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Drug Allergy: An Updated Practice Parameter
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Penicillin and Aminopenicillin Allergy

« Penicillin allergy is reported in approximately 10 -
20% of patients
- Penicillin allergy label associated with:
- increase use of vancomycin & quinolones
« Increased medical cost
« Up to 90% of these individuals labeled as
penicillin allergic are able to tolerate penicillins.
= Penicillin skin test positive rate is declining.




Reasons Ma of People Labeled
As Allergic to Penicillin Can T

» Lose sensitivity with time

« Virus that caused the reaction

+ Virus plus the penicillin caused the
reaction

- Ampi/amox and mono or cytomegalic
+ Ampi/amox maculopapular reaction
» Bacteria (strep.) Caused the reaction
« Pseudo reaction
* Don’t know
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Problems With Using An Alternative
Antibietic

* Less effective

« More toxic

* More expensive

* Increase rigk of the development of bacteria
resistance to more potent antibiotic

« Development of reaction to antibiotic for which
we have no test

+ Need altemative antibiotic for prophylaxis in the
future after certain surgeries or medical
conditions

Evaluation of patient with history of
penicillin allergy

* History:
— Patient's reaction history is often a poor
predictor of skin test reactivity
» Patients often cannot recall reaction details
« Patients with convincing histories (i.e..
anaphylax:s)losepeuallm—speaﬁclgEoverune
incidence of severe anaphylaxis secondary fo oral
administration differs in USA and Ewrope
Patients with vague histories could be allergic
- Review of published studies revealed that among history-
positive/skin test-positive patients, 1/3 had a vague
reaction history

Pencillin Skin Testing Reagents
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The best way to determine whether a person with a
history of penicillin allergy can tolerate this antibiotic
without fear of an immediate life threatening
reaction is by:

« Skin testing with the appropriate
befa-lactam reagents

— Puncture followed by intradermal when skin
testing.
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Penicillin Skin Test Reagents
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Penicillin skin testing reagents

» Major Determinant
— Benzyl penicilloyl polylysine( Pre Pen®), PPL

— if don’t use miss 26- 90% of all positive
reactors

- Always prick before intradermal skin tests
~ Inject too much get non specific irritant reaction
» Do in duplicate

Penicillin skin testing reagents

»  Major Determinant
~ Benzyl penicilioyl-polylysine ( Pre Pen)
- Use alone miss 6 -75% of all positive reactors
— Inject to much get non specific irritant reaction
» Minor Determinants (MDM)
~Pen G 10,000 units/ml

* Make fresh- 100,000 U/mi concentration can be
stored for one week

+ 10,000 units /mi frozen keep 6 months
» Always prick skin test first followed by infradermail

Penicillin allergy testing using
only Pre-Pen and Pen G

» Major determinant and Penicillin alone.
— Reaction rate <3% (<24 hours 1%)

» Adding penicillin G to Major determinant
identifies an additional 2.7%-4% of skin
test positive patients. ( 3000 patients)

Penicillin allergy testing using
only Pre-Pen and Pen G

* “based on available literature, skin testing
with penicilloyl-polysine and penicillin G
appears to have adequate negative
predictive value in the evaluation of
penicillin allergy”.
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Penicillin skin testing reagents (cont.)

= Minor Determinants (MDM)

- Pen G 10,000 units/mi

— Penicilioate and Penifioate not commercially available
( alt at 10 2 M) in USA. Available in Spain and some
European Countries (Diater).




Penicillin Skin Testing Without Penicilloate and/or
Penilloate
+ ~10% of penicillin ST+ patients positive to penicilloate
andior penilioate only
- 15/171 (8.8%)!
— 7/64 (10.9%)
- 11/101 (10.9%)3
— 9/136 (6.6%)*
— 8/84 (12.5%)°
+ NPV of skin testi this MDM o NPV of
skin testing w%mg n and MB WMMDM”
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Amoxicillin/ampicillin-specific Reactors

(Europe)
Reference # of # of ST- | # Positive |% Positive to
(Year) History- | Positive [to Only | Onlv Amox/Amp
Positive Patients | Amox/Am }in:
Patients P * ST+ Pationts
o Al Patients
Torres M (2081) ? = ” - 92203 = 4%
.
Bouquat PJ (2008) 2 - “ - 4408 = 8%
4024 = 5%
Metheu {2087) ? [ ” - 1700 = 20%
»
Romeno A (2000) ? 200 13 » 1121200 = 30%
*
Moreno E {2011) 1031 24 16 16284 = 43.9%

Amoxicillin/ampicillin-specific Reactors

(Us)
Reference (Yoar) |# #ST- |# % Positive to
History- | Positive | Positive MAnloxlAmp
Positive | Pationts | to Only
Pationts AmoxiA . 81'0 Patients
mp + ANl Pationts
Macy E (1997, 1429 | 161 § [5M61=3.1%
2002) » 5/1420 = 0.35%
Park MA (2007) 1759 64 2 je2ee=3.1%
* 21759 = 0.11%
Lin E (2010) 1068 243 14 |*14243=58%
¢ 141088 = 1.3%

Penicillin Allergy: Value of Including Amoxicillin as
a determinant in Penicillin Skin Testing

» Addition of amoxicillin/ ampicillin skin test may detect

sditional penicifiin alerq "

» Concentration of amoxicilin (3.65 mg/mi -
20mg/miineeds further study (European experience
versus North American Experience)

— Parenteral amoxicillin for human use not available in
USA. Available in Europe
- Ampicillin (12.5 to 20 mg/mi)

- Differences in positive skin test results to
aminopenicillins between Spanish data and USA needs
study

» Delayed skin test to aminopeniciflin

Penicillin Skin Testing — Negative Predictive

» United States'S Value
- >05%
~ Reactions to challenge generally mild
» Ewope'?
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Penicillin Skin Testing — Positive Predictive
Value
+ Based on limited # of patients
* PPV = ~50% (33-100%)"¢
* Recent “outlier” study®: PPV = 10%
- Only patients with mild reactions > 3 years prior
— Skin test-positive rate = 43%
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Safety of Penicillin Skin Testing

+ Should be preformed by skilled personne! using
proper technique
* Puncture followed by intradermal
* American:
» Systemic reaction rate:
~ 0.1-2% of all tested and 0.7- 9.4% of positive skin test
reactors
— none serious
= Ewopear
« Systemic reaction rate:
~ 1.3% of alf tested and 8.8% of positive skin test reactors
~ 510 prick test (4 anaphylaxis)
- Patients with history of anaphylaxis or anaphytactic shock a
risk factor
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Skin testing useful for only IgE
penicillin reactions

» Exclude from testing anyone with
history of non IgE reactions such as:
— Hemolytic anemia
— Drug fever
— Interstitial m’ §
- Exfollative dermatitis
- Steven-Johnson syndrome
~ Contact dermatitis
» Commonly occur 72 hours after penicillin
administration.

Serologic test for penicillin allergy

« “The usefulness of in vitro tests for
penicillin specific IgE is limited by there
uncertain predictive value. They are not
suitable substitutes for penicillin skin
testing.”

- Drug allergy: an updated practice parameter 2010.

Penicillin Allergy:
Which Patients to Skin Test?

= Any patient with a history of a reaction to a
penicillin class antibiotic that may have been
IgE-mediated

[History of penicillin/aminopenicillin allergy !

|

Aminopenicifiin and MDM
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Penicillin Allergy:
When to Skin Test?

» Electively — when patients are well and not in acute
need of antibiotic treatment
— Outpatient testing in acute situations is impractical or
impossible to schedule
— Patients inevitably receive alternate antibiotics and in
children grow up with history my mother told me | was
allergic

* Resensitization = re-development of penicillin
allergy in patients who have lost their sensitivity
— Theoretical argument against elective penicillin
skin testing




Resensitization After Oral Penicillins
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*Most reactions not allergic in nature
“* One patient repeat ST-negative
*~ Five patients repeat ST/oral challenge-negative

Resensitization After Parenteral
Penicillin

I N I S

*One patient underwent repeat peniciffin skin testing and was
negative

Drug Allergy: An Updated Practice
Parameter

Summary Statement #84:

*  Resensitization after treatment with oral
penicillin is rare and therefore penicillin
skin testing does not routinely need to be
repeated in patients with a history of
penicillin allergy who have tolerated one or
more courses of oral penicillin

» Consideration given to retesting those
with recent or particular severe reaction

Elective testing for penicillin
allergy
» History
« Skin test for penicillin allergy
« Oral challenge

Why do oral challenge ?
= Confirm that patient can tolerate antibiotic in view of
negative skin test.
~ immediate reaction
= Big difference in reaction rate between American
and European data
- Detayed reaction
= Length of challenpe
» Reluctance o take penicillin based upon negative skin
test
~ Patient
— Parent of patient
~ Refering physician
— Futuwre prescribing physician

Penicillin Allergy — When to Skin

Test

Summary Statement #81:
Penicillin skin testing may be performed
electively — when patients are well and not
in immediate need of antibiotic therapy.
Alternatively, penicillin skin testing may be
performed when treatment with a penicillin
compound is contemplated.




Cephalosporin Administration to
Patients With a History of

Penicillin Allergy
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Structure of penicillins and
cephalosporins
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Cephalosporin administration to patients with

history of penicillin allergy
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| Skin test to penicillin |
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Reterence (year) : of |MNo. of . | Comment
i « Yol 4
Girard (1968) 2 287 Both reactions to cephsioridine®
Asesm (1974) 3 3 All resctions to cephsioridine *
178 |3 ]
Solley{1962) 27 |o
Saxon(1967) 2 118 Specific porin not rep
Blanca(1989) 1% [2128) Both [
Shepherd(1993) |9 °
1984) 12 |0
P (1998) (39 |25.1) Resction to and
Macy(2008) 2 {1249 cefixiome
INovaibos(2001) 123 |0
{Romano (2004) s |o
{Greenberger(2005) |6 [
Park 7 |a54) Cepheiosporin not noled
| Total A7 _L1234%)
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Use of cephalosporins in patient with a
history of cephalosporin allergy
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Cenhz ospon Norarntating irtradermal
Skin Test Concantrztions
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Cephalosporin administration to patients with
history of allergy to another cephalosporin

|

Skin test to new cephalosporin at
concentration of 3mg/mi or a 1:10 dilution.
This testing is not standardized.

B \¢)

1. Give via graded chaltenge ;f:*m
2.P desensitize

v ossibly 2. Desensitize to
Use cephalosporin that does n
not share similar side chain

ith first cephalosporin via graded chaliengd

Use of Cephalosporin in patient with history of
Cephalosporin Allergy

Summary Statement #95:
Patients with a past history of an immediate-type
reaction to one cephalosporin should avoid
cephalosporing with similar R-group side chains.
Treatment with cephalosporins with dissimilar
side chains may be considered, but the first dose
should be given via graded challenge or induction
of drug tolerance depending on the severity of the
previous reaction.

Monobactams

» Monobactams (aztreonam)
—“Aztreonam does not cross react with other
B-lactam's except for ceftazidine, with which it
shares an identical R-1-group side chain”

Classes of B - Lactam Antibiotics

Penicillins Carbapenems
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Classes of 3 - Lactam Antibiotics

Penicillins Carbapenems
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Carbapenems use in penicillin Induction of Drug Tolerance & Graded Challenge
allergic patients + Induction of drug tolerance (desensitization)
Cart (imi . mer ) —mmmlﬁmmmamm
“limited data indicate lack of significant — Should be pesformed
allergic cross reactivity between penicillin and + ONLY in patients with IgE-mediated allergy
carbapenems. Penicillin skin test negative » ONLY if a non-cross-reactive drug cannot be
patients may receive carbapenems. Penicillin substituted
SHntesisposiﬁvepaﬁentsandpeoplewifha = ONLY with IV access and anaphyiaxis meds
history of peniciliin allergy who do not * Graded Challenge
undergo skin testing should receive —C:ﬁmmﬁ:?'mﬁosgadmwmmb
carbapenems by graded challenge” g
— Used when negative predictive value of diagnostic
testing is imperfoct

Classes of 3 - Lactam Antibiotics

Penicilling , Carhapenems




