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Abstract
Objective: To assess changes in Nijmegen Questionnaire (NQ) scores in patients with severe asthma treated with dupilumab and their relationship 
with disease control. 
Methods: A retrospective study was conducted in patients with severe asthma treated with dupilumab. Epidemiological and clinical data were collect-
ed, as well as results of questionnaires: NQ, asthma control test (ACT) and Asthma Quality of Life Questionnaire (AQLQ), assessing the changes after 
one year of treatment.   
Results: A total of 18 patients were included, 12 males, with a median age of 54 years and a range between 27 and 67 years old. The median result of 
the NQ at the start of dupilumab was 15.5 points (1-34) and at 12 months was 7 points (0-35). Before treatment, five patients (27.77%) had a NQ greater 
than 23 points compatible with hyperventilation syndrome (HVS). The median ACT score was 19 (10-24) and at the 12-month control it was 23 (12-25).  
The median AQLQ was 5 points (3-7) at the start of dupilumab and 6.08 points (3.50-7) after 12 months of dupilumab. This study observed changes in 
NQ scores after 12 months of dupilumab treatment, irrespective of initial NQ scores. 
Conclusions: Incorporating the NQ into the assessment of biologic response in severe asthma may provide additional insights into patient monitor-
ing. Proper management of comorbidities, including HVS, is essential for optimizing asthma outcomes, as uncontrolled comorbidities can confound 
asthma control.
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Resumen
Objetivo: Evaluar los cambios en las puntuaciones del Cuestionario de Nijmegen (CN) en pacientes con asma grave que reciben dupilumab y su rela-
ción con el control de la enfermedad.
Métodos: Estudio retrospectivo llevado a cabo en pacientes con asma grave, tratados con dupilumab. Se recopilaron datos epidemiológicos y clínicos, 
así como los resultados de los cuestionarios CN, Test de Control del Asma (TCA) y Cuestionario de Calidad de Vida en Asma (AQLQ), evaluando los 
cambios tras un año de tratamiento.
Resultados: Se incluyeron 18 pacientes (12 hombres y 6 mujeres), con mediana de edad de 54 años (rango: 27-67 años). La mediana del CN ​​al inicio 
del tratamiento con dupilumab fue de 15.5 puntos (rango: 1-34) y a los 12 meses de 7 puntos (rango: 0-35). Antes del tratamiento, 5 (27.77%) pacientes 
reportaron una puntuación superior a 23 puntos del CN, compatible con síndrome de hiperventilación (SHV). La mediana de la puntuación ACT fue 
de 19 (10-24) y en el control a los 12 meses fue de 23 (12-25). La mediana de la puntuación AQLQ fue de 5 puntos (3-7) al inicio del tratamiento con 
dupilumab y de 6.08 puntos (3.50-7) luego de 12 meses de tratamiento. Se informaron cambios en las puntuaciones NQ después de 12 meses de 
tratamiento con dupilumab, independientemente de las puntuaciones iniciales del cuestionario. 
Conclusión: La incorporación del Cuestionario de Nijmegen en la evaluación de la respuesta al tratamiento con biológicos en pacientes con asma 
grave puede proporcionar información adicional para su seguimiento. El tratamiento adecuado de las comorbilidades, incluido el síndrome de hiper-
ventilación (SHV), es decisivo para optimizar los desenlaces en el control del asma.
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INTRODUCTION
Dysfunctional breathing refers to a group of chronic re-
spiratory pattern disorders that result in respiratory and 
non-respiratory symptoms such as dyspnea, chest pain, 
dizziness, and fatigue.1,2 Among the various patterns de-
scribed, the most frequently reported is hyperventilation 
syndrome (HVS). The Nijmegen Questionnaire (NQ) is a 
validated tool for distinguishing patients with and without 
HVS by assessing three dimensions: shortness of breath, 
peripheral tetany, and central tetany. The NQ compris-
es 16 questions, scored on a scale from 0 (“never”) to 4  
(“always”), with a score of ≥23 required for a diagnosis 
of HVS. The NQ demonstrates a sensitivity of 91% and 
specificity of 95% in detecting HVS.4

The prevalence of HVS is challenging to establish but is es-
timated to affect 6–10% of the general population and 29% 
of asthmatic patients.5 Discriminating between HVS and 
asthma using the NQ can be complex, as several items in 
the questionnaire may overlap with asthma manifestations.3 
While the NQ has been validated in mild-to-moderate asth-
ma, its reliability in patients with severe asthma remains un-
explored.6 This study aimed to assess changes in NQ scores 
in patients with severe asthma treated with dupilumab and 
their relationship with disease control.

METHODS
A retrospective study was conducted involving patients 
aged ≥ 18 years with a diagnosis of severe asthma and on 
treatment with dupilumab. Clinical and demographic data, 
along with results from the NQ, Asthma Control Test (ACT), 
Asthma Quality of Life Questionnaire (AQLQ), and changes 
in forced expiratory volume in 1 second (FEV1) from spi-
rometry (measured in milliliters and percentage), were col-
lected from electronic medical records. All variables were 
measured at baseline and after 12 months of treatment. The 
ethics committee of Hospital Universitario La Paz approved 
the study (PI-5027).

RESULTS
Eighteen patients (12 males) with a median age of 54 years 
(range: 27–67) were included. Table 1 presents asthma phe-
notypes and associated comorbidities per patient.

The median NQ score decreased from 15.5 (range: 1–34) 
at baseline to 7 (range: 0–35) after 12 months. Similarly, 
the median ACT score improved from 19 (range: 10–24) to 
23 (range: 12–25), and the median AQLQ score increased 
from 5 (range: 3–7) to 6.08 (range: 3.50–7). At baseline, 
the median FEV1 was 3005 mL (p25-p75: 2318-3253) 81% 
(p25-p75: 71%-87%), improving to 3160 mL (p25-p75: 2755-
3775) 87% (p25-p75: 78-97%) after 12 months of treatment. 
Changes by patient are described in Table 1.

Five patients (27.8%) had baseline NQ scores ≥ 23, consis-
tent with HVS. Four of these patients were women, three of 
whom had anxiety diagnoses, while one had severe vocal 
cord dysfunction. 

Although no significant minimum difference has been es-
tablished to consider changes in NQ, after 12 months of 
dupilumab treatment, 13/18 patients showed a decrease 

in NQ scores, including 3/5 patients with baseline scores 
≥ 23, whose scores dropped below the HVS diagnostic 
threshold.

DISCUSSION
The use of the Nijmegen questionnaire in the follow-up of 
patients with severe asthma is an available tool in addition 
to other classic questionnaires used to monitor asthma con-
trol, such as the ACT or the AQLQ. Although its development 
focused on differentiating between patients with and with-
out HVS, it can be a useful tool in the follow-up of asthma, 
as it offers a broad view of the symptoms associated with 
dysfunctional breathing patterns. It assesses the patient’s 
perception of these symptoms and can help us personalize 
patient management and integrating non-pharmacological 
interventions such as respiratory retraining or cognitive- 
behavioral therapy. 

One of the main criticisms of the NQ is that it can overes-
timate the frequency of HVS in asthmatic patients since 
symptoms assessed in the questionnaire are compatible 
with asthma, so control of the disease can normalize the 
results of NQ. 

To test this hypothesis, the results of the ACT score were 
collected. In our 13 patients with improvement in NQ, all 
patients also reflected improvement in ACT but from the 
remaining 5 patients with no improvement in NQ, interest-
ingly 4/5 had improved in ACT. Therefore, it does not seem 
that there is always an established relationship between 
improvement in asthma control and improvement in NQ, the 
presence of dysfunctional breathing patterns and asthma 
can coexist in the same patient.

In relation to the 5 patients with HVS, despite all presented 
improvement in ACT, two patients maintain high scores 
in NQ compatible with HVS, which shows that HSV can 
persist despite maintaining good asthma control in some 
patient. 

In these patients where asthma control is observed but 
respiratory symptoms persist, follow-up with NQ is espe-
cially useful, as it can help address the hypothesis that 
the lack of respiratory symptom control is related to other 
comorbidities. 

These findings highlight the importance of exploring differ-
ent domains of response to biological treatments. NQ may 
serve as a valuable monitoring tool in asthma, identifying 
HVS comorbidity and providing insight into the patient’s 
perceived disease control. Thomas et al.7 suggested using 
the NQ as a continuous variable to assess the cognitive 
and perceptual burden of disease rather than as a binary 
diagnostic tool for HVS.

To assess improvement in asthma control, in addition to 
the ACT, changes in quality of life through the AQLQ and 
changes in objective measures such as spirometry were 
assessed. The median FEV1 increased by 155 mL (6%), and 
the AQLQ score improved by 1.08 points. Patients with base-
line NQ scores ≥23 demonstrated notable improvements, 
Changes by patient are described in Table 1.

When respiratory symptom control is not satisfactory in 
patients with severe asthma being treated with biological 
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therapies and improvement has been observed in both  
spirometry and quality of life, before considering that the 
treatment is ineffective or insufficient, assessing alterations 
in dysfunctional respiratory patterns can be useful, as it may 
be the key to identifying the inconsistency found between 
apparently good clinical control but a poor perception of 
the disease.

Proper management of comorbidities, including HVS, is es-
sential for optimizing asthma outcomes, as uncontrolled co-
morbidities can confound asthma control.8 Managing HVS 
with respiratory physiotherapy has been shown to improve 
quality of life and symptom perception in daily activities 
and exercise.9

As limitations, this study is retrospective and has a small 
sample of patients, moreover, it does not have a formal sta-
tistical study, the intention of the study is to describe the 
changes observed in the sample, not to extrapolate the data 
to the general population. Therefore, larger studies are need-
ed to assess the usefulness of NQ in patients with severe 
asthma. To our knowledge, this is the first study to evaluate 
changes in NQ scores in severe asthma patients treated 
with dupilumab or other biological therapy. 

CONCLUSION
In our sample of patients with severe asthma treated with 
dupilumab, changes in the NQ were observed. We believe 
this questionnaire may be useful as an additional tool for 
severe asthma management, as it can provide data on dys-
functional breathing patterns that may be confused with 
therapeutic failure and can be solved by personalizing man-
agement with non-pharmacological measures.
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