
ABSTRACT

Background: Recurrent acute respiratory tract in-

fections (RARTIs) in children are related to IgG sub-

class deficiencies. The aim of the trial was to evalua-

te the effect of OM-85 BV in the number of RARTIs

as well as in the IgG subclass levels.

Methods: This was a randomized, double-blind,

placebo-controlled clinical trial. Patients of ages three

to six years, having three or more documented ARTIs

during the last six months with subnormal IgG sub-

class levels were included. Patients took either one

capsule of OM-85 BV (3.5 mg) or placebo orally every

day for ten consecutive days per month during three

consecutive months. Patients were followed three

further months without drug intake. IgG subclass le-

vels were determined before and after treatment.

Results: IgG4 levels diminished after the OM-85 BV

treatment (-3 [-8.0, -1.0] median difference [95% CI]

p < 0.05 by Wilcoxon test). No other significant chan-

ges in IgG subclasses were observed. After six

months the patients in the OM-85 BV group (n = 20)

experienced 2.8 ± 1.4 (mean ± SD) ARTIs, while the

patients in the placebo group (n = 20) suffered

5.2 ± 1.5 ARTIs (-2.4 [–3.3, -1.5] mean difference

[95 % CI] p < 0.001 by Student’s t test). Three pa-

tients with OM-85 BV had gastrointestinal events re-

lated to drug administration, as well as three place-

bo patients.

Conclusion: This study demonstrated the clinical

benefit of OM-85 BV in patients suffering from

RARTIs and subnormal levels of IgG subclasses. This

trial opens new perspectives in the research of the

mechanism of action of OM-85 BV.

Key words: Recurrent respiratory tract infections.

OM-85 BV. Immunostimulants. IgG subclasses.

Controlled clinical trial.

RESUMEN

Antecedentes: Las infecciones agudas del tracto

respiratorio recurrentes (RARTI) en los niños se rela-

cionan con deficiencias de subclases de IgG. El pro-

pósito del estudio fue evaluar el efecto de OM-85 BV

en el número de RARTI así como en los niveles de

subclases de IgG.

Métodos: Este fue un estudio clínico aleatorizado,

doble ciego, controlado con placebo. Fueron incluidos

pacientes de edades de 3 a 6 años, con tres o más

ARTI documentadas durante los últimos 6 meses y

con niveles subnormales de subclases de IgG. Los pa-

cientes tomaron una cápsula de OM-85 BV (3,5 mg) o

placebo por vía oral todos los días por 10 días conse-

cutivos por mes durante 3 meses consecutivos. Los

Allergol et Immunopathol 2003;31(1):7-13

ORIGINAL ARTICLES

Use of OM-85 BV in children suffering from recurrent

respiratory tract infections and subnormal IgG 

subclass levels

B.E. Del-Río-Navarroa, J.J. Luis Sienra-Mongea, A. Berbera, S. Torres-Alcántarab, 
L. Ávila-Castañóna and D. Gómez-Barretoc

aAllergy Department, bImmunology Department, cEmergency and Ambulatory Therapy Department. Hospital

Infantil de México Federico Gómez, México City DF, México.

Correspondence:

A. Berber, MD PhD

Cruz Gálvez, 269

02800 México City DF. México

Tel. and Fax: (52 55) 5527 8177

E-mail: arturoberber@aol.co



pacientes fueron seguidos por 3 meses más sin tomar

medicamento. Los niveles de subclases de IgG fueron

determinados antes y después del tratamiento.

Resultados: Los niveles de IgG4 diminuyeron des-

pués del tratamiento con OM-85 BV (–3 [–8,0, –1,0]

diferencia mediana [IC 95 %] p < 0,05 por la prueba

de Wilcoxon). Ningún otro cambio significativo en

las subclases de IgG fue observado. Después de

6 meses los pacientes en el grupo de OM-85 BV

(n = 20) experimentó 2,8 ± 1,4 (media ± DE) ARTI,

mientras que los pacientes en el grupo del placebo

(n = 20) sufrieron 5,2 ± 1,5 ARTI (–2,4 [–3,3, –1,5]

diferencia media [IC 95 %] p < 0,001 por t de

Student). Tres pacientes con OM-85 BV tuvieron tras-

tornos gastrointestinales relacionados a la adminis-

tración del medicamento, así como tres pacientes

con placebo.

Conclusión: Este estudio demostró el beneficio clí-

nico de OM-85 BV en los pacientes que sufren de

RARTI y de niveles subnormales de subclases de IgG.

Este estudio abre nuevas perspectivas en la búsque-

da del mecanismo de acción de OM-85 BV.

Palabras clave: Infecciones agudas del tracto respi-

ratorio recurrentes. OM-85-BV. Inmunoestimulantes.

Subclases IgG. Ensayo clínico controlado.

INTRODUCTION

Recurrent acute respiratory tract infections

(RARTIs) in children are related to IgG subclass defi-

ciency, especially to IgG2 deficiency. These deficien-

cies may be related to the incapacity to mount effec-

tive immune responses to polysaccharides1-4. The

humoral immune response to pneumococcal poly-

sacccharides is restricted to IgG2, and protective im-

munity to bacteria-bearing polysaccharides is media-

ted by IgG2 antibodies1-5.

The prevalence of these deficiencies in children

suffering RARTIs varies from 25% to 63%; IgG1 from

1% to 25%; IgG2 from 11% to 44%; IgG3 from 0%

to 21 %; and IgG4 from 0 % to 38 %1. These children

are not able to mount normal immune responses to

immunization with plain polysaccharides4,6, but they

present immune responses similar to those of nor-

mal children if they are immunized with polysacchari-

des conjugated to proteins7-9. Similar conditions, IgG

subclass deficiencies related to RARTIs and chronic

respiratory infections, have also been described in

adults10-13.

It is important to note that immune alterations

and the associated RARTIs are reversible, i.e., the

patients may present clinical and immune improve-

ment over time14,15.

OM-85 BV (Broncho-Vaxom, OM PHARMA,

Geneva Switzerland, marketed in Mexico by Química

Knoll de México) is an immunostimulant for the pre-

vention of ARTIs. OM-85 BV is the product of alkali-

ne proteolysis from lysates of the following bacteria;

Haemophilus influenzae; Streptococcus pneumo-

niae; Klebsiella pneumoniae; Klebsiella ozaenae;

Staphylococcus aureus; Streptococcus pyogenes;

Streptococcus viridans; Morexella catarrhal is16. Each

strain contributes the same relative proportion to the

total protein.

OM-85 BV is free of toxic lipopolysaccharides

(LPS); therefore, it does not act on LPS receptor CD

1417. In macrophage and monocytic cells, OM-85 BV

increases intracellular calcium levels and induces the

production of glucose-regulated protein (GRP78)18

and C-Fos/SRE protein19,20. These second messen-

gers induce the expression of pro-inflammatory cyto-

kines IL1-�, IL-6, IL-8, and TNF-�19-22. In vitro experi-

ments indicate that OM-85 BV exerts its action

through the signal transducer gp 130 and the gp

130 binding cytokines IL6, IL11, and IL1223.

Additionally, OM-85 BV induces phagocytic cells to

produce NO and O2
22 and to express adhesion mole-

cules17,24. Patients receiving OM-85 BV have shown

enhancement of cellular immune responses25,26; in-

crease in secretory IgA27-29, serum IgA30,31, serum

IgG, and serum IgM27,31 and activation of phagocytic

cells28,29.

OM-85 BV has shown safety and efficacy in the

prevention of ARTIs in exposed children attending

day-care centers32 and orphanages33 and in highly

susceptible children34,35. OM-85 BV has been shown

to have some effect on children suffering from im-

mune system defects such as IgG or IgA deficiency

and common variable immunodeficiency36,37. The aim

of the trial is to prove the effect of OM-85 BV on the

IgG subclass levels in children suffering RARTIs and

exhibiting IgG subclass subnormal levels as well as

on the number of RARTIs.

PATIENTS AND METHODS

A placebo-controlled, double blind, parallel, and

prospective trial was conducted. The patients were

children from three to six years of age living in the

metropolitan area of Mexico City. The trial partici-

pants were outpatients attending to the external con-

sultation of the Hospital Infantil de México.

Sample size calculations were performed with

Primer on Statistics 3.0 software (Mc-Graw-Hill, New

York NY). According to clinical parameters, we esti-
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mated a sample size of 23 patients per group, consi-

dering the previous trials in Mexico, with an inciden-

ce of 2.99 ± 0.81 (mean ± SD) ARTIs in the placebo

group during six months and a 50 % reduction in the

OM-85 BV group33.

The selection criteria were as follows; at least

3 ARTIs (based on the number of medication pres-

criptions) in the previous six months, with no anato-

mic alterations of the respiratory tract by physical

examination, chronic respiratory diseases (tubercu-

losis, cystic fibrosis), autoimmune diseases, liver fai-

lure, kidney failure, malnutrition, or cancer and no tre-

atment with corticosteroids, immunosuppressants,

immunostimulants, gammaglobulins, or anticonvulsi-

ve drugs in the last six months.

Informed consent for each participant was obtai-

ned from the parents at entry. Children also gave

their oral consent. The protocol and the case report

form were approved by the local committee of inves-

tigation and ethics and were performed according to

the Mexican regulation and the Helsinki Declaration

of 1975, as revised in 1983.

After completion of clinical selection criteria and

acknowledgment of informed consent, serum IgG

subclasses were assessed. Levels of serum IgG sub-

classes were determined by enzyme immunoassay

(Bindazyme TM, Human IgG Subclass combi kit, The

Binding Site LTD, Birmingham, UK) according to the

manufacturer’s directions. A standard control curve

was run for each set of determinations.

Determinations were performed before the begin-

ning of the trial medications and ten days after the

last trial drug administration. The timing of the se-

cond sampling was based on a previous clinical trial

determining total serum IgG27.

Values less than 422 mg/dl for IgG1, 117 mg/dl for

IgG2, 41 mg/dl for IgG3, and 15 mg/dl for IgG4 were

considered subnormal. These levels are below the

95 % confidence limits reported by Schurr38 for

IgG4 and below the 95 % confidence limits reported

by Oxelius39 for the rest of IgG subclasses. Similar

values were used recently by Popa10.

Only the children with subnormal levels of at least

one IgG subclass were randomized as consecutive

numbers were assigned to patients. The numbers

had been previously randomized to the treatment

groups in balanced blocks of 10. The treatment for

each patient number was prepared in advance. The

boxes, blisters, and capsules had the same appea-

rance and the taste of the powders was similar.

Investigators, laboratory technicians, parents and pa-

tients were all blinded to the identity of the capsu-

les.

The patients orally ingested one capsule (or the

powder contained in the capsule) of OM-85 BV

(3.5 mg) or placebo per day for ten consecutive days

per month during three consecutive months. The pa-

rents administered the capsules, and the empty blis-

ters were kept to control compliance. The patients

were followed for another three months after this

treatment to complete a total trial period of six

months.

The medication codes were enclosed in opaque se-

aled envelopes and kept available for the researcher in

the study center to be opened in case of a serious

adverse event.

Patients were assessed monthly and every time

they presented respiratory symptoms, and all the

ARTIs were followed up to the resolution of the clini-

cal picture. All the physical examinations and drug

prescriptions were made by Dr. Del-Rio-Navarro and

Dr. Avila-Castañón. Antibiotics were prescribed when

purulent secretions were present or in the case of

otitis or lower ARTI.

An upper ARTI was defined as the presence of at

least one of the following signs; rhinorrhea, sore th-

roat, or cough for 48 hours or more without signs of

lower ARTI. Lower ARTI was defined as the presence

of at least one of the following signs; rales or crepita-

tions, wheezing, stridor, respiratory rate > 50/min,

cyanosis, or chest retractions for more than 48 hr.

Otitis was defined as acute onset of earache with

erythema and limited mobility of the tympanic mem-

brane determined by pneumatic otoscopy. Similar

upper and lower ARTI definitions have been used in

epidemiological studies in developing countries40.

Additionally, rhinitis was defined by the presence of

nonpurulent rhinorrhea without other symptoms and

sinusitis as purulent nasal or retronasal discharge

with nose congestion, cough, halitosis, and facial

pain41. Two infections were counted as such only

when the patient was without symptoms for at least

72 hours between the end of one episode and the

beginning of the next.

The trial began in December 1998 and was com-

pleted by March 2001. Patients were recruited from

December 1998 to October 2000. Adverse events

were registered in clinical files and in the adverse re-

port form as they occurred and were reported

monthly in the case report form. The trial medica-

tions and case report forms were provided by

Química Knoll de México SA de CV BASF Pharma.

The number of ARTIs at the end-point was eva-

luated using Student’s t test and Mann-Whitney U

test. The statistics for IgG subclasses was non-para-

metric as the values had a non normal distribution.

The changes in the IgG subclass levels were asses-

sed in each treatment group using Wilcoxon test;

this test takes in account the directions of individual

changes and magnitude of such changes. SPSS sta-
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tistics software was employed for these calculations.

Median differences, the recommended way to re-

present these differences in non-parametric statis-

tics, as well as the corresponding upper and lower

quartiles were calculated with the Confidence

Interval Analysis software, version 2.0. Additionally

the pattern of kind of illness was assessed by chi

square test, and the relation between IgG subclasses

levels and number of infections was explored by sim-

ple correlation, as well as the IgG subclasses levels

according to the number of infections and number

of infections according to the number of infection

and IgG subclasses levels by Mann-Whitney U test.

RESULTS

Three hundred children were screened; 63 pa-

tients had the clinical selection criteria and 54 were

randomized, but it was found that five of them had,

in fact, normal levels of IgG subclasses (due to cleri-

cal mistake these patients were randomized before

the IgG subclasses report was delivered), which left

only 49 evaluable patients.

There were 25 children in OM, but three children

were lost to follow-up leaving 22 children with two

determinations of IgG subclasses. Then two other

children were lost to follow-up before they comple-

ted the total study period of six months.

There were 24 children in the placebo group, but

one patient was lost to follow-up, another retired the

informed consent, and another was withdrawn due

to an adverse event leaving 21 children with two de-

terminations of IgG subclasses. Then another child

was lost to follow-up before he completed the total

study period of six months.

The demographics of the children with both IgG

subclass determinations are in table I. The pattern of

IgG subclass alterations is presented in table II. Most

of the patients presented alteration in two or more

IgG subclass levels.

Median IgG subclass levels before and after trial

treatment are represented in table III. The levels of

IgG4 diminished in the OM-85 BV group (-3 [-8.0,

-1.0] median difference [95 % CI] p < 0.05 by

Wilcoxon test). Reduction in IgG4 levels was recor-

ded in 14 out of 22 patients. No other significant

changes were observed, but there was a trend to

IgG3 reduction in the OM-85 BV group. Figure 1 re-

presents the individual changes in the IgG4 levels.

There were no differences between OM-85 BV and

placebo groups before and after the treatment.

The OM-85BV group statistics revealed 56 ARTIs;

25 rhinitis; 23 Upper ARTIs; 2 otitis; 1 sinusitis;

3 Lower ARTIs; 1 sinusitis plus Lower ARTI; and
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Table I

Characteristics of children 
with both IgG subclasses determinations

OM-85 BV Placebo

N 22 21

Sex (male/female) 12/10 11/10

Age in years (mean ± SD) 4.0 ± 0.9 4.1 ± 0.9

Weight in kg (mean ± SD) 14.9 ± 3.8 16.9 ± 2.8

Height in cm (mean ± SD) 97.9 ± 5.8 101.6 ± 6.0

Number of ARTIs in the last 

6 months (mean ± SD) 9.4 ± 3.7 10.1 ± 2.8

There were no significant differences between the groups (p > 0.05).

Table II

Number and percentage of patients with the different
IgG subclasses alterations at the beginning of the trial

IgG Subclasses affected
OM-85 BV Placebo

Number (%) Number (%)

1 2 (9.1) 1 (4.8)

2 3 (13.6) 1 (4.8)

3 1 (4.5) 2 (9.5)

4 –1 (4.8)

0001,3 1 (4.5) 2 (9.5)

0002,3 2 (9.1) 3 (14.3)

0002,4 2 (9.1) 3 (14.3)

0003,4 2 (9.1) 1 (4.8)

01,2,3 4 (18.2) –

0 1,2,4 1 (4.5) –

0 2,3,4 1 (4.5) 4 (19)

1,2,3,4 3 (13.6) 3 (14.3)

Table III

IgG subclass levels before and after treatment, 
median (upper, lower quartiles) in mg/dl

Before After

OM-85 BV (n = 22)

IgG1 450.0 (340.0; 757.5) 460.0 (322.5; 587.5)

IgG2 76.25 (49.25; 122.75) 67.5 (45.5; 98.12)

IgG3 26.75 (12.87; 52.12) 13.25 (10.75; 45.62)

IgG4 13.25 (8.87; 20.25) 9.6 (4.7; 22.5)

Placebo (n = 21)

IgG1 480.0 (340.0; 690.0) 560.0 (460.0; 740.0)

IgG2 82.0 (52.5; 135.0) 90.0 (49.25; 133.0)

IgG3 25.0 (15.6; 51.0) 24.5 (15.0; 51.25)

IgG4 8.7 (4.7; 38.75) 9.5 (5.85; 38.5)



1 otitis plus Lower ARTI. The placebo group suffe-

red 104 ARTIs; 30 rhinitis; 47 Upper ARTIs; 2 otitis;

15 sinusitis; 9 Lower ARTIs and 1 otitis plus Lower

ARTI. The pattern of illness is different in both groups

(p < 0.05 by chi square); the main difference is the re-

lative proportion of rhinitis (45% of total infections in

OM85-BV vs 29 % of total infections in the placebo

group) and sinusitis (2 % vs 14 % respectively).

The OM-85 patients experienced 2.8 ± 1.4

(mean ± SD) ARTIs, while the placebo patients ave-

raged 5.2 ± 1.5 ARTIs (-2.4 [–3.3, -1.5] mean differen-

ce [CI 95 %] p < 0.001 by Student’s t test). There

were no significant correlations between the number

of infections and the change in the IgG4 levels in eit-

her group (p > 0.05), nor were there differences in

the number of infections between the patients with

positive or negative changes in IgG4, nor were there

differences in IgG4 levels in the patients grouped as

those with � 3 or > 3 infections in either group

(p > 0.05 by Mann-Whitney U test).

The patients in the OM-85 group received 21,3 (me-

dian (upper, lower quartiles)) antibiotic treatments

(prescribed by Dr. Del-Rio-Navarro and Dr.

Avila-Castañón), while the patients in the placebo

group had 32,5 antibiotic treatments (-2.0 [-3, -1] me-

dian difference [95% CI] p < 0.001 by Mann-Whitney

U test).

Eight patients in the OM-85 BV group presented

10 adverse events; only three were related to drug

administration. Nine patients taking placebos had

10 adverse events; four were related to the adminis-

tration of the placebo. One patient in the placebo

group was withdrawn because diarrhea. See table IV.

DISCUSSION

IgG subclass deficiency is frequently associated

with RARTIs. The reported prevalence of IgG sub-

class deficiency is up to 63 % in these patients1. In

the present study we found that 49 out of 63 (78 %)

patients with RARTIs had subnormal levels of IgG

subclasses. Because OM-85 BV has induced clinical

improvement in patients suffering RARTIs34,35, IgG

or IgA deficiency36, and common variable immunode-

ficiency37, we had expected the correction of IgG

subclass defects. In this study, OM-85 BV did reduce

the number of ARTIs almost by 50 % as in previous

trials33,35. Yet, in OM-85 BV patients, the only signifi-

cant IgG change was the reduction of IgG4 levels.

There was no increment in the total IgG concentra-

tion as reported in the previous trials27, but there was

a trend to increase the IgG1 concentration, which is

the IgG subclass with the higher concentration.

There was also a trend for IgG3 reduction.

IgG4 production has been associated with IgE pro-

duction, as they share part of the regulatory mecha-

nisms42,43 and the presence of IgG4 to allergens pre-

ceded the development of IgE response to these

allergens and the beginning of atopy and asthma44,45.

IgG4 reduction may be ascribed to the downward re-

gulation of Th2 responses. It has been demonstrated

that OM-85 BV induces the reduction of IgE levels28,31,

and recent studies have shown that immunostimu-

lants shift Th2 responses to Th1 responses46,47.

Yet, the reduction of ARTI induced by OM-85 BV

may be ascribed to other compensating mecha-

nisms, such as the increase of secretory IgA levels.

OM-85 BV induces the increase of secretory IgA27-29

and it has been postulated that secretory IgA may

compensate the IgG subclass deficiencies48. On

another other hand, the reduction of IgG4 may be
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Figure 1.—Individual levels of IgG4 before and after treatment.
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Table IV

Listing of adverse events by patient during the trial

OM-85 BV Placebo

Conjunctivitis (1 patient) Gastritis
Gastroenteritis

Oral herpes (1 patient) 
Chickenpox

Gastroenteritis

Oral herpes Conjunctivitis

Gastroenteritis and melena* Gastritis*

Gastroenteritis* Diarrhea

Headache and gastritis Headache, joint and abdominal pain

Diarrhea* Diarrhea; trial withdrawal*

Abdominal pain Vomit*

Headache Asthma*

* Related to administration of trial medication.



due to the reduction in the number of ARTIs.

Increases in IgG4 levels have been found during re-

petitive viral infections49.

As in this trial, as well as in previous trials32,33,35

OM-85 BV and placebo group presented gastroin-

testinal side effects, at least some of the cases of

gastrointestinal side effects may due to the presence

of lactose in the excipient.

The incidence, prevalence, and particularly the

evolution of patients suffering from RARTIs in con-

junction with subnormal levels of IgG subclasses

require further characterization. Recently Lawton

has described the difficulties of establishing a cu-

toff level for the diagnosis of IgG subclass deficien-

cies and pointed out that reductions in IgG subclas-

ses in patients with recurrent infections are

manifestations of an immunoregulatory disorder

that also causes defects in the humoral responses

to specific antigens rather than immunodeficiencies

themselves50.

The effect of OM-85 BV on the IgG4 levels must

be confirmed with further studies considering the

evolution of the IgG subclasses at different times in

larger samples of normal subjects and patients suffe-

ring from RARTIs. Additionally, the simultaneous ef-

fect of OM-85 BV on the immune response to poly-

saccharides must be evaluated, as well as the effect

on IgE and secretory IgA levels. The present study

demonstrated the clinical benefit of OM-85 BV on pa-

tients suffering RARTIs in conjunction with subnor-

mal levels of IgG subclasses and it opened a new

perspective in the research of the mechanism of ac-

tion behind this clinical benefit.
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