Effects of Immunotherapy on Thai
Asthmatic Children*
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Bronchial asthma is a common dis-
ease characterized by recurrent
attacks of paroxysmal dyspnoea. It
is the result of an increased respon-
siveness of the airway to various sti-
muli and is manifested by a slowing
of forced expiration which changes
in severity either spontaneously or
as a result of therapy.! Bronchial
asthma may be classified as allergic
{extrinsic) and non-allergic (intrin-
sic) depending on the provocative
factors in the particular areas.? Al-
lergic asthma is triggered by aller-
gens, whereas non-allergic asthma is
provoked by non-specific agents
such as infections, psychogenic
factors, irritants etc. There isalso a
group of patients who may be clas-
sified as having “‘mixed asthma’.
These patients are definitely sensi-
tive to environmental allergens; at
the same time, however, infection
of the respiratory system also plays
an important role in provoking
their asthmatic attacks.?

Current knowledge of pathophy-
siological and immunological rela-
tionships leads to the possibility of
applying various prophylactic and
therapeutic measures in systemic,
well-directed regimens for asthma-
tics. Because of the complicated
nature of bronchial asthma, mono-
therapy is inadequate to control the
symptoms.> At our allergy clinic,
we administer immunotherapy as
part of the total management of
asthmatic patients who have been
referred to us for long-term treat-
ment.
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SUMMARY  Presented in this report are the retrospective evaluations of 72
Thai asthmatic children who received immunotherapy. The subjects were classi-
fied into three therapeutic groups, viz: 1) children receiving bacterial vaccine in-
jections, who had a history of recurrent asthmatic attacks associated with respi-
ratory infection (n=25); 2) children receiving allergen injections, who manifested
distinctive evidence of atopy (n=35); and 3} children receiving bacterial vaccine
and allergen treatments, who displayed symptoms of atopy and had a history of
asthmatic attacks provoked by respiratory infection as well as allergen exposure
(n=12). After long-term immunotherapy the rate of effective response was as
follows: group 1=88.00 per cent, group 2=82.86 per cent and group 3=58.33 per
cent. Based on this preliminary study, we tentatively concluded that the efficacy
of immunotherapy with bacterial vaccine or with relevant allergens in treating

Thai asthmatic children was satisfactory.
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Immunotherapy (hyposensitisa-
tion) involves the injection at re-
gular intervals of allergenic extracts.
We had earlier reported that about
60 per cent of the asthmatic adults
treated at our clinic with aeroaller-
genic extracts showed satisfactory
results.* However, the efficacy of
immunotherapy for asthmatic chil-
dren hitherto had not been evaluat-
ed in this region. This paper pre-
sents a retrospective analysis of the
efficacy of long-term immuno-
therapy involving injections of bac-
terial vaccine, allergenic extract of
common inhalants, or both. The
study was conducted on Thai asth-
matic children who reside in the
city of Bangkok.

MATERIALS AND METHODS

Subjects
Medical records of children un-

der 15 years of age, who had receiv-
ed immunotherapy at the allergy
clinic of the Police General Hospital
during the period 1976 to 1980
were analysed. The total number of
children was 107, Ninety-four chil-
dren (87.85% of the total) received
immunotherapy uninterruptedly at
the clinic for more than 12 months.
Of the 94, 72 (76.60%) were asth-
matic and 22 (23.40%) rhinitic.
Only the records of the asthmatic
children were analysed. The
methods of immunotherapy which
they received were divided into
three groups:

Group 1: Bacterial vaccine in-
jection.

Group 2: Allergenic extract in-
jection.

*From the Section of Allergy, Department of
Paediatrics, the Police General Hospital, Bang-
kok 10500, Thailand.
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Table 1. Basic data on subjects studied

33

Number Age* . Duration of illness Duration of Family history Skin test

Type of treatment of cases  (yrs) M:F (yrs) observation (months) (%+ ve) (% +ve)

Bacterial vaccine 25 428+255 1.5:1 1.96+1.61 41.28£22.42 40 42.25

Allergens 35 7.85+2.88 2.2:1 - 3.8 2.7 39.71220.68 60 160

Bacterial vaccine + allergens 12 6.6612.64 5:1 2.8312.24 59.41+31.88 3333 100
*mean £ SEM

Group 3: Bacterial vaccine and Table 2. Bacterial vaccine (bacterial contents = 1,000 million/ml)
allergenic extract injection.
The basic data on each therapeu- : -

) . Organisms Hion/ml
tic group are tabulated in Table 1. '8 million/
Immunotherapy Staphylococcus 500

. . Pseudomonas aeruginosa 250
1. Bacterial vaccine Neisseria catarrhali 60
Commercially available stock eisseria calarrnaits
bacterial vaccines (Broncasma Streptococcus pneumoniae 1, 11, 111 50
Berna®) were used for injection.  Streptococcus 40
The products were manufactured Klebsiella pneumoniae 40
by the SWiSS S'emm and VaCCine In‘ Haemophﬁus l'nﬂuenzae 40
stitute, Berne. Data on the contents Micrococcus tetragenes 20

of vaccine in ampoule are contained
in Table 2.

2. Mite extract

Bulk extract of cultured Derma-
tophagoides farinae in aqueous
form, 1:100 (weight/volume) was
purchased from  Hollister-Stier
Laboratory, U.S.A.

3. Other extracts

_Bulk extracts of common inha-
lant allergens in concentrated
aqueous solution, 1:10 (weight/
volume) were also purchased from
Hollister-Stier Laboratory.

Graduated dilutions of the mite
and other extracts were prepared
for immunotherapy purposes using
a buffered saline solution. The
dosage schedules for administering
the bacterial vaccine, mite extract
and other allergens are shown in
Tables 3, 4 and 5, respectively.

Clinical assessments

To evaluate the efficacy -of im-
munotherapy, we employed the
criteria for therapeutic response as
proposed by Phanuphak.’ In order
to simplify expression, the degrees
of response were also graded
according to a 4-point scale varying
from 4+ (very effective), 3+ (effec-
tive), 2+ (slightly effective) to 1+

(ineffective). Subjects who had
scores of 3+ or 4+ were considered
to have had an “effective re-
sponse’’, whereas those with scores
from 1+ to 2+ were considered to
have experienced ‘‘therapeutic fai-
fure” (Table 6).

RESULTS

The medical records of the 72
asthmatic children who fulfilled the
criteria were analysed. Twenty-five
children received bacterial vaccine:
35, allergenic extract; and 12, both
bacterial vaccine and allergenic ex-
tract (Table 1).

Group 1. Bacterial vaccine treat-
ment (Table 7)

All 25 children in this group had
a history of previous hospitalisation
(in paediatric wards) with the chief
complaint being respiratory dis-
tress. Their wheezing episodes were
always related to fever and respi-
ratory infection. Positive skin test
to at least one common inhalant al-
lergen was detected among 42.25
per cent of the 25 patients. How-

Table 3. Schedule of immunotherapy
with bacterial vaccine

Injection Frequency

No. ml (weeks)

1 0.2 i

2 0.3 1

3 04 1

4 0.5 1

5 0.6 1

6 0.7 1

7 08 1

8 09 1

9 1o 1

10 1.0 1
Maintenance 1.0 2to4

ever, none of them had any relevant
history of asthmatic attack precipi-
tated by allergen exposure. Both
the mean age of the patients and
the duration of their asthmatic
symptoms prior to bacterial vaccine
injection were lower in this group
than in those of Groups 2 and 3.
The mean number of bacterial vac-
cine injections for this group was
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Table 4. Schedule of immunotherapy with allergenic extracts (except mite antigen)

Injection Concentration ml Frequency

No. (wiv) (wk)

1 0.1 I

2 0.2 1

1:1,000

3 ’ 0.4 I

4 ! 0.7 1

5 } 0.1 1

6 > 1:100 0.2 !

7 0.4 1

8 ) 0.7 1

9 0.1 1

10 1:10 0.2 i
Maintenance 0.3 2t04

Table 5. Schedule of immunotherapy with mite antigen

Injection Concentration ml Frequency

No. {(w/v) (wk)

1 0.1 1

2 0.2 1

3 03 1

4 > 1:10,000 0.4 !

5 0.5 1

6 0.6 I

7 0.7 1

8 038 |

9 0.1 1

10 1: 1,000 0.2 1
Maintenance 0.3 2to 4
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35.92 + 4.09 (SEM). Evaluation re-
vealed that 88 per cent of the chil-
dren treated with bacterial vaccine
had effective response (3+ to 4+).

Group 2. Allergenic extract treat-
ment (Table 8)

All 35 children in this group had
a positive skin test to at least one
common inhalant allergen. Both
their mean age and their history of
symptoms prior to immunotherapy
were higher than those of Groups |
and 3. The mean number of injec-
tions in this group was 44.51 + 3.81
(SEM); the rate of effective re-
sponse, 82.86 per cent. The in-
cidence of allergic diseases among
immediate family members was
highest in this therapeutic group.

Group 3. Bacterial vaccine and al-
lergenic extract treatment (Table 9)

All 12 children in this group had
a positive skin test to at least one
common aero-allergen; they also
had a history of recurrent asthmatic
attack related to respiratory tract
infection as well as allergen expo-

sure. These children were given

both bacterial vaccine and allerge-
nic extract injections simultaneous-
ly. The mean number of injections
(bacterial vaccine and allergenic ex-
tract) for this group was 22.80+3.53
(SEM); the rate of effective re-
sponse following immunotherapy,
5&.33 per cent.

Table 6. Criteria for classifying therapeutic response

Degree of response
(score)

Reduction of
symptorns

Reduction of
medication

Descriptive terms

Very effective (4 +)

Effective (3 +)

Slightly effective (2 +)

Ineffective (1 +)

>15%

50— 74%

25 — 49%

<25%

> 50%

25 - 49%

<25%

0%

Attacks either absent or mild; medi-
cation.can be reduced by more than
half.

Attacks clearly reduced (definite sub-
jective improvement) & medication
can be reduced by % to %.

Slight or questionable subjective
improvement with only a small re-
duction in medication.

No subjective improvement and no
reduction in medication.
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When data on the effectiveness
of immunotherapy for the three
therapeutic groups were compiled
for analysis, the overall rate of ef-
fective response was 80.56 per cent
(Table 10).

Table 7. Therapeutic response: injections
of bacterial vaccine (N = 25)

Effective
Score of No. % vs
improvement failure (%)
4+ 2 8
3+ 20 80 88
2+ 3 12
I+ 0 o0 12

Table 8. Therapeutic response: injections
of allergen extracts (N = 35)

Effective
Score of  No. % Vs
improvement failure (%)
4+ 14 40.00
3+ 15 42.86 82.86
2+ 1 2.86
1+ 5 14.28 17.14

Table 9. Therapeutic response: injections
of allergen extracts and bacterial
vaccine (N = 12)

The allergen extracts employed
for Groups 2 and 3 are listed in
Table 11. Each subject was injected
with from one to four different
kinds of extract based on the skin
test results and the pertinent his-
tory of symptoms. The majority of
children in this series received
housedust and housedust-mite im-
munotherapy.

DISCUSSION

Immunotherapy is only a compo-
nent of allergic treatment but not a
substitute for environmental con-
trol, appropriate symptomatic
medication and clinical supervi-
sion.?

In reviewing the literature,
evidence has been presented that
immunotherapy benefits some asth-
matic children known to be sensi-
tive to specific allergens. A 20-year
follow-up study by Rackemann and
Edwards® revealed that 75 per cent
of asthmatic children given a course
of immunotherapy were free of
asthma, whereas 75 per cent of
untreated children continued to
have symptoms that continued into
adolescence. A prospective study
by Johnstone and Dutton” de-
monstrates the efficacy of immu-
notherapy versus placebo injection.
Seventy per cent of the children re-
ceiving immunotherapy compared
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asthmatic symptoms into adoles-
cence.b In Thailand, data on the
long-term prognosis of asthmatic
children, whether receiving immu-
notherapy or not, are currently not
available for comparison.

In 1980, we reported that 61.40
per cent of Thai asthmatic adults
showed satisfactory beneficial re-
sponse to aero-allergen immunothe-
rapy.* The effective result of aller-
genic extract immunotherapy in as-
thmatic children (Group 2) as un-
veiled in the present series was
82.86 per cent which is a higher
effective rate than that of the
adults.

Since infection is a non-specific
provocative factor in bronchial
asthma, opinions are confused
about the efficacy of using bacterial
vaccine for treatment because of its
failure to demonstrate specific cir-
culatory antibodies to bacterial pro-
teins and because of the concomi-
tant inability of using bacterial skin
tests for diagnosis. So-called “‘in-
fectious asthma’ is common among
children. Some series'™? have
shown bacterial involvement in
about 20 per cent of children first
diagnosed as having ‘‘asthmatic
bronchitis” It has been common
practice at various institutes to in-
clude bacterial vaccine injections in
the treatment of childhood asthma.

The reports of Frankland and

Effective  wijth only 20 per cent of those re- Hughes,® Helander® and John-
_ Scoreof No. % s ceiving placebo injections were free stone® revealed that bacterial vac-
improvement failure (%)  of asthmatic symptoms by the age cine as compared with placebo in-
4+ 0 0 of 16 years. There are three series jection had not increased the rate
58.33  of long-term studies on the follow- of improvement in asthmatic sub-
3+ 7 5833 . . )
up of untreated asthmatic chil- jects. The study by Mueller and
2+ 302500 ” e X
1+ 2 1667 . dren, at least 75 per cent of the Lanz'® gave the opposite impression
children studied continued to have indicating that bacterial vaccine may
Table 10. Therapeutic response
Result Bact. vaccines Allergens Bact. vac. + Allergens All groups
Effective* 22 (88%) 29 (82.86%) 7 (58.33%) 58 (80.56%)
Failure** 3 (12%) 6 (17.14%) 5(41.67%) 14 (19.44%)
Total 25 (100%) 35 (100%) 12 (100%) 72 {100%)

*Effective = 3+ to 4+ improvement scores
**Failure = 1+ to 2+ improvement scores
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Table 1]1. Immunotherapy with allergen
extracts (N=47)

Allergen No. %
Housedust 44 93.62
Housedust-mite 43 91.49
Moulds ‘ 7 14.89
Cockroach 10 21.28
Grass pollens 12 25.53
Kapok 2 4.26
Cat epithelium 1 2,13

be of value in treating childhood in-
fectious asthma if one properly
selects the patients for treatment.
They also showed that the largest
tolerable dose of antigen is a criti-
cal factor in determining the success
of therapy. In our series, all children
in the bacterial vaccine treatment
group had a definite history of re-
peated episodes of wheezing asso-
ciated with fever and respiratory
tract infection. Despite the fact
that 42.25 per cent of the children
in this group had positive skin tests
to common aero-allergens, they had
no record of asthmatic symptoms
related to allergen exposure. Treat-
ment with bacterial vaccine injec-
tions resulted in a reduction in the
number of episodes of respiratory
infection as well as a drop in the
frequency of wheezy attacks. Stock
bacterial vaccines were used empiri-
cally at our clinic. There was little
justifaction for the use of auto-
genous vaccines because reported
data show that bacterial flora in the
respiratory tract of individuals vary
markedly from day to day."

The children who received both
bacterial vaccine and allergen ex-
tract (Group 3) showed definite
evidence of atopy as verified by po-

sitive skin tests to relevant aller-
gens, but their asthmatic attacks
were frequently provoked by aller-
gen exposure as well as respiratory
tract infection. This group of pa-
tients had a higher rate of “thera-
peutic failure” than the other
groups. However, the duration of
immunotherapy was shorter for this
group compared with the other two
groups; also, the number of subjects
was small, so the significance of
therapeutic effectiveness is ques-
tionable.

The procedure of investigation in
our study was a drawback because
it involved a retrospective analysis
of medical records, We did not have
access to a control group of asthma-
tic children because parents would
not give their consent for placebo
injections. Also, the duration of im-
munotherapy and the period of cli-
nical assessment were not particu-
larly defined for each group. A pro-
spective controlled study of the
efficacy of immunotherapy would
be ideal for future investigation.
Data derived from the present
study may provide preliminary in-
formation on this aspect of treat-
ment. Despite a wide divergence of
opinion about the use of bacterial
vaccine for treating childhood
asthma and the fact that these vac-
cines have been used in general
practice!® more often than is neces-
sary, they may be effective when
used for treating properly selected
children.
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