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The Hymenoptera venom study, a study based on case histories, skin test results and
adverse reactions, immunotherapy and adverse reactions, and treatment efficacy, for 3236
Hymenoptera-ailergic subjects, was begun in 1979 after the Food and Drug Administration

npprnunl of "\:monnntorn venoms. Flnhh).fnur Fellows gnd Members nf tho

marican Asademy

& 2 ETROET Ine American Acaaemy

of Allergy and Immunology parttczpated in the study. All subjects had a history of an adverse
reaction to one or more Hymenoptera insects. The mean age was 302 years (range I 10 83
years). Male subjects accounted for 61.5% and female subjects, 38.5%; 3.1% were beekeepers
and 32.3% were atopic. Demographic data were similar for subgroups. There was an average
of 2.7 history stings per subject. At least one systemic reaction (SR) was reported by 2866
subjects (89%); 2219 (69%) experienced an SR after their most recent sting before entry into the
study, and 70% had experienced only g single SR. Moderate 10 severe SRs were equally likely
dfier siings of yellow jacket, white-faced horner, and yeliow horner (65%), honeybee (67%), or
wasp (70%), although historical SRs were reported more often after stings of vellow jacket,
white-faced hornet, or yellow hornet (30%) than after honeybee (19%) or wasp (14%) stings.
No association was noted between the number of stings per episode and severity of the SR.
Fifty-one percent of SRs were reported as occurring within 10 minutes of sting; however, the

onset of a moderate to severe SR sometimes occurred at 301 or more minutes after a sting

episode. Of 2219 subjects with an SR after their most recent sting before entry into the study,
68% received epinephrine for treatment. (J ALLERGY CLIN IMMUNOL 1988:82:370-81.)
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When venom extracts became commercially avail-
able late in 1979, an HVS was initiated by question-

naire hv the American Anadpmy of Allproy and Im-

picit A L6 AMALULCIILRIND ALAQGCIILY O ALRCT @aass AN

munology Committee on Insects. The study was based
on the case histories and VST results of 3236 subjects
who had reacted adversely, either with an SR or LR,
to stings by Hymenoptera insects. Information was
submitted by 84 Fellows and Members of the Acad-
emy, and follow-up data were available for most
subjects.

The goals of the Therapeutic Safety and Efficacy
Protocol were (1) to ascertain the frequency and se-
verity of infield SSR (with signs and/or symptoms as
listed below) in subjects with a history of previously
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Abbreviations used:

AAAL:  American Academy of Allergy and Im-
munology
HVS: Hymenoptera venom study
LLR: Large local reaction

LR: Local reaction
MRSPES: Most recent sting prior to entry into the
study
SR: Systemic reaction
SRI: Systemic reaction index

SSR: Sting systemic reaction
VST: Venom skin test
WBE: Whole body extract
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TABLE I. SRI*
Severe
Unconsciousness {1.376
Shock 1.376
Drop in blood pressure 0. 126
Moderate
Lower airway obstruction 0.050
Upper airway obstruction 0.050
Gastrointestinal symptoms 0.013
Mild
Angioedema/ urticaria 0.003
Pruritus (.003
Other 0.003
Possible total 1.000

experienced SSR, who were VST positive when they
were first tested, and were administered venom im-
munotherapy and were subsequently restung in the
field, or were administered venom immunotherapy,
had immunotherapy stopped either before or after
achievement of maintenance level, and were subse-
quently restung in the field, and (2) to ascertain the
frequency and severity of adverse reactions (antici-
pated and unanticipated) occurring during skin testing
and/or venom immunotherapy.

The goals of the Diagnostic Efficacy Protocol were
(1) to predict whether a subject is more likely to have
an SSR if that subject had previously experienced an
SSR, were VST negative, and were restung in the
field, or if a subject were VST positive but had either
refused venom therapy or it had been deemed unnec-
essary (borderline skin test sensitivity and/or no life-
threatening SR), and were restung in the field, and (2)
if a subject experienced only LRs after previous stings,
were either VST positive or negative, were not receiv-
ing venom therapy, and were later stung in the field.

This first study presented demographics and history-
sting data for the 3236 HVS subjects. Local reactions,
skin test results, and adverse reactions to skin testing
and to venom immunotherapy will be analyzed in
future articles.

MATERIAL AND METHODS

Participation of physicians in the HVS was solicited at
the 1979 AAAI meeting and by letter from the Insect Sting
Committee of the Academy requesting participation from
directors of training programs in allergy and immunology.
Letters to participating physicians made the following spe-
cific requests: (1) submit data on all subjects initially eval-
uated or who had received WBE and had been reevaluated
for Hymenoptera insect allergy, (2) delegate one individual
to complete the questionnaires of the protocols, (3) perform
skin testing according to enclosed commercial standard in-
structions with 0.05 ml of extract for each intradermal test
dose, (4) follow the treatment schedule provided in the

*See text for explanation.

commercial venom-extract package insert, (5) include in the
study subjects who had been receiving WBE but exclude
those continuing therapy with WBE, and (6) promptly com-
plete and return follow-up forms that would be initially

scheduled at 6 months, then 1 year, and yearly thereafter.

A five-page questionnaire (entry forms 1 through 5) and
instructions were sent to participating physicians for each
subject. The questionnaires were supplied in duplicate on
two-part National Cash Register (Dayton, Ohio} carbonless
paper. The responder was to supply appropriate information
for each question, respond “unknown” or leave the response
area blank; blank spaces were entered into the data base as
“unknown’ or “missing.”

Entry forms 1 and 2 consisted of two parts:

Part I, Subject Identification. Demographic and relevant
historical data requested whether the subject was currently
a beekeeper, whether there was an atopic history (hay fever,
atopic eczema, and/or asthma), and information about WBE
treatment in the past.

Part I1, Insect-sting History. The time and characteristics
of the subject’s MRSPES was requested and whether this
sting had caused an LR and/or an SR. The time from sting
to maximum LR and size of any LR was requested. LRs
were defined as visible reactions at the site of the historical
sting. LLRs were defined as any visible LR =2 inches in
diameter. Also requested were whether any of the following
systemic symptoms and signs occurred;. generalized pruri-
tus, cutaneous angioedema and/or urticaria, upper airway
obstruction (primarily as laryngeal edema), lower airway
obstruction, drop in blood pressure, gastrointestinal symp-
toms (vomiting, diarrhea, and/or abdomtinal colic), uncon-
sciousness, shock, or “other.” When “other” was affirmed,
the responder was asked to write in a description of symp-
tom(s). The judgment of the attending physician was relied
on for determining whether such symptoms as a drop in
blood pressure, unconsciousness, or shock warranted a pos-
itive report. No detailed explanations of terins was provided
in the questionnaires. Details of any occurrence of reactions
to the imported fire ant and/or other ant stings, if they were
available, were also requested.
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TABLE ll. Characteristics of HVS subjects
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Age {yr) Age Sex Race
not
Mean <17 17-38 >33 reported M F White Black Other
N age (%} {%] {%} {%} (%) (%) {%)} {%} {%}
Total subjects 3236 31.8  33.9 304 39 [ 615) 385 J[954 ! 20 2.6
SR in Hx* 2866 319 332 308 41 624 376 954 20 26
SR in Hx and posi- 2181 | 30.1 320 342 297 4.1 64.7 353 96.0 i.5 2.5
tive skin testf
SR in Hx and neg- 31.9 314 299 345 4.2 547 453 937 3.6 2.7
ative skin tests
Boxed figures are referenced in text; Hx = history.
*Three hundred seventy subjects had a local reaction or large local reaction in their history and no reported systemic reaction.
TVenom skin test data will be reported in a future article.
TABLE Ill. Total subjects (3236) and participating physicians {84) by region* {percent)
Northeast Northcentral Southeast Northwest Southcentral Southwest Canada Other
(%) (%) (%) (%) (%) (%) (%) (%)
Subjects 28.3 13.5 21.1 8.8 6.1 12.3 9.8 0.1
Physicians 329 18.8 23.6 3.5 5.9 10.6 4.7
75%

Boxed figures are referenced in text.

*Northeast: New Jersey, New Hampshire, Connecticut, Pennsylvania, New York, and Massachusetts.
Northcentral: Indiana, Minnesota, Michigan, Hlinois, Iowa, Ohio, and Kansas.
Southeast: Florida, Maryland, Tennessee, Washington, D.C., Georgia, Louisiana, Kentucky, West Virginia, and Virginia.

Northwest: Oregon and Washington.
Southcentral: Texas and Oklahoma.
Southwest: Arizona and California.
Canada: Toronto, Ontario area.

Entry form 2 of the subject questionnaire requested the
same information as the Insect-sting History, summarized
in reverse chronologic order, for all known stings on record
or reported by subjects from memory. In some cases, it was
not possible to obtain accurate data for all historical stings.

Entry forms 3 and 4 outlined the methods of prick skin
testing with venoms, with histamine as a control, and when
to do intradermal skin tests and scoring and recording of
these tests. Physicians were requested to follow instructions
for skin testing in the package insert accompanying venoms.
Skin test reactions were measured in 15 minutes, and the
sums of the longest diameter and midpoint perpendicular
diameter for both erythemas and wheals produced by each
type of venom were recorded. Data on late-phase reactions
were not requested.

Entry form 5 recorded the presence or absence of an SR
during VST. If an SR occurred, symptoms and signs were
recorded as on forms 1 and 2, part II (Insect-sting History).
If the attending physician intended to treat a subject with
venom immunotherapy, that subject was entered into the

Therapeutic Safety and Efficacy Protocol. Otherwise, the
subject entered the Diagnostic Efficacy Protocol.

Appropriate follow-up forms were initially mailed to phy-
sicians at 6 and 12 months after a subject had entered the
study and every 12 months thereafter. The follow-up data
for treatments and reactions occurring through December
1982 were entered into the data base providing a 3-year
study period. Any submitted data that pertained to treatment
or stings that occurred after the study period were filed but
not considered part of the HVS data base. If the subject
was to be treated with venom therapy, scheduled Thera-
peutic Safety and Efficacy Protocol follow-up forms were
provided to physicians; if they were not, Diagnostic Efficacy
Protocol follow-up forms were provided according to
schedule.

Therapeutic Safety and Efficacy Protocol follow-up forms
consisted of three sections: form A, Venom Therapy;
form B, Treatment Reaction report; and form C, Insect-sting
follow-up.

The Venom Therapy section, form A, requested the sub:
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Before
Personal Hx treatment Hx as
of atopy with WBE beekeaper
(%) (%) (%)
32 43.1 3.0
29.5 43.4 33
36.8 42.2 1.8

ject’s name, physician’s name, and date of entry into the
study. Physicians added the date of report, the dates of both
the first and most recent venom dose, the date when im-
munotherapy reached maintenance (at least 100 pg for a
specific venom), and the treatment date indicated on the
most recently sabmitted previous report. Details of the cur-
rent dose included the venom(s) injected, volume(s), man-
ufacturer(s), concentration(s) in micrograms per milliliter,
whether the subject was continuing venom therapy, and, if
treatment was to be stopped, the reason and date when
treatment was stopped. Form A also requested whether the
subject had experienced an SR or any serious reaction during
immunotherapy since the original or latest previous report.

If a reaction attributable to immunotherapy had occurred,
completion of a Treatment Reaction report (form B) was
requested. Form B recorded the date of the most recent
reaction associated with venom immunotherapy and whether
this was an anaphylactic reaction (SR) or a nonanaphylactic
reaction, such as serum sickness or vasculitis. The same SR
symptoms requested in part II (Insect-sting History) of the
HYVS entry forms were to be reported, if they were present.
The identities of the venom(s), volume(s), concentration(s),
manufacturer(s), and lot number(s) were also reported.

Form C, the Insect-sting History follow-up, was to be
completed for any Therapeutic Safety and Efficacy Protocol
follow-up subject who had been stung since the date of the
last previous report. Questions on this form concerned the
date of the last insect-sting reaction, stinging insect, number
of stings, peak size of any LR, time to peak LR, and size
of this LR compared to any immediately prior LR. Also
requested was whether an SR followed the sting (with or
without LR), time (minutes) from sting to first systemic
symptom, whether epinephrine had been administered,
comparison of the severity of this SR to prior SR(s), and
information on the presence or absence of the same signs
and symptoms as reported on other report forms.

Form X, the Diagnostic Efficacy Protocol follow-up
form, was also mailed to participating physicians for those
HVS subjects being followed but pot receiving immuno-
therapy. This form requested the same information as
form C (Insect-sting History follow-up).

Forms D and E were provided to physicians in quantity
to report occurrences of reactions to immunotherapy or in-
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field stings occurring between scheduled follow-up reports.
Form D was used to report adverse reactions to immuno-
therapy with format identical to form B, Form E was for
reporting reactions to insect stings in a format identical to
form C and was used for both HVS protocols.

Each participating physician received a supply of post-
cards that were to be sent to those ot his subjects who had
been entered into the study but were not observed regularly.
These postcards asked whether the subiject had been stung
since the last request for data and if there had been any LR
or SR. Subjects who had been stung were requested to
contact their physician’s office to provide details of the sting
for inclusion in the study-data files.

The Therapeutic Safety and Efficacy Protocoi includes
all subjects who were treated with immunotherapy at any
time during the study. Most of the weated subjects were
skin test positive for at least one test venom. The criteria
for a positive response, with or without an SR, is the sum
of wheal cross diameters of at least 10 mm and the sum of
erythema cross diameters of at least 22 mm (both conditions
must be present). A few subjects, not meeting the above
skin test criteria and/or not having previously experienced
an SSR, were included in the HVYS by their physician and
treated with venom immunotherapy. These subjects, in fu-
ture studies, will be considered separately from those who
fulfill the skin test positive criteria.

An explanation of every subject lost from the stedy had
not been requested originally but was requested later in the
study. A letter was sent to all physicians who had subjects
with incomplete files requesting follow-up data and an ex-
planation concerning any subject who had been lost to
follow-up,

The computing facilities of the University of South Flor-
ida were used for data storage and subsequent analysis. This
system is an IBM (International Business Machines Corp.,
Armonk, N.Y.) 308! mainframe computer with extensive
capabilities and many available languages and systems. The
Statistical Analysis System (registered trademark of the SAS
Institute, Inc., Cary, N.C.) was used for most-data analysis.
An information management system has been designed to
store and facilitate analysis of the approximately 42,000
pages of data representing approximately 5.5 million pieces
of information in the HVS.

The SRI is a numerical scale devised for the ranking of
the severity of SRs (Table I). Unconsciousness, shock, and
a drop in blood pressure are considered to be the most severe
reactions. A nonshocking drop in blood pressure is not con-
sidered as severe as the other two. Mederately ranked signs
or symptoms are lower or upper airway obstruction and/or
gastrointestinal symptoms, the latter not considered as se-
vere as the other two. Angioedema and/or urticaria, pru-
ritus, and/or “other” symptoms are considered to be mild.
These differences are reflected in the values assigned to
each. The SRI was designed so that the sums of values for
a mild reaction would not equal the lowest value of a mod-
erate reaction, and the sum of values of a moderate reaction,
either alone or in conjunction with a mild reaction, would
not equal the value of the least severe reaction {drop in
blood pressure).
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TABLE IV. Number of subjects and type of reaction to most recent sting before entry into

study (MRSPES)

SR
Absence
Stinging of SR to Moderate/severe
insect MRSPES Mild Moderate Severe subtotal Total

Honeybee 242 141 193 + 91 = 284 425
Wasp 156 91 128 + 82 = 210 301
Yellow jacket 206 214 218 + 160 592
White-faced 10 12 19 + 13 = 431 44

hornet
Yellow hornet 16 9 11 + 10 30
Imported fire 14 3 10 18

ant
Other ant 8 1 1 2 4
Unknown un- 365 307 296 202 805

reported

Total 1017 31%) | t

65%

Boxed figures referenced in text.
*Less than 1%.

11647 (64%)|of these subjects experienced at least one systemic reaction to a prior sting.

1: of these subjects experienced at least one systemic reaction to a prior sting (23% of total subjects or 33% of subjects with a systemic

reaction from most recent sting before entry into the study).

§Three hundred seventy subjects had never experienced a systemic reaction; 2866 (89%) of all Hymenoptera venon study subjects had a

systemic reaction in history.

TABLE V. Number of subjects and type of reaction to most recent sting before entry into study

SR
Reported No. of Moderate/
stings incurred severe as
per sting episode Non-SR Mild Moderate Severe Total % of total Total
1 832 591 690 415 1696 2528
2 49 59 65 48 172 66 221
3 21 23 26 22 71 68 92
410 40 55 46 39 140 180
>10 8 13 13 17 43 70 51
Unknown/unreported 67 37 31 29 97 62 164
Total 1017 2219 : 3236*

Boxed figures are referenced in text.

*Three hundred seventy subjects had never experienced a systemic reaction.

RESULTS

The age distribution, sex, race, history of atopy,
prior history of WBE treatment, and beekeeper status
are presented in Table II. The mean age (years) was
30% with a range of 1 to 83 years. Male subjects
accounted for 61.5% and female subjects, 38.5%.

Ninety-five percent were white, 32% were atopic, and
42% had prior WBE treatment. Beekeepers accounted
for 3% of the sample. Demographic data for the 2866
subjects with a historical SR, the 2181 subjects with
both a historical SR and a positive skin test, and the
685 subjects with a historical SR and negative skin
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Total as %
Moderate/severe N Total by
as % total (N = 2219) insect

284
425
210

667
457
0

Total 798
431

= 666 66-—6 54

46

83% 1 32

75% * 12

62% 36 1170

(69%) | ¥

Ezak

tests were similar and also are presented in Table I1.
There was an average of 2.7 history sting episodes
per subject (not in Table II).

The regional distribution of subjects and physicians
contributing data is presented in Table III. Most sub-
jects (63%) and reporting physicians (75%) came from
the northeast, northcentral, and southeast sections of
the United States.

The number of subjects, the severity of the SR after
the MRSPES, and the stinging insect implicated in
the reaction are presented in Table IV. Of the 3236
subjects surveyed, 2219 (69%) experienced an SR
after the MRSPES. Seven hundred thirty-one of these
subjects (23% of the total subjects or 33% of those
with an SR from the MRSPES) had experienced at
least one SR to a prior sting. In contrast, 1017 (31%)
of the stung subjects had not experienced an SR from
the MRSPES. Of these 1017 subjects, 647 (64%) had
experienced an SR to a prior sting. Moderate to severe
SRs were equally likely after stings of the yellow
jacket, white-faced hornet, yellow hornet (431/666
or 65%), honeybee (284/425 or 67%), or wasp
(210/301 or 70%). SRs, regardless of severity, were
noted more often after stings of the yellow jacket,
white-faced hornet, or yellow hornet (30%) than after
honeybee (19%) or wasp stings (14%).

The relationship between the number of stings and
the reaction severity to MRSPES is presented in Table
V. Moderate to severe SRs were no more likely if the
subject was stung once (65%) or four to 10 times
(61%) during the same episode.
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Of the 2219 subjects who reported an SR from the
MRSPES, 2126 provided sufficient information to de-
termine their age at time of study entry, although spe-
cific age at the time of MRSPES was not requested
(Table VI). Of those subjects in the group younger
than 17 years of age, 44% had mild; 44%, moderate;
and 12%, severe SRs. Of the 17- to 39-vear-old age
group, 33% had mild; 41%, moderate; and 26%, se-
vere SRs. Of the group older than 39 years of age,
29% had mild; 33%, moderate; and 38% . severe SRs.
The percentages of the sample in the three age groups
were similar: younger than 17 years, 33%; i7 to 39
years, 36%; and older than 39 years, 31% (Table V).
The incidence of SR from MRSPES for ali age groups
were mild, 35%; moderate, 39%:; and severe, 25%.
Fifty-six percent of subjects aged 17 years or younger
with an SR from the MRSPES had an SR in the mod-
erate/severe ranges, whereas 67% of the 17- to 39-
year-old age group and 71% of the group older than
39 years also experienced a moderate/severe SR.

The total number of history SSRs experienced by
each subject is presented in Table VII. Of the 3236
subjects surveyed, 2866 (89%) reported at least one
historical SR. Most subjects reported experiencing
only a single SR (70%); however, approximately 9%
of the population reported experiencing three or more
of these reactions. This latter figure could be subject
to error from insufficient data, since some physicians
did not list all historical SRs or did not list more than
a certain number. Data on historical SRs, other than
those associated with the MRSPES, were not analyzed
in detail because it was not possible to obtain accurate
information for all historical stings.

The time to onset of the SRs is presented in Table
VIII. Fifty-one percent of the SRs after the MRSPES
occurred in 10 minutes or less. Eighty-six percent of
the SRs from the MRSPES began within 1 hour. (Nine
percent were unknown or unreported.) A large number
of SRs occurring in 10 minutes or less were moderate
to severe (72%) in comparison to mild reactions (28%)
occurring during this same time period. There was a
gradual decrease in the frequency of moderate to se-
vere reactions when the time of onset exceeded 10
minutes, for example, 63% at 11 to 20 minutes onset
that declined to 42% at 301 to 2880 minutes onset.
Four severe reactions began at 301 or more minutes.

The number of subjects who received epinephrine
after the MRSPES that yielded an SR and the severity
of the SRs are presented in Table IX. Subjects re-
porting moderate to severe SRs were somewhat more
likely to have received epinephrine (80%) than sub-
jects reporting mild SRs (64%). Of 2219 experiencing
SRs on the MRSPES, 68% had received epinephrine.

The relation between the severity of the most recent



376 Lockey et al.

TABLE VI. Number of subjects with MRSPES yielding an SR

J. ALLERGY CLIN. IMMUNOL,

SEPTEMBER 1988

SR
Row % Moderate/ % Total % Total
Mild Moderate Severe total severe | (N = 2126)|[(N = 2219} ]

Age at study entry

(1)

<17 309 | (44%) 305 (44%) 86 | (12%) | 700 56 33 32

17-39 251§ (33%) 312 41%) | 197 | (26%) | 760 67 36 34

>39 191 | (29%) 222 (33%) | 253 | (38%) | 666 71 31 30
Subtotal 751 [35%) | 839 [ (39%) | 536 [25%)][2126 ]
Unknown/unre- 27 32 34 93 71 4

ported age at

study entry
Total 718 (35%) 871  (39%) 570 (26%)

Boxed figures are referenced in text.

TABLE VIl Total number of SRs reported
per subject by subjects having a history of
sting(s) with SRs

No. of SRs* No. of subjects % (N = 2866)
1 2015
2 581 20.27
3 179 6.25
4 45 1.57
5 28 0.97
6 10 0.35 | 19%
7 3 0.11
8 1 0.04
9 2 0.07
10 2 0.07
Total 100.00

Boxed figures referenced in text,
*Some physicians indicated they ceased to collect history-sting data
after four or five reports of history stings.

SR and an immediately prior SR is presented in Table
X. Subjects with moderate to severe SRs from the
MRSPES and a history of prior SR(s) were more likely
to report the current reaction as equal or more severe
than the prior reaction (76%), compared to subjects
with mild reactions (55%). In 66% of SRs after the
MRSPES, there had been no prior SR.

DISCUSSION

This study of the experience with venom-sensitive
subjects by the membership of the AAAI that followed
the licensure of standardized venoms of Hymenoptera
(bee, yellow jacket, white-faced hornet, yellow hor-

net, and wasp) in 1979 represents the largest sample
of sting-allergic subjects ever evaluated.

The demographic characteristics of this sample
(Table II) are similar to samples of sting-allergic sub-
jects previously surveyed (Table XI). Note that the
mean age (30.5 years for all HVS subjects and 30.6
years for those with a history of an SR), male subject
percentage (62%), and percent who are atopic (32%
and 31%, respectively, for all HVS subjects and those
with a historical SSR) are similar to the tabulated mean
age (28.6 years), male subject percentage (64.2%),
and percent atopic (29.3%) in the cited studies." This
indicates that the HVS sample is typical of sting-
allergic subjects previously studied. The male subject
predominance has also been observed in prior studies
of pediatric,*” and young adult samples." This male
subject predominance is much greater than that ob-
served for hypersensitivity to several common aeroal-
lergens,® suggesting that the immune response to
venom allergens is particularly intense in male sub-
jects or that the degree of exposure and/or reported
stings from Hymenoptera is significantly greater for
male subjects compared to female subjects.

There were no reported fatalities among HVS sub-
jects attributable to insect stings, skin testing, and
treatment during the course of the HVS. When the
HVS subject characteristics are compared to subject
characteristics in other studies where subjects expe-
rienced fatal reactions to Hymenoptera stings (Table

" XII), the mean age (47 years) and male subject pre-

dominance (78%) of the deceased subjects in the cited
references are higher than for the average age (30.5
years for all subjects and 30.6 years for subjects with
an historical SR) and percent of male subjects (61.5%)
in the HVS.*"* The reason for this is unclear.
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TABLE VL. Time to SR

Hymenoptera venom study 377

Frequencies of

No. of subjects with MRSPES yielding an SR

SRs reported Moderate/
before severe as % Total
Time (min) to SR MRSPES Mild  Moderate Severe Total % of total (N = 2218) Total SR Hx
0-10 850 317|(28%)| 435 377 1129 ] 1979
11-20 413 165 187 88 440 20 (1 B6% | 853
21-40 162 84 94 46 224 63 10 386
41-60 100 48 44 16 108 56 3 208
61-120 33 22 20 6 48 54 2 81
121-300 22 13 11 2 26 50 H 48
301-2880* 39 18 10 3 31 | 70
> 2880 5 6 0 l} 7 14 i 12
Unknown/unreported 318 105 70 31 206 49 324
Total 19421 2219 4161
Boxed figures are referenced in text; Hx = history.
*Four of the severe reactions began at 301 or more minutes.
‘tLess than 1%.
¥This data not analyzed in detail because of questionable historical accuracy.
TABLE IX. Epinephrine use and SR severity
No. of subjects with MRSPES
yielding an SR
Combined
moderate/
Mild Moderate ‘Severe severe Total
Epinephrine
administered N % N % N % N % N %
Yes (before/during 454 596 74 457 88 1053 1507
the SR)
No 251 36 208 26 63 12 271 20 522 24
Total 705 804 520 1324
Unknown/unreported 73 67 50 190 8
Total 2219

Boxed figures are referenced in text.

The high percentage of subjects previously treated
with WBE (42%) is consistent with prior studies,*
reflecting the widespread use of WBE for therapy
before the availability of venoms.

Blacks, in this survey, accounted for 2% of the
sample, the same percentage of blacks reported in a
previous review.* This low percentage contrasts with
the higher prevalence of immediate hypersensitivity
to common aeroallergens of blacks compared to
whites in the U.S. population.® One possible expla-
nation is that the physicians from whose practices the

data on sting-allergic subjects were submitted did not
have access to the black sting-allergic population. It
is also possible that the black population is either not
exposed as often to Hymenoptera stings or does not
develop hypersensitivity to venom proteins as readily
as do whites. This observation merits further study.
The percentage of sting-allergic subjects in the HVS
who are also atopic (Table XI) is in:agreement with
the tabulated data reported in some other studies, al-
though atopy is not uniformly defined among studies.
The higher incidence of atopy in the HVS than in the



378 Lockey et al.

J. ALLERGY CLIN. IMMUNOL.
SEPTEMBER 1988

TABLE X. Most recent sting with SR compared to immediate prior sting with SR

No. of subjects with MRSPES yielding an SR

This SR compared Combined
to immediate % Total moderate/ % Total % Total
prior SR* Mild (N = 168} Moderate Severe severe {N =437} Total (N = 2219}

Less severe 76 45 81 22 103 24 179 8
Same 54 65 44 109 , 163 7
More severe 38 120 105 225 263 12
Subtotal 168 266 171 437 605

No prior SR 557 550 366 1473
Unknown/unreported 53 55 33 141 6
Total 778 871 570 437 2219

Boxed figures are referenced in text.

*In comparing a systemic reaction to the immediate prior systemic reaction, it is important to note that the “no prior systemic reaction”
option would be marked by the respondent when a particular reaction is the first one experienced. Also, an individual may have previously

experienced several systemic reactions in the past.

TABLE Xl Age, sex, and personal history of atopy of sting-allergic subjects studied in prior decade

Prior Sex (%)
No. of reported Mean Age {yr} — Hx of
fReference subjects sting Hx age range M F atopy {%])
Present study 3236 Any local or SR 30.5 1-83 38 E
Present study 2866 SR 1-83 38 '
1978 119 SR 27 2-73 6 35 T
19832 458 SR NA NA NA NA 14%
1983° 67 SR 34 NA 59 41 28||
1982* 21 5 LLRs, 16 SRs 28 7-58 52 48 NA
1978° 59 SR 39 15-63 68 32 NA
1985° 98 SR 15 2-52 77 23 50§
Tabulated 35.8
averages

Boxed figures referred to in text; Hx = history; NA = not available.

*Asthma, allergic rhinitis, and atopic eczema.

‘+Asthma and rhinitis.

$Not defined.

§Positive prick skin test to nonvenom allergens.

{Hay fever, asthma, and “other specific incidence of atophy.”

general population is most likely due to subject se-
lection and might be expected, since all the reporting
physicians were allergists/immunologists and subjects
were selected from their patients. Other studies have
demonstrated that the prevalence of atopy among
nonsting-allergic subjects is not appreciably different
from the prevalence of atopy among sting-allergic
subjects.*?

The proportion of subjects entered from various
regions of the United States, especially the eastern
United States (63% from the northeast, northcentral,

and southeast combined), either reflects the large pro-
portion of physicians submitting data (75% from these
areas, Table III) or indicates a real regional difference
in the prevalence of sting allergy. A high percentage
of fatalities caused by insect stings has been previously
reported from the eastern United States.'

An SR after the MRSPES was experienced by 2219
(69%) of the 3236 subjects of the HVS, and 65% of
these reactions were moderate to severe (Table IV).
Eighty-nine percent (Table VII) of the HVS subjects
reported a previous SSR, 63% (not presented in Table
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TABLE Xil. Hymenoptera sting fatalities*
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Sex {%!}

Noof -
Reference fatalities Mean age {yr) Range {yr} M F
1984° 25 34 <5 to >50 30 20
1983° 26 53 05t 84 73 27
19627 28 47 {to 84 NA NA
1963" 25 50 25 to 85 NA NA
198472 48 50 <1 to 84 81 19
Tabulated 30.4 22

averages

Boxed figures referred to in text; NA = not available.
*Bee, vespid, and wasp.

VII) of which were of moderate or severe degree.
Similar results were encountered in an AAAI survey
of 2606 subjects.'® Eighty-seven percent of that sam-
ple had experienced a prior SR (not necessarily after
their most recent sting), and 68% of these SRs were
classified of moderate or severe intensity. This prev-
alence of moderate/severe SSRs (excluding cutaneous
reactions only) observed in both studies differs from
one study of children (younger than 16 years of age)
that reported 68% of subjects with SSRs had only
mild (cutaneous) reactions.’

The earlier survey by the AAAI reported that the
most frequently implicated insect was yellow jacket,
followed by honeybee and wasp. ' The findings of the
HVS were similar (Table IV). The frequency of the
incriminated insect, however, depends on the regional
prevalence of these insects and/or on correct identi-
fication by the stung subject.® There was no correlation
between the reported severity of the SSR and the num-
ber of stings, suggesting that cumulative effects of
venom are not apparent when 10 or fewer stings are
received and that the allergic response is just as likely
to be maximal after a single sting versus up to 10
stings at the same time (Table V).

This study indicates that the younger population,
younger than 17 years, reported fewer severe SSRs
(12%) associated with the MRSPES than either sub-
jects 17 to 39 years of age (26%) or the older popu-
lation, older than 39 vears (38%) (Table VI). This
suggests that the older population (1) may be more
sensitive than the younger population, (2) cannot as
readily withstand the cardiovascular and/or pulmo-
nary complications of anaphylaxis, or (3) are more
refractory to emergency treatment measures. Fifty-six
percent of the group younger than 17 years had mod-
erate or severe reactions as compared with 71% of the
group older than 39 years. Therefore, 44% of the
group younger than 17 years had mild reactions, which

is considerably lower than the 68% prevalence of mild
systemic reactions for patients with a mean age 0£ 9.3
years reported by Schuberth et al.’

Seventy percent of the HVS subjects reported ex-
periencing only one SSR (Table VII). Most SRs after
the MRSPES (51%) occurred within 10 minutes of
the sting, as well as a high percentage {72%) of the
moderate to severe SRs during this same time period
(Table VII). Subjects who experience symptoms im-
mediately after a sting must be administered emer-
gency care as soon as possible. It is also- important to
note that moderate to severe reactions may occur hours
after a sting; four moderate or severe redctions among
HVS subjects began 301 or more minutes after
sting(s).

The intensity of some SSRs may have been mod-
ified by the prompt and frequent use of epinephrine
(Table IX). Eighty-eight percent of subjects reporting
a severe SR associated with the MRSPES received
epinephrine. The frequency of use of epinephrine in
this study is higher than that observed in the prior
AAAI survey in which <38% of the sting-allergic
subjects who were restung received epinephrine.'®
This suggests more effective physician and subject
education regarding the emergency use of epineph-
rine. These figures are still lower thap what they
should be and indicate that the favorable increase in
the use of epinephrine that has been accomplished by
education since 1965 needs amplification.

Most subjects (66%) with moderate to severe SRs
to the MRSPES had no history of a prior SSR, a
percentage that is almost identical to the'65% reported
in the previous AAAT survey.'® Subjects with a pre-
vious history of SSRs of mederate to severe intensity
were in the majority (76%) and were more likely to
classify the severity of their most recent reactions as
equal to, or more intense than, their previous SSRs
(Table X). Whether these reactions were more severe
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or perceived to be so due to their recency cannot be
determined from this survey. The data suggest that a
second SSR will be of the same intensity or worse in

most cases.

Future analyses of the HVS will address other ques-
tions, such as subjects’ skin sensitivity and adverse
reactions after skin testing and venom imunotherapy.

We gratefully acknowledge the following physicians and
their staffs for the contributions of information on the pa-
tients who were kind enough to participate in this study:

H. Abramson, MD
K. T. Alimurka, MD
F. Amodio, MD
1. Baker, MD

R. Ball, MD

S. Barr, MD

S. Berkun, MD

R. Bladek, MD
J. Blessing-Moore, MD
F. Bloom, MD
E. Buchsbaum, MD
C. Casterline, MD
L. A. Chardon, MD
W. Chemris, MD
R. Clausen, MD
N. Cohen, MD
L. Crawford, MD
R. Ehtessabian, MD
R. Evans, MD
1. Finegold, MD
C. R. Flory, Jr., MD
F. W. Floyd, MD
D. Fournier, MD
E. Friedman, MD
F. Friedman, MD
H. Friedman, MD
N. Goldberg, MD
A. Green, MD
P. J. Hannaway, MD
R. Hellmers, MD
L. Holfelder, MD
R. Holzhauer, MD
Z. Jancelewicz, MD
G. R. Juncos, MD
R. B. Klein, MD
H. A. Krouse, MD
O. Laing, MD

B. Larson, MD
. G. Leonardy, MD
Light, MD

A. Linhardt, MD
Listernick, MD

Lockey, MD

V.
K.

fal

W.
H.
I
R.
A.
D.
J.

F.

V.

McCourtie, MD
A.

J

M. M. Miller, MD

J. Minor, MD

A. M. Mirza, MD

T. M. Nall, MD

C. Palm, MD

J. W. Phillips, MD
D. T. Plaxico, MD
D. Rajtora, MD

D. Ramirez, MD

M. Reiter, MD

H. B. Richerson, MD
S. Ristow, MD

J. A. Robinson, MD
G. Rodriguez, MD
C. Rohr, MD

H. Rosengren, MD
N. Saint-Amand, MD
J. H. Saker, MD

W. Schoenwetter, MD
H. J. Schwartz, MD
R. H. Schwartz, MD

J. ALLERGY CLIN. IMMUNOL,
SEPTEMBER 1988

G. Shepherd, MD

S.

Silverblatt, MD

A. D. Singer, MD

C. T. Stafford, MD

D. J. Stechschuite, MD
M. Stein, MD

E. K. Sweeney, MD
J. Toogood, MD

. Torsney, MD

P.J

P. Turkeltaub, MD
S.B

R. Weiss, MD

. Valet, MD

J. E. White, MD
L. Y. F. Wu, MD
R. Zeiger, MD
H. Zeitz, MD

REFERENCES

1.

Settipane G, Kiein DE, Boyd GK. Relationship of atopy and
anaphylactic sensitization: a bee sting allergy model. Clin Al-
lergy 1978;8:259-65.

. Huber P, Hoigne R, Schmid P, Dozzi M, Muller U. Atopy and

generalized allergic reactions to Hymenoptera stings. Monogr
Allegy 1983;18:147-9.

. Grant JA, Rahr R, Thueson D, Lett-Brown MA, Hokanson

JA, Yunginger JW. Diagnosis of Polistes wasp hypersensitiv-
ity. J ALLERGY CLIN IMMUNOL 1983;72:399-406.

. Parker JL, Santrach PJ, Dahlberg MJE, Yunginger JW. Eval-

uation of Hymenoptera-sting sensitivity with deliberate sting
challenges: inadequacy of present diagnostic methods. J AL-
LERGY CLIN IMMUNOL 1982:69:200-7.

. Hunt KJ, Valentine MD, Sobotka AK, Beaton AW, Amodio

FJ, Lichtenstein LM. A controlled trial of immunotherapy in
insect hypersensitivity. N Engl J Med 1978;299:157-61.

. Roberts-Thomson PJ, Harvey P, Sperber S, Kupa A, Heddle

RJ. Bee sting anaphylaxis in an urban population of S. Aus-
tralia. Asian Pac J Allergy Immunol 1985;3:161-4.

. Schuberth KC, Lichtenstein LM, Kagey-Sobotka A, Szklo M,

Kwiterovich KA, Valentine MD. An epidemiologic study of



VOLUME 82
NUMBER 3, PART 1

10.

insect allergy in children. I. Characteristics of the disease.
J Pediatr 1982;100:546-51.

- Gergen PJ, Turkeltaub PC. Percutaneous immediate hypersen-

sitivity to eight allergens, United States— 1976-80. Hyats-
ville, Maryland: National Center for Health Statistics, 1986;
DHHS publication No. (PHS) 86-1685. (National Health Sur-
vey series 11, No. 235.)

. Harvey P, Sperber J, Kette F, Heddle RJ, Roberts-Thomson

PJ. Bee sting mortality in Australia. Med J Aust 1984;140:209-
11.

Mosbech H. Death caused by wasp and bee stings in Denmark,
1960-1980. Allergy 1983:38:195-200.

- Deaths from accidents caused by bites and stings of venomous

animals and insects by age: United States— 1962-63. Hyatts-

13.

14.

15.

16.

Hymenoptera venom study 381

ville, Maryland: National Center for Health Statistics; DHEW
unpublished (PHS) vital statistics.

- Deaths from hornets, wasps, and bees: United States-— 1984.

Hyattsville, Maryland: National Center for Health Statistics;
DHEW unpublished (PHS) vital statistics.

Ramirez DA, Londono S, Evans R. Adverse reactions to venom
immunotherapy. Ann Allergy 1981:47:435-9,

Barr SE. Allergy to Hymenoptera stings —review of the world
literature, 1953-1970. Ann Allergy 1971;29:49-66.

Parrish HM. Analysis of 460 fatalities from venomous animals
in the U.S. Am J Med Sci 1963;245:129.

Insect Allergy Committee of the American Academy of Allegy.
Insect-sting allergy: questionnaire study of 2606 cases. JAMA
1965:193:115-20.

Raymond G. Slavin, MD (USA).

AVAILABLE NOW! The PROCEEDINGS OF THE INTERNATIONAL CONGRESS OF
ALLERGOLOGY AND CLINICAL IMMUNOLOGY can be purchased from the Publisher.
This collection of “‘state-of-the-art’* presentations from the XII Congress held October 20-
25, 1985, in Washington, D.C., brings together the current advances in basic and. applied
aspects of allergy and allergic diseases. It includes 528 pages covering such topics as IgE,
roles of the different cell types and their products, clinical problems, asthma, rhinitis, and
reactions to foods and drugs and occupational agents, collected and reviewed by Editor
Charles E. Reed, MD (USA) and Associate Editors Joseph Bellaati, MD (USA), Robert J.
Davies, MD (UK), Sidney Friedlaender, MD (USA), Albert Oehling, MD (Spain), and

To purchase, call or write: The C. V. Mosby Company, 11830 Westline Industrial Dr.,
St. Louis, MO 63146-3318, or telephone FREE 1-800-325-4177, Journal Fulfillment, ext.
531 (in Missouri call collect at 314-872-8370, Journal Fulfillment, ext. 531). Prepayment
required. Make checks payable to The C. V. Mosby Company. (All payments must be in
US funds drawn on a US bank.) Price: $36.50 in the US, $40.50 in Canada, and $41.50
international (surface shipping charges included).




