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Appendix E Evidence tables  

Review question 1: Should mast cell tryptase testing be performed in patients with suspected 
anaphylaxis?  If so, what is the optimal timing for testing? 

Table 1 

Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

Brow
n et al 
(2004
) 

Cross-
sectio
nal 
(prosp
ective)  
 

Diagn
ostic 
test 
accura
cy 
study 
as 
part of 
a RCT 
to 
evalua
te the 
effect 

64  17% 

(11/
64) 
had 
seve
re 
syst
emic 
aller
gic 
react
ions 
to 
sting 
chall
enge 

Participant
s with a 
history of 
anaphylac
tic 
reactions 
to the jack 
jumper ant 
(Myrmecia 
pilosula) 
who had 
an 
anaphylac
tic 
reaction to 
a sting 
challenge 
(see 
‗definition 

Serum 
mast 
tryptase 
(UniCAP 
Tryptase) 
measured 
at 
baseline 
(prior to 
the sting 
challenge) 
then 15 
min and 
60 min 
after the 
challenge. 

 

 

Manufactu

Clinical 
diagnosis of 
anaphylaxis 
(severe 
systemic 
reaction 
involving  
respiratory 
or CV 
compromise 
[dyspnoea, 
wheeze, 
stridor, O2 

saturations
<92%, or 
SPB<90mm
Hg])  

Cut-off: 
peak 
tryptase 
12.0µg/l 
(manufactur
er‘s level) 

sens: 36% 
(11% to 
69%) 

spec: 89% 
(77% to 
96%) 

 

Cut-off: 
peak 
tryptase 
9.0µg/l 
(derived 
from the 

(calculate
d by 
analyst) 

 

Cut-off: 
peak 
tryptase 
12.0µg/l 
(manufact
urer‘s 
level) 

PPV 40% 
(12% to 
74%) 

NPV 87% 
(75% to 
95%) 

 

Informati
on on 
timing 
was only 
reported 
in chart 
form and 
it was 
difficult 
to extract 
data 
from this 
chart. 

Roy
al 
Hob
art 
Res
earc
h 
Fou
ndati
on 

Dick 
Buttf
ield 
Mem
orial 
Sch
olars
hip 

NSL 

Patients in this study 
present with 
anaphylaxis after a 
sting challenge; it is 
possible that patients 
presenting with 
experimentally 
induced anaphylactic 
reactions are different 
from those presenting 
with anaphylaxis 
naturally. It is not 
clear if this difference 
is likely to affect the 
measurement of MCT. 

 
Patients with mild 
reactions were 
excluded. 
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Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

of 
venom 
immun
othera
py 
(using 
a sting 
challe
nge) 

of 
anaphylaxi
s in 
‗reference 
standard‘ 
column). 
 
Age and 
gender not 
reported. 

rer‘s 
normal 
range<12
µg/l; 
detection 
limit 
1.0µg/l 

 

ROC curve) 

sens: 55% 
(23% to 
83%) 

spec: 87% 
(75% to 
95%) 

 

Cut-off: 
delta 
tryptase 
2.0µg/l 
(change 
from 
baseline) 

sens: 73% 
(35% to 
93%) 

spec: 91% 
(79% to 
97%) 

Cut-off: 
peak 
tryptase 
9.0µg/l 
(derived 
from the 
ROC 
curve) 

PPV 46% 
(19% to 
75%) 

NPV 90% 
(79% to 
97%) 

 

Cut-off: 
delta 
tryptase 
2.0µg/l 
(change 
from 
baseline) 

PPV 62% 
(32% to 
86%) 

Heal
th 
Ltd 

Cos
y 
Cabi
ns 
Tas
mani
a 

 

Histamine levels were 
not reported in this 
study. 
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Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

NPV 94% 
(84% to 
99%) 

Enriq
ue et 
al 
(1999
) 

Cross-
sectio
nal 
(proba
bly 
prosp
ective) 
 

Aim to 
asses 
useful
ness 
of 
UniCA
P 
Trypta
se to 
identif
y 
episod
es of 
anaph

30 57% Patients 
presenting 
at 
emergenc
y room 
within 
clinical 
symptoms 
of allergic 
reaction of 
less than 
6 h 
duration. 
 

Of 17 with 
anaphylaxi
s: mean 
age 41 y 
(range: 18 
to 79), 
53% 
female. 
Causes 

UniCAP 
Tryptase 
which 
permits 
measurem
ent of 
active and 
inactive 
forms of 
both α and 
β tryptase 

 (serum 
samples 
taken and 
stored at  
-20°C)  

 

Serum 
levels ≥ 
13.50 
ng/ml 
were 

Clinical data 
taken within 
2 weeks 
(including 
detailed 
clinical 
history, 
measureme
nt of 
complement 
proteins 
and activity 
antinuclear 
antibodies, 
skin tests to 
aeroallerge
n foods and 
drugs) 
 

‗Anaphylaxi
s‘ if sudden 
onset of 
symptoms 

With 13.50 
ng/ml 
threshold: 
sens: 
35.29% 
(CI 15.73 – 
59.51%) 
 
spec: 
92.31%  
(CI 67.52 – 
99.62%)  
 
With 8.23 
ng/ml 
threshold 
(ROC cut-
off level): 
sens: 
94.12%  
(CI 74.25 – 
99.71%) 
 

(calculate
d by 
analyst) 

With 13.50 
ng/ml 
threshold: 
PPV: 86%  
(95% CI 
42 – 
100%) 
 
NPV: 52%  
(95% CI 
31 – 73%) 

With 8.23 
ng/ml 
threshold 
(ROC cut-
off level): 
PPV: 93%  
(95% CI 
66 – 

Study 
reported 
that 
there 
was no 
relations
hip 
between 
the time 
elapsed 
from the 
beginnin
g of the 
reaction 
to the 
time of 
sampling 
and 
serum 
tryptase 
levels 
(but 
exact 

Not 
repo
rted 

Serum samples taken 
when patients arrived 
at hospital but exact 
timing after onset of 
symptoms not clear. If 
it was taken at an 
inappropriate time, 
this could explain the 
low sensitivity of the 
test. 

Serum samples 
stored at  
-20°C before the 
index test was 
performed. Timing 
between index test 
and reference 
standard was not 
clear and results from 
one may have had an 
effect on the 
interpretation of the 
other giving an 
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Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

ylaxis  

 

 

were 
idiopathic 
(4), walnut 
(2), 
dipirone 
(2), 
immunoth
erapy (2), 
and snail, 
atriacuriu
m, tomato, 
honey, 
fish, 
amoxicillin
, 
cefuroxim
e (1 each). 
 
Of the 13 
with no 
anaphylaxi
s: mean 
age 34 y 
(range: 7 
to 85), 
46% 

considere
d positive 

AND 2 or 
more of 
areas 
involved: 
- bronchial 
tree 
- 
oropharynx 
- 
subcutaneo
us 
tissue/skin 
- GI tract 
- CV system 

spec: 
92.31%  
(CI 67.52 – 
99.62%)  
 

100%) 
 
NPV: 75%  
(95% CI 
48 – 93%) 

timing of 
sampling 
after 
reaction 
was not 
reported 
so it was 
not clear 
how the 
authors 
came to 
this 
conclusio
n). 

 

overestimation of the 
accuracy of the test 
(incorporation or 
review bias). 
 
Only 21 had second 
blood test 1-2 months 
later to determine 
baseline tryptase 
level. Ratio of reaction 
to baseline serum 
tryptase was 2.85 in 
the 17 with 
anaphylaxis and 1.29 
in those without 
anaphylaxis. 
 
This study only 
includes one 
paediatric patient 
(aged 7) who was one 
of the 13 patients 
without anaphylaxis. 
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Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

female. 
Causes 
were 
idiopathic 
(6), 
scombroid
osis (2), 
dipirone 
(1), 
chronic 
urticaria 
(1), 
sulphites 
(1), 
anxiety 
(1), and 
unknown 
(1) 

Malin
ovsky 
et al 
(2008
) 

Cross-
sectio
nal 
(prosp
ective) 
 
Aim to 
evalua

31 71% Patients 
with 
suspected 
hypersens
itivity 
reaction to 
anaestheti
cs (29 

Tryptase 
measurem
ents from 
radioimmu
noassays 
(RIA, 
Immunote
ch, 

Hypersensit
ivity 
reaction 
diagnosed 
based on 
clinical 
history, 
mediator 

(confidence 
intervals 
calculated 
by analyst)  

With 12 µg/l 
threshold: 
sens: 
63.6% (95% 

(confidenc
e intervals 
calculated 
by 
analyst)  

With 12 
µg/l 
threshold: 

Of the 
ratio 
between 
T0 to 
T24h: 
sensitivit
y: 63% 
specificit

Not 
repo
rted 

Unclear if the 
definition of 
hypersensitivity 
reaction in the study 
was anaphylaxis. 
Patients with just 
urticaria and/or 
angioedema alone 



 

Anaphylaxis: NICE clinical guideline DRAFT appendix E August 2011      Page 6 of 109 

Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

te 
incide
nce of 
hypers
ensitiv
ity 
reactio
ns 
during 
anaest
hesia 
by 
using 
histam
ine 
and 
tryptas
e 
measu
remen
ts and 
allergo
logical 
investi
gation
s to 

general, 2 
regional) 
at 
University 
Hospital 
Nantes 
from May 
2001 to 
April 2003 
(hypersen
sitivity 
reaction 
determine
d if 
presented 
with 
cutaneous 
symptoms 
*i.e. 
urticaria 
and//or 
angioede
ma) 
isolated or 
in 
associatio

Beckman-
Coulter, 
Marseille) 
30 min 
when not 
life 
threatenin
g and 
between 
30 and 60 
min when 
life 
threatenin
g 
 
Serum 
levels 
> 11 
nmol/l  
were 
considere
d positive; 
thresholds 
of both 12 
and 25 
µg/l were 

concentratio
n in blood 
and skin 
tests (both 
prick and 
intradermal 
tests 
performed 4 
weeks later)  

CI 40.7 – 
82.8%) 
spec: 100% 
(when 
calculated 
by analyst 
specificity 
was 88.9% 
with 95% CI 
51.8 – 
99.7%) 
 
With 25 µg/l 
threshold: 
sens: 
40.9% (95% 
CI 20.7 – 
63.6%) 
spec: 100% 
(95% CI 
66.4 – 
100%) 

 
 
 

PPV: 
100% 
NPV: 53% 
(when 
calculated 
by analyst 
these 
values 
were  
PPV: 
93.3% 
[95% CI 
68.1 – 
99.8%] 
NPV: 50% 
[95% CI 
24.7 – 
75.3%] 

With 25 
µg/l 
threshold: 
PPV: 
100% 
(95% CI 
66.4 – 
100%) 

y: 83% 
PPV: 
92% 
NPV: 
42% 

were included and 
these patients are not 
likely to be considered 
to have anaphylaxis. 
 

8 patients excluded 
from analysis because 
they did not undergo 
skin prick tests 
 
Tryptase (and 
histamine) tests 
formed part of the 
reference standard 
leading to possible 
incorporation bias 
(which could lead to 
inflated agreement 
between index and 
reference tests and an 
inflated measure of 
diagnostic accuracy). 
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Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

investi
gate 
suspe
cted 
or 
unexpl
ained 
reactio
ns 

n with 
other 
clinical 
symptoms 
like 
bronchosp
asm, 
hypotensi
on, or 
cardiovasc
ular 
collapse 
or if 
circulatory 
inefficacy 
in close 
relation 
with 
anaestheti
c drug 
injection in 
absence 
of other 
explanatio
n 
 

tested NPV: 41% 
(95% CI 
20.7 – 
63.6%) 
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Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

Patients 
with IgE-
mediated 
hypersens
itivity 
reactions:  
Median 
age: 43 y 
(range: 8-
80) 
45% 
(10/22) 
male, 55% 
(12/22) 
female 
 
Patients 
without 
IgE-
mediated 
hypersens
itivity 
reactions:  
Median 
age: 45 y 
(range: 
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Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

19-78) 
 56% (5/9) 
male, 44% 
(4/9) 
female 

Merte
s et al 
(2003
) 

Cross-
sectio
nal 
(retros
pectiv
e) 
 
Aim to 
survey 
of 
allergi
c and 
non 
immun
ity-
mediat
ed 
reactio
n 
during 
anaest

789 
with 
adve
rse 
react
ion 
durin
g 
anae
sthe
sia 
in 
Fran
ce 
betw
een 
Jan 
1999 
and 
Dec
emb

68% 
(of 
the 
259 
teste
d for 
trypt
ase) 

Of the 518 
diagnosed 
with 
anaphylaxi
s, 70% 
were 
female 
and in 
those 
15.5% had 
atopy, 
10.7% 
asthma, 
18.1% 
drug 
intoleranc
e. 

Of the 271 
with 
anaphylac
toid 

UniCAP 
Tryptase 
 
(serum 
samples 
taken and 
test 
performed 
‗during 
adverse 
reaction‘ 
in 259 
patients 
only)  
 
 

Serum 
levels ≥ 25 
µg/l were 
considere

Anaphylaxis 
(immune-
mediated 
reaction) 
diagnosed 
with clinical 
history, skin 
tests (prick 
and 
intradermal)
, and / or 
IgE assay 
results  

(confidence 
intervals 
calculated 
by analyst)  

With 25 µg/l 
threshold: 
sens: 64% 
(95% CI 
56.4 – 
71.1%) 
spec: 
89.3% (95% 
CI 80.6 – 
95.0%)  

(confidenc
e intervals 
calculated 
by 
analyst)  

With 25 
µg/l 
threshold: 
PPV: 
92.6% 
(95% CI 
86.3 – 
96.5%) 
NPV: 
54.3% 
(95% CI 
45.7 – 
62.8%) 

Not 
reported 

Fro
m 
instit
ution
al 
and/
or 
depa
rtme
ntal 
sour
ces 
(not 
spec
ified) 

Retrospective nature 
of study may preclude 
ability to blind 
assessors to results of 
index test when 
performing reference 
standard. Also, timing 
of reference standard 
was not clear. 

Serum samples taken 
‗during reaction‘ but 
exact timing after 
onset of symptoms 
not clear. The timing 
of the test could have 
an impact on its 
sensitivity. 
 
Authors include only 
32.8% (259/789) of 
patients in whom 
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Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

hesia, 
descri
ption 
of 
clinical 
charac
teristic
s, and 
identifi
cation 
of 
possib
le 
factors 
and 
respo
nsible 
drugs 

er 
2000 

reaction, 
66% were 
female, 
12.7% had 
atopy, 
9.8% had 
asthma 
and 19.8% 
drug 
intoleranc
e.  
There was 
no 
difference 
in atopy, 
asthma 
and drug 
intoleranc
e except 
in 
anaphylaxi
s group 
 
Age not 
reported. 

d positive 

 

tryptase 
concentrations were 
determined at the time 
of the reaction. Details 
of other patients and 
reasons why tryptase 
tests were not 
performed at the time 
of reaction not 
reported; this may 
lead to selection bias. 

The accuracy of 
histamine was also 
reported. 

Abbreviations: CI, confidence interval; h, hour; IgE, immunoglobulin E; MCT, mast cell tryptase; min, minutes; NPV, negative predictive value; 
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Evidence Table 1 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis?  If 
so, what is the optimal timing for testing? 

Bibli
ogra
phic 
refer
ence 

Study 
type 
and 
object
ive 

# of 
pati
ents 

Prev
alen
ce 

Patient 
characteri
stics 

Type of 
test 

Reference 
standard 

Sensitivity 
& 
specificity 

Positive 
& 
negative 
predictive 
value 

Timing Sou
rce 
of 
fund
ing 

Additional 
comments 

PPV, positive predictive value; RIA, radioimmunoassay; sens, sensitivity; spec, specificity; SD, standard deviation; t1/2, half-life; y, years 
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Table 2 

Studies included for information on timing only: 

Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

Kanthawata
na et al 
(1999) 

Case 
series 
 
Aim to 
retrospecti
vely 
analyse 
the clinical 
value of 
an 
elevated 
level of α-
protryptas
e (≥20 
ng/mL) 
with 
normal or 
slightly 
elevated 
(≤5 
ng/mL) 
level of β-
tryptase 

19 Samples 
received in a 
diagnostic 
immunology 
laboratory over 
a 3.5-y period 
from patients 
with suspected 
anaphylaxis that 
had elevated 
total tryptase 
levels (≥20 
ng/mL) and 
normal β-
tryptase levels 
(< 1 ng/mL) or 
modestly 
elevated (≤ 5 
ng/mL) 
 
Mean age 39 y 
(range: 19 to 
55), 52.6% 

B12 mAb 
used to 
measure 
total tryptase 
and 
biotinylated 
G4 and G3 
mAbs used,; 
β-tryptase 
also 
measured to 
calculate a 
ratio of total 
to β-tryptase 
(ELISA) 
 

Timing of sample collection after 
onset of signs and symptoms was 
from 20 min to 12 h. The study 
reported that there is not apparent 
correlation between timing of blood 
collection and either total tryptase 
values, β-tryptase values or total 
tryptase/β-tryptase ratios. 

Partly 
supported 
by 
National 
Institutes 
for Health 
grant 

There were 30 
cases of 
suspected 
anaphylaxis but 
11 of these had 
died (and 
specimens were 
post-mortem). 
The results from 
these deceased 
patients has not 
been reported 
here. 
 
The study also 
analysed 22 
patients with 
suspected 
mastocytosis to 
look at tryptase 
values to help 
diagnose 
mastocytosis.  
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

(10/19) male.  

Laroche et 
al (1991) 

Case 
control 
 
Aim to 
determine 
if tryptase 
is a 
consistent 
and 
reliable 
marker for 
anaphylaxi
s 

19 
cases, 

19 
controls 

Patients with 
adverse 
reaction to 
drugs compared 
with 35 
anaesthetised 
patients. 
Of those with 
the drug 
reactions,  
- 12 occurred 
immediately 
after induction 
with 
anaesthesia [all 
but one with 
muscle relaxant] 
- 4 appeared 
unrelated to the 
anaesthetic 
drug injection [2 
after gelatine 
infusion, 1 after 
Peruvian 
balsam, 1 after 
1 h],  

MCT 
measured by 
plasma or 
serum by 
immunoradio
metric assay 
(Tryptase 
RIACT kit, 
Pharmacia, 
Uppsala, 
Sweden; 
lower limit of 
detection is 
0.5 U/l). 

In 3 cases, the half life was 90 min 
and in one it was 5 h.  
In one patient with a reaction to 
injection of tetanus vaccine, tryptase 
levels were higher 2 h after the 
reaction than 1 h before. 
 
 

Tryptase 
kits were 
supplied 
by the 
manufactu
rer 

There was also 
a comparator 
group of non-
anaesthetised 
controls but 
they have not 
been included 
here because 
they did not 
have exposure 
to anaesthetics.  
 
Not clear if 
patients had 
anaphylaxis. 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

- 3 were not 
related to 
anaesthetics but 
occurred 
immediately 
after a single 
drug injection 
(penicillin, 
tetanus vaccine 
and contrast 
medium) 
Cases: mean 
55.1 y (range: 
24 to 81; SD 
14.6) 
Controls: mean 
51 y (range: 18 
to 79; SD 17) 
Gender not 
reported. 

Laroche et 
al (1992b) 

Case 
series 
 
Aim to 
compare 
the 
diagnostic 

33 Patients 
referred 
following 
adverse 
reactions to 
drugs, mostly 
general 

MCT 
measured 
with 
immunoradio
metric assay 
(tryptase 
RIACT kit, 

Tryptase was high in 15 and normal 
in 18. 
 
In all subjects with elevated levels of 
tryptase, this persisted 2 h after 
reaction but usually disappeared by 
24 h except in one patient who 

Pharmacia 
France 
supplied 
tryptase 
kits 

Not clear if 
patients had 
anaphylaxis. 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

value of 
plasma 
histamine 
and mast 
cell 
tryptase in 
vivo 
histamine-
release 
during 
anaphylac
toid 
reactions. 

anaesthesia 
with cutaneous, 
cardiovascular 
or 
bronchopulmon
ary clinical signs 
(associated or 
not) 
 
Age and gender 
not reported. 

Pharmacia, 
Uppsala, 
Sweden) 
Values > 2 
µg/l appears 
to have been 
considered 
elevated 

deceased after being in a prolonged 
coma. 
Tryptase half-life, measured in 3 
patients, was 90 min. 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

Laroche 
(1998) 

Case-
control 
Aim to 
investigate 
mechanis
ms of 
immediate 
reactions 

20 (and 
20 

controls) 

Participants if 
experienced 
allergic-type 
reactions 
(immediate 
anaphylactoid 
reactions) after 
the 
administration of 
contract media 
20 (15 male; 5 
female) 
Mean age 51 
yrs (range: 17 to 
79; SD 17) 

Serum mast 
tryptase 
(Tryptase 
RIACT) 
Levels 
considered 
elevated if ≥3 
µg/l 
 
Samples 
taken as 
soon as 
possible after 
the reaction 
or when 
resuscitation 
had been 
started; then 
at 30 min, 2 
and 24 h. 

Values of tryptase remained at 
pathologic levels (not defined) for 2, 
3, or 4 h depending on severity 
grade of the reaction (no details).   
All patients had normal 
concentrations the day after the 
reaction.  

None 
acknowled
ged 

The definition of 
anaphylactoid 
reactions was 
not clear. 
 
 Since the 
patients in this 
study had 
reactions after 
the injection of 
contrast media, 
it is not clear 
how applicable 
these test 
results of MCT 
timing are to an 
unselected 
population 
presenting with 
suspected 
anaphylaxis 
 

Ordoqui et 
al (1997) 

Case 
series 
 
Aim to find 
a tool for 

64 to 
clinic of 
which 27 
were 
confirme

Patients with 
adverse drug 
reactions 
(including 
cutaneous or 

Tryptase 
levels 
measured 
with 
radioimmuno

Peak value of serum tryptase was in 
the first 30 min in 2 cases of 
anaphylactic shock from oral 
erythromycin and oral cotrimoxazole 
(post-reaction maximum level 53 U/l 

Not 
reported 

Study reports 
that blood was 
taken 2 h after 
onset of 
symptoms but 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

the 
diagnosis 
of drug 
allergy 

d to have 
drug 
allergy: 
- 7 with 
anaphyla
ctic 
shock 
(cutaneo
us, 
digestive 
and/or 
respirato
ry 
symptom
s with 
hypotens
ion with 
or 
without 
consciou
sness) 
- 13 
anaphyla
ctic 
reactions 
(similar 
as above 

systemic 
symptoms) 
presenting at 
the allergology 
section and 
from the 
emergency unit 
at one hospital. 
 
Age and gender 
not reported. 

assay 
(Tryptase 
RIACTTM 
Pharmacia, 
Uppsala, 
Sweden) 
taken from 
blood 
obtained 2 h 
after onset of 
symptoms 
and 7 days 
later (in the 7 
with 
anaphylactic 
shock or 
anaphylaxis, 
sera was 
separated 
and stored at 
-20°C for 
later use) 
Not clear 
what level 
was 
considered 
elevated. 

and 4.09 U/l) and in 2 cases of 
anaphylaxis caused by intravenous 
fluorescein and oral dipirone (post-
reaction maximum 66.2 U/l and 9.05 
U/l). 
The highest level was detected after 
2 h in a patient who developed 
anaphylactic shock with oral 
amoxicillin (5.87 U/l). 
 
Tryptase peaked 3-4 h after onset of 
symptoms in anaphylactic shock 
induced by oral amoxicillin (27.54-
27.38 U/l) and at 6 h in another 
anaphylactic shock caused from oral 
amoxicillin (20.7 U/l). 
 
Serum tryptase decreased to 
baseline by 24 h in all patients. 
 
Timing of occurrence of serum 
tryptase was said not to be related to 
the severity of symptoms or the 
amount of protease released. 

then the peak 
value of serum 
tryptase was 
reported to have 
been in the first 
30 min. It is not 
clear how this is 
possible. 
 
Includes 
patients who 
have symptoms 
that do not 
appear to be 
anaphylaxis. 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

but 
normal 
arterial 
pressure
) 
- 17 with 
urticaria-
angioede
ma 

Schwartz et 
al (1987) 

Case 
series 
Aim to 
describe 
use of 
particular 
assay to 
detect 
mast-cell 
involveme
nt (both 
active and 
inactive 
tryptase) 
in patients 
with 
anaphylac
tic events 

6 Patients with 
presenting with 
clinical evidence 
of anaphylaxis 
from penicillin, 
aspirin, melon 
ingestion, wasp 
sting, exercise 
(later found to 
be allergic to 
mountain cedar 
pollen or horse 
antilymphocyte 
globulin (to 
suppress 
rejection of 
kidney 
transplant). 

Tryptase 
measured 
with 
sandwich 
ELISA from 
serum 
samples 
taken 
retrospectivel
y from serum 
samples 
collected at 
the time of 
admission 
(and stored 
at stored at  
-20°C) or at 
the time of 

In four patients in who follow-up was 
obtained, the time course of the 
disappearance of tryptase was 
analysed. In 3 patients with reactions 
from penicillin, wasp venom and 
exercise, tryptase levels had 
decreased to under 5 ng/ml in 
samples obtained after 24 h.  
 
In one patient with acute systemic 
anaphylaxis after eating honeydew 
melon, tryptase had decreased from 
39 to 18 ng/ml after 6 h (exact timing 
of initial test not reported). 

Supported 
by grant 
from 
National 
Institutes 
of Health  

Study included 
measurements 
of tryptase in 
patients with 
myocardial 
disease (n = 9), 
sepsis (n = 6, 3 
with shock), 
systemic 
mastocytosis (n 
= 17) and 16 
hospital controls 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

or 
systemic 
mastocyto
sis  

 
Age and gender 
not reported. 

admission 
 
Levels from 9 
to 75 ng/ml 
were 
considered 
elevated 

Schwartz et 
al (1989) 

Case 
series 
(laboratory 
examinati
on of 
stability of 
tests) 
 
Aim to 
analyse 
the levels 
of tryptase 
in 
circulation 
over time 
and to 
investigate 
the 
stability of 
serum 

5 A: After bee 
sting challenge: 
2 presenting 
with ‗profound 
hypotension 
associated with 
pruritis‘ and 1 
with ‗pruritis and 
moderate 
inspiration and 
wheezing 
without a 
change in BP‘ 
All treated with 
injectable 
epinephrine with 
good response. 
 
B: 
2 more 

Serum mast 
tryptase 
(sandwich 
ELISA) 
Levels 
considered 
elevated if 
≥10 ng/l, and 
marginally 
elevated if 5-
10 
 
Samples 
taken as 
soon as 
possible after 
the reaction 
and up to 19 
h post 
reaction 

A: 
Histamine levels increased over 
baseline, reached a peak by 5-10 
min after challenge, and declined to 
approx baseline by 30-40 min. 
Respective levels in two of these 
patients were not detectably 
elevated until 15 and 30 min after 
the challenge, reached a maximum 
at 1 and 2 h, and then declined with 
a t1/2 of 1.5 and 2 h. In each case the 
clinical condition returned to normal 
at the time of the peak level of 
tryptase. 
The third patient had a biphasic 
pattern with an initial peak at 15 min 
and a second peak at 2 h; tryptase 
levels then declined with a t1/2 of 1.5 
h.  
 

National 
Institutes 
of Health 
grant 
Virginia 
Center for 
Innovative 
Technolog
y 
Pharmacia 

Not clear if all 
cases were true 
anaphylaxis. 
 
It is possible 
that the three 
patients 
presenting with 
experimentally 
induced 
anaphylactic 
reactions (from 
bee sting 
challenge) are 
different from 
those 
presenting with 
anaphylaxis 
naturally. It is 
not clear if this 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

samples presented with 
‗systematic 
anaphylaxis‘ 
(one 60-90 min 
after bee sting 
another rafter 
indomethacin 
ingestion) 

B: 
One patient (with bee sting) had an 
initial tryptase level that was 
markedly elevated upon admission 
(60-90 min after bee sting) and 
declined with a t1/2 of 2 h. 
The other showed initial tryptase 
levels that were clearly elevated and 
declined with at t1/2 of 1.5 h. 

difference is 
likely to affect 
the 
measurement of 
MCT or the 
timing of its 
presence. 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

Schwartz et 
al (1994) 

Case 
control 
 
Aim to 
describe 
the 
production 
of a new 
monoclon
al 
antitryptas
e antibody 
and its 
use as a 
capture 
antibody 
in an 
immunoas
say 
capable of 
detecting 
tryptase in 
normal 
serum and 
plasma 

9 with 
history of 
severe 

reaction, 
20 with 

history of 
mild 

reaction 

Patients given a 
sting challenge 
divided into 4 
groups: 
1) normal 
controls with no 
history of 
anaphylactic 
reaction; 
and patients 
with a history of 
venom 
hypersensitivity  
2) with no 
reaction 
3) mild to 
moderate 
reactions (skin, 
gastrointestinal 
or airway) 
4) severe 
reactions (at 
least 15 mmHg 
fall in arterial 
pressure) 
 
(only those in 

Samples 
from a 
previously 
reported 
study which 
conducted 
insect sting-
induced 
anaphylaxis 
were re-
assayed with 
the new 
tryptase 
immunoassa
y (ELISA) up 
to 75 min 
after the 
sting 
challenge in 
the first 2 
groups with 
no history of 
a reaction to 
venom and 
up to 60 min 
after the 
onset of 

Samples taken at different time 
periods to give the time course for 
tryptase release was only available 
in a 9 of the 17 patients with a 
history of severe reactions to venom 
(reported as ‗hypotensive‘) and 20 of 
the 22 patients with a history of mild 
reactions to tryptase. These samples 
were collected at baseline and 1, 5, 
15 and 60 min after onset of 
symptoms. 
 
Peak tryptase levels after onset of 
symptoms after venom challenge: 
Time 
period 

Patie
nts 
with 
sever
e 
reacti
on 

Patie
nts 
with 
mild 
reacti
on 

1 min 1 2 

5 min 1 5 

15 min 4 4 

60 min 3 5 

Total 9 20 
 

Supported 
by grant 
from 
National 
Institutes 
of Health 

The study also 
reported that 
baseline 
tryptase levels 
were higher in 
those with a 
more severe 
reaction. 
 
Patients in this 
study present 
with 
anaphylaxis 
after a sting 
challenge; it is 
possible that 
patients 
presenting with 
experimentally 
induced 
anaphylactic 
reactions are 
different from 
those 
presenting with 
anaphylaxis 
naturally. It is 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

the later two 
groups are 
included in this 
table) 
 
Age and gender 
not reported. 

symptoms in 
those in the 
two groups 
with a history 
of a reaction 
to venom (1 
to 40 min 
after sting). 

In both groups, elevations above 
baseline levels were usually 
detected 1 to 5 min after onset of 
symptoms (despite the peak usually 
appearing later). The authors 
concluded that the maximal level of 
tryptase occurs from 15 to 60 min 
after the onset of symptoms. 
 
Tryptase levels increased at least 
two-fold from baseline to the 60-min 
time point after the challenge in 
10/22 patients with a mild reaction 
and 16/17patients with severe 
reactions (referred to as 
‗hypotensive subjects‘) with levels 
from baseline to 60 min significantly 
higher in both groups (p = 0.005 and 
p = 0.0003). No patients in the first 
two groups had a twofold increase 
and the tryptase levels from baseline 
to 60 min were not significant.  

not clear if this 
difference is 
likely to affect 
the 
measurement of 
MCT or the 
timing of its 
presence. 

Stone et al 
(2009) 

Case 
series 
 
Aim to 
identify 

36  
(severe), 

40 
(moderat

e) 

Patients 
presenting to 
emergency 
departments 
with acute-onset 

MCT 
concentration
s analysed 
with Phadia 
ImmunoCAP 

Peak levels appeared both at time of 
enrolment (T0), or approximately 1 h 
after enrolment (T1, target time, or 
from 40 to 80 min), and occasionally 
before discharge from the 

Supported 
by grants 
from Food 
Allergy 
and 

Reactions were 
considered 
‗moderate‘ if 
they had 
features 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

cytokines 
and 
chemokin
es whose 
concentrat
ions 
increase 
during 
anaphylaxi
s and see 
how they 
correlate 
with 
severity 

illness with 
typical skin 
features (hives, 
pruritus or 
flushing, swollen 
lips and/or 
tongue), with or 
without 
involvement or 
other organ 
systems or any 
acute onset of 
hypotension or 
bronchospasm 
where 
anaphylaxis was 
possible even if 
no skin features 
OR reactions 
occurring in 
response to 
treatment in the 
emergency 
department for 
other conditions. 
 
Median age 36 

system 
 
Median time 
from 
enrolment to 
first sample 
was 60 min 
and to last 
sample was 
288 min 
A deviation 
from 2.0 µg/L 
(ng/mL) 
between high 
and low 
values for 
each case 
was 
considered 
‗positive‘ (so 
that those 
with baseline 
MCT levels 
above 
normal and 
that do not 
change 

emergency department (T2).  
 
[see Lowess best fit curve after table 
to show relationship between interval 
from reaction onset and tryptase 
concentration] 

Anaphylax
is network 
and 2 
hospital 
research 
foundation
s. 

suggesting 
respiratory, 
cardiovascular 
or 
gastrointestinal 
involvement. 
They were 
considered 
‗severe‘ if 
hypoxemia, 
hypotension or 
neurologic 
compromise 
was present. 
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Evidence Table 2 for Review question 1: Should mast cell tryptase testing be performed in patients with suspected anaphylaxis? If so, 
what is the optimal timing for testing? 

Bibliographi
c reference 

Study 
type and 
objective 

# of 
patients 

Patient 
characteristics 

Type of test Timing Source of 
funding 

Additional 
comments 

y (range 9 to 99)  during event 
are 
considered 
negative) 

Abbreviations: ELISA, enzyme-linked immunosorbent assay; h, hour; MCT, mast cell tryptase; min, minutes; SD, standard deviation; t1/2, half-
life; y, years 
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Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Table 3 

Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Bra
dy 
(199
6) 
 
USA 

Retrosp
ective 
case 
series 
 
Purpos
e to 
determi
ne the 
rate of 
clinical 
signific
ant 
recurre
nce of 
sympto
ms in 
patients 
treated 
for 

67 
cas
es 
of 
an
ap
hyl
axi
s 

(5.
3% 
of 
12
61 
alle
rgi
c 

rea
ctio
ns 

Patients with 
anaphylaxis 
out-of-hospital, 
ED, hospital 
records over a 
4.5 year period 
(1991–5). 
 
Identified from 
ICD-9 codes 
for allergic 
reaction, 
anaphylaxis 
and related 
phenomena. 
 
Mean age: 
30.2 years 
 
Gender:  

Anaphylax
is–
immediate
, life-
threatenin
g, multi-
system 
allergic 
reaction, 
representi
ng a true 
medical 
emergenc
y. 
 
Those 
with 
allergic 
reactions 
were 

Causes (of the 
70% with 
identified 
causes): 

 

%
 o

f 

p
a
ti
e

n
ts

 

Food 40
% 

Animal 
or 
insect 
venom* 

35
% 

Medicat
ion  

18
% 

Other 7% 

*both with 
biphasic 
reactions had 

Treatme
nt 
protocol 
and 
observati
on period 
not 
describe
d. 
 
However
, the 14 
patients 
with 
uniphasi
c 
reactions 
which 
who 
were 

3% 
(2/67) 
presente
d with 
urticaria 
and were 
subsequ
ently 
seen 
again at 
the ED 

26 hours 
(22-year old 
female) and 
40 hours 
(19-year old 
male) after 
initial ED 
visit. 
 
Both were 
treated with 
subcutaneo
us 
epinephrine
, IV steroid 
and IV 
antihistamin
e. 
 
Both were 

No comparison 
made. 

Not 
repo
rted 

Not clear 
how long 
all 
patients 
who 
were not 
admitted 
and did 
not have 
biphasic 
reactions 
were 
followed-
up.  
Records 
were 
taken 
from 
surroundi
ng 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

anaphyl
axis in 
the 
emerge
ncy 
depart
ment 
(ED)  

an
d 

0.5
% 
of 
tot
al 

ED 
ce
ns
us) 

51% (34) male 
49% (33) 
female 
 

considere
d to have 
anaphylaxi
s if they 
experienc
ed a multi-
system 
reaction 
involving ≥ 
2 of the 
following 
organ 
systems: 
skin 
(urticaria 
and 
angioede
ma), 
cardiovasc
ular 
system 
(distributiv
e shock), 

anaphylaxis 
from 
Hymenoptera 
envenomation 
Treatments 
received: 

Antihis
tamine 
(H-1, 
IV) 

79% 

Antihis
tamine 
(H-2, 
IV) 

57% 

Steroi
d (IV) 

69% 

Steroi
d (PO) 

16% 

Epine
phrine 
(SQ 

63% 

β- 25% 

admitted 
were 
observed 
for mean 
63 hours. 
 
Both 
patients 
with 
biphasic 
reactions 
were 
observed 
for 4-7 
hours. 

observed 
for 4-7 
hours after 
symptom 
resolution of 
the index 
reaction. 
 
Ongoing 
antihistamin
e and 
steroids 
was given 
to the male 
and 
antihistamin
e to the 
female. 
 
The first 
reaction 
was more 
serious 

institutio
ns within 
75-mile 
radius 
but it is 
possible 
that 
some 
could 
have 
develope
d a 
biphasic 
reaction 
and 
presente
d 
elsewher
e, 
beyond 
the 75-
mile 
radius. 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

and 
respiratory 
system 
(bronchos
pasm and 
airway 
angioede
ma). 
(GI 
symptoms 
noted but 
not used 
to define 
anaphylaxi
s) 
 
Complete 
response–
if reaction 
resolved 
within 30 
minutes of 
treatment 

agonis
t 
(nebuli
zed) 

IV 
fluid 
(bolus
) 

63% 

Vasop
ressor 

20% 

Intuba
tion 

1% 

 

(hypotensio
n and upper 
airway 
angioedem
a) than the 
biphasic 
reaction 
(urticaria). 
 
 

 
The 
authors 
state that 
those 
with 
biphasic 
reactions 
had an 
earlier 
onset of 
the initial 
reaction 
after 
antigen 
exposure 
than 
those 
reported 
in other 
studies 
and that 
the 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

 
Biphasic 
anaphylaxi
s–not 
defined 

‗recurren
ce‘ was 
relatively 
minor. 
 
Serum 
markers 
not 
obtained 
in 
patients 
to 
distinguis
h 
between 
IgE and 
non-IgE 
reactions
. 

Braz
il 
(199
8) 

Retrosp
ective 
case 
series 

34 Patients 
admitted to 
short-stay 
ward of 

Anaphylax
is: 
occurrenc
e of one or 

Causes: Adrenali
ne 
(intramus
cular or 

18% 
(6/34) 
 

Interval until 
developmen
t of the 
biphasic 

Patients with 
biphasic reactions 
required significantly 
more adrenaline 

Not 
repo
rted 

Anaphyla
xis 
definition 
only 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

 
UK 

 
Objecti
ve: 
assess 
how 
commo
n 
clinicall
y 
signific
ant 
biphasi
c 
anaphyl
axis 
occurs 
after 
appare
ntly 
succes
sful 
treatme
nt after 

medium sized 
accident and 
emergency 
(A&E) 
department 
over 8 months 
with diagnosis 
of anaphylaxis 
requiring 
adrenaline. 
 
Gender:  
56% (19) male 
44% (15) 
female 
 
Age: 16 to 81 
years 
 
 

more of 
generalise
d urticaria, 
upper or 
lower 
airway 
respiratory 
symptoms
, 
gastrointe
stinal, 
central 
nervous 
system, or 
cardiovasc
ular 
symptoms 
that 
occurred 
after 
antigen 
exposure. 
 

 

B
ip

h
a

s
ic

 
U

n
ip

h

a
s
ic

 

Ins
ect 
bite
/sti
ng 

3 9 

Nut
s 

1 5 

Pe
nicil
lin 

1 2 

Ce
pha
los
pori
n 

- 1 

No
n-
ster
oid

1 1 

subcutan
eous) at 
conventi
onal 
doses 
until 
symptom 
resolutio
n. 
 
Observat
ion 
period 
not 
describe
d. 
 
 
 
 
 
 
 

reaction: 
4.5 to 29.5 
hours 
(all but one 
occurred 
within 24 
hours). 
 
Symptoms 
were similar 
to initial 
presentatio
n. 

than those with 
uniphasic reactions 
(mean 1.2 mg [0.5 to 
2 mg] compared with 
0.6 mg [0.3 to 1 mg]; 
p = 0.03). 
 
No other 
comparisons made 
(though authors 
stated that no other 
presenting clinical 
features predicted a 
biphasic response). 
 
 

required 
one 
system 
to be 
affected; 
biphasic 
reaction 
needed 
to 
require 
adrenalin
e 
(biphasic 
was only 
rash + 
dyspnoe
a in one 
and rash 
+ 
dysphagi
a in 
another) 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

an 
anaphyl
actic 
reactio
n 

Biphasic 
reaction–
when 
patient 
had 
completely 
improved 
after initial 
treatment 
only to 
develop 
further 
symptoms 
requiring 
adrenaline 
(without 
repeated 
exposure 
to causal 
agent). 
 

al 
anti
-
infl
am
mat
ory 
dru
gs 
(NS
AID
s) 

Sh
ellfi
sh 

- 1 

Un
kno
wn 

- 9 

 
There were no 
deaths. 
 
 

Clinical 
features 
of 
anaphyla
xis of 
individual 
patients 
reported 
in study 
but not 
here 
because 
of space 
(and 
definition
s of what 
was 
consider
ed 
anaphyla
xis was 
felt 
sufficient
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

; this 
applies 
to other 
studies 
in this 
table). 
 
Not clear 
how long 
patients 
were 
followed-
up and if 
some 
could 
have 
develope
d a 
biphasic 
reaction 
and 
presente
d at 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

another 
A&E 
departm
ent or 
elsewher
e. 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

De 
Swe
rt 
(200
8) 
 
Belg
ium 

Prospe
ctive 
cohort 
 
Purpos
e to 
investig
ate 
frequen
cy of 
anaphyl
axis in 
paediat
ric 
populati
on at 
tertiary 
or 
second
ary 
referral 
level, 
demogr

64 
cas
es 
in 
48 
chil
dre
n 

Consecutive 
paediatric 
patients seen 
for 
investigation of 
anaphylaxis at 
a paediatric 
department‘s 
outpatient 
allergy clinic, 
in a private 
practice for 
paediatric 
allergy, or in a 
private 
paediatric 
practice. 
 
Gender: 
65% (31/48) 
male  
35% (17/48) 
female 

Anaphylax
is–a 
serious 
allergic 
reaction 
with rapid 
onset of 
symptoms 
occurring 
on a site 
that is 
remote 
from the 
contact 
site of the 
trigger 
and/or in 
at least 
two organ 
systems. 
 
Biphasic 
anaphylaxi

Causes: 

 

%
 o

f 

p
a
ti
e

n
ts

 

Food*,*
* 

75
% 
(48
) 

Medicat
ion 

9% 
(5) 

Insect 
sting 

7% 
(4) 

Latex 6% 
(3) 

Birch 
pollen 

2% 
(1) 

Unident
ified 
causes*
* 

86
% 
(55
/64
) 

*12 peanut, 7 

Treatme
nt 
protocol 
and 
observati
on period 
not 
describe
d. 

3% 
(2/64) of 
cases 

After a 30-
minute and 
4-hour 
asymptomat
ic period 

No comparison 
made. 

Fun
ded 
with 
gran
t 
from 
UCB
, 
Belgi
um 
(glob
al 
biop
har
ma 
com
pany
) 

Purpose 
was to 
look at 
frequenc
y of 
anaphyla
xis and 
rate of 
biphasic 
reactions 
was also 
reported 
but there 
was no 
comparis
on with 
uniphasi
c 
reactions
. 
 
Not clear 
how long 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

aphic 
charact
eristics 
of 
these 
patients
, 
clinical 
course 
and 
triggers
, its 
therape
utic 
approa
ch and 
the 
coexist
ence of 
allergic 
sympto
ms and 
asthma

 
Age: 6 months 
to 14.8 years 
(mean and 
median: 6.9 
years) 
 
66.7% (32/48) 
with history of 
atopic disease 
 
45.8% (22/48) 
were known to 
have asthma 

s–not 
defined 

egg, 7 nut, 4 
cow‘s milk, 3 
kiwi, 2 apple, 1 
in each of 
wheat, lupine, 
fish, shellfish, 3 
food additives 
**of those with 
no identified 
trigger, 6 had 
onset within 
minutes after 
ingestion of food 
but ingredients 
could not be 
fully identified 
(these have 
been included in 
‗food‘ category) 
 
All causes had 
been confirmed 
with skin prick 

patients 
were 
followed-
up and if 
some 
could 
have 
develope
d a 
biphasic 
reaction 
and 
presente
d 
elsewher
e. 
 
Authors 
suggeste
d low 
rate of 
biphasic 
reactions 



 

Anaphylaxis: NICE clinical guideline DRAFT appendix E August 2011      Page 35 of 109 

Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

. 
(not 
explicitl
y about 
biphasi
c 
anaphyl
axis) 

test, CAP-
system test or 
provocation test. 
 
Total duration of 
symptoms until 
complete 
recovery from 
20 minutes to 
120 hours 
 
Treatments 
received: 

Antihist
amine 

72
% 
(41
) 

Cortico
steroids 

46
% 
(26
) 

Beta-2 
mimetic

25
% 

compare
d to 
other 
studies 
could be 
because 
it may be 
lower in 
children 
or 
because 
of the 
use of 
corticost
eroids in 
these 
patients 
but were 
unable to 
make 
conclusio
ns. 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

s (14
) 

Adrenal
ine  

19
% 
(11
) 

Paracet
amol  

1 

None  3 
 

Dou
glas 
(199
4) 
 
USA 

Retrosp
ective 
case 
series 
 
Purpos
e to 
determi
ne 
inciden
ce of 
systemi
c 

94 
 

Ou
tpa
tie
nt: 
35 
(44 
rea
ctio
ns) 
(of 
80

Outpatient: 
patients who, 
during the 30-
minute waiting 
period in the 
clinic, had 
experienced 
symptoms and 
signs 
consistent with 
anaphylaxis 
(between 1988 
and 1991) 

Anaphylax
is– 
occurrenc
e of one or 
more of 
the 
following: 
generalise
d urticaria 
or rash, 
laryngeal 
oedema 
with 

Outpatient 
causes: 

 
B

ip
h
a

s
ic

 
U

n
ip

h

a
s
ic

 

Poll
en/
dus
t/m
oul
d/m
ites 

2 28 

Cat - 2 

Outpatie
nt 
treatmen
t–either 
adrenerg
ic 
receptor 
agonist 
(subcuta
neous 
epinephri
ne or 
inhaled 

Outpatie
nt: 
5% 
(2/44) of 
reactions 
 
Inpatient: 
7% 
(4/59) of 
patients   
 
 

Outpatient: 
22-24 hours 
and 6-8 
hours 
 
Inpatient: 1, 
24, 24 and 
72 hours 
 
Of the 4 in 
the inpatient 
study 
group, 2 

Authors state that 
there were no 
distinguishing 
features between 
those with or without 
biphasic reactions. 
This includes the 
presence of 
hypotension or any 
other single sign of 
symptoms in the 
initial phase, such as 
urticaria. 

Not 
repo
rted 

Anaphyla
xis 
definition 
only 
required 
one 
system 
to be 
affected. 
 
Authors 
noted 
that 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

biphasi
c 
anaphyl
actic 
reactio
ns in 
both 
out and 
inpatien
ts 

0 
tre
ate
d 

wit
h 

81,
00
0 

alle
rgy 
inje
ctio
ns 
ov
er 
3 
ye
ars
) 
 

Inp
ati

Gender:  
34% (12/35) 
male, 66% 
(23/35) female 
Mean age: 36 
y (7 to 69) 
 
 
Inpatient: 
patients 
admitted to 
medical ward 
or intensive 
care unit 
(Madigan 
Army Medical 
Centre) with 
diagnosis of 
systematic 
anaphylaxis 
(1986 to 1992) 
Gender:  
71% (42/59) 

symptoms 
referable 
to this 
area such 
as throat 
tightness, 
hoarsenes
s, 
dysphagia
, 
dysarthria, 
wheezing, 
tightness, 
shortness 
of breath, 
sensation 
of 
impending 
doom, 
hypotensi
on or 
cardiac or 
respiratory 

Ve
no
m* 

- 3 

*1 yellow jacket, 
1 white face 
hornet, 1 wasp 
or mixed vespid 
 
Inpatient 
causes: 

 

B
ip

h
a

s
ic

 
U

n
ip

h

a
s
ic

 
Amo
xicilli
n 

2 1 

Peni
cillin 

- 2 

Ampi
cillin 

- 1 

Othe
r 

- 1
4 

Alupent 
or 
Proventil 
via 
nebulizer
), H1 
receptor 
antagoni
st (oral 
diphenhy
dramine, 
terfenadi
ne or 
hydroxyz
ine) or 
both as 
indicated 
(none 
had 
glucocort
icosteroi
ds either 
during or 

had 
biphasic 
reactions of 
greater 
severity 
than in the 
initial phase 
(the other 2 
were of 
similar or 
less 
severity – 
only 
urticaria). 
 
Of the 2 in 
the 
outpatient 
group, the 
biphasic 
symptoms 
were similar 
to the index 

 
In the inpatient 
study, the absence 
of hypotension or 
severe upper or 
lower respiratory 
tract obstruction did 
seem to distinguish 
those who did not 
have a late-phase 
reaction or biphasic 
pattern. 
 
See also 
‗characteristics of 
reaction‘. 
 
Age: 

Set
ting 

B
ip

h
a

s
ic

 

U
n

ip
h

a
s
ic

 

Out 39 7 to 

reported 
rate of 
biphasic 
reactions 
is lower 
than in 
other 
publicati
ons. 
They 
could not 
determin
e why 
but 
suggeste
d that, in 
the 
inpatient 
group, 
early 
interventi
on with 
glucocort
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

ent
s: 
59 
inp
ati
ent 

male 
29% (17/59) 
female 
Mean age:35 y 
(6 months to 
81 y) 

arrest 
after 
antigen 
exposure 
of any 
type 
(except in 
cases that 
were 
determine
d to be 
idiopathic)
. 
 
Biphasic 
reactions– 
occurred 
without 
repeat 
exposure 
to inciting 
antigen 
(not 

drug
s1 

Vacc
ine 

- 2 

Pean
uts/p
eanu
t 
butte
r 

- 3 

Shri
mp/c
rab 

2 42 

Fish - 2 

Chic
ken 

- 22 

Egg - 1 

Radi
ocon
trast 
medi
a 

- 1 

after the 
initial 
episode). 
 
Outpatie
nt 
observati
on– all 
were 
discharg
ed after 
resolutio
n of 
signs 
and 
symptom
s but 
were 
instructe
d to 
return to 
either the 
clinic or 

reaction 
(urticaria for 
both in one 
patient and 
urticaria/an
gioedema 
followed by 
angioedem
a and 
rhinitis in 
the other)  

pati
ent 

an
d 7 
ye
ars 

69 
year
s 

Inp
atie
nt 

20, 
52, 
64, 
77 
ye
ars 

6 
mont
hs to 
81 
year
s 

 

icosteroi
ds may 
have 
played a 
role (but 
noted the 
opposing 
findings 
by Stark 
et al 
[1986]).  
 
Outpatie
nt 
observati
on period 
(12 or 24 
hours) 
may not 
be long 
enough 
to detect 
biphasic 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

otherwise 
defined).  

Skin 
test 

- 1 

Hym
enop
tera 
sting 

- 3 

Exer
cise 

- 5 

Idiop
athic 

- 1
2 

1Codeine, 
aspirin, 
ibuprofen, 
tolmetin, 
captopril, 
lisinopril, or 
septra 2in one 
patient, the 
agent was either 
shrimp or 
chicken 
 
There were no 

hospital 
emergen
cy room 
if 
symptom
s 
recurred. 
Repeat 
history 
and 
physical 
examinat
ion by an 
allergist 
or 
telephon
e contact 
by the 
clinic 
registere
d nurse 
occurred 
within 12 

reactions 
(in 
patient 
observati
on period 
not 
describe
d). 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

deaths. to 24 
hours & 
detailed 
status 
was 
taken for 
the 
period 12 
to 24 
hours 
after 
initial 
episode. 
 
Inpatient 
treatmen
t–
adrenerg
ic 
receptor 
agonist 
(subcuta
neous 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

epinephri
ne or 
inhaled 
β-
receptor 
agent), 
H1 
and/or 
H2 
receptor 
antagoni
st, 
intraveno
us fluids, 
or 
glucocort
icosteroi
ds at the 
discretio
n of the 
patient. 
(observat
ion 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

period 
for 
inpatient 
group 
not 
describe
d) 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Ellis 
(200
7) 
 
Can
ada 

Prospe
ctive 
cohort 
 
The 
objectiv
e was 
to 
determi
ne the 
inciden
ce, 
predict
ors and 
charact
eristics 
of 
biphasi
c 
anaphyl
actic 
reactio
ns. 

13
4 
(F
U 

onl
y 

obt
ain
ed 
for 
10
3) 

All patients 
with 
emergency 
department 
visits and all 
inpatients with 
a diagnosis of 
‗allergic 
reaction‘ or 
‗anaphylaxis‘ 
during 3 year 
period at a 
tertiary centre 
(1999–2001). 
 
Patients were 
contacted 
within 72 hours 
to establish 
symptoms and 
determine if 
they had 
biphasic 

Anaphylax
is (as per 
Canadian 
Pediatric 
Surveillan
ce 
Program)–
―severe 
allergic 
reaction to 
any 
stimulus, 
having 
sudden 
onset and 
generally 
lasting 
less than 
24 hours; 
a disorder 
involving 
at least 
two body 

Causes: 

% 
Nu
mb
er  

Bip
ha
sic  
(n= 
20) 

Uni
ph
asi
c 
(n= 
83) 

Hy
me
nop
ter
a 

22
% 
(18
) 

22
% 
(30
) 

Food: 

Pe
anu
t  

11
% 
(9) 

8% 
(11
) 

Oth
er 
nut
s 

8% 
(7) 

8% 
(11
) 

Se
afo

7% 
(6) 

9% 
(12

Patients 
were 
contacte
d after 
72 hours 
after the 
ED visit 
to see if 
biphasic 
reaction 
occurred. 
 
Average 
duration 
of ED 
observati
on time 
was 3.8 
hours. 
 
(Treatme
nt 
protocol 

19.4% 
(20/103) 
of those 
available 
for 
follow-up 
(FU) had 
biphasic 
activity. 
 
55% 
were 
clinically 
similar to 
the initial 
reaction, 
35% 
were 
milder, 
40% 
involved 
life-
threateni

Average 10 
hours after 
initial 
reaction, 
range: 2 to 
38 hours, 
but 40% (8) 
occurred 
more than 
10 hours 
later. 
20% (4) 
occurred 
after 20 h 
(most within 
22 h, but 
one at 38h) 
 
All cases 
were 
carefully 
checked to 
ensure no 

Comparisons: (for 
difference in causes 
see ‗characteristics 
of reaction‘) 

 Bip
ha
sic  
(n= 
20) 

Uni
ph
asi
c 
(n= 
83) P

 v
a

lu
e
 

Me
dia
n 
age 

25 33 0.0
9 

Pa
edi
atri
c (< 
13 
yea
rs) 

15
% 
(3) 

8% 
(7) 

0.4
0 

Fe
mal

45
% 

47
% 

0.8
1 

Not 
repo
rted 

In those 
with late 
biphasic 
reactions 
(after 9 
hours), a 
longer 
time to 
resolutio
n of 
initial 
symptom
s was 
the only 
predictor 
of a late 
reaction 
(193 
minutes 
compare
d with 
112 
minutes 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

activity. 
 
Median age: 
33 y (11 
months to 79 
years) 
Gender:  
54% (56/103) 
male 
47% (48/103) 
female 
 

systems, 
with 
multiple 
symptoms 
such as 
hives, 
flushing, 
angioede
ma, 
stridor, 
wheezing, 
shortness 
of breath, 
vomiting, 
diarrhoea 
or shock‖. 
 
Biphasic 
reaction–
the 
reaction 
had to 
meet the 

od  ) 

Mil
k 

2% 
(2) 

2% 
(3) 

Oth
er 

4% 
(3) 

6% 
(8) 

Tot
al 

35
% 
(29
) 

38
% 
(51
) 

Medication: 

Pe
nicil
lin 
deri
vati
ves 

1%  
(1) 

2% 
(3) 

Oth
er 
anti
biot
ics 

5% 
(4) 

3% 
(4) 

NS 5% 4% 

not 
reported) 

ng 
manifest
ations 
(i.e.. 
hypotens
ion, 
throat or 
tongue 
swelling; 
usually 
these 
were 
also 
present 
in the 
initial 
reaction), 
20% 
required 
more 
aggressi
ve 
therapy 

further 
antigen 
exposure 
caused 2nd 
reaction 
(ex. food 
cases with 
2nd reaction 
occurring > 
20 hours 
later to 
exclude 
secondary 
antigen 
absorption). 
However, 
for the 
reaction 
that 
occurred at 
38h, it was 
not possible 
to 

es (9) (39
) 

Pri
or 
ana
phy
laxi
s 

35
% 
(7) 

47
% 
(39
) 

0.5
6 

Pri
or 
ast
hm
a 

40
% 
(8) 

36
% 
(30
) 

0.9
0 

Me
dia
n 
tim
e to 
sy
mpt
om 
ons
et 

15 15 0.9
0 

for 
uniphasi
c 
reactions
, p = 
0.006). 
 
No 
biphasic 
reactions 
occurred 
in 
patients 
who 
responde
d 
complete
ly to 
treatmen
t in less 
than half 
hour.  
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

same 
definition 
as above 
without 
further 
antigen 
exposure 
(recurrenc
e of 
urticaria or 
another 
rash alone 
were 
excluded) 

AID
s 

(4) (5) 

Im
mu
not
her
apy 

1% 
(1) 

3% 
(4) 

Oth
er 

6% 
(5) 

5% 
(6) 

Tot
al 

18
% 
(15
) 

16
% 
(22
) 

Unknown/idiop
athic: 

Un
kno
wn 

15
% 
(12
) 

14
% 
(19
) 

Idio
pat
hic 

7% 
(6) 

5% 
(7) 

to 
resolve 
symptom
s. 
 
Urticaria 
occurred 
in all 
biphasic 
reactions 
but was 
not 
always 
present 
in the 
initial 
reaction. 
 
 

determine 
cause and 
rule out 
repeated 
exposure. 

Β-
ago
nist 
use 

10
% 
(2) 

28
% 
(23
) 

0.1
5 

Epi
nep
hrin
e 
use 

55
% 
(11
) 

82
% 
(68
) 

0.1
3 

Tot
al/
me
dia
n 
epi
nep
hrin
e 

0.3
0 
mg
/ 
0.2
1m
g 

0.3
9 
mg 
/ 
0.3
2 
mg 

0.0
48 

Cor
tico
ster
oid 
use 

35
% 
(7) 

55
% 
(46
) 

0.0
7 

All 14 
patients 
with 
symptom 
resolutio
n within 
30 
minutes 
were 
treated 
with 
epinephri
ne 
(100% vs 
73%, p = 
0.03). 
They 
were 
also 
more 
likely to 
have had 
a history 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Tot
al 

21
% 
(18
) 

19
% 
(26
) 

(occurrence 
rates between 
different 
antigens not 
significantly 
different 
between 
uniphasic and 
biphasic 
reactions, p > 
0.25) 

Me
an 
pre
dni
son
e 
dos
e 

31
mg 

63 
mg 

0.0
6 

H1-
ant
ago
nist 
use 

95
% 
(19
) 

95
%(
7

) 

> 
0.9
9 

H2 

ant
ago
nist 
use 

20
% 
(4) 

30
% 
(25
) 

0.4
2 

Tim
e to 
res
olut
ion 

13
3 
mi
n 

11
2 
mi
n 

0.0
3 

of 
anaphyla
xis than 
biphasic 
reactors 
(57% vs 
26%), 
and were 
slightly 
younger 
(median 
22 vs 25 
years) 
but these 
were not 
statistical
ly 
significan
tly 
different. 
They 
were 
significan
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

of 
initi
al 
sy
mpt
om
s 

(medical records of 
those lost to FU did 
not reveal any 
ostensible 
differences in age).  

tly 
younger 
than the 
others 
with 
uniphasi
c 
reactions 
(median 
22 vs 35 
years, p 
= 0.03). 
 
Higher 
rate of 
biphasic 
reactions 
could be 
due to 
prospecti
ve nature 
(with 
retrospec
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

tive 
designs 
not 
capturing 
all 
reactions
); timing 
suggests 
previousl
y 
recomme
nder 1-8 
hours is 
not 
sufficient
. 

Järv
inen 
(200
9) 
 
USA 
 

Retrosp
ective 
case 
series 
 
Objecti
ve: to 

50 Children with 
positive oral 

food 
challenges to 

diagnose 
allergy who 

had reactions 

Anaphylax
is–serious 
allergic 
reaction 
that is 
rapid in 
onset 

Causes: 

 

N
o

. 

o
f 

p
a
ti
e

n
ts

 

Egg 15 

Milk 14 

Patients 
observed 
for 4 
hours 
after 
reaction. 
 

2% 
(1/50) 

1 hour No comparison 
made. 

One 
auth
or is 
a 
cons
ultan
t and 

Patients 
only 
followed 
up for 4 
hours 
and they 
could 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

 determi
ne the 
prevale
nce 
and risk 
factors 
of 
reactio
ns 
requirin
g 
epinep
hrine 
and the 
rate of 
biphasi
c 
reactio
ns 
during 
oral 
food 
challen

requiring 
epinephrine. 

 
34% 

(436/1273) of 
oral food 

challenges 
resulted in a 
reaction with 
11% (50/436) 

requiring 
epinephrine 

 
Reactions 
requiring 

epinephrine 
occurred in 

older children 
(median 7.9 vs 
5.8 years, p < 

0.001) and 
were most 

often caused 

(within 
minutes to 
several 
hours after 
food 
ingestion) 
and 
affecting 
at least 2 
major 
organ 
systems; 
all 
required 
epinephrin
e 
 
Biphasic–
recurrence 
of 
symptoms 
after 
resolution 

Peanut 10 

Tree 
nuts 

4 

Soy 3 

Wheat 3 

Fish 1 

 
Median time of 
onset of reaction 
from last dose of 
food challenge: 
5 minutes 
(range 1-60) 
 
None were life-
threatening 
respiratory or 
cardiovascular 
compromise. 
 
Treatment: 
2 doses of 

Patients 
were 
treated 
with 
epinephri
ne if 
signs of 
a 
reaction. 
 

shar
ehol
der 
for 
Aller
tein 
Phar
mac
eutic
als 
and 
is 
45% 
own
er of 
Herb
al 
Spri
ngs, 
LLC. 

have 
develope
d a 
biphasic 
reaction 
beyond 
this 
period 
(so the 
rate may 
be an 
underesti
mate). 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

ges in 
children  

by peanuts (p 
= 0.006) 

 
Children with 

positive 
challenges 

ranged from 
1.25 to 18 

years (median 
6 years) 

 
Gender: 60% 

(30) male, 
40% (20) 
female 

of the 
initial 
event in 1 
to 78 
hours 

epinephrine 
were required in 
3 patients 
reacting to 
wheat, cow‘s 
milk, and 
pistachio. 

 Epi
ne
phr
ine 
(n 
= 
50) 

No 
epi
ne
phr
ine 
(n=
38
6) 

Ant
ihis
tam
ine 

98
% 
(49
) 

80
% 
(30
9) 

Ste
roid
s 

58
% 
(29
) 

5% 
(21
) 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Alb
ute
rol 
neb
uliz
atio
n 

14
% 
(7) 

<1
% 
(3) 

IV 
flui
ds 

8% 
(4) 

<3
% 
(10
) 

Ox
yge
n 

4% 
(2) 

0% 

 

Jira
pon
gsa
nan
uruk 
(200
7) 
 
Thai

Retrosp
ective 
case 
series 
 
Objecti
ve: to 
describ
e the 

10
1 

All inpatient 
department 

admissions for 
5 years (1999–

2004). 
ICD-10 codes: 

T78.0 
(anaphylactic 
shock due to 

Anaphylax
is–severe, 
life-
threatenin
g 
generalise
d or 
systemic 
hypersens

Causes: 

 

N
o

. 

o
f 

p
a
ti
e

n
ts

 

Unident
ified 
causes 

15 

Drugs 

Treatme
nt 
protocol 
and 
observati
on period 
not 
describe
d.  

7% (4) of 
children 
and 2% 
(1) of 
adults 

No more 
details 
provided 

No comparison 
made. 

Not 
repo
rted 

Not clear 
how long 
patients 
were 
followed-
up and if 
some 
could 
have 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

land clinical 
charact
eristics 
of 
patient 
with 
anaphyl
axis 
admitte
d to 
Siriraj 
Hospita
l 

adverse food 
reaction), 

T78.2 
(anaphylactic 

shock, 
unspecified), 

T78.3 
(angioneurotic 

oedema, 
laryngeal 
oedema, 
Quincke 
oedema, 
urticaria-

larynx), T80.5 
(anaphylactic 
shock due to 
serum), T88.6 
(anaphylactic 
shock due to 

adverse effect 
of correct drug 
of medicament 

itivity 
reaction 
as 
suggested 
by the 
World 
Allergy 
Organisati
on. In 
order to 
be 
considere
d 
anaphylaxi
s, one of 
the 
symptom 
of 
generalise
d mediator 
release 
such as 
flushing, 

Antibioti
cs 

21 

Radioc
ontrast 
media 

7 

Allerge
n 
immuno
therapy 

7 

Chemot
herapy 

5 

NSAIDs 4 

IV 
immuno
globulin
/hydroc
hlorothi
azide/1
0% 
Cocain
e/Iron-
sucrose

1 
ea
ch 

 
 
 

develope
d a 
biphasic 
reaction 
and 
presente
d 
elsewher
e. 
 
ICD 
codes 
identified 
228 
records; 
2 authors 
selected 
101 that 
met 
definition 
of 
anaphyla
xis. 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

properly 
administered), 
T63.2 (venom 
of scorpion), 

T63.4 (venom 
of other 

arthropods, 
insect bit or 

sting, 
venomous), 

T38.3 
(angioedema), 
L50.0 (allergic 

urticaria), 
L50.9 (urticaria 
unspecified), 

J38.4 (oedema 
of larynx 
exclude 

laryngitis, 
croup), J46 

and R11 
(asthma and 

pruritis or 
paraesthe
sia of the 
lips, axilla, 
hands, or 
feet; 
general 
pruritis, 
urticaria or 
angioede
ma, lip 
tingling or 
paraesthe
sia, and 
conjunctivi
tis or 
chemosis 
AND at 
least one 
of:  
1) oral and 
gastrointe
stinal 

/amifost
ine, 
unidenti
fied 
drugs  

Total: 51 

Food 

Seafoo
d 

11 

Wheat  2 

Wheat-
depend
ent 
exercis
e 

1 

Milk 1 

Fried 
insects/
freshwa
ter 
prawn/fr
eshwat

1 
ea
ch 

 
Significa
ntly more 
male 
paediatri
c 
patients 
experien
ced 
anaphyla
xis than 
female 
paediatri
c 
patients; 
while 
significan
tly more 
female 
adults 
experien
ced 
anaphyla
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

vomiting), J46 
and R55 

(asthma and 
syncope), 

R06.2 and R11 
(wheezing and 

vomiting), 
R06.2 and 

T38.3 
(wheezing and 
angioedema), 
J46 and T38.3 
(asthma and 
angioedema) 

 
Mean age: 

23.7 years (SD 
21.8, range:2.8 
months to 81.3 

years) 
54 were 

paediatric (≤ 
16 years), 47 

system 
(oral 
mucosal 
pruritus; 
intraoral 
angioede
ma or 
buccal 
mucosa, 
tongue, 
palate, or 
oropharyn
x; nausea, 
emesis, 
dysphagia
, 
abdominal 
cramps, or 
diarrhoea,  
2) 
respiratory 
system: 
rhinitis, 

er 
fished 
bread/fr
eshwat
er fish 
maw 

Unident
ified 
food 

5 

Total: 24 

Insect 
sting/bite 

Fire ant 6 

Wasp 3 

Centipe
de/rasp 

1 
ea
ch 

 
Treatments 
received: 

Antihist
amine 

93 

xis than 
male 
adult 
patients.  
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

were adult 
 

Gender: 
5% (53) male, 

48% (48) 
female 

 
Gender of 
paediatric 

patients: 37 
male, 17 
female 

 
Gender of 
adults: 16 
male, 31 
female  

stridor, 
cough, 
hoarsenes
s, 
aphonia, 
tightness 
in the 
throat, 
dyspnoea, 
wheezing, 
hypophary
ngeal or 
pharyngea
l oedema, 
or 
cyanosis 
or  
3) 
cardiovasc
ular 
system: 
chest 
pain, 

Cortico
steroids 

83 

IV fluid 81 

Epinep
hrine 

78 

Inhaled 
β2-
agonist 

39 

Dopami
ne 

9 

O2 

therapy 
5 

Sodium 
bicarbo
nate 

1 

 



 

Anaphylaxis: NICE clinical guideline DRAFT appendix E August 2011      Page 56 of 109 

Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

arrhythmia
, 
hypotensi
on, 
presyncop
e, 
syncope, 
tachycardi
a, 
bradycardi
a, 
orthostasi
s, seizures 
or shock 
 
Biphasic 
anaphylaxi
s–not 
defined 

Lee 
(200
0) 
 

Retrosp
ective 
case 
series 

10
8 

epi
so

All children 
admitted to 
children‘s 
hospital 

Anaphylax
is–acute 
allergic 
reaction 

Causes: Patients 
were 
observed 
if they 

6% 
(6/105) 
(95% 
confiden

Resolution 
of 
symptoms 
to onset of 

Comparison: 

 Bip
has
ic 

Unip
hasi
c 

Not 
repo
rted 

Only 
patients 
hospitalis
ed for 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

USA  
Objecti
ve: 1 – 
determi
ne 
inciden
ce of 
biphasi
c 
reactio
n in 
children 
with 
anaphyl
axis, 2 
– 
establis
h risk 
factors, 
3 – 
assess 
utility of 
inpatien

de
s in 
10
6 

pat
ien
ts 
 

but 
onl
y 

77
% 
(83
) 

co
nsi
der
ed 
ser
iou
s 

(se

inpatient 
service 
between 1985 
and 1999 with 
acute 
anaphylaxis. 
 
Medical 
records 
searched by 
ICD-9 
classifications: 
1) 995.0-995.3 
(anaphylactic 
shock, 
angioneurotic 
oedema, 
unspecified 
adverse effect 
of drug, 
medicinal, 
biological 
substance, or 

with 
involveme
nt of at 
least 2 
body 
systems: 
dermatolo
gic, 
neurologic
, 
gastrointe
stinal, 
respiratory
, 
cardiovasc
ular 
(chronic 
idiopathic 
cases and 
anaphylaxi
s that 
developed 
during 

 

B
ip

h
a

s
ic

 
U

n
ip

h

a
s
ic

 

Foo
d 

21 491 

Me
dic
atio
ns 

22 22 

Ins
ect 
bite 

2 10 

Im
mu
not
her
apy 

- 3 

Im
mu
niz
atio
n 

- 1 

had 
significan
t 
biphasic 
reaction 
within 24 
hours of 
admissio
n.  
 
Of all 
patients, 
mean 
length of 
hospitalis
ation 
was 24 
hours 
(median 
19). 

ce 
interval 
[CI]: 2, 
12) 
 
3% 
(3/105) 
were 
consider
ed 
significan
t (95% CI 
0.6, 8). 

biphasic 
reaction: 
from 1.3 
hours to 
28.4 hours 
(all but one 
had 
occurred 
within 12 
hours). 
 
The same 
organ 
systems 
were 
involved. 
One patient 
experienced 
more 
serious 
respiratory 
symptoms 
in the 

(n=
6) 

(n=9
9) 

Male 
gende
r 

50
% 
(3) 

64% 
(63) 

Mean 
age 
(y) 

8.0 8.6 

Oral 
ingest
ion of 
trigge
r 

67
% 
(4) 

60% 
(59) 

Epine
phrine 
given 
initiall
y 

100
% 

91% 
(90) 

Media
n time 
to 
initial 

190 48 

anaphyla
xis so 
may not 
be 
represen
tative of 
all those 
with 
anaphyla
xis or 
biphasic 
reactions 
compare
d to 
those 
presentin
g to an 
ED. 
 
24 hours 
may not 
be 
sufficient 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

ts 
observ
ation 
for 
patients 
with 
appear 
to have 
resolve
d 
anaphyl
axis 

e 
def
initi
on
s 

col
um
n) 

allergy 
unspecified) 
2) 995.6-
995.69 (due to 
adverse food 
reaction) 
3) 999.4 (due 
to serum) 
 
62% (66) male 
40% (42) 
female 
 
Median age: 8 
years (range 6 
months to 21 
years) 

64% (69) had 
positive atopic 
history for 
asthma, 
eczema, or 

hospitalisa
tion for 
another 
condition 
excluded). 
 
Biphasic 
reactions–
worsening 
of 
symptoms 
requiring 
new 
therapy 
after 
resolution 
of 
anaphylaxi
s (defined 
as 
cessation 
of all 
symptoms 

Co
ntra
st 
dye 

- 1 

Un
kno
wn 

- 16 

1 14 tree nut, 12 
peanuts, 8 
seafood, 3 fruit, 
2 eggs, 2 seeds, 
(biphasic: nut 
and fish), 3 

dicloxacillin, 
trimethoprim-
sulfamethoxazol
e 
(of those with 
identified trigger, 
33% [30/92] with 
prior history of 
allergy to the 
same trigger). 

second 
reaction 
and also 
experienced 
new onset 
stridor. 

dose 
of 
epine
phrine 
(min)* 

Steroi
ds 
given 
initiall
y 

84
% 
(5) 

85% 
(84) 

*p = 0.03 (Mann-
Whitney U test) 
 
No difference in 
serious respiratory 
or cardiovascular 
symptoms in initial 
reaction and no 
significant 
differences in the 
type of allergenic 
trigger. 

period to 
detect a 
biphasic 
reaction. 
One 
patient 
had a 
reaction 
beyond 
the 24 
hours 
they 
were 
observed
. 
 
Unclear 
how long 
patients 
without a 
significan
t reaction 
were 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

allergic rhinitis 

 

requiring 
no therapy 
for at least 
1 hour). 
 
Significant 
biphasic 
reactions–
requiring 
oxygen, 
vasopress
ors, 
intubation, 
subcutane
ous 
epinephrin
e, 
unschedul
ed 
bronchodil
ator 
treatments 

Route: 

 

T
o
ta

l 

Oral 6
5 

Subcutan
eous 

1
8 

Intraveno
us  

8 

Inhaled  2 

Unknown 1
5 

 
2% (2/108) were 
fatal 
 
Time from 
exposure to 
allergen to onset 
of symptoms 
(available in 76 

observed 
so 
unable to 
tell if 
observed 
sufficientl
y to 
detect a 
biphasic 
reaction. 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

patients): mean 
31 ± 71 minutes 
(from < 1 minute 
to 9.7 hours), 
median 10 
minutes. 
 
Time from onset 
of symptoms to 
first 
administration of 
subcutaneous 
epinephrine: 
mean 113 ± 176 
minutes (from < 
1 minute to 17.4 
hours), median 
50 minutes. 

Meh
r 
(200
9) 
 

Retrosp
ective 
case 
series 
 

14
5 

epi
so
de

Children 
presenting with 
anaphylaxis to 
a major 
paediatric 

Anaphylax
is–multi-
system 
allergic 
reaction 

Causes: Treatme
nt 
protocol 
not 
describe

11% 
(12/109) 
Of these 
only 5 
(4.6% of 

Median time 
from onset 
of original 
reaction to 
onset of 

Comparison of 
patient 
characteristics: 

 Bip
has

Unip
hasi

Non
e 
decl
ared 

Not clear 
how long 
patients 
were 
followed-
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Aust
ralia  

Objecti
ve was 
to 
determi
ne 
predicti
ve 
factors 
for 
biphasi
c 
reactio
ns in 
children 
present
ing with 
anaphyl
axis 

s in 
13
8 

chil
dre
n 

but 
10
4 
aft
er 

exc
lusi
on 
crit
eri
a 
ap
plie
d 

(se
e 

‗ad

emergency 
department 
and admitted 
for greater 
than 6 hours 
over 5 years 
(1998– 2003). 
 
Medical 
records 
searched 
using 
International 
Classification 
of Disease 
(ICD) version 
10 with 
Australian 
Modification 
codes: 
anaphylactic 
shock due to 
adverse food 

characteri
sed by 
one or 
more 
clinical 
features 
involving 
the 
respiratory 
and/or 
cardiovasc
ular 
system 
(CVS) 
associated 
with one 
or more 
clinical 
features 
involving 
the skin 
and/or 
gastrointe

 Bip
ha
sic  
(n= 
12) 

Uni
ph
asi
c 
(n= 
95) 

Foo
d 

75
% 
(9) 

83
% 
(79
) 

Dru
g 

8% 
(1) 

7% 
(7) 

Ins
ect 
bite 

0% 
(0) 

4% 
(4) 

Un
kno
wn 

17
% 
(2) 

5% 
(5) 

(none of these 
differences were 
statistically 
significant) 

d.  
 
Patients 
included 
if they 
were 
admitted 
for at 
least 6 
hours but 
time 
period 
they 
were 
observed 
after this 
was not 
describe
d. 
 

all) were 
‗anaphyl
actic‘ 
and 7 
(6.4% of 
all) they 
were 
‗non-
anaphyla
ctic‘. 
 
The 
biphasic 
reaction 
was 
milder in 
58% 
(7/12), of 
similar 
severity 
in 33% 
(4/12) 
and 

biphasic 
reaction: 
8.8 hours 
(range: 1.3 
to 20.5) 
 

ic  
n=1
2 

c 
n=9
0 

Male 
gende
r 

67
% 
(8) 

59% 
(53) 

Media
n age 
at 
prese
ntatio
n (y) 

9.6 
(0.2
-
16.
7) 

2.4 
(0.2-
18.8
) 

Prese
nce of 
atopic 
disea
se 

58
% 
(7) 

58% 
(52) 

Asth
ma 

25
% 
(3) 

31% 
(28) 

Prior 
anaph

17
% 

11% 
(10) 

up and if 
some 
could 
have 
develope
d a 
biphasic 
reaction 
and 
presente
d 
elsewher
e. 
 
Exclusio
ns: 23 
episodes 
of 
patients 
observed 
for < 6 
hours 
(0.9 to 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

diti
on
al 
co
m

me
nts‘ 
col
um
n) 

reaction 
(T78.0), 
unspecified 
(T78.2), serum 
(T80.5), 
properly 
administered 
drugs (T88.6), 
allergy 
unspecified 
(T78.4) and 
other adverse 
food reactions 
not elsewhere 
classified 
(T78.1). 
 
Median age: 
2.5 years 
(range 0.2 to 
18.8) 
Gender: 60% 
(62) male, 

stinal tract 
(GIT) as 
described 
by the 
National 
Institute of 
Allergy 
and 
Infectious 
Disease/F
ood 
Allergy 
and 
Anaphylax
is Network 
consensus 
definitions. 
 
Biphasic – 
second 
reaction 
after initial 
recovery 

 
Route: 

 Bip
ha
sic  
(n= 
12) 

Uni
ph
asi
c 
(n= 
95) 

Ora
l 

75
% 
(9) 

86
% 
(82
) 

Su
bcu
tan
eou
s 

0% 
(0) 

4% 
(4) 

Intr
ave
nou
s/in
tra
mu

8% 
(1) 

4% 
(4) 

more 
severe in 
one case 
(9%).  
One had 
hypotens
ion 
requiring 
adrenalin
e 
infusion. 

ylaxis (2) 

Media
n time 
from 
expos
ure to 
anaph
ylaxis 
(min) 

10 
(2-
210
) 

10 
(1-
450) 

(none of these 
differences were 
statistically 
significant) 
 
Comparison of 
adrenaline use at 
initial reaction: 

 Bip
has
ic  
n=1
2 

Unip
hasi
c 
n=9
5 

4.4 
hours) 
and 
discharg
ed 
directly 
from the 
emergen
cy 
departm
ent, 13 
episodes 
because 
of daily 
use of 
chemoth
erapeutic 
or 
biological 
agents (n 
= 10), 
corticost
eroids (n 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

40% (42) 
female 
 
 

for at least 
1 hour 
during 
which 
there were 
no new 
treatments 
or 
symptoms 
or re-
exposure. 
 
Protracted 
– no initial 
recovery 
period 
 
Non-
anaphylac
tic allergic 
reaction–
characteri
sed by 

scu
lar  

To
pic
al 

0% 
(0) 

1% 
(1) 

Un
kno
wn 

17
% 
(2) 

4% 
(4) 

(none of these 
differences were 
statistically 
significant) 
 
There was one 
death in a 
patient with a 
protracted 
reaction. 

% 
admin
istere
d 

75
% 
(9) 

84% 
(80) 

Media
n time 
to first 
dose 
(min) 

28 
(3-
130
) 

40 
(1-
300) 

>1 
dose1 

58
% 
(7) 

22% 
(21) 

Route of 
administration: 

Paren
teral 

44
% 
(4 

75% 
(60) 

Nebul
ized 

11
% 
(1) 

6% 
(5) 

Paren
teral 

44
% 

15% 
(12) 

= 2), or 
antihista
mines (n 
= 1) 
 
Need for 
> 1 
adrenalin
e dose 
and / or 
fluid 
bolus 
during 
the initial 
reaction 
were 
calculate
d to be 
sensitive 
and 
moderat
ely 
specific 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

one or 
more 
symptoms 
or signs 
involving 
the skin 
and/or GIT 
without 
involveme
nt of either 
the CVS 
or 
respiratory 
systems 
(CVS- 
hypotensi
on, loss of 
impairmen
t of 
conscious 
state, pale 
and floppy 
presentati

and 
nebuli
zed2 

(4) 

Unkn
own 

0% 
(0) 

4% 
(3) 

Administration site: 

Royal 
Childr
en‘s 
Hospi
tal 
Emer
gency 
Depar
tment 

56
% 
(5) 

48% 
(38) 

Local 
emer
gency 
depar
tment 

33
% 
(3) 

16% 
(13) 

Gener
al 

11
% 

20% 
(16) 

predictor
s of a 
biphasic 
reaction 
(sensitivit
y 92%, 
95% CI 
62-
100%, 
specificit
y 76%, 
95% CI 
66-84%). 
Absence 
of either 
risk 
factor 
was 
strongly 
predictiv
e of the 
absence 
of a 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

on in an 
infant; 
respiratory
- difficulty 
or noisy 
breathing, 
swelling of 
the 
tongue, 
swelling or 
tightness 
of the 
throat, 
difficulty 
talking, 
hoarse 
voice, 
stridor, 
wheeze, 
persistent 
cough, 
tachypnoe
a; GIT-

practit
ioners 

(1) 

Paren
ts 

0% 
(0) 

8% 
(6) 

Ambu
lance 

0% 
(0) 

9% 
(7) 

1 p=0.01, 2 p = 0.05 
(all others not 
significantly 
different) 
Comparison of other 
therapies at initial 
reaction: 

 Bip
has
ic  
n=1
2 

Unip
hasi
c 
n=9
5 

IV 
fluid 
bolus* 

83
% 
(10
) 

79% 
(75) 

biphasic 
reaction 
(negative 
predictiv
e value: 
99%, 
95% CI 
93-
100%) 
while 
presence 
of either 
factor 
was 
poorly 
predictiv
e of a 
biphasic 
reaction 
(positive 
predictiv
e value: 
32%, 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

abdominal 
pain, 
vomiting, 
diarrhoea; 
skin-
angioede
ma, hives, 
urticaria, 
generalise
d pruritis, 
erythema). 

Media
n 
volum
e of  
fluid 
bolus 
(ml/kg
) 

20 
(8-
56) 

15 
(2-
33) 

Oxyg
en 
requir
ed 

50
% 
(6) 

31% 
(29) 

Intuba
ted 

8% 
(1) 

79% 
(75) 

*p = 0.01 (others not 
significant)  
There were also no 
significant 
differences in 
corticosteroid or 
antihistamine use or 
in the time to use of 
these drugs between 

95% CI 
17-51%). 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

groups. 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Poa
cha
nuk
oon 
(200
6) 
 
Thai
land 

Retrosp
ective 
case 
series 
 
Objecti
ve: 
estimat
e 
inciden
ce of 
anaphyl
axis in 
an 
emerge
ncy 
depart
ment 

64 
pat
ien
ts 
wit
h 
65 
an
ap
hyl
acti
c 

epi
so
de
s 

(22
3/1
00
00
0 
an
ap

Patients who 
attended 
emergency 
department at 
one hospital in 
Thailand 
during a one 
year period 
(2003–4) 
(based on 
ICD-9 and 
ICD-10 terms). 
 
53% (34) male 
47% (30) 
female 
 
Median 26 
years old 
(range: 1 
month to 65 
years) 
 

Anaphylax
is: 
presence 
of one 
symptom 
of 
generalise
d mediator 
release 
such as 
flushing; 
pruritis or 
paraesthe
sia of lips, 
axilla, 
hands, or 
feet; 
general 
pruritis; 
urticaria or 
angioede
ma; lip 
tingling; 

Causes: 

 

R
a

te
 

Food1 40
% 
(26
) 

Drugs 36
% 
(23
) 

Hymen
optera  

5% 
(3) 

Radioc
ontrast 
agent 

2% 
(1) 

Unknow
n 

17
% 
(11
) 

1 22 seafood, 3 

Treatme
nt 
protocol 
and 
observati
on period 
not 
describe
d.  
 

15% 
(8/52) of 
those 
with 
resolved 
initial 
anaphyla
ctic 
symptom
s 

Timing not 
reported. 
 
 
 

Comparison: 

 Bip
has
ic  
n=8 

Unip
hasi
c 
n=4
4 

Age 22,
6y 

28y 

Male 
sex 

50
% 
(4) 

55% 
(24) 

Atopy 50
% 
(4) 

50% 
(22) 

Shock 
in 
initial 
phase 

38
% 
(3) 

23% 
(10) 

Mean 
time 
after 
allerg

48 
min 

39 
min 

Tha
mma
sat 
Univ
ersit
y 
rese
arch 
fund. 

Not clear 
how long 
patients 
were 
followed-
up and if 
some 
could 
have 
develope
d a 
biphasic 
reaction 
and 
presente
d 
elsewher
e. 
 
Rate of 
those 
with 
biphasic 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

hyl
axi
s 

occ
urr
en
ce 
rat
e) 

55% (35) had 
atopy of 
allergic rhinitis, 
atopic 
dermatitis, 
asthma, 
urticaria or 
drug/food 
allergy. 
 
 

and 
conjunctivi
tis or 
chemosis 
INCLUDIN
G at least 
one 
symptom 
involving 
the oral 
and 
gastrointe
stinal, 
respiratory
, or 
cardiovasc
ular 
systems. 
 
Biphasic 
anaphylaxi
s–not 
defined 

cow milk, 1 
wheat 
2 8 NSAID, 9 
penicillin and 
others like anti-
tuberculosis 
drugs and 
muscle 
relaxants 
 
1 patient with 
history of 
cardiovascular 
disease died 
(1.6% death 
rate) 
 
89% (57) 
received 
epinephrine (40 
intramuscular, 
16 
subcutaneous, 1 

en 
expos
ure 

Epine
phrine 
use 

100
% 
(8) 

91% 
(40) 

Steroi
d use 

88
% 
(7) 

80% 
(35) 

Mean 
time 
to 
initial 
dose 
of 
epine
phrine 

263 
min 

82 
min 

All p > 0.05. 
 

reactions 
is in 
patients 
with 
resolved 
symptom
s from 
the initial 
episode. 
The 
reason 
why 
these 
patients‘ 
symptom
s were 
unresolv
ed was 
not 
stated 
(i.e.. if 
protracte
d 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

IV), 100% H1-
antagonists, 
61% (39) H2-
antagonists, 
77% (49) 
corticosteroids, 
23% (15) beta-
agonists. 

symptom
s). 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Sam
pso
n 
(199
2) 
 
USA 

Cross-
section
al study 
 
To 
identify 
reports 
of fatal 
or near-
fatal 
anaphyl
actic 
reactio
ns to 
food by 
children 
 
 

13 Children or 
adolescents 
with fatal or 
near-fatal 

anaphylactic 
reactions to 

foods identified 
from a review 
of emergency 
medical case 

reports, 
medical 
records, 

depositions by 
witnesses to 
the events, 

interviews with 
parents (and 

some 
patients). (in 3 
metropolitan 
areas over a 
period of 14 

Near-fatal 
reaction–
episode of 
anaphylaxi
s requiring 
admission 
to an 
intensive 
care unit 
for 
intubation, 
mechanic
al 
ventilation, 
and 
vasopress
or support.  
 
Severe 
symptoms
–obvious 
respiratory 
distress, 

Causes: 

 

N
u

m
b

e
r 

Peanut
s 

4 

Nuts 6 

Eggs  1 

Milk 2 

(all had known 
allergies) 
 
6 had symptoms 
within 3 to 30 
minutes but only 
two received 
epinephrine in 
the first hour. 
 
6 died 
 
Of those that 

Treatme
nt 
protocol 
and 
observati
on period 
not 
describe
d. 

3 
patients 
included 
had 
biphasic 
reactions 
(because 
of cross-
sectional  
design, 
this 
study 
does not 
give 
informati
on about 
the 
frequenc
y)  

1 to 2 hours 
symptom-
free period 

No comparison 
made. 

Not 
repo
rted 

Since the 
design of 
this 
study is 
cross-
sectional
, it does 
not give 
informati
on on the 
frequenc
y of 
biphasic 
reactions 
(the 
authors 
acknowle
dge this). 
 
Patients 
included 
have had 
very 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

months) 
 

Gender: 76% 
(10/13) female; 

23% (3/13) 
male 

 
Mean age: 12y 

(2 to 17) 

retractions
, 
wheezing, 
and in 
some 
cases, 
cyanosis 
or loss of 
conscious
ness 
 
Biphasic 
reaction–
not 
defined 

survived, all had 
symptoms within 
5 minutes of 
allergen 
ingestion and all 
but one received 
epinephrine 
within 30 
minutes. 
 
 

severe 
reactions 
(near-
fatal or 
fatal) so 
are a 
very 
specific 
subgroup 
of 
patients 
and do 
not 
represen
t all 
patients 
presentin
g with 
anaphyla
xis. 

Scra
nton 
(200

Prospe
ctive 
cohort 

60 
(55 
pat

Patients 
treated with 

epinephrine for 

Anaphylax
is–life-
threatenin

25% (15) 
occurred in 
children less 

Observat
ion for 1 
to 2 

23% 
(14/60) 
of 

Median time 
5.5 hours 
(range 2 to 

Comparison of 
patient and 
immunotherapy 

Not 
repo
rted 

Precise 
definition 
of 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

9) 
 
USA 

 
Objecti
ve: to 
determi
ne the 
inciden
ce, 
clinical 
charact
eristics, 
and risk 
factors 
for 
biphasi
c 
reactio
ns after 
allerge
n-
specific 
immun
otherap
y 

ien
ts) 
 
 

(of 
10,
93
2 
im
mu
not
her
ap
y 

inje
ctio
ns 
in 
33
0 

pat
ien
ts 

systemic 
reactions after 

allergen 
immunotherap

y (with 
aqueous 

extracts; either 
Hymenoptera 

or 
aeroallergens) 
at 2 hospitals 
in 14 month 

period (2006–
07). 

 
Mean age: 33 

years (range: 6 
to 76) 

 
Gender: 35% 

(19) male, 
65% (36) 
female 

g allergic 
reaction  
(symptom
s 
assessed 
with a 31-
symptom 
scoring 
system 
with 5 
main 
categories
: general, 
skin, 
gastrointe
stinal, 
respiratory
, 
cardiovasc
ular/neurol
ogic). 
 
Biphasic 

than 18 years 
old. 
 
63% (38) 
occurred during 
the build-up 
phase of 
immunotherapy. 
 
Time from 
allergen 
immunotherapy 
to initial 
systemic 
reaction was 25 
minutes (range: 
1-180) 
 
 

hours 
after last 
dose of 
epinephri
ne. 
Subjects 
then 
instructe
d to 
observe 
and 
record 
any 
clinical 
symptom
s during 
the next 
24 hours 
when 
they 
were 
telephon
ed and 

reactions 
 
(none 
occurred 
in 
children) 

24) 
 
Subjective 
severity of 
biphasic 
reaction 
was 10% or 
less in 64% 
(9) patients. 
93% (13/14) 
considered 
the severity 
to be 25% 
or less of 
their initial 
reaction. 
Total 
symptom 
score was 
significantly 
less during 
the biphasic 
reaction 

characteristics: 

 Bip
has
ic  
n=1
4 

Unip
hasi
c 
n=4
6 

Age1 41 
y 
±13 

30 y  
±16 

Male 
sex2 

1 18 

Build-
up 
phase 

9 29 

Immu
nothe
rapy 
durati
on 

2.3 
y 
±6.
0 

0.9 y 
±1.6 

Aeroa
llerge
n 

 33 

anaphyla
xis not 
reported 
(though 
all 
required 
epinephri
ne). 
 
24 hours 
may not 
be long 
enough 
to detect 
biphasic 
reactions
. 
 
At one 
site 1, 5 
were 
excluded 
because 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

at 
on
e 

site 
an
d 

12.
79
6 
in 
36
6 

pat
ien
ts 
at 
the 
oth
er 

site
) 

 
Immunotherap

y 
characteristics: 

 
62% were 

receiving 1:1 
vol/vol vial and 

13% 1:10 
vol/vol vial 
(average 

duration of 
immunotherap
y was 1.2 ± 3.2 

years) 
 

70% 
aeroallergen 

vs 30% venom 
 

Of all that 
received 

immunotherap

reaction–
any 
reaction 
occurring 
after 
discharge 
from the 
clinic up to 
24 hours 
after their 
initial 
symptoms 

results 
on the 
31-
symptom 
scoring 
system 
were 
recorded
. 
 
Treatme
nt 
protocol 
not 
reported. 

compared 
with initial 
symptom 
scores (1.3 
± 0.5 and 
4.1 ± 1.8, p 
< 0.001). 
 
Median 
duration of 
biphasic 
symptoms: 
53 minute 
(from 1-
480) and 
57% lasted 
≤1 hour. 
 
None of the 
biphasic 
reactions 
required 
epinephrine 

immu
nothe
rapy 

Curre
nt 
asthm
a 

 23 

Daily 
antihi
stami
ne 

11 30 

Prior 
syste
matic 
reacti
on to 
immu
nothe
rapy 

4 14 

Less 
than 
18 

0 15 

they did 
not 
require 
epinephri
ne and 
10 
because 
the site 
investiga
tor was 
not 
present 
when 
they 
were 
being 
treated. 
Site 2 
excluded 
4 
patients 
who did 
not 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

y at both sites, 
the rate of 
patients 
requiring 

epinephrine: 
Site 1 – 0.78% 
Hymenoptera, 

0.38% 
aeroallergens 

(p = 0.32) 
Site 2 – 0.91% 
Hymenoptera, 

0.23% 
aeroallergen (p 

< 0.0001). 
 
 

or required 
a trip to the 
emergency 
department. 
21% (3/14) 
took an 
additional 
oral 
antihistamin
e at the 
onset of 
biphasic 
symptoms, 
21% (3/14) 
used their 
β2-agonist 
rescue 
inhaler. 

years 
old3 

1 p = 0.01, 2p = 0.03, 
3p = 0.01 
Comparison of 
reaction and 
therapy: 

 Bip
has
ic  
n=1
4 

Unip
hasi
c 
n=4
6 

Symp
tom 
onset 
(min) 

17 
±14 

28 
±22 

Time 
to 
epine
phrine 
(min) 

8.2 
± 
12.
8 

8.5 ± 
13.8 

> 1 9 8 

require 
epinephri
ne. 
 
Sympto
ms in the 
biphasic 
reaction 
were not 
as 
severe 
and none 
required 
epinephri
ne.   
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

dose 
epine
phrine
* 

Oral 
antihi
stami
ne 

11 37 

Oral 
cortic
ostero
id 

1 6 

Albut
erol 
nebuli
zation 

2 10 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Time 
to 
>90% 
impro
veme
nt 
(min) 

20 
± 
10 

33 ± 
37 

*p = 0.001 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Smit 
(200
5) 
 
Hon
g 
Kon
g 

Retrosp
ective 
case 
series  
 
Objecti
ve to 
describ
e the 
epidemi
ology, 
clinical 
charact
eristics, 
and 
manag
ement 
of 
acute 
anaphyl
axis in 
a 
populati

28
2 
(9 
we
re 

exc
lud
ed 
– 
se
e 

‗ad
diti
on
al 
co
m

me
nts‘

) 

Patients 
presenting 

consecutively 
to the 

resuscitation 
room of a large 

Hong Kong 
emergency 
department 

with a 
diagnosis of 
anaphylaxis 
from 1999 to 

2003.  
 

Only those 
with 

hypotension, 
severe 

cutaneous 
manifestation, 
respiratory or 

airway 

Anaphylax
is–
included 
both 
anaphylac
tic (IgE-
mediated 
systematic 
immune 
response) 
and 
anaphylac
toid 
reaction 
(non-IgE-
mediated 
systemic 
immune 
response). 
 
Biphasic 
reaction-
any 

Causes: 

 Bip
ha
sic  
(n= 
15) 

Uni
ph
asi
c 
(n= 
26
7) 

Se
afo
od 

33
% 
(5) 

31
% 
(84
) 

Oth
er 
foo
d 

0% 
(0) 

13
% 
(36
) 

Dru
gs* 

26
% 
(4) 

37
% 
(98
) 

Ins
ect 

7% 
(1) 

6% 
(17

Median 
time 
spent in 
the 
observati
on ward 
was 10.6 
hours 
(observat
ion 
protocol: 
patients 
were 
admitted 
into the 
ED 
observati
on ward 
if the 
specialist 
emergen
cy 
physician 

5.3% 
(15/282) 
 
 

Mean time 
from 
treatment to 
onset of 
biphasic 
reaction: 8 
hours 
(range 1 to 
23) (9 
occurred 
more than 
8h after 
initial 
presentatio
n and 6 of 
these 8h 
after initial 
treatment). 
 
3 were 
paediatric 
patients (< 
15 years) 

Comparison of 
patient 
characteristics & of 
first reaction: 

 Bip
has
ic  
(n= 
15) 

Unip
hasi
c 
(n= 
267) 

Age 33y 
(IQ
R 
19-
41.
3) 

28y 
(IQR 
19-
44) 

Male 
sex 

67
% 
(10
) 

59% 
(157
) 

Time 
from 
onset 
to 

3 h 
(IQ
R 
2.0-

1.0 h 
(IQR 
0.7-
3.0) 

Not 
repo
rted 

Authors 
confirme
d (with 
Hong 
Kong ID 
#) that 
no 
patients 
presente
d to 
other 
hospitals 
with a 
biphasic 
reaction 
within 5 
days. 
 
Definition 
of 
anaphyla
xis 
includes 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

on in 
Hong 
Kong to 
determi
ne the 
inciden
ce and 
nature 
of 
biphasi
c 
reactio
ns and 
possibl
y 
predict 
progres
sion to 
a 
biphasi
c 
reactio
n 

compromise, 
cardiovascular 
compromise, 

cardiovascular 
compromise 

(such as 
hypotension or 
dysrhythmias, 

syncope or 
loss of 

consciousness
), or any 

suspicious by 
the triage 

nurse of likely 
respiratory or 

circulatory 
compromise 

were triaged to 
resuscitation 

room.  
 

All those 

reaction 
occurring 
after initial 
treatment 
and 
complete 
resolution 
of 
symptoms
. 

bite
/sti
ng 

) 

Pla
nts 
and 
hair 
dye 

0% 
(0) 

1% 
(4) 

Ga
s 
inh
alat
ion 

0% 
(0) 

0.4
% 
(1) 

Un
kno
wn 

13
% 
(2) 

0% 
(0) 

Not 
doc
um
ent
ed 

20
% 
(3) 

0% 
(0) 

*including 

believed 
the 
patient 
was 
likely to 
be 
discharg
ed within 
12 and 
24 hours 
but 
follow-up 
protocol 
length 
not 
describe
d).  
 
Treatme
nt 
protocol 
not 
describe

 
Most 
reactions 
were mild 
with the 
same 
clinical 
features as 
the same 
reaction. 
 
Mean time 
to 
presentatio
n at the ED 
onset of 
biphasic 
reaction 
was 8.22 
hours (SD 
5.46, range 
1.4-23); 
time from 

prese
ntatio
n* 

6.3) 

Time 
in 
ED* 

1.4
2 
(IQ
R 
0.7
4-
2.2) 

0.72 
(IQR 
0.5-
1.0) 

Time 
in 
hospit
al 
(obse
rvatio
n and 
gener
al 
ward)
* 

1.3
3d 
(IQ
R 
0.6
7-
2.5
8) 

0.53 
(IQR 
0.34
-
1.09
) 

Asth
matic 

33
% 

67% 
(53) 

non-IgE 
mediated 
reactions
. 
 
9 
patients 
excluded 
(5 charts 
were 
unavaila
ble and 4 
had a 
final 
diagnosi
s was 
not 
anaphyla
xis – 3 
asthma 
and 1 
Steven 
Johnson‘
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

logged as 
‗allergy, 
allergic 

reaction, 
anaphylactic 
reaction or 

shock, 
anaphylaxis, 

anaphylactoid 
reaction, bee 
stings or other 

insect bits, 
drug reactions, 
angioedema/a
ngioneurotic 
oedema, or 

urticaria‘ were 
included but 
those without 
final diagnosis 
of anaphylaxis 
were excluded. 

 

analgesia in 26 
cases, 
antibiotics in 24 
and 52 of other 
drugs (including 
22 from Chinese 
medicine); this 
was the only 
comparison that 
was significantly 
different (p = 
0.032) 
 
Median time 
from onset of 
symptoms to 
presentation at 
the department 
was: 1.3 hours 
(IQR 0.79-3.0). 
 
6% (17) had 
antihistamines 

d. receiving 
treatment 
from onset 
of biphasic 
reaction: 
7.57 hours 
(SD 5.46, 
range: 1.22-
22.5) 
 
 

histor
y 

(1) 

Allerg
y 
histor
y 

39
% 
(5) 

47% 
(111
) 

*p < 0.01 (all others 
not significant) 
 
Comparison of 
therapy: 

 Bip
has
ic  
(n= 
15) 

Unip
hasi
c 
(n= 
267) 

IV 
fluids 

20
% 
(3) 

32% 
(85) 

Epine
phrine 

73
% 
(11

66% 
(177
) 

s 
syndrom
e) 
 
10.6 
hours not 
likely to 
be long 
enough 
to detect 
biphasic 
reactions
. 
 
Causes 
of 
anaphyla
xis were 
as 
reported 
by 
patient 
(i.e.. 



 

Anaphylaxis: NICE clinical guideline DRAFT appendix E August 2011      Page 81 of 109 

Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Median age: 
28 years 

(range: 1-91, 
interquartile 
range [IQR] 

19-43) 
Gender: 59% 
(167) male, 
41% (115) 

female 
 

Previous 
history of 

asthma: 19% 
(54) 

before arrival 
but only 6 
received 
steroids and 2 
epinephrine 
before arrival. 
 
None died. 
 
1.4% (4) were 
discharged from 
ED, 3.2% (9) 
discharged 
themselves 
against medical 
advice, 40.8% 
(115) were 
admitted to 
hospital, 82% 
(93/115) to 
general ward, 
19% 22/115) to 
ICU. 

) 

H1 
antag
onist 

100
% 
(15
) 

95% 
(254
) 

H2 
antag
onist 

0% 
(0) 

1.5
% 
(4) 

Steroi
ds 

87
% 
(13
) 

92% 
(245 

Salbu
tamol
* 

7% 
(1) 

35% 
(94) 

*p = 0.023 (only 
significant 
difference) 
There was also no 
significant difference 
in ipratroprium 
bromide use or 

which 
food 
eaten) 
and not 
based on 
allergy 
testing. 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

 
Median time 
spent as an 
inpatient was 
1.45 days 
(range: 0.33-
21.57). 

intubation. 

Star
k 
(198
6) 
 
USA 

Prospe
ctive 
cohort 
 
Objecti
ve to 
analyse 
causes, 
present
ing 
charact
eristics, 
and 
subseq
uent 
courses 

25 Consecutive 
patients 

presenting in a 
2-year period 

(1982–84) with 
anaphylaxis 

(IgE and non-
IgE mediated) 

to one 
hospital. 

 
Adults: mean 

41.8 years 
(range 17 to 

71) 
 

Anaphylax
is–based 
on 2 
criteria: 1) 
presence 
of acute, 
otherwise 
unexplain
ed 
syndrome 
that 
included 
hypotensi
on, 
laryngeal 
oedema, 

Causes: 

 Bip
ha
sic  
(n= 
5) 

Uni
ph
asi
c 
(n= 
20) 

Dru
gs 

5* 7** 

Anti
ven
om 

0 1 

Ins
ulin 

0 1 

Foo 0 3 

Cardiac 
monitorin
g, airway 
manage
ment, 
oxygen, 
epinephri
ne, 
diphenhy
dramine, 
cimetidin
e, 
theophyll
ine, 
infused 
sympthat

20% 
(5/25) 

Asymptoma
tic intervals 
between 1 
and 8 
hours. 
 
3 of the 5 
had initial 
treatment 
with 
glucocortico
ids 
 
 

Comparison of 
patient 
characteristics  and 
treatments: 

 Bip
has
ic  
(n= 
5) 

Unip
hasi
c 
(n= 
20) 

Age 35y 
(21
–
67) 

43y 
(17–
71) 

Male 
sex 

40
% 
(2) 

25% 
(5) 

Not 
repo
rter 

‗Anaphyl
axis‘ 
included 
non-IgE-
mediated 
reactions 
(13 had 
evidence 
IgE 
mechani
sm). 
 
12 hours 
may not 
be long 
enough 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

of 
patients 
with 
anaphyl
axis to 
determi
ne the 
inciden
ce of 
recurre
nt or 
prolong
ed 
anaphyl
axis 
and 
identify 
factors 
that 
might 
predict 
or 
diminis

Gender: 28% 
(7/25) males, 
72% (18/25) 

female  
 
 

or lower 
respiratory 
obstructio
n and  
2) clinical 
or 
immunolo
gic 
phenomen
a 
supporting 
the 
diagnosis 
(concurren
t presence 
of other 
symptoms 
or signs of 
mast cell-
mediator 
release 
such as 
flushing, 

d 

Un
kno
wn 

0 1 

* these included 
penicillin (2), 
cephalexin (2) 
and 
radiocontrast 
media (1); ** 
these included 
these included 
penicillin (4), 
cephazolin (1) 
and 
radiocontrast 
media (2) 
 
13 were shown 
to have had IgE 
mechanism 
involved  
 

omimetri
cs and 
normal 
saline 
were 
administ
ered in 
most 
instance
s 
accordin
g to 
publishe
d 
guideline
s. 
 
Patients 
were 
observed 
for 12 
hours, 
until the 

Epine
phrine 

80
% 
(4) 

95% 
(19) 

H1 
antag
onist 

100
% 
(5) 

90% 
(18) 

H2 
antag
onist 

60
% 
(3) 

65% 
(13) 

Steroi
ds 

80
% 
(4) 

80% 
(16) 

(percentages 
calculated by analyst 
from raw data) 

to 
observe 
patients 
to detect 
biphasic 
reaction 
(and 
those 
with 
prolonge
d 
symptom
s were 
not 
observed 
beyond 
resolutio
n of 
symptom
s which 
may also 
be 
inadequa



 

Anaphylaxis: NICE clinical guideline DRAFT appendix E August 2011      Page 84 of 109 

Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

h their 
occurre
nce. 

urticaria, 
angioede
ma, or 
intense 
pruritis or 
evidence 
of the 
presence 
of IgE to 
the 
substance 
considere
d likely to 
have 
caused 
the 
reaction. 
 
Biphasic 
anaphylaxi
s–not 
defined 

Skin tests 
positive in 10 of 
11 with penicillin 
and 
cephalosporin 
causes (1 had 
persistent 
antihistamine 
and α-
adrenergic 
agonist 
therapy), both 
with insulin and 
antivenom, and 
one food-allergic 
patient (soy 
bean extract). 
The other 2 
food-allergic 
patients did not 
have IgE-
mediated 
reactions. 

reaction 
ceased, 
if 
symptom
s 
persisted 
longer 
than 12 
hours, or 
until 
death. 
 
When 
probably 
IgE-
mediated
, specific 
IgE by 
immediat
e wheal-
and-flare 
skin 
testing 

te to 
detect 
biphasic 
reaction). 
 
10 
patients 
excluded 
from 
analysis 
because: 
course 
and 
treatmen
t could 
not be 
verified 
(6), 
recurrent 
idiopathi
c 
anaphyla
xis and 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

was 
used and 
patients 
were 
tested for 
sensitivit
y to 
penicillin, 
cephalos
porin, 
insulin, 
equine 
antiseru
m and 
selected 
foods.  

self-
treated 
at home 
(2), and 
believed 
not to 
have 
been 
anaphyla
xis (2: 
one with 
hypotens
ion and 
the other 
with 
bronchos
pasm 
and 
urticaria 
and 
chronic 
asthma) 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

Yan
g 
(200
8) 
 
Kor
ea 

Retrosp
ective 
case 
series 
 
Objecti
ve was 
to study 
the 
inciden
ce and 
mortalit
y rate 
of 
anaphyl
axis at 
a 
Korean 
hospital 

13
8 

Inpatients and 
outpatients 
(visiting the 

allergy clinic or 
emergency 
department) 

with 
anaphylaxis 

over a 6-year 
and 7-month 

period (2000–
6). 

 
ICD-10 codes: 

T78.0 
(anaphylactic 
shock due to 
adverse food 

reaction), 
T78.2 

(anaphylactic 
shock, 

unspecified), 

Anaphylax
is–any 1 

of the 
following 3 
criteria: 1) 

abrupt 
skin 

reaction 
plus either 
cardiovasc

ular or 
respiratory 

system 
involveme
nt, 2) at 
least 2 

cutaneous
, 

respiratory
, 

gastrointe
stinal, or 

cardiovasc

Causes: 

 

N
u

m
b

e
r 

Drugs 

Radioc
ontrast 
media 

20 

NSAIDs 11 

Antibioti
cs  

8 

Other 9 

Total: 34
% 
(48
) 

Foods 

Wheat 
flour 

6 

Buckwh
eat 

4 

Seafoo 4 

Treatme
nt 

protocol 
and 

observati
on period 

not 
reported. 

1.6% 
(3/138) 

 
Causes: 

food 
(wild 

grape), 
NSAID, 

and 
exercise. 

Not 
reported. 

It was reported that 
no apparent sign or 
symptom could help 
predict a biphasic 
reaction but no 
explicit comparisons 
were made. 

Not 
repo
rted 

Definition 
of 
anaphyla
xis 
included 
patients 
with 
reduced 
blood 
pressure 
after 
exposure 
to known 
allergen. 
 
Not clear 
how long 
patients 
were 
followed-
up and if 
some 
could 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

T80.5 
(anaphylactic 
shock due to 
serum), T88.6 
(anaphylactic 
shock due to 

adverse effect 
of correct drug 
of medicament 

properly 
administered). 

Food 
dependent 
exercise-
induced 

anaphylaxis 
and 

anaphylactic 
transfusion 

records were 
mapped to 

these 4 codes 
in the hospitals 

ular 
symptoms 

shortly 
after 

exposure 
to a likely 
allergen 
for that 

patient, 3) 
reduced 

blood 
pressure 

after 
exposure 
to known 
allergen 
for that 
patient. 

 
Biphasic 

anaphylaxi
s–not 

defined 

d 

Other 9 

Total: 21
% 
(29
) 

Idiopath
ic 

13
% 
(18
) 

Food-
dependent 
exercise-
induced 

Wheat 14 

Apple 1 

Shrimp 1 

Unknow
n 

2 

Total: 13
% 
(18

have 
develope
d a 
biphasic 
reaction 
and 
presente
d 
elsewher
e. 
Authors 
state that 
low rate 
of 
biphasic 
reactions 
may be 
due to 
lack of 
prolonge
d 
observati
on of the 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

electronic 
Order 

Communicatio
n System and 
other forms of 
anaphylaxis 

not associated 
with clinical 
feature of 
shock are 

included in the 
study. 

 
Gender: 54% 
(74/138) male, 
46% (64/138) 

female 
 

Mean age: 40y 
(5 to 76) 

0-9y 0.7% 
(1) 

10- 9% 

) 

Insect stings 

Bee 13 

Ant 1 

Mosquit
o 

1 

Unknow
n 

1 

Total: 12
% 
(16
) 

Exercis
e-
induced 

2.9
% 
(4) 

Transfu
sion-
related 
(platelet 
concent
rates) 

3% 
(4) 

Latex 0.7

patient 
after 
recovery. 
 
Patients 
with 
other 
forms of 
anaphyla
xis not 
associat
ed with 
clinical 
feature 
of shock 
are 
included. 
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Evidence Table 3 for Review question 2: Should people be observed after an anaphylactic reaction?  And if so, for how long? 

Bibli
ogra
phic 
refer
enc

e 

Study 
type 
and 

objecti
ve 

n Patient 
characteristic

s 

Definition
s 

Characteristics 
of initial 
reaction 

Anaphyl
axis 

treatme
nt 

protocol 
and 

observat
ion 

Rate of 
biphasic 
reaction

s 

Timing of 
biphasic 
reaction 

and 
characteris

tics 

Comparison of 
patients with 

biphasic to those 
with uniphasic 

reactions 

Fun
ding 
sour
ce 

Addition
al 

commen
ts 

19y (12) 

20-
29y 

28% 
(38) 

30-
39y 

17% 
(23) 

40-
49y 

10% 
(14) 

50-
59y 

19% 
(26) 

≥ 60 
y 

16% 
(22) 

 
Atopy: 70% 

(52) 
History of: food 

allergy (15), 
asthma (11), 

allergic rhinitis 
(9), skin 

allergy (7), 
drug allergy (5) 

% 
(1) 

Causes were 
determined from 
clinical history of 

exposure to 
possible 

causative 
agents within 8 

hours of 
reaction onset 

(used 
provocation and 

skin tests). 
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Review question 3: What should be part of the review after a reaction to confirm a diagnosis of 
anaphylaxis and to guide referral? 

No evidence 
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Review question 4: What information do people need after an anaphylactic reaction, and before referral? 

Table 4 

Evidence Table 4 for Review question 4: What information do people need after an anaphylactic reaction, and before referral? 

Bibliogra
phy (Ref 

ID) 

Research 
question/ 

study 
design 

Population Intervention Outcomes Comments Author’s 
conclusions 

Kastner, 
M.  et al 
l(2010) 

Systemati
c Review 
to 
investigate 
the gaps 
in 
anaphylaxi
s 
managem
ent at the 
level of 
physicians
, patients 
and the 
communit
y  

Physicians, 
patients and 
community 
settings 

 

[Studies 
assessing 
the gaps in 
knowledge of 
anaphylaxis 
management
] 

 

Gaps at Physician Level,  
Theme 1 – Lack of Knowledge 
signs and symptoms to correctly diagnose 

anaphylaxis  
Auto – Injector provision, use and dose.   
Theme 2 – Anaphylaxis Management 
treatment with adrenaline and timing of 

administration 
Theme 3 – Follow-up Care 
Referral of patients to allergy service  
Prescribing auto injectors 
Gaps at Patient & Community Level 
Theme 1 – Lack of Knowledge 
Trigger avoidance,  
availability of educational tools  
instructions for use of auto injectors 
Theme 2 – Anaphylaxis Management 
use of  auto injectors 
following anaphylaxis management plans 
Theme 3 – Follow-up Care 
Fear for restrictions of social activities and 
anxiety of subsequent reactions  

 Identified a 
total of 200 
gaps in 
anaphylaxis 
management.  
Key themes 
that were 
common to all 
groups are 
insufficient 
knowledge of 
anaphylaxis 
and its 
management 
and how to 
use 
adrenaline 
injectors. 
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Evidence Table 4 for Review question 4: What information do people need after an anaphylactic reaction, and before referral? 

Bibliogra
phy (Ref 

ID) 

Research 
question/ 

study 
design 

Population Intervention Outcomes Comments Author’s 
conclusions 

Estelle, F.  
et al 
(2011) 

World 
allergy 
organisati
on 
guideline 
summary 
– 
organised 
into 3 
main 
sections:  
 
Assessme
nt of 
patients 
with 
anaphylaxi
s 
 
Managem
ent of 
anaphylaxi
s in a 
health 
care 
setting  
 
Managem
ent of 
anaphylaxi
s 
at the time 
of 
discharge 
from a 

Patients 
with 
anaphylaxis 

n/a Management of anaphylaxis at time of 
discharge from a health care setting 
 
Preparation of self treatment for anaphylaxis 
recurrence in the community  

  Patients should be discharged with 
epinephrine or a prescription for 
epinephrine 

  Should be taught why, when and how to 
inject epinephrine 

  Equip patients with a personalised 
written anaphylaxis emergency action 
plan that helps them to recognise 
anaphylaxis symptoms and instructs 
them to inject epinephrine promptly and 
seek emergency assistance  
 

Anaphylaxis education before discharge 
 

 Advise that patients have experienced a 
potentially life threatening medical 
emergency  

 Advise on biphasic reactions within 72 
hours and use of the Epipen and call 
emergency services 

 Advise that they are at increased risk for 
future episodes of anaphylaxis  

 Advise patients they require a follow up 
by an allergy/immunology specialist 

 Medical identification should be given 
e.g. bracelet or wallet card stating their 
diagnosis of anaphylaxis and any 
concomitant diseases and concurrent 
medications 

 At the time of 
their 
discharge 
from the 
healthcare 
setting equip 
patients with 
epinephrine 
for self 
administration 
an 
anaphylaxis 
emergency 
plan and 
medical 
identification 
to facilitate 
prompt 
recognition 
and treatment 
of anaphylaxis 
recurrence 
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Evidence Table 4 for Review question 4: What information do people need after an anaphylactic reaction, and before referral? 

Bibliogra
phy (Ref 

ID) 

Research 
question/ 

study 
design 

Population Intervention Outcomes Comments Author’s 
conclusions 

Danica, B 
(2008) 

Opinion 
Piece 

n/a 
n/a 

Hospital Discharge and follow up after 
anaphylaxis 

Before discharge every patient successfully 
treated for an anaphylactic reaction should be 
given specific instructions on: 

 Prevention strategies 

 identification of symptoms of anaphylaxis  

 adrenaline administration 

Continuing 
medical 
education 
activity  

Before 
discharge all 
patients 
should receive 
patient 
education 
about 
anaphylaxis, a 
prescription 
for self 
injectable 
adrenaline 

Lieberman
, P. (2007) 

Opinion 
Piece to 
provide an 
overview 
of the 
scientific 
literature 
documenti
ng the 
inconsiste
ncies and 
limitations 
in the 
managem

n/a n/a Use of SAFE system in treating and 
managing anaphylaxis: 
Seek Support 
 
Advise patients there is a risk of recurrence  
 
Allergen identification and Avoidance 
 
Advise on avoiding trigger  
 
Follow-up for Speciality Care 
 
Advise the patient they require a follow up with a 
allergy specialist 

Designed by 
expert panel 
of allergy 
specialists  

It was noted 
that 
emergency 
department 
physicians 
who interact 
with patients 
in the 
immediate 
aftermath of 
an 
anaphylactic 
event are in a 
unique 



 

Anaphylaxis: NICE clinical guideline DRAFT appendix E August 2011      Page 94 of 109 

Evidence Table 4 for Review question 4: What information do people need after an anaphylactic reaction, and before referral? 

Bibliogra
phy (Ref 

ID) 

Research 
question/ 

study 
design 

Population Intervention Outcomes Comments Author’s 
conclusions 

ent of 
anaphylaxi
s 

 
Epinephrine for emergencies  
 
Instructions on use of adrenaline injectors and 
when to use them 
 
 

position to 
facilitate 
patient 
education 
about the 
importance of 
follow up and 
ongoing 
disease 
management 
to prevent 
future allergic 
emergencies  

 

Review question 5: Who should be referred, when and to where or whom? 

 

 

 

Table 5 

Evidence table for review question: 5 Who should be referred, when and to where or whom?? 
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Bibliographic 
reference 

Study type Study 
quality 

Number 
of 
patients 

Patient 
Characteristic
s 

Prognostic 
factor(s) 

Length 
of 
follow-
up

1
 

Outcome 
measures 

Results Source 
of 
funding 

Additional 
comments 

Cianferoni A, 
Novembre E, Pucci 
N, et al. 2004 
Anaphylaxis: a 7 
year follow—up 
survey of 46 
children. 
Ann Allergy 
Asthma Immunol; 
92:464-468 
 
Italy 

Observational 
retrospective 

Low risk of 
bias but 
unclear how 
patients were 
selected 

46 (of 76 
from a 
previous 
cohort 
study, re-
evaluated 
after a 
mean of 7 
years) 

Inclusion 
for 
previous 
study: 
Patients 
with 
anaphylax
is referred 
to an 
allergy 
unit 
(Florence, 
Italy) who 
had at 
least 2 of 
the main 
indicators 
of 
anaphylac
tic 

Diagnosed 
anaphylaxis. 
Mean age 14 
yrs (SD 
4.92 yrs, range 
7-26 yrs). 

Age at first 
episode: 5.8 
yrs (SD 4.9, 1-
18 yrs). 

61 % male. No 
details on 
weight and 
ethnicity. 
Aetiology, food 
19.5% (9/46), 
exercise 4.4% 
(2/46), drug 
2.2% (1/46), 
idiopathic 
4.4% (2/46). 

Age, 
Gender, Age 
at first 
episode, 
allergen, 
other 
medical 
conditions. 
 

7 yrs 
(SD 
1 yr, 
range 
5-
8.6 yrs) 

Recurrence 
defined as 
the 
presence of 
another 
anaphylaxis 
episode: at 
least 2 of 
the main 
indicators 
of 
anaphylacti
c reaction 
(hypotensio
n, 
inspiratory 
dyspnea, 
and 
urticaria-
angioedem
a) within 2 
hours after 
exposure to 
one of the 
most 
probable 
causative 
agents.  
Defined risk 
factors for 

Risk of 
recurrence: 
30 % 
(14/46) 

N/R  

                                                 
1
 For those studies which were retrospective follow up is defined as the length of time that was retrospectively considered. 
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Evidence table for review question: 5 Who should be referred, when and to where or whom?? 

Bibliographic 
reference 

Study type Study 
quality 

Number 
of 
patients 

Patient 
Characteristic
s 

Prognostic 
factor(s) 

Length 
of 
follow-
up

1
 

Outcome 
measures 

Results Source 
of 
funding 

Additional 
comments 

reaction 
(hypotens
ion, 
inspirator
y 
dyspnea, 
and 
urticaria-
angioede
ma) within 
2 hours 
after 
exposure 
to one of 
the most 
probable 
causative 
agents. 

recurrence: 
history of 
atopic 
dermatitis, 
current 
urticaria/ 
angioedem
a,  history 
to 
sensitivity 
to 1 food 
allergen. 

Decker WW, 
Bellolio MF, 
Campbell RE, et al 
2008 
Recurrent 
Anaphylaxis in 
patients presenting 
to the Emergency 
Department over a 
10 year period. 
Annals of 
Emergency 
Medicine; 51 (4): 
536 

Observational 
prospective 

Low risk of 
bias but no 
definition of 
recurrence 
given. 

211 
(visiting 
an ED). 
Diagnose
d 
anaphylax
is criteria 
from the 
National 
Institutes 
of 
Health/Fo
od and 
Allergy 

Mean age: 
29.3 years (SD 
18.2). 44.1 % 
male. No 
further details. 

Gender, 
Age, Race, 
Allergens 
(no details 
provided on 
how these 
were 
ascertained) 

Mean 
1.1 yrs 
(range 
7 days 
to 13 
yrs) 

No details 
provided 

2
nd

 event in 
45/211 
(21.3 %). 
Median 
time of 
presentatio
n: 395 
days 
(range 7d-
13yrs). 3

rd
 

event in 
11/211 
(5.2 %). 

Risk of 

N/R  
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Evidence table for review question: 5 Who should be referred, when and to where or whom?? 

Bibliographic 
reference 

Study type Study 
quality 

Number 
of 
patients 

Patient 
Characteristic
s 

Prognostic 
factor(s) 

Length 
of 
follow-
up

1
 

Outcome 
measures 

Results Source 
of 
funding 

Additional 
comments 

 
Abstract only 
 
USA 

and 
Anaphyla
xis 
network. 

recurrence 
for women 
higher (RR 
2.14, 
95 %-CI 
1.17 to 
3.9). No 
difference 
in age 
(p=0.535) 
or race 
(p=0.743) 
for a 
subsequen
t event.   

Mehl A, Wahn U, 
Niggemann 
2005 
Anaphylactic 
reactions in 
children -  a 
questionnaire 
based survey in 
Germany 
Allergy 2005: 60: 
1445 
 
Germany 

Observational 
retrospective 

Medium risk 
of bias as no 
definition of 
recurrence 
was given. 
Role of 
funding 
source 
unclear. 

103 
children 
(<12 yrs) 

Inclusion: 
reported 
accidental 
anaphylac
tic 
reactions 
occurring 
during 12 
months in 
infants 
and 
children 
below 12 
years of 

Median age 
5 yrs (range 
3mths-12 yrs). 
58 % male. No 
details on 
weight and 
ethnicity. 
Causative 
allergen was 
known or 
strongly 
suspected in 
95/103 (92 %) 
of all patients. 

Overall: Food 
57 % (59/103), 
Insect sting 

Allergens 
investigated: 
Food 
(peanut, tree 
nut, cow‘s 
milk, fish, 
hen‘s egg, 
other); 
Insect sting; 
SIT; 
Medication; 
Other; 
Unknown. 
 
Allergy 
testing 
performed in 

1 yr 
(patient
s 
identifie
d over a 
period 
of 12 
mths 
retrosp
ectively
) 

Questionna
ire covering 
demographi
c data, 
symptoms 
and 
physical 
findings of 
the 
episode, 
place of 
occurrence, 
suspected 
allergen, 
diagnostic 
tests, 
treatment 

‗No 
significant 
difference 
was found 
for 
allergens 
looking 
only at 
severe 
reactions 
(grades III 
and IV)‘ 
(no data 
reported). 
Age 
differences
:  

Industry: 
InfectoP
harm 
Arzneimi
ttel und 
Consiliu
m 
GmbH, 
Heppenh
eim, 
German
y 
(‗financia
l 
support‘) 
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Evidence table for review question: 5 Who should be referred, when and to where or whom?? 

Bibliographic 
reference 

Study type Study 
quality 

Number 
of 
patients 

Patient 
Characteristic
s 

Prognostic 
factor(s) 

Length 
of 
follow-
up

1
 

Outcome 
measures 

Results Source 
of 
funding 

Additional 
comments 

age. 
Reports 
reviewed 
individuall
y by two 
paediatric 
allergologi
sts. 

Exclusion: 
reported 
cases 
excluded 
if the 
reported 
episode 
was not 
accidental 
(e.g. 
occurred 
after 
diagnostic 
provocati
on) or if 
the 
patient 
was not 
under the 
age of 12. 

13 % (13/103), 
SIT 12 % 
(12/103), 
Medication 6% 
(6/103), Other* 
4 % (4/103), 
Unknown 8 % 
(9/103).  

Foods only: 
57 % (59/103): 

Peanut 20 % 
(12/59), Tree 
nut 20 % 
(12/59), Cow's 
milk 14 % 
(8/59), Fish 
14 % (8/59),  
Hen's egg 7 % 
(4/59),  Other* 
25 % (15/59) 

70 (68%) 
cases, not 
performed in 
26 (25%) of 
cases, no 
information 
provided for 
7 (7%) 
cases. 
Specific IgE 
serum 
concentratio
ns  
determined 
in 63 
children 
and/or skin 
prick tests 
performed in 
28 cases. 10 
children 
went 
through an 
allergen 
provocation 
and 4 
underwent 
atopy patch 
testing. 

modalities 
such as 
use of 
drugs, 
route of 
application, 
and drug 
administeri
ng person, 
hospitalizati
on and 
prescribed 
emergency 
set after the 
episode 

Food, 
‗patients 
significantl
y younger 
than the 
overall 
group‘ 
(mean 3.9 
yrs, SD 3). 

SIT, ‗ 
significantl
y older‘ 
(mean 9.8 
yrs, SD 
1.9) 

Venom, 
‗patients 
significantl
y older‘ 
(mean 7.6 
yrs, SD 
3.2) 

Recurrenc
e: Overall 
27 % 
(28/103). 
Food-
related 
71 % 
(20/28). 
Insect sting 
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Evidence table for review question: 5 Who should be referred, when and to where or whom?? 

Bibliographic 
reference 

Study type Study 
quality 

Number 
of 
patients 

Patient 
Characteristic
s 

Prognostic 
factor(s) 

Length 
of 
follow-
up

1
 

Outcome 
measures 

Results Source 
of 
funding 

Additional 
comments 

7 % (2/28). 
SIT 7 % 
(2/28). 
Unknown 
14.3 % 
(4/28). 
Same 
allergen as 
episode(s) 
in medical 
history 
50 % 
(14/28) 

Mugica Garcia M, 
Tejedor Alonso M, 
RojasPerez 
Ezquerra P, et al 
2010 
A study of the 
recurrence of 
anaphylaxis 
Allergy 65 (Suppl 
92): 587 
 
Abstract only 
 
Spain 

Observational 
retrospective 

Medium risk 
of bias as 
only 58.7 % 
of previous 
cohort were 
included and 
no details on 
age, gender, 
weight and 
ethnicity 
were 
reported. 

933 
(original 
cohort of 
1590). 
Presented 
anaphylax
is and 
were 
followed 
in allergy 
unit (no 
further 
details). 

Diagnosed 
anaphylaxis. 
Mainly urban 
community. No 
details on age, 
gender, weight 
and ethnicity. 

Various 
allergens 
investigated: 
Latex, food, 
drug, 
anisakis, 
exercise, 
idiopathic, 
hymenopter
a venom 

N/R Recurrence 
defined as 
any new 
episode of 
anaphylaxis
, 
irrespective 
of the  
cause of 
the first 
episode 
and 
whether the 
recurrence 
was the 
same or 
different.  
The 
recurrence 

Overall risk 
325/933 
(34.8 %). 

Same type 
as first 
episode. 

Latex: 
72.7 % 

Food: 
38.8 % 

Unknown 
32.9 % 

Hymenopt
era venom 
33.3 % 

N/R  
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Evidence table for review question: 5 Who should be referred, when and to where or whom?? 

Bibliographic 
reference 

Study type Study 
quality 

Number 
of 
patients 

Patient 
Characteristic
s 

Prognostic 
factor(s) 

Length 
of 
follow-
up

1
 

Outcome 
measures 

Results Source 
of 
funding 

Additional 
comments 

of the same 
subtype of 
anaphylaxis 
was 
considered 
when the 
same 
subtype of 
anaphylaxis 
(e.g. food, 
drugs, 
exercise) 
was 
responsible 
for both the 
first 
episode 
and for the 
recurrence. 

Mullins RJ 
2003 
Anaphylaxis; risk 
factors for 
recurrence 
 
Australia 

Observational 
prospective 

Low risk of 
bias but no 
definition of 
recurrence 
given. 

432 
patients 
referred 
for 
evaluation 
of 
possible 
anaphylax
is to 
communit
y-based 
specialist 
medical 

Mean age 27.4 
yrs (SD 19.5, 
range: 1-82).   

48 % male. No 
details on 
weight and 
ethnicity.  

1
st
 episode 

during study 
course/ before 
study: 71 %/ 
29 % 

Gender, 
allergen, 
co—
morbidity. 

2.2 yrs Recurrence 
presented 
as 
proportion 
of patients 
relapsing.  
Rate of 
recurrence/ 
100 patient-
years of 
observation
: calculated 
by dividing 

130/304 
(42.8 %) 
have 
experience
d 386 
episodes 
of 
recurrent 
symptoms 
(median 2, 
range 0-
18). 

Risk of 

N/R  
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Evidence table for review question: 5 Who should be referred, when and to where or whom?? 

Bibliographic 
reference 

Study type Study 
quality 

Number 
of 
patients 

Patient 
Characteristic
s 

Prognostic 
factor(s) 

Length 
of 
follow-
up

1
 

Outcome 
measures 

Results Source 
of 
funding 

Additional 
comments 

practice 
between 
Feb 1995 
and July 
2000.. 

 the 
cumulative 
length of 
observation 
by the 
number of 
recurrences 
involving 
that trigger. 

overall 
recurrence: 
57/100 pat-
years; Risk 
of severe 
recurrence: 
10/100 pat-
years. Risk 
factors for 
recurrence: 
exercise 
and 
idiopathic 
cause, 
female 
gender. 

Risk of 
overall 
recurrence: 
57/patient-
years 

Risk of 
severe 
recurrence: 
10/patient-
years 

No deaths 

Serious 
recurrence
s: 10.4% 
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Evidence table for review question: 5 Who should be referred, when and to where or whom?? 

Bibliographic 
reference 

Study type Study 
quality 

Number 
of 
patients 

Patient 
Characteristic
s 

Prognostic 
factor(s) 

Length 
of 
follow-
up

1
 

Outcome 
measures 

Results Source 
of 
funding 

Additional 
comments 

(45/432); 
had 
adrenaline: 
40% 
(18/45) 

No serious 
recurrence
s: 19.7 
(85/432); 
had 
adrenaline: 
1.2% 
(1/85) 
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Review question 6: Who should be given an emergency treatment plan and when should that include an 
adrenaline injector? 

No evidence  

Review question 7: What model or organisation of care should be adopted to improve the diagnosis of 

anaphylaxis post reaction? 

Bibliographic 
reference 

Review type 
and 
objective 

Study inc/exc 
criteria 

Databases 
searched 

Study 
quality 
assessment 

Results Author conclusions 
or 
recommendations 

Source of 
funding 

Additional 
comments 

Kastner et al. 
(2010) 

Systematic 
review 

To 
summarise 
studies that 
examined 
gaps in 
anaphylaxis 
management 

Included if 
quantitative or 
qualitative 
studies that 
investigated 
gaps in 
management 
and could be 
addressed in 
the context of 
quality of life of 
patients at risk 
or their carers 

Excluded if 
basic science, 
animal studies, 
case reports, 
or narrative 
reviews. 

Medline (1966 
to 2008) 

Embase (1980 
to 2008) 

Cinahl (1982 to 
2008) 

Cochrane 
Database of 
Systematic 
Reviews, ACP 
Journal Club, 
Dare (no dates) 

Grey literature 
(websites and 
digital 
dissertations) 

Handsearching 
of named 
journals 

Assessed 
using various 
methods by 
study type 

Not clear 
how this was 
used in the 
results 

59 studies 
included 

[Results on 
organisation of 
care only 
presented 
here] 

Referral to an 
allergy 
specialist was 
infrequently or 
not done after 
an acute 
reaction was 
identified as a 
gap (6 
references).  
One study 
found that 
allergy testing 
and follow-up 

No specific 
recommendations on 
referral, but general 
call for the 
development of 
interventional 
strategies and 
practice tools to 
address the 
knowledge and 
practice gaps in 
order to improve 
care. 

King 
Pharmaceuticals 
Canada 

Limited 
detail on 
methods 

Quality of 
studies not 
accounted 
for 
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Bibliographic 
reference 

Review type 
and 
objective 

Study inc/exc 
criteria 

Databases 
searched 

Study 
quality 
assessment 

Results Author conclusions 
or 
recommendations 

Source of 
funding 

Additional 
comments 

Reference lists 

Contacted 
experts 

were more 
frequent in 
children 
attending 
hospital clinics. 

Settings 
included 
emergency 
departments 
(2), schools 
(1), community 
paediatric 
services (1), 
army hospital 
(1), and a local 
authority (1). 

Countries 
included 
France (1), UK 
(3), and the 
US (2). 

Abbreviations:  

 

Table 1 Evidence tables for primary studies on the model or organisation of care for the diagnosis of anaphylaxis 

Bibliographic 
reference 

Study type 
and 
objective 

Number of 
participants 

Description of study  Patient 
characteristics 

Follow-
up 

Results Source 
of 
funding 

Additional 
comments 

Krøigaard et 
al. (2005) 

Retrospective 
record review 

To 
investigate 

107 patients 
(assumed 
adults) with 
111 allergic 

Case notes of all patients with 
completed investigations at a 
single specialist allergy centre 
(Denmark; anaesthesia) 

Not reported Not 
relevant 

36/48 (75%) grade III 
and III+ reactions 
had a 'suggested' 
potential allergen; 

None 
reported 

Single allergen 

Retrospective 

Single centre 
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Bibliographic 
reference 

Study type 
and 
objective 

Number of 
participants 

Description of study  Patient 
characteristics 

Follow-
up 

Results Source 
of 
funding 

Additional 
comments 

whether the 
cause of 
reaction as 
identified by 
the 
anaesthetist 
was the 
same as that 
confirmed on 
subsequent 
investigation 

reactions  

1999 to 
2003 

Allergen confirmed with specific 
IgE analysis (Pharmacia UniCAP 
for latex [all patients], and 
succinylcholine, thiopental, 
fentanyl, morphine, and various 
antibiotics [if exposed before 
reaction]) and skin testing (prick 
testing and if negative, 
intradermal [except latex]) for all 
substances exposed to before 
reaction. 

25% had no 
suggested allergen. 

Overall, for all grades 
of reaction, 49/67 
(73%) where a 
suggestion was 
made had no allergy 
confirmed (31/67; 
46%) or had other 
allergens found 
(18/67; 27%). 

5/67 (7%) had a 
complete match 
between the 
suggested allergen 
and the investigation 
result. 

13/67 (19%) had a 
partial match 
(because of 
additional allergens 
either suggested and 
not confirmed or 
confirmed but not 
suggested). 

Investigated results 
may be susceptible to 
false 
positives/negatives. 

Abbreviations: IgE, immunoglobulin E 

 

Table 2 Evidence tables for referral guidelines on the model or organisation of care for the diagnosis of anaphylaxis 

Bibliographic 
reference 

Scope and 
purpose 

Stakeholder 
involvement 

Development 
process 

Presentation Applicability Source of 
funding 

Recommendations Additional 
comments 

Sweetman et 
al. (2006) 

American Academy 
of Allergy Asthma 
and Immunology 

AAAAI Limited detail 
provided on 
evidence base 

Clear 
recommendations 
with cited 

Adults and 
children with 
suspected 

None reported 

Declarations of 

The following patients 
should be referred to a 

None 
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Bibliographic 
reference 

Scope and 
purpose 

Stakeholder 
involvement 

Development 
process 

Presentation Applicability Source of 
funding 

Recommendations Additional 
comments 

(AAAAI) 

Aims to assist 
patients and HCPs 
in determining 
when referral to an 
allergist-
immunologist could 
be helpful 

or consensus 
process 

references 

Recommendations 
graded 

anaphylaxis interest reported allergist-immunologist: 

-  Individuals with a severe 
allergic reaction 
(anaphylaxis) without an 
obvious or previously 
defined trigger 

(After a severe allergic 
reaction without a known 
cause, a trigger should be 
identified if at all possible. 
An allergist-immunologist 
is the most appropriate 
medical professional to 
perform this evaluation, 
which might include skin 
testing, in vitro tests, and 
challenges when indicated 
(including with exercise, 
see below). Major triggers 
for anaphylaxis are foods 
and food constituents, 
medications and biologic 
agents, latex, and insect 
stings. Future avoidance of 
the identified triggers 
should prevent subsequent 
anaphylactic episodes. 

Management of idiopathic 
anaphylaxis by an 
allergist-immunologist is 
associated with a 
reduction in 
hospitalizations and 
emergency department 
visits.) 

-  Persons with 
anaphylaxis attributed to 
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Bibliographic 
reference 

Scope and 
purpose 

Stakeholder 
involvement 

Development 
process 

Presentation Applicability Source of 
funding 

Recommendations Additional 
comments 

food 

(Food allergy is the most 
common cause of 
anaphylaxis outside of the 
hospital setting. Allergist-
immunologists use 
diagnostic modalities to 
confirm the trigger and use 
their specific training and 
clinical experience to 
educate patients regarding 
avoidance and immediate 
management to prevent 
potentially deadly 
outcomes.) 

-  Exercise-induced 
anaphylaxis and food-
dependent exercise-
induced anaphylaxis 

(After an anaphylactic 
reaction that appears to 
have a significant 
relationship to exercise, it 
is crucial to be certain 
whether exercise is the 
cause and to determine 
whether a food might be 
involved.) 

-  Drug-induced 
anaphylaxis  

(Allergist-immunologists 
use diagnostic agents to 
confirm the drug 
responsible for the 
reaction, if these agents 
are available.) 
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Bibliographic 
reference 

Scope and 
purpose 

Stakeholder 
involvement 

Development 
process 

Presentation Applicability Source of 
funding 

Recommendations Additional 
comments 

Based on non-randomised 
controlled intervention 
studies, observational, 
cohort or case controlled 
studies, and review articles 
or expert opinion. 

Waserman et 
al. (2010) 

Various groups 
represented 
(Canada) 

To develop 
evidence based 
recommendations 
for gaps in 
anaphylaxis 
management in 
primary care 

8 clinical 
experts in 
anaphylaxis 

(recruitment 
not described; 
not clear if 
patient/lay 
members or 
other relevant 
HCPs) 

Based on 
systematic 
review (see 
Kastner 2010 
above) and 
NGT 
consensus 
process 

Clear 
recommendations 

Recommendations 
graded 

Adults and 
children with 
suspected 
anaphylaxis 

Funded by King 
Pharmaceuticals 
Canada 

Declarations of 
interest not 
reported. 

Referral to an allergist 

-  After acute anaphylaxis 
patients should be 
assessed for future risk of 
anaphylaxis 

  +  Anybody who has any 
rapid onset systemic 
allergic reaction (GI, 
respiratory cardiac) or 
diffuse hives to any food or 
stings 

  +  Anybody who has any 
rapid onset (i.e. minutes to 
hours) reaction of any 
severity to higher risk food 
such as peanuts, tree nuts, 
shellfish sesame 

- If uncertain, refer patient 
to allergist for evaluation 

Based on expert 
committee reports or 
opinions or clinical 
experience of respected 
authorities or both; or 
extrapolated from higher 
categories of evidence. 

None 

Abbreviations: HCP, healthcare professional; NGT, nominal group technique.  
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Question 7 Evidence tables for narrative reviews on the model or organisation of care for the diagnosis of anaphylaxis 

Bibliographic reference Conclusions or recommendations Source of funding Additional comments 

Zeiger and Schatz (2000) Defined the allergist as 'the specialist called on to identify 
eth cause of an episode of anaphylaxis, to determine 
potential preventive measures, and to evaluate the patient 
who may need to receive a substance to which he or she 
has reacted previously.' 

Novartis Pharmaceutical Corp None 

Abbreviations:  

 

 


