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National Guidelines Clearinghouse (NGC)

http.://www.guideline. gov/

Guidelines International Network (G-I1-N)

http://www.g-i-n.net/
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prospective | TH 12.0 pg/l: | Receiver-operator curve analysis found a cut-off of 9.0 microg/L would improve (UniCAP)

Sens: 36% diagnostic performance (sensitivity 0.55, specificity 0.93).

Spec: 89% Serial tryptase measurement was significantly more discriminatory; an increase in

TH 2.0 pg/l tryptase of 2.0 microg/L or greater had a sensitivity of 0.73 and specificity of 0.98.

change from | The addition of histamine measurements, defining a positive result by either a rise

baseline: in tryptase or a rise in histamine, appeared to further increase sensitivity (0.90).

Sens: 73% Clinicians should use caution when using serum tryptase to refute or support a

Spec: 91% diagnosis of anaphylaxis.

Serial tryptase measurement increases sensitivity and specificity.

Cross-sec- TH 8.23 ng/ | Seventeen patients were diagnosed with anaphylaxis. In this group, tryptase levels | various Mast cell Adults Enrique
tional ml: were higher than in the nonanaphylaxis group, composed mostly of patients with tryptase 1999
Prospective | Sens: 76% urticaria or angioedema (P<0.001). by FEIA
(assumed) Spec: 92% ROC established the best cutoff of tryptase levels at 8.23 ng/ml with a 94.12% (UniCAP)
Level 4 TH 13.50 ng/ | sensitivity and 92.31% specificity, whereas the 13.5 ng/ml cutoff recommended by

ml: the manufacturers showed 35.29% sensitivity and 92.31% specificity.

Sens: 35% The reaction-tryptase/baseline-tryptase ratio was 2.85 in the anaphylaxis group

Spec: 92% and 1.29 in the nonanaphylaxis group.

Serum tryptase levels of >8.23 ng/ml by UniCAP-Tryptase fluoroimmunoassay
identify anaphylaxis in patients with symptoms of less than 6-h duration.

The usefulness of this determination is higher if baseline tryptase levels are avail-
able.
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Cross-sec- TH 12.0 pg/l: | Following systematic investigation, we found 22 hypersensitivity reactions (15 anaesthe- Mast cell Adults and Mali-
tional Sens: 64% patients with obvious and seven with unexplained reactions) during anesthesia. sia tryptase children novsky
Prospective | Spec: 89% This increases the estimated incidence of hypersensitivity reactions from 1 : 4667 FEIA 2008
Level 4 TH not re- to 1 : 3180 anesthesias. (UniCAP)
ported: Tryptase concentrations were increased in only 50% of these patients.
Sens: 93% In our series, positive and negative predictive values of tryptase at T(0) for the
Spec: 100% diagnosis of anaphylaxis were 100% and 60%, respectively.
Latex was the major causative agent, followed by neuromuscular blocking agents
and antibiotics.
Systematic follow-up of patients with unexplained reactions during anesthesia in-
creases the estimated incidence of IgE-mediated hypersensitivity reactions during
anesthesia by 50%.
Cross-sec- The positive | Anaphylactic and anaphylactoid reactions were diagnosed in 518 cases (66%) anaesthe- Mast cell Adults (as- Mertes
tional predictive and 271 cases (34%), respectively. The most common causes of anaphylaxis were sia tryptase sumed) 2003
Retrospec- value of neuromuscular blocking agents (NMBAs) (n = 306, 58.2%), latex (n = 88, 16.7%), FEIA
tive tryptase for and antibiotics (n = 79, 15.1%). Rocuronium (n = 132, 43.1%) and succinylcholine (UniCAP)
Level 4 the diagnosis | (n = 69, 22.6%) were the most frequently incriminated NMBAs. Cross-reactivity
of anaphylax- | between NMBAs was observed in 75.1% of cases of anaphylaxis to an NMBA. No
is was 92.6%; | difference was observed between anaphylactoid and anaphylactic reactions when
the negative the incidences of atopy, asthma, or drug intolerance were compared. However,
predictive atopy, asthma, and food allergy were significantly more frequent in the case of
value was latex allergy when compared with NMBA allergy. Clinical manifestations were
54.3%. more severe in anaphylaxis.
The diagnostic value of specific NMBA immunoglobulin E assays was confirmed.
These results further corroborate the need for systematic screening in the case of
anaphylactoid reaction during anesthesia and for the constitution of allergoanes-
thesia centers to provide expert advice to anesthesiologists and allergists.
Level 4 alpha-Protryptase serum levels may be a more sensitive screening test than a bone | various bone Mast cell Adults Kantha-
Case series marrow biopsy for this disorder. marrow tryptase watana
Levels of serum alpha-protryptase, relative to those of beta-tryptase, appear to be biopsy ELISA 1999

useful in the diagnostic work-up and follow-up of subjects with suspected system-
ic mastocytosis.
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Level 4 Tryptase half-life was equal to 90 min in 3 patients. At least 15 min was necessary | Anaes- Plasma Adults Laroche
Case-con- to reach the peak level when the responsible drug was administered intravenously. | thesia histamine | 19 patients who | 1991
trol The best time for measuring tryptase was 1-2 h after the reaction (not greater and other developed pos-

than 6 h), whereas for histamine it was 10 min to 1 h. drug Mast cell sible anaphylac-

measurement of plasma tryptase along with measurement of plasma histamine tryptase toid reactions

may aid in diagnosis of anaphylaxis. (RIA) to anesthetic or

other drugs
Level 4 Drugs Mast cell Adults (as- Laroche
Case series (mostly tryptase sumed) 1992b
anaesthe- RIA
sia)

Level 4 Histamine and tryptase values correlated with the severity of the reaction (P < Contrast Mast cell | Adults Laroche
Case-con- .02 and P < .004, respectively). Significantly higher levels of specific IgE against media tryptase 1998
trol ioxaglate (P <.005) and ioxitalamate (P = .045) were found in patients. RIA

No differences were found for complement fractions.

Skin test results in two patients with life-threatening reactions were positive for

the administered contrast material.

Histamine release and mast cell triggering are related to severe reactions. An

IgE-related mechanism is strongly suspected. Radiologists should be trained to

identify and treat anaphylactic shock in patients who react to iodinated contrast

material.
Level 4 Serum tryptase levels greatly increased after anaphylactic shocks (2242%) and drugs tryptase Mast cell Adults (64) Ordoqui
Case series anaphylaxis (710.5%). levels and | tryptase 1997

Patients with allergic urticaria and those with idiosyncratic responses to acetylsal- variations | RIA

icylic acid (ASA) exhibited a small increase in serum tryptase (49.5% and 38.2%, after ad-

respectively). verse drug

In the other two groups (NAAR and PLA), no variation in this serum protease reactions

was observed.

The time of appearance of the serum tryptase peak differed considerably among
patients with similar clinical reactions (from 30 min to 6 h) and was independent
of the latent period, severity of symptoms, or the amount of tryptase released.
serum tryptase determinations are helpful in the diagnosis of anaphylactic shock
and anaphylaxis, but serial measurements may be needed to confirm mast-cell
participation in milder reactions.
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Level 4
Case series

Eleven of the 17 patients had tryptase levels of 4 to 88 ng per milliliter, indicating
ongoing mast-cell activation. In each of six patients who experienced correspond-
ing anaphylactic reactions after penicillin, aspirin, or melon ingestion, a wasp
sting, exercise, or antilymphocyte globulin injection, tryptase levels in serum
ranged from 9 to 75 ng per milliliter, indicating mast-cell activation during each
of these events. In contrast, serum tryptase levels were less than 5 ng per milliliter
in all patients presenting with myocardial disease (n = 8, 6 with hypotension) or
sepsis (n = 6, 3 with hypotension) and in the controls (n = 20). One patient had a
myocardial infarction after anaphylaxis in response to a wasp sting and an elevat-
ed tryptase level of 25 ng per milliliter.

the plasma or serum tryptase level is a diagnostic correlate of mast-cell-related

events.

various

Mast cell
tryptase
ELISA

Adults (as-
sumed)

Schwartz
1987

Level 4
Case series

The peak level of tryptase after an experimentally induced systemic anaphylactic
reaction occurred 1-2 h after the initiating bee sting in each of three subjects, in
contrast to histamine levels which peaked at 5-10 min.

In some cases elevated levels of tryptase may not be detected during the initial
15-30 min.

Tryptase levels then declined under apparent first order kinetics with a t1/2 of
approximately 2h. Similar disappearance kinetics were observed for two subjects
presenting in the emergency room with immediate type reactions, one with severe
asthma after indomethacin ingestion, the other with systemic anaphylaxis after a
bee sting. Histamine levels declined rapidly and were back to baseline by 15-60
min. Measured levels of tryptase in serum or plasma were not diminished by up
to four freeze-thaw cycles. Incubation of serum samples taken from subjects with
elevated levels of tryptase at 22 and 37 degrees C indicated that greater than 50%
of endogenous tryptase was still detected after 4 d. Purified tryptase added to
serum or plasma and incubated as above was less stable: approximately 50% of
exogenous tryptase in serum and approximately 15% in plasma was detected after
2d of incubation. Therefore, optimally samples should be stored frozen, but even
those stored at room temperature for up to 4 d should be satisfactory. The best
time to obtain samples for tryptase determinations is 1-2 h after the precipitating
event, but depending on the magnitude of the initial response elevated levels of
tryptase may be present in the circulation for several hours.

various

Bee sting
challenge
(n=3) or
natural
(n=2)

Mast cell
tryptase
ELISA

Adults (as-
sumed)

Schwartz
1989
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Level 4 The greater sensitivity of the new immunoassay results in part from a greater venum Experi- Mast cell Adults (as- Schwartz
Case-con- portion of tryptase being detected. mental tryptase sumed) 1994
trol In 62 subjects with ongoing allergic rhinitis, tryptase levels were no different in challenge | ELISA

serum than for 19 normal controls, indicating that local mast cell activation is

not necessarily reflected in the circulation. In 61 subjects sensitive to honey bee

or yellow jacket venom by history, the 17 destined to have a severe, hypotensive

response to a sting challenge had higher levels of tryptase at baseline than mild

reactors, nonreactors, and controls, suggesting that baseline levels of tryptase may

predict the severity of the clinical response to allergen in sensitive subjects.

Case series Concentrations of a number of cytokines are elevated in blood during anaphylaxis | various cytokines | Mast cell Adults and Stone
Level 4 in human beings and that some correlate with the presence of hypotension. Oth- and tryptase children 2009
ers were only marginally elevated within a concentration range that available as- chemo- ELISA

says do not reliably detect. During respiratory reactions, mediators may be largely kines

confined to the airways so that blood concentrations do not reflect activity. whose
concen-
trations
increase
during
anaphy-
laxis in
human
beings
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(primary outcomes)
Case series Serious reaction with rapid onset of symptoms and/or involving two organ Various Children De Swert
(prospective systems 2008
study) Rate biphasic:
Level 4 3% (2/64)
Characteristic of biphasic reaction: not clear
Length of follow-up: not described
Time of occurance of biphasic reaction: 30min or 4h after symptom
resolution
Cohort Serious reaction with rapid onset of symptoms and/or involving two organ Various Children Ellis 2007
(prospective systems and adults
study) Rate biphasic:
Level 1b 19.4% (20/103)
Characteristic of biphasic reaction: had to meet same definition as index
reaction
Length of follow-up: patients contacted 72h after ED visit (mean ED
observation time: 3.8h)
Time of occurance of biphasic reaction: 10h (mean) after original reaction
(2h to 38h)
Cohort Life-threatening; assessed on 31-symptom score for five body symptoms Aeroallergen or | allergen-specific Children Scranton
(prospective (+requiring adrenaline) venom immunotherapy and adults 2009
study) Rate biphasic:
Level 1b 23% (14/60)

Characteristic of biphasic reaction: any reaction (same scoring system used)
Length of follow-up: in-hospital: 1-2h after last dose of adrenaline after
discharge: patients contacted after 24h

Time of occurance of biphasic reaction: 5.5h (median) unclear if from
index reaction or symptom resolution

(2h to 24h)
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Cohort Based on two criteria (but both IgE and non-IgE mediated) Various Adults Stark 1986
(prospective Rate biphasic:
study) 20% (5/25)
Level 1b Characteristic of biphasic reaction: not clear

Length of follow-up: observation for 12h or (if symptoms persisted beyond

12h) until the reaction ceased, or until death

Time of occurance of biphasic reaction: beyond 1 and 8 h after symptom

resolution of index reaction
Case series Multi-system reaction involving >two organ systems Various Adults Brady 1997
(retrospective | Rate biphasic:
study) 3% (2/67)
Level 4 Characteristic of biphasic reaction: urticaria (but still went to and treated

at ED)

Length of follow-up: biphasic: 4h to 7h, 14 with uniphasic reactions that

were admitted : mean 63h others: not reported

Time of occurance of biphasic reaction: 24-40 h after ED visit (not clear if

from start of initial visit or after discharge)
Case series One or more system involved Various Adults Brazil 1998
(retrospective | Rate biphasic:
study) 3%
Level 4 Characteristic of biphasic reaction: not clear

Length of follow-up: not described

Time of occurance of biphasic reaction: 4.5h to 29.5h interval until

development of biphasic reaction (unclear exactly when interval starts, that

is, index reaction or symptom resolution)
Case series One or more system involved Various Children Douglas
(retrospective Rate biphasic: and adults 1994
study) 5% (2/44) outpatient
Level 4 7% (4/59) inpatient

Characteristic of biphasic reaction: three had only urticaria, one only
angioedema and rhinitis, one tongue swelling and wheezing only
Length of follow-up:

outpatient: contact by nurse within 12h to 24h

inpatient: not described

Time of occurance of biphasic reaction:

outpatient: 22-24h and 6-8h

inpatient: 1, 24, 24, and 72 h
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Case series Multi-system reaction involving >two organ systems Various foods Oral food chal- Skin prick test, | Children Jarvinen
(retrospective | Rate biphasic: lenge serum specific 2009
study) 2% (1/50) IgE measure-
Level 4 Characteristic of biphasic reaction: not clear ment

Length of follow-up: not described

Time of occurance of biphasic reaction: mean: 1h
Case series One symptom of generalized mediator release and one system affected Various Some immuno- Children Jirapong-
(retrospective | Rate biphasic: therapy and adults sananuruk
study) 7% (4/54) of children and 2% (1/47) of adults 2007
Level 4 Characteristic of biphasic reaction: not clear

Length of follow-up: not described

Time of occurance of biphasic reaction: not reported
Case series Acute reaction involving at least two body systems Various Children Lee 2000
(retrospective | Rate biphasic:
study) 6% (6/105)
Level 4 Characteristic of biphasic reaction: worsening of symptoms after index

symptom resolution requiring new therapy

Length of follow-up: when significant reaction (requiring oxygen,

vasopressors, intubation, subcutaneous adrenaline, unscheduled

bronchodilator treatment), observed for 24h (otherwise, not described)

Time of occurance of biphasic reaction: 1.3 to 28.4 h after symptom

resolution of index reaction
Case series Multi-system reaction involving respiratory/CV system and another organ Various Children Mehr 2009
(retrospective | system
study) Rate biphasic:
Level 4 5% (5/109)

Characteristic of biphasic reaction: same

Length of follow-up: not described

Time of occurance of biphasic reaction: 8.8h (median) from onset of index

reaction (1.3 to 20.5)
Case series One symptom of generalized mediatoe release and one system affected Various Children Poachanu-
(retrospective Rate biphasic: and adults koon 2006
study) 15% (8/52)
Level 4 Characteristic of biphasic reaction: not clear

Length of follow-up: not described
Time of occurance of biphasic reaction: not reported




Ve d>do J

Cross-sectional | Only near-fatal or fatal cases included Food Serum trypt- Children Sampson
(retrospective | Rate biphasic: ase, serum 1992
study) Not reported TNEF-a assay
Level 5 Characteristic of biphasic reaction: not clear

Length of follow-up: not described

Time of occurance of biphasic reaction: 1 to 2 h
Case series Both IgE-mediated and non-IgE -mediated systematic immune response Various Children Smit 2005
(retrospective | Rate biphasic: and adults
study) 5% (15/282)
Level 4 Characteristic of biphasic reaction: any reaction occurring after symptom

resolution

Length of follow-up: median 10.6 h spent in observation ward (kept in ED

observation ward if expected to be discharged within 12 to 24 h but follow-

up protocol length not described)

Time of occurance of biphasic reaction: 8h (mean) from treatment of index

reaction (1 to 23 h)
Case series One of a number of criteria (including reduced blood pressure alone) Various Children Yang 2008
(retrospective | Rate biphasic: and adults
study) 2% (3/138)
Level 4 Characteristic of biphasic reaction: not clear

Length of follow-up: not described
Time of occurance of biphasic reaction: ot reported

L
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Moderate Key themes: Kastner
Systematic review o Avoidance advice: patients lacked knowledge of trigger 2010
investigating gaps avoidance.
in anaphylaxis o General anaphylaxis education: patients identified gaps in
management following an anaphylaxis management plan.
Level 2a o Use of adrenaline injectors: patients lacked knowledge of
using adrenaline injectors
o Details of follow-up: follow-up was not identified as a key
theme.
Moderate Key themes: Simons
Summary of World o Avoidance advice: Clinicians should provide personalized | 2011
Allergy Organisation written instructions about avoiding the confirmed trigger,
guideline including various alternative names, for example casein
Level 2¢ for milk.
o General anaphylaxis education: advise patients they are
at increased risk of future anaphylactic reactions. Advise
patients that they have experienced a potentially life-
threatening medical emergency. Provide an anaphylaxis
emergency action plan that helps them to recognize
anaphylaxis symptoms.
o Use of adrenaline injectors: patients should be taught why,
when and how to inject adrenaline.
o Details of follow-up: advise patients that they require a
follow-up by an allergy/immunology specialist.
Very low Key themes: Lieberman
Opinion piece o Avoidance advice: provide advice on avoiding trigger. 2007

Level 5

General anaphylaxis education: advise patients there is a
risk of recurrence.

Use of adrenaline injectors: patients should be provided
with instructions on the use of adrenaline injectors and
when to use them.

Details of follow-up: advise the patients that they require a
follow-up with an allergy specialist.
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Observational | Risk of occurrence: 30% (14/46) | Food: 19.5% 46 (of 76 from Cianferoni
retrospective exercise: 4.4% a previous 2004
Level 4 drug: 2.2% cohort study, re-
idiopathic: evaluated after a
4.4% mean of 7 years)
Observational | -Second event in 21.3% 211 (mean age: Decker
prospective (45/211). 29.3) 2008
Level 4 -Median time of presentation:
395 days (7d-13y).
-third event in 5.2% (11/211).
-Risk of recurrence higher in
women.
-No difference in age or race for
subsequent event.
Observational | - Recurrence: Food: 57% 103 children Mehl 2005
retrospective | Overall: 27% (28/103) insect sting: (<12y)
Level 4 Food-related: 71% (20/28) 13% SIT: 12%
Insect sting: 7% (2/28) medication:
SIT: 7% (2/28) 6%  other: 4%
Unknown: 14.3% (4/28) unknown: 8%
-Age differences:
Food: patients significantly
youbger than the overall group
(mean: 3.9y)
SIT: significantly older (mean:
9.8y)
Venom: patients significantly
older (mean: 7.6y)
Observational | -42.8% (130/304) have 432 patients Mullins
prospective experienced 386 reactions of (mean age: 27.4 2003
Level 4 recurrent symptoms. y)

-Risk of overall recurrence:
57/100 patient-years

-Risk of severe recurrence:
10/100 patient-years
-Non-serious recurrences: 19.7%
(85/432) ; had adrenaline: 40%
(18/45). No death.

-Risk factor for recurrence:
exercise and idiopathic cause,
female gender.




L YV dodio

0 dowswd

thoo 31 $ySsler Capr aninis Olaldl & gy e SLeladl 5 Ll G sl sl 4o Jsaz

Ddow
w9l pdaw aJgl (g)sslo (primary outcomes) o
Moderate no specific recommendations on referral, but a general call for Kastner
Systematic review the development of interventional strategies and practice tools to | 2010
investigating gaps address the knowledge and practice gaps in order to improve car.
in anaphylaxis
management
Level 3b
Retrospective o 36/48 (75%) grade III and III+ reactions had a suggested Kroigaard
record potential allergen; 25% had no suggested allergen. 2005
review o Overall, for all grades of reaction, of the 49/67 (73%) where
Level 4 a suggested cause was made, 31/67 (46%) had no allergen
confirmed and 18/67 (27%) had other allergens found.
o 5/67 (7%) had a complete match between the suggested
allergen and the investigation result.
e 13/67 (19%) had a partial match (because of additional
allergens either suggested and not confirmed or confirmed
but not suggested).
Referral The following patients should be referred to an allergist- Sweetman
guideline immunologist: 2006
Level 3a « individuals with a severe allergic reaction (anaphylaxis)
without an obvious or previously defined trigger.
o People with anaphylaxis attributed to food.
o People with exercise-induced anaphylaxis and food-dependent
exercise-induced anaphylaxis
o People with drug-induced anaphylaxis
« Based on non-randomized controlled intervention studies,
observational, cohort or case-controlled studies, and review
articles or expert opinion.
Referral Referral to an allergist: Waserman
guideline After acute anaphylaxis patients be assessed for future risk af 2010
Level 3a anaphylaxis. :
o Include anybody who has any rapid onset systemic allergic
reaction (gastrointestinal, respiratory, cardiac) or difuse hives
to any food or stings.
« Include anybody who has any rapid onset (minutes or hours)
reaction of any severity to high risk food such as peanuts, tree
nuts, shellfish.
o If uncertain, refer patient to allergist for evaluation.
Narrative review | Defined the allergist as ‘the specialist called on to identify Zeiger and
Level 3b the cause of an anaphylactic reaction, to determine potential Schatz
preventive measures, and to evaluate the patient who may need 2000

to receive a substance to which he or she has reacted previously’







