Editorial

Systemic reactions from allergen

immunotherapy

The purpose of this editorial is to examine the in-
cidence of systemic reactions (SRs) to immunotherapy
and to assess potential risk factors for SRs. Immu-
notherapy is used as part of the treatment for asthma
and allergic diseases. Although many double-blind,
placebo-controlled studies have established an effec-
tiveness for treatment of allergic rhinitis, Hymenop-
tera hypersensitivity, and asthma,' a few studies of
immunotherapy of asthma have not demonstrated ef-
ficacy.” Present-day concerns about the relative safety
of this form of treatment still exist.

A fatal SR associated with immunotherapy was first
reported by Lamson® in 1924 after skin testing with
milk, egg. oat protein, and rice in a 5-month-old child
with chronic eczema. Eighteen years later, Vance and
Strassman® reviewed seven fatalities associated with
the injection of a foreign protein. The risks associated
with immunotherapy may not have been fully appre-
ciated until 1985, when Lockey et al.* made a prelim-
inary report at the American Academy of Allergy and
Immunology (AAAI) meeting of 15 fatalities associ-
ated with immunotherapy or skin testing occurring
between 1973 to 1984 and reported by AAAI members
in response to a questionnaire. In 1986 the British
Committee on Safety of Medicines (the American
Food and Drug Administration equivalent) reported
26 deaths associated with immunotherapy since 1957,
five of which had occurred during the preceding 18
months. The committee recommended that immuno-
therapy be administered only in facilities having full
cardiorespiratory resuscitation capabilities and that the
patients receiving injections be observed . . . for at
least two hours after treatment.”®

The following year Lockey et al.” reported the com-
pleted analysis of the AAAI study, comprising 46
fatalities (the 15 above are included) from 1945 to
1984, 30 of which had sufficient data for analysis.
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Abbreviations used
AAAL  American Academy of Allergy and Immu-
nology
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Six of these 30 deaths had been associated with skin
tests and 24 with immunotherapy. Five of the six skin
test fatalities had intracutaneous testing without pre-
ceding percutaneous testing. All six cases manifested
symptoms within 20 minutes after their tests. Fifteen
of 24 fatalities associated with immunetherapy had
the onset of symptoms within 20 minutes after their
injection(s). Three had onset of symptoms within 30
minutes and two after more than 30 minutes. The time
of onset was unknown in four cases. Reid et al.® cited
nine immunotherapy-related fatalities in the United
States during the period Jan. 1, 1985, through most
of 1989. Eight additional cases, for a total of 17, have
been reported for this same time span, of which all
but two occurred within 20 minutes (Unpublished
data). One unwitnessed fatality occurred more than
30 minutes after injections. Reid et al.” reported 10
fatalities for 1990 through most of 1991.

The analysis of these data led to a position statement
by the AAAI which recommended “The usual time
interval of 20 minutes for allergen skin testing and
immunotherapy is recommended to prevent serious
and possibly fatal reactions. This may be extended for
high-risk patients.”'"”

Risk factors identified in these studies included er-
rors in dosage, presence of symptomatic asthma. high
degree of hypersensitivity (by skin tests or RAST),
use of beta-blockers, injections from new vials, and
injections made during seasons of exacerbation."

In the May 1992 issue of the JOURNAL (J ALLERGY
Crin IMMUNOL 1992:89:925-33), Hejjaoui et al.'” re-
port on the incidence of SRs during a prospective
study of 454 subjects allergic to pollen receiving im-
munotherapy with standardized extracts administered
by a rush protocol. The authors suggest that the use
of potent standardized extracts may be associated with
a higher risk for an SR than that associated with the
use of a rush protocol alone. They also report a two-
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TABLE . Conventional schedules

Ref No. of Ages (yr) Schedule of Maintenance No. of SRs
(yr) patients Diseases {(mean) immunotherapy dose (% pts w/SR}
28 N/A N/A N/A Conventional N/A 143 (N/A)
(1992)
29 21 RW hayfever N/A Conventional 1.92 ng AgE 6 (28.6)
(1991)
26 70 Asthma (mite) N/A Conventional (std 5000 AU 17 (19)
(1991) extract)
26 71 Asthma (mite) N/A Placebo 0.25-0.5ml 33
(1991)
26 45 Asthma (SRW) N/A Conventional (std 10,000 AU 14 (16)
(1991) extract)
26 44 Asthma (SRW) N/A Placebo 0.25 - 0.5 ml 709)
(1991)
20 3536 N/A N/A Conventional N/A 139 (3.9)
(1990)
24 3178 N/A Median age Conventional N/A 166 (4.5)*
(1990) w/SR = 29.5
No SR = 32.9
22 615 N/A N/A N/A N/A N/A (6.7)
(1990)
30 141 N/A N/A Conventional N/A 38 (15.6)
(1990) (53 on VIT)
31 11 Asthma 21-52 Conventional See belowt 2 (18.2)
(1988) (cat sensitive)
32 712 N/A N/A Conventional Not >0.5 ml 81 total SRs
(1988) (1:10 wt/vol) 33 late SRs
4.1)
23 2989 N/A N/A Conventional Up t0 0.3 ml 27 (0.8)
(1987) (1:50 wt/vol)
each allergen
21 416 Allergic rhinitis N/A Conventional 0.2 ml of 1:100 82 (16.8)
(1986) (grass + wt/vol or
tree *+ weed) max tolerated
dose
33 628 N/A N/A Conventional Not > 0.5 ml 52 (7)
(1986) (1:10 wt/vol)
13 52 RW, hayfever N/A Conventional 1 — 18.7 wg 13 (46.7)
(1982) of AgE

RW, Ragweed; std, standardized; N/A, not available; Ag, antigen; AgE, antigen E; AU, allergy units; VIT, venom immunotherapy; SRW,
short ragweed; RIT, rush immunotherapy; A/OH, aluminum hydroxide; ophth, ophthalmic; HEP, histamine equivalent prick; PNU,
protein nitrogen units; AD, atopic dermatits.

*Liberal criteria were used to define SR.

FNine patients received median cumulative dose of 46.2 FDA units of Fel d I equivalents over 12 months. Two remaining subjects received
much lower doses that were considered to be inadequate treatment.

fAuthors suggested that a protocol with more injections over a longer time period might have produced fewer SRs.

§Two SRs involved “shock”; onset within “several minutes.”

|Nineteen of 20 children (95%) had SR(s) during RIT. 5 of 14 (35.7%) children treated for cat allergen had SR(s) on maintenance.

Two of seven adults (28.6%) who completed 3 years of treatment had a single episode of asthma.
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Comment

Rate of
SRs/injection Onset of SRs
0.51% 103 =30 min
11 30-60 min
31-2hr
12 >2 hr
14 not noted
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
0.30% 43 =15 min
45 15-30 min
41 30-60 min
37 >60 min
N/A N/A
0.2% N/A
0.6% N/A
0.16% (late SRs) 48 =30 min
22 30-60 min
71-2hr
4 2-6 min
0.05% 18 =15 min
6 15-30 min
3 >30 min
0.3% =45 min
0.25% 32 =30 min
20 35 min to
6 hr
3.2% N/A
0.1% 44 <1 hr§

Five “severe” SRs occurred including one “severe” SR in the
placebo group; authors concluded that SRs are caused by
multiple factors including potent extracts, aggressive dos-
ing, heightened patient surveillance, and placebo effect

65% of SRs occurred in femalcs, 83% of SRs in young
adults

68 patients also on (-blockers (57 oral; 11 ophth); onty 1
SR occurred in this subset

Asthma not assoc w/increased SRs; male SRs = female
SRs

This study was a chart audit of 18,993 total injections

Low rate of SRs attributed to slow build-up period und
lower peak doses

Emphasis on late SRs (occurring 30 min to hours after in-
Jjection); no late SRs involving hypotension noted

Large local reactions usually did not precede SRs

SRs more common among females than males

Late SRs more common in females than males (25:8)

Patients highly seunsitive to RW#

Prospective survey of 43 French MDs; patients were an un-

fold reduction in SRs occurring in subjects treated

the percent of subjects having one or more SRs, the

with methylprednisolone, ketotifen (not available in
the United States), and long-acting theophylline be-
fore their injections.

The summary of SRs reported in 38 studies (Tables
I, II, and III) pays particular attention to the dosing
schedule used in each study, the allergens used, and

percent of injections resulting in SRs, and the time of
onset of the SR.

Table I summarizes data from studies where con-
ventional schedules of immunotherapy were evalu-
ated. These reports did not distinguish between SRs
occurring during the buildup or maintenance phases
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TABLE 1. Conventional scheduies—Cont’d

J ALLERGY CLIN IMMUNOL
OCTOBER 1992

Ref No. of Ages (yr) Schedule of Maintenance No. of SRs
{yr) patients Diseases {mean) immunotherapy dose (% pts w/SR)
34 19,739 N/A N/A Conventional N/A 155 (N/A)
(1980)
35 N/A Rhinitis = N/A Conventional N/A 94 (15)
(1979) asthma; 1 pa-
tient w/insect
sens.
36 8706 Asthma &/or N/A Conventional N/A 1774 (7.6)
(1957) hayfever, rhi-
nitis, AD,
urticaria
36 1410 Hymenoptera N/A Conventional VIT 100 pg each 327 (12.1)
(1990) venom; 300
pg mixed
venom
38 26 Hymenoptera N/A Conventional VIT N/A 1(3.8)
(1990) w/std Hymenop-
tera venom ex-
tracts
39 21 Cat 9-47 Adults: conventional 4.3 g Fel d 1 10
(1991) w/AlOH adsorbed
Ag; Child: RIT
w/water soluble
Ag; depot Ag for
maint
39 11 Dog 11-36 Adults: conventional 76 pg dog al- 1 adult (20.0)
(1991) w/A1OH ad- bumin See comment
sorbed Ag; child:
RIT w/water solu-
ble Ag; depot Ag
for maintenance
40 15 Seasonal rhini- 11-53 (26.2) Conventional 10,000 PNU “Rare” (2 se-
(1985) tis (100%), w/alum precipi- vere SRs
asthma tated extract reported)
(78.6%),
conjunctivitis
(10%)

of immunotherapy. The percent of subjects having one
or more SRs ranged from 0.8% to 46.7% for con-
ventional schedules (mean, 12.92%; SD, 10.8%:; SE,
2.41%). Van Metre et al."” reported SRs in 46.7% of
subjects in a ragweed extract conventional immuno-
therapy study. It should be noted that the study pop-
ulation was highly sensitive to ragweed and had pos-
itive skin tests to ragweed pollen extract and ragweed
antigen E at concentrations of 1:312,500 wt/vol and
0.01 pg/ml or less, respectively. Immunotherapy was
initiated with 0.1 ml of 1:10,000 wt/vol dilution, and
maintenance was achieved over 21 weeks. The authors
stated that the unacceptable rate of reactions probably
was related to the high degree of hypersensitivity in

the study population and proposed that giving many
more injections over a longer time period before reach-
ing maintenance might reduce the incidence of SRs.

The rate of SRs per injection during buildup and
maintenance for studies in which conventional sched-
ules were used ranged from 0.05% to 3.2% (mean,
0.5%; SD, 0.87%; SE, 0.25%), all studies but one
reported rates of 0.6% or less. The exception was the
report by Van Metre et al.'? These data include studies
where standardized and nonstandardized extracts were
used. No apparent differences were noted in the in-
cidence of SRs.

Table II summarizes data from studies of seven
treatment groups in which modified allergens were
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Rate of
SRs/injection Onset of SRs Comment
65 1-12 hr selected population
42 > 12 gr
4 — no info
0.15% 42 =30 min 9 SRs w/pollen, 2 SRs w/dust. 1 SR w/Hymenoptera
39 >30 min
0.14% N/A
N/A N/A Survey of 84 fellows and members of AAAL 92% ot pa-
tients achieved maint dose
N/A N/A Survey of physician fellows and members of AAAL; (25 res-
pondants): all patients receiving VIT during pregnancy
N/A N/A 1 adult had 4 SRs and withdrew from the study; 1 adult
with I SR also withdrew from the study
N/A N/A 19 of 20 children had 1-2 SRs on water soluble extracts dur-
ing RIT; dog extract 50% as potent as cat as measured by
HEP units, thus dog extract biologically less active
N/A 15 min to 6 hr

used. Conventional schedules and modified-conven-
tional schedules with increased intervals between
maintenance injections (i.e., “allergoid boosters™) are
evaluated. No rush protocols are included.

The percent of subjects having one or more SRs in
these studies of modified allergens ranged from 0%
to 16.7% (mean, 8.44%; SD, 8.03%; SE, 3.59%).
The rate of reaction per injection ranged from 0% to
5% (mean, 1.13%; SD, 1.82%; SE, 0.61%). The SRs
occurred in groups using allergoids as well as in one
group on placebo. No SRs were reported in either of
the two studies using polymerized allergens.

The 23 groups in which rush or accelerated sched-
ules were used are summarized in Table III. The per-

cent of subjects having one or more SRs during the
maintenance phase of immunotherapy ranged from
0% t0 21.1% (mean, 4.77%; SD, 6.47%; SE, 2.05%).
However, the number of SRs was higher during
buildup when the interval between injections was re-
duced (“rush” or “semirush” protocols). Subjects hav-
ing one or more SRs ranged from 0% to 66.7%, with
accelerated (i.e., “rush,” “semirush,” or “clustered™)
schedules (mean, 21.33%; SD, 17.86%; SE, 3.72%).
These protocols were associated with rates of SRs-per
injection ranging from 0% to 6.4% (mean, 2.36%;
SD, 1.7%; SE, 0.38%). Grammer et al." reported no
SRs among 35 subjects with grass-sensitive hayfever
when polymerized grass extracts, which were indi-
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TABLE II. Modified allergens

J ALLERGY CLIN IMMUNOL
OCTOBER 1992

Ref No. of Ages (yr) Schedule of Maintenance No. of SRs
{yr} patients Diseases (mean) immunotherapy dose (% pts w/SR)
19 20 Orchard-grass rhinitis N/A High-dose protocol 10,000 PNU 3(15.0)
(1990) (100%), asthma (28.2) with HMW-
(55%), conjunctivitis GOID
(85%)
19 19 Orchard-grass rhinitis N/A Low-dose protocol 2000 PNU 2 (10.5)
(1990) (100%), asthma (24.7) with HMW-
(53%), conjunctivitis GOID
(80%)
19 18 Orchard-grass rhinitis N/A Placebo N/A 3 (16.7)
(1990) (100%), asthma (21.5)
(50%), conjunctivitis
(60%)
41 22 N/A N/A Allergoid boosters; N/A N/A
(1990) 6-wk intervals
41 21 N/A N/A Allergoid boosters; N/A N/A
(1990) 3-mo intervals
15 23 Grass pollinosis 24-61 Polymerized RW Total dose of None (0)
(1989) (Bermuda, orchard, (11-wk regimen), PRW = 2,955
and timothy) and RW IPG (9-wk AU, total dose of
allergic rhinitis regimen) IPG = 71,950
PNU
16 16 Tree + RW pollinosis N/A 12-wk schedule Total doses: 48,850 None (0)
(1986) &/or grass pollinosis polymerized PNU IPT, 48,850
allergens PNU IPG

HMW-GOID, High-molecular-weight aliergoid; PRW, polymerized ragweed; /PG, individually polymerized grasses; IPT, individually

polymerized trees

vidualized for each patient, were administered by
means of an accelerated schedule. The two other stud-
ies cited in which polymerized extracts were used also
reported no SRs among 39 subjects.'* ' This suggests
that this particular modification of extract material
may be responsible for the lower incidence of SRs
reported in these studies. Van Bever et al.'” reported
no SRs in 19 asthmatic subjects sensitive to mites
treated with a semirush protocol. The subjects
achieved maintenance within a month as contrasted
with most other rush programs where maintenance was
achieved in 1 to 3 days.

A review of the time of onset of SRs indicates that
most reactions begin within 15 to 20 minutes, re-
gardless of the schedule used. Most SRs are mild and
are successfully managed with conventional mea-
sures. No fatalities are recorded in these 38 reports.
Bousquet et al.’® and Hejjaoui et al.'? noted, in sep-
arate studies, that the time of onset of the SR could
be inversely correlated with severity of the reaction.

Other factors may increase the likelihood of an SR.
These include incorrect injection technique as cited
by Bousquet et al.," a higher risk for females versus
males (two studies reported this trend, *' whereas
one did not??), and asthmatic subjects with a previous
SR. However, one study of 615 subjects (303 with
asthma) did not find an increased incidence of SRs
among asthmatic subjects.?*

Hepner et al.” studied 2989 subjects and reported
that most SRs occurred in the absence of previous
large local reactions. A later study by Hepner et al.**
did not find an increased incidence of systemic
reactions in subjects on beta-blockers. Hejjaoui
et al.,'>? in two separate reports, described five treat-
ment groups, each of which received premedication
with a combination of methylprednisolone, ketotifen,
and long-acting theophylline as a part of their rush
immunotherapy regimen. All five premedicated
groups had a decreased incidence in SRs compared
with rush immunotherapy without premedication.



VOLUME 90
NUMBER 4, PART 1

Systemic reactions from immunotherapy 573

Rate of
SRs/injection

Onset of SRs

Comment

N/A 15 min to 6 hr
N/A 15 min to 6 hr
N/ A All =30 min
0.2% (1982) All =30 min
3% (1983)

None (1984-85)

None (1982) N/A

5% (1983)

2% (1984)

None (1985)

0% N/A

0% N/A

No “moderatc” or “severe” SRs

Authors state 1 “moderate” SR possibly caused by madver-

tent intra-vascular injection of extract

All SRs “minor”

No treatment other than antihistamine required

PRW and IPG given as separate injections

Two studies reported SRs in three different placebo
including one “severe” reaction, thus un-
derscoring the potential for adverse events even with

groups’ 19, 26

placebo.

about masking a mild reaction, which, with a fu-
ture injection, could become a more serious re-
action or delay the onset of a reaction beyond the
waiting period. Additional data are needed.

The following conclusions can be made:

1. The percent of subjects who have an SR from
immunotherapy is small but appears to increase as
a. the immunotherapy schedule is accelerated;
b. high-dose regimens are used in highly sensitive

subjects.

. Maintenance immunotherapy appears to be asso-
ciated with fewer SRs than the build-up period of
rush and accelerated schedules of immunotherapy.

. Premedication with a combination of methylpred-
nisolone, ketotifen (not available in the United
States), and long-acting theophylline appears to
decrease the incidence of SRs associated with rush
protocols. Such studies have not been done with
conventional protocols. Premedication has not
been an accepted practice because of concerns

4. The 20-minute waiting period, as recommended

by the AAAI, is adequate for conventional im-
munotherapy. However, a longer waiting period is
necessary for high-risk subjects. Such high-risk
factors include the following:

a. rush immunotherapy;

unstable asthma (perhaps asthma itseif ):
seasonal exacerbation;

high degree of hypersensitivity;

beta-blockers (they should be discontinued,
where possible).

Seven to 10 million immunotherapy injections are
administered annually in the United Statzs.” The risk
of a fatal SR from such therapy is extremely small.
However, any SR is unacceptable, and all physicians
prescribing and/or administering such therapy must

o oo o
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TABLE lll. Accelerated schedules

Stewart and Lockey

J ALLERGY CLIN IMMUNOL

QOCTOBER 1992

Ref No. of Ages (yr) Schedule of Maintenance No. of SRs
(yr) patients Diseases (mean) immunotherapy dose (% pts w/SR)
13 18 RW hayfever N/A Clustered 1-18.7 pg of AgE 19 (55.6)
(1982)
42 120 N/A N/A 4-visit modified rush | ml of 100 pwg/ml 16 (10)
(1991) VIT protocol
17 19 Asthma (mite) 8-15.7 (12.2) Semirush (mainte- 1000 BU None (0)
(1990) nance achieved at
[ mo)
14 35 Grass hayfever  21-65 Accelerated IT 3,300 to 9,900 PNU, None (0)
(1986) w/IPG extracts total up to 72,000
PNU IPG
12 74 Rhinitis N/A (24.6) RIT (3 days) 1608 BU (mean) 31.1% RIT
(1992) (100%), 8.1% maint
asthma
(39.2%)
12 102 Rhinitis N/A (23.6) RIT (3 days) 1488 BU (mean) 14.7% RIT
(1992) (100%}), w/ premedication 5.9% maint
asthma
(44.1%)
12 200 Rhinitis N/A (29.6) RIT (3 days) w/pre- 1130 BU (mean) 7.5% RIT
(1992) (100%), medication + 6.0% maint
asthma preventative mea-
(34.8%) sures
43 9 Asthma N/A RIT (1.5 days) N/A 6 (66.7) RIT
(1992) (88.9%) Weekly mainte- 0 maint
nance injections
25 290 Asthma (78%)  4-63 (24.1) RIT (3 days) 2064 BU 105 (36.2)
(1990) and/or rhini- (mean)
tis (92%)
25 160 Asthma (85%)  4-63 (26.2) RIT (3 days) 1954 BU (mean) 26 (16.2)
(1990) and/or rhini-
tis (90%)
25 479 Asthma (80%)  4-63 (29.1) RIT (3 days) w/pre- 1254 BU (mean) 35 (7.3)
(1990) and/or rhini- medication &
tis (82%) preventative mea-
sures
44 13 Rhinitis 7-23 (12.15) RIT (2 days) 2000 BU 2(15.49)
(1990) (100%), w/standardized
asthma Alternaria extract
(38.5%),
conjunctivitis
(69.2%)
45 106 Hymenoptera N/A Rush VIT 100 pg cumulative dose 8 (7.5) rush
(1990) given over 3 hr 30 VIT
min 0 w/booster
inj day 15
46 59 Hymenoptera N/A 4-day rush VIT N/A 18 (30.5)
(1990)
46 27 Hymenoptera N/A 6-hr rush VIT N/A 6 (22.2)
(1990)

BU, Biologic unit; /R,index of reactivity; Dp, Dermatophagoides pteronyssinus.

*Authors suggested that a protocol with more injections over a longer time period might have produced fewer SRs.

TTwo subjects with no SRs had received premedication with H, & H, blockers plus glucocorticoid before RIT.
tDose reached after first 2 days of step protocol.

§Dose reached at the end of step protocol.
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Rate of
SRs/injection Onset of SRs Comment
6.4% N/A Patients highly sensitive to RW*
1.5% N/A No severe SRs: no “late” SRs reported
0% N/A
0% N/A
5.5% Most =15 min
None >45 min Quicker onset of SRs associated with more severe reaction:
all anaphylactic reactions began within 15 min
31% Most =15 min
None >45
2.3% Most =15 min
None >45 min
N/A “Usually >60 min All SRs occurred during rush protocol; all subjects had his-
after previous tory of IT intolerance as a result of SRs*¥
injection
3.8% <45 min
2.0% =45 min
0.8% =45 min Premedication w/methylprednisolone, ketotifen, and long-
acting theophylline reduced SRs by half and decreased
their severity
2.6% N/A All SRs occurred on first day of RIT protocol: no SRs on
maintenance
N/A N/A All SRs w/honeybee; none w/yellow jacket; no SRs either
group after booster injections given 2 weeks after rush
protocol
1.3% N/A
1.7% N/A

be aware of these risks and institute appropriate office
procedures to minimize them. Reassessment of the
“optimal dose” of standardized extracts may be nec-
essary to adjust for the increased potency of stan-

dardized extracts. This may improve the overall
safety of immunotherapy by limiting the incidence of
SRs while providing more predictable therapeutic
results.
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TABLE lll. Accelerated schedules—Cont’'d

J ALLERGY CLIN IMMUNOL
OCTOBER 1992

Ref No. of Ages (yr) Schedule of Maintenance No. of SRs
(yr) patients Diseases {mean) immunotherapy dose {% pts w/SR)
46 208 N/A N/A 3.5-hr rush VIT N/A 15 (7.2)
(1990)
18 125 Asthma (mite) 4-57 (25.3) RIT (3 days) w/std 3000 BU 47 (37.6) RIT
(1989) extract age >10 yr 5 (4.0) maint
5 patients had
1500 BU from 1-3
age =10 yr reactions
47 19 Rhinitis (grass) N/A 3-day RIT w/6 1000 PNU 7 (36.8) RIT
(1987) =+ asthma (26.2) mixed grass pollen 4 (21.1) on
(74%) =+ allergoid maint
conjunctivitis
(53%)
47 15 Rhinitis (grass) N/A 4-day RIT w/std or- 2 IR (0.2 m! 107° 3 (20%) dur-
(1987) + asthma (20.7) chard grass pollen wt/vol) ing RIT, 0
(713%) =+ extract on maint
conjunctivitis
(73%)
48 20 Asthma * pe-  18-41 (29.1) RIT (3-4 day) w/std 3000 BU 4 (20) RIT
(1985) rennial rhini- Dp extract 0 maint
tis (mite)
40 23 Seasonal rhini-  12-43 (23.2) RIT (3-6 day) w/std 1000 BU N/A (40)
(1985) tis (100%), extracts RIT
asthma 0 maint
(82.6%),
conjunctivitis
(21.7%)
12 78 Rhinitis N/A (23.8) Step protocol w/pre- 660 BU% (mean) N/A (2.6)
(1992) (100%), medication + 1518 BU§ (mean) step
asthma preventative mea- N/A (2.6)
(34.6%) sures maint
25 223 Asthma (76%)  4-63 (22.5) Step protocol w/pre- 726 BUF 12 (5.4)
(1990) and/or rhini- medication + 1662 BU§

tis (95%)

preventative mea-
sures

G. Edward Stewart Il, MD

Richard F. Lockey, MD

University of South Florida College of Medicine
Division of Allergy and Immunology

clo James A. Haley Veterans Hospital

13,000 Bruce Downs Blvd. (VAR 1110)

Tampa, FL 33612
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