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Tezepelumab for the treatment of severe asthma: a plain language summary of the PATHWAY and NAVIGATOR studies
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ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Tezepelumab is a type of biologic treatment called an antibody. Biologics are treatments that target certain cells or proteins in the body and often in the immune system -the body's natural defence system against infections and diseases -to reduce patients' disease. It works by blocking a key first step in the body's chain reaction leading to inflammation in the airways of people with severe asthma.

The clinical studies were done to learn if tezepelumab can be used to treat people with severe, uncontrolled asthma and to find out about its safety. In both studies, tezepelumab was compared to placebo. A placebo is a dummy treatment that looked like tezepelumab but did not have any medicine in it.

What were the main conclusions reported by the researchers?:

In both studies, tezepelumab reduced the number of severe asthma attacks that the participants had per year compared with placebo. It also increased the volume of air that the participants could breathe out in 1 second compared with placebo.

Tezepelumab was well-tolerated, and a similar number of participants had health issues in the tezepelumab and placebo treatment groups.

The most common health issues that the participants had during the PATHWAY study were: Worsening of asthma, common cold, headache, and inflammation of the airways. The most common health issues that the participants had during the NAVIGATOR study were:

Common cold, infection of the sinuses, throat and airways, headache, worsening of asthma, and inflammation of the airways.

What are the key takeaways?:

The results showed that participants who had monthly doses of tezepelumab had fewer severe asthma attacks and better lung function than those who had placebo. In both studies, the health issues that the participants had were similar between the tezepelumab and placebo treatment groups.

Overall, the studies showed that tezepelumab worked in a broad population of people with severe asthma and that the study participants had an acceptable level of health issues during the studies. These results led to the approval of tezepelumab for people with severe asthma aged 12 and above in the USA, EU and other countries.

Clinical Trial Registration:

PATHWAY study: NCT02054130; NAVIGATOR study: NCT03347279 (ClinicalTrials.gov).

Who sponsored these studies and this summary?

The PATHWAY study was sponsored by MedImmune, a member of the AstraZeneca group, and Amgen Inc. The NAVIGATOR study was sponsored by AstraZeneca and Amgen Inc. This summary of the study results was sponsored by AstraZeneca UK.

What is severe, uncontrolled asthma?

What is severe, uncontrolled asthma?

Asthma is a long-term condition caused by ongoing inflammation of the airways. The main symptoms are difficulty breathing, coughing, wheezing and shortness of breath. These symptoms can be present every day and can also cause severe asthma attacks, called exacerbations. These symptoms can prevent a person from taking part in their normal daily activities and can also lead to emergency treatment or admission to hospital.

Although asthma cannot be cured, treatments are available to reduce, or control, the symptoms. Most people only have mild symptoms, but up to 1 in 10 people (10%) with asthma have a severe form of the disease. Many people with severe asthma continue to have symptoms despite getting treatment with high doses of inhaled therapies. When this happens, the condition is called severe, uncontrolled asthma.

Why are the inner surfaces of the airways important for asthma?

The specialized layer of cells that forms the surface of the airways in the lung is called the epithelium. This airway's epithelium is the body's first line of defense against harmful particles in the air. These can include air pollution, cigarette smoke, allergens (e.g. pollen) and disease-causing germs, including viruses, bacteria and fungi.

For this reason, the epithelium drives the immune response, which is the response of the body's natural defense system, against these particles in the air. It is also involved in the development of asthma.

What role does the molecule TSLP play in asthma?

Thymic stromal lymphopoietin, also called TSLP, is a molecule that is produced by the airway epithelium and other cells in the body in response to harmful particles in the air. It is one of the key early signals in the body's chain reaction that results in the inflammation that causes asthma.

In asthma, too much TSLP is released from the epithelium. TSLP then activates a large number of pathways that cause inflammation, including those in the airway muscles. As a result, the airways become inflamed, swell and narrow, and produce extra mucus, which is the thick, sticky fluid that lines the airways. This leads to the symptoms of asthma and increases the risk of asthma attacks. TSLP has been shown to play an important role in the ongoing inflammation of the airways in people with asthma.

What is tezepelumab?

Tezepelumab is a type of asthma treatment called a biologic treatment, also known as a monoclonal antibody. Tezepelumab works by preventing TSLP from activating the body's chain reactions that cause inflammation in the airways. In this way, tezepelumab targets the very start of the multiple chain reactions that cause inflammation. This can help to decrease inflammation more widely than blocking targets further along these individual pathways.

Tezepelumab is given as an injection under the skin, also known as a subcutaneous injection, once every 4 weeks. It is a medicine that can be prescribed by a doctor for people with severe asthma who are 12 years of age and older. Tezepelumab is usually given in addition to other asthma medicines, such as inhalers, as an add-on treatment.

Why were these studies needed?

Severe, uncontrolled asthma greatly contributes to the health and financial burden of asthma worldwide. Asthma has many different disease traits. Although biologic treatments are available, they do not work for all people with severe, uncontrolled asthma, depending on their disease traits. So, researchers were looking for other biologic treatments that work for more people with severe, uncontrolled asthma.

Who took part in the studies?

The PATHWAY study included 550 participants with asthma who got study treatment from 12 countries worldwide. These included: Bulgaria, the Czech Republic, Hungary, Israel, Japan, Latvia, Lithuania, Serbia, Slovakia, South Africa, Ukraine and the USA.

The NAVIGATOR study included 1059 participants with asthma who got study treatment from 18 countries worldwide. These included: Argentina, Australia, Brazil, Canada, France, Germany, Israel, Japan, Russia, Saudi Arabia, South Africa, South Korea, Taiwan, UK, USA and Vietnam.

Participants who took part in the studies:

• Were 18-75 years of age (PATHWAY study) or 12-80 years of age (NAVIGATOR study)

• Had a diagnosis of asthma • Had been treated with mediumor high-dose inhaled asthma medications, also known as steroid inhalers or inhaled corticosteroids, and at least one other asthma medication before the start of the studies • Had at least 2 severe asthma attacks in the 12 months before the studies started (or 1 admission to hospital because of a severe asthma attack in the PATHWAY study)

The figure below shows some of the characteristics of the participants before they started the studies. They are the averages of each characteristic across all the participants in the treatment group. It is important that the characteristics are similar for the participants in both treatment groups at the start of the study so that the 2 treatment groups can be directly compared at the end of the study. The figure shows the characteristics of all those participants, whose results are included in this summary.

What happened in these studies?

Phase: In the phase 2 clinical study, the researchers wanted to find out if tezepelumab worked in a small number of participants with severe, uncontrolled asthma. In the phase 3 clinical study, the researchers wanted to find out if tezepelumab worked in a large number of participants with severe, uncontrolled asthma. In both types of study, the researchers also wanted to find out if the participants had any health issues during the study.

Randomized:

The participants were assigned to the study treatment by chance to get either tezepelumab or placebo. This helped to make sure that the groups were chosen fairly. Researchers do this so that comparing the results of each treatment is as accurate as possible.

Placebo: The placebo looked like tezepelumab but did not have any medicine in it. Researchers used placebo to help to make sure that any of the effects they saw in the participants who were given tezepelumab were actually caused by tezepelumab.

Double-blind:

This means that none of the participants, researchers, study doctors or other study staff knew what treatment each participant was given. Some studies are done this way because knowing what treatment the participants are given can affect the results of the study. When the study ended, the company that sponsored the clinical studies found out which treatments the participants were given so that they could create The PATHWAY and NAVIGATOR studies were done to learn if tezepelumab works for people with severe, uncontrolled asthma and how safe it is.

The PATHWAY study was a phase 2, randomized, double-blind clinical study that compared 3 separate doses of tezepelumab (low, medium and high) with the placebo, over a period of 1 year to find out which dose worked best.

• The low dose of tezepelumab was 70 milligrams (mg) every 4 weeks • The medium dose of tezepelumab was 210 mg every 4 weeks • The high dose of tezepelumab was 280 mg every 2 weeks This summary will only show the results of the medium dose of tezepelumab. This was the dose that was also used in the NAVIGATOR study and that is now approved for the treatment of severe asthma. The PATHWAY study started in December 2012 and ended in March 2017.

The NAVIGATOR study was a phase 3, randomized, double-blind clinical study that compared tezepelumab (210 mg every 4 weeks) with placebo, over a period of 1 year. It started in November 2017 and ended in September 2020.

Both studies looked at a broad population of people with severe asthma and many different disease traits. This was done because the effects of some asthma treatments can differ based on whether patients have specific disease traits. The broad population included people with and without allergies as well as people with and without high numbers of eosinophils in their blood. Eosinophils are white blood cells that are linked to some types of asthma.

During the studies, the participants continued to take their usual asthma medications in addition to tezepelumab or placebo.

The main questions that the researchers wanted to answer in these studies are below.

Did tezepelumab reduce the number of severe asthma attacks that the participants had per year compared with placebo?

Did tezepelumab increase the volume of air that the participants could breathe out in 1 second compared with placebo?

What were the most common health issues

The following chart shows the treatment groups in the individual studies.

What were the overall results of these studies?

Did tezepelumab reduce the number of severe asthma attacks that the participants had per year compared with the placebo?

Yes. In both studies, tezepelumab reduced the number of severe asthma attacks that the participants had per year compared with placebo. These reductions were seen for participants with or without allergies and with or without high numbers of eosinophils in their blood.

To answer this question, the researchers:

• Recorded the total number of severe asthma attacks, also called exacerbations, that each participant had during the studies • Calculated the average number of severe asthma attacks that all participants had per year in each study • Compared the average number of severe asthma attacks for the participants who had tezepelumab with the average number of severe asthma attacks for participants who had placebo within each study These results are shown in the figure below.

Did tezepelumab increase the volume of air that the participants could breathe out in 1 second compared with the placebo?

Yes. Tezepelumab increased the volume of air that the participants could breathe out in 1 second compared with the placebo. This effect was seen as early as 2-4 weeks after the participants started treatment.

To answer this question, the researchers:

• Measured the volume of air that the participants in the PATHWAY and NAVIGATOR studies could breathe out in 1 second

• Measured this after the participants were given study treatment for 1 year and compared it with the measurements at the beginning of the studies • Compared the average measurements for the participants who had tezepelumab with the average measurements for those who had the placebo For this measurement, the participants had to breathe forcefully into the mouthpiece of a machine called a spirometer. Given the inflammation of their airways, people with asthma can usually force a smaller volume of air out of their lungs than people without asthma. If people are able to force out more air from their lungs, it means that their asthma has likely improved.

For both studies, the information is shown for those participants who had available results and not for the total number of participants. 

What were the most common health issues?

The main aim of the PATHWAY and NAVIGATOR studies was to find out how well tezepelumab worked for people with severe asthma, but the studies also looked at its safety.

The researchers kept track of all the health issues that the participants had during the studies. Any health issues that happen during studies are called adverse events. Adverse events may or may not be caused by the treatments in the studies. A lot of research is needed to know whether an adverse event is caused by a treatment.

What do the results of these studies mean for the patient community?

"As a long term sufferer of severe asthma, my history goes back to the 1980s/1990s, when I believe my asthma was probably at its height. I spent a large proportion of this era in hospital and in the intensive therapy unit. Unfortunately for me, oral corticosteroids were overused and biologic treatments were not yet readily available, if at all. If they were available, they were never offered as an option to me! At the present moment of my life, I am still a severe asthmatic, although not as bad as before, and biologic treatments, now well advanced, have been very difficult for me to access. The reason was, as has always been explained to me by my fabulous severe asthma team, that my eosinophil marker levels have never been raised enough to qualify me for any biologic treatment.

As has been well explained in this PLSP, the PATHWAY and NAVIGATOR studies have provided me with plenty of valuable insights and knowledge. Both studies have strived to present a clear and concise overview of the outcomes. All new treatments are accompanied by positive and negative aspects. Rightly so, this has to be highlighted, including the side effects. The PATHWAY and NAVIGATOR studies have provided not just myself, but I firmly believe will provide my long-suffering family as well, with a reassuring array of knowledge."

-A. McGuinness
Tezepelumab has been approved in several countries as an add-on treatment for people with severe asthma whose asthma is not well controlled with their current medications. The symptoms, attacks and inflammation are not the same for everyone with severe asthma. As tezepelumab works on a key first step in the body's chain reaction leading to inflammation, it is not limited to a particular type of asthma and is available for a broad population of people with severe asthma. This includes people who do not qualify for other biologic treatments because the number of eosinophils in their blood is low, meaning that they may not respond well to the treatments.

  The result is shown as the average change of this measurement after 1 year of study treatment. If this change is a positive number, it means that the volume of air that the participants could breathe out in 1 second increased over time after the start of study treatment. If the change is a negative number, it means that the volume of air that the participants could breathe out in 1 second decreased over time after the start of study treatment. The results are shown in the figure below.
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Where can I find more information?

The original article 'Tezepelumab in adults with uncontrolled asthma' was published in The New England Journal of Medicine in 2017 (Corren J et al. N. Engl. J. Med. 377, 936-946 [2017]). You can read the full article for free at: https://www.nejm.org/doi/pdf/10.1056/NEJMoa1704064?articleTools=true

The original article 'Tezepelumab in adults and adolescents with severe, uncontrolled asthma' was published in The New England Journal of Medicine in 2021 (Menzies-Gow A et al. N. Engl. J. Med. 384, 1800-1809 [2021]). You can read the full article for free at: https://www.nejm.org/doi/pdf/10.1056/NEJMoa2034975?articleTools=true

An adverse event is considered to be serious when it is life-threatening, causes lasting problems or requires hospital care.

How many participants had adverse events?

How many participants had serious adverse events? What were the most common adverse events?

The figure below shows the adverse events that happened in at least 5% of the participants in any treatment group. There were other adverse events, but they happened in fewer participants.

What do the results of these studies mean overall?

The results of the PATHWAY and NAVIGATOR studies showed that the participants who had monthly doses of tezepelumab for 1 year had fewer severe asthma attacks and better lung function than the participants who had placebo. In both studies, the adverse events that the participants had were similar between the tezepelumab and placebo treatment groups.

Overall, the studies showed that tezepelumab worked in a broad population of people with severe asthma. It was well tolerated and had an acceptable safety profile after treatment for 1 year. These results led to the approval of tezepelumab for people with severe asthma who are Additional information on the PATHWAY and NAVIGATOR studies is available at: ClinicalTrials.gov (www.clinicaltrials.gov)type the NCT numbers below into the search bar.

• For the PATHWAY study: NCT02054130

• For the NAVIGATOR study: NCT03347279

EU clinical trials register (http://www.clinicaltrialsregister.eu/ctr-search/search)type the EudraCT number below into the search bar.

• For the NAVIGATOR study: 2017-003078-15