
Allergy 1983,38,561-564 
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In 1900 it was claimed that oral administration of ragweed could be used for the 
hyposensitization of hay fever patients. Several uncontrolled trials have been published, all 
showing an effect of oral hyposensitization. Only one study was controlled and showed no 
effect of oral hyposensitization. It was decided to undertake controlled clinical trials to 
determine the safety and effectiveness of orally administered enteric-coated grass pollen 
tablets in patients with hay fever. The actual grass pollen dose in the first trial was 30 times 
the dose that is normally recommended for preseasonal oral pollen hyosensitization using 
pollen aqueous solution or pollen powder. The safety study will be described here. Twelve 
young adults with a history of grass pollen hay lever positive skin prick test and positive 
nasal provocation test with extracts of timothy grass pollen were randomly allocated to one 
of the treatment groups with four patients in each group taking enteric-coated Conjuvac 
Timothy tablets or enteric-coated Whole Timothy pollen tablets or enteric-coated placebo 
tablets. The  study was double blind. Preseasonally, the patients received 342,500 PNL' and 
in total they received 4.500,000 PNU during 6 months. The patients receiving active 
treatment did not have any side eftects. No significant changes were shown in the skin and 
nasal reactivity to grass pollen during the study. Neither were there any changes in 
timothy-specific IgE, IgC, total 1gE nor histamine liberation from basophils. 
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One hundred years ago it was reported that the 
American Indians could reduce the intensity of 
allergic skin reactions due to poison ivy simply 
by eating the leaves of a related plant (Rhus 
leaves) ( 10). 

In 1900 it was claimed (6) that oral admini- 
stration of ragweed could be used for the 
hyposensitization of hay fever patients. For 
many years oral hyposensitization with various 
allergens has been used in certain countries 
(West Germany, Switzerland, Austria and 
Spain) in the treatment of allergic asthma and 
rhinoconjunctivitis. Several uncontrolled trials 
have been published, all showing an effect of 
oral hyposensitization (2, 4, 7 ,  8, 9, 11, 16, 18, 
19). One controlled study has shown no effect 
of oral hyposensitization ( 1  5) .  

It was decided to undertake controlled clin- 
ical trials to determine the safety and effective- 
ness of orally administered enteric-coated grass 

pollen tablets in patients with hay fever. The 
actual grass pollen dose in the first trial was 30 
times the dose that is normally recommended 
for preseasonal oral pollen hyposensitization 
(19). It was also important in a safety study to 
test the mechanical and pharmaceutical toler- 
ance of the enteric-coated grass pollen tablets 
in grass pollen-allergic patients. The safety 
study included 12 hay fever patients and the 
efficacy study included 56 hay fever patients. 

The safety study will be described here. The 
efficacy study will be described elsewhere. 

METHOD AND MATERIAL 

The  safety study was carried out from March 
to September 1981. Twelve young adults (9 
males and 3 females) with a history of grass 
pollen hay fever were admitted to the study. All 
had a positive skin prick test and positive nasal 
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provocation test with extracts of timothy grass 
(Phleum prateme) pollen. None had received im- 
munotherapy with grass pollen extract during 
the preceding 3 years. All gave informed con- 
sent to participate. The 12 patients were 
randomly allocated to one of three treatment 
groups with four patients in each group taking: 

A. Enteric-coated Conjuvac Timothy (Phleum 

B. Enteric-coated Whole Timothy pollen 

C. Enteric-coated placebo (lactose) tablets. 
The pigmented enteric coat consisted of poly- 
vinyl acetate phthallate applied in methanolic 
solution. The pigments were non-allergenic iron 
oxides or titanium dioxide giving colours of red, 
yellow and white for top (10,000 PNU), middle 
(1,000 PNU) and bottom (100 PNU) tablet 
strengths respectively. A film thickness equi- 
valent to an approximate tablet weight gain of 
6 7 %  ensured they withstood 2 h immersion in 
0.1 M HCI at 37°C in a tablet disintegration 
apparatus. When 0.1 M HCI was replaced by 
mixed phosphate buffer at pH 6.8, tablet dis- 
integration occurred in 3 to 7 min (European 
Phamacopoeia). The tablets were manufactured 
and provided by Dome/Hollister-Stier. The trial 
was double blind. 

The patients took the tablets on an empty 
stomach, early in the morning together with 100 
ml cold water. The dosage schedule was as 
shown in Table 1. 

When no adverse effects had been reported 
after 10 weeks on this dose it was decided to 
increase the dose 10 times to determine whether 
this dose was also tolerated. The dosage sched- 
ule was as shown in Table 2. 

Preseasonally, the patients received 342,500 
PNU and in total they received 4,500,000 PNU 
during the study. Skin prick using a positive 
reference of histamine chloride 1 mg/ml and 
negative control according to the Nordic guide- 
lines (5) and nasal provocation testing with 
timothy (from Allergologisk Lab.@) were carried 
out before and after the grass pollen season. 
The following immunological investigations 
were carried out before the investigation, after 
7 days, 14 days, 1 month, 2 months, 3 months, 

prateme) tablets. 

(Phleum prateme) tablets. 

and 5 months: histamine liberation from bas- 
ophils, total IgE, allergen specified IgE (RAST), 
allergen-specific IgG, crossed radioimmuno- 
electrophoresis (CRIE), IgA, and IgM. All 12 
patients completed diary cards during the study. 
Analyses were restricted to week numbers 13- 
3 1 inclusive. This period represented 19 weeks 
between March and August 2, 1981, which was 
the longest continuous period for which all 
patients’ diary card results were available. Nose, 
eye, lung, and gastrointestinal tract symptoms 
were recorded daily. The medication of season- 
al symptoms was standardized and recorded in 
the diary. As the first drug of choice the 
patients were asked to use Antistin-PrivineB 
nose and eye drops. If this was not sufficient to 

Table 1 

T h e  first 10 doses were administered in the allergy clinic and 
the patients remained there for the tollowing hour. Sub- 
sequent doses were self-administered by the patient at home, 

10.000 PNU on alternate days before breakfast 

Day PNU 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

100 
200 

son 
1 o m  
2000 
4000 

8000 
1 nooo 

400 

6000 

Table 2 

Dose increases were made in the allergy clinic, after which 
patients continued on a dose of 100.000 PNU on alternate 

days self-administered at home before breakfast 

Dose schedule PNU 

Next dose zn,non 
2 days later 30,000 
2 days later 4n.000 

2 days later ino,ooo 

2 days later 60,000 
2 days later 80,000 
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treat symptoms the patients were allowed to 
take prednisone tablets, 5-10 mg in the morn- 
ing. 

RESULTS 

The  investigation showed that grass pollen al- 
lergic patients did not have any side effects 
when grass pollen was administered orally in 
enteric-coated tablets during a period of 6 
months. In the last 3% months of the trial the 
patients received 100,000 PNU on alternate 
days. No significant changes were shown in the 
skin and nasal reactivity to grass pollen during 
the study. Neither were there any changes in 
timothy-specific IgE, specific IgG, total IgE nor 
histamine liberation from basophils. We found 
no significant changes in medication score, or 
symptoms scores from nose, eye, and lung, 
between the placebo group and the two active 
groups. 

DISCUSSION 

A large number of recent studies have shown 
that it is possible to induce tolerance by oral 
administration of the allergen (14). The prin- 
cipal function of the gastrointestinal tract is 
that of digestion and absorption of nutrients. 
Until recently it was presumed that intra- 
luminal protein antigens are completely di- 
gested and are thus not transported in an ap- 
preciable quantity across the epithelium into 
the lamina propia or systemic circulation. 
However, there is increasing experimental and 
clinical evidence to suggest that large antigenic 
molecules can penetrate the intestinal epithelial 
surface in quantities of no nutritional import- 
ance but possible immunological significance 
(17). 

The classical studies of Chase in 1946 first 
demonstrated that the administration of simple 
chemicals such as picryl chloride would lead to 
hypo-responsiveness to systemic contact hyper- 
sensitivity to the specific antigen (3). Studies in 
the early 1960's suggest that the liver may play a 
critical role, since injection of picryl chloride 
into the mesentric vein produces solid tolerance 
while jugular vein or intraperitoneal injection of 

the same agents was not as tolerogenic (1). 
Several studies have suggested that particular 
portions (fragments) of certain proteins such 
as p-galactosidase, bovine serum albumin and 
lysozyme appear to be toierogenic, perhaps 
through their ability to induce suppressor cells. 
Recent studies in mice indicate that oral toler- 
ance can be produced not only in classical 
soluble proteins, such as ovalbumin and human 
gammaglobulin, but also in ragweed antigen 
(both short ragweed and purified antigen E) 
(14). The  systemic tolerance resulting from oral 
immunisation with ragweed includes the forma- 
tion of antibodies of the type IgA in saliva, whjle 
such antibodies are apparently absent from 
serum (14). 

In earlier clinical trials concerning the efficacy 
of oral hyposensitization it was most common to 
use aqueous allergen solution or allergen ad- 
ministered as powder. Only in two trials in 1927 
(12) and 1942 (13) have enteric-coated tablets 
been used in the oral treatment of ragweed hay 
fever. 

All previous studies concerning the efficacy of 
oral hyposensitization are uncontrolled except 
for one trial in 1982 (15). In the uncontrolled 
studies most investigators found a treatment 
effect, particularly when using house dust mite 
and various grass pollens. In the controlled trial 
placebo and an aqueous solution of house dust 
mite with a cumulative dose of 36,000 PNU 
administered during a period of 42 weeks was 
used. This is the normal recornmended dose for 
oral hyposensitization with house dust mite al- 
lergens in Germany and Austria. The treatment 
showed no effect. This cumulative dose o f  
house dust mite allergens is remarkably low. 
Using subcutaneous hyposensitization with 
house dust mite the recommended mainten- 
ance dose is 10,000 PNU every 4 to 6 weeks 
(Allpyral@). Normally, it takes 11-12 weeks to 
reach the maintenance dose of 10,000 PNU. 
During the initial house dust mite hyposensi- 
tization, for a period of 42 weeks the cumula- 
tive dose would be 100,000 PNU, three times as 
much as normally given by oral hyposensitiza- 
tion. Due to protein digestion in the stomach 
and intestine it is almost a certainty that only a 
small percentage of orally administered aller- 

3 f *  
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gens will reach the intestinal wall completely 
intact and be available for absorptionipersorp- 
tion. When one compares the cumulative doses 
in the two different hyposensitization regimens 
it is not surprising that no treatment effect was 
found. 

For pollen hay fever patients the recom- 
mended oral hyposensitization dose is a total of 
160,000 PNU (19) (pollen from Purex@ given 
preseasonally for 20 weeks). Comparing the 
same required cumulative dose by subcutane- 
ous hyposensitization the dose would be 50,000 
PNU (Allpyral). 

In two previous uncontrolled studies enteric- 
coated tablets have been used in oral grass 
pollen hyposensitization (12, 13). In the litera- 
ture concerning oral hyposensitization some in- 
vestigators suggest that variable denaturation 
of allergen proteins may occur in the stomach 
due  to the acid and in the intestine due to 
enzymatic activity. This, however, has not been 
systematically investigated. In order to avoid 
grass pollen inactivation in the stomach we 
used enteric-coated tablets. 

In this pilot study the patients received a 
cumulative dose of 4.5 million PNU of grass 
pollen, 30 times as much as used in previously 
published reports on grass pollen allergic pa- 
tients. We did not find any systemic side ef- 
fects, and the gastrointestinal side effects were 
the same in the placebo group and the treat- 
ment groups. In  many clinical trials it has been 
claimed that during oral hyposensitization it is 
possible to induce asthma, rhinoconjunctivitis 
and urticaria, but that gastrointestinal side ef- 
fects are commonest. Gastrointestinal symptoms 
are most often diarrhoea and stomach-ache. In 
the literature it appears that anaphylactic re- 
actions have not been described. 

ACKNOWLEDGEMENT 

We are indebted to Peter Wilkinson of DomeiHollister-Stier 
for his analysis of the trial data. 

2 .  

3. 

4. 

5.  

6. 

7 .  

8. 

9. 

10. 

1 I .  

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

duction of minute quantities of hapten o r  protein anti- 
gen. Proc. Soc. Exp. Biol. Med. 111. 1 1  1-1 16, 1962. 
Black, J .  H .  8c Holman. J. :  Treatment of respiratory 
allergy in children by oral administration of dust and 
pollen extracts. J .  Allergy 21, 148-152, 1950. 
Chase. M. W . :  Inhibition of experimental drug allergy by 
prior feeding of the sensitizing agent. Pro<. Soc. Exp. 
Riol. Med. 61,257-261. 1946. 
Clasen, I .  & Wiihthrick, B.: Neuere Ergebnisse der  per- 
oralen Hyposensihilisierung beim kindlichen Asthma 
bronchiale. Monatsschr. Kinderheilkd. 124, 248-249, 
1976. 
Common Nordic guidelines for the registration of aller- 
gen preparation. Nordic Council in Medicines May 28, 
1980. 
Curtis. H.: 'The immunizing cure of hay fever, Medical 
News 74,  1900. 
Jorde, W.: Die Orale Desensihilisierung. Theoretische 
Uberlegungen and Praktisches Vorgehen. Ther. (;gw. 
117, 825-8:33, 1978. 
Laetsch, C.: Zur peroralen Desensibilisierung von Inhala- 
tionsallergien im Kindesalter: Behandlungsergehnisse. 
Schweiz. Med. Wochenschr. 103,:442-:347. 1973. 
Murray. L.; A new oral treatment for ragweed hay fever. 
J .  Allergy 32, 343-347, I96 I .  
Report of Council on Pharmacy and Chemistry. J. An]. 
Med. Assoc. 127,912-921, 1945. 
Stenmann. E. A , :  Oral Hyposensibilisierung hei Kindern 
Prax. Pneumd 33, 302-:304. 1979. 
Tauart. M. C.: Hay fever: desensitization hy ingestion ol 
pollen protein. N.Y. Med. J. 116. 110-122, lY27. 
Thiberge. N.: The use of enteric coated pills in allergic 
states. New Orleans Med. Surg. J .  94,J90-393, 1942. 
Tomasi, r. R.:  Oral tolerance. 'Transplantation 29. 9.Y- 
356, I98O. 
Urhanek, R. &k Gehl. R.: Wirksamkeit oral. Hyposensihi- 
lisierung bei Hausstahmilbenallergie. Monatsschr. Kindel-- 
heilkd. 130, 150-152, 1982. 
Wahn, U., Magier, A.  k Geiger, H.: Hyposensihili- 
sierung bei Pollenallergien im Kindesalter. Monatsschr. 
Kinderheilkd. 124, 245-247, 1976. 
Walker, W. A,: Antigen uptake in the gut: immunologic 
implications. Immunology Today, 30-34. February, 
1981. 
Wortmann, F.: Zur Testung und Peroralen Desensibili- 
sierung heim Kindlichen Asthma Bronchiale. Ann. 
Paediatr. 198,64-73, 1962. 
Wortmann, F.: Oral hyposensitization of children with 
pollinosis or house-dust asthma. Allergol. Immuno- 
pathol. 1 5 .  5-26, 1977. 

Address: 
Ebbe Taudorf 
Bakkehusene 2 
2970 H@rshnlm 
Denrna r k 

REFERENCES 

I .  Battista. J .  R. & Miller. J.: Immunological unresponsive- 
ness produced in adult guinea pigs by parenteral intro- 




