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ABSTRACT 

Background: Recurrent respiratory tract infections among children with cardiac left-to-right shunts compared to those 
without occur because of an increased pulmonary to systematic flow ratio and/or concomitant pulmonary hypertension. One 
probabilihJ for this risk in developing recurrent infections is an acquired immunodeficiency state. 

Objective: To determine the effect of oral immunolherapy using Lyophilized Bacterial Lysate (OM-85 BV) in children with 
congenital left-to right cardiac shunts by measuring their serum IgG, IgM and IgA levels before and after administration and 
compare them with children without shunt lesions. We wanted further to compare the frequency of respiratory tract infection 
and the need for antibiotics between the two study groups. 

Materials and Methods: This is a double-blind prospective study involving 30 children with congenital left-to right 
cardiac shunts in Group 1 (ages 9 months to 7 years) consulting at a tertiary subspecialti; hospital for respiratory tract 
infection. Control population (Group II) were those without left-to-right shunts involving 24 children age-matched with 
those with slnmt, and consulting at a general pediatrics outpatient clinic for respiratory tract infection. Subjects in both 
population were ra11rfo11J/y assigned to placebo and study groups. Both study groups were given 3.5 mg Lyopl!ilized Bacterial 
Lysate (OM-85 BV) for 10 days for tliree co11seculive mo11tlzs. A placebo was given to the control groups. Blood samples for 
inununoglobulin levels ·were taken at Day O and Day 90 (20 days after the last dose). 

Results: There was a significant decrease in URI episodes in both study groups and use of antibiotics likewise decrease (p 
value < 0.01) compared with the placebo. The decrease in those without CHO was likewise significant but was not 
sig11ifica11tly different from the placebo. This was attribnted to their being a low risk population for frequent URI. IgM and 
IgA levels increased in both study groups, but a more significant rise among those without congenital left-to-right shunts (p 
< 0.01) 111ay indicate an immunodeficient state among children with left-to-right shunts. 

Conclusion: Oral administration of lyoplzilized Bacterial Lysate to high risk children with left-to-right shunts as 
imnnmotherapy decreases URI episodes and bacterial pneumonia, and probably helps mount an immune response as noted in 
the i11creased level of serum IgM and IgA levels. Longer observation period from 6 months to 1 year is recommended in both 
study groups. 

lNRODUCTION 

Left-to-right shunts from a congenital 
venh"icular septa! defect (VSD), patent duchts 
arteriosus (PDA), ah·ial septa! defect (ASD), alone or 
in combination, are ahvays accompanied by varying 
degrees of pulmonary congestion and congestive 
heart failure. These complications usually appear at 
6 to 8 weeks of life when a concomitant drop in 
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pulmonary vasculm resistance occurs. Such 
comorbid events usually present as recurrent 
respiratory tract infections, with or without 
bronchopneumonia, despite adequate decongestive 
measures. Manifestations of dyspnea resulting from 
lower respirato1y infections expends about 55% of 
the cardiac output on the work of breathing; thus 
decreasing available calories for growth leading to 
failure to thrive. As a consequence, a nutritionally 
deficient state of children with congenital heart 
disease decreases their immunity to viral infections 
from a decreased IgG and IgM levels. The vicious 
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cycle of recurrent URI and under nutrition 
continuous. 

The immune system of those with 
congenital heart disease has been investigated 
among Filipino children. During acute infection, 
71 % of patients with congenital heart disease (CHD) 
had elevated levels of IgG and 66% had normal IgM 
and IgA1 . Twenty-four percent (24% ), majority of 
which were below nine months old, had low IgG 
levels. In 1997, Yanilla et. al. (unpublished) 
compared the immunologic response to recurrent 
respiratory b·act infection among children with CHD 
(left-to-right shunt lesions) and those without and 
found that at 9 months to 5 years of age, they have a 
significantly lower lgG levels correlating with their 
nutritional status. Serum IgG in both groups were 
normal but those with CHD had significantly lower 
levels (p value < 0.05). IgM and IgA levels were 
comparable in both groups with no significant 
statistical difference.2 

Recent studies in the normal population on 
tl1e current management of recurrent respiratory 
b·act infections is geared towards 
immunomodulation and/ or regulation of tl1e 
immune response through oral immunization. 
Bienenstock et al reported the possible role of the 
immune system at the mucosa! leveP. They 
identified along the mucosa of the small intestine a 
large number of lymphatic follicles and large 
specialized lymphoid organs known as Peyer' s 
patches together forming the GALT or gut
associated lymphoid tissue. These Peyer's patches 
play a cardinal role in the induction of tl1e i1mnune 
response via tl1e M cells located on their surface and 
capable of selectively picking up the immunoactive 
substances that enter the intestinal lumen and 
bringing them into contact with the first cellular 
elements of the immune network, the macrophages, 
as well as tl1e T-1 and B lymphocytes, also located in 
the Peyer's patches. This contact induces the 
synthesis of secretory antibodies 
(immunoglobulins), mostly IgA but also IgM and 
IgG, according to a sequence of cellular interactions 
similar to that which appears during vaccination. 
The action of secretory IgA is very diverse, causing 
among other things, neutralization of bacterial and 
viral toxins and agglutination of microorganisms 
while considerably reinforcing the nonspecific 
defense reactions such as interferon and/ or 
lactoferrin synthesis. The use of oral 
ilmnunotl1erapy in these studies have shown a 
rising IgA level concomitant with a decrease m the 
number of respiratory tract infections among 
children.3 
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OM-85 BV is one of the oral 
ilnmunobiotherapeutics having a bacterial ongm 
and possessing immunomodulating properties. It is 
a lyophilisate extracted from different bacterial 
species obtained from Haemophilus influenzae, 
Diplococcus pneumoniae, Klebsiella pneumoniae, 
Klebsiella ozaenae, Staphylococcus aureus, 
Sb·eptococcus pyogenes, Streptococcus viridans and 
Neiserria catarrhalis which commonly cause 
respiratory infections in children. Oral 
adminish·ation of bacterial fractions has been found 
to influence nonspecific ilnmune response 
mechanisms mediated by polymorphonuclear 
leukocytes, macrophages, T- and B-lymphocytes and 
nahual killer cells. In a study by Arafat et al. among 
adult male Lewis rats gavaged with 180 mg OM-85 
BV / kg admil.1istered initially for 10 days for 3 
consecutive montl1s, a significant increase il.1 the 
serum concentration of IgG was observed by day 30 
(140% above pretreahnent concenlTations) and 
maximally increased at the end of the third month. 
There was similar increase in serum IgM (75%) and 
serum IgA (60%), with maximal increase in salivary 
lg A ( 400%) above preh·eahitent levels.'! The elevated 
concenh·ations persisted until 6 months. 

Initial placebo-conh·olled, double-blind, 
parallel-group study done by Lusuardi et al. on 
adults with chronic bronchitis lead to significant 
ilnmune modification in tl1e respiratory h"act, 
wiiliout apparent alteration of the serum immunity 
based on samples obtained 20 days after the last 
dose of tl1erapy.5 In the presence of viral il.1fections, 
which has been found to depress macrophage 
activity favoring bacterial superinfections, OM-85 
BV was noted to help prevent defects in macrophage 
phagocytosis. The clinical effects of a significant 
decrease in URI episodes and in those requiring 
antibiotic therapy in both population is believed to 
be due to the innate ability of the drug to stimulate 
the body's nonspecific ilnmunity against other 
bacterial and viral pathogens affecting the 
respiratory system. 

Several foreign studies have been done on 
high risk adult patients and children. In a sh1dy 
conducted among normal children with upper 
respiratory tract infection, Deleval et al. noted that 
the nmRber of children witl1out the need for 
antibiotics increased significantly.6 A similar h·end 
was seen among adults with chronic bronchitis and 
COPD. No local sh1dy has been published on the use 
of oral vaccil.1es as immunopotentiator on adults; 
more so among those with congenital left-to right 
shunts. 

The objectives of this study are: (1) to 
compare frequency of upper respiratory h·act 
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infections and their use of antibiotics 6 months prior 
to treatment and during OM-85 BV adminisb"ation 
among children with congenital left-to-right shunt 
lesions and normal children without CHD; (2) to 
detennine the effect of oral immunotherapy using 
Lyophilized Bacterial Lysate in children with long
standing left-to-right shunts and those without by 
measuring their serum IgG, IgM, and IgA levels 
before and 20 days after intake; and (3) to compare 
the frequency of respiratory h·act infections with or 
without concomitant bronchopneumonia, and use of 
antibiotics before and after treatment, between the 
two groups. 

Once established, children with left-to-right 
shunts, as a high risk group with lower immune 
response than the normal population, can be 
protected from recurrent respiratory infections until 
an appropriate surgical intervention can be done. 

MATERIALS AND METHODS 

A. Subjects
This double-blind prospective, study 

involved 30 children in Group I diagnosed to have 
congenital left-to-right shunt lesions - Patent Ductus 
Arteriosus (PDA), Ventricular Septa! Defect (VSD), 
Atrial Septa! Defect (ASD), or Atrioventricular Canal 
(A VSD), with ages ranging from 6 months to 7 years, 
and consulting at a tertiary subspecialty hospital for 
upper respiratory tract infection with or without 
concomitant pneumonia. Diagnosis was confirmed 
by chest XRay, electrocardiogram, and 2D
echocardiogram. History of congestive heart failure 
and other medications such as diuretics, digoxin, or 
vasolidators during the study period were noted. 
The control population or Group II were those 
without left-to-right shunts, and consisted of 24 
children, age-matched with those with shunt lesions 
consulting at a general pediatrics out patient clinic 
for respiratory tract infection with or without 
concomitant pneumonia. Excluded were infants and 
children with signs indicative of immunodeficiency 
or on corticosteroid therapy. 

All consecutive normal and CHD patients 
fulfilling inclusion criteria were enrolled and all 
eligible patients were randomly assigned to 
h·eahnent and placebo groups using table of random 
numbers. 

A review of the frequency of respiratory 
h·act infections with or without concomitant 
pneumonia, and those requiring use of antibiotics, 
within a 6-month period prior to the study were 
noted in all subjects. Recurrent URI in this study 
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was defined as � 4 episodes of respiratory infection 
in a 6-month period. 

B. Treatment and Follow-up:
An informed written consent was secured 

from the parents/ guardian of all subjects. Both 
study groups were given OM-85 BV (Broncho 
Vaxom) 3.5 mg during the first 10 days for three 
consecutive months. A placebo was given to the 
control groups. Initial work-ups done in all subjects 
consisted of a complete blood count and chest 
radiograph. Antibiotic therapy was given when 
indicated on Day 1 of consultation. 

Blood samples were taken from all subjects 
at the beginning of the trial (Day 0), and 90 days 
after (i.e., 20 days after the last dose) for serum IgG, 
IgA, and IgM. The blood samples were allowed to 
clot at room temperature for 1 hour. The serum was 
then separated following centrifugation at 3000 rpm 
for 15 minutes at 4°C and stored at 20°C until 
assayed. Quantitative detennination of 
immunoglobulins were perfomed by radial 
immunodiffussion (RID) utilizing kits purchased 
from Behring (Zuellig) diagnostics. Normal level kits 
were used for the serum samples. 

Patients were followed up on Days 10, 30, 60 
and 90. (See Appendix 1, Sample data sheet). In both 
study groups, subjects who were unable to complete 
follow-up by Day 90 were considered dropouts. 

C. Statistical Analysis

Cenb"al tendencies as mean and standard 
deviation were computed in both groups and 
statistical significance was tested by the Student T
test. A p value < 0.05 was considered significant. 
Analysis of variance (ANOV A) was used · to 
compute the difference between the placebo and 
study groups with a p value < 0.05 considered as 
significant. 

RESULTS 

A total of 54 children were included in the 
study with a mean age of 34.7 months in Group I 
and 36.4 months in Group II. Group I was composed 
of thirty (30) subjects, and twenty-four (24) in Group 
II. There were more females in both groups (63%
and 71 %, respectively) as shown in Table IA, but the
difference was not statistically significant (p = 0.78).

Among those in Group I, 57% had 
ventricular septa! defect, (Table IIA) with a mean 
pulmonic to systemic flow ratio (QpQs) of 1.9:1. 
Pulmonary hypertension was noted in 50% of 
patients as shown in Table JIB. 
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Table I. Patient Characteristics in Group I and II 
A. Classification of subjects based on gender 

Group I Group ff Total 

Male 
Female 
Total 

with CHO Without 

11 (37%) 
19 (63%) 

30 

CHO 
7 (29.2%) 

17 (70.8%) 
24 

18 
36 
54 

Table 18. Age Distribution of the two study groups 
Age Group I Group II p value 

Group with CHD Without 
{months) CHO 

Mean Age 34.7 + 22.5 36.4 + 22.8 0.78 NS 

Table IIA. Echocardiographic features of subjects in 
Group I (with CHD) 

Shunt Lesion Number Percentage 

VSD 
PDA 
ASD 

(n = 30) 
I 7 
9 
3 

(%) 
56.7 
30.0 
10.0 

Table 11B. Echocardiographic characteristics: 
pulmonary artery pressure 

Pulmonary Number 
Artery /n = 30) 

Percentage 

(%) 
Pressure 

Normal 
With PAH 

Mild 
Moderate 

15 

7 
8 

50.0 
50.0 

Table I/IA. Number of children in Group I (with L-R 
Shunts) with 2'. 4 episodes of URI in a 6 
month-period prior to treatment with 
Oral Vaccine (OM-85). 

Age 

6-12 mos

13-24 mos

25-48 mos 

2'. 49 mos

(5-7 y/o) 
Overall Rate 
of URI 
Recurrence 

Grp I Grp I Total 
Study Placebo (n=29) 
Group Group 
(n= 13) (n= J6) 

1/1 3/3 
( 100%) ( 100%) 

1/3 4/4 
/75%) { 100%) 

6/6 2/3 
(100%) (67%) 

1/3 3/6 
(75%) {50%) 
9/13 12/16 

(69.2%) {75%) 

4/5 

5/7 

8/9 

4/9 

21/29 
(72.4%) 

Percen 
-tage
(%)

80% 

71.4% 

88.9% 

44.4% 

72% 

A review of the frequency of upper 
respiratory b·act infections within a 6-month period 
prior to the study showed recurrent URI in 70% of 
patients with CHO, with highest recurrence among 
the 24-48 months group (88.9%) as shown in Table 
III and Figure 1. On the other hand, recurrent URI 
from any cause occurred only in 25% of subjects in 
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Group II with highest frequency in the same age 
group. Occurrence of URI among those with left-to
right shunts was significantly higher during the first 
year of life (80%) compared with those in Group II 
(0%). 

Table 111B. Number of children in Group II (without 
CHO) with 2'. 4 episodes of URI in a 6-month 
period prior to administration of Oral 
Vaccine (OM-85): 

Age Grp I Grp II Total Percen 
-tage
(%)

Study Placebo (n=24) 

6-12 mos

13-24 mos

25-48 mos

2'. 49 mos

(5-7 y/o) 
Overall Rate 
of URI 
Recurrence 

y_[_Q_!fil Group 
/n= 13) (n= l JJ 

0 0/1 

3/7 1/2 
(42.8%) (50%) 

1/2 1/4 
(50.0%) (25%) 

0/4 0/4 

4/13 2/11 
(30.8%) (18.2%) 

0/1 0 

4/9 25% 

2/6 33.3% 

0/8 0 

6/24 25% 

Figure 1. Comparison of the incidence of recurrent URI 
between children with chronic L-R shunts 
(Group I) and those without (Group II) 

wi\h CHD Wllhoul CHD 

0 6-12 mos: 

D 13-24 mos 

a 25-48 mos 
□ >48 mos 

····· I OTolal 

Table lllC. Comparison of URI episodes requiring 
antibiotics between Group I {with CHD) and 
Group II (without CHDJ 

Mean URI episodes 
Mean No. of URI 
Episodes requiring 
Antibiotics 
Percentage f%) 

Group I 
/with CHD) 

5.9 
4.41 

74.74% 

Group II 
(without 

CHD) 

3.35 ± I. 15 
1.67 ± 1.61 

49.85% 

Concomitant bronchopneumonia occurred 
more freq1,1ently among those with CHO 
necessitating··, the use of antibiotics in this group 
versus those without as'shown in Figure 2 and Table 
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IIIC. Only 49.8% of URI episodes required antibiotic 
therapy in Group II as compared to 74.5% in Group 
I. 

Figure 2. Comparison of mean URI episodes and those 
requiring use of antibiotics between Group I and 
Group II 

■ Mean URI EplS'odes 
URI wl Ablollcs 

Treatment Phase with OM-85 BV in Group I (with 
left-to-right shunt): 

In the population of children with chronic 
left-to-right shunts (Group I), there were 24 % drop
outs until Day 90 decreasing subjects to 22 at the end 
of the study. Among those given oral OM-85 BV 
(lyophilized bacteria Lysate), there was a significant 
decrease in the number of URI episodes after the 
first dose, from a mean of 5.923/month to 0.16 

· episodes up to the last follow-up period on Day 90
as shown in Table IV (p value = 0.0001). The number
of episodes requiring antibiotics likewise decreased
significantly from 3.25 to 0.083 (p < 0.01).

Figure 3. Comparison between the study and placebo 
groups after Oral OM-85BV among children 
with left-to-right shunts (Day 0-90). 
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Table IV A. Comparison of the mean number of URI 
episodes between the study and placebo 
groups of children (Congenital left-to-right 
shunts) Group I 

A. Pre-Therapy

Study 
Group 

{n = 13) 
5.923 

Placebo 
Group 

{n = 16) 

p 
value 

0.8489 

B. 

(6 months period)
Episode per 0.987 

0.25 
0. 16

5.188 

0.865 

J.000
1.600

month
C. Day 1 - 30
D. Day 31 - 90

0.0118 
0.0001 

Table IVB. Comparison of the mean number of URI 
episodes requiring antibiotics between the 
study and placebo groups of children with 
congenital left-to-right shunts (Group I) 

A. Pre-Therapy

Study Placebo p 
Group Group value 

(n = 13) (n = 16) 
3.25 4.9375 0.4149 

8. 

(6 months period)
Episodes requiring
Antibiotics per

0.542 0.8223 

month
C. Day 1 - 30
D. Day 31 - 90 

0.00 
0.0833 

0.625 
1.200 

0.0077 
0.000 

Clinical improvement among subjects in the 
study group during the entire duration of the study 
was significant. Witl1 a decrease in URI episodes, 
children were noted to be more playful, active, with 
improved appetite. An analysis of their serum 
immunoglobulin levels (IgG, IgM, and IgA levels) 
pre-and after the third dose of treatment is shown in 
Table V. 

Table V. Difference in serum immunoglobulin levels 
among children with left-to-right shunts 
between the control and treatment �roues 

Jmmunoglo- Study Placebo p value 
bulin Levels Groue Groue 
lgG L�vels 

Pre-/Day O) 151.2±22.9 158±22.1 0.271 
Post-/Day 90) 156.5.±:31.9 173±56.7 
Difference 5.33±31.l 15.6.±41.0 
pvalue 0.692 0.452 

lgM L�v�li 
Pre-(Day0) 226.2±28.9 200.±:13.1 0.101 
Post•/Day 90) 322.2.:!;91.7 31 1.8±7 8.3 
Difference 96.0.:t 106.4 111.8±66.3 
pvalue 0.078 0.043 

lgA Levels 
Pre-/Day 0) 60.7±6.07 80.8.±:21.9 0.645 
Post-jDay 90) 82.3.±:30.3 114.0.±:31.0 
Difference 22.0±30.l 33.4± 11.9 

p value 0.133 0.011 

There was no significant rise in serum IgG 
in both groups while serum IgM increased in the 
study group by 96.0 ± 106.4 iu/L but was not 
statistically significant. Among those who were not 
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given the oral vaccine but had frequent URI up to 
Day 90, there was an increase in serum IgM levels 
by 111.75 � 66.3 which was statistically significant (p 
< 0.05). The. difference between the placebo and 
study groups, however, was not statistically 
significant. The rise in IgA levels in the study group 
among those children with L-R shunts (22 � 30.1) 
was not statistically significant (p = 0.133) when 
compared to the placebo group (33.35 � 11.9, p value 
< 0.01). The difference in serum IgA levels between 
the placebo and study groups among those with 
CHD was likewise not statistically significant. 

Treatmeut Phase with OM-85 BV in those without 
sh1111ts (Group II). 

In group II or the conb·ol population, 12 
patients completed follow-up up to Day 90. Table VI 
shows that there was a remarkable decrease in the 
number of URI episodes among those given the oral 
vaccine (OM-85 BV) at the end of 90 day period. 
There was likewise a similar drop in URI episodes 
requiring antibiotics in the study group shown in 
Table VIB. 

Table VIA. Comparison of the mean number of URI 
episodes between the study and placebo 
groups of children without congenital left
to-right shunts (Group II) 

A. Pre-Therapy
(6 months period)

B. Episodes per
month

C. Day 1 - 30
D. Day 31 -90
p value

Study Placebo 
Group 
{n = 6) 
3.5+ 1.38 

0.583 

0.000 
0.33+0.52 

0.018 

Group 
{n =6) 

3.17+0.98 

0.528 

0.33+0.52 
0.67+0.52 

0.0056 

p 
value 

0.6400 

0.1449 
0.2897 

Table VIB. Comparison of the mean number of URI 
episodes requiring use of antibiotics 
between the study and placebo groups of

children without congenital left-to-right 
shunts (Group II) 

A. Pre-Therapy 
(6 months period) 

B. URI requiring
antibiotics per
month

C. Day I - 30
D. Day 31 -90
p value

Study 
Group 
{n =6) 

2.17_±:2.l4 

0.362 

0.00 
0.00 

0.0151 

Placebo 
Group 
{n = 6) 

1.17_:t0.25 

0.195 

0.17±0.41 
0.17±0.41 

0.0563 

p 
value 

0.3050 

0.3409 
0.3409 

A similar trend, however, was also noted in 
the placebo group with a remarkable drop in URI 
episodes (p value = 0.056) with no statistically 
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significant difference between the two groups at any 
point from Day O - 90 days (p value > 0.05). The 
drop, however, in the number of URI episode 
requiring use of antibiotics is more highly significant 
in the study group (p = 0.015) as compared to the 
placebo (p = 0.056). However, the difference 
between the two groups was not statistically 
significant (p = 0.349). 

With regard to the change in serum 
immunoglobulin levels (IgG, IgM, and IgA) among 
children without congenital heart disease (Group II), 
no significant change was noted in IgG levels. IgM 
and IgA levels were significantly increased among 
those who received the vaccine (p value < 0.01) as 
compared with the placebo. Those in the placebo 
group did not develop URI at the 90-day period, 
thus no concomitant rise in serum IgM and IgA 
levels were noted. This is in contrast to those 
children in the placebo group of Group I (with L-R 
shunts) who had a stimulated rise in serum IgM and 
IgA levels at Day 90. The rise in IgM among those in 
Group II who were given OM-85 BV was statistically 
significant compared with the placebo group (p 
value = 0.006). 

Figure 5. Comparison between the study and placebo 
groups after oral OM-85BV among children in 
group II or those without left-to-right shunts (Day 
0-90)
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Table V. Difference in serum immunoglobulin levels 
among children without chronic le�-to-right 
shunts (Group II) between the study and 
placebo groups at Days 0 and 90 

lmmunoglo- Treatment Control 
bulin Levels Group Group 
lgG Levels 

l're-(Day 01 
Post-(Day 90} 
Difference 
pvalue 

lgM Levels 
Pre-(Day0) 
Post-(Day 90) 
Difference 
p value 

lgA Levels 
Pre-(Day0) 
Post-(Day 90) 
Difference 
p value 

187.4±60.73 
152.6±46.9 
34.8±39.5 

0.120 

202.3±20.96 
341.5±63 
139.2±74 
0.006 

86.1±59.5 
137.03±55.9 
50. 96±28.59

0.007

218.5±69.6 
199.8±56.7 
-18.66±30.3

0.188

211.6± 18.5
218.0±41.8

-6.4±56
0.811

122.4±80.7 
105.8±53.0 
-16.6±38

0.339 

p value 

0.1721 

0.006 

0.3476 
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DISCUSSION 

Upper respiratory b·act infection in children 
remains to be the single most frequent cause of 
medical consultation. This incidence is increased 
among the high risk population of children with 
congenital left-to-right shunts versus those without 
(80% vs. 25 % ) who have a persistently increased 
pulmonary blood flow at more than 2:1 ratio to that 
of systemic blood flow. In this study, it was shown 
that frequent URI among those with CHD increases 
within the first year of life but can be indiscernible 
from the congestion of heart failure, and increases 
up to 24 - 48 months. Among normal children 
(without CHD), the increase in environmental 
exposure at 1 - 4 years of age may explain the 
increased incidence of recurrent URI in 25% of 
children. 

The use of oral vaccine as immuno
potentiator has been used in foreign studies among 
adults with COPD/bronchitis as reported by 
Lusuardi et al. In the present study, children with 
persistent left-to-right shunts from congenital heart 
disease (Group I) given lyophilized bacterial lysate 

orally had decreased episodes of URI and that 
which required antibiotic administration. An 
increase in serum IgM and IgA levels were noted 20 
days after third dose of treatment although not 
statistically different from those who had clinical 
acute URI in the placebo group. This higher increase 
in serum IgM and IgA levels in the placebo group 
may indicate more superior stimulation conferred 
by a natural infection tha11 that by passive means. In 
conh"ast, children without CHD given the oral 
vaccine had a significant rise in serum IgM and 
serum IgA compared with placebo. These findings 
suggest that children with CHD may have normal 
immunoglobulin levels similar with their age
matched normal cmmterparts but are able to mount 
an immune response after an acute infection with 
greater increc1se among those given the oral vaccine 
versus than by simply acquiring clinical URI. 

The placebo group of children with L-R 
shunts and concomitant URI had a more significant 
rise in serum IgM and IgA levels (p < 0.05) 
compared with the shldy group but required 
antibiotic therapy more than those children who 

took the oral vaccine. Likewise, the rise in serum 
IgM and lgA levels were not significantly different 
in both the placebo and study group. This may 
indicate the ability of oral lyophilized bacterial 
Iysate to stimulate otl1er nonspecific immunity such 
as those arising from the mucosa which were seen in 
previous studies as vital in the protection from 
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respiratory tract infections, aside from those arising 
from systemic immunity. The question as to whether 
children with long-standing left-to-right shunts are 
irnmunocompromised compared with their age
matched counterparts without CHD inspite of their 
ability to respond to acute infection was shown by 
the more sigrlificant increase in serum IgA and IgG 
levels in the study group of the control population. 

The respiratory tract is provided with three 
successive defense lines: (1) nasal, salivary, and 
pulmonary secretions containing lysozyme and 
lactoferrin, (2) the mucociliary barrier which 
prevents micro-organism adhesion to the mucosa! 
surface, and (3) the lung's mucosa! immune system 
- that is the bronchus-associated lymphoid tissue
(BALT) and its relationship with the GALT (gut
associated lymphoid tissue) or the lymphoid organs
in the intestinal mucosa.3 It is believed that the
GALT and the BALT play a significant role in the
activation of macrophages and I-lymphocytes
resulting to the production of antibody precursors,
particularly IgA. This precursor is believed to be
stimulated with intake of Lyophilized bacterial
lysate providing mucosa! immunity against bacteria

and viral pathogen of the respiratory b·act. The
gradual acceptance of the importance of IgA in
protecting mucosa! surfaces against infection from
numerous pathogenic organisms led to increased
interest in oral immunization.6 

In a study by Broug-Halob et al in 1996, 
cytokine production by alveolar macrophages after 
oral administration of OM-85 BV has been seen in 
rat models, reflected by an enhanced interleukin (IL-
1B), tumor necrosis factor, nitric oxide secretion, and 
a decreased IL-6 secretion. It was further 
hypothesized that there is enhanced clearance of 
infectious bacteria from the respiratory tract due to 
alveolar macrophage activity.10 It is known tl1at the 
contact of i.mn1w1oactive substances at the Peyer' s 
patches induce secretory immunoglobulins, mostly 
IgA which neutralizes bacterial and viral toxins. In 
this study, serum IgA was determined because 
specimen collection for salivary or broncheoalveolar 
washings was unsuitable for our patients 
considering tl1eir age and clinical condition. 
However, the absence of clinical URI among the 
subjects improved clinical well-being among the 
subjects and provided encouragement among the 
parents who take care of these children with CHD as 
noted by the high follow-up rate in this study group. 

In those children without congenital heart 
disease, a decrease in URI episodes and those which 
required treatment with antibiotics were likewise 
noted, with high statistical significance among those 
receiving the vaccine. However, there was no 
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statistically significant difference when compared 

with those in the placebo group. This observation 

may be explained by the innate low susceptibility of 
normal children to recurrent URI with or without 
inununobiotherapy and that the study period was 
less than 6 months. Long-term effects of the vaccine 
in terms of prevention of URI episodes and those 
requiring antibiotics may be evident at more than 4-
6 months period which was outside the scope of the 
present study. The low follow-up rate in the control 
population may likewise be attributed to the lower 
incidence of recurrent URI on this group so that the 
subjects were usually well during the period of the 
study and did not find the need to seek consultation, 
or complete the dose of treatment. 

CONCLUSION 

The use of OM-85 BV in the prevention of 
recurrent respiratory tract infections among high 
risk children with left-to right shunts significantly 
decreased the frequency of URI, with a similar 
decrease in episodes requiring antibiotics. Serum 

IgM and IgA levels increased in both study groups, 
but a more significant rise among those without 
congenital left-to-right shunts may indicate an 
immunodeficient state among children with left-to
right shunts and emphasizes the role of enhanced 
lung mucosa! immunity and factors other than cell
mediated or antigen-specific immunity in the 
prevention of recurrent respiratory tract infections in 
children. 

The limitation of this study is the decrease 
in sample size at the end of Day 90 for serum 
immunoglobulin determination. It cannot be 
discounted that better results may have been 
obtained using salivary IgA determination, but the 
method of collection was not suitable for our 
subjects (children with CHD). Determination by 
broncheoalveolar washings may be ideal but again, 
subjecting our patients to bronchoscopy for 
specimen collection was not suitable considering 
their age group and clinical condition. Extending the 
clinical follow-up to 6-month and 1-year periods in 
both study groups, especially among U1e low risk 
population of those without CHD is recommended. 
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