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DOUBLE-BLIND, PARALLEL, PLACEBO-CONTROLLED CLINICAL TRIAL EVALUATING THE SAFETY, 
CLINICAL EFFICACY, AND IMMUNOMODULATORY RESPONSE OF A POLYVALENT BACTERIAL 
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2. GENERAL INFORMATION 

2.1. Protocol Title, Identification Number, and Date 

• PROSPECTIVE, RANDOMIZED, DOUBLE-BLIND, PARALLEL, PLACEBO-CONTROLLED 

CLINICAL TRIAL EVALUATING THE SAFETY, CLINICAL EFFICACY, AND 

IMMUNOMODULATORY RESPONSE OF A POLYVALENT BACTERIAL VACCINE 

(BACTEK®) ADMINISTERED VIA THE SUBLINGUAL MUCOSA IN SUBJECTS WITH 

CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD) 

• Identification number: MV130-SLG-001 

• Date: 29/Dec/2017 

• Version: 08.2 

• EudraCT No.: 2012-003253-28 

2.2. Name and Address of the Sponsor and Monitor  

• Name: Inmunotek, S.L. 

• Address: Punto Mobi, 5, 28805 Alcalá de Henares, Madrid, Spain. 

2.3. Name and Address of the Person Authorized by the Sponsor to Sign the Protocol 

and the Protocol Modifications  

• Name: Dr. Miguel Casanovas. 

• Position: Medical Director. 

• Address: Punto Mobi, 5, 28805 Alcalá de Henares, Madrid, Spain. 
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2.4. Name, Title, Address, and Telephone Numbers of the Medical Experts of the Trial’s 

Sponsor 

• Name: Dr. José Luís Subiza.  Immunologist. 

­ Position:  General Director.  

­ Address: Inmunotek, S.L. Punto Mobi, no. 5. 28805 Alcalá de Henares, Madrid, 

Spain. 

­ Telephone no.: 916 510 010. 

• Name: Dr. Miguel Casanovas. Allergologist.  

­ Position: Medical Director. 

­ Address: Inmunotek, S.L. Punto Mobi, no. 5. 28805 Alcalá de Henares, Madrid, 

Spain. 

­ Telephone no.: 916 510 010. 

2.5. Name and Position of All the Investigators Responsible for Conducting the Trial, and 

Address and Telephone Numbers of the Trial Sites  

• HOSPITAL GENERAL UNIVERSITARIO GREGORIO MARAÑÓN (HGUGM) 

­ Name: Dr. Eduardo Fernández-Cruz.  

• Coordinating Investigator. 

• Title: Head of the Clinical Immunology Service of Hospital General 

Universitario Gregorio Marañón (HGUGM). 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Telephone no.: 91 586 80 00. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 11 of 103 

­ Name: Dr. Javier de Miguel Díez. 

• Principal Investigator of HGUGM. 

• Title: Head of the Pulmonology Section of Hospital General Universitario 

Gregorio Marañón (HGUGM). 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Telephone no.: 91 586 80 00. 

­ Name: Dr. Luís Puente Maestú.  

• Associate-Coordinating Investigator of HGUGM. 

• Title: Head of the Respiratory Function Tests and Endoscopies Section. 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Telephone no.: 91 586 80 00. 

­ Name: Dr. Julia García de Pedro. 

• Associate Investigator of HGUGM. 

• Title: Area Specialist of the Pulmonology Service of HGUGM. 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Telephone no.: 91 586 80 00. 

­ Name: Dr. Segismudo Solano Reina. 

• Associate Investigator of HGUGM. 

• Title: Area Specialist of the Pulmonology Service of HGUGM. 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Telephone no.: 91 586 80 00. 

­ Name: Dr. Pilar Sanz Sanz. 

• Associate Investigator of HGUGM. 

• Title: Area Specialist of the Pulmonology Service of HGUGM. 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 
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• Telephone no.: 91 586 80 00. 

­ Name: Dr. María Jesús Chillón Martín. 

• Associate Investigator of HGUGM. 

• Title: Area Specialist of the Pulmonology Service of HGUGM. 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Telephone no.: 91 586 80 00. 

­ Name: Dr. Gema Sánchez Muñóz. 

• Associate Investigator of HGUGM. 

• Title: Area Specialist of the Pulmonology Service of HGUGM. 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Telephone no.: 91 586 80 00. 

­ Name: Dr. Fernando Pedraza Serrano. 

• Associate Investigator of HGUGM. 

• Title: Area Specialist of the Pulmonology Service of HGUGM. 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Telephone no.: 91 586 80 00. 

­ Name: Dr. Marta Fuentes Alonso. 

• Associate Investigator of HGUGM. 

• Title: Area Specialist of the Pulmonology Service of HGUGM. 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Telephone no.: 91 586 80 00. 

­ Name: Dr. Javier Carbone Campoverde.  

• Associate Investigator of HGUGM. 

• Title: Area Specialist of the Clinical Immunology Unit of HGUGM. 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 
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• Telephone no.: 91 586 80 00. 

­ Name: Dr. Paola Benedetti.  

• Associate Investigator of HGUGM. 

• Title: Area Specialist of the Pulmonology Service of HGUGM. 

• Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Telephone no.: 91 586 80 00. 

• HOSPITAL UNIVERSITARIO CLÍNICO SAN CARLOS MADRID 

­ Name: Dr. José Luís Álvarez-Sala. 

• Principal Investigator. 

• Title: Head of the Pulmonology Service of Hospital Universitario Clínico de 

San Carlos of Madrid.  

• Address: Calle del Profesor Martín Lagos 28040, Madrid, Spain. 

• Telephone no.: 913 303 045. 

­ Name: Dr. Miriam Calle Rubio.  

• Associate-Coordinating Investigator. 

• Title: Associate Pulmonologist of Hospital Clínico San Carlos of Madrid. 

• Address: Calle del Profesor Martín Lagos 28040, Madrid, Spain. 

• Telephone no.: 913 303 045. 

­ Dr. María Jesús Gómez Nebreda.  

• Associate Investigator. 

• Title: Associate Pulmonologist of Hospital Clínico San Carlos of Madrid. 

• Address: Calle del Profesor Martín Lagos 28040, Madrid, Spain. 

• Telephone no.: 913 303 045. 
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­ Dr. Juan Luís Rodríguez Hermosa.  

• Associate Investigator. 

• Title: Associate Pulmonologist and Head of the Fibrobronchoscopy Unit of 

Hospital Universitario Clínico San Carlos of Madrid. 

• Address: Calle del Profesor Martín Lagos 28040, Madrid, Spain. 

• Telephone no.: 913 303 045. 

• HOSPITAL INFANTA LEONOR DE MADRID 

­ Name: Dr. María Jesús Buendía García.  

• Principal Investigator. 

• Title: Department Head of the Pulmonology Service of Hospital Infanta 

Leonor of Madrid.  

• Address: Av. Gran Vía del Este, 80 28032 Madrid, Spain. 

• Telephone no.: 91 191 80 00. 

­ Name: Dr. Julio Hernández Vázquez. 

• Associate Investigator. 

• Title: Area Specialist of the Pulmonology Service of Hospital Infanta Leonor 

of Madrid.  

• Address: Av. Gran Vía del Este, 80 28032 Madrid, Spain. 

• Telephone no.: 91 191 80 00. 

• HOSPITAL UNIVERSITARIO DE TORREJÓN 

­ Name: Dr. Soledad Alonso Viteri. 

• Principal Investigator. 

• Title: Department Head of the Pulmonology Service of Hospital Universitario 

de Torrejón. 

• Address: C/ Mateo Inurria, s/n, 28850 Torrejón de Ardoz, Madrid, Spain. 

• Telephone no.: 91 626 26 00. 
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­ Name: Dr. Francisco Muñiz González. 

• Associate Investigator. 

• Title: Area Specialist of the Pulmonology Service of Hospital Universitario de 

Torrejón de Ardoz. 

• Address: C/ Mateo Inurria, s/n, 28850 Torrejón de Ardoz, Madrid, Spain. 

• Telephone no.: 91 626 26 00. 

• HOSPITAL UNIVERSITARIO 12 DE OCTUBRE 

­ Name: Dr. Carlos José Álvarez Martínez. 

• Principal Investigator. 

• Title: Associate Pulmonologist of Hospital 12 de Octubre. 

• Address: C/ Avd. de Córdoba, s/n, 28041 Madrid, Spain. 

• Telephone no.: 913 90 80 00. 

­ Name: Dr. Gonzalo Segrellés Calvo. 

• Associate Investigator. 

• Title: Associate Pulmonologist of Hospital Universitario 12 de Octubre. 

• Address: C/ Avd. de Córdoba, s/n, 28041 Madrid, Spain. 

• Telephone no.: 913 90 80 00. 

­ Name: Dr. Pedro Daniel Benavides Mañas. 

• Associate Investigator. 

• Title: Medical Area Specialist of the Pulmonology Service of Hospital 

Universitario 12 de Octubre. 

• Address: C/ Avd. de Córdoba, s/n, 28041 Madrid, Spain. 

• Telephone no.: 913 90 80 00. 
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• HOSPITAL UNIVERSITARIO LA PAZ 

­ Name: Dr. Francisco García Río. 

• Principal Investigator. 

• Pulmonology Service. 

• Address: Paseo de la Castellana, 261, 28046 Madrid, Spain. 

• Telephone no.: 917 27 70 00. 

­ Name: Dr. Raquel Casitas Mateo. 

• Associate Investigator. 

• Pulmonology Service. 

• Address: Paseo de la Castellana, 261, 28046 Madrid, Spain. 

• Telephone no.: 917 27 70 00. 

­ Name: Dr. Elisabeth Martínez Cerón. 

• Associate Investigator. 

• Pulmonology Service. 

• Address: Paseo de la Castellana, 261, 28046 Madrid, Spain. 

• Telephone no.: 917 27 70 00. 

• HOSPITAL UNIVERSITARIO DE VIC 

­ Name: Dr. Joan Serra Battles. 

• Principal Investigator. 

• Pulmonology Service. 

• Address: Carrer de Francesc Pla el Vigatà, 1, 08500 Vic, Barcelona, Spain. 

• Telephone no.: 938 89 11 11. 
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2.6. Name, Title, Address, and Telephone Number of the Person Responsible for Making 

the Medical Decisions Relating to the Trial Site  

• Name: Dr. Javier de Miguel Díez. 

− Principal Investigator of HGUGM. 

− Title: Head of the Pulmonology Section of Hospital General Universitario 

Gregorio Marañón (HGUGM). 

− Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

− Telephone no.: 91 586 80 00. 

• Name: Dr. José Luís Álvarez-Sala. 

− Principal Investigator of Hospital Universitario Clínico San Carlos of Madrid. 

− Title: Head of the Pulmonology Service of Hospital Clínico de San Carlos of 

Madrid.  

− Address: Calle del Profesor Martín Lagos 28040, Madrid, Spain. 

− Telephone no.: 913 303 045. 

• Name: Dr. María Jesús Buendía García.  

− Principal Investigator of Hospital Infanta Leonor of Madrid. 

− Title: Department Head of the Pulmonology Service of Hospital Infanta Leonor 

of Madrid.  

− Address: Av. Gran Vía del Este, 80 28032 Madrid, Spain. 

− Telephone no.: 91 191 80 00. 

• Name: Dr. Soledad Alonso Viteri. 

− Principal Investigator of Hospital Universitario de Torrejón de Ardoz. 

− Title: Head of Department of the Pulmonology Service of Hospital Universitario 

de Torrejón. 

− Address: C/ Mateo Inurria, s/n, 28850 Torrejón de Ardoz, Madrid, Spain. 

− Telephone no.: 91 626 26 00. 
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• HOSPITAL UNIVERSITARIO 12 DE OCTUBRE 

­ Name: Dr. Carlos José Álvarez Martínez. 

• Principal Investigator. 

• Title: Associate Medical Pulmonologist of Hospital 12 de Octubre. 

• Address: C/ Avd. de Córdoba, s/n, 28041 Madrid, Spain. 

• Telephone no.: 913 90 80 00. 

• HOSPITAL UNIVERSITARIO LA PAZ 

­ Name: Dr. Francisco García Río. 

• Principal Investigator. 

• Pulmonology Service. 

• Address: Paseo de la Castellana, 261, 28046 Madrid, Spain. 

• Telephone no.: 917 27 70 00. 

• HOSPITAL UNIVERSITARIO DE VIC 

­ Name: Dr. Joan Serra Battles. 

• Principal Investigator. 

• Pulmonology Service. 

• Address: Carrer de Francesc Pla el Vigatà, 1, 08500 Vic, Barcelona, Spain. 

• Telephone no.: 938 89 11 11. 
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2.7. Name and Address of the Clinical Laboratory and Other Medical and/or Technical 

Departments and/or Institutions Involved in the Trial 

• Laboratory of Clinical Molecular Immunogenetics. Clinical Immunology Service of 

Hospital General Universitario Gregorio Marañón (HGUGM). Dr. Carmen 

Rodríguez Sainz. 

− Address: C/ Doctor Esquerdo, 46, 28007 Madrid, Spain. 

• Clinical Diagnosis Laboratory. Immunology Service. Hospital Universitario Clínico 

San Carlos of Madrid. Dr. Lourdes Hernández Cillero. 

− Address: C/ Profesor Martín Lagos s/n 28040 Madrid, Spain. 

 The following tasks will be carried out: 

Assessment of the following immunological parameters in patients participating 

in the study protocol, the “Immunological Substudy”, and/or the induced sputum 

substudy (change between months 0, 1, 3, 6, and 12, as well as in comparison with 

the placebo) in the following immunological parameters:  

General Immunological Studies: 

− Specific humoral response (IgG serum concentration against Bactek® 

bacterial antigens;  IgA concentration in patients’ saliva and induced 

sputum against Bactek® antigens). 

− Specific cellular response (specific CD4+ T-cell response in 

peripheral-blood mononuclear cells [PBMCs]) by means of a 

carboxyfluorescein diacetate succinimidyl ester (CFSE) assay after 

stimulation with the bacterial antigens that comprise Bactek®. 
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• Genomics and Microarrays Unit. Hospital Clínico San Carlos of Madrid. Dr. Beatriz 

Pérez-Villamil and Laboratory of Clinical Molecular Immunogenetics. Clinical 

Immunology Service of HGUGM. Dr. Carmen Rodríguez Sainz. 

− Address: C/ Profesor Martín Lagos s/n 28040 Madrid, Spain. 

 The following tasks will be carried out: 

− Assessment of messenger RNA (mRNA) and micro-RNA (miRNA) in PBMCs 

and induced sputum (change between the baseline level and months 1 

and 12, as well as in comparison with the placebo).  

− Proteomics studies using the isobaric tags for relative and absolute 

quantification (iTRAQ) technique. 

− Phenotypic markers of leukocyte populations. 

− Neutrophil function studies: phagocytosis (Phagotest) and bacteriophage 

capacity of the neutrophils (oxidative burst). 

• Statistics: Dr. Cristina Fernández: 

- Title: Head of the Clinical Epidemiology and Clinical Research Methodology 

Unit of Health Research Institute Hospital Universitario Clínico San Carlos. 

- Address: Calle del Profesor Martín Lagos 28040, Madrid, Spain. 

- Telephone no.: 913 303 045. 

The following tasks will be performed: 

− Epidemiological counseling. 

− Preparation and custody of the randomization list. 
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− Entry of the data into the trial’s database. 

− Certification of the database lock. 

− Preparation of the statistical plan. 

− Statistical analysis. 

− Preparation of the statistical report. 

3. RATIONALE 

3.1. Introduction 

Healthcare focused on chronic infectious diseases involves a high consumption of the 

time of healthcare professionals and of the budget assigned by the Public 

Administration to the National Health System (NHS).  Chronic obstructive pulmonary 

disease (COPD) is the most prevalent condition among such diseases, as recent 

epidemiological studies have estimated that over 10% of the adult population 

between the ages of 40 and 80 years is affected by this illness.1, 2  

Approximately 85% of all cases of COPD are caused by smoking, and it is estimated 

that 15% of all smokers will develop COPD. Furthermore, because of the persistence 

of smoking among young people, the World Health Organization (WHO) considers 

that COPD will go from being the fourth cause of death worldwide to the third cause 

in 2020, following cerebrovascular disease and ischemic heart disease.3  
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Chronic obstructive pulmonary disease is a chronic and progressive disease 

characterized by frequent exacerbations during its clinical evolution. Flare-ups or 

exacerbations of COPD can be caused by a variety of risk factors, with recurrent 

bacterial and, predominantly, viral infections of the respiratory tract being most 

commonly associated with this condition and one of the most frequent causes of 

consultations in Primary Care centers and the hospital services of the NHS.4 

This illness currently affects millions of people worldwide and is one of the leading 

causes of death with an increasing incidence.5 In the USA, of the six most frequent 

causes of death, only the incidence of those due to COPD has risen constantly since 

the 1970s, which makes this condition the main cause of morbidity, mortality, and 

disability in this country3 (Fig. 1). Although diagnosing this condition is not difficult, it 

is an underdiagnosed disease, particularly in the case of its milder and more treatable 

forms.6 In 1993, the direct medical costs resulting from this disease in the USA 

summed up to 14.7 billion dollars, and the indirect costs related to its morbidity (e.g., 

loss of work days and productivity) were 9.2 billion dollars.6 

Figure 1. Deaths per 100,000 USA inhabitants resulting from the six most frequent 

causes of mortality throughout the 1970-2002 period. 
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In Spain, COPD affects 9% of people over the age of 40 and 20% of those over the age 

of 65.7, 8 In a 2001 publication,8 the authors estimated that, in Spain, COPD caused 

approximately 10-12% of consultations in primary care centers, 35-40% of 

pulmonology consultations, and 35% of permanent occupational disabilities. 

Moreover, the same authors indicated that COPD was responsible for 7% of hospital 

admissions and the fourth leading cause of death 

(33 deaths/100,000 inhabitants/year) in our country. The costs resulting from this 

disease were estimated to amount to 2% of the annual budget of the Spanish Ministry 

of Health and Consumer Affairs (Ministerio de Sanidad y Consumo) and to 0.25% of 

the gross domestic product. The annual social, occupational, and healthcare costs 

attributable to COPD were estimated at 2.4 billion euros, with an expenditure of 

1,652-2,344 euros per patient and year. These costs have continued to rise as a result 

of the aging population, the increasing prevalence of this disease, and the price of 

new drugs and the latest therapeutic modalities. 

3.2. Background of the Disease and Current Treatment Modalities 

Albeit with significant seasonal variations, flare-ups or exacerbations of COPD 

represent 2% of all medical emergencies attended. Up to 40% of subjects presenting 

to a hospital Emergency Department due to an exacerbation of this illness have to be 

hospitalized. The consequences of severe COPD exacerbations are linked to high 

morbidity and mortality.9 Frequent use of antibiotics for its treatment has been 

associated with increased antibiotic resistance.10, 11 Exacerbations account for most 

of the healthcare costs associated with COPD.12 

Current treatment modalities for COPD include a preventive approach in the early 

phase of the illness, including socio-environmental measures (primary prevention by 

promoting smoking cessation and physical exercise) and “opportunistic” screening 

interventions (secondary prevention by reducing underdiagnosis by means of the 
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early detection of the disease). In the phase in which the process has already begun, 

pharmacological treatment measures are implemented (antibiotic therapy, 

bronchodilators, and corticotherapy) and antigen-specific vaccines are administered 

(pneumococcal capsule polysaccharide vaccine and flu vaccine). The advanced or 

sequelae phase of COPD is characterized by a severe limitation of physical activity, 

generally accompanied by disability and depression, and response to treatment is 

only partial or incomplete. 

Exacerbations are associated with a significant worsening in the patients’ quality of 

life, and the degree of disability caused by this condition depends on the number of 

exacerbations experienced.13 Albeit with seasonal variations, exacerbations of COPD 

are a frequent cause of consultations in both primary care and hospital services, and 

represent 2% of all medical emergencies attended. Exacerbations of infectious nature 

account for 1.5% of all emergencies attended in the hospital and for 13.7% of all 

infections. Up to 40% of subjects treated for this cause in the Emergency Department 

require hospitalization. Approximately 4% of the general European population 

consults their general practitioner at least once a year due to experiencing a 

respiratory exacerbation, and 20% of these consultations correspond to subjects with 

COPD. In Spain, empirical antibiotic treatment is prescribed in over 90% of cases of 

respiratory exacerbation of COPD, although sputum microbiology is only studied in 

5% of subjects. Penicillins, cephalosporins, and macrolides are the most widely used 

antibiotics for the treatment of exacerbations of chronic bronchitis and COPD in 

Spain, followed by quinolones.14  

Infection causes 75% of COPD exacerbations. Bacteria are responsible for half of 

these exacerbations of infectious etiology, which are mainly caused by 

Haemophilus influenzae, Streptococcus pneumoniae, Moraxella catarrhalis, and 

Chlamydia pneumoniae. However, in patients suffering from severe COPD presenting 
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with an exacerbation requiring mechanical ventilation, this infection might be caused 

by Pseudomonas aeruginosa. The rest of infectious exacerbations are caused by 

viruses, occasionally associated with bacteria, or exceptionally by other 

microorganisms.14  

In addition to directly affecting social and health resources consumption, any 

intervention that can reduce the incidence of COPD exacerbations can have a great 

impact on the morbidity and quality of life of the affected subjects. Because bacterial 

infections of the respiratory tract are a well-known risk factor for the onset of COPD 

exacerbations, prevention and appropriate treatment of these infections may 

represent an attractive modality for avoiding the development of exacerbations.  

The approach of identifying preventive therapeutic alternatives to avoid the 

development of COPD exacerbations is highly justified by the fact that controlling 

COPD exacerbations entails great costs for the subjects affected by this condition, 

society as a whole, and the NHS. However, there is currently little evidence of the 

existence of treatment modalities that can prevent the onset of COPD exacerbations 

associated with recurrent respiratory tract infections (RRTIs). 

Immunotherapy treatment with new bacterial immunogens has emerged in the last 

decade as a therapeutic alternative capable of stimulating innate and specific 

adaptive immunity of subjects with several diseases. Sublingual immunization has 

recently been proposed as an alternative modality of mucosal vaccination that offers 

greater advantages for immunization against antigens and allergens in the treatment 

of allergies and respiratory infections.15-22 However, this alternative has previously 

only been addressed in very few clinical trials (see below), which is why this trial is 

aimed at examining the effect of immunotherapy with bacterial immunomodulators 

on the prevention of the onset of COPD exacerbations in adults. 
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We will now proceed to describe the scientific rationale for this treatment modality, 

as well as the results of a limited number of open-label, uncontrolled and/or 

double-blind, randomized trials including a small number of subjects and whose 

findings suggest that this type of immunotherapy might reduce the risk of onset of 

RRTIs, and, in turn, lead to a decrease in the incidence of COPD exacerbations.  

 

  



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 27 of 103 

3.3. Name and Description of the Investigational Product 

Bactek® is the generic name of this bacterial vaccine manufactured over 10 years ago 

by Inmunotek, S.L. (Spain). It contains whole, inactivated bacteria and is prepared 

individually for each patient. The latest generation of this product is fundamentally 

characterized by three new features: 1) its adjuvant-like glycerol solution, 2) its 

content featuring a high concentration of the bacteria that are most frequently 

present in the respiratory tract of subjects with recurrent respiratory tract infections, 

and 3) its administration in spray format via the sublingual mucosa. 

According to this Clinical Trial protocol, each patient will be administered the Bactek® 

vaccine containing the following concentration of inactivated bacteria 

(109 bacteria/ml): Staphylococcus aureus (15%), Staphylococcus epidermidis (15%), 

Streptococcus pneumoniae (60%), Klebsiella pneumoniae (4%), Branhamella 

catarrhalis (3%), and Haemophilus influenzae (3%).The excipients that it contains are: 

glycerol (50%), pineapple essence q.s. (1 ml), sodium chloride (9 mg/ml), and water 

for injection q.s. (1 ml). This is the most frequently used bacterial composition in 

subjects with recurrent respiratory tract infections.  

The placebo is an identical solution to the investigational medicinal product, but 

without the active ingredient, which are the bacteria in this case. The placebo only 

contains 50% glycerol, pineapple essence q.s. 1 ml, sodium chloride 9 mg/ml, and 

water for injection q.s. 1 ml. 

 

 

 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 28 of 103 

3.4. Summary of Findings of Potential Clinical Significance Obtained in Non-Clinical 

Trials and of Findings Relevant to the Current Trial Obtained in Clinical Trials 

3.4.1. Non-Clinical Studies 

Mucosa-associated lymphoid tissue (MALT) is a major contributor to the body's 

innate and adaptive immune system.19, 23, 24 Recent studies on animal research 

models suggest that the immunotherapy modality that uses the mucosal route 

(i.e., oral, sublingual, rectal, vaginal, and intranasal mucosal vaccines) for the 

administration of the antigen is a potentially safe and efficient approach for the 

induction of immune responses with potential for preventing infectious diseases 

caused by bacterial and viral pathogens that enter the body through the mucosal 

surfaces.4, 18, 19 

The immunological responses induced in the mucosa constitute an early and 

important defense line against several pathogens: bacteria, viruses, and parasites. 

Sublingual vaccination specifically induces antigen-specific immune responses of 

both types: mediated by activated B cells, involving the production of secretory IgA 

(surface IgA), IgM, and IgG antibodies; and CD4+ and CD8+ T-cell mediated responses, 

involving the production of Th2 (IL-4 and IL-10) and Th1 interleukins (TGF-β, IL-12, and 

IFN-γ), not only at the local mucosal level, but in the systemic compartments and the 

mucosa of distant locations from the administration site.23, 25, 26 The existence of a 

high number of antigen-presenting cells (APCs) such as dendritic cells (DCs) in the 

sublingual mucosa facilitates the uptake, processing, and subsequent presentation of 

the antigen to the CD4+ and CD8+ T cells in the drainage lymph nodes located near 

the administration site. Antigen-presenting cells (DCs and macrophages) present in 

the lymph nodes, intestine, and lungs control the activation, expansion, and survival 

of cells regulating different phenotypes and functions such as CD4+ effector helper 

T cells (Th1), CD4+ T cells (Th2-like) that antagonize Th1 cells and produce IL-4 and 
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IL-10, CD4+ or CD8+ TGF-β-producing T cells (Th3-like), and CD4+CD25+ regulatory 

T cells (Treg) that inhibit CD4+ T-cell proliferation.27-33 

Both in enteric and respiratory models, as well as in relation to mucosal 

immunization, in addition to the induction of one of the main humoral defense 

mechanisms present in the mucosal surface (i.e., IgAs), the generation of responses 

mediated by  IFN-γ-producing CD4+ T cells (Th1) and cytotoxic responses mediated by 

CD8+ T lymphocytes (i.e., cytotoxic lymphocytes [CTLs]) that are key for protective 

immunity and the clearance of bacterial and viral pathogens have also been 

described.34-40  

The innate immune system is made up of several effectors, which primarily include 

macrophages, dendritic cells, and natural killer (NK) cells. Natural killer T (NKT) cells 

(CD3+CD16+/CD56+) are an important subset of lymphocytes featuring 

characteristics of both T and NK cells. These cells are part of both the innate and 

adaptative immune systems (antigen-specific B and T cells and their clonal memory 

responses) and act as a bridge between both types of immunity (innate and 

adaptative). These NKT cells form a subset of cells that has been assigned a protective 

role in infections, cancer, and sarcoidosis, although it has recently been attributed an 

important role in the immunopathogenesis of chronic pulmonary diseases, such as 

asthma, COPD, and hypersensitivity pneumonitis.41-45 

NKT cells have the ability to both promote and suppress immune responses through 

the activation of different subtypes with various functions. Activated CD4+ NKT cells 

produce both Th1 (IFN-γ and TNFα) and Th2 (IL-4, IL-10, and IL-13) cytokines, whereas 

CD4-CD8- (double negative) and CD4-CD8+ NKT cells produce Th1 cytokines and may 

exhibit antigen-specific cytotoxic and NK-like activity.43, 46, 47  
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It has been postulated that the innate immune system mediates acute responses 

against infectious agents, whereas an atypical adaptive response can cause a chronic 

inflammatory response. Thus, it has been suggested that infections by bacteria 

and/or viruses, such as the respiratory syncytial virus (RSV), might trigger a persistent 

acute innate immune response and eventually result in an atypical adaptive immune 

response causing a chronic inflammatory disorder, such as in the case of asthma and 

COPD.48-50   

Chronic obstructive pulmonary disease, which is characterized by respiratory 

bronchiolitis, chronic bronchitis, and emphysema, is largely mediated by a Th1 

immune response triggered primarily by CD4-CD8+ NKT cells (increased 

concentration of CD3+CD56+ CD1d-dependent NKT-like cells and decreased 

proportion of CD4+ NKT-like cells) selectively recruited in the lung and which, after 

interacting and activating macrophages, produce IL-13 and IL-17, consequently 

causing the chronic pro-inflammatory response observed in the COPD lungs.  

In the local airway mucosa, the CD1d-expressing antigen-presenting dendritic cells 

can capture low amounts of the viral antigen and stimulate the activation of NKT cells. 

An experimental model of chronic pulmonary disease simulating COPD in humans 

showed that, after a viral respiratory infection, NKT cells (CD1d-dependent) migrate 

toward the lungs and activate chronically, resulting in an increased selective 

production of IL-13 mRNA that causes the recruitment and chronic activation of 

pulmonary macrophages (expressing CD1d), which, in turn, contribute to the 

predominant production of IL-13 mRNA in the lungs (in addition to the production of 

this cytokine by CD3+CD4+ T cells), which acts as the main mediator of the chronic 

inflammatory response. In the model, the presence of IL-13 is a requirement for the 

induction of the mucosa cell metaplasia and airway hyperreactivity that cause chronic 

inflammatory pulmonary disease after a viral infection. A similar phenomenon has 
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been observed in lung samples from COPD lung transplant recipients. Hence, this is 

the first description of an immune axis comprised by NKT cells, macrophages, and IL-

13. Regulation of the NK cell function is a requirement for the optimal development 

of innate and adaptive immune antibacterial and antiviral responses.41, 49, 51-53  

A crucial aim in vaccine development is the induction of an immunological memory 

originating a reservoir of effector cells with the ability to increase their number, as 

well as react quickly and effectively for prolonged periods of time, with specific 

immune responses generated when the presence of the specific pathogen is 

detected. The induction of this type of memory response is conditioned by the nature 

of the antigen, the adjuvant, and the route of administration. Thus, sublingual 

immunization would boast the advantage of modulating the generation of memory 

CD4+ helper T cells (Th1) against specific inhaled pathogens by regulating the innate 

and adaptive antimicrobial defenses through the induction of humoral and cellular 

effector responses and maintaining a more effective, durable immune surveillance 

after the vaccination compared with other immunization routes.15-22, 54-68  
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3.4.2. Clinical Studies 

The importance of considering the possibility of inducing memory immune responses 

at the mucosal level is explained by the fact that most human infections start or affect 

mucosal surfaces (e.g. gastrointestinal infections induced by Escherichia coli, 

Clostridium difficile, Shigella, rotavirus, etc.; respiratory infections induced by 

Streptococcus pneumoniae, Haemophilus influenzae, the influenza virus, the 

respiratory syncytial virus, etc.; or genital infections induced by the human 

immunodeficiency virus (HIV), the herpes simplex virus, Neisseria gonorrhoeae, 

Chlamydia trachomatis, etc.). In COPD, approximately half of exacerbations are 

associated with lower respiratory tract infections, mostly caused by common 

pathogenic bacteria such as Streptococcus pneumoniae and Haemophilus influenzae, 

which accelerate the deterioration of pulmonary function in COPD. A functional 

defect in the innate immune response mediated by macrophages has been described 

in these subjects with COPD, who exhibit a decreased phagocytic ability to eliminate 

the cited pathogens and an altered cytokine production leading to bacterial 

colonization, chronic activation, and an increased frequency of exacerbations and 

deterioration of pulmonary function. As residents of the pulmonary mononuclear 

phagocytes, alveolar macrophages play a key role in the defense against inhaled 

pathogens.69-73 

Immunomodulatory agents of diverse origin , including bacteria, can play an 

important role in the immunomodulation of the functional mechanisms of innate 

immunity mediated by NK cells, macrophages, and toll-like receptor (TLR2) molecules 

present on the surface of the alveolar macrophage whose expression and activation 

is involved in the recognition and phagocytosis of bacteria. Specific immunological 

functional defects against inhaled pathogenic bacteria are involved in the reduction 
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of bacterial clearance, thus leading to chronic infections that trigger 

exacerbations.71, 74 

Bacterial immunomodulators can play a significant role in preventing infections that 

trigger such exacerbations.75-78 Certain studies have demonstrated the efficacy of this 

type of product in the prevention of COPD exacerbations,60, 79-81 some of them 

including a relatively significant sample size of subjects.82 

A double-blind, placebo-controlled, randomized clinical trial (PARI-IS study) 

examined the effect of an immunomodulatory bacterial agent on the prevention of 

respiratory exacerbations in subjects with COPD. The results of this study showed 

that the immunomodulatory agent generated a clinical benefit in subjects with COPD 

by reducing the number of severe respiratory episodes requiring 

hospitalization.60, 75, 76, 78, 82-87 

A recent systematic review analyzed the results obtained in 13 randomized, 

placebo-controlled clinical trials83 including a total of 1971 subjects. The authors of 

the review acknowledged that two trials82, 88 (including 731 subjects) followed the 

appropriate methodology and reported actions for the exacerbations, but that the 

rest of them were of low methodological quality and failed to conclusively 

demonstrate an effect on the prevention of exacerbations. 
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The immunomodulators used in all of these trials were bacterial lysates administered 

in capsules via oral swallowing. This oral route with distant mucosal stimulation, that 

is, at the level of the intestine, does not cause a systemic effect that is as effective as 

stimulation via the sublingual or nasal mucosal route.15, 19 

A number of studies suggest that the clinical benefit may be greater when 

immunomodulation is achieved by direct stimulation of elements of the immune 

system present in the sublingual mucosa.89, 90  

Overall, all studies69, 72, 73, 91 suggest that immunomodulation via mucosal 

immunization with bacterial antigens can be considered a safe and effective 

immunotherapeutic delivery alternative for a robust and long-lasting stimulation of 

the innate immune system with simultaneous enhancement of local and systemic 

specific adaptative immunity. The enhancement of these immune responses has 

shown an association with the ability to induce resistance to infection and to 

physiologically modulate the chronic inflammatory response.  

Therefore, these data strongly support the fact that immunization via the sublingual 

route can be an optimal option in terms of efficiency for the prevention of infections 

by inhaled respiratory bacteria. Moreover, it has not been demonstrated that the 

pharmacological agents currently available for the treatment of COPD 

(glucocorticoids, bronchodilators, azithromycin, and others) can exert a modulating 

effect on specific innate and adaptive responses of clinical relevance in the aberrant 

chronic inflammatory response associated with the progress of COPD. 

Chronic obstructive pulmonary disease is characterized by the presence of acute 

exacerbations (COPD-AEs), which, along with its clinical symptoms and the subjects’ 

spirometry results, define the risk of progression of the disease.92 However, there are 
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no specific “biomarkers” that allow for characterizing the subgroup of patients 

suffering from more frequent exacerbations. 

A number of studies have examined the inflammatory characteristics of sputum 

induced by hypertonic saline solution inhalation in patients with COPD, including its 

content in cells and inflammation-mediating molecules. However, there are currently 

very few biomarkers available for use in clinical settings for the assessment of 

COPD-AEs. In this study we are mainly interested in assessing the profile of the 

inflammatory cells present in the induced sputum of COPD patients. In this regard, 

there are a number of studies93-95 that suggest that a target cell in COPD is the airway 

and lung neutrophil, which is functionally affected and one of the possible and 

important contributors to tissue inflammation, bacterial colonization, exacerbations, 

and progressive pulmonary function deterioration.96-99 

In this disease, airway neutrophils are characterized by defective phagocytosis of 

pathogenic bacteria, a defective oxidative metabolism for the destruction of bacteria 

by an oxidative-dependent mechanism (oxidative burst), and an increased release of 

pro-inflammatory mediators such as cytokines and chemokines (IL-8, IL-6, and 

TNF-alpha) and proteolytic mediators (neutrophil elastase [NE], matrix 

metalloproteinase 9 [MMP-9], and myeloperoxidase [MPO]).100, 101  

All of this leads to the patients’ lungs being in a pro-inflammatory state (vicious cycle), 

associated with a dysfunction of the mucociliary system of the respiratory and cellular 

epithelium, a decrease in the alveolar phagocytic capacity, bacterial colonization, and 

damage to the lung tissue, which results in the development of an abnormal 

pro-inflammatory microenvironment in the lower respiratory tract that severely 

affects the clearance or elimination of bacterial pathogens.69, 72, 73, 102, 103 Bacterial 

colonization of the lower airways induces chronic inflammation that contributes to 

their progressive obstruction by poorly-defined mechanisms.104-106 
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Our hypothesis is that BACTEK can immunomodulate phagocytic cell dysfunction and 

tissue inflammation in the lungs. 

In this study, we aim to determine whether the neutrophil in the induced sputum can 

be used as a biomarker of altered innate immunity associated with the ability to 

eliminate the pathogenic bacteria that result in the pro-inflammatory state that 

causes the functional deterioration that characterizes patients with COPD-AEs. 

3.4.2. Clinical Studies 

A series of uncontrolled clinical studies on recurrent respiratory tract infections in 

adults and children have shown that the oral administration of polyvalent bacterial 

lysates improves clinical response by reducing the number, duration, and severity of 

infectious episodes.78, 80, 82, 83, 107-110 A small number of uncontrolled clinical studies 

performed with COPD subjects who received polyvalent bacterial preparations 

(lysates) through the oral administration route suggest a beneficial effect in the 

prevention of disease exacerbations, with a decrease in the number, duration, and 

severity of infectious episodes and a reduction in antibiotic use and healthcare 

resource consumption reflected in lower rates of hospital admissions. In addition, 

these clinical trials have demonstrated a positive impact on impaired immune 

functions, such as alveolar macrophage activity and interferon gamma production.  

The usefulness of this therapeutic modality using bacterial lysates as 

immunomodulators in clinical practice has been a matter of debate due to the 

contradictory results observed in trials performed with the various types of bacterial 

preparations used in different clinical settings. 

Several meta-analyses have been carried out on the use of various immunostimulants 

in respiratory infections: 
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− Bergemann et al. 85 carried out the first meta-analysis examining the efficacy 

of a bacterial lysate versus a placebo in reducing the number of acute 

exacerbations in subjects with chronic bronchitis, as well as a 

cost-effectiveness analysis. 

− The meta-analysis performed by Del-Río-Navarro et al.111 demonstrated that 

immunomodulators reduce the incidence of acute respiratory infections in 

children by an average of 40%. These investigators analyzed a total of 34 

placebo-controlled trials with a total of 3877 participants. 

− Schaad carried out a systematic review of the use of a bacterial lysate as an 

immunostimulant in pediatric subjects with recurrent respiratory tract 

infections.112 Eight randomized, controlled studies were included in this 

meta-analysis, which showed that the population treated with this lysate 

developed significantly and consistently fewer cases of recurrent respiratory 

tract infections (26.2%) over a six-month period. The compiled data suggest 

that this effect is even greater in subjects at an increased risk of suffering from 

recurrent respiratory tract infections. 

− Steurer-Stey et al.83 carried out a systemic review analyzing the results of 

13 randomized, placebo-controlled, clinical trials with a total of 1971 subjects. 

The authors of this review acknowledge that only two trials (including 

731 subjects) followed the appropriate methodology and reported an effect 

on the exacerbations. 
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 Collet et al. performed a randomized, double-blind, placebo-controlled trial113 

to study the effect of an immunostimulant agent (consisting of a lyophilized 

lysate of eight of the most common pathogens isolated in respiratory tract 

infections and administered orally) to prevent acute airway exacerbations in 

subjects with COPD. In the same issue of the journal, Anthonisen published an 

editorial letter76 praising the quality of the trial and pointing out that 

treatment with this bacterial lysate might be able to modify the course of 

COPD. This author also pointed out that, by halving the number of days of 

hospitalization, the costs resulting from this disease were very low, and made 

reference to the treatment’s ease of administration. 

 Orcel et al.’s study88 evaluated the preventive effects of oral vaccination with 

a bacterial lysate in elderly subjects with acute bronchitis. The results of this 

study suggested that the bacterial lysate exhibited a protective effect against 

acute bronchitis in elderly subjects. 

− In a 2006 review of the Cochrane Collaboration,114 six clinical trials comparing 

the effects of an H. influenzae vaccine in subjects with recurrent acute 

exacerbations of chronic bronchitis were analyzed. These six trials included a 

total of 440 subjects. The reviewers concluded that vaccinating subjects with 

recurrent acute exacerbations of chronic bronchitis in the fall season could 

reduce the number and severity of exacerbations during the following winter 

months. 

− There are recent, very determining results about the effectiveness of 

immunological immunomodulators of bacterial origin administered via the 

sublingual mucosa in reducing respiratory infections in a population of 

susceptible subjects. A double-blind, placebo-controlled trial (PARI-IS study) 

evaluating the adjuvant effect of a bacterial immunogen in preventing 
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exacerbations in COPD subjects showed a reduction in the number of serious 

respiratory episodes requiring hospitalization.82 Immunostimulation via the 

sublingual mucosa has shown to produce very intense innate and adaptive 

specific immune responses both locally and at a distant systemic level in the 

mucosa of the respiratory tract and lungs.15, 19 There are also studies that 

show that whole inactivated bacteria result in a much more robust 

macrophage stimulation than that caused by bacterial lysates.115, 116 However, 

there is still uncertainty about the type of innate and adaptive immune 

responses induced by these bacterial preparations that can effectively impact 

the clinical response of subjects with recurrent chronic respiratory tract 

infections.77  

- Recent studies involving the use of bacterial vaccines have been conducted in 

subjects with recurrent respiratory infections 68, 78, 80, 108, 110, 117-123 and in 

subjects with COPD,60, 75, 83, {Bourbeau, 2003 #14, 84, 87, 113, 124, 125 with their results 

suggesting their efficacy in reducing infectious episodes in these subjects. 

- A pilot clinical trial with Bactek® has recently evaluated the effect of its daily 

administration via the sublingual route, for a total of six months, in the 

prevention of recurrent infections of the upper and lower respiratory tract 

(RRTIs) in a cohort of adult subjects.126 This trial was carried out with a group 

of subjects with RRTIs (N = 17) to assess whether sublingual immunization with 

a polyvalent bacterial vaccine might cause an immunomodulatory effect on the 

antigen-specific immune response and has a clinical impact. An immunological 

assessment was performed both before and at the end of the immunization. 

These immunological determinations included: proliferation of antigen-

specific CD3+CD4+ and CD3+CD8+ T cells against Bactek® antigens, serum 

immunoglobulin levels, specific antibodies against the pneumococcal 
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polysaccharide and the tetanus toxoid, and lymphocyte subpopulations of B, T, 

and NK cells. It has recently been published in the journal Clinical Experimental 

Immunology126, 127 under the title: “Sublingual therapeutic immunization with 

a polyvalent bacterial preparation in patients with recurrent respiratory 

infections: immunomodulatory effect on antigen-specific CD4+ T cells and 

clinical impact”. 

During the twelve-month period elapsed since the start of the therapeutic 

immunization, an impact on clinical control was observed in the form of a 

significant decrease in the incidence of upper and lower respiratory tract 

infections compared with the number of RRTIs that the same subjects had 

experienced within the twelve months preceding the start of this treatment. 

This cohort of subjects exhibited a decrease in the frequency of episodes of 

RRTIs while receiving treatment with Bactek and during the follow-up period 

compared with the year preceding the start of the immunization. These clinical 

data are consistent with observations from another placebo-controlled study 

evaluating the bacterial vaccine in children, which showed that its clinical 

response is more effective in selected subjects who experienced a greater 

number of RRTIs in the year preceding the start of this therapy.110 
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The clinical trial with Bactek® demonstrated the existence of an association 

between a positive clinical response and an antigen-specific immune response 

mediated by CD4+ helper T cells.127 A significant increase in the proliferative 

capacity of CD3+CD4+ T cells against Bactek® antigens was observed after 

6 months of treatment with respect to the baseline (P <0.0001), and a 

significant increase in CD3+ T cells was also observed (P <0.05). No significant 

differences were observed in the serum levels of immunoglobulins, specific 

antibodies, or peripheral-blood lymphocyte subpopulations of B, T, and NK 

cells between the baseline and month 6. A significant reduction in the rate of 

respiratory infections was observed in the treated subjects compared with the 

rate of these infections during the year preceding the start of the immunization 

therapy (P <0.0001). The results of this study demonstrate that the long-term 

administration of a polyvalent bacterial preparation via the sublingual route in 

subjects with RRTIs exerts a stimulating effect on the immune response of 

CD4+ T cells against bacterial antigens, which could be associated with 

significant clinical benefits. 

The significant increase in the proliferative capacity of CD3+CD4+ T cells could 

be one of the main immunomodulatory mechanisms at the systemic level 

induced by sublingual vaccination with the polyvalent bacterial preparation 

(Bactek®). However, the specific lymphoproliferative response is not the only 

immune mechanism that might have been modified in subjects by 

immunization with the bacterial antigens. It is possible that the innate immune 

response was stimulated locally, at the level of the different mucosal 

compartments of the upper and lower respiratory tracts, by 

immunomodulating the fundamental defect of the macrophage-mediated 

immune response against the respiratory bacterial pathogens, as well as that 

of other T, B, and NK-T effectors, thus normalizing the production of 
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pro-inflammatory cytokines in this microenvironment.73 Stimulation of the 

innate response may have also contributed to the induction of the potent and 

sustained antigen-specific cellular immune response observed in immunized 

subjects.48 However, the activation and interaction of the immunological 

effector mechanisms of the specific innate and adaptive systems need to be 

clarified, particularly in the context of their potentially important role in 

therapeutic immunomodulation and observed clinical improvement.110 

An increase in the proliferative capacity of specific CD3+ CD4+ and CD3+CD8+ 

T cells against influenza virus antigens was also observed in this trial after 

6 months of treatment with Bactek®.12 The fact that the subjects had received 

the flu vaccine or had been infected by the influenza virus at least within the 

2 years preceding the start of the treatment with Bactek® suggests that the 

bacterial immunization could have induced an immunostimulatory effect, 

which, in turn, resulted in the immunomodulation of the ongoing cellular 

immune response against the viral antigens.128-132 This could be related to the 

existence of a dependence on the collaborative activity of the CD4+ T cells in 

increasing the number of antigen-specific CD4+ and CD8+ T cells133 and to the 

observed generation and induction of specific CD4+ helper T-cell responses 

that have been linked to effective immune responses in long-term 

immunization therapies.78, 107, 110 

The results of this pilot clinical study suggest a beneficial effect on the clinical 

response of RRTIs to a polyvalent bacterial vaccine administered sublingually 

and associated with an activation of the lymphoproliferative, antigen-specific 

CD4+ T-cell response against the bacterial antigens.12 Overall these results are 

in line with those obtained in other studies that demonstrate an association 
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between immunization with polyvalent bacterial immunomodulators and the 

clinical improvement of respiratory diseases.83, 108, 113, 124, 134, 135  

 

3.5. Summary of the Known Benefits for Human Subjects 

This type of product has long been administered to humans as an individualized 

formula, with similar products also being administered to animals. 

Several improvements derived from the knowledge obtained in studies on 

immunological mechanisms and leading to a greater clinical benefit have currently 

been introduced: 

• This preparation is formulated with fully inactivated whole bacteria that 

induce a much more intense and robust macrophage stimulation response 

than bacterial lysates or receptor-specific ligands, owing to the fact that 

they produce a global stimulation of all receptors.115, 116 

• This preparation is administered via direct deposition on the oral mucosa, 

mainly the sublingual one. This route of administration imitates the natural 

presentation of this type of antigen, as it involves the first mucosa that all 

antigens encounter when they enter the body through the respiratory and 

digestive systems. An extremely important component of the immune 

system, Waldeyer’s tonsillar ring, is located in the orocervical 

region.15, 19, 24 

• This preparation is administered as a spray in order to achieve a better 

dispersion over a large surface of the sublingual mucosa, thus allowing an 

improved uptake of the bacteria by the cells of the immune system. 
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• Given that it is administered as a spray, the patient has a lower sensation 

of deposited volume than if it were administered in the form of drops. In 

addition to increasing the area of the contact surface, this ensures that the 

subject will maintain contact between the preparation and the mucosa for 

longer. 

• This preparation contains glycerol (50%), which provides greater stability, 

a bacteriostatic effect, and greater adhesion between the product and the 

mucosa. 

• This preparation contains a pineapple flavoring agent that, together with 

the sweet taste of glycerol, helps to increase adherence and improved use 

of the preparation. 

The main benefit offered by this therapeutic vaccination is the achievement of an 

adequate level of immunization against germs against which the subject's body is 

unable to defend itself effectively, which consequently causes recurrent infectious 

processes, usually focal or in areas limited to specific systems or organs, without 

achieving an adequate spontaneous immunization against them. 

The fundamental advantage of the vaccine derives from its nature. It constitutes a 

preventive method that makes use of the body’s natural and physiological 

mechanisms of anti-infectious defense, without introducing chemical elements that 

are foreign to the body, except for the immunogenic elements (bacterial antigens). It 

offers a second advantage over other immunization systems; that is, it precisely uses 

the germs responsible for the infections that are to be controlled. These germs are 

administered to the subject after their adequate processing and their inactivation. 
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The main advantages of this preparation can be summarized in the following points: 

▪ An immune response is obtained against the germs that are usually involved in the 

infectious processes that recurrently affect the subject. 

▪ It reduces the overall use of antibiotics due to achieving an improved control of 

the infectious processes (number of cases and severity). 

▪ It reduces the consumption of health resources, including medical actions 

(consultations, emergencies, hospitalizations, etc.), as well as ancillary 

examinations, which can sometimes be uncomfortable or risky, as well as 

repeated blood tests. 

▪ It improves the patient’s clinical condition. 

▪ It confers a social and occupational advantage by reducing absenteeism. 

▪ It is not associated with any added risks. 

▪ It does not preclude the use of other treatments. 

▪ Overall, it is a much cheaper therapy.  
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3.6. Description and Rationale of the Route of Administration, Dosage, and Treatment 

Periods 

3.6.1. Description and Rationale of the Route of Administration 

This preparation (inactivated bacteria) is administered sublingually (oral mucosa) and 

initiates its effect on the immune system associated with said mucosa.  

The mucosa that covers the respiratory, digestive, genitourinary, conjunctival, and 

auditory tracts, as well as the exocrine gland ducts, form a functional unit that, 

altogether, covers an area of approximately 300 m2.  

The mucosal immune system has the following basic functions136:  

▪ To protect against pathogenic agents (anti-infectious effect). 

▪ To act as a barrier against the penetration of infectious or immunogenic 

components present in the mucosa into the bloodstream and/or the body (barrier 

effect). 

▪ To have a low reactivity against harmless antigens present on the mucosal surface 

(oral or mucosal tolerance). 

▪ To maintain mucosal homeostasis (immunoregulatory function). 

The basic characteristics of mucosal immunity that differentiate it from systemic 

immunity include:136 

▪ A highly developed innate immunity. 

▪   
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▪ The existence of characteristic populations of lymphocytes and 

monocytes/macrophages in the mucosal compartments that differ from those of 

the peripheral blood in their phenotype and functional characteristics. 

▪ The colonization of the mucosa and the exocrine glands by cells originating in 

lymphoid follicles (migration and settlement of mucosal lymphocytes, forming the 

so-called common mucosal immune system). 

▪ Remote transport of polymeric immunoglobulins through the epithelium 

(secretory immunoglobulins). 

Both the innate and acquired immune systems act in this common mucosal immune 

system,19 where they feature inductive sites of innate immune response and effector 

sites of this response.137 The inductive sites are formed by MALT and local/regional 

lymph nodes (LNs), whereas the effector sites are made up of different histological 

compartments, including the lamina propria of several types of mucosa, the stroma 

of exocrine glands, and the superficial epithelium137 (Figure 2, from 137).  
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Figure 2. Representation of the mucosal immune system in humans 

Stimulation of the oral mucosa can have an effect on distant mucosa136 by activating 

the effector mechanisms of the innate and acquired immune systems. Figure 2 shows 

the expression of mucosal IgA in response to different routes of administration of the 

cholera toxin B subunit.19 It should be noted that immunostimulation of the nasal 

mucosa is very effective in inducing the immune response in other types of mucosa. 

Oral/sublingual mucosal stimulation is as effective as nasal stimulation.15 The efficacy 

and persistence of the immune response induced by sublingual immunization 

suggests that this route is a very promising alternative to immunization via other 

mucosal routes.18  

The oral cavity harbours different types of mucosal tissue (masticatory, coating, and 

lingual).138 It contains a high density of antigen-presenting cells, mainly Langerhans 

cells,89 that boast a stimulating activity superior to that of the same cells present in 

the epidermis.89 The presence of other antigen-presenting cells such as plasmacytoid 

dendritic cells is very low.138  
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Although the sublingual region exhibits the highest permeability,139 other regions of 

the oral mucosa, such as the vestibular or cheek regions, also show an adequate 

degree of diffusion.139, 140 

 

Figure 3. Production of IgA according to the type of mucosa stimulated (from 19) 
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There are several bacterial immunomodulators that contain inactivated bacteria, 

bacterial lysates, or cellular components of bacteria. Overall, they generate a 

non-specific stimulation of the innate and adaptive immune systems that affects both 

the cellular and humoral responses, thus offering a new avenue for establishing 

antimicrobial therapies, as they can stimulate the body's defense mechanisms and, 

as a result, prevent certain bacterial, viral, and fungal diseases.107, 141-143 

3.6.2. Dosage 

The treatment is presented in a bottle with an integrated spray dispenser that allows 

its contents to be distributed over a large surface. The standard dose is two puffs of 

the spray administered on the sublingual mucosa in the morning, on an empty 

stomach in order to avoid interferences with food. Each puff dispenses approximately 

100 µl of liquid (2 x 108 bacteria). 

In patients diagnosed with severe COPD and who are receiving inhaled maintenance 

corticosteroid therapy (1-0-1), the investigational medicinal product must be 

administered in two sublingual puffs in the morning, on an empty stomach (before 

rinsing out the mouth with water) and two hours before the administration of the 

morning dose of the inhaled corticosteroids. 

3.6.3. Treatment Period 

The treatment period will last 12 months per subject. The treatment must be taken 

daily (2 puffs). 
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3.7. Notification stating that this trial will be carried out in accordance with this 

protocol, the Good Clinical Practice Norms and the pertinent regulatory 

requirements. 

This clinical trial will be carried out in accordance with the specifications set forth in 

this protocol and within the ethical and legal framework established by the Spanish 

Agency for Medicines and Medical Devices. Therefore, the following regulations will 

be applicable: 

▪ Spanish Royal Decree 223/2004, of February 6th, regulating clinical trials with 

medicinal products and clarifications on the application of the clinical trial 

regulations as of 1st May 2004 (version no. 6, dated May 2008). 

▪ Spanish Law 29/2006, of July 26th, on the guarantees and rational use of medicinal 

products and medical devices.  

▪ Spanish Order SCO 256/2007, of February 5th, laying down the principles and 

detailed Good Clinical Practice guidelines and the requirements to authorize the 

manufacturing and importation of investigational drugs for human use (Official 

Spanish Gazzette [BOE, Boletín Oficial del Estado] no. 38, of February 13th) and its 

amendment through Order SCO/362/2008, of February 4th (BOE 41, 

February 16th). 

▪ Good Clinical Practice Standards (International Council of Harmonization [ICH] E6: 

Good Clinical Practice: Consolidated Guideline, CPMP/ICH/135/95). 

▪ Spanish Organic Law 15/1999 on the Protection of Personal Data. 

▪ Basic Spanish Law 41/2002, of November 14th, regulating patient autonomy. 

▪ The latest version of the Helsinki Declaration (59th WMA General Assembly, Seoul, 

http://www.boe.es/boe/dias/2004/02/07/pdfs/A05429-05443.pdf
http://www.aemps.es/actividad/invClinica/docs/aclaraciones-normativaEC-mayo08.pdf
http://www.aemps.es/actividad/invClinica/docs/aclaraciones-normativaEC-mayo08.pdf
http://www.aemps.es/actividad/legislacion/espana/general.htm
http://www.aemps.es/actividad/legislacion/espana/general.htm
http://www.aemps.es/actividad/legislacion/espana/ensayos.htm
http://www.aemps.es/actividad/legislacion/espana/ensayos.htm
http://www.aemps.es/actividad/legislacion/espana/ensayos.htm
http://www.aemps.es/actividad/legislacion/espana/ensayos.htm
http://www.aemps.es/actividad/legislacion/espana/docs/rcl_2008_410-2008-2.pdf
http://www.boe.es/boe/dias/2002/11/15/pdfs/A40126-40132.pdf
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October 2008). 

▪ The Oviedo Convention, of 4 April 1997, on human rights and biomedicine, ratified 

in the BOE of October 1999. 

▪ The Eudralex European regulation on medicinal products, volume 10, on clinical 

trials: 

▪ Directive 2001/20/EC of the European Parliament and the Council, of 4 April 2001, 

on the approximation of the laws, regulations, and administrative provisions of 

the Member States relating to the implementation of good clinical practices in the 

conduct of clinical trials with medicinal products for human use, aims to harmonize 

the laws of the Member States of the European Union in this respect.   

▪ Directive 2001/83/EC, as modified by Directive 2003/63/EC.  

▪ Directive 2005/28/EC lays down the principles and detailed GCP guidelines 

regarding investigational medicinal products for human use, as well as the 

requirements for authorizing the manufacture or importation of such medicinal 

products (transposed by ORDER SCO 256/2007, of February 5th). 

▪ Spanish Royal Decree 1276/2011, of September 16th, governing the adaptation of 

regulations to the International Convention on the rights of people with disabilities 

that reforms Article 2.m of Spanish Royal Decree 223/2004 governing clinical trials, 

recognizes that people with disabilities who participate in clinical trials have the 

right to access information in appropriate formats, in accordance with the design 

criteria set out for all, and to have the necessary support in order for them to make 

their own decision, without prejudice to the provisions laid down for cases in 

which the person with a disability is legally incapacitated by a court ruling. 

  

http://www.boe.es/boe/dias/1999/10/20/pdfs/A36825-36830.pdf
http://ec.europa.eu/health/documents/eudralex/vol-10/index_en.htm
http://ec.europa.eu/health/documents/eudralex/vol-10/index_en.htm
http://emea.europa.eu/eur-lex/pri/es/oj/dat/2001/l_121/l_12120010501es00340044.pdf
http://ec.europa.eu/enterprise/pharmaceuticals/eudralex/homev1.htm
http://ec.europa.eu/enterprise/pharmaceuticals/eudralex/homev1.htm
http://ec.europa.eu/enterprise/pharmaceuticals/eudralex/homev1.htm
http://www.aemps.es/actividad/legislacion/espana/docs/rcl_2007_270-2008-2.pdf
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By signing the protocol, the investigator commits to follow the instructions and 

procedures described in this protocol and the principles of Good Clinical Practice. 

3.8. Description of the Study Population 

Adult subjects (aged 35 to 85 years) with a clinical diagnosis of moderate or severe 

COPD according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 

classification.92 

3.9. References to the Literature and Relevant Data for the Trial Providing Background 

Information About the Trial   

It has been suggested that bacteria-derived products can act as non-specific 

immunomodulators by significantly increasing the innate immune response through 

toll-like receptors, the recognition of molecular patterns of bacterial nature, the 

activation of macrophages and the stimulation of their bacterial phagocytic and 

immunomodulatory activity by producing cytokines, and the activation of other 

effectors that might have a more specific reflection on the immune 

response.107, 144, 145 

The bacterial vaccines that have been used thus far to treat recurrent respiratory tract 

infections contain various formulations of bacterial strains, including those that 

commonly infect the upper and lower respiratory tracts. These preparations can 

contain inactivated whole microorganisms, bacterial lysates, or several bacterial cell 

components.107  

There are at least five medicinal products marketed in certain countries of the 

European Union that use bacteria, bacterial lysates, or bacterial fragments as 

immunomodulators in respiratory infections: Ismigen®, Respivax®, Broncho-Vaxom®, 

Ribomunyl®, and Luivac®. 
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The findings of the literature search relating to these products are detailed in the 

Investigator’s Brochure. 

Bactek® is a state-of-the-art bacterial vaccine that differs from other commercially 

available preparations in fundamental aspects that have been defined as crucial for 

the effectiveness of therapeutic immunization, such as its formulation (it uses whole 

inactivated bacteria instead of bacterial lysates and it contains glycerol as a excipient, 

which allows an optimal maintenance of its integrity) and route of administration (it 

is administered via the sublingual mucosa as opposed to the other routes, such as the 

oral, intranasal, and parenteral routes). 

Several studies have recently been carried out on subjects with recurrent respiratory 

infections68, 78, 80, 108, 110, 117-123 and COPD,60, 75, 83, {Bourbeau,2003#14, 84, 87, 113, 124, 125 with 

their results demonstrating the efficacy of bacterial vaccines in reducing infectious 

episodes in these subjects. 

A pilot clinical trial has recently evaluated the effect of the daily administration of 

Bactek®, via the sublingual route and for a total of six months, in the prevention of 

recurrent infections of the upper and lower respiratory tract (RRTIs) in a cohort of 

adult subjects.126 This trial was carried out with a group of subjects with RRTIs to 

assess whether sublingual immunization with a polyvalent bacterial vaccine might 

cause an immunomodulatory effect on the antigen-specific immune response and its 

clinical impact. Seventeen subjects with RRTIs were recruited for this trial. They all 

received a daily administration of a polyvalent bacterial preparation (Bactek®) 

administered sublingually for a total of six months. An immunological assessment was 

performed both at the beginning and at the end of the immunization. These 

immunological determinations included: proliferation of antigen-specific CD3+CD4+ 

and CD3+CD8+ T cells against Bactek® antigens, serum immunoglobulin levels, specific 

antibodies against the pneumococcal polysaccharide and the tetanus toxoid, and 
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lymphocyte subpopulations of B, T, and NK cells. This study has been published in the 

journal Clinical Experimental Immunology127 under the title “Sublingual therapeutic 

immunization with a polyvalent bacterial preparation in subjects with recurrent 

respiratory infections: immunomodulatory effect on antigen-specific CD4+ T cells and 

clinical impact”. 

During the twelve-month period of this study since the start of the therapeutic 

immunization, an impact on clinical control was observed in the form of a significant 

decrease in the incidence of upper and lower respiratory tract infections compared 

with the number of RRTIs that the same subjects had experienced within the twelve 

months preceding the start of this treatment. This cohort of subjects exhibited a 

decrease in the frequency of episodes of RRTIs while receiving treatment with Bactek 

and during the follow-up period compared with the year preceding the start of the 

immunization. 

These clinical data are consistent with observations from another placebo-controlled 

study evaluating the bacterial vaccine in children, which showed that its clinical 

response was more effective in selected subjects who experienced a greater number 

of RRTIs in the year preceding the start of this therapy.110   

The clinical trial with Bactek® demonstrated the existence of an association between 

clinical response and an antigen-specific immune response mediated by CD4+ helper 

T cells.127 A significant increase in the proliferative capacity of CD3+CD4+ T cells 

against Bactek® antigens was observed at 6 months with respect to the baseline 

(P <0.0001), and a significant increase in CD3+ T cells was also observed (P <0.05). No 

significant differences were observed in the serum levels of immunoglobulins, specific 

antibodies, or lymphocyte subpopulations of B, T, and NK cells between the baseline 

and month 6. A significant reduction in the rate of respiratory infections was observed 

in the treated subjects compared with the rate of these infections during the year 
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preceding the start of the immunization therapy (P <0.0001). Hence, the results 

demonstrate that the long-term administration of a polyvalent bacterial preparation 

via the sublingual route in subjects with RRTIs exerts a stimulating effect on the 

immune response of CD4+ T cells against bacterial antigens, which could be associated 

with significant clinical benefits. 

The significant increase in the proliferative capacity of CD3+CD4+ T cells could be one 

of the main immunomodulatory mechanisms at the systemic level induced by 

sublingual vaccination with the polyvalent bacterial preparation (Bactek®). However, 

the specific lymphoproliferative response is not the only immune mechanism that 

might have been modified in subjects by immunization with the bacterial antigens. It 

is possible that the innate immune response was stimulated locally, at the level of the 

different mucosal compartments of the upper and lower respiratory tracts, by 

immunomodulating the fundamental defect of the macrophage-mediated immune 

response against the respiratory bacterial pathogens, as well as that of other T, B, and 

NK-T effectors, thus normalizing the production of pro-inflammatory cytokines in this 

microenvironment.48, 73 Stimulation of the innate response may have also contributed 

to the induction of the potent and sustained antigen-specific cellular immune 

response observed in immunized subjects.48 However, the activation and interaction 

of the immunological effector mechanisms of the specific innate and adaptive systems 

need to be clarified, particularly in the context of their potentially important role in 

therapeutic immunomodulation and observed clinical improvement.110 

An increase in the proliferative capacity of specific CD3+ CD4+ and CD3+CD8+ T cells 

against influenza virus antigens was also observed in this trial after 6 months of 

treatment with Bactek®.12 The fact that the subjects had received the flu vaccine or 

had been infected by the influenza virus at least within the 2 years preceding the start 

of the treatment with Bactek® suggests that the bacterial immunization could have 
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induced an immunostimulatory effect, which, in turn, resulted in the 

immunomodulation of the ongoing cellular immune response against the viral 

antigens.128-132 This could be related to the existence of a dependence on the 

collaborative activity of the CD4+ T cells in increasing the number of antigen-specific 

CD4+ and CD8+ T cells133 and to the observed generation and induction of specific 

CD4+ helper T-cell responses that have been linked to effective immune responses in 

long-term immunization therapies.77, 78, 107 The results of this pilot study suggest that 

the polyvalent bacterial preparation administered sublingually to subjects with RRTIs 

associated with an activation of the specific lymphoproliferative, antigen-specific 

CD4+ T-cell response has a beneficial effect on clinical response. 

Overall, these results are in line with those obtained in other studies that demonstrate 

an association between immunization with polyvalent bacterial preparations and 

clinical improvement of respiratory diseases.83, 108, 113, 124, 134, 135  

The protocol presented for this Clinical Trial is a prospective, randomized, double-

blind, placebo-controlled study involving the use of a bacterial preparation (Bactek®) 

administered sublingually in a vulnerable population with a chronic respiratory tract 

disease (subjects with moderate and severe COPD). In this Clinical Trial we aim to 

prospectively determine whether daily sublingual immunization with Bactek® in 

subjects affected by this disease can generate a clinical benefit by preventing 

infections associated with COPD flare-ups or exacerbations by comparing them with 

a group of subjects receiving a placebo.  
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We will perform a more thorough evaluation in a specific subgroup to determine 

whether the efficacy of this product in preventing infections is associated with the 

ability of the immunotherapy to induce a robust and sustained, local and systemic, 

innate and specific immune response at the level of the lungs by immunomodulating 

macrophages, specific CD4+ helper T cells, and the pro-inflammatory response.  

Considering the high prevalence and cumulative high cost of the clinical management 

of chronic respiratory infections, as well as the frequent failure of conventional 

therapies, this new form of immunomodulation with bacteria could represent a new 

strategic design that is effective in reducing the cost, frequency, severity, and duration 

of COPD exacerbations. 
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4. OBJECTIVE AND PURPOSE OF THE TRIAL 

4.1. Primary Objective of the Trial 

▪ The main objective of this trial is to evaluate the efficacy of a bacterial vaccine 

administered sublingually compared to placebo in subjects with moderate and 

severe COPD based on the number of COPD exacerbations.  

▪ Secondary Objectives 

The secondary objective of this trial is to evaluate the impact of the investigational 

medicinal product on the following parameters: 

▪ Severity of the COPD exacerbations. 

▪ Time elapsed between the start of the treatment and the first COPD 

exacerbation. 

▪ Use of drugs (antibiotics, corticosteroids, etc). 

▪ Number of medical consultations due to COPD exacerbations.  

▪ Number of visits to the Emergency Department resulting or not in 

hospitalization. 

▪ Number of hospitalizations due to COPD exacerbations.  

▪ Days of hospitalization due to COPD exacerbations.  

▪ Health-related quality of life, as determined by an adapted version of a specific 

quality of life questionnaire: the COPD Assessment Test (CAT). 
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▪ Healthcare expenditure resulting from resource consumption during episodes 

of COPD exacerbations occurring during the trial period. 

▪ Variations (change between the baseline level and months 0, 3, 6, and 12, as 

well as in comparison with the placebo) in the following immunological 

parameters in the patients participating in the substudy (N = 60) and/or those 

of the induced sputum study (N = 20) (between month 0 prior to the 

administration of the vaccine and month 12):  

• Specific humoral response (concentration of serum IgG against Bactek® 

bacterial antigens and concentration of IgA in the patients’ saliva and 

induced sputum) against Bactek® antigens. 

• Specific cellular response (specific CD4+ T-cell response in PBMCs) by means 

of a CFSE assay, after stimulation with the bacterial antigens that compose 

Bactek®. 

In a subgroup of patients (n = 20) selected from the group of patients participating 

in the immunological substudy (n = 60), a genetic study consisting in an evaluation 

performed at month (M) 0 (visit 1) and month 12 following the start of the 

vaccination will be performed on samples of induced sputum to study the following: 

• mRNA and miRNA expression profiles in PBMCs. 

• Proteomics using the iTRAQ technique. 

• Phenotypic markers of leukocyte populations. 

• Neutrophil function studies: phagocytosis (Phagotest) and bacteriophage capacity 

of the neutrophils (oxidative burst). 
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• The first subgroup of subjects (N = 60) will be recruited from the HGUGM and 

HCSC hospitals. The subgroup of subjects on which the induced sputum study will 

be performed (N = 20) (selected from the group of 60 subjects described above) 

will be recruited from the HGUGM hospital.  

▪ Safety outcomes 

 Overall rate, severity, and relationship of any adverse event (AE) per 

administration and patient. 

 Assessment of local tolerability (tissular reactions in the administration 

site).  

 Changes in standard laboratory parameters (serum chemistry and 

hematology). 
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5. TRIAL DESIGN 

5.1. Description of the Primary and Secondary Outcome 

▪   Primary outcome:  

▪    The primary efficacy outcome is a decrease in the mean number of COPD 

exacerbations. A clinical diagnosis of an exacerbation according to the GOLD 

definition will be considered92; that is, an event occurring throughout the natural 

course of the disease, characterized by a change of acute onset, beyond the daily 

variability, in the patient's dyspnea, cough, and/or expectoration, which may 

require a change in the patient’s usual medication.92, 146 

▪  Secondary outcomes: 

▪    Decrease in the rate of COPD exacerbations per study group at 12 months (end of 

the trial treatment) and 6 months after the trial’s termination (follow-up).  

▪ Decrease in the severity of the COPD exacerbations. The severity of the 

exacerbations will be measured based on the consumption of healthcare 

resources (i.e., visits to the Emergency Department, hospitalizations, or 

consultations), as follows: 

➢ ICU hospitalization: 4 points. 

➢ Standard hospitalization: 3 points. 

➢ Emergency Department visit: 2 points. 

➢ Consultation involving a change in the patient’s usual treatment: 

1 point. 
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▪ Time elapsed between the start of the treatment and the first COPD exacerbation. 

▪ Use of drugs (antibiotics, corticosteroids, etc). Drug consumption will be scored as 

follows: 

➢ Use of antibiotics: 1 point. 

➢ Use of inhaled corticosteroids: 2 points. 

➢ Use of systemic corticosteroids: 3 points. 

➢ Use of oxygen therapy: 4 points. 

➢ Use of mechanical ventilation: 5 points. 

 

▪ Number of hospitalizations due to COPD exacerbations.  

▪ Days of hospitalization due to COPD exacerbations.  

▪ Number of visits to the Emergency Room.  

▪ Number of unscheduled medical consultations due to COPD exacerbations.  

▪ Health-related quality of life, as determined by an adapted version of the 

specific CAT test. 

▪ Healthcare expenditure resulting from resource consumption during episodes 

of COPD exacerbations occurring during the trial period. 

▪ Variations (change between the baseline level and months 0, 3, 6, and 12, as 

well as in comparison with the placebo) in the following immunological 

parameters in the patients participating in the immunological substudy (N = 60) 

and/or those of the subgroup of the induced sputum study (N = 20) (between 

month 0 prior to the administration of the vaccine and month 12). 
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In the case of patients participating in the IMMUNOLOGICAL SUBSTUDY 

(n = 60), changes in the below parameters will also be assessed during the 

randomization visit (visit 1) and the visits corresponding to months 3, 6, and 12:  

- The specific humoral response (concentration of serum IgG against 

Bactek® bacterial antigens and concentration of IgA against Bactek® 

antigens in the patients’ saliva) assessed using the ELISA technique. 

- The in vitro proliferative response of specific T cells (CD3+/CD4+ and 

CD3+/CD8+) after stimulation with the bacterial antigens that  

Bactek®comprises , assessed by means of CFSE staining and flow 

cytometry. 

In a subgroup of patients (n = 20) selected from the group of patients participating 

in the immunological substudy (n = 60), the following parameters will also be 

evaluated in samples of induced sputum at month 0 (visit 1) and month 12: 

- IgA response to Bactek antigens assessed using ELISA technique. 

- Proteomic studies using the iTRAQ technique. 

- Genetic micro-RNA profile.  

- Phenotypic markers of leukocyte populations. 

- Neutrophil function studies: phagocytosis (Phagotest) and 

bacteriophage capacity of neutrophils (oxidative burst). 
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▪ Safety outcomes 

 Overall rate, severity, and relationship of any adverse event per 

administration and patient. 

 Assessment of local tolerability (tissular reactions in the administration 

site).  

 Changes in standard laboratory parameters (serum chemistry and 

hematology). 

5.2. Description of the Trial Type/Design 

Prospective, multicenter, randomized, double-blind, parallel, placebo-controlled 

clinical trial. 

Phase II/III.  

Group I - The active group will receive the bacterial vaccine sublingually for 12 

months. 

Group II - The group that will receive placebo sublingually for 12 months. 

  



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 66 of 103 

5.2.1. Overview of the Trial Design, Procedures, and stages 

Table 1 

VISIT No. Baseline 1 2 3 4 5 6 

Time (months since the start of the vaccination)  0 3 6 12 15 18 

Period window 
  

±10 
days 

±10 
days 

±10 
days 

±10 
days 

±10 
days 

Informed consent X       

Inclusion/exclusion criteria X       

Demographic data (including area of residence) X       

Vital signs (BP and HR) X       

Tobacco consumption (no. of cigarettes/day x no. 
of years/20) 

X X X X X X X 

Medical history/complete examination X X X X X X X 

Exhaled CO X X X X X X X 

Hematology X   X X  X 

Serum chemistry X   X X  X 

Viral serology testing (HBV, HCV, and HIV) X    X  X 

Complete immunological evaluation X   X X  X 

Immunological substudy (N = 60)  X X X X  X 

Immunological substudy with induced sputum 
(N = 20) 

 X   X   

Spirometry X    X X X 

Recording of concomitant medication X X X X X X X 

Pregnancy test X       

Recording of healthcare resource consumption X X X X X X X 

Randomization no.  X      

No. of days of antibiotic treatment required  X X X X X X 

Subject’s visual analog scale score X X   X X X 

Investigator’s visual analog scale score X X   X X X 

Quality of life questionnaire   X X X X X X X 

Provision of the patient diary  X X X X   

Collection of the patient diary   X X X   

Delivery of the sublingual vaccine  X X X    

Collection of the sublingual vaccine   X X X   

Recording of the no. of days of hospitalization  X X X X X X 

Recording of adverse events  X X X X X X 

Recording of unscheduled visits  X X X X X X 

Recording of trial dropout/termination cause  X X X X   

Comments X X X X X X X 

CRF review X X X X X X X 
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Abbreviations: BP = blood pressure. HR = heart rate. CO = carbon monoxide. HBV = hepatitis 
B virus. HCV = hepatitis C virus. CRF = case report form. 

Duration of the Trial 

The trial is scheduled to comprise a 12-month treatment period and a 6-month 

post-immunization follow-up period (18 months total per subject). The trial shall end 

with the trial’s database lock. 

All subjects will start treatment with Bactek vs. placebo in a stable clinical 

condition.  

• The subjects shall attend study visits every 3 months and whenever they develop 

symptoms of respiratory infection. 

• They must strictly record the number of days of oral or systemic antibiotic 

treatment required until the remission of their ailment (COPD exacerbation). 

• The number of days of hospitalization required due to the severity of the clinical 

condition (COPD exacerbation both during and after the immunization [6 

months]) will be strictly recorded until the patient’s clinical symptoms resolve 

and they are discharged home in a stable clinical condition.  

• The pre- and post-immunization quality of life will be recorded using the specific 

CAT survey. 

▪ Baseline Visit (prior to the start of the treatment) 

The baseline visit can take place 1-4 weeks before the start of the treatment 

(visit 1), and the following tests will be performed that day (Table 1): 

▪ Informed consent. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 68 of 103 

▪ Inclusion and exclusion criteria. 

▪ Demographic data (including residence data). 

▪ Vital signs (body temperature [BT] and HR). 

▪ Tobacco consumption (no. of cigarettes/day x no. of years/20). 

▪ Medical history/complete examination (description of the abnormality). 

▪ Measured exhaled CO. 

▪ Collection of blood samples to perform the following tests: 

 Hematology 

 Serum chemistry 

 Viral serology testing 

 Immunological assessment  

A blood sample of each patient will be collected during the baseline visit for the 

following:  

- Determination of serum levels of IgG, IgA, and IgM. In patients with 

IgG levels <500 mg/dl or IgA levels <6 mg/dl, a determination of the IgG subclasses 

will be performed (nephelometry, Beckmann Coulter, USA) to rule out an 

immunodeficiency. 

- Serum concentration of the anti-pneumococcal and anti-tetanus 

toxoid antibodies. An in vivo response study will also be performed in patients with 

low levels of antibodies in order to rule out an immunodeficiency in antibody 
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production. 

▪ Spirometry. 

▪ Recording of concomitant medication. 

▪ Pregnancy test (for women of childbearing age). 

▪ Recording of the consumption of healthcare resources. 

▪ Subject’s visual analog scale score. 

▪ Investigator’s visual analog scale score. 

▪ Quality-of-life questionnaire. 

▪ Comments. 

▪ CRF review. 

▪  “IMMUNOLOGICAL SUBSTUDY”: variations in the below immunological 

parameters will be evaluated in a subgroup of patients (n = 60) during visit 1 

(month 0, prior to the administration of the vaccine) and at months 3, 6, and 

12:  

- The specific humoral response (concentration of serum IgG against 

Bactek® bacterial antigens and concentration of IgA against Bactek® 

antigens in the patients’ saliva) assessed using the ELISA technique. 

- The in vitro proliferative response of specific T cells (CD3+/CD4+ and 

CD3+/CD8+) after stimulation with the bacterial antigens that 

compose Bactek®, assessed by means of CFSE staining and flow 

cytometry. 
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- Phenotypic flow cytometry study of the following PBMCs: CD19+ B, 

CD3+ T, CD4+ T, and CD8+ T lymphocytes; CD56+ NK cells; monocytes 

(CD11b/CD18); and NKT (CD1d and CD161) cells. 

The below parameters will also be evaluated in samples of induced sputum at 

month 0 (visit 1) and month 12 in a subgroup of patients (n = 20) selected from 

the group of patients participating in the immunological substudy (n = 60): 

- IgA response to Bactek antigens assessed using ELISA technique. 

- Capacity for the intracellular destruction of the previously opsonized 

viable bacteria contained in Bactek®, assessed based on the number 

of colony-forming units after incubation and lysis.  

- Concentration of cytokines (TNF, IFN- γ, IL-1α, IL-1ß, IL-2, IL-4, IL-5, 

IL-6, IL-8, IL-10, IL-12, IL-13, MCP-1, MIP-1α, IL-17, and IL-22) in the 

cell-free fluid, assessed using a multiplex system. 

- Proteomics using the iTRAQ technique. 

- Phenotypic markers of leukocyte populations. 

- Neutrophil function studies: phagocytosis (Phagotest) and 

bacteriophage capacity of neutrophils (oxidative burst). 

▪ Visits During the Trial 

 First visit (month 0) 

▪ Randomization no. (only during visit 1). 

▪ Tobacco consumption (no. of cigarettes/day x no. of years/20). 

▪ Medical history/complete examination (description of the abnormality). 

▪ Measured exhaled CO. 
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▪ Blood collection for the immunological substudy. 

▪ Induced sputum collection in the case of patients included in the immunological 

substudy subgroup (N = 20). 

▪ Registration of concomitant medication. 

▪ Registration of health resource consumption. 

▪ Recording of the number of days of antibiotic treatment required. 

▪ Subject’s visual analog scale score. 

▪ Investigator’s visual analog scale score. 

▪ Quality-of-life questionnaire. 

▪ Provision of the patient diary. 

▪ Delivery of the sublingual vaccine (visit 1). 

▪ Recording of the no. of days of hospitalization. 

▪ Registration of adverse events. 

▪ Registration of unscheduled visits. 

▪ Recording of trial dropout/termination cause. 

▪ Comments. 

▪ CRF review. 

The schedule of visits and evaluations to be performed during the treatment 

period are detailed in Table 1. 
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▪  Unscheduled visits: 

Trial subjects may attend an unscheduled visit whenever they experience a 

worsening of the disease under study. 

The tests/determinations performed during these visits will be recorded in the 

case report form. 

▪ End of trial visit (see Table 1). 

5.3. Description of the Measures Taken to Minimize/Avoid Bias 

5.3.1. Randomization 

Randomization will be done in blocks of 6, using a list of random numbers 

(randomization list) generated by the Head of the Clinical Epidemiology and Clinical 

Research Methodology Unit of Health Research Institute Hospital Universitario 

Clínico San Carlos (using Random Software). 

The treatment assignment should always be carried out starting with the lowest 

number and progressing in a correlative way in increasing order. 

5.3.2. Blinding 

This is a prospective, multicenter, randomized, double-blind clinical trial comparing a 

treatment group with a placebo group. The ratio between the group receiving active 

treatment (group I) and the group receiving placebo (group II) is 1:1. 
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5.4. Description of the Trial Treatment 

5.4.1. Description of the Trial Treatment 

The trial medication consists of an investigational medicinal product and a placebo. 

All patients included in the active group (Bactek®) of this trial will receive the same 

composition of Bactek® (described below). 

▪ Investigational medicinal product: 

Polyvalent bacterial vaccine Bactek® contains different inactivated species 

(109 bacteria/ml) of bacteria that are frequently present in the respiratory 

tract: 

▪ Staphylococcus aureus  15%  

▪ Staphylococcus epidermidis  15%  

▪ Streptococcus pneumoniae  60% (containing a mixture of serotypes 

6B, 19F, 23F, 1, 3, 5, 9V, 14, and 20 in the same proportion) 

▪ Klebsiella pneumoniae 4%  

▪ Branhamella catarrhalis  3%  

▪ Haemophilus influenza  3% 

It contains the following excipients: glycerol (50%), pineapple essence (q.s 1 ml), 

sodium chloride 9 mg/ml, and water for injection (q.s. 1 ml). 
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▪ Placebo  

Identical solution to that of the investigational medicinal product, but without 

the active ingredient (bacteria). It contains glycerol (50%), pineapple essence 

(q.s. 1 ml), sodium chloride (9 mg/ml), and water for injection (q.s. 1 ml). 

5.4.2. Description of the Doses and Dosage Regimen of the Investigational Medicinal 

Product 

The Investigational Medicinal Product must be administered exclusively via the 

sublingual route. The doses shall be administered below the tongue or on the cheeks 

(oral mucosa). The vaccine must be retained at this location, without swallowing it, 

for a total of 2 minutes, and then swallowed. The doses should preferably be 

administered on an empty stomach to avoid interferences with food. 

The first dose shall be administered in the Hospital or Clinic in order to instruct the 

subject on the correct administration of the medication. The rest of the doses will be 

taken by the subject themself at home. 

The established dosage regimen consists of the administration of two daily pulses in 

the sublingual region for a total of 12 months. 

In patients diagnosed with severe COPD and who are receiving inhaled maintenance 

corticosteroid therapy (1-0-1), the investigational medicinal product must be 

administered in two sublingual puffs in the morning, on an empty stomach (before 

rinsing out the mouth with water) and two hours before the administration of the 

morning dose of the inhaled corticosteroids. 
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5.4.3. Description of the Pharmaceutical Form, Packaging, and Labeling of the 

Investigational Medicinal Product 

The Technical Director of Inmunotek, S.L. guarantees the manufacture and adequate 

quality of the Investigational Medicinal Product in accordance with Annex 13 of the 

Good Manufacturing Practices guidelines.  

The Investigational Medicinal Product will be supplied by Inmunotek, S.L. through the 

Hospital Pharmacy Department. The latter shall acknowledge receipt of the 

treatments in writing and be responsible for their correct storage and dispensing. 

Although the Investigational Medicinal Product remains stable at room temperature 

(25 °C), all supplies of this study medication should be stored in a refrigerated 

enclosure (between 2 °C and 8 °C). Access to the medication will be limited to the 

Principal Investigator, authorized members of their department, and the Pharmacy 

and/or nursing department. 

Inmunotek S.L. will store the protocols concerning the manufacture and control of 

the batches of the products manufactured for the clinical trial in the master file, 

retaining samples of each batch up to twelve months after the expiry date. 

The labeling of the samples for the clinical trial shall comply with the provisions of 

Annex 13 of the Good Manufacturing Practice guidelines for medicinal products in 

the European Union. 

▪ The labels on the secondary packaging (box) will include the following information: 

a. Sponsor’s name, address, and telephone number. 
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b. Pharmaceutical form, route of administration, and number of units.  

c. Batch number or code identifying the contents and packaging operation. 

d. Reference code allowing identification of the trial. 

e. Trial subject identification number/treatment number.  

f. Investigator’s name (if not included in points a or d). 

g. Instructions for use. 

h. “Exclusively for use in clinical trials”. 

i. Storage conditions. 

j. Expiry date in a month/year (MM/YYYY) format. 

k. “Keep out of the reach of children”. 

▪ The labels on the primary packaging (bottles) will include the following 

information: 

a. Sponsor’s name: Inmunotek. 

b. Pharmaceutical form, route of administration, and number of units.  

c. Batch number or code identifying the contents and packaging operation. 

d. Reference code allowing identification of the trial. 
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e. Trial subject identification number/treatment number.  

The investigational medicinal product will be packaged in six boxes, each containing 

2 or 3 bottles of the product, to be dispensed to each trial subject. All bottles contain 

the same concentration of the vaccine. During visit 1, the first box containing 3 bottles 

will be dispensed. During visit 2, boxes 2 and 3, both containing two bottles, will be 

dispensed and box 1 will be collected. During visit 3, boxes 4, 5, and 6, all containing 

2 bottles, will be dispensed and boxes 2 and 3 will be collected. During visit 4, boxes 

4, 5, and 6 will be collected. 

The volume of leftover medicinal product contained within the returned vials will be 

measured to allow for assessing the degree of compliance with the prescribed dosing 

of the trial medication. 

5.5. Expected Duration of the Trial. Description of the Sequence and Duration of the 

Trial Periods, Including Follow-up 

Duration of the recruitment period: approximately 5 years. The recruitment period 

will end on 31/Mar/2018. 

Total trial duration: 7 years (estimated duration). 

The trial will last a total of 18 months per subject.  

All subjects will be administered either the sublingual vaccine or a placebo for 

12 months (52 weeks). The clinical response will be recorded every 3 months up to a 

maximum of 12 months (52 weeks), as well as 3 and 6 months following treatment 

completion (6-month follow-up period without vaccination). 

5.6. Description of the Subject “Termination Criteria” and “Discontinuation Criteria” 

During the Entire Trial or Parts of It 
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The trial shall end with the trial’s database lock. 

Subjects may temporarily discontinue the treatment for 7 to 14 days in any of the 

following cases: 

• Severe or very severe COPD exacerbation. 

Acute exacerbations will be graded according to the following scale: 

1. Mild (home care with or without contact with the subject’s doctor). 

2. Moderate (requiring a visit to the Emergency Department). 

3. Severe (requiring hospitalization). 

4. Very severe (requiring intubation and mechanical ventilation). 

5.7. Investigational Medicinal Product Accounting Procedures 

Both the investigational medicinal product and the placebo will be sent to the 

Hospital's Pharmacy Service following Inmunotek’s receipt of the approval issued by 

both the CREC and the Spanish Agency of Medicines and Medical Devices. 

The trial medication must be dispensed or administered in compliance with the 

procedures described in this document. Only subjects included in the trial may 

receive the trial medication in accordance with all applicable regulatory 

requirements. 

The trial medication must be stored in a secure location until it is delivered to the trial 

subjects. 

The principal investigator, or their designated person, will be responsible for the 

accounting of the trial medication, as well as for reconciling and storing the records 
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submitted by Inmunotek. This person will document the amount of medication 

received from Inmunotek, the amount dispensed to the trial subjects, and the 

amount returned by the trial subjects. 

At the end of the trial, both the monitor and the Principal Investigator will create an 

inventory of both the unused medication and the medication returned by the trial 

subjects. This medication will be returned for its destruction to Inmunotek, S.L., as 

sponsor of the trial. 

5.8. Maintenance of the Randomization Codes and Code Unlocking Procedures 

In double-blind trials such as this one, the Investigator has a Code Unlocking 

mechanism available in case of emergency. This Code Unlocking should only be 

performed in case of emergency, whenever the Investigator needs to be aware of the 

identity of the trial drug in order to provide appropriate medical treatment or, when 

necessary, to ensure the safety of the trial participants. Inmunotek, S.L. must be 

informed immediately if a Code Unlock is executed for any subject. The reason for 

this Code Unlock must be documented on the cover or on the appropriate page of 

the CRF, along with the date and acronym of the person who unlocked the code. 

5.9. Identification of any Datum to Be Recorded Directly in the CRFs and to Be 

Considered as an Original Datum 

The visual quality-of-life scales will be completed directly in the CRF both by the 

subjects and the investigator and will be considered as source documents. 

6. Screening and Withdrawal of Trial Subjects 

A total of 180 subjects will be screened from the Pulmonology Services of Hospital 

General Universitario Gregorio Marañón, Hospital Clínico San Carlos of Madrid, 

Hospital Infanta Leonor, Hospital Universitario de Torrejón de Ardoz, Hospital 
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Universitario 12 de Octubre, Hospital Universitario La Paz, and Hospital Universitario 

de Vic. 

These screened subjects will have been diagnosed with moderate or severe COPD. 

6.1. Subject Inclusion Criteria 

Recurrent respiratory infections are usually defined as those that occur at a 

frequency of at least three episodes in one year.79, 147 The Global Strategy for the 

Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary 

Disease92 defines a COPD exacerbation as an event occurring throughout the 

natural course of the disease, characterized by a change of acute onset, beyond 

the daily variability, in the patient’s dyspnea, cough, and/or expectoration, which 

may require a change in the patient’s usual medication.92, 146 

To unify the criteria, a COPD exacerbation will be considered to be recurrent when 

it occurs at a frequency of at least three episodes in one year.79, 92, 146, 147 

In this study we will include subjects who meet the following criteria: 

▪ Subjects who have provided their written informed consent. 

▪ Subjects of both sexes. 

▪ Subjects aged between 35 and 85 years. 

▪ Subjects who are capable of complying with the dosing regimen. 

  



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 81 of 103 

▪ Subjects with a diagnosis of moderate or severe COPD according to the GOLD 

criteria.148 

 Subjects with a predicted post-bronchodilator force expiratory volume in 

the first second (FEV1) <50% (50% - 30%), with or without chronic 

symptoms (e.g., coughing or sputum production).  

▪ Subjects who have experienced at least three moderate exacerbations (i.e., those 

requiring treatment with antibiotics, systemic corticosteroids, or both, as 

prescribed by their general practitioner or pulmonologist in the standard 

consultation and/or the Emergency Department of their Clinic) or two 

exacerbations with at least one requiring hospitalization due to a COPD 

exacerbation and the other one a moderate exacerbation occurred within the last 

year. 

▪ Subjects who have not changed their medication for the maintenance treatment 

of COPD within the past 6 months. 

▪ Subjects with an accumulated consumption of ten or more pack-years. The 

subjects may or may not be active smokers. 

▪ The subjects included in the trial must live in the Autonomous Community of 

Madrid throughout the study period (September to May).  

▪ Subjects included in the trial may have been vaccinated with pneumococcal 

polysaccharide vaccine at least 4 weeks before starting the administration of 

Bactek®. 

▪ Women of childbearing age must use an approved method of contraception (oral, 

vaginal, transdermal, intrauterine device [IUD], etc. or barrier methods) and 

obtain a negative result in the urine pregnancy test performed during the 

screening visit. 

6.2. Subject Exclusion Criteria 
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▪ Subjects outside the allowed age range. 

▪ Subjects who are unable to cooperate and/or have a severe psychiatric disorder. 

▪ Women who are pregnant, breastfeeding, expect to become pregnant during the 

study (including assisted reproduction), or who refuse to use contraceptives 

during the study (including barrier methods). Women who become pregnant 

during the clinical trial will have to discontinue their participation in it. 

▪ Subjects who have participated in a study or clinical trial with an investigational 

product within the 3 months preceding their inclusion in this study. 

▪ Subjects diagnosed with asthma based on the guidelines of the American Thoracic 

Society and the European Respiratory Society. If the investigators are unable to 

differentiate between COPD and asthma after applying the criteria listed in the 

following table, a bronchodilator test with inhaled salbutamol must be performed, 

excluding those subjects with FEV1 changes >400 ml. 

Medical History COPD ASTHMA 

Smoker or ex-smoker Almost all Possible 

Onset of symptoms <35 years Rare Common 

Chronic productive cough Common Uncommon 

Dyspnea Persistent and progressive Variable 

Waking up in the middle of the night 

with dyspnea and wheezing noises 

Uncommon Common 

Significant daytime or daily 

symptomatology changes 

Uncommon Common 

▪ Subjects with a diagnosis other than COPD that causes them to have an unstable 

condition or a life expectancy <3 years. 
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▪ Subjects who experienced a COPD exacerbation within 4 weeks prior to the start 

of the trial. 

▪ Subjects with moderate COPD who required treatment with inhaled 

corticosteroids in the last 4 weeks. 

▪ Subjects with moderate COPD who received systemic corticosteroids (orally, 

intramuscularly, or intravenously) in the last 4 weeks. 

▪ Subjects diagnosed with a Primary (European Society for Immunodeficiencies 

[ESID] guidelines) or Secondary Immunodeficiency within the 12 months 

preceding their inclusion in the clinical trial or the trial’s baseline visit. 

▪ Subjects diagnosed with a chronic lymphoproliferative disease.  

▪ Subjects diagnosed with a chronic infectious disease (tuberculosis [TB], HCV, HIV, 

or HBV). 

▪ Subjects with chronic heart disease, arrhythmias, or episodes of arrhythmia 

secondary to the use of bronchodilators. 

▪ Subjects diagnosed with COPD and chronic colonization by Pseudomonas 

aeruginosa. 

▪ Subjects with COPD and bronchiectasis diagnosed by CT imaging before the age 

of 40. 

▪ Subjects diagnosed with very severe COPD according to the GOLD classification. 

▪ Subjects requiring home oxygen therapy or non-invasive mechanical ventilation. 

▪ Subjects with a history of hypersensitivity to any of the vaccine’s components. 

▪ Subjects receiving immunosuppressive treatment with: azathioprine, 
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methotrexate, ciclosporin, cyclophosphamide, tacrolimus, antimalarial drugs, or 

gold salts. 

▪ Subjects who have been treated with monoclonal antibodies such as rituximab or 

TNF-alpha inhibitors in the last 6 months. 

▪ Subjects receiving chronic treatment with azithromycin or inhaled antibiotics 

(tobramycin or colistin). 

6.3. Subject Withdrawal Criteria and Procedures 

6.3.1. When and How to Withdraw Subjects from the Trial/Investigational Product 

Any subject who has signed the informed consent and been assigned a randomization 

number will be considered a participant in the trial. 

In the Informed Consent form, the subjects will be informed that they have the right 

to abandon the trial at any time without having to give any explanation and without 

any prejudice to them. This case will be considered as a voluntary dropout. In this 

event, the investigator must determine which of the following reasons is the main 

cause of such dropout: 

▪ Any adverse event for which the investigator would not have deemed it necessary 

for the patient to abandon the trial. 

▪ A concomitant disease. 

▪ Withdrawal of the consent. 

▪ Other causes. 
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Subjects who are withdrawn from the trial at the Investigator’s discretion will be 

considered withdrawals. A withdrawal from the trial may be caused by any of the 

following circumstances: 

▪ Treatment with a forbidden medication, as defined in this protocol. 

▪ Deviation from the protocol, violation of the inclusion/exclusion criteria, or 

deviation from the treatment plan specified in this protocol (e.g., incorrect 

administration of the study medication or failure to attend the trial assessments). 

▪ Pregnancy. 

▪ If the Investigator deems that the subject’s continued participation in the trial 

could be detrimental to their well-being. 

▪ Intolerable adverse events at the investigator’s and/or the subject’s discretion. 

▪ Poor compliance with the protocol or lack of treatment adherence. 

The cause of the subject's dropout or withdrawal from the trial and the date on which 

it took place will be recorded in the CRF and the subject’s medical record. In the event 

that the investigator recorded more than one cause for such dropout or withdrawal, 

they shall indicate which one was the main cause.  

All cases of trial dropout caused by an adverse event shall be immediately notified to 

Inmunotek S.L, as the trial sponsor. 

Any subject who drops out or is withdrawn from the trial before receiving the 

investigational medicinal product or the placebo will be considered a “screening 

failure”. 

6.3.2. Type of Data that will be Collected from the Withdrawn Subjects 
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All subjects who abandon the trial, regardless the cause, will be included in the 

statistical evaluation of the trial results, and the total number of withdrawals, the 

different causes of such withdrawals, and the moment they occurred in relation to 

the trial period must be recorded in detail. 

No data will be collected for the statistical analysis from subjects considered to be 

screening failures. 

6.3.3. Whether and How Subjects are to be Replaced 

For the purposes of assessing the efficacy of the treatments under study, subjects 

whose cause of withdrawal is not related to any aspect of this trial (disease, 

medication, etc.) and whose withdrawal occurs before the expected six-month 

assessment, must be replaced. 

6.3.4. Follow-up of Dropouts/Withdrawn Subjects 

No follow-up will be carried out in the event of voluntary dropouts. 

If the withdrawal is due to pregnancy, the subject will be followed to evaluate the 

outcome of the pregnancy (also including its early termination), and information 

about the mother's and child's condition will be sent to Inmunotek, S.L. The child will 

be followed for up to eight weeks after the delivery. 

All cases of trial dropout caused by an adverse event shall be immediately notified to 

Inmunotek S.L, as the trial sponsor, who will follow the event according to the current 

legal regulations. 
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7. TREATMENT OF SUBJECTS 

7.1. Treatment to be Administered, Including the Name of All Products and Doses 

7.1.1. Treatments and Doses to be Administered 

This trial will be performed with two parallel groups in a 1:1 ratio. Each group will 

receive one type of treatment. 

Group I will receive an active treatment consisting of a bacterial vaccine administered 

sublingually. 

Group II will receive a placebo as treatment. 

7.1.2. Treatment Administration Schedule 

The first dose of the treatment will be administered in the Hospital or the Clinic during 

visit one of the trial. The rest of the doses will be administered by the subject themself 

at home. The treatment will last 12 months per subject. 

The treatment will consist in a total of 13 bottles that will be dispensed to each trial 

subject: 

The investigational medicinal product will be provided in six boxes, each containing 

2 or 3 bottles of the product, to be dispensed to each trial subject. All bottles contain 

the same concentration of the vaccine. 

During visit 1, the first box containing 3 bottles will be dispensed. 

During visit 2, boxes 2 and 3, both containing two bottles, will be dispensed and box 

1 will be collected. 
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During visit 3, boxes 4, 5, and 6, all containing 2 bottles, will be dispensed and boxes 

2 and 3 will be collected. 

During visit 4, boxes 4, 5, and 6 will be collected. 

7.1.3. Route/Mode of Administration of the Treatments to be Administered 

The trial medication must be administered exclusively via the oral route 

(sublingually). The doses shall be administered below the tongue or on the cheeks. 

The vaccine must be held at this location, without swallowing it, for a total of 

2 minutes, and then swallowed. The doses should preferably be administered on an 

empty stomach. 

The first dose shall be administered in the Hospital or the Clinic in order to instruct 

the subject on the correct administration of the medication. The rest of the doses will 

be administered by the subject themself at home. 

7.1.4. Treatment Periods, Including the Follow-up Period  

The treatment and follow-up periods will jointly last 18 months (12 months of 

treatment and 6 months of post-vaccination follow-up without Bactek®). 

7.2.  Medication/Treatments Permitted (Including Rescue Medication) and Not 

Permitted Before and/or During the Trial 

Permitted medication: 

• All investigators agree to follow the COPD treatment guidelines as recommended by 

the GOLD143 and that all subjects will be treated in the same way.  

• Annual flu vaccine. 
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• Pneumococcal polysaccharide vaccine (>4 weeks before starting treatment with 

Bactek®). 

7.3. Procedures for Monitoring Subject Compliance 

The first sublingual dose will be administered in the Hospital, whereas the rest of the doses 

will be administered in the subjects’ home. 

In order to monitor treatment compliance, the subjects must: 

▪ Complete and submit the medication log sheets provided to them. 

▪ Attend the visits scheduled both for assessments and to dispense and collect the 

corresponding medication. 

▪ Return the medication that they received during the previous visit.  

To evaluate the degree of compliance with the prescribed dosing of the trial medication, 

the sponsor (Inmunotek, S.L.) will measure the volume of medication leftover in the vials 

that it will receive during each scheduled visit. 
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8. EFFICACY ASSESSMENT 

8.1. Specification of Efficacy Parameters 

▪  Primary outcome: the number of COPD exacerbations due to infectious episodes 

diagnosed by the clinician in charge. 

▪  Secondary outcomes: 

▪ Rate of COPD exacerbations per patient included in the study. 

▪ Decrease in the severity of the COPD exacerbations.  

▪ Time elapsed between the start of the treatment and the first COPD 

exacerbation.  

▪ Use of drugs (antibiotics, corticosteroids, etc). 

▪ Number of medical consultations due to COPD exacerbations.  

▪ Number of hospitalizations due to COPD exacerbations.  

▪ Days of hospitalization due to COPD exacerbations.  

▪ Number of visits to the Emergency Department resulting or not in 

hospitalization. 

▪ Health-related quality of life, as determined by an adapted version of the 

specific CAT test. 

▪ Ratio between the number of COPD exacerbations and the healthcare 

expenditure resulting from resource consumption during episodes of COPD 

exacerbations occurring during the trial period. 
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▪ Variations (change between the baseline level and months 0, 3, 6, and 12, as 

well as in comparison with the placebo) in the immunological parameters 

described in page 63. 

▪ Safety outcomes: 

 Overall rate, severity, and relationship of any adverse event per 

administration and patient. 

 Assessment of local tolerability (tissular reactions in the administration 

site).  

 Changes in standard laboratory parameters (serum chemistry and 

hematology). 

8.2. Methods Used to Assess, Record, and Analyze the Efficacy Parameters 

From the beginning of the trial, the subjects shall attend five scheduled visits (baseline visit, 

three follow-up visits, and the end of trial visit) with the study physician and unscheduled 

visits whenever their clinical condition warrants it. 

During the baseline visit, the study doctor will conduct a detailed clinical interview during 

which the following will be recorded and performed: 

- Screening of patients meeting the inclusion criteria. 

- Signing of the informed consent form by the patient and the investigator. 

- Collection of demographic data and ensuring that the patient will reside in the 

Autonomous Community of Madrid throughout the study period (September to May). 

- Measurement and recording of vital signs (BP and HR). 

- Collection of tobacco consumption data using the following formula: no. of cigarettes/day 

x no. of years/20 (baseline visit and visits 1, 2, 3, and 4). 
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- Testing for exhaled CO  measure (all visits). 

- Detailed medical history and general examination of the patient will be conducted, 

recording the data in the CRF (baseline visit and visits 1, 2, 3, and 4). 

- Female subjects included in the study must provide a urine sample (first morning void) on 

which a pregnancy test will be performed based on a qualitative one-step chromatographic 

immunoassay (Acon) determining the presence of beta-human chorionic gonadotropin 

(beta-HCG). Subjects with a positive pregnancy test will not be included in the trial. 

- Collection of blood from each subject (baseline visit, month 6, month 12, and end of trial 

visit at month 18) and analysis of the following parameters: 

• Complete blood count (flow cytometry). 

• Blood biochemistry, including basal blood glucose levels and liver 

function tests (enzymatic methods). 

• Viral serology testing: HCV, HBV, and HIV (ELISA serology). 

• General immunological parameters. 

- All patients included in this trial will undergo a spirometry test during the baseline and 

end of trial visits (visits 4, at 12, 15, and 18 months from the start of the vaccination). 

Spirometry testing will be performed using the spirometer according to the protocol of the 

Respiratory Function Tests Unit of all hospitals participating in the trial. 
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- Any concomitant medication will be recorded in the CRF during all visits. 

- The healthcare resources consumption will be recorded during all visits using the CRF. 

- The number of days of antibiotic treatment required will be recorded during visits 1-4 

using the CRF. 

- A visual analog scale will be scored by the subjects during all visits and the result will be 

recorded in the CRF. 

- A visual analog scale will be scored by the investigator during all visits and the result will 

be recorded in the CRF. 

- The CAT Quality-of-Life Questionnaire will be completed during all visits. 

- The Patient Diary will be provided during visits 1-4.  

- The Patient Diary will be collected during visits 2-4. 

- The sublingual vaccine will be dispensed during visits 1-3. 

- The sublingual vaccine will be collected during visits 2-4. 

- The number of days of hospitalization due to a COPD exacerbation will be recorded during 

visits 1-4.  

- The CRF will be used for this purpose. 

- The adverse events occurred during the trial will be recorded during visits 1-4. The CRF 

will be used for this purpose. 
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- Any unscheduled visit required due to COPD exacerbations will be recorded during visits 

1-4.  

- The CRF and CRF of unscheduled visits will be used for this purpose. 

- The patients who dropped out from the trial during its course and the cause for the 

dropout will be recorded during visits 1-4. The CRF will be used for this purpose. 

- Any observation deemed appropriate about any aspect of the trial will be recorded in the 

CRF during all visits. 

- The trial monitor will review the CRF during all visits. 

9. SAFETY ASSESSMENT 

9.1. Specification of Safety Parameters 

All adverse events occurring during the course of the trial shall be recorded and assessed 

in order to evaluate the safety. They will be analyzed thoroughly, both during scheduled 

controls and whenever a subject notifies an abnormal incident. Exacerbations of COPD will 

not be considered Adverse Events because they constitute events that are to be expected 

within the course of the disease and their quantification is the primary objective of this 

trial. 

Adverse events spontaneously manifested by a subject throughout the entire trial should 

also be recorded, always avoiding questions that might guide the subject’s response. 
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Severity Assessment Definitions: 

Mild:  Transient symptoms that do not affect the subject’s daily activities. 

Moderate: Evident symptoms that have a moderate impact on the subject’s daily 

activities. 

Severe:  Symptoms that have a considerable impact on the subject’s daily 

activities.  

All adverse events, both severe and non-severe, will be recorded in the corresponding 

section of the case report form. 

 

Causal Relationship with the Investigational Medicinal Product 

Probable: There are sufficient reasons and documentation to assume the 

existence of a causal relationship. 

Possible:  A causal relationship is conceivable and cannot be ruled out. 

Unlikely: The event is most likely related to an etiology other than the 

investigational medicinal product. 

9.2. Methods and Schedule Used to Assess, Record, and Analyze the Safety Parameters 

Definitions: 

• Adverse Event (AE): any untoward health occurrence in a Subject or a clinical 

trial subject treated with a medication and which does not necessarily have a 

causal relationship with the treatment. Exacerbations of COPD will not be 

considered Adverse Events because they constitute events that are to be 

expected within the course of the disease and their quantification is the primary 

objective of this trial. 

• Adverse Reaction (AR):  any unintended and harmful response to an 

investigational medicinal product, regardless of the dose administered. 
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• Serious Adverse Event (SAE): 

Any adverse event that, at any dose: 

­ Leads to death. 

­ Is life-threatening for the subject (term “life-threatening” included in the 

definition of SAE refers to the fact that the Subject is at a risk of dying as a result 

of the event but not that, had the event been more intense, it could have 

caused the Subject's death). 

­ Results in the hospitalization or prolongation of an existing hospitalization. 

­ Causes a permanent or significant disability or incapacity. 

­ Results in a congenital anomaly or birth defect. 

­ Involves the transmission of any infectious agent (through the medicinal 

product). 

The investigator shall rely on their own medical judgment to determine whether 

an Adverse Event is serious in other situations. Major medical events that, 

despite not posing an immediate risk of death or not resulting in death or 

hospitalization, may endanger the subject or require intervention to prevent one 

of the other outcomes listed in the above definition, should also be considered 

serious. 

• Suspected Unexpected Serious Adverse Reaction (SUSAR): an adverse reaction 

whose nature or seriousness is not consistent with the product information (e.g., 

the investigator's brochure in the case of an investigational medicinal product 

not authorized for marketing or a summary of product characteristics in the case 

of an authorized medicinal product). 

Adverse reactions can be classified into: 
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• Local reactions 

Those appearing in the administration site. They may manifest as a mild burning, 

swelling, or itchy sensation in the oropharyngeal region. Gastrointestinal 

discomfort may develop in some cases. The onset of local reactions does not 

imply that the dosing schedule should be discontinued or changed. Their 

presence should be carefully assessed. 

• Systemic reactions 

Those appearing in parts of the body other than the administration site. The 

severity of these adverse reactions shall be scored according to the following 

grading system149: 

Grade 1: Transient, mild systemic reaction or mild discomfort (<48 hours) not 

requiring medical intervention nor therapy. 

Grade 2: Moderate systemic reaction leading to a moderate limitation in the 

subject’s activity and requiring barely any medical intervention or 

therapy. 

Grade 3: Severe systemic reaction leading to a severe limitation in the subject’s 

activity and requiring some sort of medical therapy/care, and, 

potentially, hospitalization. 

Grade 4: Life-threatening reaction leading to an extreme limitation in the 

subject’s activity and requiring medical therapy and intervention and, 

probably, hospitalization or palliative care. 
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Adverse events, broken down by severity and intensity, will be summarized using the 

MedDRA dictionary, by treatment group, system organ class, and preferred term, 

indicating the number of subjects per treatment group, the number and frequency 

of subjects reporting the event, and the number of events. 

9.3. Procedures for Recording and Reporting Adverse Events and Intercurrent Diseases, 

and for Submitting their Reports 

All events meeting the definition of an adverse event should be collected and 

recorded between the start of the first trial-related activity (after the subject’s 

signature of the informed consent) and the end of the post-treatment follow-up 

period required by the protocol. Subjects will be questioned whether they noticed 

any adverse event during each visit to the site. All adverse events, whether observed 

by the investigator or reported by a subject, should be recorded in the corresponding 

section of the case report form and evaluated by the investigator. 

The minimum information to be specified shall be the description, severity, duration, 

temporal sequence, and method of detection of the adverse event. The treatment 

administered to manage the event must also be specified. 

The investigator shall immediately report all serious adverse events and/or suspected 

unexpected serious adverse events (SUSARs), regardless of their relation to the 

investigational medicinal product, by telephone (607 600 638) or fax (916 639 732), 

to the staff of Inmunotek’s Medical Department (always within the first 24 hours of 

their onset). The initial and follow-up reports shall identify the trial subjects by a 

unique identification code assigned to each one of them. 
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The regulations in force will be followed when issuing the safety information notification 

to the Health Authorities, the Research Ethics Committees, and the investigators. 

If a suspected unexpected serious adverse reaction occurs within the context of a 

double-blind clinical trial, the treatment code of the particular subject must be disclosed 

for reporting purposes. Whenever possible, blinding should be maintained for the 

investigator and the persons responsible for the analysis and interpretation of the results, 

as well as for drafting the study conclusions. 

9.4. Type and Duration of the Follow-up of Subjects After an Adverse Event 

9.4.1. Follow-Up of Non-Serious AEs 

All non-serious adverse events of severe intensity and possibly or probably related to the 

investigational product should be followed until the subject has recovered and all concerns 

have been resolved. 

Cases of chronic conditions: 

No follow-up is required until the “recovered” status is reached. Once the subject has 

completed the trial, these cases may be closed with a result category of “recovering” or 

“not recovered”.  

All other non-serious AEs must be followed until the outcome of the event is “recovering” 

(for chronic conditions) or “recovered”, or until the end of the post-treatment follow-up 

period set out in the protocol, whichever comes first, and until all concerns related to the 

AEs have been resolved. 
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9.4.2. Follow-Up of Serious AEs 

All adverse events classified as serious (SAEs) must be followed until the outcome of the 

event is “recovered”, “recovered with sequelae”, or “death”, and until all concerns have 

been resolved. 

The investigator must send the SAE follow-up information to Inmunotek, S.L., as the trial 

sponsor, within 5 days of obtaining the follow-up information. 

10. STATISTICS 

10.1. Description of the Statistical Methods to be Used, Including the Schedule of any 

Planned Interim Analysis 

The study analysis will be performed after the database lock. The intention-to-treat (ITT) 

population will be composed of subjects who took at least one dose of the trial medication. 

The analysis will be performed on both the ITT and per-protocol populations. 

The randomization will be evaluated by comparing the baseline variables (month 0) in both 

study groups according to the Consolidated Standards of Reporting Trials (CONSORT) due 

to their clinical relevance. Qualitative variables will be reported together with their 

frequency distribution, and quantitative variables will be reported together with their 

mean and standard deviation, or, in case of asymmetry, with their median and interquartile 

range. If confounding is detected, the effects will be adjusted with the potentially 

confounding variables using the appropriate model adjustments. 

The following variables will be analyzed to determine whether they follow a normal 

distribution: number of exacerbations, duration of the episodes, need for antibiotic 

therapy, number of hospital admissions, duration of the hospital admissions, 

immunological outcomes described in the trial design (page 67), quality of life, and direct 

costs.   
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These variables will be described together with their mean and standard deviation, or, in 

case of asymmetry, with their median and interquartile range. Differences between the 

means will be analyzed using Student’s T test in the case of variables with a normal 

distribution and Mood’s median test in the case of variables without a normal distribution. 

The absolute effect (difference in estimators) and its precision will be estimated with a 95% 

confidence interval (CI) in all cases. 

The rate of exacerbations per patient and the severity of these exacerbations will be 

compared using the chi-square test or Fisher’s exact test. The relative risks will be 

estimated together with their 95% CI. The number needed to treat (NNT) or number of 

events prevented per treatment will be estimated. 

The rate of episodes occurred over time will be calculated, and the hazards ratio (HR) will 

be estimated together with its 95% CI following a Cox proportional-hazards model. The NNT 

(number of patients that need to be treated to avoid an event) will also be estimated. 

To compare the change in the immunological variables described in the trial design 

(page 67) at 0, 3, 6, 12, and 18 months, an analysis of covariance will be performed, 

estimating the mean difference over time in both study groups. 

The cost-benefit ratios in the study groups will be estimated together with their 95% CI, 

and compared using non-parametric tests. 

The safety variables will be compared using the chi-square test in the case of qualitative 

variables or Student’s T test in the case of quantitative variables whenever they meet 

parametric assumptions, or using non-parametric test in the opposite case. 

The statistical software that will be used is STATA 11. 
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10.2. Number of Anticipated Subjects and Rationale. Calculation Method Used for 

Determining the Sample Size and Data Used for Such Purpose 

The calculation of the sample size is based on the efficacy measured based on the 

decrease in the number of episodes of COPD exacerbations during the 12-month 

treatment period of the trial per subject. 

The ratio of subjects to be distributed among the active treatment and placebo 

groups will be 1:1. 

We estimate that subjects from group I (active treatment with the bacterial vaccine) 

will achieve a 60% decrease in their number of COPD exacerbations compared with a 

30% decrease among those of group II (placebo). With an alpha error of 0.05 and a 

beta error of 0.2, and assuming a dropout rate of 20-25%, the number of subjects to 

be recruited would be 90 per study group, with an overall total of 180 trial subjects. 

10.3. Significance Level to be Used 

The significance level for the efficacy assessment will be 0.05 for a type I error (α) and 

0.2 for a type II error (β). 

10.4. Trial Termination Criteria 

The trial shall be considered completed when the last recruited subject completes 

the last trial visit. 

10.5. Procedures to Justify Missing, Unusual, or False Data  

Prior to the inclusion of the first patient in the trial, the trial monitor will carry out an 

initiation visit to the site. During this visit, trial investigators will receive training on 

Good Clinical Practice standards, procedures specific to the trial protocol, and the 

proper and correct completion of the CRF. 
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The first trial monitoring visit is planned to take place as soon as the first patient has 

been included in the trial. The monitor assigned by Inmunotek, S.L. will regularly visit 

the site during the course of the clinical trial. Each and every one of the trial CRFs are 

expected to be monitored in order to prevent data loss, identify unusual data, and 

detect the presence of false data. 

In the event of missing data, these will be corrected during the database lock with 

the last observation carried forward (LOCF) technique, which involves carrying over 

the last available data to maintain the ITT. 

10.6. Procedures for Reporting any Deviation from the Original Statistical Plan 

The regulations in force will be followed when reporting information on any deviation 

from the original statistical plan. 

The final report shall include a description of the deviations from the statistical plan 

that occurred during the course of the trial. 

10.7. Selection of Subjects to be Included in the Analysis 

Recruited subjects: subjects signing the informed consent, meeting the selection 

criteria, and assigned a treatment number. 

Safety analysis population: randomized subjects who have taken at least one dose. 

Per-protocol efficacy analysis population: randomized subjects completing the 

50-week efficacy assessment period and adequately complying with the protocol. 

These subjects will be assigned to the actual treatment group.  

Any significant deviation from the treatment schedule will result in an exclusion from 

the “per-protocol” dataset. More detailed information can be found in the Statistical 

Analysis Plan (SAP). 
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Intention-to-treat analysis population: all randomized subjects who have taken at 

least one dose and have been subjected to the week 25 assessment. These subjects 

will be assigned to the corresponding treatment group. 

The medical history and demographic data will be described in the intention-to-treat 

population per treatment group.  

11. DIRECT ACCESS TO THE SOURCE DATA/DOCUMENTS 

Source documents are defined as all original documents, data, and records (e.g., 

medical records, clinical and administrative charts, laboratory reports, subject diaries 

or assessment questionnaires, pharmacy dispensing records, data recorded by 

computerized tools, copies or transcriptions certified after being verified as exact 

copies, x-rays, subject files, and records stored at the pharmacy, laboratories, and the 

medico-technical departments involved in the clinical trial). 

Both the principal investigator and the associate investigators will allow the trial 

monitors to inspect the source documents and case report forms when requested 

throughout the course of the trial. 

The investigator must also enable access to the source data/documents in the 

following cases: 

• In the event that Inmunotek wishes to perform an audit of the Clinical Trial. 
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• In the event that the Competent Authorities wish to perform a Clinical Trial 

Inspection as part of the process of confirming the validity of the trial conduct 

and the integrity of the collected data. 

• In the event that the CRECs involved wish to check the Trial’s progress. 

During the process of obtaining the subject’s informed consent, the principal 

investigator or associate investigators will request the subject's consent in writing to 

have direct access to their data. The subject’s acceptance to participate in the trial 

also grants their permission to examine, analyze, verify, and reproduce any records 

and medical reports that may be relevant for the trial’s assessment. Any party (e.g., 

national and international Regulatory Authorities, trial monitors, and auditors) 

granted direct access to this information must take all reasonable precautions within 

the limits of the applicable legal requirements to maintain the confidentiality of the 

subjects’ identities and of the information patented by the sponsor. 

12. QUALITY CONTROL AND ASSURANCE 

Inmunotek, as the trial sponsor, is responsible for implementing and maintaining the 

trial's quality assurance and control systems through updated Standard Operating 

Procedures and the correct monitoring of the Clinical Trial. 

To ensure the trial’s quality, Inmunotek, through the trial monitor, will verify that: 

• The source documents and other trial records are accurate, complete, updated, 

and correctly filed.  
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• The data required by the protocol are accurately reported in the CRFs and are 

consistent with the source data. 

• That both the principal investigator and the associate investigators follow the 

approved protocol and amendments, if any. 

• That the written informed consent was obtained prior to each subject's 

participation in the trial. 

• That the investigator and trial staff are performing the specified trial functions 

as set out in the protocol and have not delegated these functions to 

unauthorized individuals. 

• That the investigator is only recruiting subjects who meet the selection criteria. 

• That all doses and/or any treatment changes are well documented for each of 

the trial subjects. 

• That the adverse events, concomitant treatments, and intercurrent illnesses 

are being reported in the CRFs in accordance with the provisions of the 

protocol. 

• That the visits, tests, and examinations that the subjects failed to complete are 

clearly reported as such in the CRFs. 

• That all withdrawals and dropouts of the subjects included in the trial are 

reported and justified in the CRFs. 

• That all adverse events have been reported appropriately within the time 

frames established by the GCP guidelines, the protocol, the CREC, the sponsor, 

and the applicable legal regulations. 

• That the investigator is retaining all essential documents.  

• That the investigator has been informed of any deviation from the protocol, the 

Standard Operating Procedures, the Good Clinical Practices guidelines, and the 
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applicable regulations, and that the necessary measures have been applied to 

prevent recurrences of the deviations detected. 

13. ETHICAL ASPECTS RELATED TO THE TRIAL 

All parties involved in this trial undertake to strictly observe the Good Clinical Practice 

guidelines and the ethical considerations set forth by the current Spanish Legislation 

governing clinical trials, as well as the corresponding recommendations derived from 

the European Legislation, as specified in point 3.7 of this protocol. 

To ensure the subjects’ rights, the Principal Investigator or the associate investigators 

will explain the trial’s objectives and requirements, the nature of the medicinal 

product under study, and its possible side effects, in a language understandable to 

the Subject, in the Subject information sheet. The information to be provided 

includes: a description of the trial objectives, the methodology to be used, the type 

of treatment, the benefits that the Subject may obtain from the treatment, the risks 

to which they may be exposed, and the right to withdraw from the trial if they wish 

to do so. 

All subjects must provide their written informed consent before being included in the 

trial. The informed consent forms shall be stored by the investigator in the trial file 

during the course of the trial and thereafter for the time stipulated by the legislation 

in force (at least 15 years). 

The research staff will ensure that the relevant consent form is completed according 

to the subject’s age. 

14. DATA PROCESSING AND FILING 

Inmunotek, S.L. will provide the CRFs that must be fully completed and legible. Any 

omission of data must be justified in all cases. The member of the research team 

responsible for making corrections in the cited forms must write their initials and the 

date on which the correction was made in the location of the amendment. 
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The investigator shall submit a list with the signature and handwritten initials of each 

of the collaborators authorized to make data entries or changes in the case report 

forms. If any modification is made throughout the course of the study, an updated 

list of authorized signatures must be provided. 

Subject data recorded in the CRFs during the course of the trial must be documented 

in an anonymous manner, exclusively identifying the subject by their assigned 

number. If the subject needs to be identified due to exceptional safety reasons or by 

indication of the Regulatory Authorities, the investigator will be obliged to maintain 

the confidentiality of such information. 

The investigator must retain the original documents for each trial subject comprising 

all demographic and medical information, including laboratory data, and keep a copy 

of the signed informed consent form. All information recorded in the CRFs must be 

traceable to the original documents stored in the subject's file. Data without an 

original written or electronic record will be defined before the start of the trial and 

directly recorded in the CRFs, where they will be documented as original data. 

The investigator must safeguard and maintain the essential documents defined by 

the ICH guidelines, the Good Clinical Practice guidelines, and the local regulations for 

at least 15 years following the trial’s termination or completion. The Subjects’ 

medical records and other original data will be retained for the maximum time 

permitted by the hospital. To this end, the sponsor shall provide the investigator with 

a file, which the investigator must update as often as necessary. 

The investigator's file must be accessible during monitoring visits, and in case of an 

audit and/or inspection. 

Inmunotek, S.L. is responsible for the updated master file of all documentation 

relating to the trial and must keep all this information during the entire shelf life of 

the medicinal product. Any change in the data ownership must be documented. In all 

cases, the documents must be made available to the competent authorities if so 

requested by them. Once the trial period has ended for each subject, the trial monitor 

will collect their case report form, which they will subsequently review, recording any 
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discrepancy, concern, or comment about it in a separate document. The monitor shall 

discuss this list of discrepancies with the investigator in order to correct the 

corresponding data in the case report form. Any corrections resulting from this 

discussion must be made by the authorized research staff. Neither the trial monitor 

nor any delegate of Inmunotek, S.L. is authorized to enter data or make corrections 

in the case report forms. 

Upon completion of this review, the data corresponding to all the subjects included 

in the trial will be computerized, using a double data entry system, for their 

subsequent statistical analysis. Once processed, the original forms will be filed 

together with all relevant trial documentation in the Medical Department of 

Inmunotek, S.L. This file will be clearly identified in case its review or audit is required. 

15. FINANCING AND INSURANCE 

Inmunotek, S.L. has taken out a Civil Liability insurance policy in accordance with the 

current legislation. 

16. PUBLICATION POLICY 

The results or conclusions derived from this trial shall preferably be disclosed in 

scientific publications referencing the corresponding Ethics Committee. The 

anonymity of the subjects participating in the trial shall be maintained at all times.  
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The partial or full publication or disclosure of the data or conclusions obtained from 

the clinical trial will be performed by mutual agreement between the investigator 

and Inmunotek, S.L. If the Trial Sponsor fails to do so within one year, the 

investigators will be free to publish the results obtained in the trial. 
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N/A 

18. REFERENCES 

 

1. Miravitlles M, Soriano JB, Garcia-Rio F, Munoz L, Duran-Tauleria E, Sanchez G, et al. 
Prevalence of COPD in Spain: impact of undiagnosed COPD on quality of life and daily life 
activities. Thorax. 2009;64(10):863-8. 

2. Lindberg A, Eriksson B, Larsson LG, Ronmark E, Sandstrom T, Lundback B. Seven-year 
cumulative incidence of COPD in an age-stratified general population sample. Chest. 
2006;129(4):879-85. 

3. Jemal A, Ward E, Hao Y, Thun M. Trends in the leading causes of death in the United 
States, 1970-2002. JAMA. 2005;294(10):1255-9. 

4. De Magistris MT. Mucosal delivery of vaccine antigens and its advantages in pediatrics. 
Adv Drug Deliv Rev. 2006;58(1):52-67. 

5. The world health report 2008 - primary health care (now more than ever). Geneva: World 
Health Organization, 2008. 

6. Mannino DM, Homa DM, Akinbami LJ, Ford ES, Redd SC. Chronic obstructive pulmonary 
disease surveillance--United States, 1971-2000. MMWR Surveill Summ. 2002;51(6):1-16. 

7. Sobradillo Peña V, Miravitlles M, Gabriel R, Jiménez-Ruiz CA, Villasante C, Masa JF, et al. 
Geographic variations in prevalence and underdiagnosis of COPD: results of the IBERPOC 
multicentre epidemiological study. Chest. 2000;118(4):981-9. 

8. Álvarez-Sala J, Cimas E, Masa J, Miravitlles M, Molina J, Naberan K, et al. 
[Recommendations for the care of the patient with chronic obstructive pulmonary disease]. Arch 
Bronconeumol. 2001;37(7):269-78. 

9. Siafakas NM. Preventing exacerbations of COPD--advice from Hippocrates. N Engl J Med. 
2011;365(8):753-4. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 111 of 103 

10. Felmingham D, Feldman C, Hryniewicz W, Klugman K, Kohno S, Low DE, et al. Surveillance 
of resistance in bacteria causing community-acquired respiratory tract infections. Clin Microbiol 
Infect. 2002;8 Suppl 2:12-42. 

11. Acute respiratory infections: the forgotten pandemic. Bull World Health Organ. 
1998;76(1):101-3, 5-7. 

12. Wedzicha JA, Wilkinson T. Impact of chronic obstructive pulmonary disease exacerbations 
on patients and payers. Proc Am Thorac Soc. 2006;3(3):218-21. 

13. Llor C, Molina J, Naberan K, Cots JM, Ros F, Miravitlles M. Exacerbations worsen the 
quality of life of chronic obstructive pulmonary disease patients in primary healthcare. Int J Clin 
Pract. 2008;62(4):585-92. 

14. Miravitlles M, Monso E, Mensa J, Aguaron Perez J, Barberan J, Barcena Caamano M, et al. 
[Antimicrobial treatment of exacerbation in chronic obstructive pulmonary disease: 2007 
consensus statement]. Arch Bronconeumol. 2008;44(2):100-8. 

15. Çuburu N, Kweon MN, Song JH, Hervouet C, Luci C, Sun JB, et al. Sublingual immunization 
induces broad-based systemic and mucosal immune responses in mice. Vaccine. 
2007;25(51):8598-610. 

16. Song JH, Nguyen HH, Cuburu N, Horimoto T, Ko SY, Park SH, et al. Sublingual vaccination 
with influenza virus protects mice against lethal viral infection. Proceedings Of The National 
Academy Of Sciences Of The United States Of America. 2008;105(5):1644-9. 

17. Song JH, Kim JI, Kwon HJ, Shim DH, Parajuli N, Cuburu N, et al. CCR7-CCL19/CCL21-
regulated dendritic cells are responsible for effectiveness of sublingual vaccination. J Immunol. 
2009;182(11):6851-60. 

18. Negri DR, Riccomi A, Pinto D, Vendetti S, Rossi A, Cicconi R, et al. Persistence of mucosal 
and systemic immune responses following sublingual immunization. Vaccine. 2010;28(25):4175-
80. 

19. Holmgren J, Czerkinsky C. Mucosal immunity and vaccines. Nat Med. 2005;11(4 
Suppl):S45-53. 

20. Durham SR. Sublingual immunotherapy: what have we learnt from the 'big trials'? Curr 
Opin Allergy Clin Immunol. 2008;8(6):577-84. 

21. Huang CF, Wu TC, Chu YH, Hwang KS, Wang CC, Peng HJ. Effect of neonatal sublingual 
vaccination with native or denatured ovalbumin and adjuvant CpG or cholera toxin on systemic 
and mucosal immunity in mice. Scandinavian Journal Of Immunology. 2008;68(5):502-10. 

22. Passalacqua G, Canonica GW. Sublingual immunotherapy: update 2006. Curr Opin Allergy 
Clin Immunol. 2006;6(6):449-54. 

23. Mowat AM. Anatomical basis of tolerance and immunity to intestinal antigens. Nat Rev 
Immunol. 2003;3(4):331-41. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 112 of 103 

24. Kiyono H, Fukuyama S. NALT- versus Peyer's-patch-mediated mucosal immunity. Nature 
reviews Immunology. 2004;4(9):699-710. 

25. Yuan Q, Walker WA. Innate immunity of the gut: mucosal defense in health and disease. 
J Pediatr Gastroenterol Nutr. 2004;38(5):463-73. 

26. Goodrich ME, McGee DW. Regulation of mucosal B cell immunoglobulin secretion by 
intestinal epithelial cell-derived cytokines. Cytokine. 1998;10(12):948-55. 

27. Quiding M, Nordstrom I, Kilander A, Andersson G, Hanson LA, Holmgren J, et al. Intestinal 
immune responses in humans. Oral cholera vaccination induces strong intestinal antibody 
responses and interferon-gamma production and evokes local immunological memory. J Clin 
Invest. 1991;88(1):143-8. 

28. Polanski M, Melican NS, Zhang J, Weiner HL. Oral administration of the immunodominant 
B-chain of insulin reduces diabetes in a co-transfer model of diabetes in the NOD mouse and is 
associated with a switch from Th1 to Th2 cytokines. J Autoimmun. 1997;10(4):339-46. 

29. Groux H, O'Garra A, Bigler M, Rouleau M, Antonenko S, de Vries JE, et al. A CD4+ T-cell 
subset inhibits antigen-specific T-cell responses and prevents colitis. Nature. 
1997;389(6652):737-42. 

30. Chen Y, Kuchroo VK, Inobe J, Hafler DA, Weiner HL. Regulatory T cell clones induced by 
oral tolerance: suppression of autoimmune encephalomyelitis. Science. 1994;265(5176):1237-
40. 

31. Thornton AM, Shevach EM. CD4+CD25+ immunoregulatory T cells suppress polyclonal T 
cell activation in vitro by inhibiting interleukin 2 production. J Exp Med. 1998;188(2):287-96. 

32. Stassen M, Fondel S, Bopp T, Richter C, Muller C, Kubach J, et al. Human CD25+ regulatory 
T cells: two subsets defined by the integrins alpha 4 beta 7 or alpha 4 beta 1 confer distinct 
suppressive properties upon CD4+ T helper cells. Eur J Immunol. 2004;34(5):1303-11. 

33. Akbari O, DeKruyff RH, Umetsu DT. Pulmonary dendritic cells producing IL-10 mediate 
tolerance induced by respiratory exposure to antigen. Nat Immunol. 2001;2(8):725-31. 

34. Belyakov IM, Hammond SA, Ahlers JD, Glenn GM, Berzofsky JA. Transcutaneous 
immunization induces mucosal CTLs and protective immunity by migration of primed skin 
dendritic cells. J Clin Invest. 2004;113(7):998-1007. 

35. Bender BS, Croghan T, Zhang L, Small PA, Jr. Transgenic mice lacking class I major 
histocompatibility complex-restricted T cells have delayed viral clearance and increased mortality 
after influenza virus challenge. J Exp Med. 1992;175(4):1143-5. 

36. Buzoni-Gatel D, Lepage AC, Dimier-Poisson IH, Bout DT, Kasper LH. Adoptive transfer of 
gut intraepithelial lymphocytes protects against murine infection with Toxoplasma gondii. J 
Immunol. 1997;158(12):5883-9. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 113 of 103 

37. Simmons CP, Hussell T, Sparer T, Walzl G, Openshaw P, Dougan G. Mucosal delivery of a 
respiratory syncytial virus CTL peptide with enterotoxin-based adjuvants elicits protective, 
immunopathogenic, and immunoregulatory antiviral CD8+ T cell responses. J Immunol. 
2001;166(2):1106-13. 

38. Johansson M, Schon K, Ward M, Lycke N. Genital tract infection with Chlamydia 
trachomatis fails to induce protective immunity in gamma interferon receptor-deficient mice 
despite a strong local immunoglobulin A response. Infect Immun. 1997;65(3):1032-44. 

39. Ermak TH, Giannasca PJ, Nichols R, Myers GA, Nedrud J, Weltzin R, et al. Immunization of 
mice with urease vaccine affords protection against Helicobacter pylori infection in the absence 
of antibodies and is mediated by MHC class II-restricted responses. J Exp Med. 
1998;188(12):2277-88. 

40. Harandi AM, Svennerholm B, Holmgren J, Eriksson K. Interleukin-12 (IL-12) and IL-18 are 
important in innate defense against genital herpes simplex virus type 2 infection in mice but are 
not required for the development of acquired gamma interferon-mediated protective immunity. 
J Virol. 2001;75(14):6705-9. 

41. Rijavec M, Volarevic S, Osolnik K, Kosnik M, Korosec P. Natural killer T cells in pulmonary 
disorders. Respir Med.105 Suppl 1:S20-5. 

42. Berzins SP, Smyth MJ, Baxter AG. Presumed guilty: natural killer T cell defects and human 
disease. Nat Rev Immunol.11(2):131-42. 

43. Godfrey DI, Stankovic S, Baxter AG. Raising the NKT cell family. Nat Immunol.11(3):197-
206. 

44. Godfrey DI, MacDonald HR, Kronenberg M, Smyth MJ, Van Kaer L. NKT cells: what's in a 
name? Nat Rev Immunol. 2004;4(3):231-7. 

45. Van Kaer L, Parekh VV, Wu L. Invariant natural killer T cells: bridging innate and adaptive 
immunity. Cell Tissue Res.343(1):43-55. 

46. Kronenberg M, Gapin L. The unconventional lifestyle of NKT cells. Nat Rev Immunol. 
2002;2(8):557-68. 

47. Bendelac A, Savage PB, Teyton L. The biology of NKT cells. Annu Rev Immunol. 
2007;25:297-336. 

48. Mattner J, Debord KL, Ismail N, Goff RD, Cantu C, 3rd, Zhou D, et al. Exogenous and 
endogenous glycolipid antigens activate NKT cells during microbial infections. Nature. 
2005;434(7032):525-9. 

49. Kim EY, Battaile JT, Patel AC, You Y, Agapov E, Grayson MH, et al. Persistent activation of 
an innate immune response translates respiratory viral infection into chronic lung disease. Nat 
Med. 2008;14(6):633-40. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 114 of 103 

50. Hamelin ME, Prince GA, Gomez AM, Kinkead R, Boivin G. Human metapneumovirus 
infection induces long-term pulmonary inflammation associated with airway obstruction and 
hyperresponsiveness in mice. J Infect Dis. 2006;193(12):1634-42. 

51. Molfino NA, Jeffery PK. Chronic obstructive pulmonary disease: histopathology, 
inflammation and potential therapies. Pulm Pharmacol Ther. 2007;20(5):462-72. 

52. Joyce S, Van Kaer L. Lung NKT cell commotion takes your breath away. Nat Med. 
2008;14(6):609-10. 

53. Urbanowicz RA, Lamb JR, Todd I, Corne JM, Fairclough LC. Enhanced effector function of 
cytotoxic cells in the induced sputum of COPD patients. Respir Res.11:76. 

54. BenMohamed L, Belkaid Y, Loing E, Brahimi K, Gras-Masse H, Druilhe P. Systemic immune 
responses induced by mucosal administration of lipopeptides without adjuvant. European 
Journal of Immunology. 2002;32(8):2274-81. 

55. Razi CH, Harmanci K, Abaci A, Ozdemir O, Hizli S, Renda R, et al. The immunostimulant 
OM-85 BV prevents wheezing attacks in preschool children. J Allergy Clin Immunol. 
2010;126(4):763-9. 

56. Girard J, Fleury  S. Analyze comparative du lévamisole et d’un lysat bactérien sur la 
réponse lymphocytaire in vitro [Lymphocytic response in vitro after levamisole and bacterial 
lysate: comparative study]. . Med Hyg. 1979;37:2519-26. 

57. Maestroni GJ, Losa GA. Clinical and immunobiological effects of an orally administered 
bacterial extract. Int J Immunopharmacol. 1984;6(2):111-7. 

58. Puigdollers JM, Serna GR, Hernandez_del_Rey I, Barruffet MT, Torroella JJ. 
Immunoglobulin production in man stimulated by an orally administered bacterial lysate. 
Respiration. 1980;40(3):142-9. 

59. Emmerich B, Emslander HP, Pachmann K, Hallek M, Milatovic D, Busch R. Local immunity 
in patients with chronic bronchitis and the effects of a bacterial extract, Broncho-Vaxom, on T 
lymphocytes, macrophages, gamma-interferon and secretory immunoglobulin A in 
bronchoalveolar lavage fluid and other variables. Respiration. 1990;57(2):90-9. 

60. Lusuardi M, Capelli A, Carli S, Spada EL, Spinazzi A, Donner CF. Local airways immune 
modifications induced by oral bacterial extracts in chronic bronchitis. Chest. 1993;103(6):1783-
91. 

61. Cvoriscec B, Ustar M, Pardon R, Palecek I, Stipic_Markovic A, Zimic B. Oral immunotherapy 
of chronic bronchitis: a double-blind placebo-controlled multicentre study. Respiration. 
1989;55(3):129-35. 

62. Djuric O, Mihailovic-Vucinic  V, Stojcic V. Effect of bronchovaxom on clinical and 
immunological parameters in patients with chronic obstructive bronchitis: a double-blind, 
placebo controlled study. Int J Immunother. 1989;V:139–43. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 115 of 103 

63. Roth M, Block LH. Distinct effects of Broncho-Vaxom (OM-85 BV) on gp130 binding 
cytokines. Thorax. 2000;55(8):678-84. 

64. Byl B, Libin M, Gerard M, Clumeck N, Goldman M, Mascart_Lemone F. Bacterial extract 
OM85-BV induces interleukin-12-dependent IFN-gamma production by human CD4+ T cells. J 
Interferon Cytokine Res. 1998;18(10):817-21. 

65. Huber M, Mossmann H, Bessler WG. Th1-orientated immunological properties of the 
bacterial extract OM-85-BV. European Journal of Medical Research. 2005;10(5):209-17. 

66. van Rossum AM, Lysenko ES, Weiser JN. Host and bacterial factors contributing to the 
clearance of colonization by Streptococcus pneumoniae in a murine model. Infect Immun. 
2005;73(11):7718-26. 

67. von Mutius E. Of attraction and rejection--asthma and the microbial world. N Engl J Med. 
2007;357(15):1545-7. 

68. Horn ME, Reed SE, Taylor P. Role of viruses and bacteria in acute wheezy bronchitis in 
childhood: a study of sputum. Arch Dis Child. 1979;54(8):587-92. 

69. Taylor AE, Finney-Hayward TK, Quint JK, Thomas CM, Tudhope SJ, Wedzicha JA, et al. 
Defective macrophage phagocytosis of bacteria in COPD. Eur Respir J.35(5):1039-47. 

70. Marti-Lliteras P, Regueiro V, Morey P, Hood DW, Saus C, Sauleda J, et al. Nontypeable 
Haemophilus influenzae clearance by alveolar macrophages is impaired by exposure to cigarette 
smoke. Infect Immun. 2009;77(10):4232-42. 

71. Tricker E, Cheng G. With a little help from my friends: modulation of phagocytosis through 
TLR activation. Cell Res. 2008;18(7):711-2. 

72. Berenson CS, Garlipp MA, Grove LJ, Maloney J, Sethi S. Impaired phagocytosis of 
nontypeable Haemophilus influenzae by human alveolar macrophages in chronic obstructive 
pulmonary disease. J Infect Dis. 2006;194(10):1375-84. 

73. Berenson CS, Wrona CT, Grove LJ, Maloney J, Garlipp MA, Wallace PK, et al. Impaired 
alveolar macrophage response to Haemophilus antigens in chronic obstructive lung disease. Am 
J Respir Crit Care Med. 2006;174(1):31-40. 

74. Prieto A, Reyes E, Bernstein ED, Martinez B, Monserrat J, Izquierdo JL, et al. Defective 
natural killer and phagocytic activities in chronic obstructive pulmonary disease are restored by 
glycophosphopeptical (inmunoferon). Am J Respir Crit Care Med. 2001;163(7):1578-83. 

75. Jindal SK. Immunostimulation: does it work in COPD? Chest. 2004;126(5):1406-8. 

76. Anthonisen NR. OM-8BV for COPD. American Journal of Respiratory and Critical Care 
Medicine. 1997;156(6):1713-4. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 116 of 103 

77. Cazzola M, Rogliani P, Curradi G. Bacterial extracts for the prevention of acute 
exacerbations in chronic obstructive pulmonary disease: a point of view. Respir Med. 
2008;102(3):321-7. 

78. Lusuardi M. Challenging mucosal immunity with bacterial extracts to prevent respiratory 
infections: an old therapy revisited. Monaldi Arch Chest Dis. 2004;61(1):4-5. 

79. Braido F, Tarantini F, Ghiglione V, Melioli G, Canonica GW. Bacterial lysate in the 
prevention of acute exacerbation of COPD and in respiratory recurrent infections. Int J Chron 
Obstruct Pulmon Dis. 2007;2(3):335-45. 

80. Pozzi E, Serra C. Efficacy of Lantigen B in the prevention of bacterial respiratory infections. 
Monaldi Arch Chest Dis. 2004;61(1):19-27. 

81. Soler M, Mutterlein R, Cozma G. Double-blind study of OM-85 in patients with chronic 
bronchitis or mild chronic obstructive pulmonary disease. Respiration. 2007;74(1):26-32. 

82. Collet JP, Shapiro P, Ernst P, Renzi T, Ducruet T, Robinson A. Effects of an 
immunostimulating agent on acute exacerbations and hospitalizations in patients with chronic 
obstructive pulmonary disease. The PARI-IS Study Steering Committee and Research Group. 
Prevention of Acute Respiratory Infection by an Immunostimulant. American Journal of 
Respiratory and Critical Care Medicine. 1997;156(6):1719-24. 

83. Steurer-Stey C, Bachmann LM, Steurer J, Tramer MR. Oral purified bacterial extracts in 
chronic bronchitis and COPD: systematic review. Chest. 2004;126(5):1645-55. 

84. Bourbeau J, Julien M, Maltais F, Rouleau M, Beaupre A, Begin R, et al. Reduction of 
hospital utilization in patients with chronic obstructive pulmonary disease: a disease-specific self-
management intervention. Arch Intern Med. 2003;163(5):585-91. 

85. Bergemann R, Brandt A, Zoellner U, Donner CF. Preventive treatment of chronic 
bronchitis: a meta-analysis of clinical trials with a bacterial extract (OM-85 BV) and a cost-
effectiveness analysis. Monaldi Arch Chest Dis. 1994;49(4):302-7. 

86. Ekberg_Jansson A, Larsson S, Lofdahl CG. Preventing exacerbations of chronic bronchitis 
and COPD. BMJ. 2001;322(7297):1259-61. 

87. Strassels SA, Smith DH, Sullivan SD, Mahajan PS. The costs of treating COPD in the United 
States. Chest. 2001;119(2):344-52. 

88. Orcel B, Delclaux B, Baud M, Derenne JP. [Preventive effect of an immunomodulator, OM-
85 BV, on acute exacerbations of chronic bronchitis in elderly patients. Preliminary results at six 
months in 291 patients]. Rev Mal Respir. 1993;10(1):23-8. 

89. Allam JP, Stojanovski G, Friedrichs N, Peng W, Bieber T, Wenzel J, et al. Distribution of 
Langerhans cells and mast cells within the human oral mucosa: new application sites of allergens 
in sublingual immunotherapy? Allergy. 2008;63(6):720-7. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 117 of 103 

90. Novak N, Haberstok J, Bieber T, Allam JP. The immune privilege of the oral mucosa. Trends 
Mol Med. 2008;14(5):191-8. 

91. Hogg JC, Chu F, Utokaparch S, Woods R, Elliott WM, Buzatu L, et al. The nature of small-
airway obstruction in chronic obstructive pulmonary disease. N Engl J Med. 2004;350(26):2645-
53. 

92. Global strategy for the diagnosis, management and prevention of chronic obstructive 
pulmonary disease. . Bethesda: National Heart, Lung and Blood Institute, 2009  Contract No.: NIH 
Publication  No. 2701: 1-100. Last update 2009. 

93. Gao P, Zhang J, He X, Hao Y, Wang K, Gibson PG. Sputum inflammatory cell-based 
classification of patients with acute exacerbation of chronic obstructive pulmonary disease. PloS 
one. 2013;8(5):e57678. 

94. Gao P, Gibson PG, Zhang J, He X, Hao Y, Li P, et al. The safety of sputum induction in adults 
with acute exacerbation of COPD. The clinical respiratory journal. 2013;7(1):101-9. 

95. Carlsten C, Aitken ML, Hallstrand TS. Safety of sputum induction with hypertonic saline 
solution in exercise-induced bronchoconstriction. Chest. 2007;131(5):1339-44. 

96. Hassett DJ, Borchers MT, Panos RJ. Chronic obstructive pulmonary disease (COPD): 
evaluation from clinical, immunological and bacterial pathogenesis perspectives. Journal of 
microbiology. 2014;52(3):211-26. 

97. Singh D, Edwards L, Tal-Singer R, Rennard S. Sputum neutrophils as a biomarker in COPD: 
findings from the ECLIPSE study. Respir Res. 2010;11:77. 

98. Hoenderdos K, Condliffe A. The neutrophil in chronic obstructive pulmonary disease. 
American journal of respiratory cell and molecular biology. 2013;48(5):531-9. 

99. Friedrichs B, Neumann U, Schuller J, Peck MJ. Cigarette-smoke-induced priming of 
neutrophils from smokers and non-smokers for increased oxidative burst response is mediated 
by TNF-alpha. Toxicology in vitro : an international journal published in association with BIBRA. 
2014;28(7):1249-58. 

100. Barnes PJ. Cellular and molecular mechanisms of chronic obstructive pulmonary disease. 
Clinics in chest medicine. 2014;35(1):71-86. 

101. Stockley JA, Walton GM, Lord JM, Sapey E. Aberrant neutrophil functions in stable chronic 
obstructive pulmonary disease: the neutrophil as an immunotherapeutic target. International 
immunopharmacology. 2013;17(4):1211-7. 

102. Culpitt SV, Rogers DF, Shah P, De Matos C, Russell RE, Donnelly LE, et al. Impaired 
inhibition by dexamethasone of cytokine release by alveolar macrophages from patients with 
chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 2003;167(1):24-31. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 118 of 103 

103. Hodge S, Hodge G, Scicchitano R, Reynolds PN, Holmes M. Alveolar macrophages from 
subjects with chronic obstructive pulmonary disease are deficient in their ability to phagocytose 
apoptotic airway epithelial cells. Immunol Cell Biol. 2003;81(4):289-96. 

104. Bresser P, Out TA, van Alphen L, Jansen HM, Lutter R. Airway inflammation in 
nonobstructive and obstructive chronic bronchitis with chronic haemophilus influenzae airway 
infection. Comparison with noninfected patients with chronic obstructive pulmonary disease. Am 
J Respir Crit Care Med. 2000;162(3 Pt 1):947-52. 

105. Patel IS, Seemungal TA, Wilks M, Lloyd-Owen SJ, Donaldson GC, Wedzicha JA. Relationship 
between bacterial colonisation and the frequency, character, and severity of COPD 
exacerbations. Thorax. 2002;57(9):759-64. 

106. Wilkinson TM, Patel IS, Wilks M, Donaldson GC, Wedzicha JA. Airway bacterial load and 
FEV1 decline in patients with chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 
2003;167(8):1090-5. 

107. Rozy A, Chorostowska-Wynimko J. Bacterial immunostimulants-mechanism of action and 
clinical application in respiratory diseases. Pneumonol Alergol Pol. 2008;76(5):353-9. 

108. Bellanti JA, Settipane RA. Bacterial vaccines and the innate immune system: a journey of 
rediscovery for the allergist-immunologist and all health care providers. Allergy Asthma Proc. 
2009;30 Suppl 1:S3-4. 

109. Gutiérrez_Tarango MD, Berber A. Safety and efficacy of two courses of OM-85 BV in the 
prevention of respiratory tract infections in children during 12 months. Chest. 2001;119(6):1742-
8. 

110. Schaad UB, Mutterlein R, Goffin H. Immunostimulation with OM-85 in children with 
recurrent infections of the upper respiratory tract: a double-blind, placebo-controlled 
multicenter study. Chest. 2002;122(6):2042-9. 

111. Del-Rio-Navarro BE, Espinosa Rosales F, Flenady V, Sienra-Monge JJ. Immunostimulants 
for preventing respiratory tract infection in children. Cochrane Database Syst Rev. 
2006(4):CD004974. 

112. Schaad UB. OM-85 BV, an immunostimulant in pediatric recurrent respiratory tract 
infections: a systematic review. World J Pediatr. 2010;6(1):5-12. 

113. Collet JP, Shapiro P, Ernst P, Renzi T, Ducruet T, Robinson A. Effects of an 
immunostimulating agent on acute exacerbations and hospitalizations in patients with chronic 
obstructive pulmonary disease. The PARI-IS Study Steering Committee and Research Group. 
Prevention of Acute Respiratory Infection by an Immunostimulant. Am J Respir Crit Care Med. 
1997;156(6):1719-24. 

114. Foxwell AR, Cripps AW, Dear KB. Haemophilus influenzae oral whole cell vaccination for 
preventing acute exacerbations of chronic bronchitis. Cochrane Database Syst Rev. 
2006(4):CD001958. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 119 of 103 

115. Nau GJ, Richmond JF, Schlesinger A, Jennings EG, Lander ES, Young RA. Human 
macrophage activation programs induced by bacterial pathogens. Proc Natl Acad Sci U S A. 
2002;99(3):1503-8. 

116. Nau GJ, Schlesinger A, Richmond JF, Young RA. Cumulative Toll-like receptor activation in 
human macrophages treated with whole bacteria. J Immunol. 2003;170(10):5203-9. 

117. Welliver RC. Upper respiratory infections in asthma. J Allergy Clin Immunol. 
1983;72(4):341-6. 

118. Gutierrez-Tarango MD, Berber A. Safety and efficacy of two courses of OM-85 BV in the 
prevention of respiratory tract infections in children during 12 months. Chest. 2001;119(6):1742-
8. 

119. Clementsen P, Norn S, Kristensen KS, Bach-Mortensen N, Koch C, Permin H. Bacteria and 
endotoxin enhance basophil histamine release and potentiation is abolished by carbohydrates. 
Allergy. 1990;45(6):402-8. 

120. Davies RJ, Holford-Strevens VC, Wells ID, Pepys J. Bacterial precipitins and their 
immunoglobulin class in atopic asthma, non-atopic asthma, and chronic bronchitis. Thorax. 
1976;31(4):419-24. 

121. Woodfolk JA. Microbes and man: an evolving story in asthma. Clin Exp Allergy. 
2009;39(8):1112-4. 

122. Rozy A, Chorostowska-Wynimko J. Bacterial immunostimulants--mechanism of action 
and clinical application in respiratory diseases. Pneumonol Alergol Pol. 2008;76(5):353-9. 

123. Mora R, Barbieri M, Passali GC, Sovatzis A, Mora F, Cordone MP. A preventive measure 
for otitis media in children with upper respiratory tract infections. Int J Pediatr Otorhinolaryngol. 
2002;63(2):111-8. 

124. Bergemann R, Brandt A, Zoellner U, Donner CF. Preventive treatment of chronic 
bronchitis: a meta-analysis of clinical trials with a bacterial extract (OM-85 BV) and a cost-
effectiveness analysis. Monaldi Arch Chest Dis. 1994;49(4):302-7. 

125. Ekberg-Jansson A, Larsson S, Lofdahl CG. Preventing exacerbations of chronic bronchitis 
and COPD. BMJ. 2001;322(7297):1259-61. 

126. Alecsandru D, Valor L, Sanchez-Ramon S, Gil J, Carbone J, Navarro J, et al. Sublingual 
therapeutic immunization with a polyvalent bacterial preparation in patients with recurrent 
respiratory infections: immunomodulatory effect on antigen-specific memory CD4+ T cells and 
impact on clinical outcome. Clin Exp Immunol.164(1):100â€“7. 

127. Alecsandru D, Valor L, Sánchez-Ramón S, Gil J, Carbone J, Navarro J, et al. Sublingual 
therapeutic immunization with a polyvalent bacterial preparation in patients with recurrent 
respiratory infections: immunomodulatory effect on antigen-specific memory CD4(+) T cells and 
impact on clinical outcome. Clin Exp Immunol. 2011. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 120 of 103 

128. Van Daal GJ, Beusenberg FD, So KL, Fievez RB, Sprenger MJ, Mouton JW, et al. Protection 
against influenza A virus infection in mice by oral immunization with a polyvalent bacterial lysate. 
Int J Immunopharmacol. 1991;13(7):831-40. 

129. Profeta ML, Guidi G, Meroni PL, Palmieri R, Palladino G, Cantone V, et al. Influenza 
vaccination with adjuvant RU41740 in the elderly. Lancet. 1987;1(8539):973. 

130. Centanni S, Pregliasco F, Bonfatti C, Mensi C, Tarsia P, Guarnieri R, et al. Clinical efficacy 
of a vaccine-immunostimulant combination in the prevention of influenza in patients with 
chronic obstructive pulmonary disease and chronic asthma. J Chemother. 1997;9(4):273-8. 

131. Guebre-Xabier M, Hammond SA, Ellingsworth LR, Glenn GM. Immunostimulant patch 
enhances immune responses to influenza virus vaccine in aged mice. J Virol. 2004;78(14):7610-
8. 

132. Fernández-Cruz E, Moreno S, Navarro J, Clotet B, Bouza E, Carbone J, et al. Therapeutic 
immunization with an inactivated HIV-1 Immunogen plus antiretrovirals versus antiretroviral 
therapy alone in asymptomatic HIV-infected subjects. Vaccine. 2004;22(23-24):2966-73. 

133. Valor L, Navarro J, Carbone J, Rodriguez-Sainz C, Gil J, Lopez F, et al. Immunization with 
an HIV-1 immunogen induces CD4+ and CD8+ HIV-1-specific polyfunctional responses in patients 
with chronic HIV-1 infection receiving antiretroviral therapy. Vaccine. 2008;26(22):2738-45. 

134. Del-Rio-Navarro BE, Blandon-Vigil V. Commentary on "Oral purified bacterial extracts in 
acute respiratory tract infections in childhood: a systematic review". Eur J Pediatr. 
2008;167(1):121-2. 

135. Carmona-Ramirez MA, Alvarez-Gomez V, Berber A. Use of OM-85 BV for the prevention 
of acute respiratory tract infections in occupational medicine. J Int Med Res. 2002;30(3):325-9. 

136. Tlaskalova-Hogenova H, Tuckova L, Lodinova-Zadnikova R, Stepankova R, Cukrowska B, 
Funda DP, et al. Mucosal immunity: its role in defense and allergy. Int Arch Allergy Immunol. 
2002;128(2):77-89. 

137. Brandtzaeg P, Kiyono H, Pabst R, Russell MW. Terminology: nomenclature of mucosa-
associated lymphoid tissue. Mucosal Immunol. 2008;1(1):31-7. 

138. Gartner LP. Oral anatomy and tissue types. Semin Dermatol. 1994;13(2):68-73. 

139. Lesch CA, Squier CA, Cruchley A, Williams DM, Speight P. The permeability of human oral 
mucosa and skin to water. J Dent Res. 1989;68(9):1345-9. 

140. van Eyk AD, van der Bijl P. Comparative permeability of various chemical markers through 
human vaginal and buccal mucosa as well as porcine buccal and mouth floor mucosa. Arch Oral 
Biol. 2004;49(5):387-92. 

141. Hackett CJ. Innate immune activation as a broad-spectrum biodefense strategy: prospects 
and research challenges. J Allergy Clin Immunol. 2003;112(4):686-94. 



Inmunotek S.L. 

Clinical Research 

Protocol No.: MV130-SLG-001 EudraCT No.: 2012-003253-28 

Version No.:  08.2 Date: 29/Dec/2017 
 

 

Page 121 of 103 

142. Masihi KN. Immunomodulators in infectious diseases: panoply of possibilites. 
International Journal of Immunopharmacology. 2000;22(12):1083-91. 

143. Rook GA, Brunet LR. Give us this day our daily germs. Biologist (London). 2002;49(4):145-
9. 

144. Vance RE, Isberg RR, Portnoy DA. Patterns of pathogenesis: discrimination of pathogenic 
and nonpathogenic microbes by the innate immune system. Cell Host Microbe. 2009;6(1):10-21. 

145. Duncan RL, Jr., Hoffman J, Tesh VL, Morrison DC. Immunologic activity of 
lipopolysaccharides released from macrophages after the uptake of intact E. coli in vitro. J 
Immunol. 1986;136(8):2924-9. 

146. Caramori G, Adcock IM, Papi A. Clinical definition of COPD exacerbations and classification 
of their severity. South Med J. 2009;102(3):277-82. 

147. Rosenfeld RM, Andes D, Bhattacharyya N, Cheung D, Eisenberg S, Ganiats TG, et al. Clinical 
practice guideline: adult sinusitis. Otolaryngol Head Neck Surg. 2007;137(3 Suppl):S1-31. 

148. Pauwels RA, Buist AS, Ma P, Jenkins CR, Hurd SS. Global strategy for the diagnosis, 
management, and prevention of chronic obstructive pulmonary disease: National Heart, Lung, 
and Blood Institute and World Health Organization Global Initiative for Chronic Obstructive Lung 
Disease (GOLD): executive summary. Respir Care. 2001;46(8):798-825. 

149. Guidance for Industry: Toxicity Grading Scale for Healthy Adult and Adolescent Volunteers 
Enrolled in Preventive Vaccine Clinical Trials. In: Services USDoHaH, Administration FaD, Research 
CfBEa, editors. 2007. 

 ------------------------------------------------------- [End of the document] -------------------------------------------------------  

I, Antonio Galán Sánchez, sworn translator 

authorized by the Spanish Ministry of Foreign 

Affairs to translate official documents into and out of 

the English language, do hereby certify that the 

preceding is a true and faithful English translation of 

a document submitted to me in Spanish: 

Don Antonio Galán Sánchez, Traductor-

Intérprete Jurado de lengua inglesa, nombrado 

por el Ministerio de Asuntos Exteriores y de 

Cooperación, certifica que la que antecede es 

traducción fiel y completa al inglés de un 

documento redactado en lengua española. 

Witness my hand, this 02nd day of June 2021 

Signed: Antonio Galán, Sworn Translator 

En Getafe, a 02 de junio de 2021 

Fdo. Antonio Galán Sánchez 
 

 


	‎D:\Profesional\Traducción\Juradas\Juradas 2021\TJ2021-079 (TS) traducción, PROTOCOLO ENSAYO BACTEK v 8.2_ 29-12-17_EN_ADS_LC_May2021 (1).pdf‎

