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Immunotherapy with honeybee venom (HBV) is effective under optimal conditions, but many
untoward systemic reactions are observed when venom doses are increased, especially with rush
protocols. Although there were large interpatient variations, the levels of serum bee venom
specific IgG were found to significantly correlate with the protection of the allergic patients. A
double-blind, placebo-controlled study was carried out to determine whether passive immunization
with fractionated 1gG from a beekeeper’ s serum pool was able (1) to protect patients undergoing
a rush immunotherapy program with HBV against untoward systemic reactions, and (2) to
observe if the active immunization with HBY could elicit an active 1gG immune response toward
venom allergens. Hyperimmune IgG was obtained from a pool of sera of beekeepers (Cohn
fractions 1l to IlI) that was subsequently treated with pepsin for intravenous use. All 1gG
subclasses were found to be present in the preparation. Twenty-seven patients, highly allergic to
HBV, were randomly allocated to two treatment groups. Twenty patients received 10 1o

15 gm of fractionated IgG, and seven other patients received saline in a double-blind fashion.
The next day, a 3-hour rush protocol attempted to reach a cumulative venom dose of

200 ug: 16/20 patients who received the fractionated IgG reached this dose without any
systemic reaction, whereas none of the seven subjects who received saline could attain it, and
all patients had a systemic reaction. The active immunization with HBV elicited a significan

(p < 0.05; Wilcoxon W Test) increase in venom IgG after 1 week of treatment in the patients
who reached the maintenance dose. Venom 1gG was subsequently increased in this group.

In the group of patients who received saline, a similar increase in venom IgG was observed,
21127 patients were stung by honeybees between 3 weeks and 2 months after the maintenance
dose had been reached. None of the patients had a systemic reaction. Passive immunization

with I1gG was demonstrated to protect, significantly, patients against systemic reactions of active
immunotherapy, and the combination of passive and active immunotherapy can be used as an
alternative when patients develop an allergic reaction close to the bee season. (J ALLERGY

CLIN IMMUNOL 1987:79:947-54.)

Immunotherapy with Hymenoptera venoms is
highly effective under optimal conditions," * but un-
toward systemic reactions may occur, mainly when
venom doses are being increased.'’ Immunotherapy
with yellow jacket or wasp venom appears to be safer
than immunotherapy with HBV,* especially when rush
protocols are used.**
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The mechanisms by which venom immunaotherapy
operates are still unclear, but it has been suggested
that in some, but not all, cases serum venom lgG may
have a protective role and may correlate with protec-
tion in patients undergoing specific immunotherapy.’
The passive infusion of HBV-IgG was demonstrated
to protect patients from an HB sting challenge in one
study,® whereas no such protective effect was ob-
served in the other study.
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TABLE I. Characterization of patients
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Systemic reaction

Allergic reactions

Skin Date During
Age Last test HBV-IgE HBV-lgG of rush During
Patient (yr) Sex Severity* nb reaction (pg/mi} (PRU/mi) (U/ml) rush  (pg)t maintenance

i 53 F 4 (coma) 3 8/82 0.00001 19 30 3/83 0 0
2 23 F 2 2 982 0.1 4 10 4/83 0 0
3 21 M 3 1 7/82  0.01 12 241 4/83 0 0
4 20 F 3 1 6/82 0.1 6 22 5/83 0 0
5 54 M 4 (coma) 2 9/82 0.00001 45 33 5/83 10 0
6 27 M 4 3 9/83 0.001 10 10 5/83 0 0
7 28 F 3 2 7/82 0.01 7 165 5/83 0 0
8 43 M 3 3 7/82  0.01 13 35 6/83 0 0
9 32 F 4 3 6/83 0.0001 22 118 6/83 0 0
10 28 M 4 8% 6/83 0.00001 23 689 7/83 130 0
11 27 M 4 (coma) 4% 8/83 0.0001 168 649 8/83 130 0
12 63 M 4 (coma) 3 8/83 0.00001 4 70 8/83 0 0
13 2 M 4 4% 5/82 0.001 189 578 8/83 130 0
14 53 F 3 10 7/82 0.1 5 36 8/83 0 0
15 13 M 3 3 6/83 0.001 7 794 8/83 0 0

16 32 F 3 4 7779 0.01 150 307 9/83 0 week 2
17 45 M 4 3% 6/83 0.0001 2 146 10/83 0 0
18 43 F 3 3 8/83 0.01 5 157 10/83 0 0
19 45 F 4 2 8/83 0.001 9 77 10/83 0 0
20 28 F 3 2 8/82 0.01 8 133 10/83 ¢ 0
21 35 F 3 2 6/83 0.0001 7 37 7/83 70 0
22 26 M 3 2 8/82 0.001 17 188 7/83 70 0
23 42 M 4 2% 5/83 0.0001 5 51 7/83 30 0

24 12 F 4 2 7/83 0.00001 170 1075 10/83 10 week 2
25 31 M 4 2 6/83 0.001 7 33 10/83 10 0
26 25 M 4 3t 7/83 0.001 12 45 10/83 10 0
278 31 F 4 5% 4/83 0.001 5 20 10/83 30 —

Patients in group I are Nos. 1 to 20; patients in group II are Nos. 21 to 27.

*Severity of reactions according to Mueller.”

+When a systemic reaction occurred during the rush protocol, the cumulated dose of venom received by the patients is indicated.
tAll systemic reactions were not as severe as the last one that is indicated.
§Patient 27 did not agree to continue the specific immunotherapy after the rush.

In Europe, most allergic systemic reactions to HBV
occur in members of families of beekeepers,'® and
since honey is often processed in the family house or
nearby, it is therefore important to attempt to protect
the patients as soon as possible after the allergic re-
action.

A double-blind study was carried out and combined
passive immunotherapy with fractionated IgG from a
beekeeper’s serum pool, and active immunotherapy
was used to (1) decrease the duration of the first phase
of immunotherapy, (2) reduce the number and the
severity of untoward reactions during venom immu-
notherapy, and (3) achieve rapid protection of the pa-
tients. For this purpose only HBV -was used because
HBV immunotherapy is more difficult to achieve than
yellow jacket venom immunotherapy.

MATERIAL AND METHODS
Patients

Twenty-seven patients ranging in age from 12 to 63 years
(33.41 = 12.9 years) were included in the study after in-
formed consent. All were allergic to HBV and presented
severe or extremely severe anaphylactic reactions. They all
had positive skin tests to HBV and had HBV-IgE. Many
patients had presented more than one systemic reaction
(Table I).

Fractionation of IgG

Immunoglobulins were fractionated from a pool of 50
beekeepers’ sera containing 175 U/ml of HBV-IgG (RAST,
Pharmacia Diagnostics AB, Uppsala, Sweden) and 79
kU/L of total IgE. Serum HBV-IgE (PRIST, Pharmacia
Diagpostics AB) from the pool was slightly positive
(3 PRU/ml) before fractionation. Cohn fraction Il to Il was
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prepared according to the cold ethanol method described
by to prevent immunoglobulin aggregation. Kistler and
Nitschmann." For intravenous use, the fraction II to 111 was
then acidified to pH 4, and a small amount of pepsin was
added;"™ " glucose and glucosamine were used. After neu-
tralization, the final product was lyophilized.

Fractionated immunoglobulin was tested for hepatitis-
associated antigens, the Veneral Disease Research Labo-
ratory fest was nonreactive, the immunoglobulin was free
of aggregates or of components of the contact activation
system, and pyrogenicity was in the normal range according
to the European Pharmacopaea.

IgG represented >97% of total proteins. IgG subclasses
were measured by radial immunodiffusion in agar plates
containing specific antisera and by use of the World Health
Organization International Reference plasma pool 67/97 as
a calibrator.’ It was found that IgG,, IgG,, and IgG, were
increased tenfold when the immunoglobulins were compared
with the beekeepers’ serum pool, and IgG, was increased
fivefold. Specific HBV-IgG was increased ninefold (1309
U/ml, Pharmacia 1gG RAST). Total serum IgE was in-
creased to 146 kU/L and HBV-IgE was undetectable.

Methods used

Venoms obtained from Stallergénes Laboratories (Fres-
nes, France) are standardized by means of the titration of
hyaluronidase and phospholipase A, as well as RAST in-
hibition. These venoms were used for treatment and skin
tests.

Skin tests were performed by intradermal test according
to the method of Zelesnick et al.'*

Serum HBV-IgE was titrated by the Phadebas RAST
(Pharmacia Diagnostics AB). Since venoms used for treat-
ment and in vivo tests were obtained from a different com-
pany, we checked the concordance of RAST discs prepared
with venoms of both origins. Twenty individual sera were
tested, and there was a highly significant correlation
(r = 0.96), indicating that both venoms were similar. Since
many sera were out of range, all were titrated pure and
diluted 1/5 and 1/10. The results are presented in peripheral
resistant units per milliliter. All samples were titrated in
duplicate, and results were averaged. All determinations on
each patient were done at the same time.

HBV serum IgG was titrated by the classic Pharmacia
IgG RAST (Pharmacia Diagnostics AB). All samples were
titrated in duplicate, and results were averaged. All deter-
minations on each patient were done at the same time.

Protocol

Passive immunization with fractionated IgG was per-
formed by intravenous infusion of 10 to 15 gm of IgG. This
amount was estimated from the quantity of HBV-IgG in-
fused and the volume of blood of the patients to increase
the 1gG level by 60 to 80 U/ml of serum. Five volunteers
ranging in weight from 58 to 72 kg who had neither
HBV-IgG nor HBV-IgE received hyperimmune globulins,
and the titration of HBV-IgG 24 hours after infusion revealed
that their level had increased from 60 to 80 U/ml! (Pharmacia
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TABLE . Rush immunization with HBY

HBV

Time {ng)

Day 1 9:00 i
9:30 10

10:00 20

10:30 40

11:00 64

11:30 70

Day 7 9:00 76
9:30 T

10:00 70

Day 21 200
Day 21 200
Day 21 200
Day 28 200
Day 42 200
Day 56 200
Monthly maintenance dose 200

IgG RAST) when 12.5 g were injected. Thus. children
<50 kg received a dose of 10 gm, and 15 gm were infused
in adults. One gram of 1gG was infused in 25 to 30 minutes,
and the infusion rate was decreased when a febrile reaction
occurred. Fractionated immunoglobulin or saline was ad-
ministered in a double-blind fashion by different doctors
from doctors who performed immunotherapy. When a
pyrogen-like reaction occurred, aspirin was administered by
the intravenous route.

Active immunization with HBV was started the next day.
Patients were admitted to an intensive care unit, and blood
pressure and pulse rate were serially recorded every 3 min-
utes with a Holter system (Space Laboratories, Inc.. Belle-
vue. Wash.). When the systolic or diastolic blood pressure
decreased by >30 mm Hg and the pulse rate increased by
>30/min, or if other systemic symptoms such as urticaria,
angioedema, or asthma occurred, the venom injection was
stopped. Venom was administered at 30-minute intervals to
reach a cumulative dose of 200 ug in 3 hours {Table ID. A
maintenance dose of 200 yg was chosen according to pre-
vious data,'* which suggested that this monthly maintenance
dose induces a significantly higher protection than 100 pg.
Then, at weekly intervals for the next 3 weeks, the same
cumulative dose was injected. Booster injections were ad-
ministered at 28, 42, and 56 days after the rush protocol
and thereafter every month.

When the cumulative dose of 200 pg of HBV could not
be reached because of a systemic reaction, the HBV dose
that did not induce a systemic reaction was administered
the next day and subsequently increased every day to reach
the maintenance dose. When the cumulated dose of 200 ug
of HBV was reached. the initial protocol was then used.

Evaluation of the treatment

In patients who could reach the maintenance dose within
1 day. serum HBV-IgG and HBV-IgE were scriallv mea-
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TABLE Ill. Comparison of the two groups of patients
Statistical
Group | Group 1l difference
Age (yr) 13 to 63 12 to 42 NS
(35.1 = 13.7) (28.8 = 9.4)
Sex (% M) 50 58 NS
Severity of reactions according to* (%)
Grade 11 5 0
Grade III 45 28 NS
Grade 1V 30 62
Coma 20 0
No. of reactions Ito 10 2t05 NS
(3.3 = 2.15) (2.5 = 1.15)
HBYV skin tests (ug/ml) 0.1 to 0.000001 0.001 to 0.00001 NS
HBV-IgE (PRU/ml) 2to 189 5t0 170 NS
(35.4 = 58.7) (31.8 + 61.0)
HBV-IgG (U/ml) 10 to 794 20 to 1075 NS
(215.5 = 252) (207.1 * 386)

NS = not significant.

sured for up to 2 months. Blood was drawn before the
injection of fractionated immunoglobulins 24 hours after
their infusion every week for the next 3 weeks and 2 months
after the beginning of the treatment.

In patients who could not reach the maintenance dose,
HBV-IgE and HBV-igG were analyzed before immuno-
therapy far a cumulated venom dose of 600 pg correspond-
ing approximately to the third week of treatment and
2 months after the rush. Skin tests were petformed before
and 2 months after the beginning of the treatment. Twenty-
one patients were stung between 3 weeks and 2 months after
the beginning of the treatment.

Statistical analysis of the data

Nonparame_tric tests were used. For paired data, Wil-
coxon W test was used, and for unpaired data, Mann Whit-
ney U test was used. Spearman R, was used for correlations.

RESULTS
Randomization of patients

Twenty patients received passive and active im-
munotherapy (group I), and seven patients received
saline and active immunotherapy (group ). Three
other patients received saline infusion but did not wish
to be immunized with HBV. They were excluded from
the study.

There was no statistical difference between the two
groups as indicated in Table III. Serum HBV-IgG
ranged from 10 to 794 U/ml in group I and from 37
to 1075 U/ml in group II.

Infusion of fractionated immunoglobulins

No patient who received saline presented any un-
toward reaction. By contrast, 15/20 patients who had
an infusion of fractionated immunoglobulin presented

a mild generalized reaction characterized by chills,
nausea, flushing, increased body temperature, and/or
a pseudoinfluenza syndrome, but none had symptoms
of pyrogenic shock, since blood pressure and pulse
rate did not vary. These symptoms occurred after 75%
to 95% of the fractionated immunoglobulin had been
infused. With a treatment of 500 mg of aspirin by
intravenous route, the infusion could be continued.
No reaction made it necessary to stop the treatment.

Rush immunotherapy

In group I, 16/20 patients could reach a cumulated
venom dose of 200 pg within 3 hours (Fig. 1) without
any systemic reaction or any significant variation of
the pulse rate or blood pressure.

Four patients presented a systemic reaction requir-
ing epinephrine for cumulated venom doses of 20 to
130 png. All patients had generalized urticaria, mild
hypotension, and tachycardia. Two patients also had
laryngeal edema. Three of these patients had, initially,
very high HBV-IgG levels (649, 578, and 689 U/ml)
and HBV-IgE levels (23 to 189 PRU/ml), whereas
the other patient had had a very severe allergic reaction
after being stung and presented very high IgE titers
(45 PRU/ml). Three to four sessions of immunother-
apy were required to reach a cumulative venom dose
of 200 pg.

All subjects had a large local reaction that started
by the end of the rush protocol and lasted for 12 to
48 hours.

No patients placed in group II could reach the cu-
mulated venom dose of 200 wg (Fig. 1). They had
either a decrease in blood pressure of >30 mm Hg or
a systemic reaction for cumulated venom doses rang-
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FIG. 1. Cumuilative venom dose reached by patients submitted to rush immunotherapy with
HBV. A/l patients who could not reach a cumulative venom dose of 200 ug had a systemic

reaction.

ing from 10 to 70 ng. Epinephrine was required in
five cases. Three to seven sessions of immunotherapy
were needed to reach the cumulated venom dose of
200 pg. All patients had large local reactions.

Maintenance immunotherapy

One patient in group { and one other patient in
group II presented an urticarial side reaction while
they were receiving immunotherapy. These reactions
did not require any specific treatment.

Evolution of serum HBV-IgE

Large interpatient variations were observed in all
three groups. Overall, mean values did not change
significantly throughout the study.

Evolution of serum HBV-igG

Mean results are presented in Fig. 2. It can be
observed in group I that HBV-IgG was significantly
(p < 0.001) increased after the infusion of fraction-
ated IgG. In patients who could reach the cumulative
dose of 200 ug of HBV in 1 day, a mean increase of
67 U/ml was observed. The immunologic effects of
the active immunization were already detectable
I week after the rush because HBV-IgG was signif-
icantly (p < 0.05) increased (210 to 256 U/ml).
HBV-IgG continued to rise significantly (p < 0.02)
between days 7 and 14 (256 to 462 U/ml) and there-
after reached a plateau. In patients placed in group I
and who could not reach the cumulative dose of
200 pg of HBYV in 1 day, HBV-IgG increased 3 weeks

after the beginning of the rush and then reached a
plateau.

In group II, HBV-IgG was sigpificantly increased
3 weeks after the beginning of the rush (p < 0.001).
There was a significant (p < 0.05) difference be-
tween HBV-1gG in groups I and I, but after 2 months,
the difference between the two groups was skight and
nonsignificant.

HBV-IgG levels during the first 3 weeks correlated
with the initial level (R, = 0.89), and this correlation
was less evident after 2 months (R, = 0.62).

Evolution of skin tests

No significant difference could be observed when
skin tests performed before treatment were compared
with skin tests conducted 2 months later.

HB sting chalignge

Twenty-one (15 in group I and six in group 1) of
27 patients had a natural sting challenge between
3 weeks and 2 months after the cumulative dose of
200 pg was reached. No systemic reaction occusred,
but most patients had a large local reaction. Many of
these decided therefore to continge HBV immuno-
therapy by means of four to six HB stings a month.

DISCUSSION

It was only possible to achieve 1 day of rush
immunotherapy with HBV when the active immu-
nization was preceded by a passive infusion of
HBV-IgG. Eighty percent of the patients received a
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FIG. 2. Evolution of serum HBV-IgG: patients in group | who could reach the maintenance dose
{e); patients in group | who could not reach the maintenance dose (4), and patients in
group Il (W), p., < 0.001; Py < 0.05; pos < 0.02; pap:ns; pes:ns (Wilcoxon W test); pus<ogon:
pac:ns (Wilcoxon W test); p,a:ns; pge < 0.05; pesins (Mann-Whitney U test) (P, after passive

immunization).

cumulative dose of 200 p.g of HBV without any symp-
tom of systemic reaction. By contrast, all subjects
presented a large local reaction for single doses of
HBV, ranging from 40 to 70 pg. Moreover, all pa-
tients stung by an HB were protected.

The preparation of fractionated immunoglobulin
was performed according to a classic procedure,'' "
and all quality-control tests for intravenous immu-
noglobulin were done according to the European Phar-
macopaea. The final preparation contained >97% of
IgG. HBV-IgG antibody content was increased nine-
fold. The four IgG subclasses were found to be present
in the preparation. Total serum IgE was slightly in-
creased after fractionation, but HBV-IgE could not be
detected, possibly because of RAST interference by
IgG.'s

From 10 to 15 gm of fractionated immunoglobulin
was infused at a low infusion rate to reduce potential
side reactions that occurred in 75% of the patients;
however, they were always minimal or. mild. The only
treatment required was aspirin and a reduced infusion
rate. It was never necessary to stop the infusion. Such
reactions are common with infused immunoglobulin'’
and cannot be compared with systemic anaphylactic
reactions that are occasionally observed during HBV

immunotherapy. The long-term safety of their use may
be questioned, but it is likely that a single infusion of
immunogiobulins is harmless.

All the patients who received pretreatment with sa-
line and 20% of patients who had an immunoglobulin
infusion could not reach the cumulative dose of 200
pg of HBV. They had mild to severe systemic reac-
tions requiring epinephrine in 80% of cases. It is there-
fore clear that the infusion of fractionated immuno-
globulin protects the patient from a venom injection,
and this study confirms previous data.® The dose of
200 pg of HBV is not used routinely, but this is not
because patients received 200 pg instead of 100 g
that made the reactions more frequent, since in our
experience, patients had systemic reactions between
100 and 200 pg. Some patients who received frac-
tionated immunoglobulin had a systemic reaction dur-
ing the rush procedure. These patients appear to have
particular immunologic patterns because all had high
or very high HBV-IgE titers and three of them a very
high HBV-IgG titer (649, 689, and 578 U/ml). From
studies of beekeepers'® and from prospective studies
on venom efficacy,” '® it is suggested that a venom
1gG titer ranging from 150 to 400 U/ml should protect
most subjects; however, there are some investigators
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who have demonstrated that HBV-IgG levels are not
directly related to the degree of protection.' This was
not the case in three of four patients, and the relatively
low amount of HBV-1gG injected was unlikely to elicit
any protection. Thirty-six other patients have now
received fractionated immunoglobulin before rush
immunotherapy (unpublished data). Five patients
could not reach the HBV cumulative dose of 200 pg.
They all had HBV-IgG >400 U/ml and very high
HBV-IgE titers, confirming therefore that patients
with HBV-IgG >400 U/I should not be candidates
for passive and active immunotherapy. The reasons
for the protective activity of fractionated immuno-
globulin cannot be completely elucidated from this
study because HBV-IgG only forms a fraction of all
infused IgG.

In the future it will be interesting to extend this
study by use of immunoglobulin subclasses to deter-
mine whether there may be better protection with a
lower amount of infused IgG. Moreover, it may be
desirable to use purified HBV-IgG or IgG subclasses,
but their industrial preparation is still subject to many
problems, particularly a high pyrogenicity.

The HBV-1gG response was raised in most subjects
1 week after the rush procedure and in all patients
after 2 weeks. Since the half-life of IgG ranges from
8 to 21 days in normal individuals,” it appears that
the production of HBV-IgG by the patients occurs
rapidly after the active immunization. All patients
treated with HBV alone had a significant increase in
HBV-IgG, and there was no significant difference be-
tween the two groups. Mean levels of HBV-IgE did
not vary as might have been suspected because mean
variations usually appear after a longer period of treat-
ment. These observations indicate that the active im-
mune response is not modified by the passive infusion
of IgG. HBV skin tests did not vary significantly in
either group, and this finding contrasts with those
observed in mite or pollen”” * rush immunotherapy.
However, from studies of beekeepers,™ it appears that
the HBV dose is too low to decrease skin tests in
treated patients.

Twenty-one patients were stung by an HB either in
the clinic or accidentally. No patient presented a sys-
temic reaction, demonstrating that rush immunother-
apy with passive immunization or alone elicits not
only an immune response but also protects the patients
within days. These findings are of importance, since
in Europe most HBV-allergic patients (83% in our
practice) are members of the families of beekeepers.
Very often the honey farm is close to their home, and
they represent very high-risk patients. It is therefore
important to protect the patients rapidly. Rush im-
munotherapy appears to be efficient, but alone, it elic-
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its a very high rate of systemic reactions (see Eval-
uation of the treatment). The pretreatment with frac-
tionated immunoglobulin makes it peossible to reduce
sharply the incidence of these untoward reactions and
may be an alternative to active treatment alone.

According to our current experience. we consider
that only some HBV-allergic patients are candidates
for active and passive immunotherapy: (1) Patients
with HBV-IgG >400 U/ml (Pharmacia [gG RAST)
before treatment should not receive hyperimmune
globulins. (2) Members of families of beckeepers,
living in areas surrounded by bees who presented a
systemic reaction during the bee season are the best
candidates because they should be protected as soon
as possible. (3) Patients who experience recurrent sys-
temic reactions during immunotherapy with HBV and
whose HBV-IgG is <400 U/m!l may receive hyper-
immune IgG. Miller et al.” have used this method
and demonstrated that most patients could tolerate the
maintenance dose of 100 g of HBV. However, after
a few weeks, some patients relapsed when the pro-
tective effect of infused IgG disappeared.

REFERENCES

1. Valentine MD. Insect venom allergy: diagnos:s and treatment.
J ALLERGY CLIN IMMUNOL 1984;73:299.

2. Reisman RE. Insect allergy. In: Middleton E Jr, Reed CE, Ellis
EF, eds. Allergy, principles and practice. 2nd. ed. St. Louis:
The CV Mosby Co. 1983:1361.

3. Miller U, Thurnheer U, Patrizzi R. Spies J. Hoigne R.
Immunotherapy in bee-sting hypersensitivity. Allergy 1979:
34:369.

4. Bousquet J. Allergy to Hymenoptera venoms. Allergy Today
1985:3:40.

5. Yunginger JW, Paul BR, Jones RP, Santrach PJ. Rush im-
munotherapy program for honeybee-sting scnsitivity. § At-
LERGY CLIN IMMUNOL 1979;63:340.

6. Van Der Zwan JC, Flinterman J. Jankowski 1G, Kerchaert
JAM. Hyposensitization to wasp venom in six hours. Br Med
1 1983;287:1329.

7. Golden DBK, Meyers DA, Kagey-Sobotka A, Valentine MD,
Lichtenstein LM. Clinical relevance of the venom-specific im-
munoglobulin G antibody level during immunotherapy. J Al-
LERGY CLIN IMMUNOL 1982:69:489.

8. Lessof MH, Sobotka AK, Lichtenstein LM. Effects of passive
antibody in bee venom anaphylaxis. Johns Hopkins Med 1}
1978;142:1.

9. Yunginger JW, Santrach P). Treatment failures following
honeybee venom immunotherapy: use of passive immunization
[Abstract] J ALLERGY CLIN IMMUNOL 1979:63:179.

10. Bousquet J, Ménardo J-L, Aznar R, Robinet-1. vy M, Michel
FB. Clinical and immunologic survey in beekeepers in relation
to their sensitization. J ALLERGY CLIN IMMiNOL 1984,73:332.

11. Kistler P, Nitschmann HS. Large scale production of human
plasma fractions. Vox Sang 1962;7:414.

12. Barandum S, Kistler P. Jeunet F, Isliker H. Intravenous ad-
ministration of human gamma globulins. Vox Sang 1962;
7:157.

13. Koblet H, Barandum S, Diggelmann H. Tumover of standard



954 Bousquet et al.

14.

15.

16.

17.

18.

19.

gamma globulin, pH-4-gamma globulin and pepsin-desaggre-
gated gamma globulin and clinical implications. Vox Sang
1967;13:93.

Roémer J, Morgenthaler JJ, Scherz R, Skvaril F. Characteriza-
tion of various immunoglobulin preparations for intravenous
application. Vox Sang 1982;42:62.

Zelesnick LD, Hunt KJ, Sobotka AK, et al. Diagnosis of
Hymenoptera hypersensitivity by skin testing with Hymenop-
tera venoms. J ALLERGY CLIN IMMUNOL 1977;59:2.
Zimmerman EM, Yunginger JW, Gleich GJ. Interference in
ragweed pollen and honeybee venom radioallergosorbent tests.
J ALLERGY CLIN IMMUNOL 1980;66:386. )

Thompson RA. Adverse reactions to gamma globulin. In: Nyd-
deger VE, ed. Immunohemotherapy: a guide to immunoglob-
ulin prophylaxis and therapy. London: Academic Press,
1981:431.

Urbanek R, Krauss U, Ziupa J, Smedegard G. Venom-specific
IgE and IgG antibodies as a measure of the degree of protection
in insect sting sensitive patients. Clin Allergy 1983;13:229.
Blaauw PJ, Smithuis LOMJ. The evaluation of the common

20.

21.

22.

23.

24.

J. ALLERGY CLIN. IMMUNOL.
JUNE 1987

diagnostic methods of hypersensitivity for bee and yellow
jacket venom by means of an inhospital insect sting. J ALLERGY
CLiN IMMUNOL 1985;75:556.

Morell A, Schiirch B, Ryser D, Hofer F, Skvaril F, Baran-
dum S. In vivo behavior of gamma globulin preparations. Vox
Sang 1980;38:272.

Bousquet J, Calvayrac P, Guérin B, et al. Immunotherapy with
a standardized Dermatophagoides pteronyssinus extract. 1.
In vivo and in vitro parameters after a short course of treatment.
J ALLERGY CLIN IMMUNOL 1985;76:734-44.

Bousquet J, Guérin B, Dotte A, et al. Comparison between
rush immunotherapy with a standardized allergen and an alum
adjuved pyridine extracted material in grass-polien allergy.
Clin Allergy -1985;15:179.

Miiller U, Morris T, Bischof M, Skvaril F, Friedli HP. Com-
bined active and passive immunotherapy in honeybee sting
allergy [Abstract]. J ALLERGY CLIN IMMUNOL 1985;75:208.
Mueller HL. Further experience with severe allergic reactions
to stings. N Engl J Med 1959;261:374.

—— e i

and publication date.

charges).

AVAILABLE NOW! The FIVE-YEAR (1981-1985) CUMULATIVE INDEX TO THE
JOURNAL OF ALLERGY AND CLINICAL IMMUNOLOGY can be purchased from the
Publisher for $42.00. This comprehensive, 156-page reference guide is a current presentation
of all topics included in the JOURNAL from January 1981 to December 1985 (volumes 67-
76)—the past 10 volumes. It incorporates complete references to over 672 original articles,
abstracts, case reports, letters, editorials, and CME articles. It features 1,525 Subject Head-
ings, under which there are 5,316 references. Each subject entry lists the complete-article
title, author(s), volume, page, and year of publication. It also includes 4,780 Author Entries,
listing contributors, along with their respective titles, author-to-author referral, volume, page,

To purchase, call or write: The C.V. Mosby Company, 11830 Westline Industrial Dr.,
St. Louis, Missouri 63146, or telephone FREE 1-800-325-4177, Journal Fulfillment, ext.
531 (in Missouri call collect at 314-872-8370, Journal Fulfillment, ext. 531). Please reference
book code number 2605-6 when placing your order. PREPAYMENT REQUIRED. Make
checks payable to The C.V. Mosby Company. (All payments must be in U.S. funds drawn
on a U.S. bank.) Price: $42.00 in the U.S., $44.75 international (price includes mailing




