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ABSTRACT 

We conducted a Phase IV, open-label clin- 
ical trial to test the efficacy and safety of 
the immunomodulating agent Broncho- 
Vaxom ® in private practice. The trial com- 
prised 587 children younger than 12 years 
of age who had an acute respiratory tract 
infection at entry and a history of recurrent 
respiratory tract infections. The patients 
were given one capsule dally, 10 days per 
month, for 3 consecutive months. During 
the acute phase of the disease the patients 
also received antibiotic therapy. Compar- 
ing the infection present at entry with pre- 
vious infections, the time to improvement 
(mean ± SD) decreased from 6.77 ± 4.42 
days to 3.76 ± 2.18 days, while the time to 
cure decreased from 11.86 ± 8.41 days to 
7.36 +_ 4.93 days. During the 3 months of 
therapy, the number of infections decreased 

from 1.79 _+ 0.96 1 month before treat- 
ment to 0.24 _+ 0.46 in the third month of 
treatment; absenteeism decreased from 
3.17 _+ 3.07 days to 0.16 _+ 0.63 days; and 
the number of antibiotic treatments de- 
creased from 1.71 _ 1.06 to 0.16 ± 0.51. 
In the patients who experienced a recur- 
rent respiratory tract infection during the 
study, the time to improvement decreased 
from 5.46 ± 3.28 days before treatment to 
2.79 ± 1.36 days after treatment, and the 
time to cure decreased from 8.71 ± 3.96 
days to 4.54 ± 2.26 days. Adverse events 
included asthenia and adynamia in 3 pa- 
tients, diarrhea in 3, rash in 2, fever in 2, 
exacerbation of symptoms in 2, adenitis 
in 1, and flulike syndrome in 1. We con- 
clude that Broncho-Vaxom is effective 
and safe for the treatment of acute 
episodes of respiratory tract infections and 
for preventing recurrences. 
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I N T R O D U C T I O N  

Broncho-Vaxom ®* is prepared from lyoph- 
ilized extracts of the following bacteria: 
Haemophilus influenzae, Diplococcus 
pneumoniae, Klebsiella pneumoniae, 
Klebsiella ozaenae, Staphylococcus au- 
reus, Streptococcus pyogenes, Streptococ- 
cus viridans, and Neisseria catarrhalis. 
This immunomodulating agent, which ex- 
erts its effects through mucosa-associated 
lymphoid tissue, activates and regulates 
various components of the immune sys- 
temJ -9 Broncho-Vaxom is used as an ad- 
juvant in the treatment of patients with 
acute respiratory tract infection and in the 
prevention of recurrences. 

The therapeutic efficacy of the drug in 
children and adults with chronic sinusitis 
and in adults with chronic bronchitis has 
been demonstrated in double-masked, 
placebo-controlled, prospective stud- 
ies. 1°-~4 Patients given Broncho-Vaxom 
experienced a reduction in the severity of 
symptoms, the mean duration of acute 
episodes, and the number of recurrences, 
as well as an associated reduction in the 
use of concomitant medications. 

In a French, multicenter, double- 
masked, placebo-controlled clinical trial, 15 
Broncho-Vaxom was shown to have a pro- 
phylactic effect on children susceptible to 
respiratory tract infections. The study com- 
prised 116 children who had experienced 
3 or more infections during the previous 
fall and winter. Sixty-one children received 
Broncho-Vaxom and 55 received placebo. 
They received one capsule daily for 10 
days of each of 3 consecutive months, with 
an additional 90-day follow-up period. By 
the end of the 180-day study, 39.5% of the 
patients treated with Broncho-Vaxom had 

*Trademark: Laboratoires OM, Geneva, Switzerland. 

experienced no respiratory tract infections 
versus 16.5% in the placebo group (P < 
0.01). Forty-four percent of the patients 
who received Broncho-Vaxom required no 
antibiotic treatment compared with 23.5% 
of those receiving placebo (P < 0.05). 
These differences were more noticeable in 
the group aged younger than 6 years. In 
this group, there were no infections in 34% 
of the children treated with Broncho- 
Vaxom versus 3.5% of the patients who 
received placebo (P < 0.01); furthermore, 
antibiotics were not used in 37% of the 
patients treated with Broncho-Vaxom 
compared with 10% of those who received 
placebo (P < 0.05). No serious adverse 
events were detected during the study. One 
patient in the group treated with Broncho- 
Vaxom had diarrhea and two in the placebo 
group had gastrointestinal disorders. 

The primary prevention of respiratory 
tract infections by Broncho-Vaxom was 
tested in a randomized, double-masked, 
placebo-controlled study 16 of 423 healthy 
children enrolled in French day care cen- 
ters. Two hundred ten children were given 
one capsule of Broncho-Vaxom daily for 
10 days of each of 3 consecutive months, 
and 213 children were given placebo. The 
occurrence of three or more respiratory 
tract infections during the 3 treatment 
months was 9.5% in the group treated with 
Broncho-Vaxom compared with 18.3% in 
the placebo group, representing a 48% re- 
duction in the rate of respiratory tract in- 
fections with Broncho-Vaxom. Broncho- 
Vaxom prophylaxis was found to be more 
effective in the older children (older than 
18 months of age), a finding that supports 
the concept of  an immune system that 
matures with age. However, no protective 
effect was noticed in the Broncho- 
Vaxom-treated patients during the follow- 
up period of 7.5 months. The safety pro- 
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file of the two groups was similar, as pa- 
tients in the Broncho-Vaxom-treated 
group experienced 17 adverse events ver- 
sus 19 in the placebo group. 

Standard questionnaires have been used 
in several studies 17-19 to determine the in- 
cidence of respiratory tract infections as 
well as the impact of various risk factors. 
While these retrospective studies have the 
disadvantage of depending on the recall 
of signs and symptoms experienced in the 
past, they allow researchers to study large 
populations at minimal costs and to pro- 
duce results in relatively short time peri- 
ods. The retrospective data in the current 
study were obtained in a similar fashion. 

Before drugs are marketed they are 
tested in preclinical and clinical trials to 
assess their efficacy and safety. In the 
early clinical phases of drug testing, the 
focus is on the safety of the treated inpa- 
tients; in contrast, studies in the postmar- 
keting phases (late III and IV) involve 
outpatients in private practice. In the pre- 
marketing clinical trials the selection cri- 
teria and dosing schedules are stringent, 
while the postmarketing trials reflect the 
use of the drugs in private practice, mean- 
ing that the inclusion criteria and dosing 
schedules are less strict. 2°,21 The postmar- 
keting trials are used to detect less- 
frequent adverse events and to assess the 
efficacy of the proposed dosing schedule 
in populations that would not normally be 
included in clinical trials. 22-24 Sometimes, 
the results of a drug study in outpatients 
in private practice differ from those re- 
ported in inpatients in controlled clinical 
trials: adverse events occur, the dosage 
must be adjusted, or the drug is found to 
be not as effective as expected. 25,26 

Therefore, it is necessary to establish 
the efficacy and safety of drugs used in 
private practice. We therefore organized 

this study in which pediatricians and gen- 
eral practitioners treated patients with re- 
current respiratory tract infections with 
Broncho-Vaxom. 

PATIENTS AND METHODS 

In this trial, children of both sexes younger 
than 12 years of age were included at the 
time of a recurrent respiratory tract infec- 
tion. The physicians were familiar with the 
medical histories of the patients. Patients 
were given one capsule of Broncho-Vaxom 
dally for 10 days per month for 3 consec- 
utive months. If necessary, they also re- 
ceived an antibiotic selected by their physi- 
cian during the acute infectious episode. 

The following data were recorded on 
each patient's case report form at study 
entry: sex, age, type of acute infection, 
history of respiratory tract infections in 
the 3 months before entering the study, 
time to clinical improvement (the number 
of days before signs and symptoms di- 
minished), time to clinical cure (the num- 
ber of days before signs and symptoms 
resolved completely) in similar previous 
infections and in the current infection, and 
the antibiotic prescribed. Additionally, 
during the 3 months of the trial, the fol- 
lowing data were recorded: the number of 
respiratory tract infections (including re- 
lapses and recurrences), absenteeism from 
school or day care center (number of days 
lost), the number of antibiotic treatments, 
and the number of days to achieve clini- 
cal improvement and cure. 

The case report form did not contain an 
explicit question on adverse events; in- 
stead, a line was provided to register med- 
ical observations, including any significant 
medical concerns arising during treatment. 

The study began in March 1995 and 
ended in November 1995. The trial was 3 
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months in duration and patients could en- 
ter and complete the trial at any time be- 
tween March 1995 and November 1995. 
All the case report forms that were com- 
pleted properly and all forms, completed 
properly and improperly, listing adverse 
events were included in the assessment of 
results. Data recorded before the entry to 
the trial were considered retrospectively. 

RESULTS 

A total of 587 patients--358 boys, 225 
girls, and 4 whose sex was not specified--- 
were included. The mean age of the pa- 
tients was 5.24 _ 2.81 years. The most 
common diagnoses at the beginning of the 
treatment were pharyngitis (13%), tonsil- 
lifts (7.7%), pharyngotonsillitis (34.6%), 
and bronchitis (13.6%). 

The antibiotics used most frequently 
during infectious episodes at study entry 
were various forms of penicillin (6%), 
ampicillin (4.4%), amoxicillin (16.9%), 
amoxicillin-clavulanate (9.4%), classic 
macrolides and related compounds (4.9%), 
new macrolides and related compounds 
(9.2%), and cephalosporins (27.9%). Ap- 

proximately 1.9% of the patients were not 
given antibiotic treatment. 

The time elapsed to improvement and 
cure was reduced significantly (P < 0.001) 
by 44.4% and 37.9%, respectively, with the 
Broncho-Vaxom treatment compared with 
similar infections during the 3 months be- 
fore entering the study (Table I, Figure 1). 

During the 3 months of the trial, treat- 
ment with Broncho-Vaxom was found to 
be beneficial. The number of infections, 
absenteeism, and the number of antibiotic 
treatments were reduced by 86% to 95% 
(Table II). In the children who became ill, 
the time to improvement and cure de- 
creased by 49% and 48%, respectively 
(Table II, Figure 2). Using analysis of 
variance for repeated measures, these 
changes were determined to be statisti- 
cally significant (P < 0.001). 

Approximately 80% of the patients 
showed improvement in one or more of the 
measured variables (P < 0.001, Wilcoxon 
matched-pairs test). Thus 74.5% of the 
patients experienced fewer infections in 
the third month of treatment than 1 month 
before treatment; 77.4% had fewer absen- 
tee days; and 77.9% required fewer anti- 

Table I. Effect of Broncho-Vaxom ®* on the time to improvement and cure in the acute res- 
piratory tract infection present at entry compared with infections occurring dur- 
ing the previous 3 months. 

Previous Infections Infection Treated with 
(mean over 3 previous months) Broncho-Vaxom at Entry Reduction 

6.77 _+ 4.42 days 3.76 _ 2.18 t days 44.4% 
(n = 552) (n = 517) 

Time to improvement 
(mean _+ SD) 

Time to cure 
(mean + SD) 

11.86 ± 8.41 days 7.36 ± 4.93 t days 37.9% 
(n = 539) (n = 498) 

*Trademark: Laboratoires OM, Geneva, Switzerland. 
tp < 0.001, paired Student's t test. 
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Figure 1. Elapsed days (mean _+ SD) to improvement and cure in patients with an acute 
respiratory tract infection who received Broncho-Vaxom ®* compared with sim- 
ilar infections in these patients during the 3 months before the study (without 
Broncho-Vaxom). (P < 0.001, by Student's t test.) *Trademark: Laboratoires 
OM, Geneva, Switzerland. 

biotic treatments. In the patients with re- 
current infections during the study, de- 
creases in the time to show improvement 
and the time to cure were 79.6% and 
82.6%, respectively. 

The percentage of patients without in- 
fections 1 month before treatment was 
3.5% (n = 569); this figure increased to 
76.8% (n = 531) in the third month of treat- 
ment. As for absenteeism, 1 month before 
treatment 19.7% (n = 386) of the patients 
had not been absent due to infections, while 
during month 3 of treatment this figure in- 
creased to 91.1% (n = 403). The propor- 
tion of patients not requiring antibiotic 
treatment increased from 7% (n = 556) to 
86.2% (n = 528) during the same period. 
Figures 3 to 5 show the monthly changes 
in the number of infections, the number of 

absentee days, and the number of antibi- 
otic treatments as percentages of patients. 

Fourteen (2.4%) of the 587 patients re- 
ported adverse events: asthenia and ady- 
namia in 3 patients, diarrhea in 3, rash in 
2, fever in 2, exacerbation of symptoms 
in 2, adenitis in 1, and flulike syndrome 
in 1. The adverse events were mild to 
moderate in severity and disappeared 
spontaneously; all affected patients com- 
pleted the treatment. It is worth noting 
that weight gain and increased appetite 
were reported in 16 (2.7%) patients. 

DISCUSSION AND CONCLUSIONS 

In contrast to other types of infectious dis- 
eases, upper respiratory tract infections 
are difficult to control; they are highly 
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Figure 2. Mean elapsed days to improvement and cure in children with an acute respira- 
tory tract infection before entering the study and after receiving 1, 2, and 3 
months of treatment with Broncho-Vaxom ®*. *Trademark: Laboratoires OM, 
Geneva, Switzerland. 
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Figure 3. Distribution in percentages of patients suffering from 0, 1, 2, or 3 or more in- 
fections per month during the month before starting treatment with Broncho- 
Vaxom ®*, and after 1, 2, and 3 months of treatment. *Trademark: Laboratoires 
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contagious, yet immunizing children 
against each etiologic agent is impracti- 
cal. Although upper respiratory tract in- 
fections generally are not serious condi- 
tions, they are the most frequent cause of 
absenteeism from school and day care 
centers and, therefore, they are a principal 
cause of absenteeism from work for par- 
ents. 27,28 Additionally, upper respiratory 
tract infections are associated with otitis 
and hearing impairment. 27-29 Thus pre- 
venting such infections is important. In 
Europe, immunomodulation therapy has 
been found to be a practical way to prevent 
upper respiratory tract infections. 7-16,3°,31 

Although the exact mode of action of 
the immunomodulator Broncho-Vaxom is 
not fully understood, we know it enhances 
the body's main mechanisms of defense, 
such as the production by phagocytes of 
immunoglobulins in serum and secretions 
and the reactivity of T cells. 1,2,8,9 

In this study, Broncho-Vaxom was eval- 
uated by physicians in private practice in 
several major Mexican cities. (The results 
of the study represent the perception of 
physicians about this agent.) The aim of 
this study was to learn how effective and 
safe the drug would be in this setting. Such 
Phase IV studies complement controlled 
clinical trials with restrictive patient selec- 
tion criteria, because the Phase IV studies 
comprise the heterogeneous patient popu- 
lation found in private practices. 2°'22'24 

In this study, 2.4% of the patients ex- 
perienced adverse events while receiving 
Broncho-Vaxom. The incidence of ad- 
verse events is similar to that found in 
previous clinical trials. 3° The most fre- 
quently reported adverse events were gas- 
trointestinal disorders, rash, headache, 
fever, and exacerbation of symptoms. In 
the worldwide postmarketing surveillance 
of Broncho-Vaxom, 220 patients were re- 

ported to have experienced 290 adverse 
reactions. 31 All the documented adverse 
events were of limited duration and re- 
solved completely. 

Broncho-Vaxom proved to be effica- 
cious in the acute phase of respiratory 
tract infections present at study entry, 
markedly reducing the time to improve- 
ment and cure. Furthermore, patients 
treated with Broncho-Vaxom experienced 
fewer recurrences of infection, were ab- 
sent less frequently, and required fewer 
antibiotic treatments. When infections did 
occur, the time to improvement and cure 
decreased. The early effect might be at- 
tributed to the modulation in the phago- 
cytic system, while the prophylactic ef- 
fect might be ascribed to the activation of 
the humoral and cellular immune system. 
The decrease in absenteeism was due to 
the lower incidence of infections and 
probably also to the decreased severity 
and shorter duration of the disease. 

The decrease in the use of antibiotics 
could be attributed to the lower incidence 
of infections, to the decreased severity of 
the infections, and to the higher proportion 
of infections considered to be viral in ori- 
gin. These results must be viewed in light 
of the possible role of the placebo effect. 

Our findings are consistent with previ- 
ous controlled studies 11-I 6 of patients with 
sinusitis, chronic bronchitis, and other res- 
piratory tract infections. In these earlier 
studies, Broncho-Vaxom therapy was as- 
sociated with reductions in the symptoms 
and the mean duration of the acute 
episodes and the number of recurrent in- 
fections. Consequently, less concomitant 
medication was used by the patients. 

A meta-analysis 32 of Broncho-Vaxom 
trials showed the beneficial pharmacoeco- 
nomic effects in adults with exacerbations 
of chronic bronchitis infections. We found 
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the drug to be an effective complement to 
antibiotic treatment in the acute phase of  
respiratory tract infections, as it appears to 
reduce the susceptibility to such infections. 
Broncho-Vaxom appears to have an im- 
portant pharmacoeconomic impact on the 
lives of  patients by reducing absenteeism 
and the need for concomitant  antibiotic 
treatment.  Al though pharmacoeconomic  
variables were not directly assessed in our 
trial, it appears that Broncho-Vaxom could 
have a positive pharmacoeconomic impact 
in the treatment of  children as it was shown 
to have in adults. 32 

We conclude  that Broncho-Vaxom is 
effective and safe for the treatment of  the 
acute phase of  respiratory tract infections 
and for prevent ing recurrences of  these 
infect ions in chi ldren younger  than 12 
years of  age. 

A d d r e s s  co r r e spondence  to: Arturo C. 
Berber, MD, Arzneimittelforschung BASF  
Pharma,  La Candelar ia  186, Colonia  
Atlantida, Mexico DF CP 04370, Mexico.  

R E F E R E N C E S  

1. Mau~l J. Stimulation of immuno-protec- 
tive mechanisms by OM-85 BV. Respira- 
tion. 1994;61(Suppl 1):8-15. 

2. Mau8l J, Van Pham T, Kreis B, et al. Stim- 
ulation by a bacterial extract (Broncho- 
Vaxom) of the metabolic and functional 
activities of murine macrophages, lnt J 
Immunopharmacol. 1989;11:637~545. 

3. Duchow J, Marchant A, Delville JP, et al. 
Upregulation of adhesion molecules in- 
duced by Broncho-Vaxom on phagocytic 
cells. Int J Immunopharmacol. 1992;14: 
761-766. 

4. 

6. 

7. 

8. 

9. 

10. 

11. 

Wybran J, Libin M, Schandene L. Activa- 
tion of natural killer cells and cytokine 
production in man by bacterial extracts. 
Immunopharmacol lmmunotoxicol. 1989; 
11:17-32. 

Baladi S, Kantengwa S, Donati YRA, et 
al. Effects of the bacterial extract OM-85 
on phagocyte functions and the stress re- 
sponse. Med lnflamm. 1994;3:143-148. 

Fontanges R, Bottex C, Cristau B, et al. 
Influence of a bacterial extract on antigen 
presentation and protection against exper- 
imental infections. Lung. 1990;168 
(Suppl):716-719. 

Puigdollers JM, Serna GR, Hern~ndez del 
Rey I, et al. Immunoglobulin production 
in man stimulated by an orally adminis- 
tered bacterial lysate. Respiration. 1980; 
40:142-149. 

Emmerich B, Emslander HE Pachmann 
K, et al. Local immunity in patients with 
chronic bronchitis and the effects of a bac- 
terial extract, Broncho-Vaxom, on T lym- 
phocytes, macrophages, gamma-interferon 
and secretory immunoglobulin A in bron- 
choalveolar lavage fluid and other vari- 
ables. Respiration. 1990;57:90-99. 

Lusuardi M, Capelli A, Carli S, et al. Lo- 
cal airways immune modifications in- 
duced by oral bacterial extracts in chronic 
bronchitis. Chest. 1993;103:1783-1791. 

Zagar S, L6fler-Badzek D. Broncho- 
Vaxom in children with rhinosinusitis: A 
double-blind clinical trial. ORL. 1988;50: 
397-404. 

Schlenter WW, Blessing R, Heintz B. Con- 
servative treatment of chronic sinusitis. 
Success of oral bacterial lysate therapy. 
Laryngo- Rhino- Otol. 1989;69:671-674. 

1077 



CLINICAL THERAPEUTICS ® 

12. Djuric O, Mihailovic-Vucinic V, Stojcic 
V. Effect of Broncho-Vaxom on clinical 
and immunological parameters in patients 
with chronic obstructive bronchitis. A dou- 
ble-blind, placebo-controlled study. Int J 
Immunother. 1989;5:139-143. 

13. Cvoriscec B, Ustar M, Pardon R, et al. 
Oral immunotherapy of chronic bronchi- 
tis: A double-blind placebo-controlled 
multicentre study. Respiration. 1989;55: 
129-135. 

14. Orcel B, Delclaux B, Baud M, et al. Oral 
immunization with bacterial extracts for 
protection against acute bronchitis in the 
elderly institutionalized patients with 
chronic bronchitis. Eur Respir J. 1994;7: 
446--452. 

15. Paupe J. Immunotherapy with an oral bac- 
terial extract (OM-85 BV) for upper res- 
piratory infections. Respiration. 1991;58: 
150-154. 

16. Collet J-P, Ducruet T, Kramer MS, et al. 
Stimulation of nonspecific immunity to 
reduce the risk of recurrent infections in 
children attending day-care centers. Pedi- 
atr Infect Dis J. 1993; 12:648-652. 

17. Fleming DW, Cochi SL, Hightower AW, 
et al. Childhood upper respiratory tract in- 
fection: To what degree is incidence af- 
fected by day-care attendance? Pediatrics. 
1987;79:55-60. 

18. Hurwitz ES, Gunn WJ, Pinsky PF. Risk of 
respiratory illness associated with day- 
care attendance: A nationwide study. Pe- 
diatrics. 1991;87:62-69. 

19. Louhiala PK, Jaakkola N, Ruotsalainen R. 
Form of day care and respiratory infec- 
tions among Finnish children. Am J Pub- 
lic Health. 1995;85:1109-1112. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

Ray WA, Griffin MR, Avorn J. Evaluating 
drugs after their approval for clinical use. 
NEJM. 1993;329:2029-2032. 

Waller PC, Wood SM, Langman MJ, et al. 
Review of company postmarketing surveil- 
lance studies. BMJ. 1992;304:1470-1472. 

Linden M. Differences in adverse drug re- 
actions in phase III and phase IV of the 
drug evaluation process. Psychopharma- 
col Bull. 1993;29:51-56. 

Sawada M, Nakamura S, Yamada A, et al. 
Phase IV study and post-marketing sur- 
veillance of ofloxacin in Japan. Che- 
motherapy (Japan). 1991;37:134-142. 

Huckell VF, Belanger LG, Kazimirsky M, 
et al. Lisinopril in the treatment of hyper- 
tension: A Canadian postmarketing surveil- 
lance study. Clin Ther. 1993;15:407-422. 

Wheeler JM. Role of phase IV trials in de- 
termining the safety and efficacy of oral 
contraceptives. Guidelines for evaluation. 
J Reprod Med Obstet Gynecol. 1991;36 
(Suppl 4):325-327. 

Fries JF, Ramey DR, Singh G, et al. A 
reevaluation of aspirin therapy in rheuma- 
toid arthritis. Arch Intern Med. 1993;153: 
2465-2471. 

Haskins R, Kotch J. Day care and illness: 
Evidence, costs, and public policy. Pedi- 
atrics. 1986;77(Suppl 2):951-982. 

Bell DM, Gleiber DW, Mercer AA, et al. 
Illness associated with child day care: A 
study of incidence and cost. Am J Public 
Health. 1989;79:479-484. 

Wald ER, Guerra N, Byers C. Upper res- 
piratory tract infections in young children: 
Duration of and frequency of complica- 
tions. Pediatrics. 1991 ;87:129-133. 

1078 



A.C. BERBER AND B.E. DEL-RIO-NAVARRO 

30. Data on file, Laboratoires OM, Geneva, 
Switzerland, reference 7-16-30, 1993. 

31. Aiuti E Can immunostimulating bacterial 
extracts induce auto-immune diseases? 
Presented at the Satellite Symposium Im- 
munomodulation in Chronic Respiratory 
Disease of the European Respiratory So- 

ciety Annual Congress; September 27, 
1993, Firenze, Italy. 

32. Grove AK, Bergemann R, Keller R. Pre- 
ventive treatment of chronic bronchitis: A 
cost-effectiveness analysis for an im- 
munoactive bacterial extract in Switzer- 
land. Br J Med Econ. 1996;10:1-14. 

1079 


