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Background: Some clinical studies suggest that a combina- 
tion of an H 1- and H2-antagonist may be effective in the pro- 
phylaxis of allergic reactions. 
Objective: The efficacy of pretreatment with an H1/H2-antago- 
nist combination, Hi-antagonist alone, or placebo in the pro- 
phylaxis of local and systemic adverse reactions to specific 
immunotherapy with Hymenoptera venom was compared. 
Methods: In a prospective, randomized, double'blind, place- 
bo-controlled study, 121 patients with Hymenoptera venom 
allergy were treated wit h rush immunotherapy and pretreat- 
merit with one of the following: 120 mg of terfenadine plus 
300 mg of ranitidine, 120 mg of terfenadine alone, or pla- 
cebo. The incidence of unwanted systemic adverse and local 
reactions was recorded for up to 50 weeks. 
Results: In seven patients (6%), six in the placebo group and 
one in the terfenadine group, systemic side effects required 
cessation of therapy (p = 0.005). Subjective symptoms oc- 
curred in four patients (10%) in the terfenadine plus raniti- 
dine group and in three patients (7%) in the terfenadine 
group. Regarding local reactions, significantly fewer patients 
treated with a combination of terfenadine and ranitidine and 
with terfenadine alone as compared with placebo had severe 
local symptoms of erythema (29%, 29%, and 49%), edema 
(24%, 18%, and 41%), and pruritus (13%, 11%, and 31%) at 
week 1 (p < 0.05). This therapeutic benefit was limited to the 
first 4 weeks of treatment. Treatment with a combination of 
terfenadine and ranitidine was not superior to treatment 
with terfenadine alone. 
Conclusions: Pretreatment with Hi-antihistamines with or 
without H2-antihistamines significantly reduced local and 
systemic adverse reactions to immunotherapy with Hymenop- 
tera venom and may therefore be helpful in the management 
of immunotherapy. (J Allergy Clin Immunol 1997;100:458-63.) 
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Anaphylactic reactions to insect stings are not uncom- 
mon in the general population. The frequency of Hyme- 
noptera venom allergy in the medical literature varies 
from 0.4% to 26.5%. 1 After critical evaluation of the 
studies, a prevalence of about 1% in normal subjects can 
be estimated with much higher rates for sensitization 
(e.g., positive RAST results), 1, 2 Specific immunotherapy 
(hyposensitization) with Hymenoptera venoms is consid- 
ered to be a safe and effective treatment for properly 
selected patients, z, 3, 4 However, adverse reactions to 
immunotherapy are not infrequent. 5, 6 They consist of 
either local reactions (pain, erythema, or edema), occur- 
ring mostly during the first weeks of therapy, or systemic 
anaphylaxis. 7 This complication is reported in a variable 
number of patients (about 1% to 30%). 6 

Antihistamines are widely used for the treatment of 
mild reactions to Hymenoptera venom injection. The 
clinical benefit of Ha-receptor antagonists in the treat- 
ment of immediate-type hypersensitivity is well estab- 
lished. Terfenadine, a nonsedating Hi-antagonist, is 
effective in the treatment of a variety of disorders 
including anaphylactoid reactions and chronic urticar- 
ia. 8,9 It has been shown to suppress immediate and 
late-phase allergic responses. I° On the other hand, the 
role of H2-receptors in allergic diseases is still contro- 
versial. Despite sporadic case reports describing a ben- 
eficial effect of H2-antagonists alone in the treatment of 
anaphylactoid reactions, most studies focus on the com- 
bined effect of H2-antagonists and Hi-antihistamines. I~ 
Many clinical trials suggest that a combination of H 1- 
and H2-antagonists is more effective in prophylaxis and 
treatment of anaphylactoid reactions than use of an 
Ha-antagonist alone. Prophylaxis of anaphylactoid reac- 
tions caused by colloid volume substitutes, general an- 
esthetics, and radiographic contrast media, as well as the 
treatment of chronic urticaria, may be provided more 
efficiently by a combined H1/H2-antagonist regimen. 12-14 

Pretreatment with antihistamines has been claimed to 
increase the safety of immunotherapy. 3 However, there 
may be the danger of masking a beginning allergic 
reaction by premedication with antihistamines. So far, 
no convincing study on the safety and prophylactic 
efficacy of H 1- and H2-antagonists in specific immuno- 
therapy has been published. The aim of this placebo- 
controlled study was to evaluate whether prophylactic 
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TABLE I. Demographic characteristics of different study groups of patients allergic to Hymenoptera venom 

undergoing specific hyposensit ization 

Terfenadine Terfenadine plus ranitidine Placebo 

Patients (n) 41 41 39 
Age (yr) 

Mean 42.3 43.3 43.0 
Range 19-66 18-70 21-59 

Sex (%) 
Male 49 44 36 
Female 51 56 64 

Mean weight (kg) 74 71.6 73.3 
Mean height (cm) 171 169 172 
Type of insect (n) 

Honeybee 7 2 3 
Yellow jacket 35 39 36 

Severity of anaphylactoid reaction in history (n) 
Grade I 3 4 4 
Grade II 15 16 17 
Grade III 21 19 17 
Grade IV 2 2 1 

Insect venom-specific IgE (mean CAP RAST class) 2.14 2.30 2.46 

oral therapy with ter fenadine  or a combinat ion of terfe- 
nadine and ranit idine is a safe and effective approach 

with which to reduce adverse reactions to Hymenop te ra  
venom hyposensitization. 

METHODS 
Patients 

One hundred twenty-one patients (52 men and 69 women), 
aged 18 to 70 years undergoing Hymenoptera venom hyposen- 
sitization, were enrolled in the study. The clinical data of the 
121 patients are given in Table I. Inclusion criteria were a 
documented systemic anaphylaxis to honeybee (Apis metl(fera) 
or yellow jacket (Vespula spp.) stings (grade I, II, III, or IV 
according to Ring and Messmer ~5) and demonstration of a 
sensitization (positive intracutaneous skin test response to bee 
or yellow jacket venom at a concentration of 10 -1 Ixg/mi or less 
and demonstration of specific IgE antibodies by RAST). Of the 
121 patients, 11 had honeybee venom allergy, 109 had yellow 
jacket venom allergy, and one had honeybee and yellow jacket 
venom allergy. Criteria for exclusion from the study were the 
classic contradictions for immunotherapy and presence of dis- 
eases that might interfere with the immunotherapy or treatment 
evaluation) Patients were asked to withhold drugs that could 
interfere with the study. Drugs such as antihistamines, seda- 
tives, and hypnotics were withheld for 1 week before the study; 
and astemizole, systemic corticosteroids, r-blocking agents, and 
nonsteroidal antiinflamatory drugs were withheld for 4 weeks 
before the study. The study protocol and the statement of 
informed consent were approved by the ethical committee of 
the Hamburg Medical Association, and a signed informed 
consent document was obtained from each patient before the 
study. 

Treatment protocol 

Specific hyposensitization was initiated by an in-patient rush 
immunotherapy protocol with three subcutaneous injections 
given daily over 5 days. After reaching a maintenance dose of 
100 btg, the treatment was continued on an outpatient basis 
according to a standardized hyposensitization protocol in pre- 

determined intervals (7, 14, and 21 days), followed by monthly 
injections. Patients were under supervision for at least 30 
minutes after each injection. Patients were randomized to one 
of three oral pretreatment groups: group I, 120 mg of terfena- 
dine plus 300 mg of ranitidine (n - 41); group II, 120 mg of 
terfenadine alone (n = 41); and group Ill, placebo (n = 39). 
The pretreatment medications terfenadine and ranitidine, ter- 
fenadine and placebo, or double placebo were administered in 
double-blind fashion once daily in the morning 1 to 1V2 hours 
before injections. 

Assessment of local and systemic reactions 

The evaluation of efficacy was based on the physician's 
assessment of local and systemic reactions at each visit. Imme- 
diate local symptoms erythema, edema (swelling), and pruritus 
were measured 30 minutes after injection. The severity of each 
symptom was rated and scored as follows: 1 = none, 2 = mild, 
3 - moderate, and 4 = severe. The individual symptom scores 
were added to a total local symptom score. Thus a score of 3 
corresponds to no local reactions, and the maximal score was 
12. 

Systemic allergic reactions were recorded and classified as 
cardiovascular, respiratory, gastrointestinal, skin and mucosal 
reactions, subjective symptoms, and additional symptoms. At 
the end of the study a global evaluation was completed by the 
treating physician on a 4-point scale (1 = excellent to 4 = poor) 
for both the efficacy and compatibility of the treatment. For 
evaluation of immunologic changes, serum-specific IgE and IgG 
to honeybee or yellow jacket venom was measured at weeks 11, 
26, and 50 by the commercially available IgE RAST (Phadebas 
RAST) and IgG RAST kits in accordance with the recommem 
dations of the manufacturer (Pharmacia, Uppsala, Sweden). 
IgE values are expressed in classes from 0 to 4; specific IgG is 
expressed as percentage of the reference values. 

Statistics 

Statistical analysis was performed on the pooled efficacy data 
and was based on the distribution of side effects caused by 
immunotherapy injections in the different pretreatment groups. 
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TABLE II. Patients d iscont inuing the study because of systemic adverse reactions to immuno the rapy  

Patient Age Sex Cessation of 
No. (yr) (M/F) Insect venom therapy Symptoms Study group 

1 46 F Yellow jacket Week 1 Dyspnea, urticaria, large local Placebo 
reaction 

2 34 M Honeybee Week 1 Dyspnea, rhinitis, conjunctivi- Placebo 
tis, fever 

3 52 F Yellow jacket Week 1 Rhinitis, conjunctivitis Placebo 
4 26 M Honeybee Week 5 Tachycardia, hypotension Placebo 
5 58 M Honeybee Week i Dyspnea, large local reaction Placebo 
6 55 F Yellow jacket Week 1 Generalized pruritus, rhinitis, Placebo 

conjunctivitis, large local 
reaction 

7 35 F Yellow jacket Week 1 Dyspnea, hypotension, nau- 
sea, large local reaction 

Terfenadine 

Frequency distributions were analyzed by the chi square test. 
The Jonckheere-Terpstra test was performed for evaluation of 
the local reactions; for continous data, the Kruskal-Wallis test 
between groups and the Wilcoxon test within a group were 
used. Intention-to-treat analysis was performed for small sam- 
ples. Statistical significance was declared by a p value of tess 
than 0.05. 

RESULTS 

Of the 121 patients who participated in the study, 41 
were randomized to terfenadine plus ranitidine treat- 
ment, 41 to terfenadine treatment, and 39 to placebo 
treatment. With respect to demographic data, there 
were no statistically significant differences between the 
groups (Table I). The number of patients completing the 
study was greater in the terfenadine plus ranitidine 
group (36 patients, 88%) and the terfenadine group (33 
patients, 81%) than in the placebo group (28 patients, 
72%). 

Systemic adverse reactions 

Objective systemic adverse reactions to immunother- 
apy required cessation of the study in seven patients 
(6%). Of these, six patients were in the placebo group, 
and one was in the terfenadine group (Table II). Six 
reactions were recorded during the first week and one in 
the fifth week of immunotherapy. The difference be- 
tween treatment and placebo groups was statistically 

significant (p = 0.005). No severe or life-threatening 
symptoms (grade III or IV) were observed in either 
group, is Objective symptoms in response to immuno- 
therapy ranged from large local, pruritic, and urticarial 
cutaneous reactions to respiratory symptoms of rhinitis 
and conjunctivitis to circulatory symptoms of mild tachy- 
cardia (110 beats/rain) and hypotension (100/60 mm 
Hg). In patient 7, who reacted during terfenadine pre- 
treatment, psychologic aggravation caused by anxiety 
cannot be ruled out. Subjective symptoms including 
vertigo, unease, and headache were observed after a 
dose of 0.001 ~g. Immunotherapy was stopped after the 
development of dyspnea, nausea, and hypotension 
(90/60 mm Hg) after a dose of 30 Ixg. 

Mild and moderate subjective symptoms that did not 
require cessation of the therapy were recorded in the 
terfenadine plus ranitidine group in four patients (10%) 
after week 1 (burning face, headache, palpitations, and 
nausea) and in one of these patients in week 22 (heat 
sensation and nausea) and in the terfenadine group in 
three patients (7%), two in week 1 (headache, nausea) 
and one in week 42 (palpitations). 

All but one of the patients with objective systemic 
adverse reactions reacted within 30 minutes after injec- 
tion. Patient 1 experienced urticaria after 2 hours. They 
reacted to doses ranging from 10 to 100 Ixg of Hyme- 
noptera venom. 

Local reactions 

Local reactions during immunotherapy showed signif- 
icantly higher symptom scores for erythema, edema, and 
pruritus in the placebo group as compared with both 
treatment groups at the end of the first week (Fig. 1). 
There was significantly increased proportion of patients 
with severe symptoms of erythema (49%), edema (41%), 
and pruritus (31%) in the placebo group as compared 
with the terfenadine plus ranitidine group (29%, 24%, 
and 13%) and the terfenadine group (29%, 18%, and 
11%), respectively (p = 0.041, 0.01, 0.025). Local reac- 
tion scores were lower in the terfenadine group than in 
the terfenadine plus ranitidine group (p = 0.202, 0.131, 
0.331); however, the differences were not significant. 
The local reaction scores and the differences between 
the groups decreased with duration of immunotherapy 
(Fig. 2). After the fourth week of therapy, there was no 
significant difference between the groups. After the 
eighth week of therapy, more than 90% of the edema 
and pruritus reactions and more than 65% of the 
erythema reactions were classified as absent or mild 
only. The proportion of patients with the maximal total 
reaction score of 12 for all local symptoms after i week 
of treatment was significantly increased (p < 0.01) in 
patients receiving placebo (23%) as compared with 
patients receiving a terfenadine-ranitidine combination 
(8%) or terfenadine alone (11%) at the end of the first 
week. Afterwards, the score decreased in all groups, and 
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FIG. 1. Frequency distribution of local symptoms (erythema, edema, and pruritus) after 1 week of immuno- 
therapy for each treatment group. Local scores are significantly lower in patients treated with terfenadine and 
terfenadine plus ranitidine than in patients treated with placebo, n.s., Not significant. 

terfenadine terfenadine + ranitidine placebo 

FIG. 2. Total local symptom scores for each treatment group during 50 weeks of study. Significant differences 
for terfenadine and terfenadine plus ranitidine treatment versus placebo were found after 1 week of therapy. 
Alleviation of local symptoms caused by immunotherapy is significantly better with terfenadine and 
terfenadine plus ranitidine than with placebo (p < 0,05). However, there was a reduction in local symptoms in 
all groups during immunotherapy; no significant differences were seen from week 4 onward. 

in week 50 only one patient in the placebo group had a 
score of 12; in more than 84% of patients, low scores 
between 3 and 6 were recorded (Fig. 2). 

Laboratory  changes  

There was no significant change in insect venom- 
specific IgE values during immunotherapy (Fig. 3), 
nor were significant differences noted between groups. 
Insect venom-specific IgG increased significantly in 
all groups from before immunotherapy to week 11 
(p < 0.01) (Fig. 4). The median increased from 20.0%, 
15.0%, and 22.5% before treatment to 84.0%, 47.5%, 
and 87.0% in week 11 for terfenadine plus ranitidine, 
terfenadine alone, and placebo treatment. In weeks 26 

and 50 the values decreased again to 63.0%, 36.0%, and 
78.0%, respectively. There was a trend toward higher IgG 
levels in the placebo group, although significant differences 
were only seen in week 50 in patients pretreated with 
terfenadine versus placebo (p < 0.05). 

Global  eva luat ion  

In the global evaluation of efficacy by the physician, 
terfenadine plus ranitidine and terfenadine alone were 
rated better than placebo. The efficacy of the treatment 
was excellent or good in 98%, 90%, and 77% of patients, 
respectively (p = 0.79). The tolerance of the medication 
was excellent in 95%, 97%, and 97% of patients, respec- 
tively (p = 0.99). 
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FIG. 3. Insect-specific IgE to Hymenoptera venom during immu- 
notherapy. There was no significant difference between patients 
treated with terfenadine, terfenadine plus ranitidine, and placebo. 

Safety 
In four patients mild adverse reactions in relation to 

the premedication were observed by the physician. In 
the terfenadine group two patients (5%) discontinued 
the study, one because of nausea and another because of 
transient headache; in the terfenadine plus ranitidine 
group one patient (2%) experienced headache and was 
dismissed from the study after compliance problems, 
and one patient in the placebo group (3%) experienced 
transient fatigue. 

DISCUSSION 

The prospective, placebo-controlled study in 121 sub- 
jects undergoing specific hyposensitization with insect 
venom over 50 weeks showed that local and systemic 
reactions during immunotherapy can be significantly 
reduced by pretreatment with terfenadine or terfenadine 
and ranitidine in combination. Regarding local reac- 
tions, we found a significant reduction in severity of 
erythema, edema, and pruritus after venom injections in 
the initial phase of immunotherapy. Local swelling at the 
injection site is often associated with discomfort and 
pain and may last for up to 5 days. Nonallergic small 
local reactions caused by a toxic response to venom 
constituents are seen in almost all patients. However, 
there is evidence that large local reactions may be 
allergic in origin. 7 The clinical picture of these reactions 
resembles an IgE-mediated late-phase reaction. 16 The 
development of large local reactions can be effectively 
reduced by pretreatment with antihistamines, consistent 
with a histamine-related pathologic mechanism. Similar 
findings were also made by Berchtold et al., 17 who 
observed a significant reduction of local and generalized 
cutaneous symptoms after pretreatment with terfena- 
dine during rush immunotherapy. No additional benefit 
on local symptoms was found by adding the H2-antago- 
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FIG. 4. Median (horizontal bars), 25 and 75 percentiles (boxes), 
and range (vertical bars) of insect-specific IgG to Hymenoptera 
venom during immunotherapy. IgG increased significantly from 
before immunotherapy to week 11 of immunotherapy in all 
groups. Afterwards, a plateau appeared to be reached with only 
minor decrease of values. There is a trend toward higher IgG 
values in the placebo group. However, differences between 
groups are not significant, with the exception of patients treated 
with terfenadine versus placebo in week 50. 

nist to the Hi-antagonist terfenadine. The use of H2- 
antagonists alone seems to be ineffective in late-phase 
reactions, as well as in histamine-induced skin reac- 
tions. 18 Large local reactions seem to be a self-limiting 
process for many patients during immunotherapy. After 
50 weeks of treatment, the incidence of local reactions 
was very low in all groups. 

A significantly lower proportion of systemic adverse 
reactions was found after pretreatment with terfenadine 
plus ranitidine and terfenadine. In contrast to the six 
patients in the placebo group, only one patient pre- 
treated with terfenadine discontinued the study because 
of anaphylactoid reactions. Thus in contrast to others, 
we found a possible benefit of pretreatment with anti- 
histamines in the prevention of systemic adverse reac- 
tions to immunotherapy. 17' 19 However, in the study by 
Berchtold et al. 17 a smaller number of patients was 
evaluated, and in this placebo group treatment with 
clemastine and prednisone was allowed, which may have 
concealed significant differences. Our results are sup- 
ported by a study that demonstrated a reduction of 
systemic reactions to immunotherapy with birch or grass 
pollen extracts. 2° The question of whether the use of H 1- 
or H2-antagonists carries the risk of masking a beginning 
mild allergic reaction (e.g., cutaneous symptoms), which 
could be a warning signal for the subsequent develop- 
ment of a serious allergic reaction, is one of the major 
arguments against general antihistamine pretreatment. 
We cannot support this reservation on the basis of our 
data. All systemic adverse reactions during premedica- 
tion with antihistamines began within 30 minutes, and no 



J ALLERGY CLIN IMMUNOL Brockow et aL 463 
VOLUME 100, NUMBER 4 

p r o l o n g e d  r eac t i ons  were  no ted .  D u r i n g  i m m u n o t h e r -  

apy no  ser ious  sys temic  adverse  r eac t ions  were  ob- 

se rved  in any of  the  groups .  M o r e  pa t i en t s  had  to 

d i s con t inue  the  s tudy b e c a u s e  of  sys temic  adverse  

r eac t ions  in the  p l acebo  g roup  t h a n  those  in the  act ive 

t r e a t m e n t  groups .  W h e t h e r  the  add i t i on  of  an  H 2- 

a n t a g o n i s t  to the  H i - a n t a g o n i s t  p rov ides  a f u r t h e r  

benef i t  in the  r e d u c t i o n  of  sys temic  r eac t ions  c a n n o t  

be  d e t e r m i n e d ,  b e c a u s e  the  lack of  power  may  have  

c o n c e a l e d  s ignif icant  differences.  T h e r e  is ev idence  

f rom an imal  and  in v i t ro  e x p e r i m e n t s  t ha t  a combi -  

n a t i o n  of  Hx- and  H2-an tagon i s t s  may  be  he lpfu l  in 
the  supp re s s ion  of  a n a p h y l a c t o i d  reac t ions .  2~,22 T h e  

m e c h a n i s m  of  ac t ion  of  this  k ind  of  t r e a t m e n t  has  no t  

b e e n  es tab l i shed .  H2- recep to r s  have  b e e n  f o u n d  on  

ant igen-spec i f ic  T s u p p r e s s o r  cells i nduced  by i m m u -  

no the rapy .  23 H2-an tagon i s t s  may  be  able  to  m o d u l a t e  

the  IgE  r e s p o n s e  t h r o u g h  these  recep tors .  

A l t h o u g h  t h e r e  was a t r e n d  toward  h ighe r  v e n o m -  

specific I gG  levels in the  p l acebo  group,  changes  in 

IgE and  IgG  r e sponses  du r ing  i m m u n o t h e r a p y  did no t  

differ b e t w e e n  g roups  wi th  the  excep t ion  of  w e e k  50, 

w h e n  p a t i e n t s  t r e a t e d  wi th  t e r f e n a d i n e  showed  lower  

abso lu t e  I gG  levels t h a n  p a t i e n t s  t r e a t e d  wi th  p lacebo .  

T h e  r e l evance  of  this  f inding is unc lea r ,  because  this  

d i f ference  does  no t  affect the  t e r f e n a d i n e  plus rani t i -  

d ine  g roup  and  the  p ro tec t ive  ro le  of  specific I gG  is 

doubt fu l .  A s ignif icant  r ise in I gG  levels was obse rved  

in all groups .  No st ing p r o v o c a t i o n  was done ;  t he re -  

fore,  no  s t a t e m e n t  on  efficacy can  be  made .  Be fo re  

this  p r e t r e a t m e n t  r e g i m e n  can  be  r e c o m m e n d e d  for  

gene ra l  p rac t ice ,  it shou ld  be  shown  tha t  the  r e d u c t i o n  

of side effects is no t  a ssoc ia ted  wi th  loss of  efficacy of 

i m m u n o t h e r a p y .  

Bo th  active t r ea tmen t s  were general ly efficient and  

well to le ra ted  by the  patients .  The  to le rance  was excel- 

lent  or good in more  t han  95% of pa t ien ts  in all groups. 

No unusua l  or unexpec ted  side effects were  observed.  As 

expected,  the  incidence of headache  and  nausea  oc- 

cur red  m o r e  of ten  in pa t ien ts  t r ea ted  with t e r fenad ine  

with or wi thou t  rani t id ine  than  in pa t ien ts  t r ea ted  with 

placebo.  Because less t han  1% of pa t ien ts  d iscont inued  

the  study because  of adverse events,  overall  the  t reat-  

m e n t  was well tolerated.  

In conclusion,  our  study provides  evidence tha t  pre-  

t r e a tmen t  with  the  H~-antagonis t  t e r fenad ine  is effective 

in the  p reven t ion  of systemic and  local adverse react ions 

to i m m u n o t h e r a p y  with H y m e n o p t e r a  venom.  The  effect 

on  local react ions  is l imited to the  ini t ia t ion phase  of  

immunothe rapy .  The  addi t ion of  rani t idine,  an  H2- 

antagonist ,  does not  provide  a fu r the r  benefi t  for the  
suppress ion of local react ions.  Its value  for the prophy- 

laxis of systemic react ions  mus t  be  evaluated  in a grea te r  
n u m b e r  of patients .  
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