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ABSTRACT Acute bronchitis is a major source of morbaty in elderly patients.
The purpose of this study was to assess #e preventive effects of oral immunisation
with a bacterial extract..
Three h u d d and fifty four patients with chronic bronellith, living in instihrtions for the elderly (aged >65 yrs), were included in a randomized, placebocontrolled, double-blind study. The purpose of the study was to assess preventive
effects of OM45 BV (animmunostimulating agent collsisting of lyophilized fractions of eight of the mast common pathogens isolated in respiratory tract infections)
against acute lower respiratory tract infections. Two hundred and ninety patients
completed the study (143 taking p b b o and 147 taking OM-85 BV).
There was a 28% reduction in the number of lower respiratory tract infections
in the patients treated with OM-85 BV; this was entirely due to 40% reduction in
the number of episodes of acute bronchitis @<0.01), with no Merenee in the number of episodes of pneumonia and bronchopneumonia. A larger numberof patients
in the OM-85 BV groupwere free of acute bronchitis throughout the6 month study
period (% vs @) and there was a 2 8 % reduction in the number of antibiotic prescriptions in the OM-85 BV treated group.
These results suggest that OM-85 BV has a protective effect against acute bronchitis in elderly patients living in institutions.
Eur Respir J., 1994, 7, 446452.
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Staphykuccus aureus, Streptococcus pyogem, StreptoIt is generally accepted
that the majorbacterialpathogens
coccusviridans and Moraxella catarrhalis, in equal
in infectious exacerbations of chronic bronchitis are S.
pneumoniae and H.injluenzae, although many other micro- portions) to progressivealkalinelysis.Experimental
studies indicate that the compound has an immunopoorganisms have been isolated from the bronchi during
such episodes[ 11. Since acute bronchitis is a major cause tentiating effect on both cellular and humoral responses
of morbidity and mortality in patients with chronic bron- [%lo].
Itspontaneouslyenhancestumournecrosis
factor4
chitis, particularly in old age, prevention of respiratory
(TNF-a)and interleukin-2 (L-2) production in periphtract superinfectionis an important goalin clinical praceral blood mononuclear cells obtained from human voltice[2].However,numerousstudiesinvolvingvarious
unteers [5] When cells are cultured in thepresenceof
oral immunizing agents have yielded conflicting results
phytohaemagglutinin,
there is an increased production
of
[3, 41.
TNF-a,IL-2 and interferon-y(aJ-y) [5]. In murine cells
We report positive results obtained in a randomized,
placebo-controlled, double-blind study with the adminis- it increases E-1 production [6],and activates the cytotoxic properties of peritoneal and bone marrow derived
tration of OM-85 BV (Broncho-Vaxom@), an immunosmacrophages 171. It stimulates the killing activityof rabtimulating agent composed
of extracts of eight of the most
bit polymorphonuclear leucocytes [lo].
frequent bacterial species found in the respiratory tract,
OM-85 BV enhances the expression
of adhesion molein protection against bronchial superinfections in a large
granule
cules on normal human blood monocytes and
population of elderly patients with chronic bronchitis
cytes in a dose-dependent manner [1I]. Since adhesion
OM-85 BV is an extract obtained by submitting eight
[121,
micro-organisms (Diplococcus pneumoniae, Haemophilus molecules playa pivotal role in antibacterial defence
these results suggest that the clinical intenxt of OM-85
influenzae, Klebsiellapneumonia,Klebsiella
ozaenae,
BV could be related to the upregulation
of adhesion moleIn patients with
cules
induced
by
the
bacterial
extract.
Broncho-Vaxom@, Laboratoires OM, 1217Meyrin,2IGenkve.
chronic bronchitis, EMMERICH et al. [8] reported that the
Switzerland.
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administration of OM-85 BV increases the helper/
Patients
suppressor T-lymphocyte ratio, improves alveolar macroThe study involved396 patients with chronic bronchiphage activity, and increases the concentration of IFN-)I
in bronchoalveolar lavage fluid.
tis [ 131 recruited in25 institutions for the elderly
and disRecently LUSUARD~
et al. [9] have studied 20 patients
65
abled in Greater Paris (France). They were all over
yrs of age. All of the patients had had at leastfour docuwith chronic bronchitis, randomlytreated with OM-85 BV
or a placebo. There was no modification in the placebo
mentedacuteinfectionsofthelowerrespiratorytract,
treated with antibiotics, in the reference period in the pregroup. In contrast, alveolar macrophages collected by
bronchoalveolar lavageof the OM-85 BV group, showed
vious year(six months between October1,1986 and April
a significant increase of random migration, of cheme
30,1987).
tactic response toformyl-methionyl-leucyl-phenylalanine
Patients with asthma or bullous emphysema, a history
(FMLP) 1 0 7 M and of 0,release in basal conditions and of cancer, progressive infectious
or immune diseases, left
No modifiafterstimulationwithopsonizedzymosan.
heart failure, and renal or hepatic insufficiency were
This
cation in systematic immunity was ever observed.
excludedfromthestudy.Similarly,patientswho
had
indicates that OM-85 BV can increase immune defences
received immunosuppressive treatment in the previous3
in the respiratory tract of patients with chronic bronchimonths,oranotherimmunomodulatingagentorantitis without interfering with systemic immunity.
6 months,were
pneumococcal vaccine in the previous
excluded. All patients were immunized against influenza
8 days before the study.
Since the patients were not routinely seen by a chest
Materials and methods
specialist, the charts were reviewed independently
by two
chest physicians, who were unaware of what the patients
42 patients because of
werereceiving.Theywithdrew
Definition of terms
insufficient documentation or associated disease. There354 patients.
fore, the population considered consisted of
The terms used in this study are defined in a classical
There were 88 smokers, 90 ex-smokers and 175 nonway [13-151. Chronic bronchitis was defined as a hissmokers. Smoking status was unknown in one patient.
tory of excessive sputum expectoration occurring on mostThe distribution of smokers, ex-smokers and nonsmokers
days during at leastthree consecutive months for not less was similar in both groups.
than two consecutive years. Acute bronchitis was defined
There was a number of associated diseases and pathoas an acute infectious episode associating cough, increasedlogies listed in table 1. There was a largernumberof
purulent sputum of short duration, without modification
associated diseases in the OM-85 BV treatment group
of chest X-ray. Wheeze, dyspnoea and fever were not
(403 vs 331). Essentially this was due to a larger numconsistently observed. There were no fixed inspiratory
(201 vs 137) in the patients
ber ofcardiovascular disorders
crackles,' but occasional crackles eliminated by cough
receiving the product o . 0 1 ) .
could be heard.Pneumoniaassociatedinfectionwith
fever, malaise, dyspnoea and cough. Inspirabry crackles
persisting after cough were consistently observed. Chest
Lung volumes
X-rayshowedpulmonary infiltrate or consolidation.
Bronchopneumonia associated signs of pneumonia with
Forced expiratory volume in one second (FEV,) and
wheeze.Acuteinfectionofthelowerrespiratorytract
forced vital capacity (FVC) were measured
with a portable
included acute bronchitis, pneumonia and bronchopneuspirometer (Fukuda Sanyo Spiro Analyser ST90) calibmonia.
rated twice a day. A single medical investigator visited
Table 1.

- Associatediseaseandpathologiesinthepopulationstudied

Diagnosis

OM-85BV
Placebo
n=174
significance
patientsn=180

Mental disorders
Diseases of the nervous system and sense organs
Diseases of the circulatory systems
Diseases of the digestive system
Diseass of the mucoskeletal system and connective tissue
Symptoms, signs and illdefined conditions
Endocrine. nutritional and metabolic diseases
Diseases of genito-urinary system
Others
Total*
NS:

nonsignificant.

734

*: total number of associated diseases.

11

47
28
20 1
27
25
36
17

12

10

11

12

1

403

54
36
137
29
21
20

Statisitical
Total
101
64
338
56
46
56
28
22
23

NS

NS

pc0.01
NS
NS

Ns
NS
NS
NS
NS
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each institution and made all measurements. The patients weretestedusing analysis of variance to onefactor
(treatment) or the Wilcoxon non-parametric test
when an
were first shown how to make a forced expiration. After
heteroscedasticity was found with Bartlett’s test. All valone or two training manoeuvres without the apparatus,
ues are given as meamstandard deviation.
they made a series of 2-4 forced expirations. The best
values were kept for analysis. Reliable FEV, and FVC
measurements were obtained in 221 patients.
Since it is often difficult for elderly patients to breatheEthics
in a closed circuit, because of psychological or dental
problems, we chose to measure total lung capacity (TLC) All patients gave oral consent, after having the purpose
of the study described by the physician in charge of the
by means of a radiographic method. X-ray pictures were
athirdparty.Thestudy
was
taken (anteroposterior(AP)and lateral) at maximum inspi- trial in thepresenceof
approved
by
the
Ethics
Committee
of
the
Saint
Antoine
ratory volume. TLC was computed by using the method
Faculty of Medicine (Paris).
of LLOYDet al. [16]. All spirometric values were com[17].
pared to the normal values of QUANJER
Results
Arterial blood gases
Arterial blood gases were measured by the same medical investigator,on patients sitting or semi-mumbent and
breathing room air. Arterial blood samples were obtained
or brachial
in a disposable preheparinized system from radial
artery, and processed in less than 5 min in a Coming 178
blood gas analyser.
Trial design

Data analysis
Two hundred and ninety (143 taking placebo and 147
takingOM-85BV)outof
354 patientscompletedthe
study.Thephysicalcharacteristics ofthe 290 patients
are shown in table 2, togetherwithlungfunctiontests
values absolute volumes
and percentagesof predicted values [14], arterial blood gases, wh& and red blood cell
counts,andserumimmunoglobulinconcentrations.
At
inclusion, all values were within the normal range, and
there wasno significant difference in these parameters
between the two groups of patients.

A prospective,double-blind,placebo-controlledtrial
was conducted over a 6 month period (October 19, 1987
to May 17, 1988). The patients were allocated to either
OM-85BV or placebo treatment by a centralized randomization procedure, stratified for each centre. The first Table 2. - Characteristicsof the patients completing the
group took capsules containing 7 mg of OM-85 BV. The study (n=290)
second group took similar capsules containing only the
Parameters
OM-85
Placebo
BV Statistical
excipients.Bothgroupstookonecapsuleeverymornsignificance
n=147n=143
ing for the first 10 days of the first 3 month period. The
Sex
M/F
67/76
65/82
NS
capsules were tested for chemical and biological quality
82rt7
NS
Age Y r s
82rt8
accordingtotherequirements of theFrenchNational
Height cm
161@
161@
NS
Health authorities.
Weight kg
60.1rt13.4
60.01t12.2
NS
A baseline examination was performed by the physiFEV, 1
1.021to.50
1.041to.51
NS
cians of the institution in which the patients were hospi% pred
55323
55324
NS
talized. This included a clinical examination and
a standard,
Evc 1
1.61a.72
l.W.26
NS
comprehensive modifed Medical Research Council (MRC)
62&5
65322
NS
% pred
questionnaire[18].Furtherassessmentsweremadeon
5.02k1.70
TLC 1
4.91rt1.63
NS
days 30, 6 0 , 90,135and180,andincludedaclinical
94324
92323
NS
% pred
74.9-110.8
75.7rt10.8
Pao, torr
NS
examination and a questionnaire including the number,
lO.bl.4
10.lrtl.4
kPa
duration and type of respiratory events, together with the
40.16.1
Paco, torr
40.635.8
NS
nature, dosage and duration
of treatments. All other med5.3a.8
5.41to.8
Wa
ical events and untoward side-effects were also noted.
7.43a.03
NS
PH
7.421to.04
Blood samples were taken on days 0, 90 and 180 for
WBC mm”
5487rt1572
52701t1369
NS
measurement of immunoglobulins A, G, M and E (IgA.
RBC l06lmm3
4.3M.58
4.411to.50
NS
IgG, IgM and IgE), red and white blood cells, serum glu- IgA g.l-1
3.32i1.52
3.28rt1.51
NS
tamic oxalo-acetic transaminase ( S O T ) , serum glutamic
13.11 6 . 6 4
12.3ort3.30
NS
IgG
g.1-1
pyruvic-transaminase (SGPI), gamma-glutamyl transferase IgM g.1-1
1.3M.91
1.2k1.27
NS
83A 67
1283257
NS
(7-GT) and alkaline phosphatase, urea, creatinine, proteins IgE pg.1-l
_ _ _
and glucose. Urinary sugar and proteins were measured
Spirometric measurements
All values are given as meanfsD.
on the same occasions.
are expressed in absolute volumes and as % of predicted valNS: nonsignificantdifference;M:male;
F female;
ues[8].
Statistical analysis
FEV,: forcedexpiratoryvolumeinone
second FVC: forced
~

Qualitativeanddiscretequantitativevariableswere
analysed using the chi-squared test. Continuous variables

vitalcapacity; “LC: totallungcapacity;Pao,:arterialoxygen
tension;Paco,:arterialcarbondioxidetension;
WBC: white
blood cells; RBC: redblood cells: Ig: immunoglobulin.
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Table 3.

-

Pulmonary embolism with
respiratory infection
Pneumonia-bronchopneumonia
Acute bronchitis + acute
respiratory failure*
Total

bronchitis during the study period (96 vs 69; pc0.01);
similarly, the absolute number
of episodes of acute bronchitis was 40% lower in the group taking OM-85 BV
(p4.01). This was associatedwithanumberofantibiotic prescriptions for the acute infections of the lower
respiratorytract, 28% lowerinthe OM-85BV group
0 . 0 5 ) . In contrast, there was no difference in the numberof episodes of pneumonia and bronchopneumonia.
The number ofacute respiratory tract infections was lower
in both groups than in the reference period
for the previous year.
The frequency of respiratory signs in the two groups
(dyspnoea, cough, phlegm, rales) showed a similar tendency to decrease over the study period.

Death related to respiratoryinfections

Placebo
n=174

OM-85 BV
n= 180

2
5

4

4

1

11

5

*: multiorgan failure in four patients (three placebo, on OM85
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BV).

Thirty nine patients died, 21 in the placebo group and
18 in the OM-85 BV group. There were more deaths related to acute infectious respiratory diseasein the placebo
goup (n=ll) than in the OM-85 BV group (n=5) (table
3), whereas the contrary was true for deaths unrelated to
respiratory causes (10 vs 13). There weremoredeaths
in the older patients (18% of those 290 yrs vs 10% of
those e90 yrs).
Twenty five patients did not complete the study for
other reasons, including transfer to another hospital, failure to follow the protocol,or return to their family home
(10 placebo, 15 OM-85 BV)

Incidence of lower respiratory tract infections
The resultsare shown in figure1. The numberof acute
infections of the lower respiratory tract was smaller in
the OM-85 BV group (1 12 in 147 patients) than in the
placebogroup (156 in 143 patients),a 28% reduction
(~4.05).
A finer analysis of the data showed that a largernumOM-85 BVgroup werefree of acute
ber of patients in the

Respiratory medications
More than a third of the patients completing the study
received respiratory medications when entering the study
(table 4). There were no significant differences between
the patients with the active compound and those receiving a placebo.
Respiratory medications taken by the patients during
4. Weobservedan
thestudy are alsoshownintable
was not staoverall reductionin the treatment group, that
tistically significant except for mucolytics ( ~ 4 . 0 1 )and
miscellaneousmedications(paracetamol,corticosteroid
and others) (p4.001).
Biological effects

The measured biological parameters remained stable
in both groups throughout the study. In particular, there
wasnochange in serum immunoglobulin concentrations.

pc0.05

7

112

p4.01

I
NS
32

Total acuteinfectionsoftheAcutebronchitisPneumoniaand
bronchopneumonia
tract respiratorylower
Fig. 1. - Number of infectious episodes of the lower respiratory a t . = :

placebo (n=143):

a:
OM-85 BV (n=147).

NS: nonsignificant
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- Respiratory medication in patient entering the study (left hand side) andduringthestudy(righthand

Table 4.

Respiratory
medications at the
start of the study

Theophylline
Mucolytitics 22
B2-% onist 5
Ahtrine
Miscellaneous
Paracetamol
Corticosteroid
Others
Wysiotherapy
3
Oxygen

Placebo
n= 143

OM-85 BV
n=147

30
26
7
4
7

31

0
1
6

7

6
6
0
0
6
10

1

statistical
significance

NS
NS
NS
NS
NS

NS
NS

Respiratory
Statisitical
significance

medications during
the study
Placebo
n=143

OM-85 BV
n=147

12
50
7
0

5
31
3
0
19
8

53

22
13
18
6
3

side)

NS

p4.01
NS

p4.001

72
9
4
3

NS
NS

NS:nonsignificant.

Table 5.

-

Intercurrentmedicalevents

Diagnosis

Placebo
n=143

OM-85 BV
n=147

Total

statistical
significance

4
2

4
6

8
8

NS
NS

8
14
1

7
4
4

15
18
5

NS
NS
NS

10
2

21

26
59

NS
NS
NS
NS

165

NS

Mental disorders
Diseases fo the nervous system
and sense organs
Diseases of the circulatory system
Diseases of the digestive system
Disease of the musculoskeletal system
and connective tissue
Symptoms. signs and illdefined conditions
Endocrine, nutritional and metabolic disease
Diseases of geniteurinary system
Others

7
29

11
3
19
30

Total

71

88

NS:

5

nonsignificant.

The aetiology of exacerbations of chronic bronchitis
remainscontroversial,althoughseveralattemptshave
been made to correlate clinicalstatus with virological and
None of the patients complained of specific side-effects.
bacterial findings. The reported frequencyof viral infecThere was a large number of intercurrent events, a comtions varies from 4.4-63.3% (review [19]). In addition,
mon finding in this age group: 77 in the placebo group
GUMP
et al. [20] have shown that viruses can be isolated
and 88 in the OM-85 BV group (NS) (table 5). Lower
from the airways of symptom-frez patients with chronic
urinary tract infections were slightly more frequent
in the
bronchitis .
treated group; but the difference was not significant.
The concept that viruses are the primary agents
of acute
bronchitis has ledtothesuggestionthatimmunization
procedures might reduce the rate
of recurrent episodes of
Discussion
acuteillness;nonetheless,theresults
of viral immunization have so far been disappointing [4].
We report the first large-scale, double-blind, placeboAn alternative theory holds that the immediate cause
controlled, clinical trial of an immunostimulating agent
is a shift in the host-bacterial balance, which results in
in the prevention of acute bronchitis in elderly patients
bacterial infection. The role of bacteria in exacerbations
with chronicbronchitis.The results showthat OM-85
of chronic bronchitis is still under debate [2], and comBV, an agent containing extracts from eightof the most
parative trialsof prophylactic antibiotic therapy have
p n
frequent bacterial species found in the respiratory tract,
vidednoclear-cutevidenceforasubstantialbenefit
has a protective effect against acute infection
of the lower
of
(reviews [2, 191). Similarly,thecurativeefficacy
respiratory tract, particularly acute bronchitis in elderly
[2, 21-25]. However,
antibioticsisstillcontroversial
subjects with chronic bronchitis.

Untoward effects and intercurrent events
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there seems to be a tendency for antibiotics to be more
response to NChild83 and A/F'hilippines/82 after influeffective than a placebo in a significant number of ranOM-85
e m vaccination. However, such an effect of
domized, placebocontrolled trials assessing antimicrobial BV has not yet been proven. Finally,
it is well-known
therapy of exacerbations of chronic obstructive pulmonary that participation in a study can have a powerful placebo
disease (review [2]).
effect,particularlyonoldpeople
[33], andwhen the
The theoretical basis for oral immunization is that the
treatment is directly administered by nurses or doctors
be recognized by
bacterialfractionsadministeredcan
1341.
gut-associated lymphoid tissue (GALT), thus priming
In conclusion, OM-85 BV administration was associcobronchial-associated lymphoid tissue (BALT) through
ated with a 28% decrease in the number of lower respioperation and cell traffic between these two systems
[26,
ratory tract infections, anda one third decrease in the use
271.
of antibiotics. This was entirely due to a 4096 decrease
Although the mechanisms involved in the immunoin the number of episodes of acute bronchitis. Therefore,
stimulating properties of bacterial extracts are not fully
it seems that OM-85 BV had a protective effect on the
understood, thereis some experimental evidence that they immunological system in the airways.
On the other hand,
act on cells of the immune system and on mediators in
OM-85 BV did not protect against pneumonia or broncho[7-10, 28, 291. In
manandinexperimentalanimals
pneumonia. This improvement in clinical status was not
addition, there is increased antibody secretion in the res- associated with any significant change in circulating
piratory tract after oral administration of OM-85 BV in
immunoglobulin concentrations.
man [8].
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