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Abstract
To evaluate the response to Tezepelumab in real clinical practice, we performed an analysis 
of the clinical, functional, and inflammatory characteristics of 13 patients with severe 
asthma after completing four doses of Tezepelumab was performed. When comparing clin-
ical parameters such as asthma control test (ACT), FENO value, exacerbations in the last 
4 months, blood eosinophils and FEV1%, before receiving Tezepelumab and after four doses 
of Tezepelumab, statistically significant differences were found in ACT levels (p=0.0072), 
exacerbations (p=0.018) and FEV1% (p=0.012) before and after four doses of Tezepelumab. 
No statistically significant differences were found in blood eosinophils or FeNO levels, how-
ever, a mean reduction of 102.5±231 cells/mm3 and 14.67±30 ppb, respectively, was observed. 
Patients with a high T2 profile had significantly higher baseline FeNO (p<0.05), but no signif-
icant improvement in lung function or asthma control was observed in this group. Patients 
with Aspirin-exacerbated respiratory disease (AERD) were evaluated separately. There was 
no difference in ACT, FeNO, or lung function changes after tezepelumab use compared to 
patients without AERD (all p>0.05). We demonstrated, in a multicenter study, the clinical 
improvement associated with tezepelumab treatment in severe uncontrolled asthma, inde-
pendent of inflammatory biomarkers, eosinophilic profile, or previous biological failure.
© 2024 Codon Publications. Published by Codon Publications.
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Introduction

Severe asthma accounts for about 3–10% of asthmatic 
patients1, leading to a higher disease burden, increased 
social and health costs, and diminished patient quality of 
life.2 Improved management of asthma through effective 
treatment could potentially reduce the costs associated 
with this disease.

Tezepelumab was developed to inhibit or reduce 
immune responses from the innate immune system; it 
targets thymic stromal lymphopoietin (TSLP), a molecule 
released by the epithelium in response to aggressive agents 
such as allergens, viruses, and pollutants, which exerts 
pleiotropic effects on various blood populations.3 Clinical 
trials have demonstrated that Tezepelumab can reduce 
exacerbations and improve lung function, asthma control, 
and quality of life in both severe uncontrolled T2 and non-
T2 asthma.4 However, there is limited evidence regarding 
its effectiveness in real-life settings. 

To evaluate the response to tezepelumab in real clini-
cal practice, we conducted an analysis of the clinical, func-
tional, and inflammatory characteristics of 13 patients with 
severe asthma from the Allergy Department of Fundación 
Jimenez Diaz Hospital in Madrid and Complexo Hospitalario 
Universitario A Coruña in A Coruña, after they completed 
four doses of Tezepelumab. The study included 7 men and 
6 women, with a mean age of 51.9 years (SD 14.97), all of 
whom provided signed informed consent. A T2 high inflam-
matory profile was diagnosed if peripheral blood eosino-
phils (PBE) were ≥150 cells/µl, FeNO was ≥20 ppb, or if the 
patient was undergoing anti-IL5 biological treatment.5 The 
ethics committees of both participating hospitals approved 
this study. Quantitative variables were described as means 
and standard deviations (SD), while qualitative variables 
were represented by absolute and relative frequencies 
(N,  %). Inter-group comparisons were performed using 
the chi-square test or Fisher’s exact test for qualitative 
variables, and ANOVA or Kruskal-Wallis test for quantita-
tive variables. A p-value of less than 0.05 was considered 
significant. Statistical calculations and graphs were per-
formed using GraphPad Instat 9 (GraphPad Software Inc, 
San Diego, CA).

All patients included in the study exhibited poor 
asthma control, with a mean Asthma Control Test (ACT) 
score of 10.8 ± 3.8. They also demonstrated compro-
mised lung function, with a mean FEV1 of 68% ± 18 and 
an FEV1/FVC ratio of 61 ± 15.7. Additionally, each patient 
had experienced at least one severe asthma exacerbation 
in the previous year, with a mean of 1.9 ± 2.07 exacerba-
tions. Regarding comorbidities, 46% of the patients had 
clinically relevant allergies (mean total IgE 296 ± 218), 31% 
had Aspirin-Exacerbated Respiratory Disease (AERD), and 
15% had chronic rhinosinusitis with nasal polyps (CRSwNP). 
In terms of inflammatory data, the mean peripheral blood 
eosinophils (PBE) count was 187 cells/µL ± 190, and mean 
FENO levels were 37 ± 42 ppb. A T2 high profile was pres-
ent in 84.6% (11) of patients, with 63.6% (7) having PBE ≥ 
150 cells/µL and 36.4% (4) undergoing anti-IL5 treatment. 
Notably, 69% (9) of the patients had previously undergone 
at least one biologic treatment without achieving a satis-
factory clinical response; among these, 78% (7) had tried 

at least two biologics, and 44% (4) had attempted three or 
more biologics without success.

When comparing clinical parameters such as ACT, FENO 
values, exacerbations over the last four months, PBE, and 
FEV1% before and after four doses of Tezepelumab, sta-
tistically significant differences were observed in ACT 
levels (p = 0.0072), exacerbations (p = 0.018), and FEV1% 
(p = 0.012). No statistically significant differences were 
found in PBE or FeNO levels; however, a mean reduction of 
102.5 ± 231 cells/µL and 14.67 ± 30 ppb was noted, respec-
tively (Figure 1). No relevant side effects were reported. 
Focusing on patients who had not responded to at least 
two previous biologic treatments, statistically significant 
differences were observed in FEV1% (p = 0.039), with a 
mean improvement of 9.6 ± 7.1%. Although there was a 
trend towards significance in ACT (p = 0.06), no statisti-
cally significant differences were found in exacerbations 
or FENO values. Patients with a T2 high profile exhibited 
significantly higher baseline FeNO levels (p < 0.05), but no 
significant improvement in lung function or asthma control 
was observed in this group. AERD patients were evaluated 
separately, revealing no differences in ACT, FeNO, or lung 
function changes after Tezepelumab compared to non-
AERD patients (all p > 0.05). 

Early response to Tezepelumab has been shown in short 
patient series6–8 within six months of treatment, demon-
strating improvements in asthma control (ACT increases 
ranging from 2 to 8 points6,7), exacerbation rates (0 exac-
erbations in 66-100% of patients7,8), and lung function 
with FEV1 increases of 290-7,8570 ml. These findings align 
with our results, which indicate the clinical efficacy of 
Tezepelumab, independent of inflammatory biomarkers, 
eosinophilic profiles, or prior biological failures. In our 
study, we observed an improvement in asthma control (an 
ACT increase of 5 points), a reduction in exacerbation rates 
(-4%), and a slight increase in FEV1 (+5%). Additionally, our 
study and others noted a non-significant decrease in FeNO 
and PBE levels.6 

Up to 14% of severe asthma patients on biological treat-
ment experience clinical failure with at least one therapy.9 
Tezepelumab has shown effectiveness even in these 
patients, likely due to its broad-spectrum molecular mech-
anisms of action,8 which aligns with our findings. A signifi-
cant proportion of our patients, around 69%, had previously 
switched to a second biological treatment due to clinical 
inefficacy before starting Tezepelumab. In both our study 
and others6,8, patients with prior failures to any biological 
treatments demonstrated improvements in exacerbation 
rates and lung function following Tezepelumab treatment, 
despite potential airway remodeling and the duration of 
exacerbations and disease. 

The Tezepelumab RCT5 demonstrated greater improve-
ments in T2 high severe uncontrolled asthma, particularly 
among patients with nasal polyps, which contrasts with find-
ings from other real-life studies6 and our own. This is evi-
denced by the lack of clinical differences observed in patients 
with AERD and those with the T2 high asthma phenotype. 

No adverse events or clinical failures were reported 
in our population following Tezepelumab administration, 
which contrasts with the 17% switch rate observed in the 
German study.6
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In conclusion, our multicentric study demonstrates 
the clinical improvement associated with Tezepelumab 
treatment in severe uncontrolled asthma, independent of 
inflammatory biomarkers, eosinophilic profiles, or prior 
biological failures. Further research is needed to assess the 
clinical effects of Tezepelumab in larger real-life cohorts. 

References

1.	 Ackman H, Jansson S, Stridsman C, et al. Severe asthma – a 
population study perspective. Clin Exp Allergy. 2019; 49: 819–
828. https://doi.org/10.1111/cea.13378

2.	 Dharmage SC, Perret JL, Custovic A. Epidemiology of asthma 
in children and adults. Front Pediatr. 2019;7:246. https://doi.
org/10.3389/fped.2019.00246

3.	 Ebina-Shibuya R, Leonard WJ. Role of thymic stromal lympho-
poietin in allergy and beyond. Nat Rev Immunol. 2023;23(1):24–
37. https://doi.org/10.1016/j.coi.2010.10.020

4.	 Menzies-Gow A, Corren J, Bourdin A, Chupp G, Israel E, 
Wechsler ME, et al. Tezepelumab in adults and adoles-
cents with severe, uncontrolled asthma. N Engl J Med. 
2021;384(19):1800–9. https://doi.org/10.1056/NEJMoa2034975

5.	 McDowell PJ, Busby J, Hanratty CE, Djukanovic R, Woodcock A, 
Walker S, et al. Exacerbation profile and risk factors in a 

150
(A) (B)

(C) (D)

(E)

30

25

20

15

10

5

15

10

5

0

–5

ns M
ean of differences

M
ean of differences

100
100

50

50

0
0

–50

–50

–100

–100

FENO pr
e

FENO po
st

FENO po
st –  

FENO pr
e

4
ns M

ean of differences

2

0

–2

–4

2

0

–2

–4

Exa
ce

rba
tio

ns
 4 

mon
ths

 pr
e

Exa
ce

rba
tio

ns
 4 

mon
ths

 po
st

Exa
ce

rba
tio

ns
 4 

mon
ths

 po
st 

–

Exa
ce

rba
tio

ns
 4 

mon
ths

 pr
e

120

ns

M
ean of differences

100
40

80
20

60
0

40
–20

20
–40

FEV1%
 pr

e

FEV1%
 po

st

FEV1%
 po

st –  

FEV1%
 pr

e

ACT pr
e

ACT po
st

ACT po
st –  

ACT pr
e

600

400

200

0

–200

–400

200

0

–200

–400

–600

M
ean of differences

Eos
 PBE pr

e

Eos
 PBE po

st

Eos
 PBE po

st –  

Eos
 PBE pr

e

Figure 1  Changes in baseline levels after 4 doses of Tezepelumab: (A) FENO, (B) ACT scores, (C) FEV1%, (D) Peripheral blood 
eosinophils count, and (E) Severe exacerbations in the last 4 months. *p > 0.05, **p < 0.01, ns: not significant.
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