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FOREWORD 

A revolution simmers within the medical profession. The educational values 
of three-quarters of a century are called into question. This or that disease 
problem demands our major attention. Various segments of the population 
cry for their "fair share” of available resources. Our legislators propose new 
social schemes, and our own leaders institute organizational reorganization. 
As individuals we can participate to a limited degree in decision making 
that will attempt to answer these problems of our time. The more immediate 
and perhaps more lastingly important effect of this ferment will be our 
reassessment of our personal relationships with the individual patient. 

With increasing maturity our population has come to recognize that mere 
quantity does not answer the desires of their material or social-spiritual 
life. Mere possession, once attained, is not satisfying. Fitness of form and 
function in the relationship of life is beginning to be preceived as an ideal. 
Man seeks a role in the decisions of political or social life that will determine 
his destiny as a race and as an individual. 

The proposal that the patient should share the power to decide the form of 
medical care for himself or his group is anathema to many physicians. These 
doctors assume a father role and regard their patients as children who must 
be spoon-fed their medical program. The use of such an authoritarian 
approach is rejected by today’s youth and this failur- of doctor-patient 
relationship will lead to further estrangement. 

A reconciliation may be effected if we will return to our original role as 
doctors, i.e. to resume our position as teachers of proper ways to prevent 
disease and preserve health. Once again we must put our emphasis on the 
patient-environmental relationship and not only on the disease that disrupts 
this harmony. In the milieu of the modern teaching hospital the young 
physician is, and should be, concerned with the major task of diagnosing 
and curing or ameliorating life-ihreatening illness. However, with few 
exceptions (who develop policy for the majority of the profession), the 
remainder of the physician’s career will be mostly spent dealing with 
developmental, infections, or chronic illness in an outpatient setting - a 
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st.igc for which he was not educated and upon which he is often uncom¬ 
fortable, so much so that he often finds it easier to deal with the patient 
in the authoritative atmosphere of the hospital. One might speeulate 
about the number of hospital admissions fo “work up” that are induced 
b> the physician’s need to retain h.s psychological advantage. 

May fever is an example of a chronic or recurrent, non-life-threatening 
disorder which offers an opportunity for the practitioner to exercise his 
ability as a teacher and to participate in a rewarding relationship of 
dependency and trust with his patient. Allergy history- taking should 
serve as a diagnostic, educational, and therdpeutic experience. To fulfil 
these expectations sufficient time must bcallotted and an atmosphere of 
comfortable trust and understanding established. All too often the hay- 
fever victim is treated by his physician as a passive recipient of skin tests, 
injections of allergy extracts, and a wide variety of pills and potions. 

Ask any allergist “What is the primary principle of allergic therapy?” and, 
almost retlexly, he will answer that it is elimination or avoidance of the 
allergen. All too frequently this is merely lip-service to an ideal. How 
infrequently positive steps are taken to implement this goal. The patient 
is the one best situated to observe those factors in the environment that 
adversely affect him. He must be taught enoughs about allergens and the 
natural course of his disease to recognize the significance of what he 
observes. This education takes time of both the doctor and the sufferer. 
The physician must have patience with his patient who is unaware of the 
role that habits, diet, environment and emotion play in his disease. The 
patient must not expect an easy solution to ail the allergic problems and 
must accept that advice is as an important part of treatment as the pre¬ 
scription given for immediate (but perhaps only temporary) relief. Both 
parties to the contract for care must participate. 

Instruction of this kind is not dramatic... No 
wide publicity will result, and great reputations 
are unlikely, but the practice of medicine is by 
definition a service profession, and unless services 
to patients in need, including education in proper 
health practices are given, the doctor is neglecting 
his major function, and that is all too frequently 
true.* 

COL JOSEPH L. McGERITY, M.C. 
Guest Editor 

'Hundley JTT. LditorUI. Va Med Mon 100:617, 1973 
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IMMUN()l.(X;iCAL MECHANISMS IN HAYFEVER 

LTC Richard Evans, MC, USA* 

We are indebted to von Pirquet in 1906 for recognizing 

the common denominator between immunity and hypersensitivity 

and for introducing the term allergy. Hypersensitivity 

and immunity then are descriptive terms which are not mu¬ 

tually exclusive and which identify a clinical state of 

allergy. 

The animal host is capable of mounting hypersensitivity 

responses which can be manifest immediately (within minutes), 

later (within hours), or delayed (within two to three days). 

In addition, the plasmoconstituents and cellular responses 

involved in these different manifestations of hypersensi¬ 

tivity are peculiar to the type of response. 

It is the purpose of this review to discuss our current 

knowledge and understanding of the ismediate (reaginic) 

hypersensitivity reaction. These reactions are characteriz¬ 
ed by a rapid release of short lived pharmacologically active 

agents. These agents are released by tissue cells after a 

reaction between the antigen (foreign substance) and the 

antibody (immunoglobulin) which is attracted to the cell 

surface. Anaphylaxis is an immediate hypersensitivity re¬ 

action. Allergic rhinitis and allergic asthma are other 

examples of immediate hypersensitivity reactions seen in 

man. 

The complete mechanism of immediate hypersensitivity 

reactions is visualized as a series of reactions. These 

include (1) fixation of an antibody to the cell surface, 

(2) binding of antigen to this antibody with resultant con¬ 

formational changes in the antibody, (3) activation of an 

energy requiring enzyme system and (4) a secretory response 

of mediator release. 

•Prejcnlly jsugned to Allergy and Clinical Immunologty Service, Walter Reed Army Medical 
(enter, Washington, IX'. 
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Immunological Mechanisms in Hay fever Evans 

Immunoglobulin E and Rcagink Antibody 

The antibody in imediate hypersensitivity reactions is 
reaginic antibody. It is found in the sensn of allergic 

patients and is characterized by the ability to sensitize 

human skin. This was first demonstrated in the experiments 

of Prausnitz and Kustner /2/ in 1921. The serum of fish 

sensitive Kustner was injected intradermally into the skin 

of Dr. Prausnitz. The testing site was challenged twenty- 

four hours later with an extract of fish and the response 

was an immediate wheal and flare reaction. This sensitizing 

activity by passive transfer of human reaginic antibody is 

generally limited to the tissues of man, ape »nd monkey. 

In addition to skin, passive sensitization with human re¬ 

aginic serum of human leukocytes and human and monkey lung 
fragments has been achieved. 

Ihe presence of immunoglobulin E (IgE) in human serum 

was first demonstrated in 1966 by the Doctors Ishizaka. /5/ 

This was done in the laboratories of the Children's Asthma 

Research Institute and Hospital, Denver, Colorado. Working 

with the serum of allergic patients, these physicians were 

also able to identify IgE as the carrier of reaginic anti¬ 
body activity. /5/ 

Soon after the detection of IgE in human serum an IgE 

myeloma protein was discovered. /6/ The availability of 

this protein in high concentrations enabled physio 

chemical analysis. IgE is a glycoprotein with an electro¬ 

phoretic mobility of gamma-1 globulins. It has a sedimen¬ 

tation coefficient in the ultracentrifuge of 8.0 and a 

molecular weight of approximately 200,000. As is found in 

most immunoglobulins, the IgE molecule is composed of two 
light chains of amino acids, and two heavy chains. The 

antigenic determinants specific to the IgE class of immino- 

globulins are found in the F(c) portion of the molecule and 

the antibody combining sites are in the F(ab) portion. The 

immunoglobulin binds to the cell surface by the F(c) portion. 
/7,8/ 

IgE forming plasma cells are found in the respiratory 

and gastrointestinal mucosa, in tonsils and adenoids, and 

in bronchial and peritoneal lymph nodes. /9/ Small quan¬ 

tities of IgE have been found in nasal secretions of allergic 
patients. /10/ 
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Immunotopcat Mechanisms in Ikyjever hvans 

The aost important iavurocheaical property of IgE is the 

ability to fix to target cells of Uaediate hypersensitivity. 

These target cells are the basophil in peripheral blood and 

C®11 tissue. When a aonkey is given an intra¬ 
venous injection of radiolabeled IgE ayeloaa protein (,J,l-lgE) 

the label can subsequently be demonstrated attached to aast 

cells in the caentia, and in the laaina propria of theaaaU 

intestine and bronchi. /11/ When huaan peripheral leukogytes 

are incubated with ,,*|.|gE the label is found attached to 

the basophils. If these basophil fixed antibodies are 

challenged with antigen the basophil loses aetachroaatic 

granules and histamine is released. /12/ Ishizaka et al /13/ 

reported that the nuaber of IgE molecules bound to basophil 
in allergy patients is between 10,000 and 40,000 IgE mole¬ 
cules per basophil. 

laaunoglobulin E is present in very saall amounts in 

normal huaan sera. The level slowly rises from a few nano- 

£ams per milliliter in adults. /17/ Patients with allergic 

rhinitis, extrinsic (allergic) asthma and atopic eczema have 

significantly raised levels of sena IgE. The IgE level is 

also increased by allergen stimulation. During a pollen 

season increase of IgE is found in patients with asthma and 

hay fever. There is no definite correlation between IgE 

level and severity of allergic state, however. High levels 

of IgE (micrograms per milliliter) have been found ir para¬ 

sitic infestations including Ascaris, Toxocara, hook worm 

and Echinococcus. /15/ Some human serum samples contain 

little or no measurable IgE. The significance of this is 
unknown. 

Release of Oiemital Mediaton 

Peripheral leukocytes of allergic individuals will re¬ 

lease histamine on exposure to specific antigen. /16/ When 

the white cells are isolated and exposed in vitro to varying 

concentrations of antigen, histamine is released in propor¬ 

tion to the amount of antigen used and the sensitivity of 

the patient. The antigen requirement for induction of 

leukocyte histamine release i£ vitro is quite small and in 

the range of 0.1 to 0.00001 micrograms of antigen protein 

per milliliter. This phenomenon of antigen induced leuko¬ 

cyte histamine release provides an in vitro model of the 
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Immunological Mechanisms in Hay fever Evans 

i«.üîc?;n"oei‘hitî:Jr„rîff.:ri/tîv,y1i.,’the 
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Immunological Mechanisms in Hay fever - Evans 

Kaliner et al /27/ have more recently demonstrated the 

"lease of histamine. ECF-A, and a small amount of 
SRS-A from human nasal polyps with appropriate antigen 
stimulation. 

Pharmacologic Control Mechanism » 

The immunologic release of the foremost chemical mediators 
rom target cells is an energy dependent process, most prob¬ 

ably enzyme mediated./28/ Thirty-six years ago, Schild /29/ 

observed that epirephrine inhibited the inmunologic release 
of histamine from guineapig lung. This effect of catechola¬ 

mines is now known to be by activation of an enzyme, adenyl 

îhÜlaSn ?" thC surfac* of the cel1- This in turn increases 

rCAMPl11/^/ Cí?^ent 0f CyCíÍC adenosine ^-51 monophosphate 
(CAMP). /30/ TTiis system of CAMP is a cellular secretory 

system and was first described by Sutherland in 1958. /31/ 

Drugs capable of increasing cellular levels of CAMP (isopro- 

wuîn?ÎMh?în2hrinî‘ “•th3?ÄnthlnM and corticosteroids) 
will inhibit the release of histamine and SRS-A. /32 33/ 

These drugs are therefore capable of directly «odulating the 

IgE mediated immediate hypersensitivity response. 

COMMENTS 

Immediate hypersensitivity reactions are characterized 

by a rapid release of short lived pharmacologically active 

agents. TTiis phenomenon is mediated by reaginic antibodies 
of the immunoglobulin E class of immunoglobulins, nie 

agents released include histamine from peripheral basophils 

and histamine and slow reacting substance of anaphylaxis 

from tissue mast cells. A new mediator, eosinophil chemo- 

tactic factor, released by sensitized lung tissue is also 

;• The.re^eas': of these mediators is dependent upon 

Cel\.fjXatl°j °f the antibody» binding of antigen by the 
antibody, and activation of cellular enzyme and cellular 

secretory mechanisms subsequent to the binding of antigen 

Pharmacologic inhibition of this reaction sequence is de-’ 
scribed. ^ 
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Immunological Mechanisms in Hay fever ■ Evans 

Our understanding of immediate hypersensitivity reactions 

has been enhanced tremendously in lecent years. The know¬ 

ledge gained and concepts developing offer new directions 

in our goal of relieving patients suffering from allergic 

disorders. 

References 

1. »von Pirquet C: Allergie. Muenchen Med Wschr. 54:1457, 

1906- 
2. tPrausnitz C, Kustner H: Studien über die uberempfind- 

lichkeit. Z Bakt 86:160, 1921. 

3. Levy DA, Osier AG: Studies of the mechanisms of hyper¬ 

sensitivity phenomena. XIV. Passive sensitization in 

vitro of human leukocytes to ragweed pollen antigen. 

J Immunol 97:203-212, 1966. 

4. Goodfriend L, Kovacs BA, Rose B: In-vitro sensitization 

of monkey lung fragments with human ragweed atopic serum. 

Int Arch Allergy 30:511-518, 1966. 
5. Ishizaka K, Ishizaka T: Identification of 7E-antibodies 

as a carrier of reaginic activity. J Immunol 99:1187- 

1198, 1967. 
6. Johansson SGO, Bennich H: Studies on a new class of 

human immunoglobulins. I. Immunological properties. In 

Nobil Symposium 3: Gamma Globulins, Structure, and Con¬ 
trol of Biosynthesis. StockholoiAlmqvist and Wilksell, 

1567.-- 
7. Ishizaka K, Isizaka T, Hornbrook MN: Allergen-binding 

activity of 7E,7G,and 7A antibodies in sera from 

atopic patients: In vitro measurements of reaginic 

antibody. £ ImmunõT §8:490-501, 1967. 
8. Ishizaka K, Ishizaka T, Terry WD: Antigenic structure 

of 7E-globulin and reaginic antibody. J Immunol 

99:849-858, 1967. 

9. Ishizaka K, Ishizaka T, Tada T: Immunoglobulin E in the 

monkey. J Immunol 103:445-453, 1969. 

10. Tse KS, Wicher K, Arbesman CE: IgE antibodies in nasal 

secretions of ragweed-allergic subjects. J Allergy 46:352 

358, 1970. 

*t These appear in Appendix A* and Bt (translated into English) in Clinical Aspects of Immunology 
2nd edition. By Cell PGH, Coombs RRA. Philadelphia: EA Davis, 1968 

Present Concepts Vo! V! No 5. Scptemhcr-Octoovr 1973 



Immunological Mechanisms in Hay fever h'vans 

11. Ishizaka K, Ishizaka T, Tomioka H: Demonstration of 

passive sensitization of monkey mast cells by IgE. 

J Allergy 47:89, 1971. 
12. ishizaka T, Tomioka H, Ishizaka K: Degranulation of 

human basophil leukocytes by anti-7E antibody. J 

Immunol 106:705-710, 1971. 
13. Ishizaka T, Soto CS, Ishizaka K: Mechanisms of passive 

sensitization. Ill,Number of IgE molecules and their 

receptor sites on human basophil granulocytes. J Immunol 

111:500-511, 1973. 

14. Johansson SG0: Serum IgND levels in health children and 

adults. Int Arch Allergy 34:1-8, 1968. 

15. Johansson SCO, Bennich H, Berg T et al: Some factors in¬ 

fluencing the serum IgE levels in atopic disease. Clin 

Exp Immunol 6:43-47, 1970. 

16. Lichtenstein LM, Osier AG: Studies on the mechanisms of 

hypersensitivity phenomena. IX. Histamine release from 

human leukocytes by ragweed pollen antigen. J Exp Med 

120:507-530, 1964. 

17. Lichtenstein LM, Norman PS, Winkenwerder WL et al: In 

Vitro studies of human ragweed allergy: Changes in cellu¬ 

lar and humoral activity associated with specific de¬ 

sensitization. J Clin Invest. 45:1126-1136, 1966. 

18. Sadan N, Rhyne MB, Mellits ED et al: Immunotherapy of 
pollinosis in children. Investigation of the immuno¬ 

logical basis of clinical improvement. New Eng J Med 
280:623-627, 1969. 

19. Lowell FC, Franklin WA: A double-blind study of the 

effectiveness and specificity of injection therapy in 

ragweed hay fever. New Eng J Med 273:675-679, 1965. 

20. McGerity JL, Arbesman CE, Wicher K: Comparison of 

possible sensitization of skin and lung of human being 

and ileum and lung of monkey with sera of ragweed sensi¬ 

tive patient. J Allergy 43:200-208, 1969. 

21. Brocklehurst WE: Release of histamine and formation of 

a slow-reacting substance (SRS-A) during anaphylactic 

shock. J Physiol (London) 151:416-435, 1960. 

22. Parish WE: Release of histamine and slow reacting sub¬ 

stance with mast cell changes after challenge of human 

lung sensitized passively with reagin in vitro. Nature 

(London) 215:738-739, 1967. 

23. Ishizaka K, Ishizaka T: Immune mechanisms of reversed 

type reaginic hypersensitivity. J Immunol 103:588-595, 

1969. 

Present Concepts Vol VI No 5. Sep tern ber-October 1973 



Immunological Mechanisms in ' 'ayfever • h.vans 

24. Ishizaka T, Ishizaka K, Orange R et al : Release of 
histamine and slow reacting substance of anaphylaxis (SRS-A) 
by IgE system from sensitized monkey lung. J Allergy 
43:168, 1969. 

25. Kay AB, Austen KF: The IgE mediated release of an 
eosinophil leukocyte chemotactic factor from human lung. 
J Immunol 107:899-902. 1971. 

26. Kay AB, Stechschulte D.l, Austen KF : An eosinophil leu¬ 
kocyte chemotactic factor of anaphylaxis. J Exp Med 
133:602-619, 1971. ” 

27. Kaliner M, Wasserman SI, Austen KF: Immunological re¬ 
lease of chemical mediators from human nasal polyps. 
New Eng J Med 289:277-281, 1973. 

28. Osier AG, Lichtenstein LM, Levy DA: In vitro studies of 
human reaginic allergy. Adv in Immunol 8:183-231, 1968. 

29. Schild H: Histamine release and anaphylactic shock in 
Isolated lungs of guineapigs. Quart J Exper Physiol 
26:165-179, 1936. --- 

30. Sutherland EW, Rail TW: The relation of adenosine-3',5'- 
phosphate and phosphorylase to the actions of catechola¬ 
mines and other hormones. Pharmacol Rev 12:265-299, 1960. 

31. Sutherland EW, Rail TW: Fractionation and characteriza¬ 
tion of a cyclic adenine ribonucleotide formed by tissue 
particles. J Biol Ghent 232:1077-1091, 1958. 

32. Lichtenstein LM, Margolis S: Histamine release in vitro 
inhibition by catecholamines and methylxanthines. 
Science 161:902-903, 1968. 

33. Koopman WJ, Orange RP, Austen KF: Immunochemical and 
biological properties of rat IgE. III. Modulation of 
the IgE mediated release of slow-reacting substance of 
anaphylaxis by agents influencing the level of cyclic 
3',5' adenosine monophosphate. J Immunol 105:1096-1102, 
1970. 

Present Concepts Vol V! i\o 5, Septemher-October I97J 



UNTREATED HAYFEVER 
Natural History 

MAJ Edward Spitz, MG 

The natural history of untreated hayfever is not well 
studied. /1-4/ The studies that have been reported hint at 
answers to the following: (1) Does hayfever disappear if 
untreated? (2) What is the relationship between sinusitis, 
nasal polyps, and hayfever? (3) What is the incidence of 
asthma in hayfever? 

Does hay fever disappear if untreated? 

Most authors of allergy texts /1-4/ agree that a small 
population of hayfever patients become asymptomatic spon¬ 
taneously without recurrence. Fontana /4pl01/ states that 
this phenomenon is age dependent. If hayfever starts in 
childhood, 20 percent of patients will not be bothered 
after age 25. However, if it begins after age 25, most 
patients continue to be symptomatic even after age 50. The 
Baltimore group /1/ has studied a small number of patients 
with spontaneous remissions and noted that skin tests be¬ 
came negative and histamine releasing activity of leuko¬ 
cytes disappeared despite repeated seasonal allergen ex¬ 
posure and treatment with antihistamines alone. 

Rackemann and Lamsa /5/ studied 120 patients with rag¬ 
weed allergic rhinitis over a 20-year period most of whom 
were treated preseasonally. Thirty-eight of these 120 
patients who were not treated with hyposensitization for at 
least three years before final followup had clearance of 
symptoms. Fourteen of these 38 were skin-tested on follow¬ 
up and seven had negative skin tests. 

Smith /6/ in a 15-25 year retrospective interview 
study of 245 Iowa University allergy clinic alunni found 
that 75 percent of patients with well-documented hayfever 
and asthma who moved out West (where environmental 
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Untreated Hayfever. Natural Histuiy ■ Spitz 

allergens presumably changed) improved considerably with¬ 
in the first year of moving and maintained this imp rove- 
ment. (Table 1 ). Ten percent became worse or stayed the 
same. Only 7 percent possibly developed new allergies, 
forty percent of the whole group had hayfever alone. The 
number treated with hyposensitization is not stated. Of 
those that remained in the midwest, none improved within 
the first year, 62 percent gradually improved and 36 per¬ 
cent were the same or worse. Only 2 percent developed new 
allergies and 43 percent of this group had hayfever alone. 
About 60 percent were treated with hyposensitization from 
one to more than five years. 

TABLE 1 

RESULTS OF MOVING AWAY FROM IOWA 
IN PATIENTS WITH ASTHMA AND HAY FEVER* 

CONDITION EAST MIDWEST WEST 

‘Percent Percent Percent 

Promptly all better 
Promptly much better 
Gradually all better 
Gradually much better 
Same 
Worse 
New allergy 

2 0 47 
27 0 28 

4 10 0 
37 52 8 
14 20 4 
12 16 6 
4? 2? 7? 

*I;rom Smith /6/ 

Smith /6/ concluded that if, after a change in emiron- 
ment symptoms improve, this improvement is maintained. 
About as many patients not treated as treated (with hypo¬ 
sensitization) improved. However, comparison between these 
groups was not valid because the treated group was self- 
selected and probably had more severe and persistent 
difficulty. 

Some patients become less symptomatic as they grow 
older /1,3,5/ although severe hayfever can occur at any 
age /2,5/ and symptoms can recur after a symptom free inter¬ 
val/3/ of 2 to 4 years (9 out of 122 patients) /5/. When 
patients were graphed according to age of onset and age at 
final followup, there was a tendency for symptoms to clear 
within 15 years of onset, or to clear with increasing 
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age. /5/ The ratio of cleared cases/decade to total 
cases/decade approached one as age increased, liiere is no 
clear explanation for this phenomenon. Decreased exposure 
to allergens with change in life styje, change in organ 
threshold, lack of priming effect might all explain a de¬ 
crease in symptoms with increasing age of the patient. 
Thus, a few patients with seasonal allergic rhinitis are 
cured spontaneously at an early age; others have fewer 
symptoms and may also clear completely as they grow older 
with or without hyposensitization therapy. 

What is the relationship between sinusitis, nasal polyps, and hay fever* 

This question has two parts: (a) as hayfever continues, 
do polyps, and sinusitis become more common, and (b) if 
sinusitis and polyps are present, how do they affect prog¬ 
nosis? 

Criep /7/ attempted to answer this in a study of 972 
consecutive, unselected allergy patients who had what he 
considered adequate therapy with avoidance, hyposensitiza¬ 
tion, and medication for at least one year. In a group 
of 247 patients with perennial allergic rhinitis, the older 
patients and those with untreated rhinitis for many years 
had a high incidence of sinusitis (type undefined). The 
incidence was 10 percent if rhinitis was present less than 
five years and 80 percent if present more than 16 years. 
Nasal polyps were present in 9 percent and 75 percent 
respectively. These patients had marked improvement to the 
therapy in only 35 percent of the cases whereas another 
group without sinusitis and polyps (probably not matched 
for age) followed for 1 to 15 years showed marked improve¬ 
ment in symptoms in over 80 percent of the cases after 
similar therapy. 

Criep /7/ also studied 182 patients with seasonal hay- 
fever and found again that as the duration of hayfever in¬ 
creased, sinusitis, and polyps became more frequent although 
not as frequent as seen in perennial rhinitis. Again, if 
these complications were present, response to therapy was 
not as good as if they were not present. 
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Snith /6/ found that 14 of 29 patients who hod not 
done well 15 to 25 years after diagnosis of hayfever and 
asthma had nasal polyps. These 14 patients, however, were 
only 6 percent of the total group of patients. These 
patients were not specifically analyzed concerning treat¬ 
ment and diagnosis. 

Other authors /2,4pl37/ state that untreated hayfever 
can lead to sinus infection. Secondary infection in 
seasonal rhinitis can lead to perennial symptoms and, 
especially with "lingering infection", can lead to nasal 
polyps. /8/ If these complications occur, the 
patient becomes more difficult to treat. /4pl37/ 

What is the incidence of asthma in hayfever7 

Two recent epidemiologic studies "do not support the 
time-worn adage that a child whose allergic rhinitis is left 
untreated will develop asthma with a high degree of proba¬ 
bility ^9/ 

The epidemiologic studies in Tecumseh, Michigan /10,11/ 
relied on questionnaires administered in the home pertain¬ 
ing to all household members over eight years, some be¬ 
tween six and eight, and none less than six years. Each 
person was then examinea by a physician in the clinic and 
laboratory tests were done. Diagnoses were entertained at 
this time and reviewed at a later date by another group of 
physicians. Neither asthma nor hayfever were rigidly 
defined. Asthma included any and all manifes¬ 
tations occurring alone or with infection; hayfever 
included any upper respiratory symptoms believed to be 
allergic and seasonal. Eighty-eight percent of the popu¬ 
lation known by census was interviewed and examined. The 
cumulative prevalence rate of asthma and hayfever was 4 
percent and 6 percent respectively. 

The relationship between hayfever and asthma was ex¬ 
amined in a number of ways and in each case asthma did not 
conmonly follow hayfever. 
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• In persons with hayfever at risk to develop 
asthma (asthma not present before or concurrent¬ 
ly with hayfever), asthma developed in only 7 
percent. 

In persons with both asthma and hayfever in when 

í^^S?07tÍíeíiothe sequence of development was 
known (87 of 128 patients), 23 percent had hay- 
fever first, 26 percent had asthma first and 51 
percent had onset of both within the same year. 

The age of onset of hayfever and asthma was com¬ 
pared. It was found that asthma most conmonly 
began before age five (31 percent)while hayfever 
began most conmonly after age five (5 to 9: 16 
percent; 10 to 14: 18 percent; 15-19: 17 per¬ 
cent). Furthermore, there was no corresponding 
rise in the rate of asthma in hayfever patients 
from ages 15 to 24 (Table 2). 

•To support the contention that allergists are 
exposed to a selected population of hayfever 
patients where the prevalence of asthma would 
be high, the following ;/as observed: 62 per¬ 
cent of hayfever patients who had injection 
therapy and skin tests had a history of asthma 
while only 23 percent of hayfever patients who 
had never received injections nor skin tests 
had a history of asthma. The assumption is 
made that an allergist did not see patients 
who were never skin tested. 

■ s*DL.r. z 

DISTRIBUTION OF AGE OF ONSET* 

AOK OF ONSET ASTHMA 
Numticr Percent 

HAYI I V! R 
Number Percent 

0 - 4 
S << 

10 - 14 
IS . ¡i) 

20 • 24 
25 - 2l> 

57 
11 
24 
15 
14 

50 and over 45 

51 
17 
10 
II 
6 
h 

1«) 

55 
55 
hi 
57 
57 
50 
75 

10 
Ih 
IK 
17 
II 
9 
19 

I loin Hrodir cl j| /10/ 
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Smith /12/ interviewed 166 rural Iowan children five 
years after an initial interview determined that 199 
children under the age of 20 were "allergic" (not defined) 
in a total population of 1760 families. Initially, 66 

reported moderate to severe seasonal allergic 
Rinitis without asthma; only two developed asthma within 
the five years followup. Initially, 46 children had 
moderate to severe rhinitis with asthma. Twenty-six of 
these reported less or no asthma on followup while retain¬ 
ing rhinitis. Neither group of children received hypo¬ 
sensitization. Smith /12/ concluded that "the transition 
from arthma to hayfever was much more frequent, than the 
transition from hayfever to asthma." 

In contradistinction to these epidemiological studies 
many allergists /2,4/ including the Michigan group /8/ 
state that severe hayfever can lead to asthma. All agree 
that hyposensitization in hayfever does not increase the 
incidence of asthma. Johnstone /13/ and others /2,4/ 
suggest that hyposensitization protects the child with hay¬ 
fever from developing asthma. He studied 175 children 
referred because of allergic asthma or rhinitis. After two 
years of therapy with different doses of ragweed extract or 
placebo, valid followup was available in 112 children. Of 
the 12 patients with hayfever alone treated with placebo, 
five developed asthma while 0 of 7 treated with the highest 
tolerated dose of ragweed (1:200-1:500 dilution) and 0 of 
11 treated with a high dose (1:5000) developed asthma. 
These differences are significant. 

The apparent contradiction in these studies could be 
explained if indeed more severe hayfever predisposed to 
asthma and if indeed allerg sts see a skewed populatiin of 
patients with more severe hayfever. 

CONCLUSIONS 

•Hayfever can disappear spontaneously although it 
probably persists in most cases. In some cases 
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symptoms can lessen with age. 

• Sinusitis and polyps can occur in hayfever, 
especially if the hayfever is severe and untreat¬ 
ed. When the^'do occur, symptoms remain severe 
and difficult to control. 

•In the general population, the presence of hay- 
fever does not predispose one to develop asthma, 
although the more severely affected patients, 
usually seen by the allergist, probably is more 
likely to develop asthma. 
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DIAGNOSIS AND TREATMENT OF CEREBROSPINAL FLUID RHINORRHEA 

Ronald Brisman, M.D * 

History 

The history of cerebrospinal fluid (CSF) rhinorrhea 
can be traced back to the ancient societies. Galen /l/ 
spokt of an excremental liquid which was expressed from 
several parts of the brain into the ventricles and excreted 
as rnuciw, under physiological conditions, into the nose 
through the ethmoid bones and hypophysis. Willis /2/ (i66¿) 
later emphasised that the passage of CSF from the intracra¬ 
nial space into the nose "via nervous processes and their 
membranes" occurred either through the cribriform plate or 
the sphenoid bone and sinus. He had a more modem concept 
of the circulation of the CSF than Galen and regarded the 
nasal passage for CSF as an accessory outflow —/3/ 
which is important under pathological conditions when there' 
is a superabundance of intracranial CSF. Thews /4/ (1899) 
compiled 21 cases of spontaneous rhinorrhea in the absence 
of known trauma or tumor and established this as a well- 
defined clinical entity. He had no treatment to suggest. 

Classification 

Much of the CSF rhinorrhea literature is concerned with 
classification, often focused on the concept of "spontaneous 
rhinorrhea . This usually refers to non-traumatic rhinor- 
rhea. Calms /5/ (1937) regarded most cases of "spontaneous 
rhinorrhea" as secondary either to hydrocephalus, frontal 
and ethmoid osteomas, or pituitary tumors. According to 
Coleman and Ireland /6/ (1947), primary or spontaneous 
rhinorrhea occurs in the absence of any definite demonstrable 
cause. They treated three cases euocessfully by operating 
intracranially and sealing the area of the cribriform plate 
with muscle, although no pathological condition was found 
at surgery. A more recent classification of CSF rhinorrhea 

.’UfT' L*»«""“ Army Medici ( enter, presenüy effiUeted 
with Neurological Institute. 710 West l6Hth Street. New York. 10032 
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io provided by Onmayu et al /7/ (1968). They avoid the cate¬ 
gory of "spontaneous" and divide all cases by etiology into 
either traumatic or non-traumatic origin. The latter group 
is subdivided into high pressure leaks (tumors, hydrocephalus) 
and low pressure leaks (congenital anomalies, cvteonyelitis 
erosion, 'focal" atrophy - olfactory or intrasellar). 

A complete classification of CSF rhinorrhea must include 
not only the factors of trauma and Intracranial pressure, but 
also the rnatomical locution of tlie dural defect. A defect 
in the anterior fop sa, which is most frequently present, may 
cause a CSF leak througi the frontal or ethmoid sinuses. A 
middle fosst* abnormality may result in CSF passing through 
the sphenoid sinus. A rare form of rhinorrhea results from 
a middle or posterior fossa lesion, which allows CSF to enter 
the middle ear and exit "paradoxically" through the eustachian 
tube. 

TRAUMATIC RHINORRHEA 

Trauma (accidental or homicidal) is the most common cause 
of CSF rhinorrhea and occurs in approximately two percent of 
unselected head injuries. /8/ The rhinorrhea usually begins 
within hours of injury; and in 95 percent of cases, it 
begins within three months. A longer delay in onset of 
rhinorrhea is rare but has been reported to occur fifteen 
years after injury. /9/ Traumatic rhinorrhea ceases within 
a week in 50 percent of the cases but may continue for longer 
than one month in 10 percent. /8/ Anosmia is present in 75 
percent of the cases and aerocele in 20 percent. Headache 
is uncommon. Men are affected as often as women. The amount 
of leakage is usually small unless a fracture occurs in the 
middle fossa and enters the chiasmatic cistern. The dural 
defect and fracture are usually in the anterior fossa, though 
middle or posterior fossa injuries ("paradoxical rhinorrhea") 
may be responsible. 

Postoperative (iatrogenic traumatic) rhinorrhea occurs 
occasionally after transphenoidal hypophyaectony. It was 
noted in six of Bateman's /10/ first 50 cases, but only once 
in his next 100 cases. Transphenoidal pituitary surgery 
should not be done if preoperative pneumoencephalography 
demonstrates intrasellar CGF. Transnasal approaches to 
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Intracranial lesions, especially the "nasal encephalocele" 

may result in CSF rhinorrhea. A bony defect in the floor 

of the anterior fossa may be found on skull polytomography 

and will facilitate the preoperative diagnosis. An intra¬ 
cranial approach is indicated. 

Postoperative CSF rhinorrhea is an infrequent compli¬ 

cation of intracranial procedures. Only 11 cases were noted 

in a series of 16,000 craniotomies. /9/ The incidence of 

poatcraniotomy rhinorrhea can be decreased if appropriate 

precautions are taken. When tumors involving the cribriform 

plate are removed, especially meningiomas, postoperative 

rhinorrhea may be prevented by covering the cribriform plate 

with a pericranial ¿raft, during the primary operation. 

Openings made into the frontal sinus should also be covered 
with pericranium. 

NONTRAUMATIC RHINORRHEA 

Nontrauma tic rhinorrhea is rare; fewer than 150 oases 
have been reported. Flow is insidious, intermittent, and 

often profuse. Spontaneous arrest occurs in about one-third 

of the cases. Aerocele is unusual and the sense of smell is 
usually preserved. Coleman and Troland /6/ thought that 

"spontaneous rhinorrhea", in the absence of trauma, tumor, 

or apparent preoperative etiology, was caused by a defect in 

the cribriform plate in the anterior fossa. Only recently 

has the importance of the middle fossa in such oases been 

recognized. /7,9/ In a series of nine patients with "spon- 

taneous rhinorrhea", six had primary defects in the middle 

fossa and sphenoid sinus. /9/ Four of these had CSF ("ençty") 
sellas. 

The primary subarachnoid CSF ("empty") sella is a 

frequent cause of nontraumatic rhinorrhea. /ll/ These 

patients have an incompetent diaphragma sellae which permits 

the intrasellar extension of the CSF within the subarachnoid 

space. The pulsatile pressure of the CSF may cause enlarge¬ 

ment of the sella with thinning and penetration of its floor, 

and leakage of intrasellar CSF into the sphenoid sinus, then 
out the nose. Obese middle-aged females are usually affected. 

They often have headache. Neurologic examination, visual 

fields, and acuity are normal. Most have subclinical labora¬ 
tory evidence of mild hypopituitarism. 
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INTRACRANIAL PRESSURE 

CSF rhinorrhea may occasionally serve as a spontaneous 

decompression 1'or elevated intracranial pressure* This is 

seen more often in cases of nontraumatic rhinorrhea. The 

increase in intracranial pressure is usually caused by an 

obstruction to the normal CSF circulation, with resultant 

hydrocephalus or pseudotumor. Repeated episodes of meningi¬ 

tis, which can be caused by rhinorrhea, may also result in 

basilar arachnoidal adhesions and subsequent hydrocephalus; 

thus the rhinorrhea is potentiated. 

Rhinorrhea associated with intracranial tumor (especi¬ 

ally pituitary adenoma) often results from raised intra¬ 

cranial pressure (secondary to obstructive hydrocephalus). 

Erosion of bone and dura may occur in the area of the cribri¬ 

form plate or sella turcica, usually from increased intra- 

cranial pressure, and less often from direct tumor invasion. 

Rhinorrhea, in association with an intracranial tumor, is 

usually a late manifestation. It is highly unlikely for 

rhinorrhea to be the initial presentation of a tumor with¬ 

out other abnormal neurological findings or changes in the 
plain skull roentgenogram. /9/ 

DIAGNOSIS 

The first problem is ascertaining if a CSF fistula is 

present. This is usually established by noting the high 

sugar, low protein, and low specific gravity in the nasal 

fluid. In the normal fasting patient (without meningitis), 

CSF sugar will be at least two-thirds of blood sugar. 

Quantitative glucose determinations should be done because 

the glucose-oxidase test papers often give positive results 

on normal nasal secretions. /12/ This may be caused by the 
small amount of sugar present in lacrimal fluid. When the 

n^ure of the leaking fluid is still in doubt, iodinated 

I human serum albumin may be giver intrathecally, and 
cotton pledgets in the nose may be counted for radioactivity. 
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The patient's "history or present illness" may reveal 

recurrent bouts of meningitis, sometimes as the presenting 

complaint. The leaking C3F may have been only a small quan¬ 

tity and iorgotten, or it was swallowed while the patient 

was supine. Positional change in quantity of rhinorrhea is 

often seen; increased nasal flow may occur when the head is 

flexed and bent forward. Unilaterality of nasal discharge 

is frequent and often corresponds with the side of dural 

defect. Headache, which is relieved by the onset of flow, 

is characteristic of nontraumatic rhinorrhea associated with 

elevated intracranial pressure. Previous cranial trauma, 

either accidental or surgical, should be noted. Symptoms 

of intracranial neoplasm, especially pituitary adenoma 

(visual impainaent or hypopituitarism) should be elicited. 

When physical examination is performed, the physician 

should note the presence or absence of anosmia, since this 

may give a clue to a possible abnormality near the cribri¬ 

form plate. Visual fields and acuity should be deteoradned 

because of the frequent association of pituitary tumors with 

nontraumatic rhinorrhea. Visual fields are normal with 

primary subarachnoid CSF ("empty") sellas, but are frequently 

abnormal when pituitary tumors or cysts are responsible for 

the rhinorrhea. The tympanic membrane should be examined 

for a possible fluid level, which may be seen with "paradoxi¬ 

cal" rhinorrhea. Evidence of meningeal irritation should 
also be sought. 

Plain skull roentgenograms are helpful in locating a 
fracture, aerocele opacified sinus, enlarged sella, or 

fluid level in the sphenoid sinus. Air-fluid levels may be 

detected more easily if the patient is kept supine for at 

least 30 minutes before roentgenograms are taken. Polyto¬ 

mograms (2 mm cuts) may reveal bony defects or a pathologi¬ 

cal sinus condition. Many iophendylate (Pantopaque®) injec¬ 

tion techniques have been described /13/, but they are not 

without morbidity /14/. lodinated 131l serum albumin scan¬ 

ning has been helpful in demonstrating the site of the 

listula. /15,16/ Pneumoencephalography can help diagnose 

a CSF sella, pituitary tumor, or hydrocephalus. 

Endocrine function tests will reveal hypopituitarism, 

usually advanced, in patients with pituitary adenoma and 

CSF rhinorrhea. More than half of those with primary 

Present Concepts Vol VI No 5, September-October 1973 



392 

1 

Cerebrospinal Fluid Rhinorrhea Brisman 

subarachnoid CSF pellas have mild hypopituitarism, as evi¬ 

dence by a decreased response of plasma growth hormone to 
insulin induced hypoglycemia. / 17/ 

TREATMENT 

Initially, the patient should be placed in a semi-Fow¬ 

ler's position (head elevated) and nasal treatments avoided# 

Some advocate frequent lumbar punctures to help diminish 
intracranial CSF, but the efficacy is not established. 

There is a high (25 to 59 percent) risk of meningitis 
(usually pneumococcal or rtreptococcal) in patients with 

persistent CSF rhinorrhea. Surgical repair is therefore 

reconmended. Immediate surgery is not usually indicated in 

cases of closed head traumatic rhinorrhea, but it may be 

necessary to prevent infection if the wound is open, the 

brain is herniated into a sirus, or the rhinorrhea is pro 

fuse. In the absence of these, plans for surgical repair 

of the rhinorrhea is delayed for two weeks. This allows for 
stabilization of the patient, resolution of the edema, 

treatment of associated facial fractures. /9/ In most 
cases, there is also spontaneous cessation of rhinorrhea. 

/9/ 

A different approach was advocated by lewin. /8/ He 
suggested that traumatic rhinorrhea or aerocele indicated 

a significant dural tear which would rarely heal, oven if 

the rhinorrhea stopped spontaneously. He advocated surgical 
repair for all ru<h cases. 

Mild or moderate nontraumatic rhinorrhea which persists 

for two to four weeks should be treated with craniotomy and 

intradural exploration. Profuse rhinorrhea should be repaired 

sooner. If preoperative studies are negative, the anterior 

fosra should be explored first, then the middle fossa. The 

dura is repaired with temporal fascia or pericranium, and 

the bony defect is packed with muscle, absorbable gelatin 

sponge, bone wax, bone chips, or synthetic plastics. There 

should be no operative mortality and minimal morbidity. /8,9/ 
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The prophylactic use of antibiotics in the treatment of 
rhinorrhea is highly controversial. /18/ Although Anderson 
et al /19/ suggest their eflectiveness in treating nontrau- 
matic rhinorrhea, the prolonged course of this disease in¬ 
creases the opportunity for resistant organisms to develop. 
In traumatic situations the course of the disease is much 
shorter and the use of prophylactic antibiotics nv.y be more 
effective, but the data are uncontrolled and inconclusive. 
Ampicillin or penicillin, either alone or in combination with 
chloramphenicol, have been used most often. 

CONCLUSION 

The management of CSF rhinorrhea can be highly success¬ 
ful when accurate localisation of the dural defect is combined 
in selected cases, with proper surgical therapy. 
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ALLERGIC REACTIONS OF THE CONJUNCTIVA 

MAJ Robert B. Calson, MC* 

The frequency of exposure of the conjunctiva to a 

variety of airborne allergens, contactants, drugs, and 

bacteria makes it an important and common site of allergic 

reactions• Just as the mucous membranes of the respiratory 

tract may react following contact with allergens, so too, 

the conjunctiva may be directly sensitised and may Ip.cer 

react to systemic or local exposure to the offending agent. 

This reaction has long been utilized in clinical allergy 

in the form of conjunctival testing. In addition, the 

conjunctiva may act as the site of antigen entry into the 

body, resulting in systemic reactions. Weinberg and Julien 

/1/ in 1913, reported fatal anaphylactic reactions in 

horses following instillation of Ascaris toxin into the 

conjunctival sac. Chait /2/, in 1950, reported a positive 
Pimusnlts-Kflstner (P-K reaction to peanut extract in the 
skin of a recipient with complete dacryostenosis when the 

antigen was applied to the conjuctiva. Despite its import¬ 

ance and frequency as a clinical entity, the diagnosis of 

allergic conjunctivitis is often difficult because of its 

similarity to forms of infectious or irritant conjuncti¬ 

vitis. Differentiation can usually be made, however, on 

the basis of history, physical examination, laboratory 

evaluation, and response to therapy. Theodore /3,4/ has 

classified these allergic reactions (Table 1) and also has 

listed the causes of eosinophilia in conjunctival scrapings 
(Table 2). 

TABLE i 

reactions of the conj UNCTIVa• 

Atopic conjunctivitis Allergic dermatoconjunctivitis 
Microbiallergic conjunctivitis Vernal conjunctivitis 
Other forms of conjunctivitis 

♦Modified from Theodore /3/ ----—- 

♦Fellow, AUergy-lmmumology. Fitnimons Army Medical Center. Denver, Colorado 
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TABLE 2 

CAUSES OF EOSINOPHILIA IN CONJUNCTIVAL SCRAPINGS9 

Vernal conjunctivits 
Atopic conjunctivitis 
Allergic dermatoconjunctivitis 
Chemical irritants (lye, lime, ipecac, turpentine) 
Conjunctival parasites, myiasis, insects, hymenopthra strings, 

sporotrichosis, and trypanosomiasis 
Ocular phemphigus (later stages) 

♦ From Theodore /4 ' 

Atopic conjunctivitis is a manifestation of a Type I 

or immediate hypersensitivity reaction occurring usually in 

a person with other manifestations of allergic disease such 

as hayfever or asthma. There is frequently a family 

history of allergy. Allergens include pollens, animal 

dander, fungi, mites, dust, and foods. 

The acute form of atopic conjunctivitis is marked by 

immediate hyperemia, edema, intense itching, burning, photo¬ 

phobia and tearing. Intense chemosis may be present and 

the reaction is usually bilateral. /3-6/ The discharge is 

initially watery, but may become mucopurulent. Large 

numbers of eosinophils may be present in conjunctival 

scrapings. Early epidemic keratoconjunctivitis may present 

the same picture, but is almost always accompanied by obvi¬ 

ous pre-auricular lymphadenopathy. 

Chronic atopic conjunctivitis frequently exhibits 

little objective evidence to explain the complaints of 

itching, burning, photophobia, and dryness. The conjunc¬ 

tiva may be pale with mild edema, or, if the reaction is 

subacute, injection and chemosis may be present. Eosino¬ 

philie is present in the conjunctival scrapings. /4/ The 
diagnosis is complicated by the similarity to irritant 

reactions to substances such as lime, lye, and smog. Irri¬ 

tant reactions are generally moire localized but may be 

accompanied by marked eosinophilia. Topical 
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vasoconstrictors and systemic antihistamines produce symp¬ 

tomatic relief in chronic atopic conjunctivitis but are 

ineffective in irritant conjunctivitis. 

The most common allergens associated with atopic con¬ 

junctivitis are the airborne pollens. In the United States, 

the most important pollens are the weed pollens, especially 

ragweed. Grass pollens predominate in importance in the 

rest of the world. Atopic conjunctivitis due to pollinosis 

is usually associated with allergic rhinitis and may be the 

major presenting complaint in early hay fever. Conjunc¬ 

tival symptoms may diminish over the years as nasal symp¬ 

toms increase. Reactions to pollen generally begin with 

itching in the inner canthus which spreads rapidly to in¬ 

volve the entire conjunctiva. Examination reveals papil¬ 

lary hyperplasia and chemosis. Symptoms are seasonal and 

patients exhibit immediate skin reactions to the offending 

pollen. Conjunctival testing may be dangerous and severe 

reactions and occasionally permanent damage may result. /4/ 

Acute or chronic atopic conjunctivitis may be caused 

by a variety of other plant antigens including cottonseed, 

kapok, orris root, pyrethrum and jute. Other important 

allergens include house dust, mites, animai epidermals, 

fungi, and foods, the latter after direct contact or as 

part of a n.ore generalized reaction following ingestion. 

Except for reactions to fungi which seem to be greater 

during the summer and occasionally in the winter /4/, 

reactions to these antigens have no seasonal variation. 

All result in the same clinical picture, either acute or 

chronic, and all respond to avoidance of the allergen, 

topical vasoconstrictors, systemic antihistamines, and 

topical steroids. 

MICROB1 ALLERGIC CONJUNCTIVITIS 

Little has been written on microbiallergic conjuncti¬ 

vitis in the oast 15 years. Microbiallergic conjunctivitis 

results from the development of delayed hypersensitivity to 

bacteria, fungi, and occasionally to intestinal parasites. 
The most important and frequent form is due to the Staphylo¬ 

coccus. Factors important in the pathogenesis of this con¬ 

junctivitis are chronic and repeated infections and the 
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formation of an antigenic exotoxin by the Staphylococcus 

with subsequent development of delayed hypersensitivity by 

the host. Patients usually have no history of allergic 

disease. Clinically,, the reaction is characterised by 

dryness, absence of yurulent discharge, marginal blephar¬ 

itis and slight secondary corneal changes. Staphylococci 

may or may not be cultured. There is no eosinophilia in 

the conjunctiva] scrapings. An identical clinical picture 

may be produced by pure infection, or by instillation of 

staphylococcal toxin into the conjunctival sac. Patients 

with the allergic form are reportedly recognised on the 

basis of an extremely high degree of cutaneous sensitivity 

to staphylococcal toxin; reportedly they develop large de¬ 

layed hypersensitivity reactions (greater than 3 x 3 cm to 

1:100 dilution) to intracutaneous injections of minute 

amounts of toxin. /4/ The most effective form of treatment 

for this conjunctivitis is reported to be hyposensitisation 

with staphylococcal toxoid or toxin /?/, although there are 

no good studies confirming this. 

Microbiallergic conjunctivitis due to fungi results 

from a delayt>d hypersensitivity reaction to a primary focus 

of infection, usually with Trichophyton or Candida. The 

eyelids are the most frequent site of involvement, but 

occasionally the conjunctiva may be involved in an "id" 

reaction. Treatment is directed at the primary infection. 

Microbiallergic conjunctivitis has also been reported 

in association with intestinal infestations with Oxyuris, 
in finger-to-eye contact in laboratory workers due to 

Ascaris, and occasionally in malaria. /4/ 

ALLERGIC DERMATOCONJUNCTIV1TIS 

Allergic dt«fatocon1unctivitis is a form of contact 

hypersensitivity generally due to drugs, cosmetics, cloth¬ 

ing, jewelry, animal or vegetable products, and plastics. 

Reactions are caused by ophthalmic drugs, and may also 

result from systemic use. The most important sensitisers 

include the antibiotics (penicillin, streptomycin, neomycin, 

sulfonamides); local anesthetics (especially pontocaine, 

butacain« and larocaine), mercurial antiseptics, 

antihistamines, and the preservatives in ophthalmic 
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solutions. Ointments are more likely to sensitize than are 
solutions* Reactions occur 24-4^ hours after exposure in 
patients who may have no history of allergic disease and the 
reactions may take days or weeks to subside. Clinically, 
they are cliaracterized by itching, papillary conjunctivitis, 
eczema of the eyelids, and mucopurulent discharge. Eosino¬ 
phils are present on conjunctival scrapings, especially if 
the reaction has been present for several weeks. /4/ 
Dermatooonjunctivitis resulting from use of ophthalmic 
drugs usually develops first along the path of tears. 
Reactions to ointments develop first along lid margins and 
those to cosmetics appear first on the skin of the upper lid. 

Diagnosis is based on the history, appearance, presence 
of eosinophils, and confirmatory patch test. Treatment 
consists of avoidance of the allergen and topical steroids. 
It is interesting to note that even topical steroids have 
been implicated in the development of allergic dermatocon- 
junctivitis, probably because of sensitivity to preserva¬ 
tives in the solutions. 

VERNAL CONJUNCTIVITIS 

Vernal conjunctivitis is a bilateral conjunctival 
disease occurring predominantly in prepubertal nmles (sox 
ratio of 3:1 ). About 80 percent of the patients are 15 
years or less when the condition begins. Family history of 
allergy is frequently present and 28 percent of the patients 
give a family history of vernal conjunctivitis. Only 11 
percent give personal history of other allergies. Symptoms 
are worse in the spring and summer in 55-90 percent of the 
patients. Thirty-four percent have mild symptoms in the 
winter and 10 percent have no seasonal variation in symp¬ 
toms. Symptoms consist of itching and photophobia. Giant 
fibrotic papillae are present, especially in the upper 
palpebral conjunctiva presenting the characteristic "cobble¬ 
stone" appearance. limbal vernal conjunctivitis is char¬ 
acterized by papillary hypertrophy of the corneoscleral 
junction. A stringy exudate composed of mucopolysaccharide 
and containing many eosinophils is present. It is import¬ 
ant that this condition be differentiated from trachoma. 
The cause of vernal conjunctivitis is unknown. Several 
features suggest on allergic etiology, including 
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eosinophils conjunctival scrapings, prepubertal age inci¬ 
dence, family history of allergy, and recurrence of attacks 
in spring. Allansmith /8/ in a study of 35 patients with 
vernal conjunctivitis found that 66 percent gave a family 
history of allergy. Twenty-five (71 percent) had positive 
inmediato skin tests to grass and of these, 40 percent had 
serum capable of producing positive P-K tests. Sixty-nine 
percent had hemagglutinating antibodies to grass. Serum 
protein electrophoresis was normal. /9/ 

Vernal conjunctivitis responds best to topical or 
systemic steroids. The condition persists for an average 
of 5-7 years, but may persist as long as 28 years. 

OTHER FORMS OF CONJUNCTIVITIS 

fhfrÇtyitáftr Igrstooonlunctivltla /4,6,10/ is charact¬ 
erized by extreme photophobia, an inflammatory nodule near 
the limbus and an adjacent corneal ulcer. This reaction 
apparently arises due to hypersensitivity to tuberculo- 
protein and patients frequently manifest a site of active 
tuberculosis. Treatment is topical steroids. 

granulomatosis is a systemic disease consist¬ 
ing of asthma, fever, eosinoph.Mia and vascular embarrass¬ 
ment of multiple organs. The vascular lesions are similar 
to those of polyarteritis nodosa, however, there are wide¬ 
spread granulomas in vessel walls and connective tissue. 
In the conjunctiva these consist of a central eosinophil 
core with fibrinoid changes in collagen, surrounded by 
macrophages and giant cells. Treatment is directed at the 
systemic disease. 
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... we shall add some remarks on catarrh which derives from their 

serous elements, and show as concisely and precisely as possible: 

1. of what it consists 

2. what its commonest causes are 

3. along with passages and routes it is secreted 

4. finally by what curative methods it may be stopped 

From: Richard Lower 

DE CATARRH IS, 1672 
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DIAGNOSTIC TESTS IN HAYFEVER 

COL Joseph L. McGerity, MC 

iUay fever (i.e. hayfever) was recognized as seasonal 
and named by the English public before the first medical 
description was written by John Bostock /la/ (1773-1846) 
of Liverpool and London. Despite the 153 years since publi¬ 
cation, the good doctor's description of his own affliction 
each June and July retains its imagery of acute discomfort. 
The inflamed pruritic conjunctivae were his earliest warn¬ 
ing of the nasal congestion, rhinorrhea, and sneezing, 
associated with dyspnea which were to develop later. Often 
poorly appreciated today, but well-recognized by Bostock, 
were the associated generalized fatigue and poor disposition. 
In his case, the paroxysmal pattern of eye symptoms and 
sneezing was marked. 

The dejected, red eyed, mouth breathing, sniffling 
patient, box of tissues in hand, is found in almost any 
physician's office here in California in May and June at the 
peak of the grass pollen season. In the eastern United 
States, States, his counterpart appears in August and 
Septernber during ragweed pollination. The patient greets 
one with an upward sweep of the palm across the tip of the 
nose in allergic salute as he attempts to open the congest¬ 
ed nasal passages and to handle the stream of watery mucoid 
nasal discharge. His sometimes-reddened and often-creased 
nose is interposed between the edematous eyelids and the 
periorbital shadows of the "allergic shiner". Altogether 
he or she presents an unhappy picture of the effects of 
"flower power". 

The public of the early 19th century and their 
descendants today call the affliction "hayfever" even though 
it is unconmonly associated with new hay and is not usually 
associated with fever. Bostock /lb/ called his disorder 
"Catarrhus Aestivus" or "Sumner Catarrh". More modern termi¬ 
nology would suggest "seasonal allergic rhinitis" but the 
Index Medious goes with the people's preference and uses 

Present Concepts, Vol VI No 5, September-October 1973 



Diagnostic Tests in Hay fever McGerity 

HAY FEVER for its listing. 

Hjrwitz /2/ relates that Elliotson, in 1831, first 
suggested that pollen was the probable cause of these 
seasonal symptoms. It remained, however, for the Massa- 

^iesSwh?îîeei MCTrÍM ^311 /lc/* t0 Polish the first 
studies which clearly identified pollen as the causative 

K k£ hayfTr which Plagued him and his son each 
September during the pollination of Reman wormwood (a 

°fithe or sa«e family). He confirmed the 
relationship of the symptoms to the pollen by having his 
patients inhale pollen and thus provoking attacks of 

ÄÄ"CtiVltiS- 0r aSthma “"«ponding to their 

Vfymai* /1c/ was also the first investigator to publish 

0f a famfly predisposition to rhinitis and 
asthma ox varying etiological background. He attributed 
tras predisposition to a peculiar sensitivity of the re¬ 
spiratory nervous system. His description indicates that 
the familial abnormality he is describing is an end-organ 

ínaírÜwH Sejsitivity distinct from an ininuno- 
logical disto*bance. This was not well-recognized in the 
allergy literature until the past decade. This nervous 
system abnormality is currently under extensive investi- 
gation by Andor Szentivanyi, J. A. Nadel, and others who 
are attempting to clearly define the role of the nervous 
system in allergic disorders. The major portion of their 
efforts is directed towards various reactions occurring in 
the lung There is reason, however, to believe that such 
studies of autonomic nervous system function or dysfunction 
will have pertinent application to the neurovascular com¬ 
ponent of the nasal mucosal tissue and hence to hayfever. 

atopic diseases (strange disease), as presented by 
Coca, were considered to be primarily an immunological hyper- 
;'“ty: In hayfever, as in asthma, it is probable 
that there is an underlying neurological abnormality of the 
tissue and that the reagin-related immunological injury 

Wlth.fhe pollen exposure of hayfever is only one 
of several possible initiators of a common reaction to 
injury. Minden and Farr /3/ have stressed that the recog¬ 
nition of both components of the allergic disonler is 
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important in the management of the patient and has diag¬ 
nostic therapeutic and prognostic implications in the care 
of the individual patient. 

The lack of recognition for many decades of Wyman's 
observation of nervous system (or "shock organ") abnor¬ 
mality can be attributed in part to the influence of a 
classic paper on hayfever by Charles Harrison Blackley. 
Blackley was a homoeopathic general practitioner in 
Manchester, England, who suffered from Summertime hayfever. 
His extensive studies of hayfever, with himself as subject, 
were performed for many years before the first publication 
of his results in 1873. /Id/ In 1859, he made the chance 
observation that his sneezing developed immediately after 
he had produced a small hanging cloud of pollen while 
examing a vase containing grass which had been placed by 
his children as a decorative edition to one of the bedrooms 
of the home, /le/ While Blackley himself was attracted to 
the idea of inhalation challenges as a method of diagnosis 
and study of the disorder of hayfever, his attention and 
that of the medical profession was perhaps distracted from 
this area by his studies during the surmer of 1865 on the 
effect of pollen placed on the abraded skin. The diagnostic 
and inmunological implications of such reagin mediated 
immediate skin reactions occupied the attention of aller¬ 
gists and immunologists for most of the next century. Only 
recently has the usefulness of the provocative test been 
once again assayed. 

SKIN TEST 

BlackleyIs description of the pruritus and local swell¬ 
ing of his skin when pollen was applied to an abraded area 
is somewhat atypical of that seen in the usual immediately 
positive skin test of an atopic individual. His was not a 
diagnostic but rather a physiologic study. The American, 
Oscar Menderson Schloss, proposed the use of the scratch 
test as a diagnostic procedure in 1912 and R.A. Cooke of 
New York developed the intracutaneous test in 1915. As 
early as 1918 Rackemann /4/ in reporting on use of skin 
tests in patients with bronchial asthma proposed the follow¬ 
ing dictuns: 

Present Concepts, Vol V! No 5, September-October 1973 

ant atntfuUMM f 



Diagnostic Tests in Hay fever - McGerity 

Skin tests are great assistance in confirming 
the diagnosis. 

Skin tests alone are of no value unless reason¬ 
ably compatible with the patient's history or ' 
experience. 

A positive skin test is a necessary prelimi¬ 
nary to successful specific treatment. 

A half century later the validity of these statements 
remains unchanged. Skin tests may remain positive after 
clinical sensitivity is no longer evident because of changes 
in the environment of the patient, change in end-organ re¬ 
activity, or imnunological blockade (either spontaneous or 
induced by hyposensitization). A positive skin test also 
may foretell future clinical symptoms under certain con¬ 
ditions of exposure to the antigen, but have no relation¬ 
ship to the current problem of the patient. A man raised * 
on a ranch in the Sacramento Valley of California may lose 
all clinical symptoms of grass hayfever by moving into the 
city of San Francisco and remaining there for college and 
his early working career. With increasing family needs and 
financial resources, in later years he may move to the 
seminaral suburban environs of Marin with consequent return 
of the almost-forgotten childhood rhinitis. His skin test 
response to grass pollen could well remain positive through¬ 
out this entire period. 

The incidence of positive skin tests of the immediate 
type will depend on the nunber and the specific antigens 
selected for testing. Also important will be the concen¬ 
tration of the antigens used for testing and the presence 
or lack of either a family or personal history of allergic 
disease. Individuals will react only to those pollen 
antigens to which they have been previously exposed and 
sensitized. However, we are still learning of common anti¬ 
genic relationships within the group of tree, grass, and 
weed antigens. For example, recent work in our laboratories 
would indicate a strong common antigen shared by the 
Mountain cedar of Texas or the Rocky Mountain states and the 
winter pollinating junipers so commonly used as a foundation 
plantings in Northern California. Japanese investigators 
have reported a cross antigenicity between the most common 
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airborne pollen of Japan, Japanese Cedar (Sugi) and 
Mountain Cedar of the United States. /5/ 

In a group of medical students, Whitcomb /6/ found 
positive skin tests in 10 percent of those with a negative 
personal or family history of atopic diathesis. Negative 
skin tests reaction to the nine inhalant and eight food 
antigens tested were present in 10 percent of those with a 
positive family or personal history of atopy. /6/ He felt 

hÍ£h incidence of atopy found in these medical students 
possibly indicated that those with health problems were 
attracted to medical practice. There are no good recent 
studies of the incidence of "false" positive immediate type 
skin reaction in a population normally distributed by age 
sex, vocational interest, oi educational attainment. We 
cannot at this time state the incidence of "false" positive 
skin reaction occurring in asymptomatic individuals with a 
negative personal history or family history in the military 
population that we serve. 

The significance of a positive skin reaction in an 
asymptomatic individual of college age is estimated by a 
recent study at Brown University. /7/ The frequency of new 
hayfever that developed among 614 senior students who had 
no clinical manifestations of allergy as freshman was ten 
times higher in students with an initially positive pollen 
scratch tests as a freshman (18.2 percent) than in students 
with a negative pollen scratch test (1.7 percent). 

Many allergists would not agree with Swineford's /8/ 
use of patient relief with appropriate hyposensitization as 
a criterion for the significance of a particular positive 
skin test reaction. However, the majority of allergists 
feel as he does that a positive skin test to a particular 
allergen is clinically significant if relief can be repeat¬ 
edly obtained by avoiding completely that antigen or 
symptoms can be provoked at will by either eating or inhal¬ 
ing the specific allergen. /8/ 

PROVOCATIVE TESTING 

Both Wyman /1c/ and Blackley /ld,e/ recognized the 
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value of provocative testing in confirmation of a clinical 
history suggestive of inhalation allergy. If a pollen ad¬ 
ministered under controlled condition can be shown to 
provoke the symptoms characteristic of the clinical attack 
when the same pollen is naturally in the air in large 
amounts it is usually thought that a diagnosis of specific 
pollen sensitivity has been confirmed. Blackley described 
his attempts to measure quantitatively the degree of 
allergic sensitivity by observing the subject's breathing 
in a test room in which the pollen c ncentration was known. 
Only recently, however, has appropriate equipment been 
devised by Connell /9/ that can deliver quantitative amounts 
of pollen to the nasal membranes. In the same period, 
methods for accurate measurements of the effect of pollen 
on nasal patency have become available. /10/ With these 
instruments it is apparent that a certain mmber of indi¬ 
viduals with positive skin tests will not respond to pro¬ 
vocative testing. What is less sure is the number of 
patients with negative skin tests who will respond to pro¬ 
vocative testing. The number of these patients who have a 
strong clinical history of seasonal rhinitis with negative 
skin test is somewhat limited. In a series of patients 
with perennial rhinitis and asthma studied by Hosen /11/, 
scratch testing and intradermal testing (with a 1:1,000 
dilution) was performed. In 46 of 46 cases in which the 
scratch and intracutaneous tests to ragweed antigen were 
both negative, the nasal provocative test was also negative. 
Ninety-six patients with skin tests negative to tree allergens 
were all negative to provocative testing with the same 
antigen. However, of 97 cases with negative skin test to 
grass antigens five cases were positive to provocative 
testing and 92 cases were negative. Thus a rare but perplex¬ 
ing problem exists when a patient's symptoms and environ¬ 
mental exposure history indicate strong sensitivity to a 
specific allergen but the skin test is negative even when 
skin sensitivity (as measured by histamine reactivity and 
mass cell release of histamine with intradermal morphine) 
appears normal. It is this patient which would appear to 
benefit most by provocative testing with the suspected 
allergen. To date, however, there are no adequate series of 
such patients with seasonal nasal allergy subjected to such 
challenge study. 

In some areas of Europe where provocative testing of 
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asthmatic patients has had wide popularity over the past 
decade, a positive provocative test is often required 
before initiation of specific hyposensitization. There are 
several objections to the requirement for provocative test¬ 
ing before clinical diagnosis of allergic disease. The 

feucumiersome. expensive for the patients, and 
demanding of the physician's time. They are not without 
some risk in producing severe allergic symptoms, and the 
possibility of inducing sensitivity exists. /12/ 

■ h recent data by Connell /13/ concerning the "prim- 
ing affect on the nasal mucosa of repeated provocative 
challenges suggest that both false negative and false nosi- 

™™£»TatlVe tests as co,nPared to the patientas usual 
response to environmental exposure may occur. The total 
antigenic load of the environment is difficult to estimate 
and to match in the laboratory. Also it would be difficult 
to match in the laboratory the normally existing cyclic^nd 
emotional variations of autonomic vasomotor control of the 
nasal mucosa. However, in the European literature the 

^SüítSK°f.pr0V?C?tÍVe testin8 still appear to be standard 
to which the validity of skin test results or clinical 
history is compared. 

RADIOALLERGOSORBENT TEST (RAST) 

Taylor and Shivalkar /14/ found no positive quantita- 

^Orr£atl0n betweeP 113531 sensitivity and skin sensi¬ 
tivity. They suggest that the local production of IgE in 
the area of the nasal mucosa was critical to the production 
of clinical nasal sensitivity. They imply that the specific 
reagin sensitizing the skin is an "overspill" from the 
local nasa! production. If this is true, then there would 
be little rationale in using as a diagnostic procedure the 
provocation of systemic symptoms by intradermal or subcutane¬ 
ous injections of allergens. Indeed, Hosen /15/ who has 
been the major apologist for such provocative skin tests no 
longer uses them for diagnosis. 

If the circulating IgE is merely an "overspill" from 
production of IgE in the local tissue that occurs when all 
binding sites for IgE in the area are occupied, it might be 
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exjjecied that that there would be little relationship be¬ 
tween the amount of circulating specific IgE as measured 
by Prausnitz-Küstner (P-K) tesfinTor 
Such, however, is not the case -- the higher the P-K titer 
the worse season the patient experiences. /16/ * 

r ^ inaccuracy of patient history, the lack 
°LSpeCíí1Clty °f ?kln testing» tud the difficulties associ- 
ated with provocative testing have spurred the search for 

ïat0iy teSt ^ would either eliminate or 
upplement the aforementioned procedures. While some 

311(1 ;nt®restin8 techniques such as monkey ileum 
contraction, leukocyte release of histamine, release of 
histamme pi SRS-A from primate lung, and the red-cell- 

reaction bave been developed 
over the past decade for the detection of circulatingreagin 
to specific allergens, their use has been limited to the 
Recentív settlngof various inherent problems. 
Recently, a new tn vitro technique was developed in 
Scandinayia which indicates with a high degree of accuracy 
anf KfjSltlVlty Presence circulating reaginic (IgE) 

?fîciflc nV KnoTas "'^SrE) 
test (radio-allergo-sorbent-test) the principle of the test 
is schematxcally illustrated in Figure 1. U îs L »tí 
globulin test based on the dptprt^rm ii «cu on rne detection of allergen antibodies 

Insoluble polymer- Allergen onti- 
ollergen conjugate body of the 

lg E class 

(reagin) 

125 
(-labelled 

antibody to IgE 

Figure 1. The principle of the radioallergosorbent 
test (RAST) 

Present Concepts, Vol VI No 5, September October 1973 



Diagnostic Tests in Hay/ever Medente 

ÎÎ ît® í^íyP®* by 125I-labelled anti-IgE, on particles 
to which allergens have been coupled (allergen particle 
vorirplexes, APC). The results of Aas and Johansson /17/ 
suggest that if the result of a provocative test with 
specific pollen is considered 100 percent accurate for 
diagnosis, then the result of skin test (1/10,00u weicht/ 
volume) and case history will agree in 80 percent of 
instances of timothy pollen induced allergy. This is an 
excellent correlation. On the other hand the RAST test to 
timothy pollen correlates with provocative testing in only 
66 percent of cases with approximately equal nunber of 

f*1 false Positive reactions. The accuracy 
oi the RAST test as compared with provocative testing to 
housedust however, is greater (59 percent) as compared with 
ti.e correlation of history and skin testing to provocative 
testing (34 percent). In five different antigens studied 
by Aas and Johansson /17/ the diagnostic accuracy was 82 
percent by history plus skin testing as compared with 73 
percent by the RAST test. By itself the RAST test will 
appear inferior to the history and skin test as a diagnost¬ 
ic modality even though it rates high in convenience for 
the patient and the physician. However, Aas and Johansson 
/17/ interpret their results to suggest that the RAST test 
with proper interpretation may simplement the case history 
and skin test (1/10,000 W/V intradermally for pollens) such 
that in a high proportion (82 percent) of the overall case 
material provocation testing by inhalation would not be 

‘ . of the saving in time, staff, and equip¬ 
ment that this could entail if provocative testing were the 
accepted mode for diagnosis in an area the RAST test would 
appear quite valuable. If provocative testing is not 

^agnostic tool - as it is not in most 
areas of the United States -- it would appear that the RAST 
would still be a somewhat useful although an expensive ad¬ 
junct to the diagnostic armamentarium. /18/ This would be 
especially true in the investigation of perennial allergens 
such as housedust. 
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COMMENT 

It would appear at this time that we are not much 
farther along in the diagnosis of hayfever than was 
Blackley /Id/ in 1873 when he wrote the following... 

[There are] certain conditions which are required 
in the case of any agent which is to be accepted 
as the exciting cause of hay fever. In the first 
place, it should be shown that this agent, what¬ 
ever it may be, will, when brought into contact 
with the respiratory mucous membrane, produces 
the symptoms of the disease to which it is supposed 
to give rise. In the second place, it should be 
shown that the disorder manifests itself whenever 
this agent begins to be produced in large quantity. 
In the third place, the attacks of the disease 
should be entirely absent during those parts of 
the year in which the latter is not generated. 
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USE OF OVER-THE-COUNTER ANTIHISTAMINES IN HAYFEVER 

COL Joseph L. McGerity. MC 

Histamine, when synthesized in 1907, was a chemical 
curiosity with no known natural occurrence or function. 

nexî three years » however, Sir Henry Dale in England 
round it to be a contaminant of ergot preparations (result¬ 
ing from the bacterial decarboxylation of histidine). He 
also discovered that it stimulated a number of smooth muscles, 
and it had an intense depressor action. Displaying intui¬ 
tive brilliance he drew attention to the fact that in the 
experimental animal an injection of histamine could mimic 
the effect of an antigen-antibody produced anaphylactic 
reaction. It was not until 1927 that Dale and his co¬ 
workers definitely showed that histamine was a natural con¬ 
stituent of the body, and not until the 1930s was it demon¬ 
strated that histamine was released in the experimental 
anaphylaxis of animals. Work at the University of California 
Medical Schnei in San Francisco suggested the presence of 
material w*th histamine-like activity in the nasal secretions 
oí patients with coranon colds and with allergic rhinitis./1/ 
More recent work by Dolovich /2/ has proven the presence of 
lustamine and bradykinin-like activity in nasal secretions 
obtained from allergic subjects iranediately following anti¬ 
genic challenge. Kaliner et al/3/ have just reported in 
vitro studies wherein histamine and slow reacting substance 
of anaphylaxis (SRSA) were released from nasal polyps upon 
challenge with appropriate antigen. In addition, his 
studies show the release of an eosinophilic chemotatic 
factor under the same conditions. It, therefore, appears 
that histamine is only one of a nunber of mediators released 
from antibody (IgE) sensitized nasal mucosa upon challenge 
with appropriate antigen. 

Histamine is 4-(2-amino-4)-imidazole. It is formed by 
decarboxylation of the amino acid histadine. There are at 
least two different types of manmalian histadine decarboxyl- 
ating enzymes. One is specific for histadine and is found 
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in mast cells and other tissues and is not inhibited by 
alpha-methyl-dopa. The ncn-specific enzyme is extremely 
sensitive to alpha-methyl • dopa, and in addition to hista- 
dine this material decarboxylates other aromaticamines. 
Histamine release appears to occur in two stages under the 
stimulus of the antigenic challenge of sensitized tissue. 
The first is immediate release of histamine from pre-formed 
stores in the mast cell of the tissue or the basophil of 
the blood. It would also appear that, at least in the 
guinea pig and the rat, the rate of histamine formation is 
accelerated following an anaphylactic reaction. This 
accelerated formation may persist for some 48 hours. The 
newly formed histamine is believed to be largely of non¬ 
mast cell origin, and there is some question as to the 
ability of the usual antihistamine to block its action. /4/ 

As indicated so far in this discussion it should be 
possible in allergic rhinitis to block the release of hista¬ 
mine and its end effect by blocking the antigen antibody 
reaction. This is what has been attempted through the use 
of specific hyposensitization. 

Inhibition of histidine decarboxylase and the formation 
of new histamine has been possible in part by the use of 
pyridoxine deficient diets, semicarbazide, corticosteroids 
hydroxyzine compounds, alpha-methyl-dopa, and alpha-methyl 
histidines 9 but these conpounds have found no practical 
application in the care of the hunan patient at reasonable 
dosage levels for control by this mechanism. 

Since the release of histamine appears to be an energy 
dependent reaction, a variety of materials have been found 
that will block the metabolic process but these materials 
are not suitable for hunan use for the most part. Disodiu 
cromoglycate is one agent which appears to block the meta¬ 
bolic release of histamine without toxic side-effects.* 

most probable role of histamine in the production 
of the symptoms of hayfever is its dilating effect on the 
arterioles and venules of the nasal mucosa and the 
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conjunctivae. This mucosal flusli is reflected in the acute 
inflamed appearance of the mucosa seen in the early stages 
of acute rhinitis. Only later when the nasal dilation has 
led to increased venule permeability and tissue edema is 
there the so-called characteristic pale blue boggy appear¬ 
ance of the allergic nasal tissue. This vasodilation is 
only partially prevented by pre-medication with antihista¬ 
mines and is not at all significantly reduced by anti¬ 
cholinergics. It is not reversed by either drug. It is 
important to emphasize that antihistamines give the best 
results in the treatment of hayfever when used before the 
antigen exposure. The vasodilation can be prevented or 
reversed by the appropriate use of oral, parenteral, or 
local application of sympathomimetics. Thus the combination 
of antihistamines and sympathomimetics in many preparations 
would appear to be a logical development. 

The characteristic profuse, clear watery nasal discharge 
of acute hayfever probably arises in part from the tissue 
edema, plus, perhaps the loss of the mucosal basement mem¬ 
brane described by Connell. /5/ It may also result from 
direct action on glandular structures such as the lacrimal 
glands. While antihistamines do not suppress the direct 
action of histanunes on gastric secretion, they do appear 
to suppress salivary gland secretion in response to hista¬ 
mine. One probable mechanism in the suppression of se¬ 
cretions by antihistamines is an anticholinergic side-effect 
of most of the drugs. Frequently the patient states that 
the nasal congestion persists despite relief of rhinorrhea. 

The eye irritation and itching of hayfever often appears 
to be jccondary to the frictional irritation of the engorged 
arterioles of the conjunctivae. Nasal itching is often the 
prematory sign of an acute attack of hayfever and can occur 
before there is objective evidence of mucosal inflanmation. 
Histamine has the capability of stimulating the cutaneous 
nerve endings in the skin and it is assumed that the same 
phenomenon is occurring in the nasal mucosa when the antigen- 
IgE-mast cell release of histamines occurs. This hypothesis 
is suggested by the clinical effectiveness of the anti¬ 
histamines' preventing the nasal itch and the sneeze of hay¬ 
fever. 

The original descriptions of hayfever often included a 
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history of associated bronchospasm. /6/ When it was found 
that many asthmatics developed bronchospasm upon the in¬ 
halation of histamine solutions, it was hoped that anti¬ 
histamines by their blockade of histamine's effect on 
tracheal smooth muscles (as had been demonstrat 3d in some 
animals) would make these agents a useful mode of therapy 
for asthma in man. It was a disappointment when the response 
was poor in most cases. Because of the anticholinergic¬ 
like drying effect of the antihistamines on respiratory 
mucosa, the use in asthma was proscribed by most authorities 
because these drugs might contribute to the accumulation of 
mucoid bronchial plugs in the asthmatic patient. The Drug 
Comnittee of the American College of Allergists conducted 
a study in which 33 patients from age 12 to 40 with 
perennial rhinits and asthma were treated on alternate weeks 
with chlortrimeton 12 mg twice daily or placebo. No adverse 
effect of the antihistamine on the severity of asthma, as 
determined by symptom and medication scores, was evident./?/ 

Karlin /8/ has recently reviewed the use of antihista¬ 
mines in asthmatic patients and reported a study of 25 
pediatric in patients at the National Jewish Hospital who 
had perennial asthma. Nineteen had significant positive 
skin tests and 13 had concomitant allergic rhinitis. The 
conclusion was that diphenhydramine, tripelennamine, and 
chlorpheniramine in usual doses had no significant influence 
on asthma. Some suggestion that promethazine in usual dose 
might be harmful was present. The presence or absence of 
hayfever or positive immediate skin test did not influence 
response. 

During World War II Halpem /9/ first demonstrated in 
clinical trials in humans the usefulness of the specific 
synthetic chemical antagonists of histamine which had been 
recently developed by his fellow Frenchmen, Bovet and Staub. 
The widespread, successful, therapeutic use of a variety of 
antihistaminic drugs in hayfever for the past three decades 
supports the concept that histamine is a strong, if not the 
strongest, mediator of the allergic nasal reaction. The 
fact that the antihistamines are not successful in prevent¬ 
ing all cases of hayfever suggests that other biogenic amines 
with histamine-like activity are important in some individu¬ 
als or that endogenous histamine formation and release may 
be occurring in such close proximity of the postulated 
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receptors that the antihistamine drugs are not able to 
antagonize fully the agonist by competitive inhibition. 

For those of us who have relatively recently become 
responsible for the care of the hayfever patient, it is 
difficult to recognize with what enthusiasm the develop¬ 
ment of the antihistamines was received. In retrospect, 
at that time there was no treatment for the patient with 
hayfever except for avoidance (which usually meant seasonal 
bréales in usual life patterns), hyposensitization which 
even then was viewed with some distaste by many practitioners 
or the use of synpathomimetics with attendant side-effects. 
Because of some uncomfortable effects of the first anti¬ 
histamines, attempts were made to develop related chemical 
Clients with less side-effect. A wide variety of compounds 
appeared of which about fifty are still in clinical use. 
It appears that all of these compounds contain at least one 
nitrogen atom, bach either has an aliphatic amino side 
chain (ethyl-, or propyl-amine) resembling somewhat the 
side chain of histamine, and/or a cyclic or heterocyclic 
ring (pyridine, piperidine, pyrrolidine, piperazine, or 
phenothiazine or imidazole, as in histamine itself). It is 
not clear that there is any basic chemical configuration 
essential for antihistamine activity; nor is it clear 
exactly what role their effect on cell wall or other mem¬ 
brane activity, histamine release from mast cells, or endo¬ 
genous formation or destruction of histamine plays in their 
characteristic action. 

Based on structural relationships9the antihistamines 
can be arbitrarily classified several ways. Table 1 is 
based on the classification of Melville. /10/ The wide 
variety of available antihistamines indicates that none of 
the individual agents can be considered the drug of choice 
for therapeutic antagonism of the allergic reaction of the 
hayfever victim. All have potentiality to prevent the in¬ 
creased capillary permeability (obstruction), itching 
(sneezing), and glandular secretion (rhinorrhea) resulting 
from mediator release in the allergic reaction. 

Antihistamines were released for over-the-counter (o-t- 
c) sale at midcentury and recently the retail cost of drugs 
via this source was estimated at 300 million dollars which 
is equivalent to the trade in the same drugs generated by 
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TABLE I 

CHEMICAL PROTOTYPES OF ANTIHISTAMINES 

Ethylènediamine 

Derivative of basic structure >N-C-C-N< 

Methapyriline 

Thonzy lamine 

Tripelennaniine 

Piperazine 

Compound containing piperazine nucleus 

Meclozine 

Aminoethyl Eithers (Ethanolamine) 

Derivative of basic structure -0-C-C-N< 

Phenyltoloxamine 

Doxylamine 

Diphenhydramine 

Propylamines (Alkylamines) 

Derivatives of basic structure -C-C-C-N< 

Chlorpheniramine 

Piperidine 

Compounds containing piperiding nucleus 

Cyproheptadine 

Phenindamine 

Phenothiazine 

Compounds containing phenothiazine nucleus 

Promethazine 
Alimemazine 

the doctors prescriptions. Recent Federal Drug Adminis- 
policy changes are forcing a hard look at the various 
combinations m which these drugs are employed and at the 

^ “ere promoted. 

useful function in the treatment of hayfever Offerers 
TL0{ ^eStimated 10-20 -lllion Ajnericans^ithSeasonal 
co„î^?ïa d^Vlr0nmenÎal al^er8ic rhinitis are^SS 
controlled with reasonable doses of the o-t-c preuaratiore/ 

TOdical^are5system?0 3 ^ 

aro oi°St u- 1jtairu-nes Sold over-the-counter for havfever 

ducts r ioÄ^“Äim 
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on other proprietary' conpounds which patients may be usine 
ls-a^e from the Handbook of Non-Preacription Druqe 
published by the American Pharmaceutical Association 2215 
Constitution Avenue, N.W., Washington, DC 20037. It’is the 
unusual patient who presents with hayfever who has not 
tried an o-t-c remedy. Many have obtained some success with 
these drugs and it may be useful to match their current 
remedy witfi a similar combination from the hospital pharmacy. 
It may well be that the patient not eligible for government Y 
care can obtain satisfactory relief with an o-t-c prepara 
tion properly administered at far less cost than he would 
with a sunixiar prescription item. Patients will tend to 
treat their conditions with means that are available readily 
convenient to their home, and generally inexpensive. These7’ 
o-t-c medications available at their nearest drue store 
supermarket or Post Exchange meet these criteria. If ¿e 
recognize that our patients are going to engage in self- 

meduíatl?n then we should 8ive them advice which will best 
enable them to benefit from such therapy. This of course 
implies that we have the knowledge and skill in the use of 
antihistamines necessary to teach others. 

U will be necessary to recognize that the patients are 
taking antihistamines before finalizing our evaluation of 
their history and skin tests. The patient who has been 
taking Somnex® each night may not recognizie that it con- 
tains a significant amount of the potent antihistamine 
methapyrilme. It is the sedative s de-effect of this 
ethanol amine type antihistamine which is being utilized for 
its sudorific effect. The patient and her doctor may not 
recognize that perhaps her relative freedom from nasal 
symptoms during the night is from the antihistamine combined 
with the drying effect of the continued scopolamine rather 
than avotdance of allergens during the night hours. Many 
°^us ^ailed t0 utllize the significant sudorific 
effect of the ethanolamine group of antihistamines for 
treatment of patients with a variety of disorders. /11/ It 
is easy to forget that the patient who conplains of 
irritability and fatigue (because he has had several nights 

anHhicioSS sl*;ep} ^ who can not tolerate an ethanolamine 
antihistamine during the day might well benefit by benadryl 
or other antihistamines of the same class at bedtime. 
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The ubiquitous and unrecognized presence of anti¬ 
histamines in many compounds can lead to other misinter¬ 
pretations of the allergic history. For example, we might 
attribute improvement of allergic symptoms during menses or 
the premenses period to hormonal changes when in reality 
it was simply due to the use of Cope® during that period. 
Such a reaction might also well be unrecognized during skin 
testing. Skin tests might be falsely reported as negative./12/ 
The antihistamines will have no effect on nasal secretion 
eosinophilia. It is important to recognize the use of 
antihistamine in patients on a program of hyposensitization. 
In a patient on program of increasing dosage of extract, 
the local reaction to injection (which may be a harbinger 
of systemic reactions in the future) may be masked. The 
antihistamine may mask the early warning symptoms of an 
anaphylactic reaction. They do not appear to prevent in 
humans the development of either shock or bronchospasm 
associated with an anaphylactic reaction. /10/ 

A perusal of the manufacturer's recommended dosage 
scales for the o-t-c antihistamines shows that, while there 
is wide variance, most tend to be in the minimal dosage 
range as conpared with what we would order with an equi¬ 
valent drug in a prescription. Chlorpheniramine, an 
alkylamine, is used by most manufacturers probably because, 
while moderately potent, it has only moderate side-effects. 
The dosage of 8 mg per day is half that of the usual 
prescription; 2 mg q.i.d. is a usual dose for a six year 
old. As Rapp /13/ has indicated, the dosage of most anti¬ 
histamines can be safely increased if it does not cause 
sedation or undesirable side-effects. Often children can 
tolerate higher doses than adults. My own philosphy is 
is that no antihistamine should be discarded as ineffective 
in a particular patient unless it has been tried in the 
highest tolerated dose in that patient. I believe that 
underdosage is the most conmon cuase of so-called anti¬ 
histamine resistance. Also, since the antihistamines are 
merely symptomatic therapy and not curative, I believe 
they should be used in that dosage that makes the patient 
comfortable without significant side-effect. The patient 
is the best judge of effective relief and not sane 
arbitrary objective standard set by the physician. 

A patient may find after he has been on continuous 
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daily doses of antihistamine for a period of several weeks 
(the most effective way to use in prolonged allergy seasons) 
that the same amount is no longer effective. He can then 
attempt an increase or switch to another type of prepara¬ 
tion. In o-t-c preparations he might switch from one con¬ 
taining the alkylamine chlorpheniramine to one such as 
Anahist® containing ethanolamines, Allerest® containinc an 
ethylenediamine, or Dristan® containing a piperidine 
(phenintksmine tartrate). The tolerance seen frequently to 
develop may in part be associated with increased synthesis 
of liver microsomal hydroxylating enzymes (enzyme induction) 
concerned with the metabolism of these agents. The anti¬ 
histamines are mainly metabolized and inactivated in the 
liver. It can oe postulated that because of enzyme in- 
duction the metabolism of steroids is also increased. The 
possibility that therefore allergic patients on antihista¬ 
mines might be more resistant to the action of cortico¬ 
steroids under clinical conditions has not been adequately 
investigated. /10/ It may also be that a patient on 
barbiturates may be resistant to action of antihistamines 
through the same mechanism. /14/ 

The same enzyme induction can shorten the duration of 
action of diphenylhydantoin. This might be of some concern 
tn epiieptics on Dilantin®. This is of special concern in 
rularen in whom central nervous system (CMS) stimulation 
can be associated with the use of antihistamines. Pheninda- 
mme, the antihistamine in Dr is tañí® tablets is reported to 
be especially prone to produce stimulation in children./14/ 
The English literature contains frequent references to the 
eliptogenic potential of the antihistamines, but this 

em/t a! juestioned in reports from American 
sources. /15/ At the same time the depression of the CNS by 
alcohol and tranquilizers is potentiated by antihistamines. 

The sedative effect and adverse effect of the antihista¬ 
mines on coordination and visual accommodation has been 
recognized as a contraindication to their use in pilots. /16/ 
The presence of these drugs in many o-t-c products should 
be stressed to flying personnel and others encaced in 
occupations demanding alertness. The literature suggests 
that of the o-t-c antihistamines Dristan®, containing phen- 
indamine, would be appropriate combination to try in those 
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non-flying personnel to whom mental alertness is critical./17/ 

The antihistamines have a wide margin of safety which 
makes their use in o-t-c preparations reasonable. Acute 
poisoning in the adult man is rare. Wyngaarden and 
Seevers /18/ reported survival in an adult who ingested 2 gm 
of diphenhydramine over a 48-hour period. He presented 
with marked disorientation and lethargy. I have seen a 17- 
year-old girl present with a grand mal seizure several hours 
after ingestion of large nunber of diphenhydramine capsules. 
Oral antihistamines act in 15-20 minutes and the peak blood 
concentration occurs in about one hour. Children are more 
prone to symptoms of CNS stimulation with toxic doses, while 
adults more frequently present with signs of depression. 
Sane of the symptoms in children are suggestive of atropine 
poisoning. /19/ 

COMMENT 

While histamine 1« not the sole mediator of allergic 
reactions in the nasal mucosa, antihistamines acting as 
antagonist of the histamine (while often having other 
pharmacologic actions) afford significant relief to many 
hayfever sufferers and with minimal side-effects in the 
majority of the users. The wide margin of safety possessed 
by these drugs permits their over-the-counter distribution 
for self-medication. Antihistamines with different 
chemical structures which are easily available permit ad¬ 
justment of type and dosage to each patient. This is help¬ 
ful and expeditious since the antihistamines produce differ¬ 
ences in responsiveness (regarding therapeutic effectiveness, 
development of tolerance, and adverse side-effects) in 
individuals and within an individual at different times. 
The patient's previous response to specific o-t-c anti-’ 
histamines can be a useful guide to the physician in the 
future management of the problem. 
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‘ Call your Catarrh a Rheum, whene ’er it flows 

Towards the chest; if to the throat it goes, 

A Cough; and a Coryza, if to th ' nose. 

From the school <tt Salerno as quoted by: 

Richard Lower 

DE CATARRMS, 1672 
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NONCATECHOL SYMPATHOMIMETIC DRUGS IN HAYFEVER 

MAJ Edward Spitz, MC 

Sudafed(¾ a brand of pseudoephedrine hydrochloride, is 

a naturally occurring dextroatereoiaomer of ephedrine and ia 

classified as a sympathomimetic amine. In addition to the 

usual effect exerted by sympathomimetic amines through ac¬ 

tion on sympathetic nerves and ganglia, it acts directly on 
smooth muscle even in small doses. 

The action of pseudoephedrine hydrochloride is apparently some¬ 
what more specific on the blood vessels of the nasal and respiratory 
tract mucous membrane and less specific for the blood vessels of 
the systenuc circulation. It is an excellent decongestant absorbed 
rapidly and efficiently when administered by mouth, and shrinks 
swollen mucous membrane lining the nasopharynx, sinuses, 
eustachian tube and lower respiratory tract. 

Drug insert for Aerified®* 
Burroughs Wellcome and Co. 

The sympathomimetic amines used clinically for the 

treatment of hay fever are the noncatechol amines (Table 1) 

and, therefore, they lack the hydroxyl groups substituted 

in the 3 and 4 position of the benzene ring (the catechol 

mu»s, epinephrine and norepinephrine, have both these 

hydroxyl groups). They act by releasing epinephrine from 

nerve and ganglion storage areas as well as by direct muscle 

relaxait effects. Their onset of action is slower but more 

sustained than the catechol amines. They are effective 

orally as well as topically. Ephedrine was probably the 

first noncatechol amine to be used for nasal congestion. 

It is found naturally in many plants and was used in flMn« 

for over 5000 years before being introduced into Western 

medicine in 1924 /1/, and being prepared synthetically since 
• /2/ 

•How well thete claim, (which appear in the dru, imert for Actífed® ire ubiUMiited i. not 
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TaBLL I 

chemical structures of important sympathomimetic 

Epinephrine 

Norepinephrine 
Phenylephrine 

Hydroxyamphetamine 
Methoxamine 
Ephedrine 

Phenylpropanolamine 
Tuaminoheptane 
Cyclopentamine 

Naphazoline 

CHjICH,), 

CD 
CH,—C X' 

edition, 1970. p 48J, p 512 Pharmacological Batís of Therapeutics, fourth 

EXPERIMENTAL DATA 

Experiaentai evidence indicates that 8VMDathoiai«i*t.I n 
ru*lJ PI ,duce intranasal decongestion and carotid «r+j»T*w 

Ax.ufc iWEk 
Wi. of cuotid vaaooonstriction md 
•ffoct. on nasal nucoa. or locü waU 2S5o)a. 
rac«.t .xp.rin.nt» /4/ pasudoaplMdrin. XX^rUrUUr 

x^ridp,rf^i“.p”““"of •u.t.chfrSuä.T^-7 
thetizod doga. Topical application vas moro affactiva in 
laae.r dosas md with auch lass tachyphylaxis Intr.m.™.. 
administration did not produc. any 2Sific«¿ chX 
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TABLE 2 

EFFECTS OF CAROTID VASOCONSTRICTION AND NASAL DECONGESTlvyN 
OF DRUGS WHEN COMPARED TO EPINEPHRINE 

DRUGS CAROTID NASA». 
VASOCONSTRICTION DECONGESTION 

ovwlap 

Epinine® (3,4-dihydroxyphenylethylemthyUmine) 

Synephdne® (hydroxyphenylmethyUminoethanol) 

Vasoxyl® (methoxunine) 

Propradrinc® (phenylpropanolamine) 

Ephedrine 

Sudafed® (pteudoephedrine) 

Neo-Synephrine® (phenylephrine) 

Privine® (naphazoUne) 

ciopane® (cydopenlamine) 

Paredrine® (hydroxyamphetamine) 

Tuamine® (tuaminoheptane) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

presumably because of increase in systemic blood pressure 

The decreased perfusion pressure presumably reflects in- * 

ephedrine?tenCy °f aufltachian tubes Produced by peeudo- 

CLINICAL DATA 

Topical Drugs 

Clinically, use of decongestants can be studied in 

local or systemic preparations. Local application of drops 

^ b® ÎÎ8! i8 "^"««»ded for acute decongestiS 
with the warning that "after congestion" or "rebound\he- 

“J7. or t?at lo°g-term use may lead to chemical 
rhinitis (rhinitis medicamentosum). /2 S—8/ Ckiiv 
double-blind etudy er.lu.ting ™ efriS..^ 
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drops could be found in the literature. This study by Con- 

aell /9/ who studied 15 patients (ranging from 14 to 49 years 
of age), eight with allergic rhinitis, six with acute coryza, 

and one with idiopathic nasal congestion. Studies were re¬ 

peated in five patients, so that 20 studies were performed. 

No medication was allowed 12 hours before testing. An un¬ 

known solution was sprayed in the smaller nostril and the 

area of the nasal airway was measured hourly for the next 

five hours. Cta the following two mornings, the other un¬ 
knowns were sprayed in the smaller nostril. 

,. ^ ™^lts ÿowed that «thin the first hour oxymeta- 
zoline (AFRIN 0.5*) and phenylephrine (Neo-Synephrine 0.5*) 

were significantly superior to saline. Oxymetazoline re- 

smxmà significantly superior to saline for the next five 
hours while phenylephrine did not. /9/ 

In 14 of 20 studies, responses were observed to oxy¬ 

metazoline, in ir of 20 phenylephrine, while in only four of 

20 were responses noted to saline within the first hour. 

Rebound phenomena were not found in any of 16 cases who re¬ 

sponded to oxymetazoline but was seen in three of 12 cases 
who responded to phenylephrine. Some patients who were not 

aware of severe nasal congestion before treatment made in¬ 

accurate subjective evaluations of the result of treatment 

which suggests that objective measurements would offer a 
more reliable test of drug efficacy. 

/awdtÍ? “ Unco“troll?d atudy of oxymetazoline 0.025 percent 
(AFRIN), three drops in each nostril every eight hours in 

30 ambulatory children from 4 to 10 years of age with "per- 

sistent or relatively fixed allergic rhinitis," Cohen and 

Duffy /10/ found that nasal resistance decreased after 

three days of treatment from control values, significantly 

decreased after seven days of treatment, 14 days of treat¬ 

ment, and remained significantly decreased seven days and 

14 days after treatment was discontinued. However, for 

these last two values, he had only half to one-third of his 

original sample. When he compared subjective response to 

nasal resistance measurements, a low order of correlation 
was found (p>0.10). 

Finally, Seebohm and Hamilton /11/ described a method 

for measuring nasal resistance and showed one case where one 
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percent ephedrine applied topically to a congested nostril 

reduced the pressure to the saune level as the uncongested 
nostril within five minutes. 

Oral Drugs 

Oral sympathomir.ati c drugs acre recommended for 

decongestion of allergic rhinitis /2,6,8,12/ provided side 

effects are not intolerable. These include increased blood 

pressure, increased heart rate, excitement, and nervousness. 

There is no evidence that oral sympathomimetics relieve 

nasal decongestion in colds, in contradistinction to topical 
drugs. 

A double-blind study tested the effect of ephedrine 

25 mg, pseudoephedrine (Sudafed<g) 60 mg, phenylephrine(Neo- 

Synephrine®) 10 mg, phenylpropanolamine (Propadrine ) 25 mg, 

and placebo on blood pressure and heart rate, subjective 

response to therapy and rhinometric objective response. /13/ 
Eighty-eight patients had a chief complaint of nasal ob¬ 

struction, with signs of nasal congestion and diagnoses of 

"acute coryza, acute and chronic sinusitis, allergic or 

vasomotor rhinitis, and hypothyroidism." Medication was 

given the morning of testing and that night in random fash¬ 

ion from Monday through Friday. Results showed no signif¬ 

icant effect on heart rate or blood pressure. Subjective 

improvement in symptoms was noted in all drugs and placebo 

in about 60 percent of the cases except for phenylephrine 
where less than half improved. Rhinometric evaluation 

after complicated mathematics showed that ephedrine was 

better than the other three drugs and placebo at 5 percent 

level; however, the other three drugs and placebo all re¬ 

duced nasal resistance, especially if control values were 

high. The scatter of pressures was too great for easy 

statistical analysis. There was no statistical correlation 
between objective and subjective findings. 

In another double-blind atudy, measuring only sub¬ 

jective responses, Lipschultz /14/ found that pseudoephed¬ 

rine (Sudafed®) relieved nasal congestion significantly 

better than did placebo in allergic rhinitis. However, in 

non-allergic rhinitis, both pseudoephedrine and placebo 

worked well. These results might explain the effectiveness 
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of placebo in the previous study. If patients with acute 

coryza had been separated from those with allergic rhinitis 

more valid results may have been available. Of course, 

Lipschultz /14/ did not measure changes in an objective way 

and, although double-blind, it is subject to the errors of 
subjective studies. 

Finally, Gaarde and Maytum /15/ in 1927 is an uncon¬ 

trolled clinical trial with 36 patients showed that both 
oral and topical ephedrine relieved subjective nasal ob¬ 

struction, but was accompanied by side-effects in almost 
every case. 

COMMENTS 

In summary, objective double-blind studies have not yet 

been done to prove that oral sympathomimetics relieve nasal 

congestion of allergic rhinitis. A double-blind subjective 

study has shown pseudoephedrine (Sudafed ) to be effective. 

A good objective double-blind study has shown that oxymeta- 

zoline (AFRIN) works longer than phenylephrine (Neo-Syne- 

phrine ) when applied topically. Both are superior to 

saline. In an uncontrolled study oxymetazoline provided 

objective nasal decongestion over a 14-day period of treat¬ 

ment. Host physicians describe favorable clinical impres¬ 

sions for both topical and oral sympathomimetic drugs in 

relieving nasal congestion of allergic rhinitis. 
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Almost everyone is agreed, then, that the substance of catarrh consists of 

the serum of the blood, and that it originates and is caused generally by 

blocked perspiration through the pores of the body. There s no need to 
set this out any further. 

From: Richard Lower 
DE CA TARRHIS, 1672 
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USE OF CORTICOSTEROIDS IN HAYFEVER 

COL Joseph L. Me Gerity, MC 

In 1949, within a year of the first clinical use of 

adrenocorticotropic hormone, Bordley et al /1/ of The Johns 

Hopkins Hospital reported its beneficial effect in asthma. 

Their evaluation included detailed examination of the upper 

respiratory tract. Three of the patients had findings con¬ 

sistent with vasomotor rhinitis -- "a pale edematous poly¬ 

poid nasal mucosa which was bathed with a thick mucopurulent 

discharge. During therapy the membrane bacame bluish pink 

in color, was covered with clear mucus, and edematous, poly¬ 

poid appearance was no longer present." In the early spring 

of 1950 workirs from the Mayo Clinic /2/ reported the benefic¬ 

ial effect oí parenteral cortisone in ragweed asthma and 
hayfever. 

The original enthusiasm for steroid therapy in allergic 

conditions waned when it became obvious that their use fre¬ 

quently resulted in serious adverse side effects. A major 

fear is suppression of the normal stress response of the 

hypothalamic-pituitary-axis. The less frequent complications 

of moon-facies, weight gain, striae, osteoporosis, and growth 

retardation in children are difficult to justify when occurring 

as a result of therapy for a non-fatal and relatively non¬ 

disabling condition such as hayfever. 

Among various approaches to steroid therapy used to over¬ 

come the drug's propensity to induce iatrogenic disease were 

attempts to maximize the steroid concentration at the site of 

inflammation while minimizing systemic absorption of signifi¬ 

cant amounts. It was hoped that when applied directly to the 

inflamed mucosa the amount of drug required would be markedly 

less than the dose required by ingestion or parenteral in¬ 

jection to produce an equivalent local tissue concentration. 

A numler of steroid analogues were directly applied to the 

nasal membranes by fluid nebulization, sprays, drops /3/ 

"snuff" (hydrocortisone dust) inhalation, and aerosol de¬ 

livery. The reports were reviewed by Aaron and Muttitt /4/ 
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in 1964 and found to be favorable in most cases with improve¬ 

ment evident both in seasonal and perennial allergic rhinitis. 

At the present time Decadron® turbinaire (dexamethasone 

sodium phosphate) is the only commercially available steroid 

preparation in the United States designed for patient use in 

the local application of corticosteroid to the nasal mucosa. 

This aerosol delivers 170 sprays containing approximately 

0.084 mg of dexamethasone per spray. The maximum dose for 

an adult indicated in the package insert is 12 sprays per 

day. Theoretically this would deliver a maximum dose of 

1.0 mg dexamethasone per day or an amount approximately 

equivalent in anti-inflammatory potency to 6-7 mg of 

prednisone per day. It is recognized that a small but 

undetermined part of the dose is retained in the plastic 
adapter and not delivered to the mucosa. 

The clinical efficacy of this mode of therapy reported 

by Aaron and Muttitt /4/ was confirmed by •. ’man and Wink- 

enwerder /5/ in a double-blind study using two inhalations 

in each nostril three times per day over a two-week period 

during ragweed season. Their final evaluation indicated 

that approximately three out of four patients benefited from 
the aerosol ther ipy. 

Before the introduction of aerosolized dexamethasone 

for nasal use (Decadron® turbinaire) the same preparation 

had been used for control of asthma (Decadron® respihaler). 

Small but significant absorption of the dexamethasone with 

the use of the respihaler had been reported. In a study by 

Arbesman et al /6/ the incidence of clinical side-effects 

using a maintenance dose of 0.64 mg of sprayed dexamethasone 

per day m divided doses was low. In 123 patients only three 

had marked weight gain, two children developed "moon facies" 

and one developed minor hirsutism. /6/ However, Liddle /7/ ’ 

had demonstrated incomplete suppression of adrenal function 

as measured by 17-hydroxycorticosteroid excretion and em¬ 
ploying an ACTH suppression test, with as little as six 

inhalations per day. Forsham /8/ indicated that 12 inhala¬ 

tions per day in normal subjects produce an average reduc¬ 

tion of 50 percent in the urinary 17-hydroxycorticosteroid 

excretion. With 12 inhalations per day, he calculated that 

one-third of the delivered dose or approximately 0.4 mg of 

dexamethasone was absorbed systemically. /8/ The propensity 
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of dexamethasone administered by any route to produce adrenal 
suppression has been recognized. 

Similiarly, observation by Liddle /9/ suggested that 

1.0 mg of dexamethasone administered by nasal aerosol (12 

sprays) is equivalent in metabolic effect to 0.3 to 0.5 mg 

administered orally. Norman et al /9/ demonstrated that a 

programed 4 sprays of nasal dexamethasone t.i.d. was effec¬ 

tive in treating hayfever symptoms while oral dexamethasone 

in dose of 0.1 mg t.i.d. was no more effective than placebo 
in reduction of symptoms of recurring hayfever. 

The possibility that therapeutic doses of intranasal 

dexamethasone might produce adrenal suppression was recog¬ 

nized early by Aaron and MutUtt /4/ and confirmed by them 

the following year /11/ and by Norman et al in 1967./10/ 

Using a two week program with four sprays of dexamethasone 

four times per day the first week and two sprays two times 

per day the second week, Michels et al /12/ showed mild to 

marked adrenal suppression in 11 of 17 patients. 

In an effort to minimize the side-effects while retaining 

the therapeutic usefulness of the dexamethasone aerosol over 

a longer period than the usual two week study McDonald and 

I /13/ modified the protocol for administration. Our 

patients were instructed to use the turbinaire to give two 

sprays in each nostril four times per day for five days. 

Then the turbinaire was to be used to give two sprays each 

notstril once daily only between 0600 and 0800 for the next 

twenty-three days. TVenty patients initially entered the 
study during the spring grass pollen season of 1970. Four 

failed to return for 0800 plasma cortisol on the twenty- 

eighth day and in three patients use of estrogens made 

plasma cortisol values invalid. In the 13 remaining 

patients individual 0800 plasma cortisol levels were normal 

before (average 15.5 pg percent) and at the end (average 

16.4 ¿lg percent) of the therapeutic period. Thus, there 

was no gross suppression of adrenal function although as 

has been clearly demonstrated a normal AM plasma cortisol 

does not indicate that response to ordinary stress of life 

or clinically induced stress tests will be normal. /14/ 

Total eosinophil counts were performed pretherapy in all 

patients with average of 336/mm3> The eosinophil count was 
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measured in 19 patients on the morning of the sixth day (be¬ 

fore that morning's therapy). In only three was the level 

higher than before therapy. The average on the sixth day 
was 254/nun . Thirteen counts were done on morning of 22nd 

day of study and five individuals had counts higher than 

initial and the average count of all 13 was 276^3. No 

correlation between symptoms and total eosinophil count at 
any stage was evident. 

The percent of eosinophils reported in differential 

count of white blood cells (WBC) was found to compare 

roughly with total eosinophil count but wide variance was 

present in several individual cases. No correlation of 

eosinophilia measured as percent of total WBC with sympto¬ 

matic response was evident. The total eosinophil count cal¬ 
culated from percent of eosinophils times total WBC also 

showed poor correlation with clinical symptomatic response. 

The percent of eosinophils in the pretherapy nasal smear 

showed marked variation from 0 to 90 percent. The average 

value of the group was 22 percent. After five days of tur- 

binaire therapy the average was four percent with only one 

subject with over five percent eosinophilia. At 28 days 

this decrease was still evident with an average of 4.5 per¬ 

cent includes one subject with 40 percent eosinophilia who 

had not used the turbinaire for four days before the nasal 
smear. 

Of the 18 subjects five percent reported none or only 

.air response, seven (40 percent) good or moderate response 

and six percent marked or excellent response, as measured 

by the subjective impression of symptom-severity. 

Our study showed that approximately 75 percent of 

patients obtained significant relief with the Decadron 

turbinaire. There was no gross deterioration in adrenal 
function as measured by an 0800 plasma cortisol level after 

one month of therapy. The decrease in nasal eosinophilia 

when initially present was much more dramatic than the minor 

decrease noted in the .-ystemic eosinophilia. It was our 

impression that the nasil problem was brought under control 

during the first three :o four days of high dose therapy in 

most of those who impro/ed, and that this was maintained by 
the prolonged low dose therapy. 
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It did not appear that either gross appearance of the 

nasal mucosa or initial nasal smear eosinophilia was a re¬ 

liable guide to the response to be expected with Decadron 

turbinaire. We feel that intranasal dexamethasone is a most 

useful addition to the therapeutic aramentaria to be used 

when avoidance, oral antihistamines, nasal decongestaT’ts, 
and hyposensitization fail to give adequate relief of allergic 

nasal congestion. However, further evaluation of its effect 

on adrenal function when administered over the long periods 

of antigen exposure, such as the pollen seasons present in 

California, is indicated. 

The utilization of only morning doses of the nasal 

dexamethasone spray is an attempt to take advantage of the 

diurnal variation in pituitary stimulation of the adrenal. 

This supposes that low plasma glucocorticoid levels shortly 

after midnight allow pituitary stimulants of the adrenal to 

proceed. A short-acting steroid such as prednisone would 
appear to be more ideal than dexamethasone for such a program 

but this conpound is not commercially available in a nasal 

spray. 

Betamethasone-17-vale rate (Fig 1) is a glucocorticoid 

with great vasoconstrictor ability (supposedly an index of 

anti-inflamoatory effect) which is equivalent in terms of topical 

potency to dexamethasone. It has been reported to have compara¬ 

tively low tendency to produce adrenal suppression either 

topically or when taken orally. When used as a nasal spray 

in a study in England /14/ at a dose of 0.2 mg two times 

per day over seven days, it was found effective in reducing 

nasal symptoms, but in one of 12 patients adrenal suppression 

occurred as measured by a short corticotrophin test. In a 

further test /15/ treating an unstated number of patients 

with allergic rhinitis with 0.14 mg two times per day 

satisfactory clinical results were obtained during a seven- 

day trial with no adrenal suppression evidenced by short¬ 

term synactin tes"J— 

Fig 1. Structural formula < 
Beclomethasone-17-valcrate 

O 

-OCCM2Ch2CM2CH3 

yens 
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Corticosteroids in Hay fever McCerity 

The recent introduction of a new corticosteroid, beclo- 
methosone (Fig 2), gives new hope for a drug with potent 

local effect without adverse side effects. This new steroid 

appears to have excellent topical activity. In the therapy 

of asthma the aerosolized form of beclomethosone dipropionate 

has produced excellent response without any depression of 

plasma cortisol levels at the recommended dose. Several re¬ 

ports from England where it was developed have been enthus¬ 

iastic about its use in asthma /17/ and I expect we will 

soon be receiving reports of its use in allergic rhinitis. 

0 
n 

Oral steroids were found to be effective for control of 

allergic rhinitis some 20 years ago. The propensity for the 

development of iatrogenic Cushing's disease and adrenal sup¬ 

pression leads to their avoidance by most allergists as the 

symtpoms of hayfever were not felt sufficiently severe in 

the majority of patients to warrant the use of such dangerous 

agents. With the recent recognition of the clinical ad¬ 

vantages of alternate morning administration of steroids it 

would appear warranted to test such a program in seasonal 

allergic rhinitis. 

With the self-administration of nasal sprays or oral 

forms of corticosteroid, the danger of patient abuse is 

recognized. For this reason some physicians prefer the in¬ 

jection of depot corticosteroids. With these injections 

there is contirrous 24-hour release of steroids over several 

weeks and a great chance of inducing rather prolonged adrenal 

suppression. /18/ The local injection of steroids into 

nasal submucosa has enjoyed some limited favor in hands of 

otolaryngologists in recent years. /19/ 
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COMMENT 

The development of effective locally active steroids 

with minimal systemic absorption and thus minimal attendant 

production of pituitary-adrenal suppression and cushinoid 
side-effects suggests that further evaluation of these 

agents in hayfever is indicated. Increasing skill in the 

administration of these agents to permit advantageous use 

of normal diurnal variations in hypothalamic-pituit?ry 

stimulation of the adrenal will minimize adverse effects 

and make reasonable their application to what is usually a 

symptomatic but minimally disabling and non-fatal disorder. 
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DISODIUM CROMOG^ifCATE (DSC) 
Therapv for Hayfcver 

COL Joseph McG^'-irv, MC 

In 1947, the eucceeefulvuie of khellln, an extract of 
the aeeda of the plant Khella (Aon! vlanaga). In the treat¬ 
ment of aathma, waa reported from Cairo. /1/ The active 
principle waa dl-mathoyx-methyl-furano-chrome. Ita bene¬ 
ficial action waa attributed to the relaxation of bronch¬ 
ial muacles. Khellln had bean uaed In the Haar Saat for 
centurlea aa an antl-apaamodlc In renal crllc. 

In the mld-aixtlea Altounyan /2/ attaaq>ted to further 
develop thla aubatance snd almllar darlvatlvea with laaa 
objectionable alde-effacta. Ualng hlmaelf aa a aubject, 
he found that the Inhalation of one of theae darlvatlvea, 
dlaodlum cromoglycate (D8C), 1.3 - bla (2 carboxv-chromotn- 
5-yloxy) -2-hydroxypropane (Fig 1), precoding the Inhala¬ 
tion of antigen would prevent the davelopawnt of aathaa. 
Thla occurred even though It did not have the expected 
muacle relaxant action. /3/ 

0 OCHjCHCMjO 0 

Fig. 1. Structural formula of dModium cromoglycate 

The commercial name Intel (Flaona, Ltd), a drug pre¬ 
pared in England for uae In aathma, waa derived from the 
fact that It Intarfered with the allergic reaction. /4/ 
It doea not prevent antigen-antIboSy combination. It la 
not an antlhlatamlnlc nor doea It Interfere with activity 
of the known medlatora of Inflammation or muacle contrac¬ 
tion. It haa no muacle relaxant effect. It haa no 
aterold activity In animal atudlea. /5/ It doea appear to 
limit maat cell dlaruptlon. /6/ 

It appeara to Inhibit thoae eneymea reapcnalble for 
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p*nMablllty t0 certain chamlcal mediators 
ï îÎÎrÎ aíír r#t C* 1 8r-nul•• *• a rMult of the type 

Í8 r**ctlon<- ^ “•chanlem of thi. Inhi¬ 
bition la unknown, but a clue may be that It also preventa 

!íídvi/7/lníUCed|.br0nChOSp*8m ln •0me a«tt«Mtlca. PIn one study /7/ of asthmatics the inhalation of DSC befo*-* 

corHÍ«^^ T001-'*0 Wlth a dr°P ln Pi«— 17-hydroxy- 
of Í h r 08 •xerclM- 0ne the postulated causes 
of such a drop was a greater tissue uptake of the steroid 
under the condiciona of DSC Inhalatioï plus exercise The 

•«“>" ?' “SC .l,ht th» b. thborisd .1 ÍU¿r.« 
stabilization through eteroid-binding duri- bi¬ 
phase of mediator release. ^ 

DSC prevents the in vitro rele*-- 
slow reacting substance of an^phy* 
sensitized human lung by appr 
yet unexplained reasons DSC 1 
vivo local anaphylaxis where t 
Data concerning the effect of 
lease of histamine from human * 
/8,10/ There is some evidence f 
the release of the sMdator knot 
tatlc factor of anaphylaxis (SCI 
The mechanism of action of DSC l, 
type III pulmonary hyposensltlvit 
A recent study /13/ suggests that 
eome factor capable of Inhibiting the 
from the mast cell. 

.1/ 
.in 
/12/ 

ing 
.or» 

hnr «- *.,r>0r:y •b,orb<d fr«“ the gastroln. Inal tract 
but is rapidly absorbed across the mucous membx ne of the 
Wr r.apir.tory tract. It l. -dmini.t.rlTtheMpîutÎ- 
caliy to asthmatics by inhalation through the moutlT By 
thl. route 96 percent of the inhaled doî. l. a^Uo^d .«I 
4 percent la absorbed through the lung. Naxlm» plasma 
concentrations were obtained within 15 minutes and the 

h,if uf* —81 Mo.* :rti!T 
absorbed dose is repldly excreted unchanged in urine or 
/lí/ 00 "•tabolltM of DSC I" nan have been detected. 
/ / Absorption efficiency through the nasal mucosa 

ibrane has not been determined. 
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TCi« success of DSC In inhibiting asthma due to Inhsled 
antigens suggested study of Its effect in hayfever. DSC 
as a white hydrated crystalline powder for nasal insuffla¬ 
tion Is prepared In capaules of 10 mg mixed with lectose 
as a dispersant and marketed by Flsons, Ltd., as Rynacrom. 
By means of a special spin-type insufflator the powder is 
introduced into the nose four times a day. With improve¬ 
ment the frequency of Insufflation is decreased. 

The initial studies Involved controlled challenge of 
the sensitized nasal mucosa of the allergic subject with 
appropriate antigen with and without prior application of 
DSC powder or lactose powder (placebo). /15-17/ The 
results indicated that DSC Increased the tolerance to 
antigen challenge although there was a wide variance in 
individual response. These favorable reports encouraged 
clinical trials in many lands and from Finland, /18/ 
England /19-21/, Sweden /22/, Australia /23/, Netherlands 
'24/* *nd Switzerland /25/, have come documentation of the 
effectiveness of the drug in allergic rhinitis without 
significant side effects. 

Th* safety of the drug has been amply demonstrated in 
over three years of chronic use in childhood asthma. /26/ 
It does not appear to have any sedative or autonomic effect 
at clinical dosage levels and would appear posaibly aa a 
useful drug in flying personnel. 

In Coffman's study /21/of its use in allergic rhinitis, 
it was noted that those patients with sneezing and rhinor¬ 
rhé a obtained better results than those whose primary 
complaint was nasal obstruction. This suggested that soma 
clinical failures of the drug might be due to its inability 
to reach posterior and superior portions of the nares. My 
similar experience using the Decadron® phosphate Turblnalre® 
suggests the usefulness of the application of local nasal 
decongestants 10 to 15 minutes before insufflation of powder 
for at least the first several days of therapy. Hopper's 
study /27/ of the results of DSC in perennial rhinitis also 
suggested the usefulness of prior treatment with nasal decon¬ 
gestants. Table 1. 
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tabu: I 

SEASONAL ALLERGIC RHINITIS 

Effectiveness of Disodium Chromoglycate (DSC) 

COFFMAN /21/ 
Success Failure 

ENGSTROM et al /22/ 
Success Failure 

CAPAL A McKELVIN /19/ 
Success Failure 

DSC 97 H 

Placebo 5 11 5 
13 

18 

from Síwü rbL',T/2W ¡„"„Íí iiU fro* s«0*» -llffor. 
»Uh DSC or rhoÂ^VÂÎÎ 

Sí;!” r“" " —■ 

IÍTcÓv* b'een PreVlOU8ly demon*tratéd. /28/erBngatromUnC" 

íllítZÍLTth* 'í^- «" 

The reaulta of Capel and McKelvle /19/ nr» 

tLílV: 
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Its clinical effect over a pollen season hss not yet been 
reported. We have no other indicators that will predicate 
clinical response in the group of patients with sessonal 
hayfever. 

Hetherlngton /23/ reported a good to fair response 
overall in all 19 of his patients on the drug. However, 
when specific symptoms were evaluated the results were 
more conservative. Table 2. 

It is noted, in his cases, the complaint of nasal 
blockage responded slightly better than that of rhinorrhés 
to DSC in contrast to the impression given by Bngstrom's 
group./23/ 

TABLL2 

SYMPTOM RESPONSE OF SEASONAL HAYFEVER /23/ 
- ■■ —. j- - —~ ... ■ ...1.. i. .,. ■; : ., , - ..i ■ ■. ■ u— . .s-j.*-- =sai 

SYMPTOM DSC PLACEBO 
Good/Fair Poor Good/Fair Poor 

Rhinorrhea 14 5 8 8 

Blocking 15 4 11 5 

Severity 19 0 10 6 

Since perennlel rhinitis la less often clearly 
identifiable as atopic in origin the usefulness of DSC 
had to be separately investigated in that condition. In 
at least three studies /27,30,31/ Involving patients who 
suffered from perennial rhinitis, DSC produced objective 
or symptomatic improvement in a significant number. There 
was no clesr relationship between the skin test results 
and the clinical response evident to Silver. /30/However, 
as indicated in Table 3, there was a slight tendency for 
better results in the group with positive skin tests. 
That this might be true is suggested by a previous study 
with DSC suppression of exercise Induced asthma, wherein, 
there was much better results in those asthmstlcs who had 
positive skin tests. /32/ 
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tabu: 3 

RESPONSE TO DSC FN 

Marked improvement 

Slight improvement 

No improvement 

PERENNIAL RHINITIS /30/ 

SKIN TEST RESULTS (NO. OF CASES) 
Negative Poeitive 

8 

1 

9 

14 

11 

7 

P^yp* «re frequently an accompaniment of 

t8iî<rhl!?ltia but al*° occur without an asaoclated 
atopic diaorder. Donovan and Kapadla /33/ atudled the 
effect °£ one month of twice daily DSC therapy on a group 

at £ ^ ‘ WUh *°ly*9- *° ch®n8® in the .ppJ.r.Sc. 
of the polype reaulted from the therapy. The patienta 
were later claeaified aa atopic by poaltlve akin testa, or 
aa non-atopic on the basis of negative akin testa and 

Phonal *nd fmnily history of atopy. Sneering 
and rhinorrhés were more Improved in the atopic group. 
Nasal obstruction Improved in about half of each group. 
IgE levels in these patients did not appear related to the 

therapy. °f at0py nor dld th®y chan8® with DSC 

COMMENT 

Tevlew of th* literature would Indicate 
that diaodium cromlglycate has found acceptance in many 
ôf , aS * 8l8nlflc-nt aid in the prophylixi. 
o* both seasonal and perennial rhinitis Tt h.. 
no significant sld.-offct. snd 1. thsr.forV -n ,cc.«.bl. 
mode of therapy in military situations where rlertness and 
visual acuity are required. It has not been approved for 
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4SI 

therapeutic use In hayfever In 
Drug Administration. Clinical 
are scheduled to begin in this 

the U.S.A. by the Federal 
trials of DSC in rhinitis 
country this year. 
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HYPOSENSITIZATION 

COL Harold S. Nelson. MC* 

Allergy injection therapy was introduced in ite modern 

form as a treatment for grass pollen hayfever by Noon /l/ 

and Freeman /2/ in 1911« This method of treatment became 

widely used for the treatment not only of seasonal allergic 

rhinitis but also of perennial allergic rhinitis and allergic 

bronchial asthma. Other pollen extracts came to be employed 

in this treatment. House dust was discovered to contain an 

antigenic substance to which many allergic persons reacted, 

and later allergy to a variety of seasonal and indoor molds 

was described. Finally, the use of a mixed bacterial vac¬ 

cine was introduced based on a theory that allergy to respi¬ 

ratory bacteria explained the observed exacerbations of 

asthma which regularly accompanied respiratory infections 

in many patients. Tree, grass, and weed pollens, molds, 

house dust, and bacterial vaccine with the occasional addi¬ 

tion of animal dander became the common antigens used in 
allergy treatment. 

Although the use of hyposensitization gained widespread 

acceptance among allergists and their patients, there was 

honest doubt about its effectiveness on the part of some 

physicians. There was no lack of testimonial reports of 

the efficaèy of hyposensitization, but for many reasons 

these uncontrolled observations could not be accepted as 
proof that the treatment was effective. The long duration 
of the treatment permitted variations in the degree of 

exposure and the natural severity of the disease; injection 

therapy was usually oily one aspect of the treatment program; 

in the absence of objective criteria, Judgment of effective¬ 

ness could only be based on the patient's symptoms as com¬ 

pared to his memory of preceding years; and finally, there 

is an undeniable placebo effect of long-term injection 
therapy in some individuals. 

•Chief, Allergy Service, Fituimoiu Army Medical Center, Denver, Colorado 
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♦ *f**fully controlled double-blind studies could 
eff®ctiveness °f hyposensitization. Despite 

îïôniÎfi^tieS inv°lved in conducting a lone-term oon- 
trolled study, a number of these were reported: Frankland 
and Augustin /3/, Johnstone /4/, and Lowell and Franklin 
/5,6/. These studies /3-6/ established the effectiveness 
of hyposensitization in pollen hayfever, but left unresolved 
the use of this treatment in perennial rhinitis and allergic 
asthma, and did not address the question of the mechanism 
by which the improvement was produced, tore recent reports 
/ / have confirmed the effectiveness of hyposensitization in 
seasonal allergic rhinitis. Investigators /7, 9-15/ have 
described many immunologic changes which accompany this 
symptomatic improvement; others /16-20/ have reported hypo¬ 
sensitization with other antigens and have evaluated the 
response of bronchial asthma to injection therapy /16,17,19, 

MECHANISM OF ACTION OF HYPOSENSITIZATION 

There are three immunologic effects which have been 
^wed f°llowine. hyP°Gen8iti“tlon, particularly with a 

aS rQCWeed 0xtract: induction of biock- 
decline in specific skin sensitizing antibody 

in the sensltivity and reactivity of 
sensitized leukocytes exposed to antigen. 

Induction of Blocking Antibody 

Historically, the first immunologic result of allergy 
injection therapy to be demonstrated was the production of 

30 naned interfered with 
antigen and skin sensitizing antibody 

reagin. Although the induction of blocking antibody 
could be regularly demonstrated, most workers have found no 
Mtitodvi??+WlthÍn,<the tr®at®d Population between blocking 
21/ 8 * symptomatic improvement. /7,9,10,15,22, 
¿La ««re two exceptions, however. Loveleis/24^ fól- 

* v,a eJ°up of Pati®nts dxiring several years of treatment 
parallelism in most patients between blocking 

antibody titers and symptoms. Melam et al /13/ found that 
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there vas an Increase in serum antigen binding (blocking ab) 

which preceded the improvement in symptoms experienced during 

the patients' first ragweed season after treatment started. 

n that time blocking antibody was the only detectable immuno¬ 
logic response. /13/ 

Decline in Skin Sensitizing or Re»ginic Antibody Titer 

Sprecace et al /25/ reviewed the effect of long-term 
hyposensitization on the level of Si>A as measured by direct 

skin testing. They found that skin test reactions to anti¬ 

gens included in the treatment changed significantly in the 

great majority of patients, while the reactions to antigens 

with which the patient was not treated showed no significant 

change. Treatment with doses which consistently induced 

local reactions was much more often associated with signifi¬ 

cant decrease in skin reactivity. /25/ Connell and Shernmn 

/11/ confirmed this progressive decline in titer of SSA by 
passive transfer studies and in a small number of patients 

showed that improvement in symptoms coincided with fall in 

the SSA titers. In an earlier study, the same authors /9/ 
found that symptoms during the ragweed season correlated 

well with the titer of SSA determined before the onset of 

the season without regard to which (if any) hyposensitiza¬ 

tion regimen the patient was receiving. They concluded that 

allergy injection therapy continued perennially over a num¬ 

ber of years may well prevent symptoms mainly through 

decrease of sensitization evidenced by reduced SSA titer. 

The mechanism of this fall in SSA titer was demonstrated, 

in the case of ragweed, by Levy et al. /15/ They found 

that normally there is a booster effect during the ragweed 

pollen season followed by a gradual decline in titer until 

the next pollen season. In patients given hyposensitization 
this seasonal boor,ter effect did not occur; the result of 

this was a progressive decline in titer of SSA over the 

three years they followed their patients, ¡•islam et al /14/ 

also noted that decline in ragweed specific reagin levels 

correlated well with clinical improvement. 
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Alteration in the Sensitivity and Reactivity of Sensitized Leukocytes Exposed 

to Antigen 

In 1941» Katz and Cohen /26/ demonstrated that the 
addition of allergens to the blood of a patient clinically 

sensitive to those allergens resulted in release of histamine 

by the blood cells. As the test is presently performed, 

washed leukocytes are used. Probably most of the histamine 

is released by the basophils, but there is strong evidence 

that histamine is also released by other cells, perhaps 

eosinophils, through on IgE-mediated mechanism. /27,28/ 

Leukocyte histamine release has gained popularity as a 

research tool in atopic diseases for several reasons: 

(a) it is possible to demonstrate 3SA by passively sensi¬ 

tizing the leukocytes of a nonallergic donor; (b) it is 

possible to demonstrate blocking antibody by incubating the 

antigen with serum from a donor who has received hyposensi¬ 

tization; and, most significantly, (c) in untreated 

patients the degree of sensitivity of the leukocytes (defined 

as the amount of antigen required to release 50 percent of 
the histamine in the leukocytes) correlates well with the 
symptoms experienced on subsequent exposure during the 

pollen season. /29/ 

The changes induced by hyposensitization in the ability 

of patients' leukocytes to release histamine on exposure to 

antigen have proved to be complex. Cell sensitivity may be 

defined as the amount of ontigen required to induce release 

of 50 percent of the leukocyte histamine. /l0/ Sensitivity 

has been found to correlate well with serum levels of 

specific IgE. /15/ Cell reactivity is the total amount of 

the histamine in the leukocytes which can be released using 

optimal amounts of antigen. /lü/ Cell reactivity does not 

correlate with specific IgE levels. /15/ 

Many workers have now confirmed that when patients are 

treated with relatively large doses of antigen the sensitiv¬ 

ity of their leukocytes is often decreased, so that more 

antigen is required to release 50 percent of the contained 
histamine, .-/ith increasing frequency, as larger doses of 

antigen are used, the cell reactivity is also reduced, so 

that the cells will no longer release 50 percent of their 
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histamine, and, in some cases, will release none at all. 
/7,10,12,13,15,29/ The mechanism of loss of cell reacti¬ 
vity is unclear. It occurs despite continuing high levels 
of specific reaginic antibody in the patient's serum. 
There are at present conflicting reports /7,10,15,29-31/ 
whether or not the decreased reactivity is immunologically 
specific for the antigen used for treatment. Decreased cell 
reactivity may well prove to be a heterogeneous response, 
specific under some conditions and non-specific under others 

Although patients may experience good clinical relief 
with hyposensitization in the absence of any change in leuko 
cyte re*ponse to antigen /10,12,14,15,29/, those who do 
develop decreased leukocyte reactivity as a result of treat¬ 
ment (and the small number of allergic individuals who 
have relatively nonreactive leukocytes before treatment! in 
general, experience fewer symptoms on antigen exposure /7, 
10,13,15,29,31/ and in some cases none /7,12/. 

Evidence of Effec.iveness of Hyposensitization with Non-Pollen Antigens 

Since its discovery by Cooke, house dust antigen has 
been considered the principal perennial allergen, although, 
in some people, foods, animal danders, or molds may be more 
important. The nature of the house dust antigen or antigens 
was for years a subject of speculation. Recent work by a 
number of Dutch workers /32/ confirmed by workers in England 
/33/, Japan /34/, and the United States /35/ has established 
that the principal antigen of house dust, for most patients, 
Ls produced by the body parts and feces of small mites which 
dwell particularly in mattresses and other moist, warm, 
human dander-rich environments. 

One of the first controlled studies of hyposensitiza¬ 
tion employed house dust antigen. In 1949, Bruun /36/ 
found that 78 percent of asthmatic patients receiving house 
dust were improved as opposed to 34 percent of patients 
receiving the placebo. Nevertheless, commercially avail¬ 
able house dust extracts do not have the potency of pollen 
extracts. Strong skin reactions are much less common and 
weak reactions on skin testing are often thought to be due 
to irritating substances in the extract rather than on an 
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inmunologic basis. Using the leukocyte histamine release 

May et al /17/ however, studied house dust extracts. He' 

found that a positive skin test to house dust was invari¬ 

ably accompanied by release of histamine from the subject's 

leukocytes exposed to the extract in vitro, while absence of 
skin test reaction was accompanied by a negative test. 

House dust thus appeared to be associated with typical IgE- 

mediated allergy. Despite these findings, injection therapy 

with these same commercial extracts rarely produced the 

degree of blocking antibody, or alteration in leukocyte 

histamine release, demonstrated regularly with ragweed anti¬ 
gen. /17/ 

ih© recognized deficiencies of commercial house dust 

antigen, presumably due to the small amount of mite antigen 

in ordinary household dust /33/, have led to two studies 

/1* ,19/ of hyposensitization with extracts prepared from 
mites. Ma unsell et a I /18/ treated two groups of adult 

asthmatics, one with mite extract and one with commercial 

house dust. They found that 78 percent showed definite 

improvement with the mite extract as opposed to only 38 

percent who improved on house dust. Furthermore, most of 

those improving while on house dust gave a history of a 

major environmental change which reduced dust exposure, 

whereas improvement with the mite extract was equally 

common in the group who did not move during the course of 
therapy. 

In a double-blind study, Smith /19/ treated two small 

groups of adult asthmatics with either mite extract or 

human dander extract as a placebo. Those receiving mite 

extiact did significantly better in overall assessment, 

and specifically in the amount of daytime breathlessness, 

nighttime asthma, and nighttime use of an inhaler. Those 

patients receiving the mite extract who were on cortico¬ 

steroids were able to discontinue the use of these agents, 
while none of those receiving the placebo could. 

Aas /20/ used commercial dust extracts in a double¬ 

blind study in children of long-term, relatively high-dose 

hyposensitization. The principal means of assessing 

response to treatment was by documenting the change in 

response to bronchial challenge following the course of 

therapy. Complete bronchial tolerance to house dust 
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evbloped in 67 percent of the treated children, as opposed 
to 25 percent 01 pi acebo-treated; and 87 percent of the 
dust-treated had at least u 75 percent increase in thres¬ 
hold, as opposed to only 32 percent of placebo-treated 
controls. In addition, symptoms were recorded during the 
period of October to March, when house dust represents the 
principal antigen in Noway. In general, the improvement 
in symptoms correlated with bronchial threshold changes, 
but there were some notable discrepanuies. 

No Qoutle-blind studies have been reported with a 
munber of other antigens . An uncontrolled study of the 
effectiveness of hyposensitization with animal dander sug¬ 
gested that it is relatively ineffective, especially if the 
pet continues to reside in the home. /37/ 

no controlled study has been performed, data 
collected by the Insect Allergy Committee of the American 
Academy of Allergy strongly supports the effectiveness of 
hyposensitization with hymenoptera antigen. The committee 
gathered reports irom a large numoer of hymenoptera-sensi- 
tive patients who had been restung. Of 647 restung while 
receiving hyposensitization, 90 percent had a less severe 
reaction and in only four percent was it worse than fol¬ 
lowing their previous sting. In 763 not receiving hypo¬ 
sensitization, the reaction was less severe than following 
their previous sting in only nine percent and more severe 
Jn 65 percent. Prior history in the group on hyposensiti¬ 
zation indicated their experience with repeated stings had 
been similar to the untreated group until they began hypo¬ 
sensitization. /38/ 

Pollens, mold spores /31/, house dust, and animal 
dander all are inhaled; all caused symptoms shortly after 
exposure in sensitive patients; and when added to peri¬ 
pheral leukocyte preparations of sensitive persons all 

cause release ol histamine. The other commonly used 
extract, bacterial vaccine, is different. There is no 
convincing evidence that a reagin-mediated mechanism 
exists by which bacteria cun cause allergic respiratory 
disease. A number of double-blind studies have been per- 

10 evaluate bacterial vaccine. With one exception 
/3//, these have failed to demonstrate any evidence that 
bacterial vaccine influences the course of bronchial asthma, 
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even in patients in whom infections appear to be an import 
ant precipitating cause of attacks /40/. 

HYPOSENSITIZATION IN THE TREATMENT OF BRONCHIAL ASTHMA 

Although allergic asthma, like allergic rhinitis, is 
mediated by reaginic antibodies, lack of knowledge of the 
mediators involved in the two conditions and the possible 
presence of an underlying autonomic defect in bronchial 
asthma /41/ make it hazardous to use the results of hypo¬ 
sensitization in allergic rhinitis as proof that it is 
effective in asthma. Several controlled studies /19,20,36/ 
have been conducted to evaluate hyposensitization in the 
treatment of bronchial asthma. As mentioned earlier Bruun, 
/36/ Smith, /19/ and Aas /20/ all conducted double-blind 
studies employing either house dust or house dust mite 
extracts, and in each study, the cases demonstrated signifi¬ 
cant improvement in the group treated with the specific 
extract. 

Johnstone and Dutton /16/ treated 130 children with 
allergic asthma caused by a number of allergens. They 
treated the patients perennially with all the antigens 
which seemed clinically important until the child reached 
age 16. At that time 22 percent of those who had received 
placebo injections were free of asthma, as opposed to 72 
percent of those who had received the specific allergy 
treatment. 

HYPOSENSITIZATION TECHNIQUES 

Preseasonal versus Perennial Therapy 

When allergy injection therapy was originally intro¬ 
duced for the treatment of seasonal hayfever it was admini¬ 
stered each year for a few months preceding the particular 
pollen season, a schedule referred to as preseasonal. al¬ 
though this method is still used and has certain advantages 
in clinical research, it is tow much more common to admini¬ 
ster hyposensitization on a perennial basis. Although 
unquestionable studies demonstrating that perennial therapy 
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is mors effective are lacking, it is the obvious therapy for 
patients alJergic to a number of allergens which occur through 
all or a large portion of the year. Furthermore, once a main¬ 
tenance level has been reached, the total number of injections 
per year is often less with perennial than with preseasonal 
treatment (maintenance injections can generally be administered 
at monthly intervals). Recently, Norman et al /8/ demon¬ 
strated that the immunologic response and symptomatic improve¬ 
ment obtained with a course of preseasonal ragweed therapy 
could be maintained during the subsequent year by administra¬ 
tion of only eight injections at six-week intervals. 

Dosage 

It has become apparent with controlled studies that the 
response to hyposensitization is dose related. Johnstone 
and Dutton /16/ found that very dilute extracts (1:10 million), 
as had been recoTmended by some allergists in the past, were 
no more effective than the placebo. 

Franklin and Lowell /6/ demonstrated that a reduction to 
5 percent of the maintenance level three months before the 
season caused significantly poorer results. Norman /29/' found 
no significant effect in the treatment of ragweed pollinosis 
with total preseasonal doses of less than 2i>00 PNU. 

Furthermore, it has been found that the degree of clini- 
waj. .improvement and the magnitude of immunologic changes in 
the blocking antibody, leukocyte histamine release and serum 
SSA titers are all greater and more consistently produced if 
the dose of extract is close to tolerance. /13,15,17, 25/ 
The doses required far exceed those administered in many 
allergy clinics. 

Modified Antigens 

The aqueous extracts which have been used since the 
introduction of hyposensitization are crude. Attempts have 
been made to improve them by isolating the significant aller¬ 
gens or by incorporating adjuvants. The latter would enhance 
the immunologic response and, by slowing absorption, decrease 
the incidence of local and systemic reactions which often 
limit the amount of antigen which can be administered. 
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As notod before, there is evidence suggesting that house 

dust mite extract /18,19/, when it becomes commercially avail¬ 

able, may offer an improvement over the presently available 

weakly antigenic house dust extract. Other attempts to develop 

purified antigens have not met with as great success. Antigen 

E contains much of the clinically significant antigenic material 

of ragweed, but it appears to lack antigens which are signifi¬ 

cant sensitizers in some patients, and clinical effectiveness 

of treatment with antigen E is probably less than with crude 
ragweed extract. /42,43/ 

A widely used alternative to aqueous extract is pyradine 

extracted, aluni precipitated extract marketed as Allpyral. 

Again, in comparative studies with aqueous extract, Allpyral 

has been found inferior in inducing immunologic responses 
and producing clinical improvement. /44,45/ 

Thus at present it would appear best to continue to use 

aqueous extracts. Even with aqueous extracts quality varies 

greatly. Baer et al /46/ compared six commercial ragweed 
extracts • The labeled PNU content was as much as five times 
the actual PNU count. Furthermore, for any given actual PNU 
strength the antigen E content varied over twentyfold among 
the six extracts. Similar results were reported from Sweden 

using the radioimmunosorbent assay to compare potency of 

extracts. /47/ They found the biologic potency ■varied by 
factors of several hundred for different commercial extracts 
of the same stated strength. 

The best safeguard against these variations is to pur¬ 
chase from a large, established manufacturer. Even then, if 

there is doubt as to the potency of an extract, skin tests on 

persons of known sensitivity would provide a rough but valid 

index of extract potency. It is to be hoped that in the near 

future some better means of assessing the strength of commer¬ 

cial extracts than the present weighl by volume or PNU asst.y 
will become available. 
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CONCLUSIONS 

»Controlled studies have demonstrated that seasonal 
allergic rhinitis caused by pollen can in many cases be bene¬ 

fited by injection of allergy extracts provided the following 

stipulations are met: (a) the diagnosis of respiratory 

allergy and identification jf the responsible allergen is 

correct; (b; an extract is used which contains adequate 

quantities of the significant allergens; and (c) the extract 
is administered in adequate amounts for a sufficient period 
of time. 

•The degree of improvement for most patients is only 
oartial. 

•Although controlled studies are not yet available, 

perennial rhinitis is associated with the sane evidence of 

a reagin-mediated reaction: immediate occurrence of symptoms 

upon exposure, positive immediate skin tests, and release of 

histamine from blood leukocytes upon addition of the antigen. 

Furthermore, injection of the antigens which are normally 

responsible - molds, house dust, and animal dander - induces 

the same type of immunologic responses as do pollen extracts. 

It is not unreasonable to believe that hyposensitization is 

effective in perennial allergic rhinitis provided the stipu¬ 

lations are met. The adequacy of mold extracts has not been 

examined. House duft is e weak extract, probably because it 

contains only small amounts of mite antigen, while animal 

dander is a potent antigen, often causing systemic reactions. 

For these reasons decreased environmental exposure is stressed 
in the treatment of these perennial allergies, and in the 

case of animal dander hyposensitization is not ordinarily 
employed. 

•Bronchial asthma may be triggered by different 

mediators than rhinitis and may in addition be associated 
with an underlying autonomic defect; but when there is an 

allergic component to the asthma, it again shares with 

hayfever the immediate occurrence of symptoms following 

exposure, the immediate wheal and flare skin test, and evi¬ 

dence on leukocyte testing of IgE-medie ed histamine release. 

Treatment by hyposensitization has been employed in four 

controlled studies /16,18-20/ of bronchial asthma, two in 
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children and two in adults. In each case the response to 

specific treatment has beer significantly better than to the 

placebo injections. It is hoped that more controlled studies 

of the use of hyposensitization in bronchial asthma will be 

forthcoming. Until further data are available, the clinical 

impression of many allergists over many decades, supported 

by these iour controlled stidies, would appear to provide 

ample basis for the continued use <~f hyposensitization in 
bronchial asthma. 

•Not all patients with reagin-mediated respiratory 
allergy require hyposensitization. The most effective form 

of treatment of allergic disease is avoidance. This may 

significantly ameliorate allergic symptoms resulting from 

house dust and is usually the principal approach to the 
treatment of allergy to animal dander. 

Symptomatic treatment should be given a thorough trial. 
For patients with mild symptoms, or only brief seasonal 

allergic rhinitis, symptomatic treatment may be all that is 
required. 

When avoidance is not possible, and symptomatic treat¬ 

ment gives inadequate relief or causes distressing side- 

effects, hyposensitization should be considered. It is 

particularly appropriate when the patient has significant 

allergic symptoms which extend throughout a major portion 

of the year. We would be more prone to employ hyposensiti¬ 

zation if the patient had asthma as well as rhinitis. 

•Although no controlled studies are available, the 

mass of statistical data indicating protection for hymenop- 

tera-sensitive persons by hyposensitization is impressive. 

It is recommended that all persons having systemic reactions 

to hymenoptera stings be placed on therapy, and that this be 

continued once maintenance is reached at four to six-week 
intervals for an indefinite period of time. /38/ 

•There does not appear to be evidence for a reagin- 
mediated mechanism by which bacteria induce or aggravate 

asthma. Furthermore, nearly all controlled studies have 

failed to demonstrate improvement in patients with asthma 

treated with bacterial vaccine. Therefore, the use of bac¬ 

terial vaccine in the treatment of bronchial asthma is on 
an entirely empirical basis. 
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If catarrh is developing nothing is more appropriate for its suppression 

(provided always that there is no fever) than thrist endured for a considerable 

period. I have known many people entirely freed from catarrh by abstaining 
from drink for a period of three or four days. 

But if there is any suspicion of fever as indicated by the pulse, urine, or 

restlessness and heat of the body, let the body first be evacuated and then 
after a little time blood should be drawn... 

Finally if one wishes to prevent this evil altogether nothing is more useful 

as a precaution than to be well protected against external cold and make 

sure of proper perspiration, even (should the situation demand it) by 
moving to a hot and dry climate. 

From: Richard Lower 

DECATARRHIS, ¡672 
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