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Summary Aprotinin is a collagenase inhibitor previously shown to be effective
for treating tendinopathies but associated with systemic allergic reactions. This his-
torical cohort study aimed to determine whether or not the injection regime used
affected the risk of allergic reaction and outcome. It compared 223 tendinopathy
cases (group R) generally treated with a rapid series of aprotinin injections spaced
one to two weekly and 158 cases (group D) generally given a single injection or a
delay in their repeat injection(s) of over 6 weeks. Side effects and outcome mea-
sures were documented by questionnaire with a response rate of 75%. Systemic
allergic reactions occurred in 7% of group R cases compared with 2% in group D (NS).
Injections given 2—4 weeks after a previous injection were significantly more likely
to lead to allergic reactions (6%) than initial injections (0.3%) and injections given
>6 weeks after a previous injection (0.9%) (P < 0.05). Overall patient rated satisfac-

tion and outcome measures were similar between groups. In summary the current
published regime of multiple aprotinin injections over a period of a few weeks has
a fairly high rate of systemic allergic reactions. This can be reduced by minimising
repeat injections and recommending a delay of at least 6 weeks between injections.
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veruse or degenerative tendon injuries
tendinopathies) are common in sport, certain
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n must have available facilities to treat anaphylaxis.
tralia. Published by Elsevier Ltd. All rights reserved.

ccupations and even everyday life. They are diffi-
ult to manage because of the high failure rate of
reatment, tendency towards chronicity and risk of
6 weeks between aprotinin injections for tendinopathy
i:10.1016/j.jsams.2007.05.009

ecurrence. Some conservative treatment options,
uch as eccentric exercises,1,2 nitrate patches3,4

nd polidocanol injections5 have been shown to
ssist in the treatment of tendinopathy. Cortisone
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injections are helpful in giving short-term pain
relief to upper limb conditions in particular, such
as shoulder tendinopathy6 and tennis elbow.7—9

There is little evidence to support the use of
cortisone injections in patellar tendinopathy10

or Achilles tendinopathy.11 Cortisone injections
weaken tendons and are associated with tendon
rupture, so are often considered contraindicated
for heavy load-bearing tendons such as Achilles
tendons in athletes.7,12

Aprotinin is a drug which is indicated for pre-
venting blood loss during major surgery13 and
promoting soft tissue healing after surgery (as
a component of ‘fibrin glue’).14 It is a strongly
basic polypeptide, currently derived from bovine
lungs. Aprotinin is a broad spectrum serine pro-
tease inhibitor15 capable of blocking trypsin,
plasmin, kallikrein and a range of matrix metal-
loproteinases (MMP-1,2,8,9,13).16,17 Collagenases
(MMP-1 and MMP-13) and gelatinases (MMP-2 and
MMP-9) have been shown to be present in exces-
sive proportions in patellar tendinopathy,18 Achilles
tendinopathy 19,20 and rotator cuff tendinopathy,21

although MMP-3 (a stromelysin) has been shown
to have decreased concentrations in Achilles
tendinopathy19,20 and rotator cuff tendinopathy.21

MMP inhibitors have recently been shown to pre-
serve the mechanical properties of stress deprived
tendon.22 Aprotinin has also been shown to inhibit
osteoblast-mediated degradation of type-I collagen
in vitro.23

Aprotinin has been successfully used to treat
tendinopathies in France since the 1970s24,25 and
has been used as an ‘off-label’ form of manage-
ment for chronic tendinopathy in Italy,26 England27

and Australia.28 There have been two randomised
double-blind controlled trials published regard-
ing the use of aprotinin in tendinopathy. One
study involved athletes being injected every 2
weeks with two to four injections for patellar
tendinopathy and showed statistically significant
superior results for aprotinin at 12 months follow-
up (72% good or excellent) compared to both
cortisone (59%) and saline injections (28%).26 A
study with small patient numbers involving apro-
tinin injections for Achilles tendinopathy showed
good clinical outcomes but no statistically sig-
nificant improvement in 12 months of follow-up
over saline and local anaesthetic injection28. For
treatment of Achilles tendinopathy, there has also
been one semi-controlled study showing promis-
ing results with aprotinin injections29 and three
Please cite this article in press as: Orchard J, et al., Delay of
reduces risk of allergic reaction, J Sci Med Sport (2007), doi

other published case series all with good clinical
results.30—32

The major potential negative of using apro-
tinin is the side effect of allergy, which is well
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escribed in the anaesthetic literature.33,34 Recent
eports have shown that allergic reactions are asso-
iated with use of aprotinin as a fibrin sealant
n surgical procedures35 and for tendinopathy.31,36

llergic reactions from use of aprotinin range from
ocal irritation to anaphylaxis with rates of 3—11%
uoted.34,35 These reactions may be mediated by
oth IgE and IgG antibodies. In cardiovascular
urgery it has been observed that re-exposure to
protinin under 6 months leads to a greater risk of
naphylaxis.35 This study aimed to determine the
ate of systemic allergic reactions from aprotinin
njections for tendinopathy and also to determine
hether or not re-exposure to aprotinin under 6
eeks was associated with a greater risk of reac-

ions.

ethods

his is a historical cohort study, conceived by the
rst author after noticing a series of systemic aller-
ic reactions associated with aprotinin in his clinical
ractice. It is recognised that this form of retro-
pective study is not the best design for assessing
reatment efficacy. However, it represents a good
pportunity for assessing a less common side effect
uch as allergy, as sample size can be larger and the
ffect of confounders is not as relevant.

The primary author of this paper has been using
protinin for peritendinous injection in chronic
endinopathies since the year 2000. The regimen as
escribed by Capasso et al.26 was initially recom-
ended to patients, generally a series of three to

our peritendinous injections performed 1—2 weeks
part. The dose used was 3 ml of Trasylol (Bayer,
everkusen, Germany) containing 30,000 KIU apro-
inin, combined with 2 ml of the local anaesthetic
ignocaine 2%. This was the same volume of fluid
njected (5 ml) but a lower dose of active agent than
sed by Capasso et al., because of the more dilute
protinin brand available.

During 2003 and 2004 a significant number of sys-
emic allergic reactions were noted, prompting a
ase series review which was completed in Decem-
er 2004. The findings of this review were that
llergic reactions had not been seen in patients
aving an initial injection or in whom a subsequent
njection had been given at a time greater than 42
ays after the previous injection.31 Subsequent to
his review, in order to attempt to minimise the risk
6 weeks between aprotinin injections for tendinopathy
:10.1016/j.jsams.2007.05.009

f allergic reaction, patients were advised to avoid
apid repetition of aprotinin injections. Despite the
isk of allergy, the treatment was not discarded as
he clinical success was good.

dx.doi.org/10.1016/j.jsams.2007.05.009
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isk of allergy with aprotinin injections for tendino

The objective of the current study was to assess
he success of a less regular injection regime at
educing the risk of allergic reaction. This was
ttempted by retrospective follow-up of patients
ho had been treated for a tendon injury with
protinin over the period February 2003—June 2006
y the primary author. The start date was cho-
en because of the installation of a new computer
ystem at one of the clinics, which meant that a
omplete list of patients injected with aprotinin
ould be obtained.

A chart review of all patients in whom aprotinin
as used for tendon injections over the designated

ime period was performed. The name and address
f the patient was noted, along with diagnosis, time
f symptoms, level of sport, dosage used, and any
llergies which occurred were noted in the medical
ecords.

A standard questionnaire was developed to
ssess side effects and perceived clinical response
o aprotinin.31 The questionnaire was sent to the
ast known address of the patient, along with

return stamped envelope. If no response was
eceived within a month, a further questionnaire
as sent. If no response was received within 2
eeks of this second mailout, the patient was con-

acted by phone to be asked the same questions.
his mechanism of chart review followed the prin-
Please cite this article in press as: Orchard J, et al., Delay of
reduces risk of allergic reaction, J Sci Med Sport (2007), do

iples of the Declaration of Helsinki. While not all
atients answered questions, of those who did, no
atients objected to their data being included as
art of this study.
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Table 1 Comparison of groups

Characteristic Cases i

Time period Februa
2004 (2

Number of patientsa 178
Number of cases 223
Number of aprotinin injections used 605
Average number of aprotinin injections

used/case
2.7

Percentage injections given within 2
weeks of a previous injection

40%

Percentage injections given within 6
weeks of a previous injection

56%

Average age 38.7
Percentage male 77%
Percentage elite athlete 29%
Percentage cases Achilles tendinopathy 46%
Percentage cases patellar tendinopathy 21%
Follow-ups received 166 (74
Average length of follow-up (months) 12.7
#P < 0.01.

a Four patients were in both groups R and D as distinct cases.
 PRESS
y 3

A systemic allergic reaction to the drug was
efined as either multiple systemic symptoms
f allergy (nausea, vomiting, dizziness, bron-
hospasm, urticaria, angioedema) or one of the
bove symptoms combined with local rash and itch
ommencing within an hour of the injection.

The primary unit of analysis was cases rather
han patients, as some patients were treated for
ilateral or multiple tendinopathies. The cases
ere divided into two cohorts by dates: Group
(R = recommended a rapid repetition of apro-

inin injections as per the Capasso protocol26). This
ncluded cases where treatment had commenced
rior to December 2004. The comparison group
(D = a delay of 6 weeks recommended between

njections) included cases commencing treatment
rom December 2004 onwards. The groups were
plit according to intention-to-treat, with a minor-
ty of patients in group R having a single injection
r delays between injections and similarly a minor-
ty of patients in group D deciding to have repeat
njection(s) within 6 weeks.

With respect to allergic risk, a further analysis
as undertaken by injection rather than by case.
oth groups were combined and the comparison
or injection was primary and secondary aprotinin
njections, with the secondary group split by both
he injection number and time between the injec-
6 weeks between aprotinin injections for tendinopathy
i:10.1016/j.jsams.2007.05.009

ion and most recent previous injection.
Statistical comparisons between groups were

ade using paired �2 tests, with P < 0.05 chosen to
epresent statistical significance.

n group R Cases in group D

ry 2003—November
2 months)

December 2004—June
2006 (19 months)
133
158
278
1.8

4%

24%

35.9
70%
15%#

49%
21%

.4%) 119 (75.3%)
10.3

dx.doi.org/10.1016/j.jsams.2007.05.009
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Table 2 Frequency of associated side effects

Side effects Cases in group
R (%)

Cases in group
D (%)

Slight itch 23 (39) 18 (21)
Severe itch 7 (12) 3 (3)
Bleeding 1 (1) 0 (0)
Rash 9 (15) 4 (5)
Systemic allergic

reactiona
7 (11) 2 (2)ˆ

Nausea 5 (9) 3 (4)
Sweating 7 (11) 2 (2)ˆ

Post-injection
pain

6 (10) 0 (0)

Headache 3 (5) 2 (2)
Tendon damage 1 (2) 0 (0)
ˆP < 0.10 but >0.05 (NS).

a As the average case had multiple injections used, the
per injection rate is lower than this. Patients were only asked
which side effects they had suffered, not on how many occa-

Table 3 Other treatments used by patients for
tendinopathy

Other treatments
used

Cases in group
R (%)

Cases in group
D (%)

Strengthening 72 65
Stretching 65 50
Manual therapy 53 55
Orthotic/brace 27 33
Cortisone injection 23 37*
Nitrate patches 6 55#

ESWT 14 14

a
o

a
l
r
i
r
6
m
t
a
t
w
o
s
d
g
s
b
(
l

t

sions they had suffered each. However, the systemic allergic
reactions were only suffered once as no patient had a repeat
injection after this time.

Results

There were 307 patients treated with 883 apro-
tinin injections over the designated time period for
381 cases of tendinopathy. There were 225 cases in
group R and 156 cases in group D (Table 1), with
a follow-up of approximately 75% achieved in each
group. Follow-up was achieved for all cases where
an allergic reaction had been documented in the
case notes.

The average duration between initial injection
and follow-up was 11 months. The only significant
difference between groups R and D was that group R
had a greater percentage of elite athletes (Table 1).
Side effects of injections (perceived or actual)
were quite common (34—38% of patients) (Table 2),
although the majority were not severe. The most
Please cite this article in press as: Orchard J, et al., Delay of
reduces risk of allergic reaction, J Sci Med Sport (2007), doi

common side effect was itch at the injection site
which occurred in about 20%, sometimes seen with
erythema. It should be noted that patients were
warned prior to injection about this risk and itch is

a
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Table 4 Timing of injection and allergic risk

Delay between injections Number of systemic
allergic reactions

Inje
aller

Index 1 362
1—14 days 4 251
15—28 days 6 99
29—42 days 1 47
43 days+ 1 111
All follow-up injections 12 508

*P < 0.05 compared to initial injection and injections at >42 days fro
Surgery 11 8

*P < 0.05; #P < 0.01.

symptom which may be exaggerated by the power
f suggestion.

Patient assessment of the value of the injection
nd the progress of their condition was simi-
ar between groups. In group R, 72% of patients
eported improvement, 27% of patients were sim-
lar and 1% reported being worse, compared to,
espectively, 82, 16 and 3% in group D. In group R,
4% thought that the injections either definitely or
ay have helped their condition (group D 68%), with

he remainder feeling that the injection(s) did not
ffect them either way. No patients thought that
he injection(s) made their tendinopathy condition
orse. None of the differences in patient outcomes
r assessments of injection value was statistically
ignificant between groups. However, there were
ifferences between other treatments given to the
roups because of the non-randomised nature of the
tudy (Table 3). Nitrate patches (usually provided
y the primary author) and cortisone injections
usually given by another practitioner) were more
ikely to have been used in group D.

There were 13 probable systemic allergic reac-
ions in this case series, most occurring in group R
6 weeks between aprotinin injections for tendinopathy
:10.1016/j.jsams.2007.05.009

fter an injection which was given within 6 weeks
f a previous injection (Tables 2, 4 and 5). One
f the two cases considered to be a possible or
ikely systemic allergic reaction in group D occurred

ctions without systemic
gic reactions

Rate of systemic allergic
reactions per injection (%)

0.3
1.6
6.1*
2.1
0.9
2.4

m previous.

dx.doi.org/10.1016/j.jsams.2007.05.009
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Table 5 Number of injections and rate of systemic allergic reaction

Injection number Number of systemic
allergic reactions

Injections without systemic
allergic reactions

Rate of systemic allergic
reactions per injection (%)

First injection 1 362 0.3
Second injection 4 233 1.7
Third injection 2 142 1.4

57
76
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Fourth injection 2
Fifth or subsequent injection 4

n the initial dose and involved 2 h of nausea and
bdominal pain. Seven patients, all in group R, were
reated within 30 min of the aprotinin injection
ith subcutaneous adrenaline (epinephrine), which

esulted in successful reversal of the allergic symp-
oms. No patient required hospitalisation or further
anagement other than a single adrenaline injec-

ion. There were no cases in which bronchospasm
ccurred, with the systemic reactions generally
ncluding gastrointestinal and vascular symptoms
uch as nausea, abdominal pain, dizziness, sweating
nd vomiting.

The overall trend was for fewer systemic aller-
ic reactions in group D than in group R, although
his did not achieve statistical significance. How-
ver, those injections given between 15 and 28 days
fter a previous injection were significantly more
ikely to cause systemic allergic reactions than ini-
ial injections and delayed injections (Table 4). The
isk of allergic reaction increased with the number
f injections given (Table 5), although one patient
ad aprotinin injections on 15 different occasions
ithout suffering any allergic symptoms.

iscussion

his study using aprotinin for the treatment of
endinopathies achieved a similar clinical results
o previous published controlled trials,26,29 but also
emonstrated a risk of systemic allergic reactions.
n the group generally receiving a rapid series of
epeated injections, systemic allergy was recorded
n 7% of cases (a 2.5% reaction rate per injection
ubsequent to the first). In a similar but not iden-
ical form of treatment (injectable immunotherapy
r desensitation) the systemic reaction rate is cal-
ulated at about 1% of injections.37

Allergic reaction to intravenous use of aprotinin
ccurs via immunological mechanisms, making the
ate on initial exposure quite low, but approach-
Please cite this article in press as: Orchard J, et al., Delay of
reduces risk of allergic reaction, J Sci Med Sport (2007), do

ng 3% when re-exposure occurs within 3—6
onths.33,34 The controlled trials of aprotinin use

or tendon injuries26,28 describe very few problems
ith allergy (two patients out of 32 had a ‘local’

m
t
(
T

3.5
5.3

llergic reaction in one study),26 although these
rospective studies have had small sample sizes
hich limit their ability to study less common com-
lications. Aubin et al30 reported that 11% of 62
atients demonstrated allergic reactions, although
his paper did not give a detailed analysis of the
llergic symptoms. It is presumed that these were a
ombination of local and systemic reactions. Eleven
eaths because of anaphylaxis have been reported
ith intravenous use of aprotinin,33 although in

hese cases the patients received high intravenous
oses of the drug during surgery and were also com-
romised with a pre-existing cardiac complaint.
he test (loading) dose in major surgical cases is
lose to the therapeutic dose for tendon injections,
hile the subsequent surgical doses are 20 times
reater than for tendon injections. The larger dose
nd intravenous route would increase the risk of
evere anaphylaxis.38

Aprotinin is used in a variety of surgical proce-
ures to decrease preoperative bleeding especially
n cardiac surgery but also other areas such
s ENT and orthopaedic surgery. As aprotinin is
erived from bovine lung, it is potentially anti-
enic to humans and accordingly allergic reaction
ates (local or systemic) of up to 11% have been
escribed. Both IgE and IgG antibodies to apro-
inin have been reported and in addition aprotinin
s a direct secretagogue for basophils and mast
ells which mediate anaphylaxis. After cardiac
urgery up to 10% of patients have detectable IgG
nd IgE antibodies at 12 months. The presence
f these antibodies has a poor positive predictive
alue (<20%) but a good negative predictive value
approaching 100%).33,34,39 The combination of lim-
ted predictive value and difficulty in obtaining
hese tests probably does not justify their routine
sage and the use of skin prick and intradermal
esting has not been validated. For these rea-
ons current guidelines for the use of aprotinin
hould suggest adequate spacing of exposure (6
6 weeks between aprotinin injections for tendinopathy
i:10.1016/j.jsams.2007.05.009

onths for surgery and 6 weeks for tendon injec-
ions), monitoring of the patient after injection
30—60 min) and the facilities to treat anaphylaxis.
he use of prophylactic antihistamine medication

dx.doi.org/10.1016/j.jsams.2007.05.009
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and combination of local anaesthetic injection with
adrenaline could both reduce the risk of anaphy-
laxis, although these measures would not eliminate
allergy risk.33 The downside of these additional
measures would be that any allergic reaction that
was to occur may be delayed, necessitating a longer
patient observation period.

This form of retrospective study is not ideal for
assessing efficacy, but with a larger sample size
than previous trials it is better placed to assess the
risk of allergy. The best trials to assess efficacy are
intervention trials, particularly randomised control
trials, as such a study design minimises bias and
confounding. In this study, it appears as if the clin-
ical success of injections was not affected by the
change in regime to use fewer injections. However,
confounders can affect the observations here—–for
example, a far higher proportion of patients in
group D used nitrate patches, on the basis of trials
which had been recently published.3,4 By com-
parison, confounding is probably not a significant
issue when assessing allergic reactions, as they are
unlikely to be affected by patient expectation or
other factor. There is one relevant bias to this study
in that it was conceived by the primary author after
he had noticed a significant number of allergic reac-
tions in the patients which were to become group
R. Analysis of some of these patients prompted a
change in regime of administration for group D.
Some of the difference in rate of allergic reaction
between group R and group D may have been a
regression to the mean after observing a higher than
usual rate of allergic reaction to the drug. In addi-
tion, it is possible that patients in group D were
screened more thoroughly than group R for per-
sonal history of anaphylaxis. It is also possible (but
less likely) that some of the observed allergic reac-
tions were to the local anaesthetic agent lignocaine
rather than the aprotinin. Although a moderately
large sample size was used, the difference in rate of
anaphylactic reaction based on intention-to-treat
in groups did not quite reach statistical significance.

Despite these design limitations, it is most likely
that the association between rapid repeat expo-
sure to aprotinin injections and anaphylaxis is a
true one, as evidence from the anaesthetic liter-
ature shows similar findings.33 The rates of allergy
in this study are very similar to those previously
published, although the reactions were less severe,
which is expected when comparing small doses
of peritendinous injection to much larger doses
injected intravenously. The rates of systemic aller-
Please cite this article in press as: Orchard J, et al., Delay of
reduces risk of allergic reaction, J Sci Med Sport (2007), doi

gic reaction in this study are higher than the rate
of 0.2% described recently in the clinical prac-
tice of Maffulli,36 although a broader definition of
a systemic allergic reaction in this study (along
 PRESS
J. Orchard et al.

ith follow-up of the majority of patients) has
robably revealed an increased rate. The cases
ecently described by Rukin and Maffulli are cer-
ainly severe anaphylactic reactions,36 whereas
any of the systemic allergic cases described in

his study would be best described as ‘mild’ or
moderate’ anaphylactic reactions. The expected
ate of true anaphylactic reaction, particularly for
nitial or delayed aprotinin peritendinous admin-
stration, may well be under 1% but is almost
ertainly greater than 0.1%. At this stage, it would
robably be unethical and impractical to design a
arge prospective trial to test the hypothesis fur-
her that rapid repetition of aprotinin injections
or tendinopathy leads to a higher rate of anaphy-
axis. Further prospective trials regarding efficacy
ould be performed, but these should use a protocol
esigned to minimise risk of allergic reaction (i.e.,
elay between any multiple injections). There have
een recent attempts to manufacture aprotinin-
ike polypeptides in a recombinant fashion that
ould potentially give similar clinical effects yet
ot lead to nearly the same degree of allergic
eactions.40 If this is successfully introduced to the
arket (and hence allergy becomes a far less likely

omplication), aprotinin may become a first-line
reatment for tendinopathy.

Aprotinin is a promising treatment for tendinopa-
hy, with moderate current evidence to support its
se in the form of controlled studies. This study
hows results which are compatible with the pre-
ious work but also illustrates a fairly high risk of
ystemic allergy with repeated aprotinin injections
ithin 6 weeks. There is a need to screen patients

or prior exposure to aprotinin and prepare an
mergency plan for an allergic reaction when apro-
inin injections are used for tendinopathy. Despite
he good clinical response rate, previous evidence
f efficacy and good theoretical basis for use of
collagenase inhibitor, because of the risk of sys-

emic allergy, aprotinin use in tendinopathy should
robably be reserved for recalcitrant cases.

Practical implications

• The previously described effective regime of
multiple aprotinin injections spaced 2 weeks
apart for treating tendinopathy is associated
with a high rate of systemic allergic reaction.

• If a single injection is used, or injections are
spaced apart greater than six weekly, the
6 weeks between aprotinin injections for tendinopathy
:10.1016/j.jsams.2007.05.009

allergic reaction rate is lower, and patient sat-
isfaction and other outcomes do not appear to
change.

dx.doi.org/10.1016/j.jsams.2007.05.009
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isk of allergy with aprotinin injections for tendino

• Aprotinin should be reserved for treatment
of tendinopathy where less risky options are
unsuitable or have failed and should only be
used where facilities are available to treat sys-
temic allergic reactions.
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calcanéenne et sport: place des injections d’aprotinin. Sci
Sports 2005;20(5—6):261—7.

33. Beierlein W, Scheule A, Dietrich W, Ziemer G. Forty years
of clinical aprotinin use: a review of 124 hypersensitivity
reactions. Ann Thorac Surg 2005;79(79):741—8.

dx.doi.org/10.1016/j.jsams.2007.05.009
http://dx.doi.org/10.1177/0363546506296043


 IN

40. Apeler H, Peters J, Schroder W, Schneider K, Lemm
ARTICLEJSAMS-218; No. of Pages 8

8

34. Dietrich W, Spath P, Zuhlsdorf M, Dalichau H, Kirchhoff PG,
Kuppe H, et al. Anaphylactic reactions to aprotinin reexpo-
sure in cardiac surgery. Anesthesiology 2001;95:64—71.

35. Shirai T, Shimota H, Chida K, Sano S, Takeuchi Y, Yasueda
H. Anaphylaxis to aprotinin in fibrin sealant. Intern Med
2005;44(10):1088—9.

36. Rukin N, Maffulli N. Systemic allergic reactions to apro-
Please cite this article in press as: Orchard J, et al., Delay of
reduces risk of allergic reaction, J Sci Med Sport (2007), doi

tinin injection around the Achilles tendon. J Sci Med Sport
2006;9:doi:10.1016/j.jsams.2006.07.007.

37. Tinkelman D, Cole Wr, Tunno J. Immunotherapy: a 1-year
prospective study to evaluate risk factors of systemic reac-
tions. J Allergy Clin Immunol 1995;95(8—14).
 PRESS
J. Orchard et al.

38. Kay A. Allergy and allergic diseases. Blackwell Science;
1997.

39. Scheule A, Beierlein W, Arnold S, Eckstein F, Albes J, Ziemer
G. The significance of preformed aprotinin-specific anti-
bodies in cardiosurgical patients. Anesth Analg 2000;90:
262—6.
6 weeks between aprotinin injections for tendinopathy
:10.1016/j.jsams.2007.05.009

G, Hinz V, et al. Expression, purification, biochemical
and pharmacological characterization of a recombi-
nant aprotinin variant. Arzneimittelforschung 2004;54(8):
483—97.

dx.doi.org/10.1016/j.jsams.2007.05.009
http://dx.doi.org/10.1016/j.jsams.2006.07.007

	Delay of 6 weeks between aprotinin injections for tendinopathy reduces risk of allergic reaction
	Introduction
	Methods
	Results
	Discussion
	Practical implications
	References


