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Summary: Sixty-two adult patients of both sexes with chronic obstructive pulmonary disease (COPD)
participated in a double-blind, placebo-controlled trial to determine the effects of treatment with Broncho-
Vaxom (BY), an immunomodulating agent, administered orally in capsule form. Clinical manifestations,
frequency, duration and severity of acute exacerbations, consumption of conventional medications and
serum immunoglobulin levels were observed over a period of 6 months during the autumn/winter of
1990—1991. Treatment with BV produced a statistically significant decrease, especially after the third
month, in the mean score of the clinical signs, as well as in the cumulative index and in the number,
severity and duration of acute exacerbations. In addition, a significant reduction in the use of conventional

therapy was noticed.

Introduction

Chronic obstructive pulmonary disease (COPD)
describes a condition of persistent, largely irre-
versible, airway obstruction, in which the underlying
pathophysiology is not precisely known. The term
excludes conditions characterized by persistent
obstruction, in which the mechanism of obstruction
is known, such as asthma, bronchiectasis, cystic
fibrosis and alpha 1-protease inhibitor deficiency
(1, 2). It is a worldwide health problem exhibiting
an increase in death and disability rates with an
important economic impact (2). Acute exacer-
bations, which probably accelerate deterioration of
the lung function (3), caused by viral and bacterial
infections, are precipitated by impaired immun-
ological responses at the bronchial level (4).

Knowledge of the properties of mucosal-associ-
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ated lymphoid tissue (MALT) has led to the concept
of strengthening the natural immune defence
mechanisms, particularly against infections, as an
essential measure in the prevention of the acute
exacerbations of COPD and better control of the
disease (5). Purified bacterial extracts have been
found to possess immunomodulating activity cap-
able of enhancing both the specific and non-
specific immune responses (6).

Broncho-Vaxom (OM Laboratories, Geneva,
Switzerland) is a bacterial extract drawn from eight
strains that are commonly responsible for respir-
atory tract infections. lts therapeutic efficacy has
been demonstrated in double-blind trials in aduits
and children with recurrent respiratory tract in-
fections (7—17). The aim of this double-blind,
placebo-controlled trial was to evaluate the effect
of Broncho-Vaxom (BV) on the clinical manifes-
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tations, frequency, duration and severity of acute
exacerbations, use of conventional therapy and
on serum levels of certain immunoglobulins.

Patients and methods

The trial took place over a period of 6 consecutive
months during the autumn/winter of 1990—1991.
Out of 104 patients who were initially chosen for
the trial, only 62 completed the 6-month period of
follow-up. The rest interrupted the observations for
reasons unrefated to treatment (20 in the BV and
22 in the placebo group). The two groups were
comparable regarding pretreatment characteristics.
Table | summarizes the general characteristics of
the 62 patients. Patients eligible to participate in
the trial were those with COPD and who were
susceptible to recurrent exacerbations (at least
three during the corresponding period of the pre-
vious year). Patients who had been treated with
corticosteroids, immuno-suppressive or immuno-
stimulant agents were excluded.

The patients were randomly allocated to either
the Boncho-Vaxom (BV) or the placebo group. They
received 1 capsule daily of either BV or placebo
during the first month and then 1 capsule on each
of the first 10 days of the third, fourth and fifth
month. No therapy was given during the second
and the sixth month. The taste, size and colour
of the BV capsules and placebo were identical.

Table | Patients’ characteristics at the outset of the study.

Only three patients in the BV and five patients in
the placebo group were on medication with 32-
adrenergics, while the rest in both groups were
receiving no medication prior to the trial. During
the trial, conventional therapy (antibiotics, broncho-
dilators and antitussives) was given as needed.

Clinical examination was performed at the begin-
ning and then monthly up to the end of the 6-month
period. Symptoms and signs (dyspnoea, cough,
expectoration, signs on auscultation) were re-
corded on a five-point scale ranging from O (not
present) to 4 {(very severe), while a cumulative
index defined the sum of the graded symptoms
or signs.

The quantity and quality of the morning expec-
toration were also evaluated. The morning ex-
pectoration was collected in dosimetric cups
and the quantity was grade as nil, small (<5ml),
medium (5—15ml) and large (>15ml). The quality
was defined as purulent (yetlowish colour without
distinction between neutrophils or eosinophils) or
non-purulent. The number, the severity and the
duration of the acute exacerbations were recorded
as well as the concomitant treatment of the exacer-
bations. The exacerbations were characterized by
the appearance of fever or the increase in one of
the following symptoms: dyspnoea, cough and
sputum production.

The serum immunoglobulin (IgG, IgA and IgM)
levels were measured before treatment and after
the third and sixth month.

Characteristics Bv Placebo p value
(n=33) (n=29)
Age (years) 56.03 = 12.67 59.75 = 12.89 n.s.
Sex (male/femate) 23/10 20/9 n.s.
FVC (litres) 39+085 4.14 =094 ns.
FEV1 (litres) 28+0.74 2.95+0.65 n.s.
Medication (B2-adrenergics) 3 5 ns.
Smokers 20 16 n.s.
Non-smokers 13 13 n.s.
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The results were analysed using the Mann-
Whitney test for evaluation of group differences,
the Wilcoxon test for comparison of values before
and after every month of Broncho-Vaxom admin-
istration, and the non-parametric Z-test for the
difference between the two groups with respect to
quantity and quality of the morning expectoration.

Results

At the beginning of the trial, the two groups
were well-matched considering age, sex, duration
of the disease, smoking habits and clinical charac-
teristics (Table 1).

Clinical manifestations

The severity of the clinical features (dyspnoea,
cough, expectoration and auscultatory signs)
showed a statistically significant improvement in
the BV group compared to the placebo group,

especially after the 3rd month. However, the mean
cumulative index of severity was statistically signifi-
cantly lower in the BV group (p < 0.001), compared
to the placebo group starting from the 3rd month
onwards. In the 4th month, it had decreased in the
BV group by 3.22%, while in the placebo group it
had increased by 50.13%. At the end of the six-
month period, it had decreased in the BV group by
43.97% (p < 0.001) compared to the period before
treatment, whereas in the placebo group it had
increased by 9.67% (Table Il and Fig. 1).

Morning expectoration

The patients in the BV group showed a marked
tendency towards a lower amount of retention of
morning expectoration in comparison to those of
the placebo group. Thus, in the 4th month, 39% of
the BV group patients showed a small amount of
morning expectoration compared with only 7% in
the placebo group. In contrast, only 18% of the BV
group had a large amount of morning expectoration

Table I  Changes in the mean severity indices of the clinical features at different stages of the 6-month period.

Cilinicat Group Before After After After After

features treatment 3 months 4 months 5 months 6 months
Dyspnoea BV 0.24 =0.49 0.21 =048 0.24 =0.57 0.06 =0.31 0.03-0.18
Placebo 0.31 =047 0.48 = 0.51 0.48 = 0.48 0.38 = 0.52 0.28=0.28

ns’ ns’ » <0.005" p<0.001"

Cough Bv 1.36+0.77 1.39=0.94 1.27 =0.87 1.06 =0.78 0.94=091
Placebo 1.31+0.83 1.76 = 0.91 1.83=0.91 1.69=0.76 1.48=0.82

p<0.001° p<0.001* p<0.001" p<0.001"
Expectoration BV 1.24 = 0.57 1.48=0.76 1.27 =0.70 1.06 ~0.81 0.73=0.48
Placebo 1.31 2064 1.90 =092 2.00=1.02 1.83+0.79 1.62=0.79

n.s® p<0.001" p<0.001" p<0.001"
Auscultatory BV 0.82+0.64 0.76 =0.79 0.79+0.92 0.67 = 0.69 0.42 =0.47
signs Placebo 0.90+0.78 1.21 =090 1.45+0.89 1.28 x0.86 093067
p<0.02° p<0.001" p<0.001" p <0.002*
Cumulative Bv 3.73+1.87 3.79=212 3.61+195 2.85=2.08 209=172
index Ptacebo 393203 545x275 590%2.12 517 =2.48 431 =246
p<0.001" p<0.001" p<0.001" p<0.001"

" Mann-Whitney test for evaluation of the two group ditferences.

137



138

Xinogalos S., Duratsos D., Varonos D.

*kk

Mean cumulative index
O -~ N W N m O 9~

o—@ BV group
@9 Placebo group

T T

Before After1 2 3

*** n < 0.001
*hk
*k%k
*xkk
4 5 6 months

Fig. 1 Changes in the mean cumulative index of severity during the six-month period.

compared to 69% in the placebo group, while in
the group experiencing a medium amount, the
figures were 42% and 24% respectively. The same
conditions were apparent after the 5th and 6th
months (Table ill). It is worth mentioning that after
the 6th month 18% of the BV group did not have
any morning expectoration at all compared to 3%
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in the placebo group. As far as the purulence of
the expectoration was concerned, the proportion
of patients with purulent expectoration was signi-
ficantly lower in the BV group than in the placebo
group starting from the 3rd month and remaining
so up to the end of the 6-month period (Table !ll,
Fig. 2).
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Fig. 2 Changes is the percentage of patients with purulent morning expectoration during the 6-month period.
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Table Il Changes in the percentage of patients according to the amount and the purulence of the mormng expectoration.

Time Group Morning expectoration
Smalt Medium Large Nil Purulent
Betore BV 55% 24% 12% 9% 27%
Treatment Placebo 52% 31% 7% 10% 21%
ns” n.s® n.s® ns* n.s’
After Bv 55% 33% 6% 6% 15%
1st month Placebo 31% 41% 17% 1% 28%
ns” ns" n.s’ ns" ns’
After BvY 30% 36% 33% 1% 33%
3rd month Placebo 24% 24% 48% 4% 59%
n.s* ns’ ns* ns p<0.05
After Bv 39% 42% 18% 1% 42%
4th month Placebo % 24% 69% 0% 72%
p<0.001" ns’ P <0.001" n.s” p<0.02
After 8v 36% 45% 12% 7% 9%
5th month Placebo 14% 34% 52% 0% 59%
p<0.05* ns* p<<0.001" ns’ p<0.001"
After Bv 58% 18% 6% 18% %
6th month Placebo 24% 52% 21% 3% 31%
p<0.01" p<0.01" ns* ns p <0.00t"
* Z-test for evaluation of the two group differences.
Table IV Changes in the number, severity and duration of acute exacerbations during the 6-month period.
Acute
exacerbations Group 1st month 2nd month 3th month 4th month Sth month 6th month
Number BV 13 12 23 14 12 3
Placebo 10 13 20 28 15 12
n.s* ns’ n.s* p<0.001" 0 <0.05° p<0.001"
Mean BV 2.08=132 217 x1.52 2.04 =143 1.93=1.39 150+ 127 1.33=1.27
severity Placebo 200127 1.97 134 2.00+1.31 2.39=148 1.73=125 1.58 = 1.26
n.s* ns” ns* p<0.001" p<0.05" p<0.01"
Mean BV 385%1.72 4.17 =254 3.30=+182 3.36 = 2.00 2.75+1.80 267=184
duration Ptacebo 4.50 = 1.86 3.38+157 365=174 4.50+233 3.27£1.77 2.83x=196
ns* n.s* ns’ p <0.001° p<0.05" p < 0.002"

* Mann-Whitney test for evaluation of the two group differences.
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Acute exacerbations

During the first 3 months of the trial, the dif-
ferences between the two groups with respect to
the mean corresponding to the number, severity
and duration of acute exacerbations were not
statistically significant. However, from the 4th
month up to the end of the 6-month period, a
statistically significant difference in favour of the

BV group was observed in the mean number, the
mean score of severily and the mean duration of
acute exacerbations, as shown in Table IV and
Fig. 3.

Concomitant treatment

The need for concomitant medication was anal-

Table V. Changes in the mean values of immunoglobulins at different stages of the 6-month period.

Immunoglobulin Group Before After After
treatment 3 months 6 months

1gG Bv 1171.21 = 187.22 1263.55 = 211.12 1307.79 = 208.79

(8001800 mg %) Placebo 1145.66 = 174.51 122034 = 194.76 1265.32 = 197.83
n.s* ns” n.s’

IgA Bv 201.58 = 85.64 253.79+=96.27 258.18 = 97.30

(90—450mg %) Placebo 21686 =81.28 247 14 = 93.54 247.46 = 94.15
n.s® n.s’ ns'

IgM Bv 147.73 = 77.42 174.55 = 80.64 17552 =79.36

(60—128mg %) Placebo 145,76 = 84.17 164.72 = 79.82 169.75 =81.27
n.s” n.s” n.s’

Figures in parenthes are normal ranges.
" Mann-Whitney test for evaluation of the two group differences.
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Fig. 3 Changes in the mean number of acute exacerbations during the 6-month period.
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ogous to the evolution of the number and severity
of acute exacerbations during the 6-month period.
Thus, the incidence of patients who were treated
with antibiotics by the attendant physicians during
the first 3 months of the trial did not differ signi-
ficantly between the two groups. But in the 4th
month, only 30% of the BV patients received anti-
biotics compared to 72% of the placebo group
(p<0.002, Z-test). A similar difference was ob-
served in the sixth month with rates of 3% and
34% for the BV and placebo groups respectively
(p <0.001).

The need for bronchodilators was high during
the whole period, but the rates differed significantly
in the fourth month, i.e. 30% against 59%, (p < 0.05)
and in the sixth month 21% against 41%, (p <0.01)
in the BV and placebo groups respectively. The
incidence of patients who received antitussive and
expectorant agents reached the level of statistical
significance in the fourth, fifth and sixth months,
with rates of 30% against 72% (<0.005), 27%
against 45% (p < 0.05) and 3% against 31% (p <
0.001) respectively in favour of the BV group.

Immunoglobulin levels

The mean serum levels of IgG, IgA and igM
were normal before treatment in both groups and
remained within normal ranges during the trial
(Table V).

Discussion

The results of this double-blind placebo-controlied
study in 62 adult patients with chronic obstructive
pulmonary disease has demonstrated the beneficial
effect of Broncho-Vaxom in the management of
this disease. It should be mentioned that obvious
differences between the two groups, for all par-
ameters, were observed at least in or after the third
month, a delay not reported in other studies (8, 9,

11, 14, 15). This may be due to the fact that BV
has either a delayed effect, or that better weather
conditions in Southern Europe mean patients
suffering from COPD do not need to seek medical
attention before the winter.

The symptoms and signs that are directly attribu-
table to inflammation at the bronchial level (cough,
expectoration and auscultatory signs) showed a
statistically significant reduction in their mean
score in the BV group, compared to the placebo
group and this from the fourth month onwards.
However, the cumulative index of the clinical par-
ameters showed a statistically significant differ-
ence in favour of treatment with BV starting from
the third up to the sixth month of the trial. This fact
is in accordance with the improvement of bronchial
mucosal lesions by BV demonstrated by other
investigators (10) and its favourable influence on
the evolution of the disease.

The decrease in the number, severity and dur-
ation of acute exacerbations in the BV group is in
accordance with the results observed by the inves-
tigators, showing evidence that BV enhances cell-
mediated immunity, increases sigA, activates
macrophages and confers active protection against
bacterial infections (12, 16). Thus, BV may be used
as a preventive agent in patients susceptible to
recurrent exacerbations of COPD. As already
noted by other authors (17), BV did not change the
normal immunoglobulin levels which remained
in both groups within normal ranges during the
whole trial.

Conclusions

Broncho-Vaxom is endowed with evident clinical
efficacy in the management of patients with chronic
obstructive pulmonary disease and may play a
crucial role in the recovery of these patients.
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