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Background: Venom immunotherapy is effective in preventing 
systemic reactions in patients with a history of an anaphylac- 
tic reaction to Hymenoptera stings. It is uncertain how long 
venom immunotherapy should be continued. 
Objective: We evaluated whether the duration of venom im- 
munotherapy given to yellow jacket-sensit ive patients related 
to the risk of an anaphylactic reaction to a later sting. 
Methods: Seventy-five yellow jacket-sensit ive patients (29 
male and 46 female) received a median number of three in- 
hospital sting challenges from a live insect in 3 subsequent 
years after discontinuation of venom immunotherapy. An 
anaphylactic reaction to one or more of the sting challenges 
was considered a relapse. We analyzed whether patients with 
and patients without a relapse differed in terms of gender, 
age, preimmunotherapy skin test data, preimmunotherapy 
level of venom-specific IgE, severity of the field-sting reaction 
that preceded immunotherapy, severity of the reaction to the 
sting challenge that preceded immunotherapy, adverse reac- 
tions to immunotherapy, changes in IgE and IgG 4 levels dur- 
ing immunotherapy, duration of immunotherapy, and pres- 
ence of venom-specific IgE after cessation of therapy. 
Results: Venom immunotherapy was given for a median du- 
ration of 40 months (range, 7 to 120 months). Relapses were 
observed in six patients. In two of them, a rather severe ana- 
phylactic reaction was observed after the second sting chal- 
lenge. No relation was found between duration of venom im- 
munotherapy and relapse risk. The relapse rate was higher 
among patients with high levels of specific IgE before and 
after immunotherapy. During therapy, the mean level of spe- 
cific IgE decreased. This decline persisted in the 3 following 
years. No relapses of sting reactions were observed among 
patients without detectable specific IgE. 
Conclusion: Discontinuation of venom immunotherapy ap- 
pears safe for patients with pretreatment IgE antibodies if 
these antibodies can no longer be detected during immuno- 
therapy. For the remaining patients, a treatment period of 3 
years may suffice. After discontinuation of immunotherapy, a 
clinical sting challenge can be considered to estimate the pa- 
tient's current grade of hypersensitivity. (J Allergy Clin Im- 
munol 1997;100:767-70.) 
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V e n o m  immuno the rapy  is effective in prevent ing  sys- 
temic  react ions  in pa t ien ts  who have exper ienced ana- 
phylaxis after  a H y m e n o p t e r a  sting. >c' Over  the  past  2 
decades,  investigators have sought  to ref ine the  t reat-  
m e n t  schedule.  In spite of many  publ icat ions  on  the  
subject, there  is still a difference of op in ion  concern ing  
the opt imal  therapy  reg imen  (e.g., the  way in which the 
ma in t enance  dose should be  reached) ,  the  t ime interval  
be tween  consecutive boos te r  injections, and  the  minimal  
dura t ion  of v e n o m  immunotherapy .  

Two issues tha t  need  to be  set t led are discussed in this 
report :  How long should v e n o m  i m m u n o t h e r a p y  be  
con t inued  and  are there  any var iables  tha t  can predic t  
whe the r  immuno the rapy  can be  safely s topped? Seven- 
ty-five pat ients  t r ea ted  for allergy to yellow jacket  v e n o m  
were subjected to at least  one  del ibera te  sting chal lenge 
with a live yellow jacket  af ter  d iscont inuat ion  of  immu-  
notherapy.  Recur rence  of anaphylact ic  symptoms was 
re la ted  to the  dura t ion  of v e n o m  i m m u n o t h e r a p y  and  to 
clinical and  labora tory  data. 

METHODS 
Venom immunotherapy 

The indication for venom immunotherapy was based on skin 
test reactivity and concentration of circulating yellow jacket- 
specific IgE, as well as the severity of the field-sting reaction. 
Skin tests were performed as described before],S In short, 
intracutaneous injections of 0.1 ml solutions with an increasing 
concentration of purified insect venom (ALK, Copenhagen, 
Denmark) were given. The lowest concentration of yellow 
jacket venom at which the induration exceeded 5 mm and the 
erythema exceeded 10 mm was the skin threshold. Specific IgE 
levels were measured as described elsewhere. 9 In addition to 
the skin test and IgE estimation, an in-hospital sting chal- 
lenge 7,8 was also performed in 29 of the 75 patients. 

Detectable insect-specific IgE antibodies, a skin test response 
positive at 0.1 pg/ml or less, or both were present in 73 patients. 
The two remaining patients did not have specific antibodies or 
positive skin test responses; however, they did have a severe 
anaphylactic reaction (Mueller grade IV 1°) after an in-hospital 
sting challenge, which was accompanied by high histamine and 
tryptase levelsJ 1 Overall, 59 of 75 patients (79%) had experi- 
enced a Mueller grade III or IV reaction after a yellow jacket 
sting. 

Venom immunotherapy was started according to the ultra- 
rush method32 Yellow jacket venom was injected subcutane- 
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TABLE I. All patients who had a systemic reaction after one or more of the challenges after venom 
immunotherapy 

Patient Age Gender Field-sting SC reaction IgE level Duration of IgE level Post-VIT 
no. (yr) reaction before VIT before VIT VIT (mo) after VIT SC reaction 

1 39 M Mueller I NP 4+ 49 1+ 

2 48 F Mueller IV NP 3+ 36 3+ 

3 56 M Mueller IV MuellerIV 4+ 60 3+ 

4 35 F Mueller I NP 4+ 48 4+ 

5 58 F Mueller III NP 2+ 37 2+ 

6 31 F Mueller III NP 4+ 30 3+ 

Urticaria after first challenge, urticaria 
and slight edema of the eyelids after 
second and third challenges 

Generalized itching after first chal- 
lenge 

No systemic reaction after first chal- 
lenge, drop of blood pressure (80/40 
mm Hg) and acceleration of pulse 
rate after second challenge 

No systemic reaction after first chal- 
lenge, generalized itching and urti- 
caria after second challenge 

No systemic reaction after first chal- 
lenge, no systemic reaction after 
subsequent field sting, chest pain 
without electrocardiographic 
changes, difficulty breathing, gener- 
alized urticaria and itching several 
hours after second challenge 

No systemic reaction after first chal- 
lenge, edema of the eyelids and 
generalized itching after second 
challenge 

V/T, Venom immunotherapy; SC, sting challenge; NP, not performed. 

ously into both upper legs at 30-minute intervals, with the initial 
dose of venom being one log below the skin threshold. The 
amount of venom was increased stepwise with log steps up to 1 
l~g. The subsequent doses were 5, 20, 30, 60, and 100 ~g. 
Booster injections of 100 p~g were administered at 7, 21, and 42 
days after the onset of hyposensitization and subsequently at 
6-week intervals. 

S t i n g  c h a l l e n g e  

After voluntary discontinuation of venom immunotherapy, 
all patients were requested to undergo a sting challenge in 3 
subsequent years to evaluate their actual response. A field sting 
that had occurred after the discontinuation of venom immuno- 
therapy was regarded as a sting challenge. Therefore patients 
who had experienced one or more field stings received fewer 
clinical challenges. The severity of the field-sting reaction was 
estimated by interviewing the patient. Sting challenges were 
performed in the intensive care unit according to a protocol 
that has been described previously. 7, s An anaphylactic reaction 
was considered a relapse. Before each challenge, blood samples 
were drawn for determination of yellow jacket-specific IgE and 
IgG 4 antibodies. IgE levels were measured by means of a RAST 
assay and expressed semiquantitatively in classes. The RAST 
classes are related to the percentage of bound radiolabeled 
anti-IgE (2% to 5% = class 1+, 6% to 10% = class 2+, 11% to 
20% = class 3+, 21% to 40% = class 4+, and >40% = class 
5+). 9 IgG 4 levels were measured with a similar assay, except 
that radiolabeled anti-IgG4, instead of anti-IgE, was used. 
These results were expressed in units per milliliter. 13 

P r o s p e c t i v e  ana lys is  

All yellow jacket-sensitive patients who had voluntarily dis- 
continued venom immunotherapy and had undergone at least 

one postimmunotherapy sting challenge were included in this 
analysis. The response to postimmunotherapy challenge was 
compared with the following variables: gender (male vs female), 
age at the start of venom immunotherapy, preimmunotherapy 
skin test data (positive at 0.1 ixg/ml or less vs positive at 1 ixg/ml 
or greater), preimmunotherapy level of venom-specific IgE, 
severity of the field-sting reaction that preceded immunother- 
apy (Mueller grades I and II vs Mueller grades III and IV), 1° 
reaction to the sting challenge that preceded immunotherapy, 
adverse reactions to ultrarush therapy and booster injections, 
changes in IgE level during immunotherapy, changes in IgG 4 
level during immunotherapy, duration of immunotherapy, and 
presence of venom-specific IgE after cessation of immunother- 
apy. 

Sta t is t i ca l  ana lys is  

The occurrence of missing skin test and IgE/IgG 4 data was 
random. To analyze the relationship between qualitative vari- 
ables and relapse risk, we performed the Yates-corrected 
chi-square test. To analyze the relation between continuous 
variables and relapse risk, we used the Mann-Whitney U test. 

R E S U L T S  

A t  the  t ime of this study, 80 pat ients  had  discont inued 
the  regular  boos te r  injections of v e n o m  immunotherapy .  
Five of t hem had  ne i the r  had  sting chal lenge nor  expe- 
r ienced a field sting. The  analysis the re fore  included 75 
patients.  Twenty-nine were men  and  46 women.  The i r  
med ian  age at  the  start  of v e n o m  immuno the rapy  was 43 
years (range,  12 to 75 years). V e n o m  immuno the rapy  
was given for a med ian  dura t ion  of 40 months  (range,  7 
to 120 months) .  The  indicat ion for therapy had  b e e n  
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based on the severity of the reaction to a sting challenge 
in 29 patients and on the severity of the field-sting 
reaction in the remaining 46 patients. After discontinu- 
ation of venom immunotherapy,  11 patients were chal- 
lenged once, 15 patients were challenged in 2 successive 
years, and 49 patients were challenged in 3 successive 
years. In the meantime,  13 patients experienced a total 
of 15 field stings that had caused only local reactions. 

One hundred eighty-eight sting challenges were per- 
formed and eight systemic reactions were observed in six 
patients. None of these patients had experienced ad- 
verse reactions during venom immunotherapy.  The over- 
all relapse rate was 8% (6 of 75 patients). The charac- 
teristics of the patients with a systemic reaction are 
described in Table I. In patients 3 and 5, a rather severe 
anaphylactic reaction was observed after the second 
sting challenge. 

As illustrated in Table II, the relapse rate appeared 
higher among patients with a high preimmunotherapy 
level of specific IgE (-->3+) than among patients with a 
lower level (chi-square = 10.24; i dr" p < 0.01). For  the 
entire group of patients, the mean  level of IgE decreased 
from 2.7 +_ 1.35 (SD) before venom immunotherapy to 
1.8 + 1.16 after cessation of therapy. From the first to 
the third sting challenge, a further decline to 1.6 _+ 1.18 
was observed. Of the five patients with undetectable 
pre immunotherapy levels of IgE, three showed positive 
RAST results during immunotherapy.  In the other two 
patients, IgE remained undetectable.  None of these five 
patients had a relapse. 

Patients with a decrease in specific IgE levels during 
immunotherapy showed a lower relapse rate than those 
without, but  this difference was not significant (chi- 
square = 3.76; 1 dr; p < 0.10). The relapse rate was 
higher for patients with a high post immunotherapy level 
of specific IgE (->3 +)  than for patients with a lower level 
(chi-square = 9.57; 1 dr,' p < 0.01). At the time of the 
first sting challenge, no venom-specific IgE could be 
detected in 21% of patients. At the time of the third 
challenge, this percentage had increased to 33%. No 
relapses of sting reactions were observed among patients 
without detectable specific IgE after cessation of immu- 
notherapy. 

Gender,  age, severity of the field-sting reaction that 
preceded venom immunotherapy (Mueller grades I and 
II vs Mueller grades III  and IV), skin test reactivity 
before immunotherapy (positive at 0.1 w/ml or less vs 
positive at 1 ~g/ml or greater), change in IgG 4 level 
during immunotherapy,  and duration of therapy ap- 
peared not  to be related to the relapse risk. 

DISCUSSION 

Our study comprises 75 patients who received venom 
immunotherapy because of yellow jacket st ing-induced 
anaphylaxis. Because they were all sting-challenged after 
discontinuation of immunotherapy,  the efficacy of the 
t reatment  could be reliably estimated. Ninety-two per- 
cent of the patients appeared to have lasting protection. 
The relatively high reaction rate of 8% may b e partly 

TABLE II. Relapse rate after cessation of venom 
immunotherapy according to different variables 

No relapse Relapse 

Gender 
M n =27 n - 2  
F n =42  n = 4 

Median age (yr) 43 42 
Grade of field-sting reaction that 

indicated VIT 
Mueller I or II n = 14 n = 2 
Mueller III or IV n = 55 n = 4 

Venom-specific IgE level before 
VIT 
Undetectable n - 5 n = 0 
1 + - 2 +  n = 2 2  n = l  

3+ - more n - 32 n = 5 
Unknown n = 10 n = 0 

Median duration of VIT (mo) 40 41 
Change in venom-specific IgE 

level during VIT 
Decreased n = 36 n = 3 
Not decreased n = 17 n = 3 
Unknown n = 16 n = 0 

IgE level after cessation of VIT 
Undetectable n = 13 n = 0 
1 +  - 2 +  n = 3 6  n = 3 

3+ - more n - 15 n = 3 
Unknown n = 5 n = 0 

V/T, venom immunotherapy. 

due to our strict selection criteria. One  third of patients 
had received venom immunotherapy because of a seri- 
ous (i.e., Mueller grade III  or IV) anaphylactic reaction 
after in-hospital sting challenge, and generally speaking, 
the majority of patients (79%) had undergone immuno-  
therapy because of a serious sting reaction, either in the 
field or in the hospital. In a comparable study by Golden 
et al., 14 the relapse rate was 10%. 

The purpose of our study was to evaluate whether 
there are certain criteria that predict a relapse after 
discontinuation of venom immunotherapy.  The studies 
performed so far, including ours, have some weaknesses 
in common. First, the overall number  of patients studied 
was small, and only a few patients experienced a relapse. 
Second, several studies have revealed that in many 
patients, insect sting anaphylaxis is a self-limiting dis- 
ease. 15-17 Third, the choice of whether or not  to stop 
immunotherapy was based on different reasons. There- 
fore conclusions should be drawn with caution. 

Of the 75 patients we studied, two had a potentially 
life-threatening reaction after discontinuation of venom 
immunotherapy. We therefore remain curious about 
whether such a relapse can be predicted by some parame- 
ter. Skin-test reactivity and insect-specific IgE antibody 
concentration would be the first variables to consider. 
However, both have shown a poor correlation with the 
grade of clinical hypersensitivity.Is-2° Our data clearly show 
that venom immunotherapy can be safely discontinued in 
patients with detectable preimmunotherapy IgE antibodies 
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if these  ant ibodies  d isappear  during t rea tment .  This find- 

ing, however ,  warrants  conf i rmat ion  by identical studies. 

O n  the  o the r  hand,  51 of  the  57 pat ients  (89%) with 

de tec table  specific IgE also appea red  to be  pro tec ted .  It 

the re fore  appears  unnecessary  to await the  absence  of  IgE 

ant ibodies  for all patients.  W e  did not  study the  relat ion 

be tw e e n  skin-test reactivity and re lapse  rate,  no r  have 

o the r  studies r epo r t ed  such a relat ionship.  

N o n e  of  the  o the r  variables we tested,  including the  

dura t ion  of  immunothe rapy ,  appea red  to be  re la ted  to the  

risk o f  a relapse.  In  the  l i terature we found  two o the r  

possible  prognost ic  factors. Keat ing  et  al.18 and  R e i s m a n  21 

conc luded  f rom their  results that  pat ients  with a serious 

field-sting react ion be fo re  v e n o m  immuno the rapy  were  

m o r e  at risk of  developing a pos t immuno the rapy  relapse.  

The  fact that  we did no t  f ind the  same result  could be 

explained by the  high pe rcen tage  of  pat ients  who  had  

received i m m u n o t h e r a p y  because  of  a serious anaphylactic 

reaction. In  a study of  86 pat ients  who  had  received 

honeybee  v e n o m  immunothe rapy ,  Mfiller et  al. 22 con- 

c luded that  the  occurrence  of  systemic react ions  during 

im m uno the r a py  was a negative prognost ic  indicator  o f  

long-lasting protect ion.  Our  results do no t  suppor t  this 

f inding because  n o n e  of  the  pat ients  w h o  had  a re lapse  

exper ienced  adverse react ions during t rea tment .  

In  conclusion,  the  decision as to w h e n  to discont inue 

v e n o m  im m uno the rapy  cannot  be  facili tated by a single 

pa ramete r .  Fo r  pat ients  wi thout  insect-specific IgE, discon- 

t inuat ion of  im m uno the rapy  appears  safe, a l though this 

f inding warrants  conf i rmat ion  by o the r  studies. For  the  

o the r  patients,  the  t r ea tmen t  should be  con t inued  for a 
per iod  that  is known  to be  re la ted  to an acceptable  re lapse  

risk. Mos t  authors  cons ider  a dura t ion of  3 to 5 years  long 
enough.14, is, 23 For  the  individual pat ient ,  a sting chal lenge 

can serve to es t imate  the  cur ren t  grade  of  hypersensitivi-  

ty.24 The  usefulness  of  this test  has  b e e n  conf i rmed by 
others.i4, lS,22,25 Because  the  efficacy of  v e n o m  immuno-  

therapy generally exceeds 95%, some  authors  doubt  

w h e t h e r  all pat ients  should  be  st ing-challenged after dis- 

cont inuat ion of  therapy. Because  two of  our  pat ients  had  a 

potential ly l i fe- threatening relapse,  we  cons ider  a sting 

chal lenge justified for pat ients  who  have received v e n o m  

immunotherapy .  It is uncer ta in  how many  subsequen t  

chal lenges should  be  pe r fo rmed .  In  our  study the  highest  

incidence of  systemic react ions (n = 4) was found  at the  

second  sting challenge,  but  no  rise in IgE was observed.  

The  possibility of  resensi t izat ion can ne i ther  be  conf i rmed 
nor  ru led  out. However ,  the  finding by Go lden  et al. 14 that  

sting challenges did no t  inf luence the  changes  in IgE over  

t ime makes  resensi t izat ion less probable .  
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