better adherence than patients with mild disease.*>*” This could explain why the patients with
N-ERD in our study could have better adherence to treatment and therefore better lung function since one of the criteria
for diagnosing N-ERD is the presence of two documented asthmatic attacks secondary to intake of NSAIDs.! Moreover,
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Table 4 Logistic Regression in N-ERD Group

Variable* Time Sig. Exp (B) 95% C.l1. EXP (B)
Low Upper
High dose of ICS t0 0.572 0.713 0.221 2.305
Short term of OCS 0.846 0.908 0.342 2.409
LTRA use 0.528 1.510 0419 5.439
High dose of ICS tl 0.617 1.414 0.364 5.490
Short term of OCS 0.771 0.820 0.216 3.115
LTRA use 0.718 1.465 0.185 11.610
High dose of ICS t2 0.003 6.094 1.835 20.242
Short term of OCS 0.225 0.426 0.107 1.691
LTRA use 0.147 3.063 0.675 13.890
High dose of ICS t3 0.636 1.551 0.252 9.561
Short term of OCS 0.623 1.447 0.332 6.307
LTRA use 0.186 4.462 0.487 40916

Note: *Results adjusted by gender.
Abbreviations: ICS, Inhaled corticosteroids; OCS, Oral Corticosteroid; LTRA, LTRA, leukotriene receptor antagonists.

Table 5 Comparison Between the AG

Variable Time 0 Time | Time 2 Time 3 p

n 68 68 68 68

Eosinophils (cellssmm?) 200 (12.1-600) 200 (100-325) 150 (40-600) 150 (15-375)

IgE (kU/mL) 4325 (47.2-1388) | 263 (21.4-1371) | 197 (90.6-477.7) | 55.1 (15.8—486)

FVC % 69 (58-83.5) 91 (73-98) 89 (73.7-95.2) 85 (72-94.7) <0.01"T#
FVC L 2.5 (2-2.9) 3 (2.5-3.5) 2.6 (2.2-3.2) 2.4 (1.9-3.2) <0.05"*
FEV,% 50 (41.7-78.7) 83.5 (62.7-90.2) 76 (58.7-87.7) 73 (52.2-84) <0.01"1*
FEV, L 1.5 (1-2.1) 2.3 (1.6-2.7) 1.9 (1.3-2.4) 1.6 (1.1-2.2) <0.01"*
FVCIFEV,% 66.6 (55.7-74.2) 76 (70-80.5) 74 (64.7-79.7) 74 (57.2-89.7) <0.05"
Reversibility % 10 (5-13) 7 (5-11) 8 (6-18) 8 (6-12)

Obstruction n (%) 41 (60.2) 11 (16.1) 13 (19.1) 17 (25) 0.001 "1
High doses of ICS n (%) 36 (52.4) 22 (33) 20 (29.3) 21 (31) <0.05"1*
OCS for 6 months n (%) 2 (2.9) 0 (0) 0 (0) 0 (0)

Short-term OCS use n (%) 46 (67.6) 14 (20.6) 10 (14.7) 10 (14.7) 0.001 "1
LTRA use n (%) 4(59) 5 (7.4) 5 (7.4) 8 (11.8)

SABA use in the last year n (%) 27 (39.8) 6 (8.8) 6 (8.8) 6 (8.8) 0.001™1#
Clinical control n (%) 23 (34.1) 24 (35) 35 (51.2) 39 (58) <0.01+7#

Notes: *Comparison between Time 0 and Time |; fComparison between Time 0 and Time 2; ¥*Comparison between Time 0 and Time 3; ¢Comparison
between Time | and Time 3; “Comparison between Time 2 and Time 3.

Abbreviations: AG, asthma group; IgE, immunoglobulin E; FVC, forced vital capacity; FEV|, forced expiratory volume in the first second; ICS, inhaled
corticosteroids; OCS, oral corticosteroids; LTRA, leukotriene receptor antagonists; SABA, short-acting beta,-agonist.
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specialized medical attendance developed by allergists, pneumologists, and noise surgeons could help to improve
therapeutic adherence. Unfortunately, we did not evaluate medication adherence in asthma because there was not
a validated test translated into the Spanish language and adapted to Mexican at the time of enrollment. Additionally,
we did not evaluate biomarkers related to N-ERD (LTE,4, LTD,, and/or PGD,). These molecules may significantly change
after the initial medical treatment is established. We did not analyze other well-being markers, such as quality of life tests
(AQLQ or RQLQ), due to the time, it takes to fill them. According to GINA evidence, most individuals with N-ERD can
achieve satisfactory asthma control, and this evaluation is equal to obtaining a score >21 on the asthma control test.*®*

The present article is not a study of clinical efficacy or noninferiority among different brands of drugs; instead, it is
a description of the modification of the clinical control of the disease with a standard therapy approved and suggested by
one of the main guidelines for this disease for its control under real circumstances. This kind of study complements the
knowledge generated by clinical trials that are usually limited to small, homogeneous groups of patients in specialized,
controlled settings, contributing to the creation of information on the efficacy, efficiency, and safety of a drug or therapy
in patients with diverse characteristics in various contexts and not just the disease of interest.’*>!

Limitations to this kind of study include a) selection bias (for example, therapies may be different prescribed
depending on the patient and disease characteristics, for example, the severity of the disease and/or other patient
characteristics), b) information bias (misclassification of data), c) recall bias (caused by selective recall of shocking
events by patients/carers), and d) detection bias (where an event is more likely to be captured in a treatment group than
another).>® In these contexts, both patients with N-ERD and asthma came from first-and second-level clinics with
different dosage regimens. However, these studies have the advantage of better representing the population with which is

dealt in everyday clinical practice.”

Conclusion

Most patients with N-ERD can achieve good control of their asthma and adequate lung function over time according to
GINA guidelines. Only a third of patients need high dosages of ICS, and a small proportion requires using a second drug
to maintain asthma control during the 3-year follow-up.
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