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The effcctiaeness of bacterial uacainc in the treatment of infectice asthma was 
studied in $8 pairs of patknts followed over an eighteen-month period. matched 
OS closely as possible u&h respect to age, sex, race, duration and secrrity of asthma, 
vital capacity, maximal expiratory flow rate (MEPR), and x-my eoi&%ce of hypo~ 
plastic sinusitis. According to a strict double-blind technique, one group was gi,rcn 
stock bacterial vaccine hyposensitization and the other a saline placebo. They wfrc 
c,ualuated as to subjective manifestations (according to a. scmiquantitatioc scale). 
Pmergency room visits for asthma, &al capacity, ,MEFR, numbrrs of asthma pills, 
steroid tablets, and inhaler prescriptions. In ew~y para.metcr follo?cd, thr vat-ci,nc- 
twated patients did better. The difference between the two groups was statisticall:y 
si.gnificant with, rega.rd to the inhaler prescriptions. Patimts uith hypcrplastic sinu- 
&is did not fare brttrr than the others, but the group may hauc been too small. 
There was no sign,ifinnnt diflcwmcc hctwcrn the fwo groups in the nmount of ctnti- 
biotics takm. 

B acterial vaccines have been used in the treatment of bronchial asthma 
for over sixty years. In 1907, Carmolt-Jones’ reported improvement in 18 of 
52 patients with asthma who were treated with injections of a bacterial vaccine. 
Six years later Pirie” reported excellent results in 7 out of 9 patients with 
asthma treated with bacterial vaccine for several months. 

An extensive literature has been built up on the subject of bactrrial allergy. 
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Blatt,” in his 1961-1962 review of microbial allergy, lists 514 rc~ftrcncrs in the 
previous decade Nevertheless, there is still much debate concerning the worth 
of bacterial vaccine hvposensitization in the treatment of asthma. 

I)espitc some opinions to the contray,-, the cmwnsus has been that hact(:rinl 

vaccine is of benefit.” The reason for this is the empiric observation that most 
patients seem to improve on bacterial vaccine therany. There arc some fallacies 
in this reasoning: ( 1) Tl ie effect, of the infection may be nonspecific, as, f’oi 
example, from cstertion or fatigue. (2) The paticnt,s receive other therapy 
concurrently. (3) Both the patient and the doctor may be biased in favor ot 
the treatment. (4) Pa.tients with asthma have spontaneous exacerbations arltl 

remissions. 
In an attempt to evaluate better the effect of bacterial vaccine, a “double- 

blind” clinical trial was carried out. 

MATERIAL AND METHODS 
Patient selection 

A group of 52 patients attending the allergy clinic was selected. All had a 
history of bronchial asthma aggravated by infection. On each patient, a complete 
history and physical examination and a complete blood count, urinalysis, and 
chest x-ray were performed. The usual allergy work-up included skin tests 
with a minimum of twenty inhalants. Special studies performed on each pa- 
dent included sinus x-rays and a det,ermination of vital capacity and maximal 
cxpiratory flow rat,e (MEFR). The patients were then paired by matching as 
closely as possible with respect, to age, sex, race, severit,>- and duration of the 
disease, pulmonary function studies, and evidence by x-ray of hvperplastic 
sinusitis (Table I). During the original matching, no patient with sinusitis 
was matched with one free of the disease. 

Bacterial vaccine 

The bacterial vaccine used was the stock respiratory vaccine obtained from 
the Institute of Allergy at the Roosevelt Hospital in New Pork. Each cubic 
milliliter contained, in a l/10 dilution, 1.5 billion organisms representing the 
common strains of bacteria. found in the nose and throat.’ The injections were 
begun with the 1960 vaccine and in mid 1962 were continued with the 1962 
batch of vaccine. The vaccine was diluted to 1,400 and l/1,000 concentrations. 
Identical-appearing vials were filled with sterile saline as the placebo. Because 
the l/10 dilution of the bacterial vaccine was very slightly cloudy, the top con- 
centration of both the vaccine and the placebo was placed in vials which had 
been inked black so that. the contents were not visible. The vials vr-ere completely 
identical in appea.rance. The pharmacist then labeled one batch “Vaccine A” 
and the other “Vaccine B.” With the use of a table of random numbers, the 

“One milliliter of vaccine contained: hetn hemolytic strcptoeoccus, 17 strains; alpha hemo- 
lytic streptococcus, 19 strains; N&w-in catarrhalis, 19 strains; pneumococcus, 20 strains; 
A’taphylococcw albu.s, 3 strains; Staphylococcus aureus, 16 strains; Klebsiella pneumoninr,. 
2 strains; Awobacter awogcncs, 4 strains; Ro~cillus p+oteus, 4 strains; Esch~rrichin cd, 2 
strains; Pscud0monn.s nrru~ginosn, 2 strains ; and lT’ctr~mophi/us inj4ummc, 3 strains. 
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paired patient,s were assigned by one of us, I-I. O., to group A or B (Table I). 
The pharmacist merely diluted the vaccine and placebo and otherwise had 
nothing to do with the clinical trial. The key was kept in a sealed envelope by 
II. 0. who had no contact with the patients or the evaluation of them at any 
tirnc during the study. 

Therapeutic trial 

The patients continued their previous allergy treatment, including both 
qmptomatic medication and immunization against other allergens. In addition, 
they received, at one or two week intervals, increased doses of vaccine A or B 
according to t,he following schedule: l/1,000-0.10 c.c., 0.20 c.c., 0.35 c.c., 0.50 
c.c., and 0.75 c.c.; l/100-0.10 c.c., 0.15 c.c., 0.20 CA’., 0.30 cx., 0.45 c.c, 0.65 
CT., and 0.90 c.(+.; and l/10-0.10 c.c., 0.15 cc., 0.20 c.c., 0.30 c.c., 0.40 c.c., 
and 0.50 C.C. When the last dose was reached, it was repeated, thereafter, every 
four weeks. Ko preliminary skin testing was done with the vaccine. 

The injections were started in October, 1961, and were continued through 
March, 1963. Observations were recorded from November, 1961, through April, 
1963, a total of eighteen months. This period encompassed two winters-the 
time> of ylar when these patients usually had respiratory infections. Xo patient, 
was changed from vaccine A to vaccine B or vice versa during the experiment. 
Eight patients, 2 pairs and 4 others, discontinued treatment within the first 
?-car of the study. This left 4 unmatched patients, from whom 2 new pairs were 
formed (*So. 21 and No. 22, Table 1). The ‘1 new pairs appeared to be ade- 
quately matched escept that, pair No. 21 had to consist of one person with and 
one without evidence by s-rap, ot’ hyperplastic sinusitis. In addition, 3 patients 
(Nos. 7 (B) , 21 (A), and 2 (B) Table I) stopped treatment near the end of 
the project in November and December of 1962. Their results were t~xtzrapolatcd 
to m 18 month period to make them comparable to the others, and their vit,al 
ca$acity and MEFR determinations were recorded as of the time that they had 
stopped trcatrncnt. 

Method of evaluation 

h mimeographed summary sheet was placed in each patient’s clinical chart 
and a record made at each visit of all items esccyt the vital capacity and MIEFR. 

IZ sample evaluation sheet 
Pntk~nt-John Dot (Continued from previous sheets) 

lh?JS 
Symp- ofs Emcr- Vital 

tams school gency capac- 
Side (0 to Or room ity Steroid “Asthma Inhaler 

effects Date +4) WO?-k &its (%)) MBFE tablets tablets” pwscripti,on.v 

- 3/20/63 +1 - - - 15 20 1 

- 4/ 3/63 0 - - - - - 

- 4,‘17/63 +2-+3 - 1 - - 30 30 1 

- J/24/63 0 - 83 167 - 0 

Mean (for 18 months) 13.5 0 2 83 167 115 150 6 
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Srg. 78 
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Neg. 58 

Pos. 93 

POS. i i 

PO% 83 
Pas. x3 

Neg. 7-k 
Neg. i3 

Neg. 94 

St’& il 

scg. 33 

Neg. i4 

Stag. 85 
reg. 70 

Nvg. +o 

scg. 46 

1’0s. HO 
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Seg. 69 i 
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Table I. Cont’d 

3-o. j cinc lPuti& 1 dye of nsth& 

18 d R. H. 26 c E 16 Neg. 125 250 Slight 
R v. w. ‘7 C 31 21 Neg. I”0 400 Slight 

I’) 

“0 

21 

h k:. 11. 3-L s F 33 
R 

Neg. r4 150 Modrratr 
L. J. 56 s F 6 Neg. 4T 51 Modrrate 

B (1. H. 59 s I” IS PO% ti-4 1 TO l\lodrsitr 
A E. \I’. 51 1 _ I” i Pos. 80 160 Moderate 

H M. P. 42 s F i Pos. ti:! cio Modrratr 
severe 

A E. II. 45 s k 3 Srg. 95 100 .\loderatc~ 

H E’. M. 41 N nr “0 Pos. 1 OT 300 Mild 
A H. 8. 68 c M 3.5 Pos. 84 140 Moderate 

The number of pills prescribed, not, the number supposedly consumed, was re- 
corded, because it was almost impossible to determine how many pills a patient 
a.ct.uallx had ingested. It was thought t,hat in one and one half years most of 
the pills would have been used. The patients were evaluated under the following 
headings : 

a. Sylllptonls (0 to +4) 
0 Completely asymptomatic. 

+I Minimal asthma: The patient is aware of tightncw or wngestion of his chest. 
+:! Moderate asthma: There is definite wheezing but the patient is not wverc~ly 

handicapped in his da.ily activities. 
+3 Severe asthma: The patient is severely handic~apped lmt able to do some things 

for himself. 
+4 Incapacitated: The patient is unable to do anything lmt fight for breath 

b. Days off from school or work because of asithma. 
c. Emergency room visits if for asthma. 
d. Vital capacity: This was taken over a six-second period on the McKesson Vitalor 

model VC25A (Fig. 3 ) and recorded as the percentage of normal for the patient,‘s 
sex and height. 

c. Maximal expiratory flow rate (MEFR) : This, essentially, is the rate at w1ric.h the 
patient exhales the 1 L. of air between 0.2 and 1.2 L. of vital capacitv during a 
maximal forced expiration. A straight line is drawn between the points of intersection 
of the vital capacity curvr and the 0.2 and 1.2 L. lines ( Fig. 1). Th(m a line parallel 
to this is drawn through the zero point of the graph to the edge of the graph paper 
from which the MEFR is read directly. In practice, this can be done extremely rapidly 
and provides information almost identical with that obtained from the “perwntatgn 
of t,imed vital capacity.” 

f. Number of steroid tablets: For our purposes, 5 mg. of predniaonc~ was considered 
equivalent to 25 mg. of rort,isone, 4 mg. of triamcinolone, 4 mg. of Il~r~tl~plprc~dnisolonc~, 
or 0.75 mg. of desamcthasonc. 

g. Number of asthma tablets: Either Tedral, Quadrinal, Amcw~~, or Luasmin or their 
liquid equivalent was used. 

11. Number of prescriptions for inhalers, whether Medihaler, lsuprel, Mistomrter, or sinr- 
ilar preparations: A prescription for a bottle of Neo-Rynephrinr 1 per cent, lsuprel 
l:?OO, or epinephrine 1 :l,OOO was considered equivalent to an inhaler prescription. 
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Statistical evaluation 

At the termination of the study in May, 1963, totals for each parameter 
evaluated were obtained on the individual patirnts. Mean values were then 
calcula.tcd for each catrgory in both groups of patients (Table II) and were 
then compared and analyzed for significant differences with t,he “T” test (Ta.blc 
III). 

RESULTS 

Difficulties encountered with the evaluation process 

Xymptoms. It was often difficult to place a patient in one category or the 
other. Consequently, our records often contained such notations as “0 to +l” 
or “+2 to +3.” It was decided to enter these on the record as halves, ix., “+-I$$” 
01’ “,,l/!,” etc. Another difficult,>7 was that there was often a marked vaxiation 
of symptoms during the period between visits. The usual solut.ion was to average 
the symptoms since the last visit. Since thr experiment was double-blind and 
the same averaging process appli(d to both groups, a consistent bias was im- 
probnblc. 

Days of from school 01’ ulork. Because of the character of our clinic popula- 
tion, this parameter proved to be almost impossible to evaluat,c. Man.v patient,s 
were unemployed and on public welfare. Others worked part time. It, was diffi- 

PDt i my! x x :! I HEFR 
UEFR.+. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vy- . 

: .,I . 
: 
:45 
: . 
:35 
: . 
:30 
: . . r25 . . 
: .ZO . . . 
:15 . . 

i” 
3 

Fig. 1 

Sample of a timed vital capacity sheet. 
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cult to tell whether the patient was not workin, 0 because of asthma or because 
of lack of initiative. Accordingly, this parameter of evaluation was dropped 
during the study. 

I’itnL capacity and wan.kn~cd expirntot-y flow rate. These were performed at 
the beginning and at the end of the experiment. The greatest problem in the 
use of the Vitalor was in persuading the patient to put forth a maximum effort. 
Many of them for psychologic reasons, would not eslrale as hard and as fast 
as they were physically able. However, this factor presumably worked cqnall> 
for both groups. 

Constitutionnl remtions. Only one patient had what we would consider a 
constitutional reaction : 

M. A. (Patient So. 2, Vaccine B, Table IT) 1~~s a 50.year-old Segro woman with a hie- 
tory of bronchial asthma for five years. She was undergoing immunization to house dust 
as wall as to the bacterial vwcine. There had been a long history of emotional prolrlems. On 
April 30, 1962, she received a subcutaneous dose of 0.50 c.c. of l/10 house dust and 0.15 
c.0. of I/100 vaccine B. This was the same vial marked “IS” from which others had re- 
ccivcd injections without difliculty. It had been prepared in the same manner and at the 
same time as the other vials. Sic had received medication from this vial before. The dose 
of dust had not been raised. Two hours later, a scvcre asthma attack occurred which required 
treatment in the rmrrgcncy room with epinephrine and intiavenous aminopliyllinc. There was 
no local reaction. In May and June, 1962, it was her opinion that each injection increased 
her asthma. Saline placebos on June 1 and .Tune 25 produced neither local nor symptomatic 
reactions. Her dose was then maintained at 0.30 c.c. of vaccine 13, l/100. In October and 
November, 1962, unrelated to vaccine therapy, she had severe asthma requiring srveral emcr- 
gency room visits and stcroitl therapy. She did not return to the allergy clinic- after l)ccern- 
her, 1962. 

Locrxl reactions. The patients were kept waiting fifteen minutes aft,er the 
injections and checked for local reactions. They were also to report any delaved 
loral reactions. No local reactions were reported by an>- patients at arrv timr. 

Comparison of the two groups 

At no time during the treatment and data recording period were the in- 
vestigators in the clinic given any hint as to which was the active and which 
the inactive substance. The vials looked identical. At the end of the clinical 
trial, a poll taken among three of the clinical allergists (S. E. B., M. F. and 
H. B.) revealed that all thought that vaccine B was the active substance. The 
probable reason was the “constitutional reactions” of patient 111. A. xl-ho was 
on vaccine B. Onl,v when all data had been recorded was the code broken. We 
were surprised to find that vaccine A was the active substance. The differences 
between the two groups of patients are as follows: 

Synaptonas. The patients in group A (vaccine) had a mean of 18.3 compared 
to 23.3 in group B (placebo). These values were not, signifirantlp different. 

Emergency loom visits. There was a mean of 1.5 per patient in group A 
as compared to 2.8 in the control group, B; these values do not differ signifi- 
cantl,v. 

T’itnl capacity. The group treated with vaccine averaged 77 per cent and 
the group treated with saline averaged 78.5 prr crnt at the conclusion of the 
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experiment. These values did not differ significantly from each other or from 
the pretreatment averages. 

Ma8ximal expircltory flow rate (MEFR). The patients of group A4 averaged 
158 and those of group B averaged 131.5 at the conclusion of the experiment. 

Table II. Summa’ry of the responses of th.e pmtients on ?!accine A ancl those 
on vaccine B 

10 21% 
11 5% 
12 16 
13 11 
14 x 
15 3 
16 9 
li 38 
18 0 
19 7 
20 18 
21” 19 
22 19$!! 

Mean 18.3 

Vnccinc H 
1 5 
2t 63 
3 72 
4 4 

0 
18 

1 
4 
0 
1 
0 
0 
0 
1 
0 
2 
0 
0 
0 
0 
3 
0 
2 
0 

iI 

1.5 

0 
25 

4 
0 
0 
2 

IX 
I 
0 
5 
1 
1 
2 
0 
3 
0 
0 
0 
0 
0 
0 
0 

2.8 

11 
60 
63 
84 
46 
i0 
78 
91 
$9 
49 

101 
74 
42 
xx 
83 
Xl 
Xl 

12” d 
is 
44 
89 

114 

14 0 186 0 
58 15i 140 20 

740 0 0 0 
110 399 850 27 
300 0 95 0 
130 0 850 0 
225 0 80 0 
200 0 110 i 
140 0 30 2 

31 0 174 5 
260 n 48 0 
110 0 120 17 

37 0 290 10 
2:‘s n 30 2 
180 0 240 0 
175 0 0 0 
115 0 630 x 
250 (I 0 0 
145 30 135 1 
160 0 235 3 
250 0 180 0 
225 0 3 1 6 0 

ii 15X 27 215 4.6 

4% 26 0 12 1 
75 100 175 642 
90 I60 230 480 iii 
71 45 0 0 0 

5 2 l/l x0 200 0 0 0 
6 44 - 0 780 23 
it 39 HO 170 0 569 15 
8 43 35 21 0 540 12 
9 13 100 185 0 180 2 

50 35 383 630 33 
8X 150 185 370 8 
52 25 0 405 17 

1 3 31 57 6i 415 496 16 
14 8 98 140 
15 1 8 l/i 100 210 i 22: 

4 
2 

I6 9 x9 210 0 
17 21 50 21 195 56: 28 
18 4 120 400 
19 7 50 62 8 12: 

0 
cl 

20 5% 58 140 0 210 0 
21 131,r 62 45 0 410 1 3 
22 0 9i 350 0 40 0 

Mean 24.3 73.5 131.5 II 70 303 13 
*Discontinued treatment in November, 1962-findings extrapolated to 18 months. 
tDiscontinud treatment in Drwmlwr, 1962-findings rxtrapolatrd to 18 months. 
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Neither of these values differed significantly from each other or from the control 
values. 

ISteroid pills. There was a marked difference between the two groups; group 
A (vaccine) required an average of 27 pills per patient as compared to 72 in 
group B (placebo). However, because of marked data scatter, this result was 
not significant. 

Asthma pills. There was a mean of 215 for group A patients compared with 
303 for those of group B. This difference is not statistically significant. 

Inhalers. There was a mean of 4.6 inhalers in the vaccine group, -4, and 13 
in the placebo group, B. This difterence is statistically significant (I? less t,han 
0.05). 

It should be noted that although only the “inhaler prescriptions” parameter 
showed statistical significance, in every other parameter studied the group 
treated with vaccine fared better. The number of patients was small for a study 

Table 111. Comparison of response between treatment group cxnd placebo group 
by ‘2” testing of paired differences 

Parameter 

9 k ymptoms 
Emergency room 

visits 

I&i~~;npacity (s ) 
Steroid pills 
Asthma pills 
Tnhalers 

Mean of placebo 
group “A” 

18.3 
1.5 

158 77 
27 

215 
4.6 

Xean of saccinc, 
,9roup ‘ ‘ B ’ ’ 

24.3 
2.8 

131.5 73.5 
72 

303 
13 

Lr~el of significance 

P > .05 
P > .05 

P P > > .05 .a5 
P > .a5 
P > .a5 
P < .a5 

Table IV. Summa.ry of the responses of the patients ,with hyperplastic sinusitis* 

Emergency Bi.tal 
Pati,ent yoom capacity 

NO. Symptoms visits (%i NEFR 1 ‘~~~~~f ~ A$? 1 Inhalers 

Group A (treated with 1:accine) 

1 20 0 
4 85 4 
5 5?!J 0 

11 5% -0 
13 11 0 
16 9 
20 1x 0” 

Mean 21 0.5 

Group B (trcatd ,u;ith saline) 
1 5 0 

4 4 0 

1: 2% Xl/&- 0 1 

13 31 16 9 i 
20 5 y> * 0 

41 

iit 
101 

42 
81 
44 

14 
110 
300 
260 

37 
175 
160 

68 151 

42 26 0 
71 45 0 
80 200 0 
88 150 185 
57 67 415 
81) 210 0 
58 140 0 

0 
399 

0 
0 
(I 
0 
0 

57 

180 
850 

95 
48 

290 
0 

230 

242 

0 
27 

0 
0 

10 
cl 
3 

4n 

1 
0 
0 

1: 
7 
0 

Mean 16 0.5 69 120 86 156 32 

QTlwre was no significant difference between the two groups. 
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statistically significant. 

Hyperplastic sinusitis 

An attempt was made to compare the results of therapy on the patients 
with hyperplastic sinusitis with the group as a whole (Table IV). There did 
not seem to be any significant difference brtwecn the two groups. 

Antibiotic dosage 

After the study had been completed, the question arose as to whether the 
two groups were really identical regarding the number of respiratory infections 
during the experiment. We counted the number of doses of antibiotics taken 
by the patients in the two groups before and during the period of observation 
(Table 17). The “before” period comprised the eighteen months from May, 
1960, through October, 1961. 14 250 mg. tetracpclinc capsnlc was taken as the 

standard “dose” and, for the purpose of comparison, was considered equivalent 
to 250 mg. of crythromycin, 150 mg. of l)erlomycin, and 150,000 units of pcni- 
cillin. 

The patients in (+roup A averaged 19 doses ot’ antibiotics during the “b+ 
fore” period and 38 during the vaccine treatment period. The patient,s in (+roup 
B averaged 25 doses of antibiotics “before” and 53 while rrreiving the placebo. 
There was no significant difference hctween the two groups. 

Patient drop-outs 

Eight of the original patients discontinued allergy injections (Table VI). 
Four of them did so for no known reasons, one because of other medical prob- 
lems, one (on the placebo) because of possible side effects after her aller’g~ 
inject~ions, and 2 because of error. The errors occurred when the vaccine in- 
jections had been omitted hg mistake and the error not discovered within :I 
month. It, is of interest that the same number of patients in each group discon- 
tinued injections. 

As previously noted, 3 patients discontinued treatrnent almost at the end 
of the clinical trial-one in November, 1962 (Patient 21, (:roup A, Table 11) 
and 2 in December, 1962 (Patients 2 and 7, (:roup R, Table II). Because they 
had received treatment, throughout almost the entire period, thclir results wer(’ 
cxtrapolatcd to 1X/11 and 18/15 of the recorded values, except, of course, I’OJ 

the determinations of vital capacity and MEFR, which u-(lrc left as last recorded. 
This procedure is considered statistically proper and affcctcd only 3 of 11 PiJ- 

tients. 

DISCUSSION 

Skin testing 

There is considerable controversy regarding the importance of skin testing 
*preliminary to the use of bacterial vaccine. KraW noted that immediate skin test, 
reactions to bacterial antigens were more frequent in patients with asthma 
than in the gmcral poplllat,ion hnt that t,hcre was a poor c40rrelatioIi hctwrcrr 
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positive skin tests and clinical evidence of bacterial allergy. Hajos” compared 
the inhalation test and the intradermal skin tests of 62 patients. She found 
that the direct inhalation test of the trachrohronchial tree was more specific 
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c. c. 
c. c. 
C. T. 
M. R. 
P. T. 
R. s. 
E. McN. 
EL w. 
E. H. 
II. s. 

M. T. 
hf. A. 
A. H. 
TV. R. 
E. B. 
M. F. 
T. H. 
J. H. 
K. H. 

;: $. 
1. M. 
H. IA. 
H. K. 
8. I). 
E. s. 
CT. ,s. 
Y. w:. 
1,. J. 
C. H. 
M. J. 
F. M. 

0 

2: 
143 

0 
20 

0 
36 

0 
0 
0 

$2 
50 

0 
0 

4x 
0 
0 
0 

16 
20 

0 

19 

0 
6X 
96 
16 

0 
0 
0 

4x 
0 

92 
0 
0 

I46 
20 

0 
1X 

0 
31 

0 
0 

I6 
0 

0 
174 
130 
13" 

32 
0 

:: 
1 6 

0 

1:i: 
46 

0 
16 
48 
32 

0 
0 

76 
0 
0 

3s 

0 
77 

124 
0 

33 
219 

64 
io 

0 
8 2 
$ti 
24 

2x2 
18 
24 

0 
32 
44 

0 
0 
0 
0 

*Antibiotic dose: 250 mg. tetracycline, 150 my. Declomycin, 250 mg. erythromycin, or 
150,000 u. penicillin. 

tBeforc: The eighteen months from May, 1960, through October, 1961. 
*During: The eighteen months from November, 1961, through April, 1963. 
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than skin testing. Simon and Rinard” noted no correlation at all between either 
immediate or delayed skin test results and the patients’ reactions. Hampton’ 
described an increased number of positive skin tests to Neisse& cntnrrhalis in 
patients clinically sensitive to bacteria. Cook? considered the correlation to 
be SO poor between skin tests and clinical sensitivity to bacteria that he did 
not) routinely perform skin testing brforc giving bacterial vaccinr. Swineford!’ 
recorded the results of 3,860 cutaneous tests with 3-C crude pol~saccharid(l and 
nucleoprotein fractions of fourteen kinds of bacteria. He noted a high perccntagc: 
of both immediate and dela.ved reactions. However, hc concluded that “IXag- 
nostic procedures other than skin tests arc needed to establish cltiological w 
lationships between bacteria and syndromes of clinical allerg,v.” Kecaww of the 
conflicting reports cited above and our own previous experience, we did not 
think that preliminary skin testing would be useful. 

Autogenous vaccine 

There has been much disagreement as to the beneficial effect of stock bacterial 
vaccine compared with autogenous vaccine.:j The vaccine used in our study 
contains all the common strains of organisms found in the rm(~ and throat 
contrasted with the usual autogenous vaccines which often contain only tran- 
sient organisms. Blso, the use of a stock vaccine was more practical for a double- 
blind study. 

Other “double-blind” studies 

We found records of three other “double-blind” studies of bacterial vaccine. 
Frankland” used a procedure whereby half of the patients received an autog- 

enous vaccine and half a carbol-saline injection. The strength of the vaccine 
was such that it contained ten million organisms per milliliter of each of the 
autogenous strains as well as a stock vaccine containing pneumococcus, mixed 
types of Friedlandrr’s bacillus and staphylococcus, Bacillus septicus, Haemoph- 
ilus injluenxae, streptococcus, and Neisseria catarrhalis. The patients wercl 
evaluated as to weight change, drug consumption, frequency and severity of 
attacks, days in the hospital, days in bed, days off work or school, change in 
incapacity, and subjective opinion of doctor and patient. 9 semiquantitative 
system of scoring was used and the two groups compared; 58 per cent showed 
improvement on the bacterial vaccine, while 52 per cent showed improvement 
on the carbol-saline. They concluded that under the conditions of type of vac- 
cine, spacing of injections, type of patient, and the grading system employed, 
there was no significant difference between the two groups. This paper was 
immediately criticisrd by Hajos,” nho pointed out that the carhol-saline usctd 
as a control had some therapeutic value. 

Helander’” compared a group of patients treated with stock bacterial vaccine 
with another group that received a placebo. The only criterion used was “in- 
proved” and “unimproved.” There was improvement in 68 per cent of the “vac- 
cine-treated” and in 62 per cent of the “placebo-treated” group. This paper 
can be criticised in that the only criterion used was “improved” or “unimr)roved” 
without any explanation as to how the data were derived. 



Johnstone’” gave stock bacterial vaccine and autogenous vaccine to a group 

of children and compared them with control subjects. The patients in the clinic 
were evaluated by another pediatrician who did not know t,o which group the 
patient belonged. However, the private patients were evaluated by the author 
who was aware of the contents of the injections. They were evaluated as to -the 
“number of asthmatic episodes per year, ” “number of days school missed pcl 
year,” and “number of days wheezing per year.” Eighty per cent of the patients 
treated with vaccine had fewer asthmatic episodes in the last year of the study. 
For the control group, the figure was 91 per cent. An obvious objection to this 
study is t,hat it was not completely double blind. Another is that all three pa- 
rameters measured were quite similar. 

Discussion of our results 

In our study we attempted to evaluate the patients over an extended period 
by as many different criteria as possible. Our study was completely double 

Table VI. Summary of cl&a. on patients who discontinued rja,ccine injections 

Length Vital SP 
Pa- of ca- WihJ 

tirnt Vac- Asthma Sinw pacity Rcmon for 
A-0. tine Age Sex Race I%) x-ray I I (To) XEFR a,u,‘ma discontinuance 

1” A 38 M N 15 Neg. 78 350 Mild Vaccine discon- 
tinued by error 
after a month of 
severe asthma 

2* B 36 M N 35 Neg. 89 150 Mild Discontinued all 
immunizations 
hecause he felt 
they caused nau- 
sea and hrad- 
ac*hr. They have 
now hcwr IY- 
sumd without 
trouble 

;p A 50 M N 34 Pas. 50 78 Milt1 Discontinued all 
clinic visits for 
no known reason 

4” B 47 M N 47 Pos. 62 145 Mild Discontinued all 
clinic visits fol 
no known reason 

5 A 27 F N 5 Neg. 62 100 Mod- Discontinued al- 
crate lergy clinic be- 

cause of gyneco- 
logic problems 

6 B 11 F W 6 Neg. 80 240 Mild Transferred all 
clinic care to 
another hospital 

7 B 43 F N 26 Neg. 70 150 Mod- Dropped out early 
crate in study and has 

not heen heard 
from sinw 

8 A 68 M N 35 Pos. 84 140 Mod- Discontinued by 
crate error 

*Patients 1 and 2 and patients 3 and 4 had heen paired togrtlwr. 
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blind; the two groups were as comparable as was possihlc in a clinical study 
and our method of evaluation highl,v oh.jertivc. 

Every att,empt was made to climinatc bias in the trratment and evaluation. 
Our opinions as to which was placebo and which vaccine wcrc colored bv the 
one patient with “constitutional reactions” which occurred late in the clinical 
trial. As it turned out on this informal survey, our guesses were wrong. In our 
opinion we were as unbiased as is possible in il clinical situation. 

Comparison of the antibiotics taken by- the two groups bcforc and during 
the study revealed a markcdlv incrcastd intake of antibiotics while under trcat- 
ment. The most obvious explanation is that the two periods real1.v wrr’c not com- 
parable: The control period encompassed two summers and one winter and the 
treatment period t,wo winters and one summer. Thcrc seemed to be slightly 
but not significantly more antibiotics taken by thr p!acebo group. Two cxplana- 
tions might be given for this: that the vaccine drcrcasrd the number and scvcrit> 
of thr respiratory infections or that bacterial vacrinc will hart no effect in 
prrvcnting a respiratory infection but might dccrcasc an asthmatic response 
to an infection. 

One of the concepts of bacterial allcrgv has been its association with nasal 
polyposis and hypcrplast,ic sinusitis.” \Vc compared the patirnt,s with hypcr- 
plastic sinusitis with the group as a whole (Table \‘) and could not find an,v 
difference between the two groups. However, it is possible that the numhcr of 
persons with sinusitis was too small. 

Double-blind studies with ragweed 

Some idea of the difficulties associated with double-blind studies may bc noted 
in the article by Lowell14 who studied the responses of known ragweed-scnsitivc 
patients to injections of ragweed. saline, and histamine. There was no difference 
in the performance of the two groups during the first year of injection therapy. 
In fact, for a while, the doctors administering the injections were under thr 
impression that the histamine group was obt,aining the most hcncfit. Howcvcr, 
in the second year the group trratcd with ragweed fared bcttcr than the others. 

CONCLUSION 

If we bear in mind the difficulty associated with proving that ragweed im- 
munization helps ragweed-allergic patients, it is not difficult to understand 
why there has been such disagreement on the much more complex issue of the 
use of bacterial vaccine in the treatment of infective asthma. It is interesting 
to note that in both of the complctrly double blind studies to date, those of 
Frankland’” and of Helandcr, I2 the patients treated with vaccint fared some- 
what better, but not statistically so. With longer treatment, other vaccine, higher 
doses, or other criteria of evaluation they also might have shown statisticall) 
positive results. Our stud& similarly indicated that the patients trcatcd with 
vaccine did somewhat better than those treated with the placebo. 

A review of the literature reveals no definite relationship between positive 
skin tests to bacteria and clinical symptoms. Three previous “double-blind” 
studies appeared to show the ineffectiveness of hactcrial vacrinc. Howrvcr, one 



was not completely double-blind; and the other two did show that there was a 
slight tendency for the group treated \?-ith vaccine to do better. 

,4n evaluation of this kind is extremely difficult to perform, and we have 
neither conclusively proved nor disproved the effectiwness of bacterial vaccinct 
in the treatment of bronchial asthma. However, under* the conditions of our 
st,ud-, the data suggest, that the bacterial vawinc was an rffectivc adjunct in 
tlicl treatmc~nt of bronchial asthma. 
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