
A double-blind study of the comparative 
incidence of malignancy and allergy 
William D. McKee, X.D.,” Charles il. Arnold, M.D.,“” and 
Michael D. Perlman,““” Palo Alto and Stanford, Calif. 

Four hundred and three prcoperatice patients were qucsti.oncd as to past or present 
allergic symptoms. One hundred and four patients in this group were subseqeuntly 
shown to have malignancy. There was no significant difference in the incidence of 
seasonal or possible aller,gic symptoms in those pa.tients with cancer as compared 
with those with no cancer. In the allergic group, no significant difference was found 
in the intensity of allergic symploms in cancer pa,tients and the intensity of allergic 
symptoms in noncancer patients. The incidence of allergic symptoms was similar in 
patients with localized cancer u,hen compard to those with inzdsive malignancy. Tht 
incidence of report& alkrgy was less in the older age patients, but this did not afled 
the present study 0,s there was a similar incidence of allergy in cancer patients 
compared to nonoancer patients at each age level. 

R enewed interest has developed in recent years in immunological factors 
which play a role in the development and progression of malignancy. It has been 
shown that tumors may be rejected in a manner similar to homotransplantation 
reactions’, 2 and that tumors may have cancer-specific antigens.2-6 In the host’s 
response t.o malignancy, the ability to detect and respond immunologically in an 
adequate fashion is important. Failure to respond adequately may account for 
the enhanced tendency to develop malignancy in certain animal strains and 
human families. This may also be true of individuals wit,h multiple tumors. The 
reverse situation may be postulated to take place in animals or individuals who 
arc resistant to the development of malignancy. If so, is there a method for 
detecting cancer prone and resistant individuals? Atopic individuals represent 
a group which has an enhanced capacity to form reaginic antibody to environ- 
mental antigens, and they may also respond immunologically in a different 
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manner to tumors7 The incidence of malignancy in allergic patients compared to 
that in nonallergic patients is the subject of this paper. 

METHOD OF STUDY 

Over the period of one year, 403 preoperative surgical patients of the Palo 
Alto Medical Clinic were questioned as to any past or present symptoms which 
might be considered allergic. The questioning was done by the same research- 
oriented medical student in the hospital on the evening prior to operation. 
Patients having emergency and outpatient surgery were excluded as well as 
patients having operative procedures in which malignancy was rarely found, as 
demonstrated by review of the previous year’s pathology reports. Excluded in 
the la.tter group were cholecystectomies, appendectomies, and hysterectomies. 
By this approach many factors which might have affected the questionnaire 
results were standardized. These included: interview of patients during similar 
periods of stress, use of a standard questionnaire asked by the same person, and 
most importantly, neither the patient nor the medical student knew if the 
subsequent operative procedure would reveal cancer. The patient’s tissue 
diagnosis was obtained approximately one month later from the pathology report. 
Those patients having cancer were then divided into those with localized malig- 
nancy and those in whom cancer showed tissue invasion or metastasis. 

The allergy questionnaire indicated those patients with past or present seasonal 
hay fever or asthma and the degree of symptoms. It also indicated those patients 
with symptoms which may or may not be due to allergic factors. This group 
includes chronic rhinitis and asthma, urticaria, eczema, and possible food allergy. 
The remaining questionnaires indicated those patients with no complaints con- 
sidered allergic. Only those patients with seasonal rhinitis or asthma were con- 
sidered as proven atopic. 

RESULTS 

A tabulation of the 403 patients in this study showed that 104 patients had 
cancer and 299 had no’ evidence of malignancy (Table IA). Fifty-nine patients 
gave a history of seasonal allergy and 213 patients gave no evidence of allergy 
by history. There was a total of 131 patients with symptoms which were con- 
sidered possibly allergic. 

Of the 59 patients with seasonal allergy, 23.7 per cent had cancer at operation 
as compared with a, finding of 25.4 per cent ca.ncer in the group with no history 
of allergy (Table IA). Of the 104 proven cancer pa#tients#, 13.4 per cent gave a 
history of seasonal allergy as compared to 15.0 per cent of the noncancer group 
( Table IB ) . 

The degree of seasonal allergic symptoms and the decrease or loss of these 
symptoms in the last 10 years is shown in Table II. Twenty-one per cent (14 per 
cent plus 7 per cent) of the cancer patients had a decrease or loss of seasonal 
symptoms in the past 10 years. This is similar to 18 per cent (9 per cent plus 9 
per cent) in the noncancer group. Severe to moderately severe seasonal symp- 
toms were noted in the questio’nnaire of 14 per cent of the cancer patients and 
29 per cent of the noncancer patients. 



Table IB 

PaCents with 
Cancer 

Patients without 
cancer 

So. with srasonal No. with possible No. with no 
allergy allergy aZZergy Total 

14 (13.4%) 36 (34.6%) 54 (52.0% j 104 

45 (15.0%*) 95 (3l.‘;c,%) 159 (53.3%) 299 

Table II. Change or degree of aller{gic sywlptoms in cancer rind noncuncer patients 

A’o. with cancer Xo. without cancel Total 
Seasonal allergy disappeared last 

.lO years 1 (7%,) 
Hcasonal allergy decreased last 

4 (9%) 5 (9%) 

10 years 2 (14% 
Seasonal allergy minimal but not 

4 (9%) 6 (lO%j 

decreased in last 10 years 
Seasonal allergy moderate to severe 

9 (65%) 24 (53%) 33 (56rl,j 

last 10 years 2 (14%) 13 (29%) 15 (25%) 

Total 34 (loom 45 (100%) 59 (100%) 

Cancer patimts 
Those with seasonal allergy 
Possible allergy 
Those with no evidence of allergy 

Cancer with 
metastasis Localized cancer Total 
8 (57%) 6 (43%) 14 (100%) 

20 (56%) 16 (44%) 36 (100%) 
32 (59%) 2% (41%) 54 (100%) 

Table IV. Location of malignamy in the cance,r group 

No. with seasonal 
Location of cancers allergy No. withmt allergy Total 

Respiratory 
i 

3 
Breast 25 3; 
Digestive 2 32 34 
Urinary 2 16 1X Lymphoma 5 - 

Genital 4 : 
Other 3 5 8 

Total 14 90 104 
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The extent of malignancy in seasonal allergic and nonallergic patients is 
indicated in Table III. Fifty-seven per cent of seasonally allergic patients had 
invasive cancer osr cancer with metastasis as compared to 59 per cent of those 
with no allergy. Forty-three per cent of seasonally allergic patients had localized 
malignancy as compared to 41 per cent of the nonallergic group. 

Table IV shows the area of malignant involvement in patients with seasonal 
allergy and those with no seasonal symptoms, but the numbers are too small 
to be of much value for comparative studies. Most of the operations involved 
the breast, digestive, or urinary systems. 

Patients were also grouped by age, and in each age group comparisons of 
those with and without ca,ncer and allergic symptoms were tabulated (Fig. 1). 
An increasing percentage of patients in the older age groups had cancer, but 
the proportion of those in each age group with seasonal allergy did not vary 
significantly between the cancer a,nd noncanccr patients. The older age group 
(71 to 100 years) did no’t report as much seasonal or possible allergic symptoms 
as did the younger age groups. 

STATISTICAL EVALUATION 

Statistical analyses were performed on the data appearing in Tables IA, II, 
and III, and in each of the four age groups of Fig. 1. In each case the data 
take the form of a two-way contingency table. It was not appropriate, however, 
to carry out the standard chi square test for independence of the two classifica- 
tions. Instead, a modification of the Wilcoxon 2 sample test was used. (See 
C;oldstein,8 pp. 114, 115. The formula for X* on page 115 is incorrect, due to 
the presence of ties. For the correct formula, see Armitage,g p. 382.) To explain 
this choice consider, for example, Table IA. Here the 403 patients studied were 
grouped according to two classifications-the presence or absence of cancer, and 

m SEASONAL ALLERGY c] POSSIBLE ALLERGY m NO ALLERGY 

GROkjP I 

IAGE ZOO-SOYRSI 

GROUP 1 

(AGE 51-60 YRS) 

GROUP m 

(AGE 61-70 YRSI 

GROUP IE 

(~GE71-100yRs) 

W N T W N T W N T W N T 

IG 136 154 19 56 75 23 46 71 44 59 103 

TOTAL PATIENTS 

Fig. 1 
Allergic symptoms in cancer and noncancer patients in different age groups. W, patients with 
cancer; N, patients with no cancer; T, total patients. 



the presence, absence? 01’ possibility of allwgy. \Vc wish to clctc~rniine wllcdlc~t* 

or not the two classifications may bc regarded as intlepc~ndent. If t.hry :IYO 
independent, then the probability P, Illat a s~~asorially all(~rgic~ l);ltic>tLt, IlilS 
cancer, t,hc probability P, that a “possible allergic” patient has cancer, and 
the probabilit- P, that, a no~nallcrgic patient has cancer, arc equal. If the two 
classifications are dependent, then I?,, P,, and P, arc not (~~u;ll, but wc call 
conclude more than this because there is a natural ordering associated with 
the three allergy cat,egories. That is, since the members of the “possible al- 
lergic” group exhibit border-line or questionable allergic symptoms, it is nat- 
ural to co’nsider this ca.tegory a,s intermediate, lying (‘between” the allergic and 
nonallergic groups. Therefore, if the two classifications are dependent, not only 
are I’,, P,, and P, unequal, but also we in fact expect one of the following two 
orderings to hold : P,<P,<P, or P,>P,>P,. The st,andard chi square test is 
designed to detect any lack of unequality among I?,, P,, and P,, while the modi- 
tied Wilcoxon test is specifically designed to detect inequality taking the form 
of one of the two orderings girrn above. Thus in this example of “ordered 
alternatives,” the Wilcoxon test is substantially rnore powerful than the chi 
square test in detecting dependence bet,ween the two classifications. An important 
implication of this fact is that to attain the same power (i.e., the same prob- 
ability of detecting dependence) one can use a smaller sample size with the 
modified Wilcoxon test t,han with the chi square test. 

The main results of the study are summarized in Table IA. Particular at- 
tention was given to the det,ection of alternatives of the form P,<P,<P,, be- 
cause it has been suggested in another paper’ that the incidence of cancer is 
lower in allergic patients than in nonallergic patients. Analysis of the data 
by the method described above revealed no significant relationship between 
cancer and allergy in the population studied. A one-sided significance level 
of 0.52 was obtained. Spproximate power calculations showed that this stud57 
possessed a 71 per cent chance of detecting a deviation from independence sue11 

as that reported by Fisherman,’ if such a deviation actually existed. In order 
for the study to have had a 95 per cent chance of detecting such a deviatio’n if 
it, existed, approximately 1,000 patients would hare been needed, or 255 times 
thr 403 actually examined. 

Each of the four age groups appearing in Fig. 1 was also analyzed by this 
method. None of the age groups exhibited a statistically significant deviation 
from independence. Groups I, II, 111, and IV yielded two-sided significance 
levels of 0.50, 0.68, 0.28, and O&4, respect,ively. Only Group IV, the oldest group 
of patients, showed a deviation in dire.ctio’n consistent with Fisherman’s’ hypoth- 
esis, and this deviation was quite insignificant,. 

Finally, Tables II and III were analyzed in the same tnanner and also 
showed no significant effects, yielding two-sided significance levels of 0.38 and 
0.94, respectively. 

DISCUSSION 

The increased incidence of malignancy in certain animal strains and human 
families has been well documented. 10-12 It is generally believed that most ma- 
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lignancy has cancer-specific antigens which may be recognized as “nonself” by 
the host. If these antigens stimulate sufficient cellular or lytic antibodies, regres- 
sion or disappearance of the tumor may occur. However, if nonlytic antibodies 
are produced, they may bind tumor antigen and block the other antibodies’ 
action. The result is enhancement of tumor growth.13 

One mechanism for the increased incidence of malignancy in certain animals 
and humans could be the failure of the host’s immunological mechanism to reject 
cancer at the onset. This failure could occur at several locations in the im- 
munological response: (1) the failure of the host to recognize the tumor as 
foreign and make an antibody response. (2) If the tumor had weak antigens 
and rapid growth, a state of immunological paralysis could result. (3) The 
host’s antibody response was weak, again resulting in immunological paralysis. 
(4) The antibody response to the tumor is of the type to produce enhancement. 
Therefore, either diminished or excessive antibody response of certain types 
could account for this phenomenon. 

Atopic individuals are unusual in their ability to produce reaginic antibody. 
This capacity may be the result of the handling of antigen by the mucous mem- 
brane rather than different immunological capacity to make reaginic anti- 
body.14, I6 Most individuals are capable of developing this type of antibody if 
a potent antigen is given intracutaneously a sufficient number of times.lGl I7 
However, there are conflicting reports as to whether allergic individuals respond 
to intradermal injections at the same rate or faster than nonallergic indi- 
viduals.‘4, I8 Increased organ-specific autoantibody production19 and increased 
antibody response to orally ingested antigen9 in reaginic individuals has been 
documented. It has also been written that persons with malignancy have a lesser 
history of previous atopy than normal individuals.7 The inference was made 
that atopic individuals have an increased immunological protection from ma- 
lignancy. However, the present study fails to substantiate a significant differ- 
ence in the incidence of malignancy between atopic and nonatopic individuals. 

There appeared to be no significant difference in the percentage of patients 
having a decrease or loss of allergic symptoms between the cancer and noncancer 
group. Therefore, a change in intensity of allergic symptoms does not appear to 
alter the patient’s future chance of developing malignancy. 

There was also no significant diff’erence in the per cent of patients with or 
without allergy when comparing the localized cancer group with the group with 
invasive cancer. Thus, this study did not supply evidence to support the idea 
that cancer is less extensive in patients with allergic symptoms. 

The fact tha,t most of the malignancy involved breast, digestive, and urinary 
systems was of value in a double-blind study of this type. The is true, because 
it is difficult to predict malignant involvement of these areas prior to surgery. 

The high percentage of patients with cancer in the older age groups as found 
in this study is to be expected. A higher percentage of allergic symptoms would 
be expected in the older age groups beca,use of the cumulative effect of past 
and present symptoms. The finding that the group of patients over age 70 
had relatively fewer individuals with past or present seasonal allergy or possi- 
ble allergic symptoms was unexpected. Two possible explanations for this finding 



Illtl,v bc gi\-vi1. l’liis age’ ~1’0llf) III;~J- II:I\.(~ Ililt S>~lll[)tOl~~S ?-6’211’S iIg0. I)111 clicl 1101 

I<IlOW tllc diagnosis, aS ~Pll(‘l’ill kllOn~l(lclg(~ of allergic cliseases at tll;rt filjlca LViIS 

limited. It is also possible that this gwup had less Int’nlo~y of I,ast syr1pt01ns 

cor11palTd to ~-0ungcr age 1 groups. This tlccrwsc in rc:ported alle.rg?- in the elderI> 
may account. for much of the low incidence of allergy in cancer patients rc- 
ported in another paper.’ That paper used orthopedic patients as a control 
group, which ma.;v well have been a younger population group than the cancer 
~‘oup. Another possible cause for difference was that that study was done in a h 
retrospective manner rather than the prospective, double-blind fashion of our 
study. 

The incidence of allergy in this study was less than that reported in a survey 
of 1,000 patients in this area. 21 Again the difference in allergy reported may bc 
that we are dealing with different age groups. In addition, studies of college 
studentsZ2’ 23 in other regions show a higher incidence of allergy than in this 
st,nd,v, perhaps due to the fact that the:7 represent younger, more alert, and 
more knowledgable population groups. 

SUMMARY 

This double-blind study failed to demonstrate a significant difference in the 
incidence of maligancp in atopic and nonatopic individuals. This information 
may be valuable for two reasons. First, the risk of cancer in allergic patients 
is not sufficiently lower to influence the clinical evaluation of suspicious symp- 
toms. Second, the chance of discovering any fundamental information on tumor 
rejection in laboratory experiments now seems remote (relative to the atopic 
state). 

In the allergic group, \ve found no significaat difference in t,hc intensity of 
allergic symptoms in cancer patients and the intensity of allergic symptoms in 
noncancer patients. 

The per cent of patients with allergy was no different in the group with 
invasive cancer than in the group with localized malignancy. 

Patients past the age of 70 years reported less past and present allergic 
symptoms than younger age groups. Nevertheless, there was no significant dif- 
ference in the incidence of malignanc,v in atopic and nonatopic individuals at 
any age level. 

The authors wish to thank Kai Habrr at Stanford Medical School for his assistancr in 
administering t,hr allergy questionnaires in this study. 

REFERENCES 

1. Kaliss, N.: The Transplanted Tumor as a Research Tool in Cancer immunology, Cancer 
Res. 21: 1203, 1961. 

2. Grace, J. T., Jr., and Kaudo, T. : Investigations of Host Resistance in Cancer Patients, 
Ann. Surg. 148: 633, 1958. 

3. Graham, J. B., and Graham, R. M.: Antibodies Elicited by Cancer in Patients, Cancel 
8: 409, 1955. 

4. Sadler, S. H., and Moore, G. F.: Autotransplantation of Human Cancer, J. A. M. A. 191: 
105, 1965. 

5. Boyse, E. A.: 
1963. 

immune Responses to Experimental Turnours, Guy’s Hosp. Rep. 112: 433, 

6. Itoh, T., and Southam, C. M.: Isoantibodies to Human Cancer Cells in Healthy Recipients 
Cancer Homotransplants, J. Immunol. 91: 469, 1963. 



Volume 39 
Number 5 

Malignancy and allergy 301 

7. 

8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 
17. 

18. 

19. 

20. 

21. 
22. 

23. 

Fisherman, E. W.: 
74, 1960. 

Does the Allergic Diathesis Influence Malignancy? J. ALLERGY 31: 

Goldstein, A.: Biostatistics, New York, 1964, The Macmillan Company. 
Armitage, P. : 
375, 1955. 

Tests for Linear Trends in Proportions and Frequencies, Biometrics 11: 

Crittenden, L. B., and Okazaki, W.: Genetic Influence of the Rs Locus on Susceptibility 
to Avian Tumor Viruses. I. Neoplasms Induced by RPL 12 and Three Strains of Rous 
Sarcoma Virus, J. Nat. Cancer Inst. 35: 857, 1965. 
Oliver, C. P.: Studies on Human Cancer Families, Ann. Ne\v York Acad. SC. 71: 1198, 
1958. 
Lynch, H. T., Shaw, M. W., Magnuson, C. W., Larsen, A. L., and Krush, A. J.: Hereditary 
Factors in Cancer-Study of Two Large Midwestern Kindreds, Arch. lnternat. Med. 117: 
206. 1966. 
Kabss, N.: Immunological Enhancement and Inhibition of Tumor Growth : Relationship 
to Various Immunological Mechanisms, Fed. Proc. 24: 1024, 1965. 
Salvaggio, J. E., Cavanaugh, J. J., and Lowell, F. C.: A Comparison of the Immunologic 
Responses of Normal and Atopic Individuals to Intranasally Administered Antigen, J. 
ALLERGY 35: 62. 1964. 
Salvaggio, J. E:, and Leskowitz, S.: A Comparison of the Immunologic Responses of 
Normal and Atopic Individuals to Parenterally Injected Alum Precipitated Antigen, 
Internat. Arch. Allergy 26: 264, 1965. 
Brunner, M.: Active Sensitization in Human Beings, J. ALLERGI 5: 257, 1934. 
Davidson, A. G., Baron, B., and Walzer, M.: Factors Influencing Reagin Formation in 
Experimental Human Sensitization to Ascaris lumbricalcs Antiven : Influence of Chrome 
Infection (Tuberculosis) on Rate of Sensitization, J. ALLERGY 78: '359, 194$1 
Fisherman, E. W.: Induction of Immediate Cutaneous R,eactivity to an Antigen (Ascaris) 
in Cancerous and Noncancerous Individuals, J. ALLERGY 33: 12, 1962. 
Serafini, U. : Organ-Specific Autoantibodies in Reagin-Containing Sera From Allergic 
Patients. Lancet 2: 821. 1965. 
Barrick,‘R. H., and Far;, R. S. : The Increased Incidence of Circulating Anti-Beef Albumin 
in the Sera of Allergic Persons and Some Comments Regarding the Possible Significance 
of This Occurrence, J. ALLERGY 36: 374, 1965. 
McKee, W. D.: The Prevalence and Inheritance of Allergy, J. ALLERGY 38: 226, 1966. 
Jimenez, B. : A Survey of Sensitization in Students of the University of Michigan, J. 
Michigan Sot. 33: 310, 1934. 
Van Arsdel, P. P., Jr., and Motulsky, A. G.: Frequency and Hereditability of Asthma 
and Allergic Rhinitis in College Students, Acta genet. 9: 101, 1959. 


