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“To determine the efficacy of oral corticosteroids, antihistamines, and
sympathomimetics in treating patients with idiopathic anaphylaxis. the charts
of 225 paticnts diagnosed with idiopathic anaphylaxis from 1971 1o 1990
treated at a single center were reviewed. Sixty-one patients (34 females and
27 males) were available for long-term follow-up. Ages ranged from 10 to
6% years with an average of 39 years. Patients with frequent episodes were
treated with a protocol of oral corticosteroids, antihistamines. and
sympathomimetics. Patients with infrequent episodes were treated for acute
cpisodes only. The number of emergency room visits. hospitalizations.
intensive care unit admissions. and length of time in remission were recorded.
Sixty-five pereent of patients with infrequent episodes and 91% of patients
with frequent episodes of idiopathic anaphylaxis went into remission.
Significant decercases in emergencey room visits oceurred for the idiopathic
anaphvlaxis-generalized-frequent group (£<0.016). the idiopathic-
anaphylaxis-genceralized-infrequent group (< 0.0001). and the idiopathic
anaphylaxis-angiocdema-infrequent group (P < 0.039). Significant decreases
in the number of hospitalizations (£ 0.022) and intensive care unit
admissions (£2<.0.009) occurred for the idiopathic anaphylaxis-generalized-
infrequent and (requent groups, respectively. Overall, an estimated $184 740
was saved with the treatment program. for 546 patient-vears. diopathic

¢ anaphylaxis can be controlled and remission induced in most patients. An
estimated $11 million per vear can be saved for patients in the USA on the
basis of the estimated prevalence in this country.

Anaphvlaxis s an immediate. life-threatening,
systemic reaction mediated by bioactive substances
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Anaphylaxis with no external allergens is termed
“idiopathic anaphylaxi

. We have estimated that

released by mast cells and basophils. Svmptoms
include diffuse urticaria, gastrointestinal disturb-
ances (vomiting, diarrhea, and abdominal cramps).
bronchospasm. angioedema, airway  obstruction.
hypotension. cardiovascular collapse, and even
death (1), Known anaphylactic episodes have
occurred after ingestion of drugs, i.e.. antibiotics
(2): aspirin, and nonsteroidal medications (3): with
latex exposure (4h): after administration of radio-
contrast media (5): and after Hymenoptera stings
(6). Other causes of anaphylaxis include food-
induced anaphylaxis (7). exercise-induced anaphyl-
axis (8). and food-dependent. exercise-induced
anaphylaxis (9). However, there remains a group
of patients {for whom no known cause of anaphyl-
axis can be found.
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approximately 33000 cases of idiopathic anaphyl-
axis exist in the USA (10). We have had the
opportunity at Northwestern University to evalu-
ate patients with idiopathic anaphylaxis over a
more than 20-year period of time. During this time,
we have developed classification and treatment
programs for the management of patients with
idiopathic anaphylaxis.

Orfan et al. previously reported this institution’s
experience with 225 patients found to have idio-
pathic anaphylaxis. with a limited long-term follow-
up of 20 patients (11). After an extensive evalu-
ation. those diagnosed with idiopathic anaphylaxis
were found to have no other disease or condition
explaining the recurrent episodes of anaphylaxis.
Patients were managed with a protocol of oral




corticosteroids, oral sympathomimetics, and oral
antihistaminc medications. There were no reported
fatalities attributed to idiopathic anaphylaxis in this
study; however, deaths from idiopathic anaphylaxis
have been reported (12, 13). We have seen addi-
tional patients with idiopathic anaphylaxis, and our
service totals over 350 patients.

In this study, we retrospectively cvaluated the
charts of the 225 patients previously reported, and
attempted to telephone them to inquire about their
current disease status. Although other groups have
reported series of cases of idiopathic anaphylaxis
(14, 15), the current study is the largest and longest
follow-up study of idiopathic anaphylaxis patients
to be reported.

Material and methods
Subjects

The charts of 225 patients evaluated by the
members of the Northwestern University Allergy-
Immunology Division in 1971-90 and diagnosed as
having idiopathic anaphylaxis were reviewed. Orfan
ct al. previously reported the extensive evaluation
of these same patients including history, physical
examination, serologic tests. radiologic tests, skin
testing for food allergens and acroallergens, and
metabisulfite and tartrazine challenges (11).

Patients were classified at presentation by type
and frequency of symptoms (Table 1). After
patients were evaluated and their classification
determined, they were instructed on the signifi-
cance and severity of anaphylaxis and on emer-
gency procedures. Patients were treated according
to a previously established protocol with predni-
sone, hydroxyzine. and albutcrol (Table 2) (11).
Patients who were not able to discontinue predni-
sone were considered to be corticosteroid dependent
and were given a trial of cither oral cromolyn
(Gastrocrom™) 200 mg. four times daily, and/or
another mast-cell stabilizer (Ketotifen). 2 mg, up to
four times per day: and an additional attempt was
made to discontinuc prednisone (16).

Patients were initially seen weekly until they
were taking prednisone on alternate days, and
then they were seen approximately once a month.
Prednisone was tapcred according to symptoms
and number of episodes. Some episodes of urticaria
or angioedema, although not always life-threatening
or considered frank anaphylaxis, were considered
evidence of disease activity and influenced the rate
of reduction of prednisone. Increases in prednisone
dosage were sometimes required to control symp-
toms.

After careful review of the patients’ charts, thosc..

patients who had a clinical course that was not

Cost analysis of idiopathic anaphyl

Table T Classification of wiopathic anaphylaxis

\diopathic anaphyiaxis-generalized-
infrequent (1A-G-1}

Idiopathic anaphylaxis-generalized-
frequent (1A-G-T}

Idiopathic anaphylaxis-angioedema
infrequent (IA-A-lj

Urticaria or angioedema with
bronchospasm, hypotensicn, syncope,
or gastrointestinal compromise with
infrequent episodes {6
episodes/year)

Same as above but with frequent
episodes (=6 episodes/year)

Urticania or angioedema with upper
airway compromise such as laryngeal
edema, or massive tongue edema

without other systemic
manifestations and with infrequent
episodes { < 6 episodes/year)
Same as above but with frequent
episodes { =6 episodes/year}

[diopathic anaphylaxis-angioedema-
frequent (IA-AT)

Table 2 Treatment protocol for idiopathic anaphylaxis

Acute episnde Epinephrine 0.3 cc of 1:1000 solution subcutaneously,
60 mg orally, y

25mg, 50 my, or
4my) orally Proceed 1o nearest emergency room

Same as tor acute episode

Prednisone 60-100 mg orally for 1 week or until signs
and symptoms are controlled; then convert to
alternate-day prednisone, 60--100 mg, cautiously
tapering by no more than 5-10 mg per month
Continuous antihistarrine and sympathomimetic agents

Infrequent episodes
Frequent episodes

typical of idiopathic anaphylaxis. and who lacked
objective evidence of symptoms. were excluded
(17). Patients who were noncompliant and were
discharged from the clinic were also excluded. One
physician attempted to telephone all other patients.
Patients that had moved or had no forwarding
address or telephone number were not included in
the study.

A patient’s clinical history, number of emergency
room visits, and hospitalizations and intensive care
admissions with and without nced for intubation
and mechanical ventilation, before and after being
cared for by our allergy service, were recorded.

Once contacted, the patients were asked about
their current disease activity. including the length
of time since the last episode. medications, and the
number of hospitalizations. intensive carc unit
admissions, and emergency room visits required.
Some symptoms, whether life-threatening or not,
such as isolated urticaria or angioedema or gastro-
intestinal symptoms, were considered disease activity,
and they were considered flares of idiopathic
anaphylaxis if they required extra prednisone.
epinephrine, or an emergency room evaluation. or
if the patient’s prednisone dose could not be
reduced or had to be increased.
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Treatment costs

The costs of both emergency care and hospital-
ization for idiopathic anaphylaxis were estimated
on the basis of costs of services at Northwestern
Memorial Hospital during the year 1995. The cost
of an emergency room evaluation included nursing
and physician fees, medications (intravenous corti-
costeroids, subcutancous epinephrine, and intra-
muscular diphenhydramine). pulse oximetry, and
cardiac monitoring at the Northwestern Memorial
Hospital Emergency Department. The cost of a
general medical floor hospital admission and inten-
sive care unit admission with and without need
of intubation and mechanical ventilation was esti-
mated with the aid of the Northwestern Memorial
Hospital Financial Department’s discharge charge
codes for hospitalized patients. Costs of general
medical floor admissions were estimated for a
I-day admission. Intensive care unit admission
included 1 day in the intensive care unit plus 1 day
on the general medical floor.

Statistics

Optimal discriminant analyses (ODA) were used
to determine whether the treatment protocol made
a significant decrease in emergency room  Visits,
hospitalizations, and intensive care unit admissions
separately for cach group of idiopathic anaphylaxis
(18). Analyses were directional. and a sequentially
rejective Sidak Bonferroni-type multiple-comparisons
procedure was used to ensure an experiment-wise
type | error rate of <0.05.

Results

One hundred and sixty charts of 225 idiopathic
anaphylaxis patients previously  evaluated were
retrieved from the medical records department and
were available for review. Twelve patients were
excluded (seven were excluded for noncompliance:
five had atypical, nonobjective complaints and/or
psvehiatric diagnoses explaining their symptoms).
ghty-seven patients had moved without giving
a forwarding address. Sixty-one patients  were
contacted and included in the study. Table 3 shows
the patient characteristics in terms of age. sex, and
classification of idiopathic anaphylaxis.

The total number of emergency room visi
hospitalizations, and intensive care unit admissions
sharply decreased after patients were evaluated
and treated oy our service (Figs. 1 and 2). All
groups had statistically significant fewer emergency
room visits except the idiopathic anaphylax
angiocdema-frequent group (Tables 4 and 35).
Although the idiopathic anaphylaxis-generalized-
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3 Demographics of idiopathic anaphylaxis patients

Time since initial evaluation to follow-up 32-23.7 years

Age range 10-68 years
Average age 39 years
Females 34

Maies 27
Idiopathic anaphyiaxis-angioedema-frequent® 8
Idiopathic anaphylaxis-angioedema-infrequent 13
Idiopathic anaphylaxis-generalized-frequent” 20

Idiopathic anaphylaxis-generalized-infrequent 15

“Three patients were initially diagnosed as having idiopathic anaphylaxis-
angioedema-infrequent but developed irequent episodes of anaphylaxis and were
classified as idiopathic anaphylaxis-angioedema-frequent.

" Two patients were initially diagnosed as having idiopathic anaphylaxis-generalized-
infrequent but developed frequent episodes of anaphylaxis and were classified as
idiopathic anaphylaxis-generalized-frequent
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Fig. 1. Emergeney room visits for idiopathic anaphylaxis before
and after starting therapy.

frequent group had a trend of decreased hospital-
izations (seven before and one after treatment), only
the idiopathic anaphylaxis-generalized-infrequent
group had a statistically significant decrease in
hospitalizations (P <0.022). Only the idiopathic
anaphylaxis-generalized-frequent group had suffi-
cient variability in data of intensive care unit admis-
sions to warrant statistical analysis, which showed
a significant decrease before and after starting
treatment (P <0.009). Data for hospitalizations for
the idiopathic anaphylaxis-angioedema-infrequent
group and intensive care unit admissions for
the idiopathic anaphylaxis-angioedema-frequent,
idiopathic anaphylaxis-angioedema-infrequent, and
idiopathic anaphylaxis-generalized-infrequent groups
did not have sufficient variability to warrant statis-
tical analysis.



The estimated cost of an emergency room evalu-
ation was approximately $680, and the cost of
admission to a general medical floor for idiopathic
anaphylaxis was estimated to be $1860 per day. The
cost of admission to an intensive care unit plus 1
day on the general medical floor for idiopathic

(] Before Treatment
After Treatment

12 4

10 4

Number of Admissions

Hospital Intensive Care Unit

Fig. 2. Hospital and intensive care unit admissions for idio-
pathic anaphylaxis before and after therapy. Asterisk indicates
there were no intensive care unit admissions after starting
therapy.

Table 4A. Summary of data of idiopathic anaphylaxis-generalized-frequent patients

Cost analysis of idiopathic anaphylaxis

anaphylaxis was estimated to be $3730. The cost
of admission to the intensive care unit requiring
intubation and mechanical ventilation plus 1
follow-up day on the general medical floor was
estimated to be $6230.

Overall, there were 165 emergency room
evaluations, 17 hospitalizations. and 18 intensive
care unit admissions (five requiring intubation) for
patients before being cared for by our service
at a cost of $225000. There were 51 emergency
room Visits, three hospitalizations. and no intensive
care unit admissions after evaluations and treat-
ment by our service at an estimated cost of $40260,
for a savings of $184740. This estimated savings
of $184 740 for 546 patient-years averages $338 per
patient-year. Applying these values to the esti
mated 33000 patients with idiopathic anaphylaxis
in the USA shows that an estimated $11 154000
dollars per year could be saved.

Remission

Remission is defined as no episodes of idiopathic
anaphylaxis requiring prednisone or epinephrine
for at least I year. Overall, 65% (17) of patients
with frequent episodes are in remission. Ninety-
one percent (32) of patients with infrequent epi-
sodes are in remission. Those patients in remission
as well as length of time in remission are shown in
Tables 4 and S.

Before/after treatment

Patient —— Follow-up Remission
no ER Hospital ICU (years) Status (years) Medications Comments.
1 200 0/0 2/0 710 R 43 H Intubated twice before therapy
2 5/0 0/0 00 T R 2 H
3 1/3 0/0 0/0 83 R 43 None
4 7/0 0/0 10 810 R 87 None Intubated once before therany
5 5/0 0/0 1/0 nmn R 15 H
6 3/0 10 0/0 710 R 63 H
7 4/3 301 2/0 96 R 19 H/G
8 31 0/0 o/ 57 R 2 None
9 0/0 0/0 G/0 £2 B 76 H
10. 6/1 o/ 6/0 810 R 88 H Instralty 1A-G-
n 2/0 1/0 0/0 511 NR - None
12 1/4 0/0 0/0 184 NR H CSO-1A
13 6/4 0/0 0/0 72 NR None
14 5/9 2/0 3/0 87 NR /H Previously MIA
15 1/0 0/0 0/0 a6 NR H Previously MIA, no steroids for & montiie
Total 51/25 7 15/0
Mean 34/17 0.47/0.07 1/-
S0 22/28 09/0.26 1.69/
4 0.016 0.164 0.003

Abbreviations defined i Table 4B notes
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lable 48 Summary of data idiopathic anaphylaxis-angioederma-frequent patients

Before/after weatment

Patent - S Fotlow-up Remission
o IR Hospitai IcU (years) Status {years) Medications Comments
1 277 0/ o/ 47 R 31 None
7 301 1/0 0/6 215 i 47 None
3 11 00 o] it R 83 None
4 170 0/0 010 92 ] 32 None
5 4] G0 00 65 R 1 H initially 1A-A-1
i n 0/0 6/ 147 R 17 H
7 i 0/0 0/0 85 R 2 al
# W 70 o/0 62 NR - CH
El 3 0/0 60 154 NR - C/siH CSD-IA, previously MIA
10 510 0o 0/0 910 NR - CH CSD-A
n 177 42 076 5.7 NR K/H/S Previously MIA, no steroids for 3 months
Iotal A6/10 207 0/0
Mean 42/04 018/018 /
Sh BN 0ame /
4 vz i3 .
Abbreviations 10U intensiee care umt K remnssion, NE = ot in remission. SSD-A — corlicosteroid-deper ¢ idiopathic h MIA = malignant idiopathic

H

L 0= cort
variability i data

tabie 47

Beforedafter treatment

- K kertifen, § — sympathomimen

wnmary of data of wiopathic anaphyiaas-angioedema - mirequent patients

Gastro P= P value. “indicates £ vaiue not calculated due to msufficient

Patient o m— B Tollow-up Hemission
i iyears) Status Iyears) Medications Comments
1 Al B Z H Hypertension
2 R R 5 None Allergic rhunttis
3 00 i 15 None Hypertension
4 11 h R 4 Nane
H 1 5 R 44 P
6 iRy 54 R 53 Sarcoudosis
7 i 6t R 61
# Wt R A
9 50 R a8
n 10 R g
" " R X
1M Ry R Cerental palsy
K I R Aliergic rhinitis
14 i NR 2 menths
5 21 NF & menths
Totat R
Mean ER:RVRS gy
s i
r .
Abbieviations defined i Tabie 58 notes.
frequent. five as idiopathic  anaphylaxis-

Ketotifen

Eleven patients with corticosteroid-dependent idio-
pathic anaphylaxis were given a trial of ketotifen,
a mast-cell stabilizing agent. Five patients were
classified as idiopathic anaphylaxis-generalized-
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angioedema-frequent. and one as idiopathic
anaphylaxis-generalized-infrequent. Of these patients,
four are in remission with two patients taking no
medications and two patients taking antihistamines
only. Of the remaining seven patients that arc not



Table 5B. Summary of data of idiopathic anaphylaxis-generalized-infrequent patients

Cost analysis of idiopathic anaphylaxis

Before/after treatment

Patient =~ @ ——— — Foliow-up
no IR Hospital IcU (years) Status
1 30 0/0 0/0 84 R
2 3/0 0/0 0/0 237 R
3 2/0 0/0 0/0 73 R
4 710 3/0 0/0 710 R
5 10 10 0/0 811 R
6 0/0 0/0 0/0 167 R
7 n 0/0 0/0 101 R
8 11 0/0 0/0 203 R
9. 2N o/0 /0 171 R
10. 4/0 0/0 o/0 93 &
1 10 1/0 0/0 10.7 R
12 4/0 1/0 0/0 R
13 210 170 0/ R
14 0/0 0/0 0/0 R
15 1/0 0/0 0/0 R
16 11 0/ 0/0 R
17 /3 0/0 0/0 1n0n F
18 1/0 0/0 0/0 610 R
19 2/6 0/ 0/0 49 A
20 n 0/0 2/0 610 NR
Total 39/8 7/0 30
Mean 195/0.4 035/ 015/
S0 16/0.75 075/~ 049/~
P 0.0001 0.022 M

Remission
{years) Comments

Al H Asthima
0 None Peanut anaphylaxis

83 None Asthima, allergic rhinitis
74 None insulin allergy

89 None
14 None Asthma, aliergic thinitis
12 H ABPA

3 Naone Epitepsy

6 H

89 H 1BS, allergic shinitis

82 " Hypertension, MVP

5 H

1 H Glaucoma, hypertension
4 None
10 Nane Vasomotor thinitis

b None Allergic s

g Norie Allergic rhinitis

83 Naone Allergic chinitis, asthma
A4 None Coranary artery disease

- O/ Intubated twice before therapy, asthma

Abbreviations: ICU—ntensive care unit, B=remission, N

ot in remission, CSD-iA = corticoste

pendent idiopathic MIA = mahgrant dopathic

ABPA = allergic H=

| K= ketotifen, S = sympathomimetic, 1BS —.ritable bows! syndrome, MVP =

mitral valve prolapse. P= P value, *indicates P value not calculated due to insufficient variability in data

in remission, two are still taking prednisonc. two
are taking ketotifen plus an antihistamine. one is
taking an antihistaminc alonc. and two are taking
no scheduled medications.

Cromolyn

Six patients with corticosteroid-dependent idio-
pathic anaphylaxis were given oral cromolyn
(Gastrocrom®™). Only onc patient remains on
cromolyn. For all other patients, cromolyn was
discontinued when no appreciable decrease in
discase activity was {ound.

Malignant idiopathic anaphylaxis

Four patents were considered to have malignant
idiopathic anaphylaxis (MIA), defined as illness
requiring at least 60 mg of prednisone on alternate
days or 20 mg of daily prednisone to control
symptoms of idiopathic anaphylaxis for at least
2 months (19). There were no reported fatalities
in this high-risk group. Of the four patients, none
are still considered to have MIA; however, none
are in remission. One patient is still taking predni-
sone and has corticosteroid-dependent idiopathic

anaphylaxis. two arc taking ketotifen and are off
daily or alternate-day prednisonc. and onc is taking
only hydroxyzine. and is using the emergency pro-
tocol for acute episodes.

Discussion

Idiopathic anaphylaxis is a lifc-threatening. often
nmisdiagnosed disease which is frightening and frus-
trating for both the patient and physician. Patients
often resort to seeking opinions from various doc-
tors and often lack information and treatment. In
our more than 20 vears’ experience of patients with
idiopathic anaphylaxis, there has been only one
documented fatality related to idiopathic anaphyl-
axis (12). Fatal and near fatal cases have becn
reported (12, 13).

There are various mechanisms of anaphyl-
axis. including JgE-mediated anaphylaxis, where a
definite external antigen is involved. as in food
anaphylaxis. Other mechanisms of anaphylaxis
include non-IgE-mediated reactions, or pseudo-
allergy. such as radiocontrast-media reactions. No
external allergen is found in idiopathic anaphylaxis,
and it can be considercd an endogenous type of
anaphylaxis.

129



Krasnick et al.

Several theories of the mechanism of idiopathic
anaphylaxis, including activation of a subpopula-
tion of mast cells, dysregulation of cytokines includ-
ing uncontrolled release of histamine-releasing
factors, or loss of histamine inhibitory factors, have
been proposed. The existence of an IgG antibody
against an IgE antibody has also been proposed
but not proven (20). More rescarch in this area is
ercatly nceded to define the exact mechanism of
the discase.

Our classification system and empiric treatment
protocol have proven to be both cost-effective and
cefficient in putting the discase into remission.
Cromolyn was not found to be effective in control-
ling frequent episodes of idiopathic anaphylaxis in
corticosteroid-dependent patients and is now rarely
used by our service. Ketotifen was effective in
reducing the amount of prednisone and in some
patients allowed complete discontinuation of predni-
sone.

Overall. we were able to induce a remission in
65% of paticnts with frequent episodes of idio-
pathic anaphylaxis. and in 91% of those with
infrequent episodes. There are several explanations
of such a high remission rate for the infrequent
patients. One reason could be that patients. after a
period of time. spontancously go into remission.
Secondly. it is possible that with ag, ive treat-
ment of acute episodes of idiopathic anaphylaxis,
the episodes diminish in both intensity and fre-
quencey. and over time the bioactive mediators
involved diminish i activity, allowing spontancous
remission to oceur. Finally, a number of patients in
remission are still on daily antihistamines. which
may be keeping discase activity under control. A
control group of paticnts receiving placebo has not
been studied since we feel that withholding cfice-
tive medications for a life-threatening - discase
would be unethical.

The greatest clinical benefit was observed in the
idiopathic anaphylaxis-generalized  groups (both
infrequent and frequent classitications) with signifi-
cant decrcases in both groups for emergency room
visits. Significant decreases also occurred in the
number of hospitalizations and intensive  care
unit admissions for the idiopathic anaphyvlaxis-
gencralized-infrequent and idiopathic anaphylaxis-
gencralized-frequent groups. respectively. Allhuugh
there were trends to reduction of emergency room
visits and hospitalizations including intensive care
unit admissions for the llepdlhlL anaphylaxis-
angiocdema-frequent group and for h(hplldlllclll(m\
for  the idiopathic  anaphyl generalized-
frequent group, these were not statistically significant.

The amount of health-care resources UIIII/Ld
for the treatment of idiopathic anaphylaxis was
markedly reduced after patients were seen by our
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service and were treated under our regimen.
Besides providing effective therapy and inducing
remission in patients, the establishment of a doctor-
patient relationship with easy accessibility to a
physician for advice may reduce the frequency of
patients using the emergency room as their primary
care provider for treatment of anaphylaxis. Patients
were equipped with emergency medication en-
abling them to suppress an attack early, sometimes
negating the need for emergency room care and
hospitalization. With our protocol, we were able to
save over $184000 in emergency room visits,
hospitalizations, and intensive care unit admissions
for 61 patients. The saving is extensive (approxi-
mately 11 million dollars) when estimates are
applied to the whole US population of idiopathic
anaphylaxis patients.

A comprehensive program of education, avail-
able physicians, and appropriate therapy with predni-
sone. antihistamines. and sympathomimetics has
proven to be effective both in reducing episodes of
idiopathic anaphylaxis and in improving the quality
of lite for the patients, but it also decreases the
amount of money spent on emergency room visits
and hospitalizations.
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