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ROUTINE PATCH TESTING V* 

Correlotions of Reoctions to the Site of Dermotitis ond the History of the Patient 
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GUNNAR H0VDING, VEIKKO PIRILÄ AND ERIK SKOG 

The Scandinavian Committee for Standardi
zation of Patch Testing was established in 
1962 with the aim of selecting a number 
of substances suitable for a standard patch 
test series in the Nordic countries (2). In 
previous papers the Committee has de
scribed thc study, which compriscd sub
stances applied with identical patch testing 
techniques (3, 4, 5). Pooling of the results 
indicated that although the incidence of 
reactions to the individual substances varies, 
the twenty most common allergens were 
the same in Denmark, Finland, Norway and 
Sweden. 

The incidcnce of sensitivity to somc sub
stances, such as chromium, neomycin and 
turpentinc, showed, however, considcrable 
variation from onc hospital lo anothcr. 
Such diffcrences might reflect unlike aller
gcnic environments, but they might also be 
dependcnt on the selection of patients. It 
soon became apparent that the differences 
in the sensitivity established among male 
and femalc patients at one hospital were 
greater than differences in total results be
tween the individual countries. In addition 
to sex, other factors, such as the age of the 
patients, and the types and prcvailing lo
calization of dermatitis also influence the 
results of standard patch tests in different 
series of patients tested. 

' Beiersdorf, Hamburg, Wcst-Germany. 

In thc present study we have extcnded 
our previous work by including an analysis 
of the clinical relevance of the positive re
actions and the occurrence of multiplc sen
sitivities. At the same time, however, the 
material serves to illustrate the extcnt of 
important differences in the selection of 
patients for testing, which may account for 
some of the differences in the incidence of 
sensitivities previously reported. 

Material ond Methods 

The study comprised 1027 consecutive pa
tients seen <luring the same period of time 
at the five participating hospitals. As de
scribcd in previous papers the indications 
for patch tc�ting t..liffcr slightly from onc 
hos pi tal to the other. 

On the basis of previous studies the six 
substances which most commonly gave 
positive reactions were included in the pres
ent study (Table 1). "Aluminium" test 
(Fregert) (6) was used for test patches, 
Leucoplast®' adhesive tape for fixation of 
patch tests at the upper back. The patches 
wcre left for 48 hours, and the reactions 
were read at removal and one day later. 

The routine series used at the various 
clinics differed in details but had the same 
basic substanccs (5). The test results with 

• Fifth report by thc Scandinavian Committe e for Standardization of Routine Patch Testing.
Chairman of the committee: Bertil Magnusson, M.D.
Allmänna sjukhuset, 214 01 Malmö, Sweden.
This study was supportcd by "Edvard Welandcrs Stiftelse", Stockholm, Swcden, ''Fonden til
Lregevidenskabens Fremme" and NS Olicmöllen, Copenhagen, Oenmark.
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Table 1. Distribution (%) of the test results with the six most common allergens according 10 

sex of the patient. 1027 patients tesred at f ive hospitals 

418 males 6og ftmales 

Meon (%) 

Potassium dichromate 10 
(0.5 O/o aqueous) 
Nickel sulphate 4 
( 5 0/o aqueous) 
Formaldehyde 4 
(2 0/o aqueous) 
p-Phcnylenediamine 5 
(2 0/o in petrolatum)
Balsam of Peru 9 
(25 0/o in petrolatum)
Neomycin sulphate 4 
(40 0/o in petrolatum)

Range ( •�) Mcan (%) 

7-12 2 

1-6 8 

o-8 5 

2-9 7 

4-24 12 

1-8 4 

Range l %) 

1-3

4-10

3-10

2-10

5-22

0-1 I 

Tablc 2. Summary of f actors which might infl11e11ce rhe incidence of rourine 

patch test reactions 

◄ 18 "!•les 6og female, 

I-kan (0.) 
R•11�• (00) l\ongc (0(,) 

Sex 41 
Domestic work only 
Atopic dermatiris 8 
Sitc of d�rmatitis 

Hand 66 
Foot 20 
Lower leg 20 
Other sitc 42 

six of these ( dichromate, nickel sulphate, 
formaldehydc, p-phenylenediamine, balsam 
of Peru and neomycin sulphate) and same 
clinical data were noted on a special form 
(Fig. r). In order to detcrmine the total 
number of patients with positive reactions, 
the results of other patch tests wcre also 
marked on the form. Multiple sensitivity 
was marked if a reaction to two substances, 
not known to cross-sensitize, was found. 

For collation of the data and determina
tion of correlations a Card sorter IBM 83, 
Collator IBM 88 and an Accounting Machjne 
TBM 444 were used. • 

,n 5 
hosp11als 

Mean (0
0) in 5 

hospitals 

31-58 59 42-69
0-2 38 26-53
4-12 8 4-15

54-79 57 2o-69 
10-29 9 6-11
14-24 15 8-30
35-58 44 33-64

Results 

The results of patch testing with the small 
series confirmed previous findings that 
balsam of Peru was the most common al
lergen in the total series and among the 
femalcs, but surpassed by chromium sen
sitivity among the males (Table 1). 

Tablc 2 gives a summary of factors ex
pected to have an influence on sensitivitics 
found in a particular hospital. 59 per cent 
of the total material werc females and 38 % 
of the females had domestic work only. 

The difference in thc incidence of hand 
dermatitis may determine some of the dif-

' The Data C�nter, County Council, Lund, Sweden. 
37- 337-5619. Acrn Derm. 49: 6 
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Name: Serial No.: 00000 
Record No.: Datc of birth: 00 00 00 
Hospital: Bergen= 1, Gothenburg = 2, Copenhagcn- 3, Lund� 4, Stockholm= 5 0 
Sex: (male= 1, female=:2) 0 
Domestic work only: (yes- 1, no = 2) 0 
Atopic dermatitis: (yes = ,, no- 2) 

0 

Localization 

Test reaction: (Positive= 1, negative=o) 

Connection of test-reactions to present dermatitis 
(No=o, yes- 1) 

Iland 
Foot 
Lower leg 
Other sites 

Dichromate 
Nickel sulphate 
Formaldehyde 
p-Phenylenediamine
Balsam of Peru
Neomycin sulphate

Dichromatc 
Nickel sulphate 
Formaldehyde 
p-Pheny lenediami ne
Balsam of Peru
Neomycin sulphate

Reaction to other substance(s); (Pos. - 1 1 neg.= o) in the routine rrst series uscd 
Reaction ta other substancc(s}; (Pos. - r, neg.= o) not in the routine test series 
Multiple sensitivities (yes-= 11 no = o) 

Fig. 1. Form used for case notes. 
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Fig. 2. Age and sex distribution in five hospitals. 
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Table 3. Percenrage of po�i1ivc parcl, resr nac
tions considered relevant to tlie present out
break af dermarith ( 1027 parienrs at f ive 

fercnces in thc incidencc of pos1t:1ve reac
tions found at the various hospitals. Dermatitis of the hands was more frequent among males than among fcmales. lw,pitals) 

Test ;u bsto ncc ,p8 009 mal�s fcmales 
Potassium dichromate 81 61 

The age distribution varied greatly (Fig. 2). Patients over 70 did not appear in the Stockholm material but wcre very common in Gothenburg. The age distribution showed no particular trend in men. In Bergen, Copenhagen and Lund fcw women between 25 and 45 were rcferrcd to the contact clinic. 

Nickel sulphate 64 go Formaldehyde 40 77 p-Phenylrnediaminc 26 68 Balsam nF Peru 56 59 Neomycin sulphate 93 89 

"' 
., 
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� ·a.g 0 

Cl <

Table 4. Correlatio11s of liistory, examination at1d patc/1 test results in 609 females 
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The relevance of test reactions differs considerably between the substances and with the same substance between the sexes (Table 3). The Corrclation Tables 4 and s summarize the results of the whole study. 

Contacl Sensilivilies in Domeslic Workers 
The most frequent sensitivities found among those doing solely housework werc balsam of Peru (14 %), nickel (10 %) and PPD (8 0/o). These pcrcentages among all fe-

AC1A D[RMATO•VCNERLOLOGICA 

males werc 12 %, 8 0/o and 6 %. respectively. Although sensitivity to chromium has prcviously been associatcd with housework (r, 7), chromium sensitivity was rare (2%) among those in housework only as well as in the total female material (3 %). 
Atopic Dermatitis-Conlact Sensilivity 
Some authors state that false positive reactions to metals are common in patients with atopic dermatitis. In the present material, 

Table 5. Correlations of liistory, examination and parc/1 resr resulrs in 418 males 
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Table 6. !11cide11ce of positive reactions to rnbstances other rhan the six i11cluded in r/ie study 

and incidence of sensitiviry to several s11bsrances not cl1emically relared 

(i.e. multiple sensitivities) 

Substances in routine test series 

Substances not in the routinc test series 
Multiple scnsitivities 

however, reactions to nickel and chromate 
wcre uncornrnon both in men and womcn 

with past or present atopic dermatitis. 
Among the 63 atopic femalcs, one had a 
relevant positive reaction to nickel. Chro
mate sensitivity was found in none of 63 
women, and in two of 35 men. In only one 
of the two cases could clinical relcvance be 
found. In view of the repeatcd discussions 
of the frcquency of sensitivity to neornycin 
among atopics, it is noteworthy that nonc 
of the 63 females and on1y one of the 35 
males had positive reactions to it. 

Correlotions of Reoctions to Certain Test 

Substance lo Site of Dermotitis 

Sensitivity to balsam of Peru was the most 
frcquent sensitivity in eczema of the legs, 
both relatively and absolutely among wom
en, but relatively only among men. Sensi
tivi ty to the other topical remedy, neo
mycin, was also seen most often in cases 
with leg eczema. PPD sensitivity was most 
often seen in cases of foot eczema, bcing 

the most frequent allergen in female cases 
with eczema in the fect, and cxceeded only 

by dichromate sensitivity among men. 

Relevance of Test Reactions 

The proportion of test reactions considercd 
to be relevant varied considerably, because 
its evaluation is subjcctive and based on an 
agreement between the patient and the ex
aminer. The relevance of nickel scnsitivity 
varies, depending on the importance paid 
to manual nickel contact by the examiner. 
In women, nickel reactions were considered 
to be relevant in a high proportion of cases. 
Formaldehyde sensitivity was rarcly found 

418 malc, 

Mean (0;,)

27 
13 

22 

8-39 

7-18
14-34

6og female, 

Ronge (%) 

to be relevant in rnales, hut common1y in 
females. PPD sensitivity was relevant in 
26 per cent of men and 67 per cent of 
femalcs. The relevance was frequently 
found only in female cases with leg ec
zcma. Sensitivity to balsam of Peru may 
often be considered relevant if taken to 
comprise all perfomes hut rarcly if these are 
excluded. 

Multiple Sensitivities 

Multiple sensitivities were found on an 
avcrage in 22 per cent of men and 25 per 
cent of women (Tables 4, 5

1 
6, Fig. 3). It 

was at about the same leve! in cases with 
localization other than legs. In leg eczema 
multiple sensitivity was found in 46 0/o af 
fcmales and in 26 0/o of the males. 

Comments 

In previous papers we have shown that, 
e.g. the sex distribution of the patients 
tested is decislve for the resuhs of standard 
patch testing (4

1 
5). Consequently, it is im

possible to campare incidence of sensitivi
ties based on total figures collected at a 
hospital un1ess a number of factors are 
taken into account. The range of differ
cnces in the age and sex of thc patients 
seen and of the localization of dermatitis 
appears from the present study. It was 
realized in advance that the number of the 
patients included in the study would be too 
small to permit definite conclusions as to 
the influence of the factors mentioned on 
the typc of sensitivities prevalent in the 
area. Still certain conclusions may be drawn. 

The pcrcentage of patients with different 
localizations of eczema varies greatly from 
one hospital to another. Sensitivity to local 
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BERGEN GOTHENBURGH COPENHAGEN LUND STOCKHOLM 
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Fig. 3. Incidence and coincidence (hatched area) of hand dcrmatitis (upper circlc) and mul• 
tiple scnsitivities (lower circle). The area represents the p rcencage of the total number of 

patients tcsted in cach sex. 

therapeutics is particularly common in ec
zema of the legs. Thus thc incidence of 
scnsitivity to balsam of Peru and to nco
mycin in a particular hospital must to a 

large extent be decided by the number of 

patients with leg eczema tested. The same 
factor tends to increase the incidcnce of 
multiple sensitivities, and indicates that thc 
high incidencc observcd in Gothenburg 
among cases with eczema othcr than on 
the hands (Fig, 3) may be due to extensive 
testing of women with eczema of the leg at 
that particttlar clinic. 

Neomycin elsewherc reported to be a 
common allergen in atopics was significant

ly lower in atopics than in other patients. 
Only one of the 98 atopic patients had a 
positive reaction to neomycin. 

SUMMARY 

In an earlier study at six Nordic contact 
allergy clinics regional differences in the 
frcquency of positive skin reactions to cer
tain substances were noted. They could 
partly be explained by differences in the 
categories of the patients tested at thc vari
ous clinics. The aim of the present study 
was to illustrate the influence of certain 
factors, such as sex, age and type and lo
calization of eczema upon the results of 
patch tests. 

The material comprised 1027 consccutive 

patients scen <luring the same period of 
time at the five clinics participating in thc 
study. Results with potassium dichromate, 

nickel sulphate, formaldehyde, p-phenylene

diamine, balsam of Peru and neomycin sul

phate werc primarily analyzcd, but reac
tions to a larger standard test series, clinical 
relcvance of the reactions and occurrencc 
of multiple sensitivities were also taken into 
consideration. The results illustratc thc dif
ferences in the patient materials in various 
clinics and indicate that the frequencics of 
positive reactions to v..irious substances and 
of occurrence of multiplc sensitivities are 

greatly influenced by the selection of pa
tients, espccially by the sex distribution and 
thc localization of eczema. 

REFERENCES 

1. Forck, G.: Zunahmc von Metallallergien bei
Hausfrauen, XIIL Congressus Dermaro

logiae, Vo/. r, p. 270. Springer-Verlag, Ber
lin 1968. 

2. Magnusson, B., Blohm, S. G., Fregert, S.,
Hjorth, N., Hovding, G., Pirilä, V. and
Skog, E.: Standardization of routine patch
testing I. Proc. Norrhern Oermat. Soc., 

p. 126, 1962. 

3. MagnussOJ1, B., Blohm, S. G., Fregert, S.,
Hjonh, N., H0vding, G., Pirilä, V. and
Skog, E.: Routine patch testing Il.- Pro
posed basic series of test substan�es for
Scandinavian countries and general remarks



ROUTINE PAlCH TESTING V 

on testing technique. Acta derm.-venereol. 

46: 153, 1966. 

4. Magnusson, B., Blohm, S. G., Fr:gert, S.,
Hjorth, N., H0vding, G., Pirilä, V. and
Skog, E.: Routine patch testing III. Fre
quency of contact allergy at six S:andi
navian clinics. Acta derm.-venereol. 46: 
396, 1966.

5. Magnusson, B., Rlohm, S. G., Fregert, S.,
Hjorth, N., H0vding, G., Pirilä, V. and
Skog, E.: Routine patch testing IV. Sup-

56J 

plementary series of test substanccs for 
S-:andinavian countries. Acta derm.-venereol. 

48: IIO, 1968, 
6. Magnusson, I3. and Hersle, K.: Pat�h test

methods. I. A comparative study of six
diffcrcnt typcs of patch tests. Acta derm.-

1,enerco/. 45: 123, 1965.
;. Sko�, E. and Thyresson, N.: Th� occupa

tional significance of som� common con
tact allergens. Acta derm.-venereol. 33: 65, 

1953. 




