
J ALLERGY CLIN IMMUNOL Sakaguch i  et al. 263 
VOLUME 99, NUMBER 2 

and bedding  encasements  7 was not  sufficient to produce  

a susta ined beneficial  reduc t ion  in mi te  al lergen levels. 

This  could be  re la ted  to the  pers is tence of reservoirs 
such as mat t ress  bases, because  mites  can disperse f rom 
one  locat ion to ano the r  within a shor t  period.  To 
rat ional ize al lergen avoidance,  advice should be  given 
concerning mat t ress  bases. Box springs, the  usual  mat-  
tress bases  in the  U n i t e d  States, can be  encased.  If 
encasing does not  seem feasible, s lat ted bases are an 
al ternative.  

We thank Dr. Guy Hedelin for skillful assistance with the 
statistical analysis and Mrs. Bdatrice Oesterl6 for preparing the 
manuscript. 
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IgE-mediated systemic reactions to gelatin 
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Anaphylac t ic  react ions to measles,  mumps,  rubella,  
and  the  combined  meas les -mumps- rube l la  ( M M R )  vac- 
cines have b e e n  frequent ly  r epor t ed  and  have been  
suggested to be  caused by allergy to the  egg prote ins  
con ta ined  in the vaccines. 1 However,  the  anaphylact ic  
react ions  have b e e n  repor ted  to occur after  adminis t ra-  
t ion of the  M M R  vaccine in chi ldren who to lera ted  
eggs. t Recently,  Kelso et  al. 2 r epor t ed  tha t  a pa t i en t  who 
exper ienced anaphylaxis in response  to the  M M R  vac- 
cine had  IgE ant ibodies  to gelatin de tec ted  by an  
immunoblo t t ing  method.  Previously, we found  tha t  10 of 
the  11 chi ldren who exper ienced anaphylact ic  react ions 
to measles  or m u m p s  vaccine had  anti-gelat in IgE 
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Abbreviation used 
MMR: Measles-mumps-rubella 

antibodies,  and we assumed that  most  of the react ions  
were  caused by the  gelatin con ta ined  in the  vacc ine?  

In Japan  the  varicella vaccine tha t  contains gelat in has 
been  l icensed for adminis t ra t ion  to normal  and  high-risk 
chi ldren since 1986. 4 This vaccine has p ro tec ted  chi ldren 
against varicella infection. Its safety has been  conf i rmed 
in clinical trials, 4 and anaphylact ic  react ions  to this 
vaccine have not  b e e n  repor ted  previously. 

In this study we repor t  four  chi ldren who had  IgE- 
media ted  systemic react ions to the  varicella vaccine. To 
clarify the  relat ionship be tween  the  gelat in in the  vac- 
cines and  the  reactions,  we measu red  the  anti-gelat in 
IgE antibody. 

METHODS 

Physicians and vaccine manufacturers sent serum samples 
from four children with anaphylactic reactions to varicella 
vaccination together with clinical reports to the Japan National 
Institute of Health. As a negative control, serum samples from 
50 children (1 to 4 years old; mean age -- SD, 2 years 4 
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TABLE I. Clinical and laboratory f indings for children with IgE-mediated systemic reactions to the 
varicella vaccine ~ 

Specific IgE to 
Patient no. Age Sex Allergic reaction gelatin (Ua/ml) 

1 4 yr 0 m M Urticaria, vomiting, airway obstructions 11.5 
with wheezing 

2 1 yr 4 mo M Urticaria, angioedema, airway obstruction 1.4 
with wheezing 

3 1 yr 10 mo M Urticaria, wheezing, cough 5.6 
4 4 yr 8 mo M Urticaria 11.0 

*Fifty children who had no reaction to the vaccine and no anti-gelatin IgE served as a negative control group. 

months -+ 1 year 1 month) who had no allergic reaction to the 
varicella vaccine were kindly supplied by Dr. Takao Ozaki of 
Showa Hospital, Konan, Japan. The live varicella vaccine is 
derived from infected human embryo lung cells. The vaccine 
contains both bovine gelatin (1 mg/shot) and hydrolyzed gelatin 
(12.5 rag/shot) as a stabilizer. IgE antibody to bovine gelatin 
(Wako Junyaku, Tokyo, Japan) was measured by Pharmacia 
CAP system (Pharmacia, Uppsala, Sweden), which is a solid- 
phase immunoassay and a standard assay method for the 
specific IgE antibody. 3 

C A S E  R E P O R T S  

Clinical and IgE data for the four children are shown in Table 
I. In patient 1, the anaphylactic reactions (generalized urticaria 
and pruritus, vomiting, and airway obstruction with wheezing) 
were observed within 40 minutes after administration of the 
varicella vaccination. The patient immediately received the 
necessary treatment, and the symptoms disappeared several 
hours later. By the next morning, his condition was normal. 

In patient 2, anaphylactic reactions (generalized urticaria and 
pruritus, angioedema around the eyes, and airway obstruction 
with wheezing) began 20 minutes after administration of the 
vaccination. He received the necessary treatment, and the main 
allergic symptoms disappeared 30 minutes later. During obser- 
vation for several days, he had no significant allergic reactions. 

Patient 3 experienced generalized urticaria, wheezing, and 
coughing i hour after the vaccination. He immediately received 
the necessary treatment, and the reactions disappeared the next 
day. 

Patient 4 experienced only generalized urticaria, beginning 
20 minutes after the vaccination. He immediately received the 
necessary treatment, and the reaction disappeared 6 hours 
later. In the prick test, 1% gelatin solution caused wheal (23 × 
13 mm) and erythema (40 × 38 mm). Interestingly, he had 
experienced systemic urticaria four times after eating gelatin- 
containing food before the vaccination. We suspected that he 
had a food allergy to gelatin (a double-blind controlled study 
has net been done). 

D I S C U S S I O N  

We found that one patient had experienced the aller- 
gic reaction to food containing gelatin. Previously, we 

reported that some children who had IgE-mediated 
systemic reactions to measles and mumps vaccines also 
had allergic reactions to foods containing gelatin before 
or after vaccination. 5 

The four children in this study had anti-gelatin IgE 
values ranging from 1.4 to 11.5 Ua/ml (Table I). All of 
the 50 children who had no reaction to the vaccine 
(negative control group) had no anti-gelatin IgE anti- 
body. No etiologic relationship exists between egg pro- 
teins and anaphylactic reactions to the varicella vaccine, 
because this vaccine is derived from human embryo 
cells. These findings suggest that such reactions in 
children are caused by the gelatin contained in the 
vaccine. 

The varicella vaccine is produced by only one vaccine 
manufacturer  in Japan. A large amount  of gelatin and 
hydrolyzed gelatin (13.5 rag/shot) is needed to maintain 
virus infectivity in the vaccine. The varicella vaccine 
containing gelatin must be used with the same caution as 
the M M R  vaccine. 

We thank the vaccine manufacturer for assistance with the 
serum sampling. 

REFERENCES 

1. Businco L Measles, mumps, rubella immunization in egg-allergic 
children: a long-lasting debate. Ann Allergy 1994;72:1-3. 

2. Kelso JM, Jones RT, Yunginger JW. Anaphylaxis to measles, mumps, 
and rubella vaccine mediated by IgE to gelatin. J Allergy Clin 
Immunol 1993;91:867-72. 

3. Sakaguchi M, Ogura H, Inouye S. IgE antibody to gelatin in children 
with immediate-type reactions to measles and mumps vaccines. 
J Allergy Clin ImmunoI 1995;96:563-5. 

4. Takahashi M, Baba K, Horiuchi K, Kamiya H, Asano Y. A live 
varicella vaccine. In: Lopez C, Mori R, Roizman B, Whitly R, editors. 
Immunobiology and prophylaxis of human herpesvirus infections. 
Advances in experimental medicine and biology. New York: Plenum 
Press, 1990;278:49-58. 

5. Sakaguchi M, Nakayama T, Inouye S. Food allergy to gelatin in 
children with systemic immediate-type reactions including anaphy- 
laxis to vaccines. J Allergy Clin Immunol. In press. 


