Clinical and immunologic follow-up of
patients who stop venom immunotherapy

M. U. Keating, MD,***** A Kagey-Sobotka, PhD, **
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We prospectively studied 51 self-selected Hymenoptera sting-sensitive patients to determine (1)
whether a minimal or optimal duration for venom immunotherapy (VIT) exists and (2) whether
clinical or immunologic parameters exist that are predictive of clinical immunity after VIT was
stopped. After 2 to 10 years of VIT, all patients had deliberate sting challenges (DSCs) from
live insects. If DSCs were tolerated, patients voluntarily stopped VIT and returned annually for
repeat venom skin tests (VSTs) and DSCs. In most patients, it was possible to monitor VST and
venom-specific antibody (Ab) levels before and after VIT was stopped. One-year after VIT, VST
and venom-specific IgE and IgG Ab level results were variable; 49 patients tolerated DSC,
whereas two patients exhibited generalized reactions. These two patients had pre-VIT histories
of grade IV field-sting reactions and had received VIT for 2 years and 4 years, respectively. The
short-term (1 year) risk of recurrence of clinical allergy to stings after VIT was higher in
patients who had experienced grade IV field-sting reactions before VIT versus patients
experiencing grade I to IlI reactions before VIT (2/15, 13% versus 0/36, 0%) and higher in
patients who had received VIT for less than 5 years versus patients who received VIT for 5 or
more years (2/20, 10% versus 0/31, 0%). We suggest that VIT should be continued for 5 years
in patients with pre-VIT field-sting reactions of grade IV severity. VST and venom-specific Ab

results do not reliably predict the outcome of DSC or the subsequent clinical course in
individual patients stopping VIT. (J ALLERGY CLIN IMMUNOL 1991:88:339-48.)
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Hymenoptera VIT is effective in preventing sys-
temic allergic reactions" ?; after 5 years of VIT, the
clinical protection rate is approximately 98%.°

The immunologic parameters used most frequently
to evaluate the response to VIT are the venom-specific
IgE and IgG Ab levels and VST. Interpretation of
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Abbreviations used
DSC: Deliberate sting challenge
HB(V): Honeybee (venom)
VST: Venom skin test
VIT: Venom immunotherapy
Ab: Antibody
WFH: White-faced hornet
YH: Yeliow hornet
YI(V): Yellow jacket (venom)

published data concerning venom-specific IgE and
IgG Ab levels and VST is difficult because of the
multiplicity of assay techniques and scoring methods.
Both venom-specific IgE Ab levels and VST reactivity
slowly decrease during VIT but become completely
negative in only a minority of patients.*® Preliminary
reports exist that VIT may be stopped after 5 years
irrespective of the continued presence of venom-
specific IgE Ab’ or in patients whose IgE Ab levels
have declined to insignificant levels.® Moreover, many
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TABLE I. Grading of generalized
insect-sting reactions*

Grade Signs and symptoms

I Slight general reaction  Generalized urticaria,
itching, malaise, or
anxiety

Any of the above plus one
or more of the fol-
lowing:

Generalized edema

Constriction in chest

Wheezing

Abdominal pain

Nausea and vomiting

Dizziness

IIT Severe general reactions Any of the above plus one
or more of the fol-
lowing:

Laryngeal edema

Dysphagia

Hoarseness or thickened
speech

Confusion or feeling of
impending disaster

Any of the above plus one
or more of the fol-
lowing:

Fall in blood pressure

Collapse

Incontinence

Unconsciousness

IT General reaction

IV Shock reaction

*Modified from Mueller et al.'®

insect-allergic patients who do not meet these criteria
have received VIT indefinitely, resulting in consid-
erable expenditure of time and money for these pa-
tients. Conversely, many insect-allergic patients have
stopped VIT, despite continued sensitivity (as judged
by VST or venom-specific IgE) and have not sustained
a generalized reaction when they were subsequently
stung.

The venom-specific IgG Ab level plateaus during
maintenance VIT.” Some investigators consider in-
dividuals whose IgG Ab levels are low to be at in-
creased risk for reactions to subsequent stings.'® "' In
contrast, other investigators have reported patients
with low levels of venom-specific IgG Abs who did
not react to subsequent stings.'*** Also, the ratio of
pre-VIT venom IgG Abs to post-VIT IgG Abs may
not be helpful prognostically if the pre-VIT IgG level
is already elevated because of a recent sting.'> When
VIT is stopped, 1gG levels decline to levels observed
in untreated patients,® > and yet clinical immunity
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TABLE N. Patients’ demographic data

No. patients 51

M/F 35/16
Age (yr)

Range 9-67

Mean 31
Duration of therapy (yr)

Range 2-10

Mean 5.2
Venom therapy

YJ

HB

Y] plus HB

Mixed vespid

Mixed vespid plus wasp

Mixed vespid plus wasp plus honeybee

Other

—
[= W= WEN RN VA

persists, making the concept of IgG as the sole pro-
tective mediator questionable.

A current recommendation that VIT can be safely
stopped after 5 years (despite the continued presence
of venom-specific IgE Abs in 89% of patients) is based
on a single-center study of 74 patients’ whose YJ or
mixed vespid maintenance VIT was stopped after 5
to 8 years. Recurrence of sting sensitivity 2 years after
VIT was stopped, as judged by DSC, was only 3%.
However, further observations in a group of 87 pa-
tients who stopped YJ or mixed vespid VIT after 5
years revealed that systemic reactions occurred in 10
patients (11%)." The aims of the present collaborative
study were to determine (1) whether fewer years of
VIT would maintain clinical protection and (2)
whether clinical or immunologic parameters exist that
could predict either the outcome of DSC or the sub-
sequent clinical course in patients stopping VIT.

MATERIAL AND METHODS
Patients

At the Mayo Clinic, we enrolled 51 self-selected patients
from our local practice or from the practices of other al-
lergists in the upper Midwest. All patients had histories of
generalized reactions to Hymenoptera stings and positive
VST. The pre-VIT reactions were graded by a modification
of the classification according to Mueller et al.'® (Table I).
Demographic data are listed in Table II. All patients had
received VIT to all the venoms originally producing positive
VST; most patients had received mixed vespid and wasp
VIT.

Study design

While patients were receiving maintenance VIT, they had
DSC from positively identified live insects, and most pa-
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TABLE 1ll. Pre-VIT sting data and DSC results
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Patients Grade of reaction
Time Stung Reactors | I m \'}
Field stings
Pre-VIT 51 51 10 18 8 15
Deliberate stings
During VIT 51 0
After VIT (yr)
1 51 2 1* 1*
2 16 0
3 11 0
4 2 0
5 2 0

*Grade IV pre-VIT field-sting reactions.

tients had repeat VST. If the DSCs were tolerated, patients
voluntarily stopped VIT, enrolled in the study, and were
asked to return annually for repeat VSTs and DSCs. This
study design eliminated any patients who were primary VIT
failures. Sera were obtained from patients before DSC for
measurement of venom-specific (YJ and/or HB) IgE and
IgG Ab levels when VIT was stopped and 1 year after VIT
was stopped. The study was reviewed and approved by the
Mayo Institutional Review Board.

Ninety-nine venom-treated patients had DSC during an
8-year period from 1981 to 1989. However, 28 patients had
stopped VIT without providing a serum specimen before
our evaluation, and 24 patients were not able to return 1
year after stopping VIT. Therefore, 51 patients were en-
rolled in the study. The 48 patients not enrolled in the study
were similar to the 51 patients of the study with respect to
gender, age, duration of VIT, and venoms received (data
not presented).

Skin testing

Intradermal VST titrations were performed with com-
mercial venom extracts at 1 pg/ml or less. Sufficient volume
was injected to produce an initial wheal 5 mm in diameter.
After 15 minutes, the wheal-and-flare diameters were re-
corded and graded according to the scale of Norman'’; a
grade of 1+ or higher was considered positive. A few
patients evaluated in the early 1980s did not have VST at
the time of DSC.

Sting challenge

Each patient had at least two DSC sessions | year apart,
one DSC while the patient was still receiving VIT (time 0),
and again 1 year later after VIT was stopped (time 1 year).
In addition, many of the patients have returned annually for
subsequent DSCs. Patients were stung once with each avail-
able insect to which they were receiving VIT. For example,
patients receiving mixed vespid venom were stung once with
a YJ, once with a YH, and once with a WFH. When se-

quential challenges with different insects were done on the
same day, they were spaced approximately 60 to 90 minutes
apart to allow for delayed reactions. Insects used for DSC
were collected from local nests and positively identified by
an entomologist. The DSC took place in a clinical research
center with readily available resuscitation equipment and
emergency medications.

IgE and IgG Ab measurements

Measurements of serum venom-specific IgE and IgG Ab
levels were done at the Dermatology, Allergy, and Clinical
Immunology Laboratory at The Johns Hopkins University
by methods described previously.'® ' Ab levels were mea-
sured for YJ and HB venoms only and reported in mass
units per milliliter.

Statistical analysis

Nonparametric statistics were used for our data analysis.
The signed-rank test was used to analyze differences be-
tween Ab levels from time 0 to 1 year. The rank-sum test
with log-transformed Ab values was used to analyze Ab
differences between groups of patients (patients receiving
VIT less than 5 years and patients receiving VIT 5 or more
years; patients with negative skin tests at time 0 and patients
with positive skin tests at time 0).

RESULTS
Deliberate stings

One year after VIT was stopped, 49 patients who
had previously tolerated DSC, while they were re-
ceiving VIT, now tolerated another DSC, whereas two
patients had generalized reactions (Table III). Of these
49 nonreactors 16, 11, 2, and 2 also returned for DSCs
2, 3, 4, and 5 years, respectively, after VIT was
stopped. No additional generalized reactions occurred
in any of these patients.

Both reactors had histories of grade IV field-sting
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reactions to YJ. One patient had received YJ VIT for
2 years and then sustained a grade I reaction 1 year
after stopping VIT. The second patient had received
YJ, WFH, and wasp VIT for 4 years and then sus-
tained a grade IV reaction 1 year after stopping VIT.
The case histories of these two patients are as follows:

Patient No. 1. This 42-year-old man was first observed
at the Mayo Clinic in 1982 for insect-sting allergy. His first
sting reaction had occurred 3 months previously, although
he had had many previous uneventful stings. This sting
reaction began within 20 minutes when he developed eryth-
roderma and pruritus, followed shortly by cutaneous angio-
edema, generalized urticaria, dyspnea, and hypotension. He
responded to treatment with epinephrine and diphenhy-
dramine in the emergency room. Two weeks later, VSTs at
another center were strongly positive to vespids but negative
to HB. An identical generalized reaction was evoked by the
VST and was reversed by treatment with epinephrine and
diphenhydramine. When he subsequently started receiving
mixed vespid and wasp VIT, he experienced numerous sys-
temic symptoms, even at reduced dosages. VST performed
at the time of our evaluation, revealed 3+ to YJ, 2+ to
WFH and 1 + to YH venoms at concentrations of 1 ng/ml.
Wasp venom was 2+ at a concentration of 10 ng/ml, and
HBV was negative. During VST, he developed itchy eyes,
nasal blockage, and some dryness and fullness in the mouth
that did not require therapy. We considered that YJ was the
culprit insect with the reactions to the hornet venoms prob-
ably caused by cross-reacting allergens. Because the patient
was from out of town and was quite apprehensive about
VIT because of his previous experiences, he was hospital-
ized for approximately 5 days and had a “rush” VIT pro-
gram. To reduce the number of confounding variables, we
opted to treat him only with YJV and to aim for a higher
than usual maintenance dose. He subsequently achieved and
tolerated a maintenance YJV dose of 200 pg every 5 to 6
weeks. Approximately 2 years later, the patient developed
generalized myositis, and the VIT was incriminated by his
local physician. A DSC to YJ was tolerated, and VIT was
stopped; VSTs were not performed. One year later (after
VIT was stopped) VSTs were 1+ to YJ and 2+ to WFH
venoms at concentrations of 1 wg/ml, whereas the other
venoms were negative. Because of his positive skin tests to
multiple vespids before receiving VIT, we elected to perform
DSCs with multiple vespids. A deliberate YJ sting pro-
duced, within 1 hour, mild itching of the face, lip, and neck.
Next, he had a YH sting, and this was followed by a sen-
sation of fullness of the tongue within 15 minutes. Results
of his physical examination was unremarkable. After a sub-
sequent wasp sting, he again experienced mild itching of
the mouth and neck. These symptoms resolved sponta-
neously without treatment. WFHs were not available for
sting challenge on this day. It was difficult to estimate at
this point how much his symptoms were due to only the
wasp sting and how much his symptoms reflected a cu-
mulative effect of all three stings. An empiric decision was
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made jointly at this time to restart his YJ VIT and add WFH
VIT.

Patient No. 2. A 25-year-old woman was first observed
at the Mayo Clinic in 1980 for insect-sting allergy. She had
been stung several times by unknown insects during child-
hood with no ill effects. One month before our evaluation,
she was stung once on the toe by an insect identified as a
YJ. Within 5 to 10 minutes, she experienced angioedema
of the palms, visual blurring, lightheadedness, generalized
erythroderma, and subsequently passed out. She had epi-
nephrine administered and was subsequently admitted to a
local hospital for 5 days. She had recurrent episodes of
generalized urticaria and breathing problems during this pe-
riod and was treated with diphenhydramine and glucocor-
ticoids. At our initial evaluation, VST revealed 2 + reactions
to YJ, WFH, and wasp venoms at concentrations of 0.2
pg/ml. She started VIT to YJ, WFH, and wasp. Approx-
imately 4 years later, VIT was stopped after she tolerated
DSCs from each of the vespids; VSTs were not performed
at this time. She returned 1 year later for repeat DSCs. Her
VST then revealed 3+ reactions to YJ, WFH, YH, and
wasp venoms at concentrations of 1 pg/ml, whereas HBV
remained negative. Approximately 6 minutes after her YJ
sting, she complained of dizziness, headache, lighthead-
edness, and difficulty breathing. Her blood pressure dropped
to 70/30; she subsequently exhibited injection of the con-
junctival vessels. Epinephrine was administered, and her
symptoms gradually subsided during the next 30 to 60 min-
utes. Because of her skin test reactivity to all vespid venoms,
she again started receiving mixed vespid and wasp VIT at
her request.

The responses to DSC 1 year after VIT was stopped
are illustrated in Fig. 1. The overall generalized re-
action rate for our group of 51 patients was 4%. No
generalized reactions were observed in the 31 patients
who had received VIT for 5 years or more, but in the
20 patients who received VIT less than 5 years, the
generalized reaction rate was 10%.

Venom-spegcific IgE and IgG Abs

Venom-specific IgE and IgG Ab levels, when VIT
was stopped, and 1 year later are presented in Table
IV. One year after VIT was stopped, the geometric
mean IgE and IgG Ab levels to YJV had declined
from 2.7 to 2.4 ng/ml (p not significant) and from
8.0 to 3.7 pg/ml (p = < 0.01), respectively; for
HB venom, from 4.2 to 3.4 ng/ml (p not significant)
and from 8.5 to 3.7 pg/ml (p = < 0.01), respec-
tively.

When YJ VIT was stopped, the geometric mean
venom-specific IgE Ab level was higher (4.2 ng/ml)
in patients treated for less than 5 years compared to
the geometric mean IgE Ab level (2.1 ng/ml) in pa-
tients receiving VIT for 5 years or more (p = 0.05).
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FIG. 1. Responses to DSC 1 year after VIT was stopped in patients treated for 2 to 10 years. The
severity of the pre-VIT field-sting reaction is illustrated, and the patients who had a generalized

reaction to DSCs are indicated by asterisks.

In the HB VIT-treated patients, the geometric mean
IgE Ab level was also higher in the group treated for
less than 5 years (8.6 ng/ml) than in the group treated
for 5 years or more (2.9 ng/ml), but the difference
was not statistically significant, perhaps because of
the small number of patients receiving HB VIT. In
the year after VIT was stopped, the geometric mean
IgE Ab levels in both the YJ- and HB-treated groups
did not differ in the groups treated less than 5 years
and for 5 years or more. The decrease in IgE levels
from time O to 1 year in the patients receiving YJ VIT
less than 5 years was not statistically significant, but
the decrease in the patients receiving YJ VIT for 5
years or more, although they were similar in magni-
tude, was statistically significant (p = 0.04). The de-
crease in IgE levels from time O to 1 year in the patients
receiving HB VIT less than 5 years was higher than
the decrease in the patients receiving HB VIT 5 years
or more (p = 0.08).

When YJ VIT was stopped, the geometric mean
venom-specific IgG Ab levels did not differ (p not
significant) in the groups treated less than 5 years and
for 5 years or more. In the year after VIT was stopped,
the geometric mean YlJ-specific IgG Ab level was
lower in the group treated less than 5 years (3.1
pg/ml) compared to the geometric mean IgG Ab

level (4.1 pg/ml) in patients receiving VIT for 5
years or more (p = 0.03). In the HB VIT-treated
patients, the geometric mean IgG Ab levels did not
differ (p not significant) in the groups treated less than
5 years and for 5 years or more. The decrease in 1gG
Ab levels from time O to 1 year in both the YJ- and
HB-treated patients receiving VIT less than 5 years
was similar to the decrease in the patients receiving
VIT for 5 years or more (p not significant for both).

When patients were grouped on the basis of VST
reactivity at time 0, those patients with negative VST
had significantly lower geometric mean IgE Ab levels
than patients with positive VST. Those patients who
received YJ VIT whose YJV skin tests remained pos-
itive at time O demonstrated a significant decline in
geometric mean YJ IgE Ab during the first year after
treatment was stopped, whereas geometric mean IgE
Ab in the skin test-negative group remained un-
changed. In both the YJV- and HBV-treated patients,
geometric mean IgG Ab levels were similar in skin-
test positive and skin test-negative groups at the time
VIT was stopped, and, as expected, decreased to a
similar degree during the first year after VIT was
stopped in the skin test-positive and skin test-negative
groups.

The IgE and 1gG Ab levels for the two patients with
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TABLE IV. Geometric mean venom-specific IgE and IgG levels {lower and upper boundary) at the
time VIT was stopped (0) and 1 year after VIT was stopped (1) in various groups of patients

IgE {ng/ml) IgG (png/ml)
0 1 0 1
YJ
All pts (N = 46)
Mean 2.7 (2.3, 3.3) 2.4(2.0,2.8) 8.0 (7.3, 8.8) 3.7 (3.4, 4.0)*
Range 0.47-231 0.44-141 1.9-30 1.3-15
Pts receiving VIT <5 yr
N =17)
Mean 4.23.1,5.8) 3.9(2.8,5.3) 7.4 (6.3, 8.8) 3.1 (2.7, 3.4)*
Range 0.54-231 0.59-141 2.2-26 1.5-12
Pts receiving VIT =5 yr
(N = 29)
Mean 2.1 (1.8, 2.6)t 1.8 (1.5, 2.2)% 8.4 (7.5,9.9) 4.1 (3.7, 4.6)*§
Range 0.47-28 0.44-15 1.9-30 1.3-15
Pts with pos skin test at
time 0 (N = 13)
Mean 57(3.8,84) 439,63 9.4(7.6,11.6) 4.3 (3.5, 5.3)
Range 1.4-231 0.87-141 2.7-29.8 1.3-14.7
Pts with neg skin test at
time O (N = 17)
Mean 1.3 (1.1, 1.5) 1.1 (0.92, 1.4) 6.6 (5.7, 7.6) 3.6 (3.2, 4.1)*
Range 0.47-7.8 0.44-7.0 1.9-15.9 1.5-9.2
Individuals reacting to DSC
Patient 1 8.2 59 13 3.7
Patient 2 2.5 4.9 7.7 1.7
HB
All pts (N = 15)
Mean 4.2 (3.1,5.7 34 (25,47 8.5 (6.8, 10.5) 3.7 (3.1, 4.4)*
Range 0.67-31 0.74-35 2.2-32 1.4-17
Pts receiving VIT <5 yr
N =235
Mean 8.6 (7.2, 10.2) 5.8(5.1,6.7) 12.3 (8.8, 17) 3.8 (3.1, 4.6)
Range 5.1-12 3.9-9.0 4.7-28 2.1-6.8
Pts receiving VIT =5 yr
(N = 10)
Mean 29(1.9,4.4) 2.6 (1.7, 4.1) 7.0(5.4,9.2) 3.7 (2.9, 4.8)*
Range 0.67-31 0.74-35 2.2-32 1.4-17
Pts with pos skin test at
time 0 (N = 6)
Mean 6.1 (4.7, 8.0)1 5.0(4.0, 6.3)# 7.4 (5.2, 10.5) 3.1 (25, 3.8t
Range 1.9-12 1.7-9.0 3.0-28 1.5-6.8
Pts with neg skin test at
time 0 (N = 5)
Mean 1.5 (1.0, 2.3) 1.2 (0.86, 1.8) 9.0(5.4, 15) 43Q2.7,6.7)
Range 0.67-7.1 0.74-5.3 2.2-32 1.4-17.2

pts, Patients; pos, positive; neg, negative.

*p < 0.01 for the comparison with time 0.

Tp = 0.05 for the comparison with patients receiving VIT for less than 5 years.
ip < 0.05 for the comparison with time 0.

§p = 0.03 for the comparison with patients receiving VIT for less than 5 years.
llp < 0.01 for the comparison with patients with negative skin test.

flp = 0.05 for the comparison with patients with negative skin test.

#p = 0.02 for the comparison with patients with negative skin test.
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FIG. 2. A, YJ (®) and/or HB (o) IgE Ab levels in 20 individual patients who had received VIT for
less than 5 years are listed at the time VIT was stopped and 1 year later; patients without
generalized reactions ( ); patients with generalized reactions (— — —). B, YJ and/or
honeybee IgE Ab levels in 31 individual patients who had received VIT for 5 years are more are
listed at the time VIT was stopped and 1 year later.
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FIG. 3. A, YJ and/or HB IgG Ab levels in 20 individual patients who had received VIT for less
than 5 years are listed at the time VIT was stopped and 1 year later. Symbols are same as in
Fig. 2. B, YJ and/or HB I1gG Ab leveis in 31 individual patients who had received VIT for 5 years
or more are listed at the time VIT was stopped and 1 year later.

generalized reactions are also listed in Table IV. With
just two such patients it is difficult to assess the sig-
nificance of their levels; indeed, by inspection, their
Ab levels are similar to levels of the other patients.
Finally, all individual antivenom IgG and IgE levels
are illustrated in Figs. 2 and 3, plotted as a function
of time after VIT was stopped.

Skin tests

The VST results in YJ- and HB-sensitive individ-
uals at various times after VIT was stopped are listed
in Table V. When VIT was stopped, 17 of 30 YJ-
sensitive patients and five of 11 HB-sensitive patients
had negative VSTs. Unfortunately, the two patients
with generalized reactions were not skin tested when
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TABLE V. VST results in YJ- and HB-sensitive patients at various times after VIT is stopped

Time after VIT is stopped (yr)

0 (%) 1 (%) 2 (%) 3 (%) 4 (%) 5 (%)

Y] sensitive

YI+ 13 (43)* 20 (51) 3 (33) 5 (100) 1 (100) 2 (100)

Y- 17 (57) 19 (49) 6 (67) 0 0 0

Total 30 (100) 39 (100) 9 (100) 5 (100) 1 (100) 2 (100)
HB sensitive

HB + 6 (55) 7 (58) 2 (50) 3 (60)

HB - 5 (45) 542 2 (50) 2 (40)

Total 11 (100) 12 (100) 4 (100) 5 (100)

+, Positive; —, negative.

*Number of patients (percent of total).

VIT was stopped; 1 year later, both patients had pos-
itive skin tests to YJ. Overall, there was no change
in VST reactivity in 22 of 30 (73%) YJ-sensitive pa-
tients and in seven of 10 (70%) HB-sensitive patients
1 year after VIT was stopped. The duration of VIT
did not affect VST reactivity after VIT was stopped.
VST remained positive in 13 of the 14 patients (93%)
who received VIT less than 5 years and in 22 of the
30 patients (73%) who received VIT for 5 years or
more.

DISCUSSION

The efficacy of VIT has been well demonstrated in
previous studies. Untreated patients with generalized
reactions have a 27% to 61% risk of a repeat systemic
reaction with future stings.!- '*2' Patients with gen-
eralized reactions who have received VIT for 1 or 2
years have approximately a 25% risk of a generalized
reaction, and in patients who have received VIT for
5 years or more, the risk drops to approximately
2%.% ¢ Our results are similar; we noted generalized
reactions in 25% of the four patients who received
VIT for only 2 years, in 10% of the 20 patients who
received VIT less than 5 years, and an overall inci-
dence in 51 patients of approximately 4%. There were
no generalized reactions in the 31 patients who had
received VIT for 5 years or more. Our findings support
the recommendation that VIT be continued for 5 years,
although there are many patients who do well with 3
or 4 years of VIT.

The number of patients who returned for DSCs 2,
3, 4, and 5 years after stopping VIT were 16, 11, 2,
and 2, respectively. Many of these patients (14 of 31)
had received VIT for less than 5 years, and none of
the patients had a systemic reaction with subsequent
DSCs. Although the number of patients is small, these
results are very encouraging because they suggest
that clinical reactivity remains suppressed years after

VIT is stopped and that the recurrence risk may be
confined to the first year after VIT is stopped. More-
over, both patients who experienced generalized re-
actions to DSCs 1 year after stopping VIT had ex-
perienced grade IV reactions before beginning VIT.
This finding suggests that the duration of VIT rec-
ommended should be tailored to the severity of re-
action to the pre-VIT field sting, with patients expe-
riencing more severe reactions being treated for at least
5 years. We will need to continue the yearly DSCs in
these and additional patients, however, before we can
estimate more precisely the risk of recurrence of clin-
ical sensitivity.

The lack of correlation between immunologic reac-
tivity and clinical sensitivity was demonstrated in this
study. Venom-specific Ab levels and VST reactivity
did not predict which patients could safely stop VIT.
At the time VIT was stopped, individual venom-
specific IgE and IgG levels were quite variable, and
the Ab levels in the two patients with generalized
reactions were similar to levels of the DSC-tolerant
patients. Venom-specific Ab levels in patients return-
ing for DSCs at 2, 3, 4, and 5 years have not been
measured; therefore, we cannot comment on the pre-
dictive uses of these assays after VIT has been stopped
for more than 1 year. Because data concerning cu-
mulative venom doses received were not routinely
collected from referring allergists, we could not cor-
relate cumulative venom doses with either clinical
outcomes or immunologic reactivity.

VST results also do not appear to correlate with
clinical sensitivity. When VIT was stopped, 13 of 30
YJ-sensitive patients and six of 11 HB-sensitive pa-
tients had positive VSTs, and yet none had positive
DSCs. At 1 year after VIT was stopped, 20 of 39 YJ-
sensitive patients and seven of 12 HB-sensitive pa-
tients had positive VSTs with two of the patients also
having generalized reactions to DSCs. Not all patients



VOLUME 88
NUMBER 3, PART 1

were skin tested at each visit, and the namber of
patients studied long term was small; nevertheless,
DSC remained negative in many VST-positive pa-
tients 2, 3, 4, and even 5 years after VIT was stopped.

The first year after VIT was stopped, a small decline
in the mean venom-specific IgE Ab levels was ob-
served (which was statistically insignificant). This
progressive decrease of sensitivity has been reported
previously.”® Mean venom-specific IgE levels were
lower in the group of patients receiving VIT for 5
years or more at both time 0 and 1 year after VIT was
stopped. However, the decrease in IgE Ab levels in
YJ-treated patients from time O to 1 year after VIT
was stopped was similar in both groups of patients,
suggesting that both the duration of VIT and the pas-
sage of time alone play a role in the decrease of IgE
Ab levels. In the HB-treated patients, there was a
larger decrease in IgE Ab levels from time O to 1 year
after VIT was stopped in the group receiving HB VIT
for less than 5 years.

We confirmed previous studies reporting a decrease
in the mean venom-specific IgG Ab levels after VIT
was stopped. One year after VIT was stopped, the
mean IgG Ab level fell to that observed in untreated
patients. In our patients, this decrease was statistically
significant for both the YJ- and HB-treated patients.
Despite this decrease in IgG Ab levels, most patients
tolerated DSC, suggesting that “low” levels of IgG
Ab do not predispose patients to reactions at this stage
of treatment. To evaluate whether duration of VIT
influences IgG levels, we compared mean IgG levels
between those patients receiving VIT for less than 5
years and those patients receiving VIT for 5 years or
more. At time 0, the mean YJ IgG Ab level was higher
in the group treated for the longer period, and the
mean HB IgG Ab level was higher in the group treated
for shorter periods. However, neither of these differ-
ences were statistically significant. Venom IgG levels
of <<3.0 to 5.0 pg/ml early in the maintenance phase
of immunotherapy have been reported to be the levels
at which individuals are at increased risk for reactions
to stings.'® However, in this study, there were six
patients with IgG levels =3 pg/ml at time 0, and yet
none had generalized reactions to DSC.

VST reactivity after VIT was stopped was also vari-
able. In 70% to 75% of patients, the VST reactivity
to YJ and HB venom was unchanged. Despite the
increase and persistence of VST reactivity, none of
these patients experienced a DSC reaction. Unfortu-
nately, the two patients with generalized reactions did
not have VST performed when VIT was stopped; thus,
changes in their VST reactivity could not be deter-
mined.

In summary, >96% of our group of 51 patients
tolerated a DSC 1 year after VIT was stopped. We
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suggest that VIT should be continued for 5 years in
patients who have experienced pre-VIT field-sting re-
actions of grade IV severity. An appreciable propor-
tion of patients whose field-sting reactions were of
grade I to III severity do well with 3 or 4 years of
VIT. However, results from VST or venom-specific
IgE or IgG Ab assays did not reliably predict the
outcome of DSC or the subsequent clinical course in
patients stopping VIT. With only two patients in
whom clinical reactivity returned in this series, it is
difficult to assess the value of these parameters in
predicting protection.

We thank Ms. Marian Bortolon for preparing the manu-
script, Ms. Verna Hoverman for the statistical analyses, Ms.
Cheryl Adolphson for editorial assistance, Miles Guralnick
of Vespa Laboratories for insect identification, the many
physicians who referred patients for DSC, and the staff of
the General Clinical Research Center for their assistance.

REFERENCES

1. Hunt KJ, Valentine MD, Sobotka AK, Benton AW, Amodio
FJ, Lichtenstein LM. A controlled trial of immunotherapy in
insect hypersensitivity. N Engl J Med 1978;299:157-61.

2. Reisman RE, Dvorin DJ, Randolph CC, Georgitis JW. Stinging
insect allergy: natural history and modification with venom
immunotherapy. J ALLERGY CLIN IMMUNOL 1985;75:735-40.

3. Golden DBK, Valentine MD, Kagey-Sobotka A, Lichtenstein
LM. Dose dependence of Hymenoptera venom immunother-
apy. J ALLERGY CLIN IMMUNOL 1981;67:370-4.

4. Ferrante A, Mocatta F, Goh D. Changes in IgG and IgE an-
tibody levels to bee venom during immunotherapy. Int Arch
Allergy Appl Immunol 1986;81:284-7.

5. Golden DBK, Kagey-Sobotka A, Hamilton RG, Valentine
MD, Lichtenstein LM. Human immune response to Hyme-
noptera venoms [Abstract]. J ALLERGY CLIN IMMUNOL
1983;71:140.

6. Golden DBK, Johnson K, Addison BI, Valentine MD, Kagey-
Sobotka A, Lichtenstein LM. Clinical and immunologic ob-
servations in patients who stop venom immunotherapy. J AL-
LERGY CLIN IMMUNOL 1986;77:435-42.

7. Golden DBK, Kwiterovich KA, Kagey-Sobotka A, Valentine
MD, Lichtenstein LM. Discontinuing venom immunotherapy
(VIT): determinants of clinical reactivity [Abstract]. ] ALLERGY
CLIN IMMUNOL 1989;83:273.

8. Reisman RE, Lantner R. Further observations of stopping
venom immunotherapy: comparison of patients stopped be-
cause of a fall in serum venom-specific IgE to insignificant
levels with patients stopped prematurely by self-choice. J Ar-
LERGY CLIN IMMUNOL 1989;83:1049-54.

9. Graft DK, Schuberth KC, Kagey-Sobotka A, et al. Assessment
of prolonged venom immunotherapy in children. J ALLERGY
CLIN IMmuNoL 1987;80:162-9.

10. 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;69:489-93.

11. Golden DBK, Valentine MD. Allergen-specific IgG antibody
measurements in the management of immediate hypersensitiv-
ity to Hymenoptera venoms. J Clin Immunoassay 1983;6:
172-6.

12. Bousquet J, Valentine MD. Immunotherapy with Hymenoptera



348 Keating et al.

13.

14.

15.

16.

J. ALLERGY CLIN. IMMUNOL.
SEPTEMBER 1991

venoms. In: Reed CE, Bellanti J, Davies RJ, eds. Proceedings 17. Norman PS. Skin testing. In: Rose NR, Friedman H, Fahey
of the XII International Congress of Allergology and Clinical JL, eds. Manual of clinical laboratory immunology. 3rd ed.
Immunology, Washington, D.C., 1985. St. Louis: CV Mosby, Washington, D.C.: American Society for Microbiology, chap
1986:326-34. 100, 1986:660-3.

Golden DBK, Addison BI, Gadde J, Kagey-Sobotka A, Val- 18. Hamilton RG, Adkinson NF Jr. Quantitation of antigen-specific
entine MD, Lichtenstein LM. Prospective observations on immunoglobulin G in human serum. II. Comparison of ra-
stopping prolonged venom immunotherapy. J ALLERGY CLIN dioimmunoprecipitation and solid-phase radioimmunoassay
IMMUNOL 1989;84:162-7. techniques for measurement of immunoglobulin G specific for
Parker JL, Santrach PJ, Dahlberg MJE, Yunginger JW. Eval- a complex allergen mixture (yellow jacket venom). J ALLERGY
uation of Hymenoptera-sting sensitivity with deliberate sting CLIN IMMUNOL 1981;67:14-21.

challenges: inadequacy of present diagnostic methods. J AL- 19. Sobotka AK, Adkinson NF Jr, Valentine MD, Lichtenstein
LERGY CLIN IMMUNOL 1982;69:200-7. LM. Allergy to insect stings. IV. Diagnosis by radioallergo-
Golden DBK, Kwiterovich KA, Valentine MD, Kagey- sorbent test (RAST). J Immunol 1978;121:2477-84.

Sobotka A, Lichtenstein LM. Risk and benefit of discontinuing 20. Dvorin DD, Georgitis JW, Reisman RE. Natural history of
venom immunotherapy (VIT) after 5 years [Abstract]. J AL- insect sting anaphylaxis: evaluation of untreated and incom-
LERGY CLIN IMMUNOL 1991;87:237. pletely treated patients [Abstract]. J ALLERGY CLIN IMMUNOL
Mueller HL, Schmid WH, Rubinsztain R. Stinging-insect hy- 1984,73:188.

persensitivity: a 20-year study of immunologic treatment. Pe- 21. Settipane GA, Chafee FH. Natural history of allergy to Hy-

diatrics 1975;55:530-3.

menoptera. Clin Allergy 1979;9:385-90.

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,
and publication date.

To purchase, call or write: Mosby—Year Book, Inc., 11830 Westline Industrial Dr.,
St. Louis, MO 63146-3318, or telephone FREE 1-800-325-4177, Journal Fulfillment, ext.
4351 (in Missouri call collect at 314-872-8370, Journal Fulfillment, ext. 4351). Please
reference book code number 2605-6 when placing your order. PREPAYMENT REQUIRED.
Make checks payable to Mosby-Year Book, Inc. (All payments must be in US funds drawn
on a US bank.) Price: $42.00 in the US, $44.75 international (price includes mailing charges).




