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T HE IMPOIZT~ISCE of host resistance to the devt~lopmont and spread of can- 
cerl, 2. :i has focused at,trntion on the immunologic responsiveness of cancer 

patients. Moreover, met,hods that would seek to utilize active immunization pro- 
cedures for the treatment or containment of cancer must, of necessity, be based 
on a knowledge that such patients have a caapahility of adequately responding 
to a primary or first antigenie exposure. Evidcnct~ for impaired capacity for 
the development of sensitivity- of the classical delayed or tuberculin variety has 
already been noted in an allied neoplast,ic condition, Hodgkin’s disease.4, ’ The 
present study was undertaken to test the ability of a diverse ~roul) ot’ cancer 

patients to develop the immediate type ol’ 11~l)crscnsitivit,~ to an almost uni- 
vcrsal skin scnsitizcr, ascaris. 

METHOD OF STUDY 

Twenty-one cancer patients* were given weekly intradermal injections ol 
0.1 cc. of an aqueous ascaris extract (1 mg.) ot: protein nitrogen per cubic 
centimeter), utilizing a method similar to t,hat dcseribed by I)avidson, Baron 
and Walzer,G Kailin, 1)avidson and Walzer,7. h and Kailin, Rossbach. and 
Walzer.” The degree of skin sensitivity inducctd was estimated quantitativeI>- 
by titrating simultaneously with 0.02 CC. intradermally of solutions of 0.01 mg., 
0.1 mg., and 1 mg. strengths of ascaris protein nitrogen per cubic centimeter. 
A scratch test with a glycerinated saline cst,ract of dried ascaris powder (1 :lO 
by volume and containing 30 mg. protein nitrogen per cubic centimeter) pre- 
ceded the intradermal tests and immunization by 20 minutes. If positive, onl> 
the 0.01 mg. per cubic centimrtcar strength of ascaris was then tested. C’ontrol 
sites for both the intradermal and scratch tests were included. 

The end point was arbitrarily selected as the development of it positive 
scratch test as well as a gradation of positivcl i1ltlYltl~~L+1llill tests to ttle 0.01, 0.1, 
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and 1 mg. strengths. Itesults within each dilution were graded from I t to 4-1 . 
( )IlC? pIUS consisted Of >LIl ill’Cil Of IX>-tll~II~:l aIld fYl(>ltlil~ at I?;lSt tlll*W times tllilt 

of the control, with each succeeding plus being two or three times larger t,han 

the preceding strength. IV&n the end point was achicvetl, the titrat,ion was 

repeated on a following week to further confirm the results. 

Tl~e tlevclopn~(~nt of skin rclactivity in thclsc C:II~W~ patients WAS coml>artttl 
wit II that 01’ atopic, nonatopio 1io11callc~‘ro1is, and 11OILCilllCc’1’OUS ~lspirili-sc~nsitivc 

paticarits. 

I mmcdiatc cutaneous hypersensitivity developed rapidly and to a high 

degree in ‘1 to I weeks of immunization in a group of 10 atopic patients (Fig. 1). 

Sono lnanifested evidence of dclayctl onset of reactivity I’ollowing an im- 

munixin% or testing injection. 

*+++ 
‘1: 

Scratch + 

Fig. 1. 

h group of 7 noncancerous, nonatopic patients, as well as 3 aspirin-sensitive 
asthmatic, nonatopic, noncancerous patients, required 4 to 7 weeks to attain a 
similar level of immediate reactivity (Fig. 2). Seven manifested a stage of 

dclaped onset of reactivity to an immunizing injection in the weeks before the 
onset of a high level of immediate cutaneous response. This delayed reactivity 
appeared in some initially as late as 48 to 96 hours after injections, with time 
of onset decreasing from 3 days to 1 hours in the ensuing weeks. Thereafter 
immediate skin reactivity appeared on testing. The delayed reactivity con- 

sisted of the delayed appearance of a pruritic, erythematous, and edematous 
arca at the site of testing, and was similar to the delayed reactivity to be de- 
scribed in many of the patients of the cancer group. This reactivity was diffi- 
cult to classify as being definitely cithcr of the classical delayed or immedia.tc 
variety, and may bc of a category not yet classified of an atypical immediate 
or para-delayed tppe of reaction. 
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The response of the 21 cancer patients can be divided into 2 distinct groups. 
The first consists of 5 patients who demonstrated minimal to moderate pre- 
&sting sensitivity to ascaris as evidenced by at least a 2-t to JL+ immediate re- 
action to the initial immunizing dose. These patients with presumptive cvi- 
dcnce of previous sensitivity rapidly recalled high levels of skin rcaetivit.>T 

i 
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within 1 to 2 weeks (Fig. 3). The other group of 16 cancer patients, being 
immunized on a primary basis, required 8 to 24 weeks to develop similar re- 
activity (Fig. 4). 

Twelve of these cancer patients required st,imulation with emulsified antigen 
in addition to their continuing weekly immunizations and titrations. This was 
given usually after 8 weeks of aqueous antigen alone had not materially stimu- 
lated a response. The emulsion consisted of 1.3 mp. of ascaris protein nit,rogen 
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in 1 cc. of a 2:l incomplete adjuvant* and was given deep into the subcu- 
taneous tissues or superficial muscle layers of the deltoid region. Although 
slow in appearing, the ultimate lcvcl of sensitivity achieved in these cancer 
patients was only somewhat less in dcgrec in most instances t.han in noncan- 
cerous patients. 

DISCUSSION 

Although the various groups tested were not matched, the atopic patients 
were sensitized to high levels of immediate rea.ctivity after only 2 to 4 weeks 
of immunization. Unlike the other groups primarily sensitized, no evidence of 
delayed onset of reactivity was noted, possibly because of the protective effect 
of the rapidly achieved high levels of skin sensitizing antibody associated with 
t,he immediate cutaneous reactivity. In this regard it is interesting to note that, 
early in the study, 2 cancer patients who had been given emulsified ascaris 
antigen deep in the deltoid region, without prior aqueous immunization, de- 
veloped, 16 days later, a marked firm arca of induration and tumescence at the 

r.-.. . . . . . 
1 2 3 4 5 

. . . . . . 
6 7 8 9 10 II 12 13 I4 15 16 11 I8 I9 20 21 2.2 23 24 25 

Weak of immunization unth ascaris 

Fig. 4. 

site of the injection that was warm to the touch and continued to enlarge in 
the ensuing weeks. It was associat,ed with a discrete but firm axillary adenop- 
athy on the side of the injection. No fluctuation or suppuration occurred and 
the process resolved slowly without need for antibiotics or surgical drainage. 
It maint,ained it,s firmness to palpation t,hroughout the 2 or 3 months it re- 
quired to resolve. h’o difficulty of this type was noted in any of the patients 
receiving emulsified antigen who had reccivcd, during the preceding weeks, 
aqueous immunizations. 

The delayed reactivity, in terms of time of onset that had been noted in 
many of the patients in both the nonatopic, noncancer group and the aspirin- 
sensitive, asthmatic intrinsic group, disappeared after 4 to 7 weeks when these 
patients had developed high levels of immediate cutaneous reactivity. 

*One part aqueous phase. 2 parts oil phase (oil phase consists of Arlacel-A. 1 part; 
Drakeol, 9 parts). 



Marked delay in onset, of reactivit,J-, initially beginning as long as -4 to ,i 
days after an immunization, was noted in most of t,hc cancer patients not 
initially sensitive to ascaris. However, the time of onsc% bccamc sliortclr with 
each immunization until, with the cstablixhment of’ high Ievcls of immcdiatc 
cutaneous reactivity, they disappeared. These cancer patients rclcltlircd X to 2-i 
weeks to reach relatively high levels ot’ kmwdiate wactivity. II should 1~ 
pointed out further that, the delayed reactivity noted was not assocGtctc1 with 
either necrosis, suppuration, or vrsiculntion but rather with marked pruritic., 
erythematous, and CdernatouS lesions at the test sit(:s, wtrosc~ size and intensit> 
of reaction va,ried directI>- with the strength ol’ the ttrst solution, Thc?ir l-C!- 
actions, although difficult to categorize, seemed most probably due to ttlch dclayctl 
appearance of the immediate type of tr?-l,c’~sc~risitivit~ rather 6han the (~laxsical 
delayed hypersensitivity. However, an il Iternat ircl csists that this represents 
a stage of delayed or para-delayed tl!-l)c’~scrrsit,ivit\-. Serial testing of sera 
obtained frorn the cancer patients during both the phases of dclaycd and later 
irnrncdiate rclactivitJ- failed to reveal pr(lc4pitirrs, oittrcr by the ClilSSiCal ring 
test or by gel diffusion studies, although passive trarwfer of 3 of such scr*iL tried 
was successful. 

The observation that tlrcl group 01’ cancer p;lticrrts who exhibited prcl-csist- 
ing ascaris sensitivity were able to rapidly recall high levels of cutancons rc- 
activit,y with I or 2 weeks compared to the> slow rcsponsc in those primarily 
immunized, raises the speculation that response to a primary immunization or 
new antigen is impaired or slow in canc(~r patients, whereas Sccorrtlirr*J- rccatl 
of sensitivity is not apparently irnpaircd. 

SURIRL\RY 

1. Rapid cutaneous rcactivit,y to ascaris can be induced in atopic patients 
(2 to 4 weeks) and in a somewhat longer time in noncancerous, nonatopic and, 
also, aspirin-sensitive patients (4 to 7 wclcks1. 

2. The capacity of non-ascaris scnsitivc cancer patients to drvelop inr- 
rntldiatc crrtarr<~orrs reactivit,y to ascaris is impaircld or slow in apptlaring, al- 
though this can be induced after 8 to 2-L woks ol’ immunization. 

3. (lancer patients with presumpt,ivcl evidence ot’ existing, though weak, 
ascaris sensitivity rapidly rclcalled in 1 or 2 weeks high lcvcls of cutaneous 
reactivity, suggesting that, in this group, recall or sccondaq- immunization is 
apparently unirnpaircd. 

4. A stage of delayed reactivity, in terms of time of onset after test in- 
jection, frequently preceded the onset of immediate cutaneous rcactivit.v in 
many of the carrccr patient,s being primarily immunized and also in the non- 
atopic, noncancerous, and aspirin-sensitive group 0E patients. 

5. The observations noted do not permit a decision as to whether they 
point to a pre-existing immunologic defect in the pre-cancerous patient, or an 
alteration in the immunologic response bclcause of the establishment of the Carl- 
cerous state. 
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