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Background
The presence of nitric oxide (NO) in exhaled air, and elevated levels in 
asthma, was first described in the early 1990s.1, 2 The prevailing method 
recommendations were published in 2005.3 The first instruments 
for measurement of the fraction of NO in exhaled air (FeNO) cleared 
by the US Food and Drug Administration were chemiluminescence-
based but these were not suitable for routine clinical use.4 Instead, 
electrochemical sensor-based instruments were soon developed,5 
and today this technology dominates. The first international clinical 
recommendations on how to use FeNO measurements were published 
by the American Thoracic Society in 2011,6 with an update in 2021.7 

The European Respiratory Society recommends the use of FeNO in the 
diagnosis of asthma, both in children and adults.8, 9 Furthermore, FeNO 
measurements are now included in several national asthma guidelines, 
for example, in the United Kingdom,10 and the United States.11 The Global 
Initiative for Asthma (GINA) guidelines recommend the use of FeNO in 
severe asthma.12
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Formation of NO in the airways
Origin of exhaled NO in normal airways 
in  the normal human respiratory tract, the 
activity of inducible NO synthase (iNOS) in 
respiratory epithelium is the primary source 
of NO in exhaled air,13, 14 and the expression 
is regulated by interferon-gamma and 
the upregulation of signal transducer and 
activator of transcription (STAT)-1 (Figure 
1).15 This system may be upregulated by 
rhinovirus infection, and downregulated by 
cigarette smoking, leading to an increase and 
decrease in FeNO, respectively, both of which 
are reversible.16 However, the basal airway 
expression of iNOS seems to be resistant to 
corticosteroids.17 Some NO is also formed 
non-enzymatically in the pharyngo-oral tract, 
via reduction from nitrite.18, 19 This source of 
NO can be increased by intake of nitrate-
rich food such as green-leaved vegetables 
(Figure 2).19 The alveolar NO concentration is 
normally extremely low,20 which is probably 
due to the fact that NO binds rapidly and 
avidly to hemoglobin, gets metabolized, and 
does not diffuse back, which is in contrast to 
carbon monoxide.21, 22 The uptake of NO in the 
alveolar tract seems to be reduced from middle 
age and up, leading to an elevated FeNO in 
healthy individuals in this age group.23, 24

Elevated FeNO in asthma
Relation to type-2 inflammation
In type-2 asthma, an increased expression of 
iNOS is seen in the bronchial epithelium,14.25 

leading to an increased amount of NO in 
exhaled breath. This upregulation of iNOS 
expression depends on the local release of the 
major type-2 cytokines interleukin (IL)-4 and 
IL-13, that act on their common receptor on 
respiratory epithelial cells, leading to STAT-6 
activation (Figure 3).16 Non-type-2 asthma, 

which is very heterogenous and with few 
therapeutic options,26 will not be dealt with in 
this review. However, due to the heterogeneity 
and poor response to ordinary asthma 
treatment in this group, referral to a lung 
specialist is often called for (Figure 5). 

Adaptive type-2 inflammation
The most common asthma phenotype is 
atopic asthma, which most often starts in 
childhood or adolescence.27 In atopic asthma, 
T helper type 2 (Th2) cells are activated 
leading to immunoglobulin E (IgE) formation 
and type-2 inflammation through the release 
of IL-4, IL-5 and IL-13.28 Furthermore, airway 
hyperresponsiveness (AHR) develops but 
asthma symptoms may be mild or even absent 
in spite of airway inflammation and elevated 
FeNO.29 However, persistent subclinical 
inflammation, with elevated FeNO, is a risk 
factor for the later development of asthma.30,31 

Atopy is by mistake often considered a 
confounder for FeNO. Rather, atopy, or IgE 
sensitization, is a central part of the type-2 
inflammation paradigm, mediated primarily 
by IL-4 and IL-13,28 with a continuous 
subclinical to clinical process underlying 
(atopic) asthma.32, 33 In atopic individuals, FeNO 
correlates with the degree of IgE sensitization, 
both in terms of IgE-antibody concentrations 
against single allergens as well as the number 
of IgE positivities.16,34 However, the relationship 
between levels of IgE and FeNO depends on 
constant and regular exposure to the relevant 
allergen(s), with increasing exposure causing 
increased FeNO,14,35-37 and vice versa, a decrease 
in FeNO after exposure reductions.38-40 

Innate type-2 inflammation
FeNO is commonly elevated in adult-onset 
eosinophilic asthma, which is often non-atopic 
even though total IgE may be elevated.41, 42 In 
these patients, the activity of innate lymphoid 
cells type 2 (ILC2) may dominate over Th2 cells, 
or at least these cell types act in concert.43 

FORMATION OF NO IN THE AIRWAYS
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FORMATION OF NO IN THE AIRWAYS

ILC2 cells are activated by a set of alarmins 
(IL-25, IL-33, thymic stromal lymphopoietin 
(TSLP)) that are released by epithelial cells 
after being triggered by, for example, viruses, 
bacteria, proteases, and pollutants.44 ILC2 
cells mainly produce IL-5 and IL-13, and much 
less IL-4,45 which may explain the induction of 
type-2 inflammation, including elevated FeNO 
and eosinophilia, but not IgE sensitization, 
since only IL-4 is able to induce Th2-cell 
differentiation.46

Relation to other 
inflammatory markers
Relation to eosinophils
Previously, FeNO was described as a surrogate 
marker of eosinophilic inflammation.6 

However, early on it was suggested that this 
characterization is not valid since eosinophilic 
inflammation is primarily driven by IL-5, in 
contrast to FeNO (Figure 3 and 4).16 Instead, we 
should recognize that FeNO and eosinophils 
are markers of partly separate inflammatory 
pathways, and that elevated FeNO and blood 
eosinophils may independently increase risk 
for asthma and asthma morbidity.47, 48 The 
correlation between FeNO and sputum or 
blood eosinophil count is weak to moderate, 
whereas FeNO correlates better with the 
density of eosinophils within the airway 
wall.29, 49, 50 In fact, FeNO has been shown to 
associate more closely with tissue eosinophils 
than sputum eosinophils.49, 51 Eosinophil 
infiltration is acutely increased during 
asthma exacerbations induced by allergen 
or respiratory viruses, primarily driven by 
IL-5.52, 53 Thus, elevated sputum eosinophil 
count may partly indicate past exacerbations 
(Figure 4). However, tissue eosinophil density 
also depends on the local formation of other 
cytokines and chemokines, for example, the IL-
13-induced upregulation of CCL26 (chemokine
(C-C motif) ligand 26; eotaxin-3) in epithelial
cells. This leads to the arrest and survival of

eosinophils within the tissue, which could 
partly explain the close correlation between 
tissue eosinophils and FeNO (Figure 4).54

Relation to airway hyper-
responsiveness and mast cells

Several pieces of evidence suggest a very 
close relationship between FeNO and tissue 
mast cells. The most compelling evidence is 
through measurement of AHR. 

Bronchial provocation tests (BPT) with 
indirect agents (hypertonic saline, adenosine 
monophosphate, dry air hyperventilation, 
physical exercise, mannitol) is generally 
thought to act through the activation of 
mast cells in the bronchial mucosa,55-57 and 
there seems to be a direct link between 
intraepithelial mast cells and responsiveness 
to indirect challenges (Figure 4).56, 58, 59 In 
contrast to indirect agents, direct agents 
(methacholine and histamine) are thought to 
act mainly via a direct constrictive effect on 
bronchial smooth muscle. Still, results from 
BPT with direct agents often correlate with 
indirect challenges,60 and studies have shown 
a correlation between direct challenges and 
mast cells in bronchial smooth muscle but not 
with intraepithelial mast cells.56, 61

IL-13 induces the epithelial release of stem 
cell factor (SCF), a strong chemotactic agent 
that promotes the migration of mast cells,62 

providing a link between intraepithelial mast 
cells and IL-13 (Figure 4). However, information 
on the effect of anti-IL-4/IL-13 treatment on 
AHR is still non-conclusive.63

So, what about FeNO? In several studies, 
FeNO has been shown to correlate strongly 
with the degree of AHR, measured with both 
direct and indirect agents, in patients with 
asthma as well as in the general population.60,

64 However, FeNO seems to correlate more 
strongly with airway responsiveness to 
mannitol than to methacholine,60, 64-66 which 
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RELATION TO OTHER INFLAMMATORY MARKERS

is logical since methacholine responsiveness 
may be influenced by airway remodelling to a 
higher degree than indirect agents.67, 68 FeNO 
has been shown to be highly predictive of 
mannitol reactivity in adolescents and young 
adults.69 Direct evidence for a correlation 
between FeNO and tissue mast cells is sparse 
but James et al have shown a correlation 
between the density of mast cells in both the 
bronchial epithelium and smooth muscle, 
and FeNO. The correlation with FeNO was 
particularly strong for epithelial mast cells.61

In contrast, blood eosinophil count does 
not correlate with the degree of AHR,70, 71 

and sputum eosinophil count show variable 
results.58, 59, 71 However, the density of tissue 
eosinophils,59, 71 particularly intraepithelial 
eosinophils,72 seems to correlate well with 
AHR. The latter may be partly due to the 
simultaneous presence of intraepithelial 
mast cells in type-2 inflammation-activated 
epithelium, primarily by IL-13, leading to the 
release of both SCF and CCL-26 (Figure 
4).54, 62 Furthermore, mepolizumab, an IL-5 
antagonist, does not reduce methacholine 
responsiveness, FeNO, or tissue eosinophil 
count, whereas blood and sputum eosinophil 
counts are markedly decreased.51 Thus, FeNO, 
and tissue mast cell and eosinophil densities 
seem to associate much more closely with 
AHR than sputum or blood eosinophils.

Effect of asthma medications 
on FeNO

Corticosteroids
In mild to moderate atopic asthma, the 
Th2 cell is likely the dominant cell driving 
type-2 inflammation, and this cell type is 
highly sensitive to corticosteroids.43 Thus, 
patients with this asthma phenotype normally 
respond well to treatment with an inhaled 
corticosteroid (ICS), with a concomitant 

dose-dependent fall in FeNO.73, 74 The effect 
of corticosteroids on FeNO is mediated by 
inhibition of the transcription of IL-4 and IL-13 
genes in several types of inflammatory cells 
(Table 1).16 

In severe asthma, and particularly in adult-
onset, eosinophilic asthma, the innate 
activation of ILC2 cells is markedly increased 
as mentioned above,43 and activated ILC2 
cells have been shown to be corticosteroid-
resistant,85 which could explain persistently 
high FeNO in severe asthma in spite of high 
doses of ICS.50 High-dose oral corticosteroids 
may normalize FeNO in some, but not all, 
patients with severe asthma,86, 87 whereas a 
normalization is generally seen in moderate 
asthma.88 However, treatment with high-dose 
intramuscular triamcinolone seems to bring 
down FeNO to near-normal levels also in 
patients with severe asthma.89, 90

Leukotriene-receptor antagonists
Leukotriene-receptor antagonists (LTRAs), 
for example montelukast, does not only 
block direct bronchoconstrictive effects of 
cysteinyl leukotrienes but also possess anti-
inflammatory properties. For example, these 
agents have been proposed to reduce the 
release of type-2 cytokines from Th2 cells, 
and to directly inhibit eosinophil chemotaxis.16, 

75 Thus, LTRAs reduce FeNO in patients with 
asthma, although not to the same extent as 
ICS.91, 92 An added effect of LTRA on FeNO is 
seen in patients on low-dose ICS.91, 93 

Biological drugs
Anti-IgE
Very little information on the effect of 
omalizumab, an anti-IgE antibody, on FeNO 
is available but there seems to be a moderate 
reduction that develops slowly over a period 
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of several months.76-78 Omalizumab inhibits 
the allergen-induced activation of mast cells, 
producers of IL-13,94 and reduces the infiltration 
of eosinophils that also produce IL-13. 

Anti-IL-5
A recent large observational study looking 
at treatment with mepolizumab (anti-IL-5) 
or benralizumab (anti-IL-5R) showed that 
a reduction in FeNO could be seen after 
benralizumab but not mepolizumab in patients 
with a very high baseline FeNO (≥ 75 ppb).79 

This may be explained by benralizumab being 
more effective in reducing tissue eosinophils 
compared to mepolizumab,51, 95 and that the 
tissue density of eosinophils, that produce 

IL-13 upon activation,96 may be especially high 
in patients with a very high FeNO.49 Since the 
effect on FeNO by benralizumab was limited,79 
this indicates that the role of eosinophils in the 
elevation of FeNO in asthma is minor.

Anti-IL-4/IL-13
As expected from the mechanisms behind 
increased FeNO in asthma outlined above, 
dupilumab, an IL-4/IL-13R blocking agent, 
has been shown to markedly reduce FeNO in 
patients with moderate-to-severe asthma 
already on moderate-to-high doses of 
ICS.81 This clearly indicates the limitation of 
ICS in controlling type-2 inflammation in 
patients with more severe degrees of asthma. 

LTRA = leukotriene-receptor antagonist; IgE = immunoglobulin E; IL = interleukin; R = receptor;  
TSLP = thymic stromal lymphopoietin.

Table 1. Effect of different classes of asthma drugs (or drug candidates) on FeNO,  
and proposed mechanisms of action.

Drug class Effect on FeNO Mechanism of action

Chromones16 No effect -

Methylxanthines16 No effect -

Beta-2-agonists16 Increase in some patients Opening up of small airways

Anticholinergics ? ?

Corticosteroids16 Marked decrease in most patients 
(mild-moderate asthma)

Inhibits release of IL-4 and IL-13

LTRA16,75 Slight decrease Reduces release of IL-4 and IL-13, and 
inhibits eosinophil chemotaxis

Anti-IgE76-78 Slowly developing moderate 
reduction

Inhibits mast cell activation and 
reduces eosinophil infiltration

Anti-IL-551,79 No effect -

Anti-IL-5R79 Minor reduction Reduction of tissue eosinophils

Anti-IL-1380 Marked reduction Blocks IL-13

Anti-IL4/IL-1381,82 Reduction to near-normal levels Blocks both IL-4 and IL-13

Anti-TSLP83,84 Marked reduction Reduced downstream release of IL-13

Anti-IL-25 and anti-IL-33 ? ?
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EFFECT OF ASTHMA MEDICATIONS ON FENO

Furthermore, dupilumab is able to bring 
down FeNO to an average of 15 ppb, that is 
to near-normal values.24, 82 As a comparison, 
lebrikizumab, an IL-13 blocking agent, was 
able to reduce FeNO to approximately 20 
ppb in a similar asthma population,80 which 
indicates that while IL-13 is responsible for the 
major part of the upregulated NO formation 
in type-2 asthma, IL-4 also has a role in this 
upregulation.16 

Anti-TSLP
The first approved drug that inhibits an 
alarmin, tezepelumab, an antibody directed 
against TSLP, has been shown to reduce 
both FeNO and blood eosinophil count.83, 

84 However, the effect on FeNO seemed 
somewhat milder than with dupilumab,82 and 
the effect on blood eosinophils was not as 
strong as that generally seen by anti-IL-5/IL-
5R drugs.51, 95 This indicates that tezepelumab, 
being an upstream blocking agent, does not 
block the activity of IL-4/IL-13 and IL-5 to the 
same extent as dupilumab and, for example, 
benralizumab, respectively, even though head-
to-head comparisons have not yet been made. 

Clinical utility of FeNO
Aid in diagnosis of asthma
When evaluating the use of FeNO in the 
diagnosis of asthma, it may be important to 
first define the most appropriate reference 
test for asthma diagnosis. GINA guidelines 
define asthma as the presence of asthma-like 
symptoms together with evidence of variable 
expiratory airflow limitation.12 Tests for the 
latter include diurnal peak expiratory flow 
(PEF) variability, bronchodilator reversibility 
(BDR), and BPT. However, PEF variability has 
been shown to have poor diagnostic accuracy 
for asthma,97-99 and BDR has low sensitivity, 
especially in children.8 For higher accuracy, 
a BPT is preferable even though these tests 

are difficult to perform within primary health 
care. As described above, FeNO correlates 
strongly with AHR, especially when measured 
with indirect agents such as mannitol. A 
structured literature review and meta-analysis 
identified 26 studies that evaluated the 
accuracy of FeNO for diagnosing asthma, 
with BPT included as a reference test in the 
diagnostic algorithm.97 They found a high 
pooled specificity (0.82) for FeNO but a 
somewhat lower pooled sensitivity (0.65). 
The lower sensitivity may be explained by the 
fact that the methacholine challenge test, 
which was the dominating reference test in 
the included studies, is moderately specific for 
asthma, compared to indirect challenges.98, 99 

Furthermore, guidance cautions that patients 
should be off treatment when using FeNO 
to support a diagnosis of asthma.100 It must 
also be noted that both AHR and FeNO are 
continuous traits across subclinical to clinical 
processes.32 Thus, it may be difficult to use 
these markers alone to categorize subjects 
into having asthma or not. Instead, FeNO 
is probably better used as a predictor of 
treatment responsiveness (see below).7, 101, 102 

Predicting treatment responsiveness

Corticosteroids
Elevated FeNO has been shown to predict 
a short-term clinical response to the 
introduction of ICS,102-105 with similar or better 
accuracy as sputum eosinophil count.103, 105 

Furthermore, baseline FeNO, on a continuous 
scale, is almost linearly related to a better 
effect on exacerbations and lung function 
by using a higher versus a lower dose of 
ICS.106 A similar effect was seen for blood 
eosinophil count in the latter study but 
independent effects of the two biomarkers 
were not studied. In patients with severe 
asthma treated with moderate-to-high doses 
of ICS, persistently elevated FeNO predicts 
a response to high-dose intramuscular 
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triamcinolone in terms of improved lung 
function.89 In contrast, one study could not 
identify a predictive effect of FeNO for a 
clinical response to ICS in patients with mild 
asthma.107

As described previously, it is clear that ICS, and 
even a burst of high-dose oral corticosteroids, 
may not be able to inhibit type-2 inflammation 
fully, as shown by persistently high FeNO. 
This may be a factor behind the mixed results 
of the randomized, controlled trials that 
have compared FeNO-guided ICS treatment 
with symptom-based treatment, since 
meta-analyses of these studies, as well as 
a subsequent study, have concluded that 
the average FeNO was not reduced in the 
active arms.108-110 In spite of this, FeNO-guided 
treatment resulted in significantly reduced 
exacerbation rates in both adults (seven 
studies) and children (nine studies).108, 109

When elevated FeNO persists in spite of 
prescribed ICS doses being pushed up, the first 
thing to check should be treatment adherence 
(Figure 5). A structured literature review of 
17 studies on the use of FeNO for detecting 
non-adherence found that FeNO was generally 
lower in adherent compared to non-adherent 
patients.111 Specifically, a FeNO suppression 
test with directly observed, remotely or at 
the clinic, ICS therapy over 7 days has been 
shown to identify non-adherent patients.112, 

113 If the patient is atopic and considered to 
be adherent, the degree of allergen exposure 
should be evaluated since excessive exposure 
may lead to persistently high FeNO resistant 
to increased ICS dosage.114-116 Instead, clinical 
devices for the reduction of allergen exposure 
in the home may reduce FeNO in ICS-treated 
atopic asthmatics.39

LTRA
There are no studies that have looked at the 
predictive effect of elevated FeNO on the 
clinical response to LTRA treatment. However, 
since studies have shown an additive effect on 
FeNO by the addition of an LTRA to low-dose 
ICS treatment, this may be an alternative to 
stepping up the ICS  dose if FeNO remains 
elevated.91, 93

Biologicals
Elevated FeNO has been shown to be 
somewhat predictive of a clinical response 
to omalizumab, similar to blood eosinophil 
count,117 whereas a response to anti-IL-5/
IL-5R agents is considered to be independent 
of baseline FeNO.79, 118 In contrast, elevated 
FeNO is highly predictive of a clinical response 
to dupilumab, both in terms of a reduction 
in exacerbation rates and improvement in 
lung function,81 and the predictive effect of 
FeNO is independent of blood eosinophil 
count and several confounders.119 This is 
logical considering the underlying mechanism 
for NO formation in type-2 inflammation 
described above.120 One study has shown that 
the clinical response to tezepelumab was not 
clearly related to baseline levels of several 
type-2 biomarkers, including FeNO and blood 
eosinophil count.121 

Proposed clinical algorithm

Thus, FeNO may be utilized as follows in  
the work-up of a patient with asthma or 
suspected asthma:

1.    Elevated FeNO supports a diagnosis of 
(type-2) asthma, and can be used as an 
alternative to BPT, particularly with indirect 
challenges (mannitol, physical exercise).

2.   In a patient where asthma treatment is 
considered and FeNO is elevated: start ICS 
treatment according to guidelines (Figure 5).
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Factor Effect size Measure

Cigarette smoking  
(normal FeNO in ex-smokers)123

Reduction up to 60%, 
dependent on daily cigarette 
consumption

Use intraindividual changes,  
for example after introduction  
of anti-inflammatory therapy

Rhinovirus infections (not other 
viral or bacterial infections)16

Increase of 50–150% Repeat measurement after at  
least 14 days

Intake of nitrate-containing 
food (for example green-leaved 
vegetables and beetroot)19

Increase of up to 60%, with 
peak 1–2 hours after intake

Ask patients to refrain from a meal 
consisting primarily of green-
leaved vegetables on the day of 
assessment, or at least record such 
intake

Repeated spirometry/physical 
exercise immediately prior to 
FeNO measurement3

May cause a small reduction  
in FeNO (≈ 10%)

Perform FeNO measurement before 
spirometry. Ask patients to refrain 
from strenuous physical exercise 
immediately prior to clinic visit

Bronchoconstriction/acute 
asthma124

FeNO may be reduced during 
bronchoconstriction, for 
example in acute asthma

Perform FeNO measurement in 
clinically stable condition or after 
bronchodilator

Table 2. Clinically important confounding factors for FeNO measurements,  
their approximate effect size, and advice on how to manage these in clinical practice.

3.  Follow up with FeNO measurement after 
at least two weeks (for full effect on FeNO)
but preferably no more than 8 weeks (since
lack of effect on FeNO indicates the need for
different treatment or advice, see point 4).

4.  If FeNO is normalized: continue treatment. 
If FeNO is not normalized: consider
treatment adherence, inhalation technique,
allergen exposure, increase ICS or add LTRA.

5.  If elevated FeNO and/or symptoms 
persist: consider referral to lung or allergy
specialist for the possible further step-up of
treatment, including biological drugs.

Confounders
A set of factors have been shown to influence 
FeNO in the individual patient.122 Some of 
these factors may confound the interpretation 
of FeNO and should be paid attention to in 
the clinic. Confounders can be described 
as factors not easily identified in the clinic 
and with an unpredictable effect on FeNO. 
These confounders are summarized in Table 2. 
However, some of the factors known to affect 
FeNO should be regarded as determinants, 
similar to the factors that influence 

spirometric measures in an individual (see 
Future development). These factors are easily 
recorded in the clinic and have a predictable 
effect on FeNO.122

Future development
There is one area with regards to the clinical 
use of FeNO where there is a particular need 
of research and development. It is well-known 
that some individual characteristics affect 
FeNO, and the most important ones are age, 
height and sex.16, 122 Recent guidelines have 
identified the difficulties in using the prevailing 
recommended cut-offs,6, 7 and, thus, a need 
to refine these cut-offs.11 Linear reference 
equations for FeNO have previously been 
published based on healthy populations.125 
However, the evolution of FeNO by age has 
been shown to be non-linear,24 and the use of 
more sophisticated non-linear models have 
been suggested,126 similar to models used for 
spirometry (Global Lung Function Initiative; 
GLI). An ERS Task Force is presently working on 
the collection of FeNO data globally to be able 
to make available reference equations based 
on these models.
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Th1: T helper type 1 
IFN: interferon 
iNOS: indicible NO synthase 
STAT: signal transducer and activator of transcription

Figure 1. Putative mechanisms underlying normal 
NO formation in the human respiratory epithelium, 
and, thus, FeNO in healthy individuals. 
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Figure 2. Gross anatomical origin of airway  
NO in a healthy individual, relative contribution 
to FeNO, and methodological implications.
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Figure 3. Inflammatory mechanisms driving elevated 
FeNO and other clinically used type-2 inflammatory 
markers (blood eosinophil count and IgE) in asthma. 
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Th2: T helper type 2 
ILC: innate lymphoid cell 
iNOS: inducible NO synthase 
IL: interleukin 
SCF: stem cell factor 
CCL26: chemokine (C-C motif) ligand 26 (eotaxin-3) 
AHR: airway hyperresponsiveness

Figure 4. Simplified scheme of inflammatory mechanisms 
explaining the close association between FeNO and AHR, and 
eosinophils with (severe) asthma exacerbations, respectively.  
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Consider adherence, 
inhalation technique 

and allergen exposure, 
increase ICS, add LTRA

IgE-positive or
IgE-negative

IgE-negative

Consider referral for 
differential diagnosis

Initial visit
(treatment-naive)

Follup-up
(2–8 weeks after
 treatment adjustment)

Normal

Individualized cut-off

Elevated

Continue treatment

Time

FeNO

Figure 5. Clinical decision support tool based 
on FeNO measurement (and allergy testing)  
for the use in primary health care. 

ICS: inhaled corticosteroid 
LTRA: leukotriene-receptor antagonist 
IgE: immunoglobulin E
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DUPIXENT® (dupilumab) injektionsvätska, lösning i förfylld spruta 300 resp. 200 mg samt förfylld 
injektionspenna 300 resp. 200 mg. Rx, (F). D11AH05. Den förfyllda injektionspennan med 
dupilumab är inte avsedd för användning till barn under 12 år. Indikation: Dupixent är indicerat för 
vuxna, ungdomar och barn (från 6 år), som tillägg till underhållsbehandling vid svår astma med typ 
2-inflammation, som kännetecknas av förhöjda nivåer av blodeosinofiler och/eller förhöjd
kväveoxidhalt i utandningsluften (FeNO), som är otillräckligt kontrollerad trots hög dos (medel till
hög dos för barn 6-11 år), inhalerad kortikosteroid (ICS) i kombination med ett annat läkemedel för
underhållsbehandling. Dupixent 300 mg är också indicerat för vuxna som en tilläggsbehandling till
nasala kortikosterioider för behandling av svår kronisk rinosinuit med näspolyper, för vilka
behandling med systemiska kortikosterioder och/eller kirurgi inte gett tillräcklig effekt.
För ytterligare säkerhetsinformation samt information om pris och förpackning, se fass.se.
Kontaktuppgifter: Sanofi AB, Box 30052, 104 25 Stockholm, sanofi.se. Vid frågor om våra läkeme-
del kontakta: infoavd@sanofi.com. Datum för senaste översynen av produktresumé: augusti 2023.
Dupixent ingår i läkemedelsförmånen för patienter med otillräckligt kontrollerad astma trots
underhållsbehandling med högdos inhalationskortikosteroider i kombination med ett annat
läkemedel och:
• som kännetecknas av förhöjda nivåer av eosinofiler och FeNO eller
• antingen behandling med perorala kortikosteroider (OCS) i doser som ger ökad risk för
biverkningar eller när OCS är kontraindicerat.
Dupixent ingår inte i läkemedelsförmånen för patienter med kronisk rinosinuit med näspolyper
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