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In patients allergic to penicillin, consider second and third
generation cephalosporins for life threatening infections

Scott Pegler,’ Brendan Healy?

The clinical problem

Many patients claim to be allergic to penicillin. For those
confirmed as being truly allergic (type 1 allergy, with
features of urticaria, pruritic rash, etc), the cited overall
rate of 10% cross reactivity between penicillin and
cephalosporins is an overestimate.' For life threatening
infections in which a non-cephalosporin antibiotic
would be suboptimal, consider giving a second or third
generation cephalosporin: ceftriaxone, cefotaxime,
cefuroxime, ceftazidime, as clinically appropriate.

The evidence for change
The term “allergy” is often applied incorrectly by both

penicillin allergy and 44897 with no such history and
showed the risk of cross reactivity was related to cepha-
losporin generation.! It found an odds ratio of 4.79 (95%
confidence interval 3.71 to 6.17) for an allergic reaction
to a first generation cephalosporin or cefamandole in
patients allergic to penicillin and odds ratios of 1.13 (0.61
to 2.12) and 0.45 (0.18 to 1.13) for second and third gen-
eration cephalosporins, respectively.

Thus, first generation cephalosporins with a chemical
side chain similar to penicillin have the potential for cross
reactivity, but the attributable risk is closer to 0.5% than
10%. Second and third generation cephalosporins, such
as ceftriaxone, cefotaxime, cefuroxime, and ceftazidime,
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eropenem in Patients with
illins
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sults: One participant (0.9% [95% Cl, 0.02% to 5.2%]) had a
sitive intradermal test result to meropenem. The remaining 103

AT UT TTUSSTTEaTUVity DETWEETT pETCITiTS & To TITETOpeTTeET Tias 1ot
been prospectively determined.

Objective: To assess the tolerability of meropenem in patients with
documented penicillin allergy.

Design: Prospective skin testing and antibiotic challenge.
Setting: Allergy units of 2 Italian medical centers.

Patients: 104 consecutive participants with immediate hypersensi-
tivity reactions to penicillins and positive skin test results to at least
1 penicillin reagent.

Measurements: Skin tests to meropenem and, if results were neg-
ative, challenges with escalating doses of meropenem.

participants with negative skin test results to meropenem tolerated
escalating dose challenges.

Limitation: Challenges were not followed by therapeutic courses.

Conclusions: These data indicate a low rate of cross-reactivity
between penicillins and meropenem. Therefore, the practice of
avoiding meropenem therapy in penicillin-allergic patients should be
reconsidered. In patients who especially require meropenem treat-
ment, the authors recommend pretreatment skin tests because neg-
ative results indicate tolerability.

Ann Intern Med. 2007;146:266-269.
For author affiliations, see end of text.

www.annals.org




Ldkartidningen

KLINIK & VETENSKAP OVERSIKT

Citera som: Lakartidningen. 2015;112:C9A4

Korsallergi mellan penicilliner
och 6vriga betalaktamantibiotika

Risken ar betydligt mindre an man tidigare trott

THOMAS TANGDEN, med dr,
specialistlakare
thomas.tangden@medsci.uu.se
MIA FUREBRING, med dr, 6verla-
kare

ELISABETH LOWDIN, docent,
overldkare; samtliga infektions-

kliniken, Akademiska sjukhu-
set, Uppsala

SONJA WERNER, overldkare, al-
lergolog, lung- och allergiklini-
ken, Skanes universitetssjuk-
hus, Lund

Betalaktamantibiotika (penicilliner, cefalosporiner, karba-
penemer och monobaktamer [Tabell I]) har snabb baktericid
effekt och relativt 1ag risk for allvarliga biverkningar. De dr
forstahandsalternativ vid luftvéigsinfektioner, urinviagsinfek-
tioner, hud- och mjukdelsinfektioner, bukinfektioner och
CNS-infektioner. Anvindningen av dessa preparat begrinsas
inte i fiireta hand av gastrointestinala hiverkningar com #r

»Resultat av studier som har publicerats
under senare ar talar for att risken for
korsallergi mellan olika klasser av beta-
laktamantibiotika linge 6verskattats.«

de till behandlingen. Sérskilt vid allvarliga reaktioner ska pa-
tienten forses med skriftlig information.

Patienter med misstinkt IgE-medierad allergi bor remitte-
ras for allergiutredning med hudtest (pricktest och intraku-
tantest), specifik IgE-analys (RAST) och eventuell provoka-
tion (Fakta 3). Specifik IgE-analys kan ocksa ordineras av in-
remitterande ldkare. I utvalda fall kan de patienter med IgE-
medierad allersi som bedéms ha stort framtida behav av




Historiska felkallor

Risken for korsallergi kan ha dverskattats i publicerade studier pa grund av:
e Spar av penicilliner i de tidiga beredningarna av cefalosporiner

e Oklara definitioner av allergi
* Att studierna huvudsakligen inkluderade forsta generationens cefalosporiner

* Att patienter med penicillinallergi generellt har 6kad risk for allergi mot alla typer
av lakemedel



Consequences of avoiding 3-lactams in patients with

B-lactam allergies

Meghan N. Jeffres, PharmD,? Prasanna P. Narayanan, PharmD,® Jerrica E. Shuster, PharmD, BCPS,° a
Garrett E. Schramm, PharmD, BCPS" Aurora, Colo, Rochester, Minn, and St Louis, Mo

Background: The choice of empiric antibiotics for the treatment
of gram-negative bacilli (GNB) bloodstream infections (BSIs) in Abbreviations used

patients presenting with a B-lactam (BL) allergy is often a difficult APACHE: Acute Physiology and Chronic Health
decision given that these agents are first-line treatment in many BL: B-Lactam

guidelines. BSI: B]oodstrean? infect‘ior}

Objective: We sought to compare rates of clinical failure (1:111]\31,3 S(r;ril;fag;t:r/: bacilli

between patients with a history of BL allergr—" At :

either a BL or a non—f-lactam (NBL).
Methods: Adult patients with a past medica
allergy and receipt of antibiotics for treatmg
were included from 3 academic medical cen
groups were classified as BL or NBL groups|
empiric antibiotics received. Clinical failure
96 hours after initiation of empiric antibiotid
reactions during receipt of antibiotic therapy
were recorded.

Results: A total of 552 patients were include
patients in the BL group and 119 patients in
Clinical failure was higher in the NBL group
BL group (38.7% vs 27.4%, P = .030). The n|
of clinical failure was a temperature of great¢
96 hours after receipt of empiric antibiotics (
vs BL group: 13.9%, P = .016). Hypersensiti
(2.9%) of 552 patients. Thirteen (2.5%) of 5
experiencing hypersensitivity reactions were

Clinical Infectious Diseases

MAJOR ARTICLE

Impact of Reported Beta-Lactam
Outcomes: A Multicenter Prosps

Derek R. MacFadden,' Anthony LaDelfa,? Jessica Leen,2 Wayne L. Gold,' Nick Dane
llana Saltzman,' Megan Devlin,' Nisha Andany,' and Jerome A. Leis'*

"Division of Infectious Diseases, Department of Medicine, 7Department of Medicine, and *Centre for Quality |
Health Sciences Centre, Canada

(See the Editorial Commentary by Blumenthal and Shenoy on pages 911-3

Background. Reported allergy to beta-lactam antibiotics is commor]
could tolerate these antibiotics. We prospectively evaluated the impact

Methods. We conducted a trainee-led prospective cohort study to dete|
N allergy on patients seen by infectious diseases consultation services at 3 acade
during treatment for GNB BSL of readmission for the same infection, acute kidney injury, Clostridium diff}
Conclusion: Among patients with a BL aller continuation. Predictors of interest were history of beta-lactam allergy and
antibiotics is associated with a lower rate of ( Results. Among 507 patients, 95 (19%) reported beta-lactam allergy; g
low rate of hypersensitivity provides further lactam therapy was preferred, 25 (35%) did not receive preferred therapy

Clinical Infectious Diseases

WIDSA
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The Impact of Reported Beta-Lactam Allergy in
Hospitalized Patients With Hematologic Malignancies
Requiring Antibiotics

Kuan-Hsiang Gary Huang,'? Valerie Cluzet,® Keith Hamilton,’ and Olajumoke Fadugba'

'Section of Allergy and Immunology, Division of Pulmonary, Allergy and Critical Care, Hospital of the University of Pennsylvania, “Division of Pulmonary, Allergy, Critical Care and Sleep Medicine,
Albert Einstein Medical Center, and *Division of Infectious Diseases, Hospital of the University of Pennsylvania, Philadelphia

Background. Patients hospitalized with hematologic malignancy are particularly vulnerable to infection. The impact of reported
beta-lactam (BL) allergy in this population remains unknown.

Methods. 'This was a retrospective cohort study of adult inpatients with hematologic malignancy admitted at 2 tertiary care
hospitals from 2010 through 2015. The primary outcome was hospital length of stay (LOS) after administration of the first antibiotic.
Secondary outcomes included readmission, mortality, complications, hospital charges, and antibiotic usage. Our goal was to define
the impact of BL-only allergy (BLOA) label on clinical outcomes compared to those with no BL allergy (NBLA) in hematologic
malignancy inpatients who required systemic antibiotics.

Results. In our cohort (n = 4671), 38.3% had leukemia, 4.9% had Hodgkin lymphoma, 36.1% had non-Hodgkin lymphoma,
and 20.7% had multiple myeloma. Among patients, 35.1% reported antibiotic allergy, and 14.1% (n = 660) had BLOA (including
9.3% with penicillin-only allergy and 3.3% cephalosporin-only allergy). Patients with BLOA had longer median LOS compared to
patients with NBLA (11.3 vs 7.6 days, P < .001), which remained significant after multivariable adjustment. Patients with BLOA
also had significantly worse outcomes in terms of mortality rate at 30 days (7.6% vs 5.3%, P = .017) and 180 days (15.8% vs 12.2%,
P =.013), 30-day readmission rate, Clostridium difficile rate, hospital charges ($223 046 vs $173 256, P < .001), antibiotic classes used,
and antibiotic duration.

Conclusions. In hospitalized patients with hematologic malignancy, patients with reported BL allergy had worse clinical out-
comes and higher healthcare cost than those without BL allergy label.

Keywords. allergy; penicillin; beta-lactam; hematologic malignancy.

risk of cross-reactivity between BL classes. 1]
support the practice of using a BL from an 4
patients in need of gram-negative antibiotic ¢
Clin Immunol 2015;EEN:EEE-EEN,)

non-severe prior reactions. After adjustment for confounders, patients wholererrorrecerreprererres oo e TrerapyTrerewe grevwer
risk of adverse events (adjusted odds ratio [aOR], 3.1; 95% confidence interval [CI], 1.28-7.89) compared with those without reported
allergy. In contrast, patients who received preferred beta-lactam therapy had a similar risk of adverse events compared with patients not
reporting allergy (aOR, 1.33; 95% CI, .62-2.87).

Conclusions.  Avoidance of preferred beta-lactam therapy in patients who report allergy is associated with an increased risk of adverse
events. Development of inpatient programs aimed at accurately identifying beta-lactam allergies to safely promote beta-lactam admin-
istration among these patients is warranted.

Keywords. beta-lactam allergy; penicillin allergy; clinical outcome; quality improvement; antimicrobial stewardship.
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Undvikande av betalaktamer pa felaktiga
grunder

e Samre effekt
* Hogre mortalitet
e Langre vardtid
* Fler aterinlaggningar
* Fler/varre biverkningar
 C. difficile

* Hogre kostnader
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Table 1

Definitions of the severity of an allergic reaction

Definitions used
in this guideline

By symptoms of a reaction; World allergy organization and the European academy of OR
allergy and clinical immunology criteria

Severe

Non-severe

1. Acute onset of an illness (minutes to several hours) with simultaneous involvement of

the skin, mucosal tissue, or both (e.g. generalized hives, pruritus or flushing, swollen

lips-tongue-uvula) AND at least one of the following:

a. Respiratory compromise (e.g. dyspnoea, wheeze-bronchospasm, stridor, reduced

peak expiratory flow, hypoxaemia)

b. Reduced blood pressure or associated symptoms of end-organ dysfunction (e.g.

hypotonia (collapse), syncope, incontinence)

c. Severe gastrointestinal symptoms (e.g. severe crampy abdominal pain, repetitive

vomiting), OR

2. Acute onset of hypotension or bronchospasm or laryngeal involvement after exposure

to a known or highly probable allergen for that patient (minutes to several hours), even

in the absence of typical skin involvement. OR

3. Danger signs for severe cutaneous adverse reactions:

a. Tiny vesicles or crusts, the grey-violaceous or dusky colour of lesions, painful or

burning skin and/or mucosa in addition to fever and malaise, haemorrhagic erosions of

mucous membranes, and skin detachment (Stevens-Johnson Syndrome/toxic epidermal

necrolysis)

b. Exanthema with pustules (acute generalized exanthematous pustulosis)

c. Purpura (vasculitis)

d. Macules/papules together with non—cutaneous organ involvement; progression to

more than 50% of the body surface area, deviating laboratory values (differential blood

count, liver and kidney parameters)(drug reaction with eosinophilia and systemic

symptoms).

e. Facial oedema, oedematous, and infiltrated skin inflammation. Acute fever of 38.5 °C

and higher. (acute generalized exanthematous pustulosis/drug reaction with

eosinophilia and systemic symptoms)

Note: if maculopapular exanthema meets the symptom or CIOMS criteria for a severe

reaction, it should be considered as such.

om 1 organ system present:

a. Cutaneous: urtlcarla rythema-warmth, pruritus, tingling, and itching of the lips.
=Ddsal symptoms (e.g. sneezing, rhinorrhoea, nasal pruritus, and/or

nasal congestion), Throat-clearing (itchy throat), Cough not related to bronchospasm.

c. Conjunctival: erythema, pruritus, or tearing. OR 2. Maculopapular exanthema without

organ involvement. OR 3. Other: nausea, metallic taste
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Takle 2
Definittons of severe and nonsevere manifestations of & sepected ankibiogic flergc reaction
Definitions By sysnptams of resction O By consegesnces of réacion
[WADTEASTT ctenia [1818]) (E10MS cngeria |20])
SeveTe 1. Mcute onsetof an illness [minoies to seweral hours)wath OF Those reactions that e fatal, life threatening, oo

o DRJAND mucosal rissue (&4 Eospiralizariod, resull B persisent of sgnificant dsabiling or
ritus oo flushing, =weallen hps- meapacity. require intersention b prevend permanent damage, or
calise congenital anomales

AN at |east one of the mllkewing:

a Bespirabory  commpromise  (ep  dygeoses,  wheese-
bronchospasm, sridor, reduced FEF, hypooemnia)

k. Beduced BF or associabed symphoms: of end-ogan dhs-
Pemection (&g, hypotenia |collagees), synoogs,
incontmence |

1. Acure enser o hypotension <o bronckespam o
largnpeal immlvement after exposare (o 8 known or
highly praballe allergen S thal parsEnt (MInueEs
seweral hours], even in the asence of Typical skin
inynhement.

% Dsngger signs Tor Seyvere Ootams ous Jdverse neactioed:

a Tiny wesicles or crusts, grey-wiolsceous or dusky
codour of lesions, painful or buming skin and o
rrscoe in addition io fever and malaise,
baemmearhagic erasions of mucous membranes and
wkin detschment {55 TEN]

b Exanthema weith pustules [SGEF)

r. Purpura [waeoulitis)

d. Macules|pageales together with noncutanesus organ
Evolvement; progression o mone tan 50% of the
body surface ares. deviating laboratory values
[diMere nial blosd counc, lver aned kdney
paramefers| | DRESS)

g Faclal oedema ocdematose and infAlkrared skin
dflammsation. Acuce fever of 38570 and higher.

[AGEPDRESS]
" . WELEM present OR All orher consequences
Cytanemes: urkicana’ (locabized] frythema-warmih,
T P P s, i
b Upper respiratory: masal ssmpfoms [ep smeexing
rhinarrsea, nasal prurines, asdor nasal
cosgesmion ), throat-clearing [itcky thinar), caugh no
relabed po bromchopasm,

OR

c. Conganctival: ersthemma, pruribas, or feanmg

2. Maculopapular exantiema wthout organ involvement.

2] ]

3. Orkerr: mausea, metallic e, ganrointeging sysprams
[e.p cramgpeng abdominal pain, repetibive vomibeg]

FMons sven: I.




Rekommendationer (NL)

* We suggest that patients with suspected non-severe, immediate-
type index reactions that occurred >5 years ago, can receive a

therapeutic dose of the culprit R-lactam antibiotic in a controlled
setting

 We recommend that patients with suspected non-severe, immediate-
type index reactions that occurred <5 years ago OR a suspected
severe immediate-type index reaction irrespective of time elapsed,

should be referred for formal allergy work-up before re-exposure can
be considered



Rekommendationer (NL)

* We recommend that patients with a suspected immediate-type
allergy to penicillins can receive cephalosporins, but only those with
dissimilar side chains, irrespective of severity and time since the
index reaction
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Penicillin G vVivi|v v Al vVIVIVIVIVIVIVIVI VIV
_ v | No risk of a cross-allergic reaction
Penicillin V vViv|v ViavIiviv I vVIVIVIVIVIVIV
Flucloxacillin vivivivivivividliviviviviviviviviv]iv PPL, polyvalent penicilloyl polylysine (a major penicillin determinant)
Feneticillin VivivivIivIivVIiVIvIvIVIVIVIVIVIVIVIV
Piperacillin vViv|v vV ialIvIvVIVIVIVIVIVIVIVI IV
Cephalexin vV vViv|v vV Al vVIVIVIVIVIVIVIVI VIV
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Imipenem | v |V |V |V | VIV |V IV IV IV IV I VIV IA|IVIVIVIVIVIV v
Ertapenem | v | vV |V [V [V |V |V |V |V IV IV IV IV ISV IVIV IV VIV v
Aztreonam | v | v | v | v [ v v v v ]V v v -] vivi]v




Rekommendationer

* We recommend that patients with suspected immediate-type
penicillin allergy, irrespective of severity or time since the index
reaction, can receive any monobactam or carbapenem, without prior

allergy testing

* We recommend that in patients with suspected severe delayed type
allergy to penicillins, all beta-lactam antibiotics should be avoided,
irrespective of time since the index reaction. In the absence of
acceptable alternative antimicrobial treatment, the use of R-lactam
antibiotics should be discussed in a multidisciplinary team
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Tidigare realktion vid
penicillin

Antibiotikabehandling

Utredning och
varningsmaérkning

Icke-allvarlig fordrojd
reaktion’

Penicilliner och ovriga
betalaktamantibiotika kan anvandas

Ta bort varningsmarkning.

Icke-allvarlig snabb
reaktion (allergisk
reaktion osannolik)’

Penicilliner och ovriga
betalaktamantibiotika kan anvandas

Ta bort varningsmarkning.

Icke-allvarlig snabb
reaktion (allergisk
reaktion majlig)’

Cefalosporiner (forutom cefadroxil},
karbapenemer och monobaktamer
kan anvandas.

Provokation for penicilliner®.
Om ingen reaktion och samma
substans som vid tidigare
reaktion anvandes, ta bort
varningsmarkning.

Anvand ej penicilliner.

Varningsmark journalen och
ange substans, symtom och

Allvarlig snabb Cefalosporiner (forutom cefadroxil}, | tidsforlopp.
reaktion/anafylaxi® karbapenemer och monohaktamed
kan anvandas. Remiss till allergolog for
eventuell allergiutredning.
Svara makulopapuldsa utslag:
Anvand ej penicilliner.
Cefalosporiner (forutom cefadroxil}, | Varningsmark journalen och
karbapenemer och monobaktamer ange substans, symtom och
Allvarlig fordrojd kan anvandas tidsforlopp.
reaktion?

SCAR®: Ska INTE behandlas med
nagot betalaktamantibiotika (varken
penicilliner, cefalosporiner,
karbapenemer eller monobaktamer)

Remiss till allergolog for
eventuell allergiutredning.

1. Icke-allvarlig reaktion, snabb (<6h) eller fordrojd

Majlig allergisk reaktion:

Klada inklusive pa lapparna eller i halsen

Pirrande/stickande kansla

Lindrigt makulopapuldst exantem, utan eller med klada (duration <7 d,
<50% av hudkostym, ej kravt systemisk kortisonbehandling)

Begransat erytem

Allergisk reaktion osannolik:

Milda Gl-symtom (diarré, forstoppning, illamaende)
Nysningar, svuva eller nastappa

Milda 6gonsymtom (rodnad, tarbildning, klada)

2. Allvarlig snabb reaktion

Nagot av féljande:

Urtikaria

Angioddem

Anafylaxi enligt kriterier nedan eller reaktion som kravt behandling
med adrenalin.




Slutsatser

* Pressa anamnesen
e Vardera risken for suboptimal behandling

e Ordinera cefalosporin eller karbapenem till de patienter som har
indikation (och inte har haft en svar fordrojd overkanslighetsreaktion)



a gang

Penicillinprovokation - AKUTEN

Forandringar sedan foregaende version

Ny rutin.

Bakgrund och syfte

Felaktiga varningar for penicillinallergi dr ett utbrett problem. Cirka
5—10 % av patienter som vidrdas pa sjukhus har en registrerad varning
for penicillinallergl, men studier visar att upp till 95 % av dessa saknar
en faktisk allergi vilket kan innebara att den enskilda patienten far
samre behandling och driver resistensutveckling pa global niva.

Denna rutin skall anviandas for saker penicillinprovokation inom
akutsjukvird och slutenvird dar patienter pdborjar behandling med

penicillin.

Utforande
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