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SUMMARY : Clinical symptoms of irr i tant  (ICD) and allergic contact  dermati t is  (ACD) from 
gloves and immediate  allergy to natural  rubber  latex (NRL) are sometimes indistinguishable.  
Therefore, proper  diagnosis of NRL allergy is important .  Skin prick testing is the method of 
choice for routine screening, in vitro tests are ei ther less sensitive or less specific. The final 
diagnosis is made by skin, nose or bronchial  challenge tests. Adequate prophylatic measure- 
ments  are first possible when  the diagnosis is clear. All rubbe r  products  can cause ICD, 
delayed type ACD and immediate  type allergy to NRL. Irr i tat ion caused by gloves has been 
found to be about  10 times more common  than allergic reactions. Although different types 
of products  made from NRL are widely used, this paper  will concentrate only on symptoms 
induced by protective gloves. 
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SYMPTOMS 

Irritant contact  dermati t i s  

Irritant eczema caused by gloves and powder  in 
gloves may mimic allergy to gloves. The clinical 
picture may not be especially typical and there- 
for, skin testing must  be used to exclude allergy. 
Frequent  hand washing in connect ion to glove 
use, sweating under the gloves and occlusion itself 
can lead to skin irritation and eczema. Irritant 
dermatitis most  often begins on the backs of the 
hands, but  also other part of hands may be affec- 
ted after longer wearing of gloves. Atopic persons 
are more prone to get ICD. 
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Allergic contact  dermat i t i s  

Allergic contact dermatitis is caused by chemi- 
cals added to the latex during manufacturing. The 
symptoms  mainly limit to the site of contact  
beginning often from the backs of the hands. 
Sometimes eczema is also seen on palms and then 
on wrists and forearms. The border  of dermatitis 
caused by gloves is often abrupt  corresponding to 
the border  of the glove in the forearm. The whole 
picture of an eczema can be observed, in acute 
cases more  vesicles and papules  with intense 
itching whereas scaling and rhagades and diffuse 
or patchy eczema are more prominent  in chronic 
cases. Depending on the site of contact and the 
strength of the reaction, eczema may be present 
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also on larger areas. Face and especially eyelids 
are often affected, partly via t ransport  through 
contaminated  fingers, partly also via airborne 
contact with allergens. Eczema as such is not typi- 
cal anyway to rubber  chemicals, all kind of 
contact  allergens can cause a similar picture. 
Sometimes protective gloves are impregnated by 
chemicals towards which one uses gloves and 
these materials can cause allergy through dirty 
gloves. Bacterial endotoxins and ethylene oxide 
used for sterilization of some gloves are rare sen- 
sitizers [1]. 

Immediate  allergy to natural rubber latex 

The symptoms of NRL allergy can vary f rom 
mild local to severe systemic reactions. NRL 
allergy is a typical example of contact  urt icaria 
syndrome with stages I to IV [4]. When 42 Finnish 
adult patients with latex glove allergy were analy- 
zed, 2 did not have symptoms in the glove contact 
area, 10 % had only itching and exacerbation of 
hand eczema, 40 % presented with stage I of 
contact urticaria syndrome (localized urticaria on 
the area of contact), 17 % with stage II (generali- 
zed urticaria with angioedema), 21% with stage 
3 (urt icaria with bronchial  asthma, rhinocon- 
junctivitis, orolaryngeal  and gastrointest inal  
symptoms),  and 10 % with stage IV symptoms 
(anaphylaxis) [5]. In a large German series, all 70 
patients with NRL allergy had contact urticaria; 
51%, rhinitis; 44 %, conjunctivitis; 31%, dyspnea; 
24 %, systemic symptoms; and 6 %, severe syste- 
mic reactions during surgery.J2]. Rhinitis and 
asthma are mainly caused by airborne NRL expo- 
sure. Vandenplas studied 273 hospital workers 
and found occupational  as thma in 2.5 %.[10J. 
Chronic hand eczema may also be one manifes- 
tation of NRL allergy. The pathogenetic mecha- 
nism may be either type I protein contact derma- 
titis or delayed type allergy to latex proteins. 

DIAGNOSIS 

Delayed type allergy to rubber chemicals  

Patch testing with a standard series and an addi- 
tional rubber  chemical  series are used for dia- 
gnosis [ 1 ]. The standard series contains important 
rubber mixes like thiuram mix, and single chemi- 
cals, widely used in manufactur ing of gloves. The 
rubber  additive series increases the accuracy of 
patch testing. Possible delayed type sensitization 
to NRL should be diagnosed using pure lyophili- 
zed proteins as test material.  Use of LATZ, the 
basic material for most dipped rubber products, 

may lead to misinterpretat ion of the test result 
because of its not widely known thiuram content. 
Patch testing with actual glove pieces is important 
in confirming allergy to other ingredients in gloves 
not present in commercial  series. Patch tests are 
performed by dermatologists. 

Immediate  allergy to natural rubber latex 

The diagnosis of NRL allergy is based on clini- 
cal history, skin prick tests (SPT), estimation of 
specific IgE antibodies and, challenge tests [7, 8]. 

Careful history is important ,  but even a tho- 
rough history will not necessarily identif 7 all sen- 
sitized persons. Ylitalo et al. tested 3269 children 
using SPT, and 55 (1.7 %) were positive. By retes- 
ting 33 (1.0 %) were positive with SPT, PAST and 
challenge test. One third of them were anamnes- 
tically totally negative to NRL [11]. In atopic 
patients with dry itchy skin, especially the skin 
symptoms of NRL allergy may easily be masked 
by skin irritation caused by glove powder  and the 
occlusion effect of gloves. To guarantee proper  
diagnosis of NRL allergy, SPT series for common 
inhalant allergens should routinely include NRL 
allergen. In Tampere this has been the case since 
1988 and because children with food allergy are 
mainly tested with foods and not pollens, we 
added NRL allergen in the food series in 1992. 
About 1% new positive, relevant reactions have 
been found in 4708 and 3269 patients, respecti- 
vely,.[7, 11]. By definition, a SPT react ion with 
mean diameter of 3 m m  is positive, but with small 
reactions (<5 m m  in diameter) one should be care- 
ful, since they are not  always repeatable.  
Especially when the clinical history is negative, a 
use test should be done to check the relevance. 

Latex glove extracts (1:5 w/v) have been widely 
used as SPT allergens with satisfactory results. 
Since the allergenicity of latex gloves varies 
greatly, it is important  to be able to choose the 
right glove for test material. An updated list on the 
allergenicity of latex gloves is available from 
National Agency for Medicines, Medical Devices 
Centre (P.O.Box 278, FIN-00531 Helsinki). Lack 
of standardized NRL allergens has been the major 
disadvantage of the SPT method. A standardized 
commercial  NRL allergen has now become avai- 
lable in Europe (Stallerg6nes, S.A., France) [9]. In 
addition a few nonstandardized SPT preparations 
(ALK a/s, Denmark;  Bencard,  Mississuaga, 
Ontario, Canada) are marke ted  in Europe and 
Canada. Recently we evaluated all these three pre- 
parations in 110 previously diagnosed NRL-aller- 
gic patients and compared  the results to those 
obtained with our standard glove extract (Triflex, 
Baxter, lot 06 92L12DPGN). The sensitivities were 
88 for Stallerg6nes, 54 % ALK, 92 % for Bencard 
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allergens, and 92 % for the reference glove extract 
[6]. 

At present, in vitro NRL-specific IgE antibodies 
are frequently est imated by using RAST or 
AlaSTAT. The sensitivities and specificities of 
these tests are not yet optimal, possibly due to 
deficiencies in NRL allergen source materials and 
their cross-reactivity with other IgE antibodies. 
Latex RAST seems to detect well highly allergic 
patients although one study reported anaphylac- 
tic reactions in NRL-allergic patients with nega- 
tive RAST [3]. 

Use test with latex gloves or pulmonary or nasal 
inhalation tests are suggested to judge the relevant 
clinical allergy to NRL. It should always be per- 
formed when there is some discrepancy between 

clinical history and SPT reactions. The use test 
with a glove has caused an anaphylactic reaction 
in a patient  with severe hand eczema, and, for 
safety reasons, the use test should be started with 
a finger piece of a glove. The test has to be per- 
formed on a wet hand having a vinyl glove on the 
other hand to exclude dermographism. If one fin- 
ger piece does not cause at least 2-3 wheals in 15 
minutes, a whole latex glove is donned on a wet 
hand. To exclude delayed reactions, a wear test 
should be prolonged up to one week in normal  
daily use. To avoid false-positive results in milk- 
allergic subjects, the use test should be performed 
with a glove brand without casein [7, 8]. Bronchial 
challenge test by handling gloves or inhalation of 
aqueous extracts can identify persons with NRL- 
induced asthma [ 10]. 

REFERENCES 

i. Estlander T., Jolanki R., Kanerva L. - Allergic contact dermatitis 
from rubber and plastic gloves. In: Mellstr6m G.A., Wahlberg J.E., 
Maibach H.I. Eds, Protective gloves [-or occupational use. CRC Press, 
Boca Raton, Ann Arbor, London, Tokyo, 1994, 221-239. 

2. J~iger D., Kleinhans D., Czuppon A., Baur X. - Latex specific pro- 
teins causing immediate-type cutaneous, nasal, bronchial, and sys- 
temic reactions. J. Allergy Clin. Imrnunol., 1992, 89, 759-768. 

3. Leynadier F., Dry J. Allergy to latex (Review). Clin. Rev. Allergy, 
1991, 9, 371-377. 

4. Maibach H.I., Johnson H.L. Contact urticaria syndrome. Arch. 
Dermatol., 1975, 111, 726-730. 

5. Turjanmaa K. - Latex glove contact urticaria. Thesis, University of 
Tampere 1988. Acta Universitatis Tamperensis series A, vol.254, 1-86. 

6. Turjanmaa K., Alenius H., Mfikinen-Kiljunen S., Palosuo T., 
Reunala T. - Commercial skin prick test preparations in the dia- 
gnosis of rubber latex allergy (Abstract). J. Allergy Clin., Irnmunol., 
1995, 93, 299. 

7. Turjanmaa KI, M~kinen-Kiljunen S., Reunala T., Alenius H., 
Palosuo T. - Natural rubber latex allergy - the European experience. 
In: Fink J., editor. Latex allergy. Philadelphia: Saunders. Immunol .  
Allergy Clin. North Am., 1995, 15, 71-88, 

8. Turjanmaa K., Alenius H., Mfikinen-Kiljunen S., Reunala T., 
Palosuo T. - Natural rubber latex allergy (Review). Allergy, 1996, 51, 
593-602. 

9. Turjanmaa K., Palosuo T., Alenius H., Leynadier F., Autegarden 
J.E., Andr~ C., Sicard H., Hrabina M., Tran T.X. - Latex allergy dia- 
gnosis: in vivo and in vitro standardization of a natural rubber latex 
extract. Allergy, 1997, 52, 41-50. 
Vandenplas O., Delwiche J.P., Evrard G. et al. - Prevalence of occu- 
pational asthma due to latex among hospital personnel. Am. Y. 
Respir. Crit. Care Med., 1995, 15J, 54-60. 
Ylitalo L., Turjanmaa K., Palosuo T., Reunala T. - Natural rubber 
latex allergy in non-operated children and in children who had 
undergone multiple operations. Y. Allergy Clin. Irnrnunol. (in press). 

I0. 

II. 

mmm 

Rev. fr .  Allergol., 1997, 37, 8. 


