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A YTHMA has been protluced in man and/or guinea pigs with nebulized 
allergens by Xchiller and T~owcll’-;’ and Hersheimer.f~-‘9 Elersheimer re- 

ported desensitization by aerosols of allergens in guinea Ijigs and man. 
Specific local desensitization of passively sensitized guinea pigs by aerosols of 
antigens a,ncl haptens has been studied in this laboratory.‘“, ” An at,tempt to 
treat pollen hay fever and asthma with aerosols of pollen extracts seemed to 
be a logical sequel to this experimental background. 

This report is an analysis of the observations made on twenty-one adult 
pa,tients treated with aerosols of pollen extracts. Ten were treated during the 
late summer of 1953. Three of’ these and eleven others were treated during 
the 1954 fall pollen season. 

Although obviously introductory, the tlnta presented are sufficiently 
clear-cut to leave little doubt that solne cases of pollen hay fever and asthma 
can be treated effectively by aerosols of pollen extracts. 

Apparatus und JIute%tbs.-A IJeVilbiss Ko. J-0, or other, ncbulizer with a 
special attachment for nasal inhalation by hay fever patients, plus an adjustable 
flow of compressed air of about 5 liters per minut,p, is all that is needed. An 
clcctric room air compressor is satisfactory. 

A pollen est,ract mixture of seven parts ragweed and one part each of 
goldenrod, cocklebur, and corn was used arbitrarily. This is used in injection 
treatment at this clinic. Stock I:33 weight by volume extracts, made by 
extracting 3 grams of dry pollen with 100 ml. of buffered glycerosaline, were 
diluted with normal saline to provide the weaker concentrat,ions noted in the 
case reports. 

Precn&ions.-Syringes wibh needles attached, 1 :I,000 aqueous epinephrine, 
ampules of aminophylline and antihistamines for intravenous administration, 
and a spare nebulizer preloaded with 1:200 Isuprel were at hand. A physician 
was in attendance at all times. The patients were required to remain for at 
lea,st thirty minutes after each treatment. Antihistamines, aminophylline 
suppositories, and sympathomimetics to control delayed reactions were pro- 
vided. 

From the Allergy and Arthritis Division, Department af Internal Medicine, Uni\persity 
+,f Virginia School of Medicine, Charlottesville. Virginia. 

Received for publication Aug. 24. 1951. 
*FcJJow in allergy and arthritis. 

no5 



306 THE JOURNAL OF ALLERGY 

Treatment I)etnils.-Deviations from the following details, as shown in the 
tables, were dict,atcd by the progress of the individual cases and b,v the absence 
of prior experience. 

The scratch, intracutaneous, and conjunctival reactions were titratetl 
with the pollen mixture to provide some indication of the degree of the 
patient ‘S sensitivity. The concentration of the initial inhalation was selected 
arbitrarily for each patient, 1 :400,000 or weaker. (‘me 6 (1953) and Case 10 
(1954) were exceptions. In general, treatment was started with a weaker 
concentration than that which gave a faintly positive intracutaneous reaction ; 
I.0 ml. was finally found to be the most convenient volume to use for each 
treatment. 

The transoral route of inhalation was used to treat asthma and the nasal 
route was used for hay fever. In the transoral route, the lips were closed 
around the nehulizer tip to insure inhalation of the full 1.0 ml, of extra.& 
li’or the nasal route, both nares were plugged with the tips of the nasal 
attachment, which comes with the DeVilhiss No. 40 nebulizer. Three to five 
inhalations were given initially, and the patient was observed for fift,een minutes. 
The remainder was then inhaled without letup unless hay fever or cough 
occurred. One to three treatments were given daily. Arbitrary increments 
in concentration were given at each treatment. If symptoms occurred, the 
dose was reduced. 

The nose should be inspected for patency before nasal treatments are 
given. When obstructed, the nares should be opened by bland decongestant, 
sprays. 

In the 1953 season, six patients received all treatments in the laboratory. 
Four other patients were allowed to take inhalations from a DeVilbiss No. 
40 hand-pumped nebulizer at home, after fairly strong extracts were well 
tolerated in the laboratory. Compressing the bulb thirty times was shown to 
deliver about 0.1 ml. The daily dose at home was usually thirty to forty 
inhalations three to five times daily, or approximately 0.3 to 0.5 ml. 

In 1954, all treatments were start,ed in the laboratory. When improve- 
ment was noted, all fourteen patients were allowed to continue inhalations at 
home. 

The results presented are based on periodic interviews and on postseason 
questionnaires. It is an old and familiar story that this method of inter- 
preting results is fallible. For purposes of this report, it is unimportant 
whether an individual case or symptom was relieved 65 per cent, 75 per cent, 
or 85 per cent. It is important and accurate to state that all those who re- 
ported 65 per cent or more relief were highly pleased with the results. 

Selection of Cases.-There were only three requirements: (1) hay fever 
and/or asthma limited to, or markedly accentuated during, the ragweed season; 
(2) positive skin and/or conjunctival reactions to the fall pollen extracts; 
(3) availability to the laboratory several times daily. 
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The ten 1953 cases are presented in some detail. The essential data on 
the 1954 cases are summarized in a table, plus some relevant comments. 

1953 CASE REPORTS 

Case 1 (Coseasoncd Aerosol Alone).-The patient was a 3%year-old nurse 
with typical perennial hay fever accentuated markedly during the fall pollen 
season for twenty-three years. She was greatly relieved by injections of fall 
pollen plus other inhalant extracts from June, 1946, until she discontinued them 
early in the summer of 1952. However, she had litt,lc difficult,y during the 
1952 ragweed season. She was next, seen on Sept. 1, 1953. Her hay fever had 
been troublesome for one week. There were strong skin and conjunctival re- 
actions to the fall pollen mixture. She was treated by the aerosol schedule 
sllowr~ in Table I. 

DATE 1 "gy' ~cogzoN~ RE*CTION j COMMENTS 

9/l/53 A.M. 0.5 1: 400,000 None 
P.hr. 0.5 1 : 40,000 None 

g/2/5:$ A.M. 1.0 1: 40,000 None 
P.M. 1.0 1:20,000 None 

R/3/53 A.M. 1.0 1: 8,800 None 90% Tmprovd 
P.M. 1.0 1 : 4,000 None 

9/4/53 A.M. 1.0 1: 2,000 None 90% lmprovcd 
P.M. 1.0 1 : 1,100 None 

9/5/53 A.M. 1.0 1:800 None 90% Improvrd 
P.M. 1.0 1:400 None 

9/6/53-g/9/53 
Once daily 1.0 1:400 None 90% Improved 

9/29/53-10/2/53 
Once daily 1.0 1:400 None 90% Tmproved 

*This is the ragweed concentration. The other pollen extracts in the mixture are weaker 
(SC8 text). 

Gowwzent: The only therapy was aerosol desensitization. Relief was strik- 
ing by the t,hird day. There were no complications of the therapy. Anti- 
histamines were not necessary. She estimated 90 per cent relief. Multiple 
perennial inhalant problems did not prevent excellent relief from aerosol 
therapy. The patient was treated successfully by aerosol again in 1954 (Case 
3, Table VIII). 

Case 2 (Coseasonal Aerosol Alone).-The patient was a 29-year-old physi- 
cian with t,ypical ragweed hay fever for nine years, but no asthma. IfThen first 
seen on Sept. 2, 1953, symptoms were unusually severe and were becoming 
refractory to the antihistamines which had been effective previously. There 
was some obstruction from a deviated nasal septum. His skin and con- 
junctivae reacted strongly to the fall pollen mixture. Aerosol trea,tment was 
given as shown in the protocol (Table TI). 

Comment: Some relief was noted wit,hin forty-eight hours. Treatment was 
discontinued on Sept. 18, 1953, because he had no symptoms. An acute 
upper respiratory infection on Sept. 8, 1953, subsided soon after Gantrisin 
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was started. He wheezetl a. little after one aerosol treatment at the peak of 
the infection. The aerosoI was omitted For t,hrce days. ,Symptomatic remedies 
were not needetl after aerosol theral)y was stol)petl. The deviated nasal scp- 
turn did not prevent t,he good responsr to ther*nl)y. Ilc estinrnted 100 per cent 
relief of rhinorrhca, pruritus, and nasal stuf%nrss and 7% to 80 per CCYI~ r&f 
from sneezing. Relief seemed clearly dnc to ncrosol theral)y. 

T.wT,P: I r. (XSE 2. COSEA~OXAI, INTKAA-AsAl. I L-HAIATIONS 

---- ( *hl(),.~T 1 r”:ggY~ R~*CT,O~ : I)ATE (‘O~lIMENTs 

Bymptoms I 10 days 
1 :x00,000 NOIlC 
1 :xo.oon Non c 

Nonr 
None Ijefinite relief 

1.0 ml. 
A.M. 1.0 ml. 
I’. ar. 1 .o ml. 

1.0 ml. 

l.n nrl. 

All. 1.0 ?.C’. 
P.M. 1.0 C.(‘. 

1.0 C.(‘. 

None 
I .o 1111. 

1 :io;oon 1 :20,000 
11;OIlP 

1.0 ml. 
1.0 ml. 

1 : 20,noo 
NOIl(~ 

I : 20 000 
1 : s.0’00 1 : x;ooo 

1: 8,000 
None 

1:4,000 
1 : 2,000 

Tight chest ; pus in nose ; 
started on sulfa 

None Cold O.K. 

None 
None No symptoms; no antihista- 

mines needed 
*See footnote, Table I. 

Ca.se 3 (Pre- and Coseasonul Aerosol ,Ilone).-A 2%pear-old woman had 
had severe hav fever and asthma in August and September and mild perennial 
hay fever from house dust for nearly twenty years, Benadryl and epinephrine, 
her only prior treatment, had been only partly effective. Preseasonal physical 
findings included a pale, boggy nasal mucosa, enlargement of the left inferior 
turbinate, and a few symptomless expiratory wheezes during forced expiration. 
There were positive scratch reactions to the fall pollens and plantain, plus 
many posit,ive intracutaneous reactions to routine foods and inhalants. The 
fall pollen conjunctival tests were strongly posit,ive in high dilution. Her 
aerosol treatment schedule is shown in Table III. 

C’ontnzent: Aerosol treatment was begun about, fifteen days before the onset 
of the ra,gweed season. It was continued coseasonally. 

It was difficult to regulate the patient’s aerosol dosage. There were 
some cough and purulent sputum for a few days at the end of August. She 
was given a supply of extract to use in the hand nebulizer one week before 
t,he pollen season. Two weeks after t,hc pollen season began, she reported 
annoying asthma on two occasions only. Tn previous years, she had been 
uncomforta.bly asthmatic almost constantly at this stage of the season. Fre- 
quent stuffy nose but little sneezing were not,ed. The aerosol hand nebulizer 
treatments were continued. An occasional transient mild wheeze was the only 
sign of asthma during the last three weeks of the season. 
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Her postseason evaluation of aerosol therapy was 90 per cent relief or 
rhinnorrhea, nasal pruritus, and lacrimation. She estimated 80 per cent relief 
of the nasal stuffiness, sneezing, and sluggishness, and about 80 per cent rclicf 
of the asthma. She took antihistamine pills three or four times tlaily at first, 
hut discontinued them about t.he middle of September. 

Several reactions to the preseasonal treattllents were severe enough to 
rcqnirc one or two doses of Adrenalin. It, is interesting that, the early reactions 

TAHLE 1 II. CASE 3. PKE- hm COSEASOXAL TRANSORAI, Pws ISTRINASAI~ INHALATIOSS 

IJATE ~ hM(),.NT ~cso:g‘, REhCT,ON 1 COMnfEsTS 

x/ 4/53 A.M. 0.25 ml. 1 :40,000,000 

8/ 5/53 

8/ o/33 

x/ ‘i/53 
8/ 8/53 
8/10/53 

8/l l/53 

P.M. 0.25 ml. 
A.M. 0.25 ml. 
rx. 0.25 ml. 
A.M. 0.4 ml. 
r.nc. 3.0 ml. 

3.0 ml. 
3.0 ml. 

b.nc. 3.0 ml. 
r.nc. 3.0 ml. 

A.M. 3.0 ml. 

P.M. 3.0 ml. 

1.0 ml. 

iZ.nf. 1.5 ml. 

pm. 3.0 ml. 

h.nf. 3.0 ml. 

P.M. 2.0 ml. 

3.0 ml. 

1:4,000,000 

8/12/53 

8/l 3/53 

8/14/53 

g/15/53 
8/16/53-s/28/53 20 

4 
inhalations 
or 5 times 
daily 

1: 4b0,000 
1 : 40,000 
I :40,000 
1:400,000 
1 : 200,000 
I :100,000 
1 : 50,000 
1 : 25,000 

1 : “0,000 

1 : 8,000 

1 : 8,000 

1: 8,000 

1:50,000 

1: 25,000 

1 : 25,000 

1 : 30,000 
I : 2,000 

None 
None 
Nonr 
Iklayrtl whwze 
None 
Iklayrtl wheeze 
Delayed uhewn 
Delay4 wheeze 
Nonr 
Mild imrrrr~rlintc~ 

wheeze 
Mild immediate 

\VllWZC 
lmmrrliatc wheeze 

ant1 cough 
Tmmediate wheeze 

and cough 
Immediate whr~ezr 

and cough 
Tmmrdiate whrcze 

and cough 
lmmrdiatc wheezt~ 

and cough 
Immediate wheeze 

and rough 
None 
None 

Mild cough 
Hand nehulizer at 

home. No wheez- 
ing, mild cough 
with purulent spu- 
tum, hay fcvcr im- 
proved 50% 

8/29/53-8/30/53 30 
3 

Q/ l/53-9/ 5/53 30 

Q/ 5/5x9/30/53 3: 
3 

Occasional mild astll- 
ma 

Annoying asthma 
twice 

Mild daily mhwzr 

(August 21.22-Season started) 

inhalat,ions 1 : 2,000 None 
times daily 
inhalations 1 :2,000 None 
times daily 
inhalations 1 : 2,000 None 
times daily 

*See footnote, Table I. 

to the weaker concentrations of pollen extract were delayed. When the con- 
centration was increased, the reactions were prompt. Some of the reactions 
to pollen aerosol may have been intensified by the low-grade bronchitis a few 
days before the season began. The delayed and prompt reactions, in contrast 
to Herxheimer’s*-I0 vases. did not necessitate interruption of aerosol treat- 
ment. Instead, the concentrat,ion of the inhaled extract was reduced markedly 
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after the second episode of delayed wheezing. The increments t,hereaftel 
consisted of doubled doses instead of the greater increases given in other cases 
in which there were no reactions. 

Her improvement seemed clearly the result of aerosol therapy, since no 
other treatment was used except antihistamines, which had been only partially 
effective before. Her polyralent perennial allergy did not prevent good re- 
sults from pollen aerosol treatment. 

She was treated successfully by aerosol again in 1954 (C’aae 2, Table 
VIII). 

Case I (C’oseaso?zal Aerosol. Plus Injections).-The patient was a M-year-old 
white woman with typical severe hay fever starting Aug. 12, 1953, for the 
first time. She had been given daily injections of penicillin for one week and 
large doses of a variet,y of antihistamines, elsewhere, without benefit. There 

TABLE LV. &GE 4. COSEASONAI, INTRANAsAT~ IKHALATIONS PLFS INJECTIONS 

DATE j AM()lTNT / ':"~'I REACT,ON 1 COM1\IENTS 

S/26/53-9/2/53 Coseasonal pollen injections given here Onset of symptoms, 
August 12 

Y/26/53 0.25 ml. 1:400,000 None Preliminary dose 
Axoxol program 

9/ s/53 10 A.M. 0.5 ml. 1: 400,000 N011e 
2 P.M. 0.5 ml. 1 : 40,000 None 
4 P.M. 0.5 ml. 1: 20,000 None 

9/ 4/53 10 A.M. 1.0 ml. 1: 20,000 None 
12 M. 1.0 ml. 1 : 8,000 None 

3 P.M. 1.0 ml. 1:4,000 None 

9/ 5/53-g/ 9/53 30 inhalations 1 : 1,000 NOIl(~ .Improved 
3 timrs daily Hand nelmlizer at home 

g/10/53-g/17/53 30 inhalations 1:500 None i5% improved 
3 times daily 

Y/17/53-10/ 2/53 40 inhalations 
3 times daily 

*See footnote. Table I. 

1: 500 None More improrement 

were purulent flecks in both nares, plus partial obstruction by a deviated 
nasal septum. Tntracutaneous reactions were positive to ragweed and several 
ot,her inhalants. Conjunctival tests with goldenrod and cocklebur pollen 
were strongly positive and precipitated acute hay fever within five minutes. 
Daily coseasonal injections of fall pollen extracts, started Aug. 26, 1953, plus 

symptomatic therapy, provided little relief in one week. Because of this, 
treatment with fall pollen aerosol was started on Sept. 3, 1953. She had been 
given a preliminary aerosol dose on August 26. The schedule of aerosol treat- 
ments is shown in Table TV. 

Comment: IIer postseason evaluation of aerosol therapy was 100 per cent 
relief from stuffy nose and lacrimation, 90 per cent relief of rhinorrhea, nasal 



SWISEFORD ET AL. : TREATMEST OF I’0LLF.N HAY FEVER AIGD 48THiUA 311 

pruritus. and sluggishness, and GO per cent reduction of sneezing. She con- 
tinued to receive an injection of weak fall pollen extract once a meek during 
the season. 

The severe hay fever was not benefited by antibiotics (naturally), nor 
by antihistamines plus daily coseasonal injections of’ fall pollen estract. Tm- 
prtrvement was noted on the fourth day of aerosol therapy and was estimated 
at 75 per cent relief within one week. Symptomatic remedies, which had been 
used until September 17, were not needed during the last two weeks of the 
season. There were no disagreeable effects from the aerosol. 

Aerosol desensitizat,ion seemed to be the chief factor in her improvement, 
since seven days of coseasonal injections of pollen estract failed to provide 
relief. Coseasonal injections are usually effective within the first five days, 
if at all.‘” The possibility of improvement From the coseasonal injections 
cannot he dismissed, however. 

Case 5 (Be- and Cosensxlal LleroSol Plus Injections).-The patient, was a 
26year-old man with perennial hay fever and asthma, accentuated in grass 
and ragweed seasons. Complications were marked deviation of nasal septum, 
chronic sinusitis and bronchitis, emphysema, postpolio kyphoscoliosis, and 
funnel breast. Antihistamines and injections of grass pollen extract. rlse- 
where, had provided little relief. There were strongly positive skin reactions 
to the fall pollens plus numerous other inhalants. Conjunctival reactions 
were positive to the fall pollen mixture, grass, and plantain. 

He was free of symptoms when preseasonal aerosol therapy W;\S begun 
on .Tuly 29, by the schedule shown in Table V. 

Comment: Reactions to aerosol inhalations were so troublesome the first 
two trials that they were discontinued both times. Five injections of fall 
I)ollen extract were given between August 7 and 21. So more injections were 
given. 

Aerosol treatment was resumed, for the third trial, on August 13 with 
weaker extracts for two days. On August 16 the patient was given some es- 
tract to inhale daily from a hand nebulizer at home. On August 28 another 
treatment was given in the laboratory. The hand nebulizer was used from 
August 28 to September 4. Ry that time he had become essentially asympto- 
matic. On October 20 he reported only two mild attacks of asthma during 
Sept,ember. One of these was precipitated by a typical respiratory infection. 
The pollen aerosol accentuated his asthma during the respiratory infection. 

It seems fortunate that aerosol treatment was begun three weeks pre- 
seasonally. The difficulty in adjusting the dose was nearly solved by the 
beginning of the season. The possibility of Herxheimer ‘@-lo hypersensitive 
state induced by reactions to aerosols must be considered here, but the reduced 
tolerance for antigen aerosols in the presence of bronchitis seems a more likely 
esplanatioll for the reactions early in the course of aerosol therapy. 

It is impossible t,o assess the role of aerosol in his improvement, estimated 
at more than 50 per cent, because he received some preseasonal injections of 
pollen extract. 
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COSCENTJL4TJONS OJ- 
AIJX’1~TTKE.S 

FBJ.J, (iRASS AKIJ- 
J)ATE AMOI:h’T POJ,LEN I’I>AiVTAJN I I REA(‘TJON COA~MES’I 

- 

T/29/53 A.M. 1.0 ml. 1: 8,000,000 1 : 2,000,000 Now 
A.M. 1.0 ml. 1: 800,oon 1: 200,000 N011e 
A.M. 1.0 ml. 1 : 80,000 I :2n,non Asthma in 5 

IlOWS 

1 .o ml. 1 : 8,000 I : 2,000 

1.0 ml. 1 : 16,000 1 : 4,000 

Immediate 
itsthna 

Asthma in 1 
IlOW 

R/ 5/5:1 3.0 ml. 1 : 16,OOll 1 : 4,000 1 rnmdiate 
tight cllwt 

8/ (i/53 3.0 ml. 1 : 20,000 1 : 6,000 Tmmetliate and 
tlfblayetl ad- 
ma 

8/ 7/53 Started fall pollen injections 

S/13/53 3.0 ml. 1: 200,000 1 : 60,000 Nom 

8/14/53 3.0 ml. 1 : 50,000 1 : 15,000 Drlayed wheeze 
,X/16/53-8/30/53 30 inhalations 1: 4,000 1 : 1,000 Hay fever and Hand nrbulizel 

3 times a day asthma, 2 at home 
11 igh ts 

s/21/53 Polh injections discontinud Season began 

X/28/53 3.0 (‘.(T. 1 : 20,000 1 : 6,000 D(.litWd wl1rezt- 

H/ l/5:1-9/30/53 30 inhalations 1 : 2,000 1:600 Occasional 
3 times a da? transient 

wheeze, 2 mild 
attacks 

lO/ l/53-10/20/53 30 inhalations 1 : 2,000 1:600 O.K. 
3 timrs a day 

This case is presented in detail to illustra,te the problems of adjustment 
of dosage, rather than as an example of striking improvement from aerosol 
therapy. It also shows that, with care, aerosol therapy is not contraindicated 
in complicated cases. 

Case 6 (Goseasonal Aerosol Plus Injections).-The patient was a &year- 
old man with fall hay fever for twenty-t,wo years and fall asthma for twelve 
years. He got satisfactory relief from coseasonal pollen injections in 1942 
and 1943. Thereafter, his sy&ptoms were controlled satisfactorily by sympto- 
matic remedies until 1952, when hay fever and asthma became troublesome 
a gain. 

Mild hay fever began on Aug. 17, 3953. There were positive intra,- 
cutaneous and conjunctival reactions to the fall pollen mixture. Coseasonal 
fall pollen extract injections were started then. On Aug. 27, 1953, he corn- 
plained of local reactions and abdominal pain after each injection. There 
were no reactions to five subsequent smaller daily doses. Hay fever had not 
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been relieved by coseasonal injections and antihistamines, but was worse 
when aerosol treatment was started on Aug. 27 by the schedule shown in 
Table VI. 

(“o~zn~nt: Xote that hc was given a fairly strong vial of extract to take 
at home from a hand nebulizer. When he returned on Sept. 10, 1953, he was 
essentially symptom-free. Definite improvement was noted by September 1. 
three days after (1) starting aerosol, (2) reducing the coseasonal injection 
doses, and (3) changing antihistamines. 

Through an error, a vial of strong fall pollen extract was given to him 
on September 10. A few inhalations of this caused immediate severe hay 
fever and moderately severe asthma. He recovered promptly. On September 
I ::, I :2,000 fall pollen mixture was st,arted by aerosol at home. He hacl no 
more trouble (luring that season. 

1 CONCENTRATION 1 I 

I (3F FAIL POLLEN\ I 
AMOVPiT Ml XTT:RE / REACTIONS COMMENTS 

(Cosoasonal pollen injections Local and gastro- Onset of hap fever, 
daily) intestinal August 17 

ikTOSOl startrt1 
x/27/53 0.26 ml. 1 : 8,000 NOllf? 

8/2X/53- 9)/ 3/53 40 inhalations 1 : 4,000 None Hand ncldizer 
3 times a tlav 

(t5maller coseasonal pollen None Hrtter I)y Septrm 
injections rlaily) Iwr 1 

n/ 3/m 9/10/53 40 inlrnlations 1 : 4,000 KOIlP 90% relief; no xlti- 
3 timtx a day l~istnmines 

R/l l/33 “Few inlrxla- 1 :a0 I mmetliate hay 
tious” fever an41 asthma 

n/13/53-10/ 2/53 40 iullalatio?s 7 :200 None No symptoms 
3 times a day 

1 o/ 2/53-l O/l o/53 10 inhalations 1:200 Aggravated the cough 
3 times a 11ny of acute respiratory 

infection 

The original plan was to have hirn continue the aerosol perennially. How- 
ever, he developed an acute respiratory infection in October. Aerosol aggra- 
vated the cough markedly, so it was stopped. 

He estimated 90 per cent relief of nasal stuffiness, pruritus, and sneezing. 
He had no asthma escept after the inhalation of the concentrated fall pollen 
mixture. 

This case suggests that aerosol may be an effective supplement to co- 
seasonal injections of pollen extract. The patient had troublesome reactions 
and no relief after nine coseasonal injections of relatively weak extract pins 

antihistamines. There are the same problems of accurate appraisal of aerosol 
as in Case 4. 
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The chief reasons for including this case are : (1) the troublesome reaction 
to an inadvert,ent overdose of aerosol. (2) failure to develop the “hypersensi- 
tive state” of Herxheimer, and (:j) marked aggravation of the (dough of 
bronchitis after the season by the aerosol. 

Xoutine perennial injections of fall pollen extracts were given until the 
1954 season started, when he promptly developed severe hay fever. Aerosol 
therapy relieved him again in 1954 (C&e 1, Table VIII). 

Case 7.-The patient had polyvalent perennial hay fever and frequent 
respiratory infections plus fall pollen hay fever. C’oseasonal treatment with 
injections of f+ll pollen extract plus dust had not helped. Supplementary 
aerosol treatment produced an estirnatetl 25 per cent relief. The following 
winter was her best one for years, 

Case H.-Treatment of uncomplicated fall pollen hay fever by injections 
and aerosol irnmediately before and during the season provided 90+ per cent 
relief. There were no undesirable reactions to the injections or to the aerosol. 
Evaluation of aerosol versus injections as factors in the marked relief is im- 
possible. 

Cu,se 9.-A “O-year-old woman wit,h perennial and ragweed hay fever 
developed severe, acute bronchitis during the aerosol treatments. She de- 
veloped asthma on the fifth day of treatment and refused further aerosol. 
This is a clear-cut example of failure and is another illust,ration of the aggra- 
vation of bronchitis by aerosol therapy. 

Case 10.-A 51-year-old woman with perennial, grass, and fall hay fever 
and asthma had been well controlled for about ten years by perennial allergen 
injections, Early in the 1953 season, she developed severe hay fever in spite 
of continued injections of fall pollen extract, an air-filtered room, and large 
doses of antihistamines. Aerosols of fall pollen extracts seemed to provide 
marked relief within a. week. Injection and aerosol treatments were con- 
tinued. Later in the season, however, asthma developed for the first time in 
ten years. This coincided with a period of acute, severe, emotiorml stress. 
Emotional episodes had previously precipitated asthma. Fall pollen extract 
aerosol apparently relieved the hay fever but did not prevent what seemed to 
be psychogenic asthma. 

COMMENTS ON THE FOURTEEN 19% CASES 

The 1954 cases were treated by a more uniform schedule than were the 
1953 cases. The pollen mixture, precautions, technique of administra,tion, and 
criteria for selection of cases were the same as in 1953. 

The treatments were given by the technicians by the routine outlined in 
Table VII. The essential clinical data on the fourteen 1954 cases are sum- 
marized in Table VIII and in the following comments : 

All the patients had hay fever. E’ive had asthma, but it was quite mild in 
four patients. All but two (Cases 3 and 11) were treated only co-seasonally 
with the aerosol. Those two patients had pre- and coseasonal aerosol therapy. 



TABLE VTZ. 1954 BIT-TINE FOB Par,~m AEROSOL TRFATXIEKT 
-_____ 

1. SPqurnce of aerosol stren&hs 
1-l :4,000,000 fall pollen- (= ragwwd concentration) 
Z-l : ~00,000 fall pollrn 
3-l : ~0,000 fall pollw 
4-l : 24,000 fall pollrn 
5-I :I” 000 
6-l : 4,o)oo 

fall pollm 
fall pollen 

7-l : 2,400 fall pollen 
8-I : 1,200 fall pollen 
9-l : 100 fall uollrn 

2. A treatmmt = 5 w~~iffs, 15 minutes’ observation, then inhale rest of 1.0 ml. 
3. Two or 3 trratmwts dailv at ? three-hour intervals until rrlievd. Use above 

dose squencc. 
4. Stop th? inhalation at the first suggrstion of tight cheat, rwugh, wheeze, or 

hay f ewr. 
5. Maintain relief 1w hand nchulizer. 

Eleven patients obtained strikin g relief, estimated at 65 per cent or better. 
All the symptoms were relieved to about the same degree. One patient (Case 
14) developed an obstinate virus infection of the upper and lower respiratory 
tracts about one week after starting the aerosol. It was impossible to evaluate 
the result of aerosol therapy. 

Relief was usually apparent, by the fourt,h day and maximal by the tenth 
day. 

The initial concentrations of aerosols were weaker than those given in 
1953, in general. 1:4,000.000 was the usual arbitrary starting close. Patient 
10 (who received striking relief) was the escept,ion. 

The final concentration varied. In each case it was approximately that 
concentration which was reached about the time that definite improvement 
was noted. This was the usual strength used at home. 

All the 1954 patients completed treatment at home with a hand nebulizer. 
L4 few supplementary office treatments were given to three, in whom the hand 
nebulizer seemed not to maintain relief. In two of these, the over-all result 
was excellent. 

There were no severe or prolonged reactions. Six patients had transient 
intensification of nasal symptoms either from the first few doses or, later, when 
stronger extracts were used. Four had mild bronchial reactions in the form 
of cough or wheezing. 

All the patients had used antihistamines, with only fair relief, prior t>o 
treatment. During the last three weeks of the season, only six required 
symptomatic treatment. Of these six, one or two antihistamine doses per day 
provided almost romplete relief to four patients. 

Only one patient (Case I) had had perennial or preseasonal injections of 
pollen estra.cts. He got no relief from them. Patient 7 was given some co- 
seasonal injections to attempt to increase t,he degree of relief from aerosol. 
No additional improvement was obtained from these inject,ions. 

Right, patient,s had had inject,ions of pollen extracts in previous years. 
Seven felt that the results of aerosol therapy were better. One thought that the 
results were the same. 
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The over-all results wepe better in 1954 than in 1953, perhaps because 
rrlore of the cases were simple hay fever and/or asthma with fewer complica- 
tions than in several of the 1953 patients, or because smaller doses were used to 
start treatment. 

DISCTJSSION 

The problems of local desensitization have been revived by Swinefordl”, ” 
and by Herxheinrer.lL They have shown that sensitized guinea pigs can be 
tlesensitized locally by aerosols of haptens” and whole antigens.” Hers- 
hrimer” doubts the validity of estimating the sensitivity of organs, such as the 
lungs, by testing a distant organ, such as the skin. The dat,a of Xchiller and 
Lowell’. ’ support this doubt. Hersheimrrh suggests further tha.t local de- 
sensitization of a shock organ might be a more logical therapeutic approach 
than are the current rnethods of parenteral aclministrat,ion of allergens. 

The 1953 observations described here had already been made when Herx- 
heimer’ss. lo reports of aerosol treatment of asthma and hay fever were found. 
The techniyue used here (consisting of a nebulizer, compressed air, and aller- 
gen extract) is much sirrrpler and more suitable for routine clinical use than 
the closed circuit respirorneter used by Hersheimer. The graduated increases 
in allergen aerosol concentration seem safer than the time increments of con- 
centrated a.llergens used by him, in view of (1) the occasional fatal reaction in 
guinea pigs following a few seconds’ exposure to hapten aerosols.l”v ’ i (2) 
I)rompt, asthma from a few whiffs of stron, cr extract in Case 6, and (3) the 
occasional observation of severe asthma or shock from an injection of perhaps 
0.1 ml. of 1 :lO,OOO pollen extract, remernbering that the injected extract is 
further diluted several thousand times by plasma before it reaches the bronchi. 

The fall pollen season lasts from about August 19 to October 1 in central 
Virginia. The 1953 season was an average one. The 1954 season was hot and 
was t,he dryest in twenty-four years. It started a few days earlier, lasted 
about one week longer, and was more severe than the average. 

The prime purpose of this study was to see if allergen aerosols would 
relieve fall pollen hay fever and asthma. They did. Numerous supplementary 
clinical esperiments are suggested by these observations. Most of them 
conltl be done better in larger clinics than this. 

The lack of controls is an obvious and basic omission. Certa.inly, the 
final role of specific aerosols in the treatment of inhalant allergy will not be 
assignetl until extensive, controlled studies have been done. In spite of this 
omission, the background of this problem is sufficiently factual to lend validity 
to the observations reported here. Several examples will suffice to make this 
Imint : (I) the bronchi of guinea pigs are readily desensitized specifically by 
aerosols ;I39 1.1 (2) Herxheirner ‘s results”-‘2 were in agreement with those re- 
ported here, although the techniques were quite dissimilar; (3) Schiller and 
Tiowell,‘+ Herxheimer,+‘” and others have demonstrated repeatedl,v the specific- 
ity of aerosols in the production of respiratory symptonis in sensitized arri- 
mals and man. Tt has become almost axiomatic that antigens which produ(de 
specific inhalant allergic reactions can be used effectively in treatment. 
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Furthermore, it seems significant that, of the eight 3954 cases treated previ- 
ously by pollen injections, seven reported more relief from aerosol therapy 
than from injections and one thought that the two methods provided about’ 
the same degree of relief. 

Aerosol treatment with pollen ext,racts obviously is not the panacea for 
pollinosis. It is neither claimed nor implied that it should replace established 
specific methods of treatment,. 

SUMMART 

Twenty-one patients with fall hay fever, eight of whom also had asthma, 
were treated with aerosols of pollen extract. 

The initial concentrat,ion of pollen extract varied from 1 :40,000,000 to 
1 :8,000. The final concentration varied from 1:40,000 to 1:200. A part of the 
treatment was carried out at home by fifteen patients using a hand-pumped 
nebulizer. 

Four patients received aerosol both prc- and coseasonallp. Seventeen were 
given aerosol during the season only. 

In 1953, six patients received aerosol plus pollen injections before and/or 
during the season. In 1954, only two patients received inject,ion therapy. 

In 1953, wheezing followed t,he aerosol in six cases, in four of these only 
when bronchitis was present. In 1954, six of the fourteen patients had nasal 
and four had bronchial reactions. All of these were mild and of short duration. 

Severe asthma was precipitated once by an aerosol which was too con- 
centrated. Transient asthma was precipitated in two patients who had not 
recognized asthma previously. 

Aerosol therapy should be used with particular care in the presence of 
bronchit,is. 

In 1953, relief was estimated at 90 per cent in four cases, 80+ per cent in 
two, 50 per cent in one, 25 per cent in two, and no relief in two. 

In 1954, eleven of fourteen cases reported relief estimated at 65 per cent or 
better. Relief began by the fourth day in all but one of the cases treated co- 
seasonally by aerosol alone. 

In contrast to Herxheimer’s experiences, coseasonal therapy seemed effective 
and simple, a,nd no evidence of ‘(induced hypersensitivity” was encountered. 
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